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DESCRIPTION CIRCUIT CONNECTING MATERIAL, CONNECTION
STRUCTURE OF CIRCUIT MEMBER, AND METHOD FOR

-MANUFACTURING CONNECTION STRUCTURE OF CIRCUIT SMEMBER

Technical Field [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. 10Background Art
[0002] In recent years, various adhesive materials have been used to fix

. electronic parts and connect cigE$IRIFEfi€)ds of semiconductors, liquid

crystal displays, and the like. In these applications, increasingly higher
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adhesive in which conductive particles are dispersed in an ag)hesive IS usgd
as MEMBEID connecting material. Also, recently, the so-called flip chip
mounting, in which a semiconductor silicon chip is directly mounted face
domﬁﬁh@@&lﬁ&@e has been performed, instead of conventional wire

bonﬁwg,l Whena emlco duct ilic nchl ounte .on a substrat
o1V Ee SR s AR Ch R s R
25heneds m@&ﬁ@@%hﬁ%ﬁ@ﬁ diieqaRt yaars metedield ?ﬁﬁ{ﬁf'&%ﬁ?m%he

electronic equipment, higher density of circuits has been achieved, and
eleatroniet width erdetectotide spacigdave become very narrow. Therefore,
under the connection conditions of conventional circuit connecting materials
usw%a&llfg’ﬂ?ﬂ‘}qe‘%ﬁ‘i type, problems such as the 5falling off, peeling and

posml] qﬁ@@@&@?@ﬁﬁt WMJQ%%GSIVC materials have been used to fix

electronic parts and connect circuits in the fields of semiconductors,

liquid 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 cbnnection 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
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
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[0005] Also, a reduction in connection time is desired for an improvement in
production efficiency, and a circuit connecting material that can connect
within 10 seconds is demanded. Then, circuit connecting materials for
electrical and electronic uses that have 10excellent low-temperature rapid
curing properties and have usable life are developed (see, for example,
Patent Documents 1 and 2). Patent Document 1: W098/44067 Patent
Document 2: W001/015505 Disclosure of the Invention 15Problems to be
50|%qdiPYn@tﬁ,|nM ion JeRGRIHoweyREUNE HAQVOEHEUHSOONRELNGd the
materials have different adhesive strengths, depending on the materials of
the ciectiiodeermbais corhecteetr ®batispraiggwhavctheccvouit Surstraaiow.

polyethylene terephthalate, a polyimide resin,. polyethersulfone, an. 2Q acrylic
resTAIBIISs, tREs FTHEE CHQRe SR RSB G TERREA T GArcul

e e e St
adhgsivepstEngeliectarbpssiothediheidaanchtibiSkhdvmddatwhen the

circuit connecting material contains a silicon- 25containing compound having

silicoW i inAlsmlesulscdustivine tiveperBaetignsSigimpsovdesirgdwdoer, an
when a film-like circuit connecting. material containing a silicon=containin
ConBIRASBb R G AR U G RO AL L COPPETHIAG Stichidle,
the {agk Q& SHRRAIRGEHPSTHIERGHRASER CYeriimGed S aTRSH!L Hie it

transferability of the circuit connecting material from the supporting 5
substratelanreasaenabilyfoihereetdialitaodhreeting matariakthitabakave
excellent adhesiveness, without d§£en(1ing on the materials of the circuit

memﬂ?witmﬁéeénaﬁ@éwa‘aﬁ FHBIRG, BURRaTHRS supblise asablfedifed.

are developed (see, for example, Patent Documents I and 2).
Patent Document 1: W0O98/44067
Patent Document 2: WO01/015505

Disclosure of the Invention

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
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-
containing compound having silicon in the molecule, the adhesiveness

to glass is improved. However, when a film-like circuit connecting
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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, and 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
Solvigdhel Peoblamsn 0AD8lifberpteseaiime ntonpsavidesa gilitas an
connecting material for electrically connecting a first circuit member having a

firstaslhasitve shtst iy fdedheahon asupjortsugfaadetatéiysthurdaitsubstiste,

and a second circuét member having a second.circuit electrode formed on a

maj%‘f@aﬂfg@@of%‘ LB CREERSEDstRE wme fir ndathé‘%gﬁndthe
C'rc'ti‘étﬂ?ﬁrﬁﬁﬂﬁfi%?ﬂ?@dcfpcﬁﬂcgoqmg&iﬁ%rgggﬁéﬁ&%%%%\tﬁéﬁﬁéﬁ}lﬁlﬁﬂ nt

containing a ne-containing organic co esl

compiberatcdotaiasds £as pr I€Bday meissuif adiliceingomi@iniig that has
compound, in terms of silicon atoms, based on the total amount of the

adhesigdl esnmgbasiveosnoyithent wepsrsiaianibstivatprilives therauitit
connecting material for electrically connecti first circuit member haying a
first'Cl %Eg Eﬁeéf/rlcgiaeti? rrﬁﬁé%ngﬁ él){n%%s%ifﬁ%%ﬁ%f%vﬁfs 1&%&?@%@1‘?&%‘6, %nd
a segangircuit member having a second circuit electrode formed on a major
surface of a second circuit substrate, with the first and the second circuit
eledi00&$ dihpopecktmieanhentiien, tamirésingrandadesivewonfptirenbove
containing a fluorine-containing organic compound, wherein the adhesive -

confABERsaBREsna LIkl 8R-E5iRa Ml d e PISSERULIE oo for REREI S clit
conpecting iajs of ent invertinn exhik iciently goo .
oSS A RGBT D SR R B i
mem@aﬁ%@nﬁiﬂm effisiaindly exnchtanhicansiesamMEN:i i HirehRpg e
transferability over time suppressed. Factors in obtaining such effect are not
predsatly Slantisaily detxiteblent 5 taasfrahbity.consither abefollohange in
ctors are not limited to this. 001.’&?5 descr'!bed above, it is

However, the fa i
i AR e S b o ST Lo e
ol HOEVEtef e 754 EARRE U ARG PHRDE i

supporting subst
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
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
the adhesive component contains 0.10% or less by mass of a silicon-

containing compound, in terms of silicon atoms, based on the total
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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 25stable compounds
with many elements. Also, a fluorine-containing organic compound has
excellent compatibility and dispersibility with other components contained in

the mﬁ@gﬂﬂ@ﬁﬂggﬁ@@g@iﬂm@mgly, in a circuit connecting material
comprising an adhesive component comprising a fluorine-containing organic

contpB0AY Aﬂ@adﬁm\mwmtpamnnmmw;ddsssmw@mmtd.smml@ a

result, 5ijt]j scon ered]c-lthatthe Eﬁ(égté: Bg\#(zglgﬁ matsgﬁ i@?&&%ﬁg .
AHEEN I

Fur [ t
L?u ﬁsﬂ ace ene@?gltflﬁ‘la{&tlsggggﬁs% ?IQ that ma?rglégggﬂ totl#ﬂ'sH ?F?énf:slrlr?egun

conamsttmgemtdrtatotmhmene’wnhmmgt@rsdfmdmmdﬁreleq@ﬁﬁiatfbmm
[0012] In other words, it is presumed that the circuit connecting material

accOPIFRI RS Witssere friveRtonegHions subtitiatny wishdbaifiestivend the

strer& |thoutd end on the terlal gﬁhe circuit members, and has
SR SRR RARARS, SRR e ST AL CORTH T A AR e
time Sy ﬁéﬁ%’oﬂﬂﬁtﬁ ogb@?ﬁtb'iﬁl%l%o%t'tﬁﬁﬁ pigahip Herpitubcamesting
mate rial is limited to 0.1% or less by mass an the circuit connectlng material

conthmsc&@uam:emmmnhgantgmsmmﬂtponmbamthmgoﬁmp@mdmponent
[0013] Tn the above cir¢uit connecting material, preferably, the fluorine-, 20

contdiniAg dless: ct‘e&mﬁo&ﬁalr%téla?s.n@att@@tﬁt&tr@@nawnbum%%
S ek BaRCRaRReS MIRMNE SHch AL SRSl AR AR IR

imptayedials [((F14hén tirsglicuiaapaactinadnaigrial of fieipresenttavdeton,
25preferably, the adhesive component further contains a radical

po|>tm@ﬁﬁfaabﬂ1mmth thed ehargeoih draariemingt v roweictienm pepprgssed.
ol Al ot bl Mt oniaio el B
W'”t%ﬁﬂ%@ﬁt&ﬁ"@o%lﬁlﬁ MASTIBleOf theGHGHiE MGaersraa Mt fHihed
excellent transferability, with the change in 5transferability over time further
supfirébsed.
[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
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

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

organic compound has excellent compatibility and dispersibility with
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[0015] Further, in the circuit connecting material of the present invention,

preferably, the fluorine-containing organic compound contains a
fluorine-containing polyimide resin. Such a circuit connecting material further
effectively and reliably has excellent 10adhesiveness 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

inventien tahipsiereyit connestng matesial bagdrexsslientaihesueerial.
strength to various circuit members. [0017] Also, in the circuit connecting
matédebulitie presentcimvertionnprefargbiyatirabdivesivesingnponaditdsitieer
contains an epoxy resin_curingé%fnt, and the fluorine-cantaining organic

contBPRPAEBhtSRTERI AR -EONERT P BRI MRedien EmRaund. the

con ' ial fo]! ef- esi ength, wi t
PR GIaRE  CL E C,
trarigfegalitigi ddtbdhehehaReedirdansieraiithovendteeafurdfensupREgeaed.
[0018] Also, preferably, the weight average molecular weight of the =
25flupienéion it minederatnislbesipoasd to B0berendsopé . vRngs)sthentittals.
conpecting material has excellent sfress relaxation properties, during curing,
o RS ns Futh R R P acheDNRHEC AR RAPE AEBIR (GOTON
circyj ' [ ent. Tol3 ly.. £k
o L et ALY e e
fluotins-ctirtaiiingiorganicecomponrxidigingodisdaiveddsean drgenitesolvest
provides a circuit connecting material having more excellent adhesiveness
andl]ﬁ%?ﬁﬁﬁ‘abﬂﬁkﬁh%w{he case where the fluorine-containing organic

Cco

is only dispersed i an organic solvent 0020] Further .
i RS SRR o i e PR E
and/esafiAligreliedImUis the S?ﬂééélﬂoﬁ%ﬁf@ﬂ Wb il %‘iﬁﬁ%héﬁtwi@w@?
effect of the present invention that the circuit connecting material has

excadhﬂstihmmﬁueﬂ@thqutydcmmm uq:trm’ém bem:al_ia]:’s hak thealientit

anterabilty, il e hange ) A el R Y P Sk
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 matetial contains a fluorine-containing
organic compound as the adhesive component.
[0013] In the above circuit connecting material, preferably, the fluorine-
containing organic compound has a silicone structure, thereby, ébtaining
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,
preferably, the adhesive component further contains a radical

polymerization initiator, and the fluorine-containing organic compound



10

15

20

25

heat resistance of the circuit connecting material. [0021] Preferably, the glass
transition temperature of the fluorine- containing organic compound is 50C or
more. By containing such a fluorine-containing organic compound, the circuit
connecting material 200f 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 25circuit connecting material can be used
as ZeviadLttive adadisivbyn thelfsigsisithe eButitindesisining therganic
electronic indpstry sych as circuit electrodes and s iconggqtors. Fur} er, in
this AR SHE BoRr e FRESH S BRIV, S ek ergelent
PosgiHestodHEer e dpe SURAHEN tRPISIRNCRAIETA100. A2 T
present invention provides a circuit member connection 5 structure
compeisibgrsa firgt dissuitirdemmbsichBveingteafissteitdlitveladtiodecfaimagoima
major surface of a first circuit substrate; a second circuit member having a

secHRbstreatlap avsa diephadhss sptRisedriace of a second circuit
substrate.apd heing located se that the secand circuit electrode is located
i e ol R i o S
DrOYiﬂ)%%ﬂi’@ﬁ_\ﬁve?E‘e%?aﬁﬂlﬁ cisgit SubstAatentiiimseCoRthRiCUIL SHRRITAIS
and connecting the first Circuit member and the second circuit member so
thatcihet first aad thevseesoohtiioiite | quitydasiarerekntricanchnrectertuit
wherein the circuit connecting portion is formed by the cured ﬁroduct o{ the

aboYRIBESHRBedatER!L cfiftFribteRaiand reliably has excellent

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
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
exhibits further better adhesive strength, 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
fluorine-containing organic compound is 5000 or more. Thus, the

circuit connecting material has excellent stress relaxation properties
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[0024] In such a circuit member connection structure, the circuit connecting
portion is formed by the cured product of the 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,

prethrably, heisgface ahat ldashase fftherfirst esltkie 28sagdondesitcuind
electrodes is made of a material comprising at least one selected from the
grotigedaEdEHE of gold, silver, tin, platinum group metals, and indium-tin

e e BB ¥ B ptbat o BLRSERb RS SR
maigtaipingheiRsainnlebueaniile SieH e lasHRdas 1e0RBAIKG o7 the

same circuit'member. 5[0026] Also, in the circuit member connection
struntgaeiof Svdvanesentlihwe Atiom prefenablyingt leasimoe afipefirst dndrpe
second circuit substrates is a substrate made of a material comprising at
leastiBindviesiHsaTe RSB U dlssisting S b sIpBigABRE material
ter la ol rsylf resing, lic resir lyimide resins,
and o e e SRR G B SR

inveyHer itheaeriadosbhtRmHES Bitoe@nd @6 RSHRAI N ol 153 §Hdikil hig AR
adhesive strength between the substrates composed of these specific
ma@igasic{e0Vanturther, in the above circuit member connection structure,

15 pref , a layer caomprjsing at Jeast one resin selected from the grou
cor LG SUHE BT i RS CHGrEAEEFR RO
betyy Hatapd jrcui :
abov%so%agﬁc}rist?gét%iqrgﬂ%ﬁ gégrlllrflecting ggr%o’%n. T%%sﬁéhe Z@ﬁgﬁz renbt Sto
betwiaeethefbircivehyeorbebiantisheffictuifcdrn getipgnpartiamt2m isHar thies
improved, compared with those in which the above layer is not formed. [0028]

TheChrasbronnesfing pratrbial Banarerl K nadhariceuprgretirénitisrepmser
o ST BRI 8 AR i
transferability over time suppressed, and it is possible to improve the

heat resistance of the circuit connecting material.

[0021] Preférably, 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
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

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

fields of the electric industry and the electronic industry, such as circuit
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25surface 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 electrode
are located opposed to each other, heating and pressurizing a laminate
formed by interposing the above-described circuit connecting material
between the first circuit member and the second circuit member 5in a
direction of its lamination, and connecting the first circuit member and the
secelRdteiideit meinbensodhatitherfirst dndithe, sesomdicircaitelehtrodsgite
electrically connected. [0029] This manufacturing method uses the circuit

conPRIENPRIREEIFFBRtHeapresaAbVERIoBOHAREE ARt asFiRle gy e

‘adhesive 10 stren gsl without depending on the materials of the circuit
g

memMBers a F?c'fgﬁﬁfgf it %rab”ity, with the change in
trangfigrabiftyOvsetione SHPRRESHE Hro PRSI0 cikinRORRIB &P MAMHaGHHE

a circuit member connection structure in which the resistance value between
the sippuseel ciocojiredagtrodedlistsufficientndfiveducedmghite thesinsitatiin
between n i%hborin circuit electrodes is maintained. Effect of the Invention

[00S6]A (51tAB BrEEAE MUEHILAT # TSbSHIBIUBDATALR & &
CO”&?EHJI%%%&%%?'ﬁﬂﬁf%@bé&ﬁﬂﬁ'%ﬁgﬂﬁrﬁ%@n{%%@@ %Heé‘%j or

without depending on theTnaterials of t ers, and has

sufficiefatly eraallentidaristeiabiliyraigathetiandedatbdesiaiability evend
time suppressed, a circuit member connection structure using the same, and

a mitissit lertEadgastleraied orpesaseabdechcuiionbelesunsic2 smder

Vi B B R DO RE Ao RERbOP e R LBt

acCRRARAL QLSR8 YRRIaRk 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—des'cribcd circuit
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
the resistance yalue 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 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
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Figure 2 is a process diagram showing one embodiment of a method for
manufacturing a circuit member connection structure 5according to the
present invention by a schematic cross-sectional view. Description of
Symbols [0032] 1: circuit member circuit connection structure, 5: adhesive
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
circnittabmbed, 3disecdnd oixaldt substsatd, Aleirmajonsuriace efpasaivh
circuit substrate, 32: second circuit electrode, 40 film-like circuit connecting
ma S EEstivopestPle éﬁﬁﬁ@@ruﬁ%cm@ﬁmsm%yg}wbm@@n the

t ft t t Il be.d bed I
et O S S A B b el
IIkecqi@meelécﬁaae"@ﬁe@mmﬁ%ssﬂﬁﬁe@mm&ﬁtﬁ&%ﬁam'tlona'

relationship, such as top and bottom, and left and light, is based on the
posifiodall rdittigrishipshoemit 206mbre drawirljomisssoiine rofidbespeeitad.

Further, the dimensiopal ratio, in the drawings is,no tllmlted to the ratio,shqwn.
Alsénvﬁﬂg ? BIE" |ﬁttll1?§‘§tp88ﬁé£ (5% Al Ses@ndneircurt

i
means "acry ate(';ll g%%ﬁ%}ﬁﬁeﬁ%ﬁjérﬂ a%%gqc%)l?rggggn in rggqagé@%%{e@%%&]

(Cirgtligctedneiatimg Mategial)ip coﬂd‘ilmﬂgcwifcgafhﬁ@ﬂngamt%ﬂmﬁH@ate
present invention is a circuit connecting material for electrically connecting a
firsthgtrathaiswhision Lmega ﬁ%t@rcaﬁrﬁlwr@a@%rmdwnn@nraf@nsu fade

f bst d d ber d
Bl Slocir o NEd B & P SO o e AR A <R i

the firstameiihe sereNthoibivil BlecirRdas &ﬂﬁfeﬁﬁlw&%ﬂthﬁ batPEXHIBIRg

an adhesive component containing a fluorine-containing organic compound,
whérghahadbessivestiongibnbatwoetaiths 0substretee ssobypossss of ahese

silicon- c]gntalnlng compound, in terms of silicon 10atoms, based on the total

amSBREGIG TG Sve component.

[0027] Further, in the above circuit member connection structure,
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
is further improved, compared w*ith 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
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
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[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
resinshdirianeccahtaining Faktariets festhscttivdsingndonk@inid@ond circuit
polyamideimide resins, fluorine- 20 containing polyester resins,

fluopieetEesRarmip pHed m@p@@d@ﬂa@ﬂmmﬁmg@wwmﬂmg a
fluoyine-containin noxy resins, fluorine-congai urethane re
by Rl TR S G e s
res'Hﬁt@ﬂ&f'ﬂ&%@fﬁtﬁﬁ‘ﬂﬁ%yéﬁ@ﬁﬁﬁmb@%ﬂﬂ%@@é@%ﬂ%ﬁ‘&ﬁﬁ%&ﬁﬂi@?
fluorine- 25containing acrylic rubbers, fluorine-containing nitrite rubbers,

fluohine-civetadmingf B Renamtifng dnd-contricig SBS ritheiseuarenaseoer
alone, or two types or more of these are mixed and used. When the circuit

con@f& g RRSeRAICEHEITRSESE AOOHE-tsn iR N6 dimitceaRh UYL as
the % 8'&35 aq,mgf%gﬁ? wj E%J&P%nectmg material exhibits sufficiently

esive stren pendlng on the 5 materials of the circuit

Idhanpaufiicianthsaxeaientisansierailivi wihrbeehanaeednal

transferaglllty over time suppressed. Among these, radically polymerizable

fIuoﬂﬁethOnmmﬂgtoﬂ@a’ﬁmmnfbb%tncﬁf,hlbdﬂnéuﬁ@@iﬁﬁhg golyimiadhessires,
or fluorine- con oXy.resins artl ar eferred Also, the
oM AT G S B SRE SO RO S SE B, and
aborfssdemeﬁmpr"&@amﬁmm@arﬁﬂ&% nodified wihradigalive  in
polymerizable functional groups. Thus, the heat Tesistance of the cured
prodiractsfifrtiieiciscuitvoon tiestinguppatessaids fuitherefopepviedi{0pas]ible to
radically polﬁygrlzable fluorine- contalmng organic 15 compqunds according

tot venfidiF e TREEDRRVATIIRSEI ANy HEWFERZABI Wi o
groyps.and.for gxa 't‘?zvé orife- Fﬁﬁ&% d”gn( SEhlpgrll rﬁ@sc'% § c%ﬁﬁ'?

fluorine- contalnln e|m e compounds, or uorlne containing styrene

der'ﬁﬁ@l%ﬂ@tﬁ@hﬁﬂﬁﬁ@nﬁ%&dﬁ@m@ﬂﬁg@m&ﬁiﬁ electrodes is
fluorine-containing organic 20 compounds may be either of polymerizable

monoaefaizgd polymerizable oligomers, and it is also possible to use a
polﬁrizagﬁ mﬁnomer and a polymerizable oligomer in combination.

Pol f enerally have high viscosity, so that when a
polymesizrhle QligenaerdsiHeeshea e YRKERRIE INANPMRILRIEH Ftovide a

25polymer|zable polyfunctional (meth)acrylate having low viscosity, is
prefenahly uzethiTiiom hmaamaltotbai] uskﬁlbltﬂssuﬁﬁmetm}ﬁi?gm ealdiesiiye
polymerizable fl orlne contammg nlc com ou scanalsob sed in

combiRBSHh Withead "cBWFéﬁHlee ﬂ{ﬁaﬁﬁé.
[OO%EJSThguffﬁewh%oné@e'@éﬂ%ﬂmC@ﬁgfx{mﬁ&Cowmunﬂ&af%ﬂaﬂg%

transferability over time suppressed, a circuit member connection

structure using the same, and a method for manufacturing a circuit
member connection structure.
Brief Description of the Drawings

[0031] Figure 1 is a schematic cross-sectional view showing one
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5 in which fluorine atoms are introduced into (meth)acrylic acid compounds.
The (meth)acrylic acid compounds include, for example, photopolymerizable
oligomers such as epoxy (meth)acrylate oligomers, urethane (meth)acrylate
oligomers, polyether (meth)acrylate oligomers and polyester (meth)acrylate
oligomers, polyfanctional (meth)acrylate 10 compounds such as
trimethylolpropane tri(meth)acrylate, polyethylene glycol di(meth)acrylate,
polyalkylene glycol di(meth)acrylate, dicyclopentenyl (meth)acrylate,
dicysidpaiitesitosyethytdniethaghdateomeanntyigivenlreiedhiassytatehe
dipentaerythritol hexa(meth)acrylate, isocyanuric acid-modified bifunctional
15(RieeRiciRRipss &fshuric acid-modified trifunctional (meth)acrylate,

2,2'-di loyl diethyl phosph d 2-. h I | acid
R et Tt S T
cyclaberd (ethlaahi@endi eshopathomstvd(metrendatestructure

2-ethoxyethyl (meth)acrylate, Z- 20 ethylhcxyl (meth)acrylate, n-hexyl

(medhacdytegdo 2Heypiresarathyt ¢ntath)ag ry lsthemadroxypsepgctioati Jemylate,

isohornyl (meth)acrylate, isodecyl (meth)acrylate, isooctyl (meth)acrylate,
DEACARS sbyrxigbols ethoxyethyl (meth)acryl ate, 2-phenoxyethyl

2 e%?;te f%[‘%{ UL AER PSRRI D) adnesive

25d acrﬁate, ylaminoe meth)acrylate, cyclohéxyl’

(inegojaponaie, dicyeladaotaryiexxrity! (Oethaglylatanddbeopyaion, 11:

(meth)acrylate, isobomyl (meth)acrylate, isodecyl (meth)acrylate, nlauryl

(methyataiad ayesarl:(feshyaisyinmembesyd (B airguiteabsigheidyh:
o DAL TS TSl AR AR B oS SR . S0

compeyndataiSadihepmainglith A Grethaseninate) 39y aie plloaipelis

preferably compounded to suppress the curing shrinkage of the Circuit

connéciiegmd ateriali b sdbstoaiele Fxxizition JOO4O)IT reditarive -40nthininh ke
maleimide compounds are those in 10 which fluorine atoms are introduced
intoSHEMHRRINESHISMARTIALs the maleimide compounds, those containing

twoQr. '|nt]g' [ in,t iH? re preferred. Specific
exaﬁ%ﬁm%ﬁma el(?ni e o@nl%toﬁeégﬁ{n% u e{il

1-mgby3i2ptdiigred eisndriinzens, NN fiephseytenehisreatebmideill be
N,N1-p-phenylenebismaleimide, 15m-toluylenebismaleimide,

N, Ndasaribpd dlienetsistesadiniidéh meference to the drawings as required.
;;@%ﬂ@g& I'b'tp E%gﬁlﬁ%%mn%%@% ’l&éNéflérA'néﬁs,s 'énd redundant

description is omitted. ~Also, positional relationship, such as top and

bottom, and left and light, is based on the positional relationship shown
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" correspondiﬁg to the acrylic acid, and
"(meth)acrylate" means "acrylate" and "methacrylate" corresponding to
the acrylate.

[0034] (Circuit connecting Material)

11



N,N-'4,4 - (3 ,3'- diethyldiphenylmethane)bismaleimide, N,N-'4,4-
diphenylmethanebismaleimide, N,N-'4,4-diphenylpropanebismaleimide,
20N,N'4,4-diphenyletherbismaleimide,N,N1-3,3'-
diphenylsulfonebismaleimide,2,2-bis[4-(4-
maleimidephenoxy)phenyl]propane,2,2-bis [3-s -buty1-4-(4-
aleimidephenoxy)phenyl Jpropane,1,1 -his [4 -(4-
maleimidephenoxy)phenylldecane,4,4'-cyclohexyli dene-bis [1- (4-

25maleimideiphenimil-2eyatafiexylbenzeae]andBe -piskedf-invention is a
malejmid.ephenoxy)phenyl]hexafluog%ﬂopane. [0041] One o
fluokiielito e g enseaad ofap otisatiscablad enonectngve dinsfogarcuit
fluorine-containing maleimide compouynds age used in combination. [0042]
frii e e e e A )
radigally nebamesaniiaiuomie £ARIIANG AN ERBRPHAL RS Wesecond
fluorine-containing organic compound, the circuit connecting material
prefarably életheydeofttminsdaoradioadjpolymtrizatidDa seit@idrcitnde subadisial)y
polymerizable compound initiates radical polymerization reaction, chain

readtiéh HredaetinthdhsseeondFiscuis skﬁrs@ﬂogpﬁ%%aﬁmgmmhm to

first generate a radical. Therefore, in the present invention, the circuit . .
con S G e I SR R B o e

cangRIFHNE O ARSI OASeR BbCAINEG 98] cOmipnEadicshrabiTR et QR
initiator according to the present '
- less by mass of a silicon-containing compound, in terms of silicon
atoms, based on the total amount of the adhesive cornponent.

- [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
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-
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-
containing acrylic rubbers, ‘ﬂuorine-containing nitrile rubbers, fluorine-

containing NBRs, and fluorine-containing SBSs. These are used
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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 peroxides 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

tim@Qne. pot fife) éﬁﬁqm@nimoz%pﬁﬂsqsmsam@@dﬂmmdesw&yanme
R SR LRI FTHOE o TSS6 OB CH A bruic
Perexidps ying 3cli'é3éﬁ‘ﬂ"férsﬂz%'fégﬁégfﬂéri‘fﬂ%éecﬂfcﬁﬂccBBHéﬁfﬁaﬁﬂ?a?e%ael

1-minute half-life temperature of 170C or less are more preferred; from

viewghibtief suibidting peibod ghihesotiyityrangthongiflatlfeloplaadiine Dthehe
organic peroxides, the content of chlorine ions and organic acid is preferably
5000HERAEY 1645 Biemalisul pragemare cittbsits ofHEGRBUY cReerdless

i A G b S B i
morgRtRferragkstO[QadR]A theodiasdic PR X gesriRReSHigallingn L RE dRRIe

organic peroxides se]ected rom the group_consisting of diacyl peroxi e,

perorytiicand) dteppamrpasian e potyketal déaiag, perivictentypdmparmgdde
and silyl peroxide are preferred. Among these, one or mqre qrganic ,
per8RIYSE LRI rBATHGE gF ﬁi@%@i@ﬂng éf?Si’S B@rcﬁ%@féﬁj%’é}@%al,

dia'%i’éﬁﬁ@x%‘?glﬁé{gﬁ??e%?herlﬁgdtﬁ%p%oﬂ’?ﬁh ye fhgreBrs/eried ey

the viewpoint of providing h storage stability during storage and high

reaglivityrduoogaisen g uidhers thecorgadicieeroxitie tadivdier prdieraiplyable
peroxycster and/or perog[(%léetal in that higher reactivity is obtained. 20[0047]
Diaéyhplaedadgriiindes] Hos cienhsrt, iesbiep eiokie suzed- niedisiotetzoy|
peroxide, 3,5,5-trimethylhexano roxide, octanoyl peroxide, lauroyl
per8§58 I:t&%%Sﬁpﬂgrg{a‘f?&%:}gﬂﬁ"ﬁ’éFmﬁgygﬁhzoylperoxytoluene and
ben "ERe G P NeRB iSRS BIane RIGHILE SRETR: Rl e R At
use?i?ldgﬂ)embinatign. 2%[ 04?] lalkyl peroxide ingliulﬂges, fg exa%tnplé, ¢
a,a'dbisponntdpaamddigstipthe yhesent ney cticiom wrp ehosielbaving radically

2,5-dimethy1-2,5- di(t-hutylperoxy)hexane and t-butylcumyl peroxide. One of
the ¥ TEBNH BT ARG SHB RS o RiME SR FE BN RBIRARHaInINg

(meth)acrylic acid compounds, fluorine-containing maleimide
compounds, or fluorine-containing styrene derivatives are preferably
used. These radically polymerizable fluorine-containing organic
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
polymerizable polyfunctional (meth)acrylate having low viscosity, is

preferably used in combination to adjust the viscosity.
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[0049] Peroxydicarbonate includes, for example, di-n-propyl
peroxydicarbonate,diisopropylperoxydicarbonate,bis(4-t-
S5butylcyclohexyl)peroxydicarbonate,di-2-ethoxymethoxy
peroxydicarbonate,bi s(2- ethylhexylperoxy)dicarbonate, dimethoxybutyl
peroxydicarbon ate and bis(3-methy1-3- methoxybutylperoxy) dicarbonate.
One of these is used alone, or two or more of these are used in combination.
10[0050] Peroxyester includes, for example, cumyl peroxyneodecanoate,

1,1@@mtrﬂﬁeet%m?er?agq%ea%eat%l&o%féomﬁdrﬁﬁgt%?gaﬁhc

peroxyneodecanoate, t-hexyl peroxyneodecanoate, t-butyl peroxypivalate,
1,1 Sytetvakethyiioutydlserole-2-askylihdxanoatebit s ciimeshiyi - 2radically
-bis(2-ethylhexanoylperoxy)hexane, 1-cyclohexyl-1- 15 methylethyl
perBAVMENRARISABREU R O NFFaRE- ROtHAREEanoate, t-butyl

per thylhgxanoate, t-butyl peroxyisobutyrate,.

B R R TR i soommeneds s daese
t'_bbi‘i?z" ﬁﬁﬁ%ﬂ'%&iﬁ@%ﬂ@?xﬁf@aﬁtﬁﬁﬁw@e{% '%f@tﬁ’)gc?ylic acid
dimethy1-2,5-bis(m-toluoylperoxy)hexane, t-butyl peroxy isopropyl 20

mowrotapbundse, t-buty(petbiactrbthgthd xydmomoods honbtdet-fexgkample,
peroxybenzpate, 1-butyl peroxyacetate and bis(t-butylperoxy )
hexBHOHBY aPife O BRI T '@%%&Qo&@?@jswgrtw&%se

R e o L /9 Rl

1, 1-his(tgedyyieer ey piohexenelipdrisl- polyfunctional (meth)acrylate
butylperoxy)-3,3,5-trimethylcyclohexane,1,1-(t- butylperoxy)cyclododecane
andeRERasadsusppl s tREHRd oprersnm s8I Baerilaite, lwdlanore

of these are used in comhination. [Q052] Hydroperoxide ingludes, for

xR iR HRRAE ry bR X maiasitne Ay ropuRsdace
Ongipkihesek d alone,(git re of the OiRSfRY1 1
comt%rf?gtlio%%. [g%ﬁgj Silyl pe(r%g({i%c u%ﬂg’s, for exaah?;cp?fg? t-butyltnn?g%iltllé?lryl

per¢nidth)bisfibtety!) dicoptinytiel sty eroxddensthapityleitey|silyipsertariyerito]
A e S BROICE o
s BB aie! RRIAde O e A RSB BSR ALEIS R HORTAEe
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-
ethylhexyl (meth)acrylate, n-hexyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate, isobomyl (meth)acrylate,
isédecyl (meth)acrylate,  isooctyl  (meth)acrylate,  n-lauryl
(meth)acrylate, 2-methoxyethyl (meth)acrylate, 2-phenoxyethyl
(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, neopentylglycol
di(meth)acrylate, t-butylaminoethyl (meth)acrylate, cyclohexyl

(meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate, 2-hydroxyethyl
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[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 15covered 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(l acetoxy 1-phenylethane),2,2'-

SRR R ORI BERHVICRILE). ERIRsAR: 2

utyronl frile, 4,4'-azobis( 4 cy ovaleric ac

azohis(§ ¢yetohexankcey bteaityldmethgaor thasetisdessd alank)mrhlaonnd

more of these are used in combination. [0056] On the other hand, the
ph&&ﬁ@%@@ﬁ@%&@ﬁrcularly limited, as long as the above-described

org xides and a202 compound clude eC|f|c Xam Ieaof
RRUIERIRE: By TR b i e
isopiepy Bergivrating ﬁﬁBM&@EﬁhﬁHﬁBg&ﬁ@ﬂﬂﬁh ‘ijcfﬁtqg’e‘dﬁm%@éy'

phenyl ketone, ketones such as benzophenone and acetophenone and their
dermlmdhlwmmmm bisimidztbies. Ometh)toegats usegbatlenejsor

two or more of these are used in combln tion. 5[0057].A sensitizer, sych as
an aﬁﬁ%aéﬂ}hﬁsmnw eqfdpcamafﬁﬁ%d U IoSPH Q&fg S ABEATGHiLy

be [ r above photoinitiator. When
e AT R e

the IS use ast e ra |ca rization initiator, a preferred

phofod#0RtThis shh@ﬂﬁ&a@ﬁmﬂmgtqﬁh&mwewtﬂm& ghtisoutessesad

for light 10irradiation, and the intended curing prO{)ertles of the circuit

Conw@éghgﬂuonne atoms are introduced into maleimide compounds. As
the maletmide 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'-

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,
N,N-'4,4-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-

- maleimidephenoxy)phenyl]decane, 4 4'-cyclohexylidene-bis[1-(4-
maleimidephenoxy)-2-cyclohexylbenzene) and 2,2-bis[4-(4-

maleimidephenoxy)phenyl|hexafluoropropane.
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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'-
15dimethyl-p-aminobenzonitrile, N,N'-diethyl-p-aminobenzonitrile, N,N-
di(13-cyanoethyl)-p-aminobenzonitile,N,N-di(f3-chloroethyl)-p-
aminobenzonitrile and tri-n-butylphosphine.  [0059] Further, as the
sensitizer, non-dye-based sensitizers, such as propiophenone,

acefophehahe: fanttiesachmieingasatenhahooenzherrépusedntone, or

fluorene, triphenylene, biphenyl, thioxanthone, anthraquinone,
4, 41Is @intagHg| A Bwezsphengraalcmide compounds are used in

_bls%j]let lamino)benzophenone, phenanthiene, naphthalene, 4-

phe % %none 4-phenylbenzophenone, 1-iodonaphthalene, 2-
iodepaphihalees, AreeARiP R RmeaR RAHE. denBRnhetilt!Snyvention

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

antoradens, peryleadidainacepelyanel Zabkihokynepiehaatenangd dyezanic
based sensitizers, such_as thionine, methylene blue, lumiflavin, riboflavin,

|ummw%o%ﬁnﬁ}ﬁ1 fbma@ﬁom%ﬁsxyﬁg@ﬂeﬁommwab@wﬁwt
tﬁﬁéé@g @g&%r@fgwréﬁl’ysﬂfﬁh& @%ﬂmﬁéya@é@% aghl “&%r%{‘o%?

avine rescein,”seosine cosine OSI I'OSG

benﬁ@ﬂl&ﬁ@f‘ b@#ﬁ;@da[QQ@I&hH’jﬂ%@Iﬁhﬁﬁhﬁhkd&ﬁmﬁéqmim@@ﬂ&diéﬂd

alone, or two or more of the above-described sensitizers are used in

conmhan@nzatlon reaction, chain reaction proceeds, and firm curing is
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
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
radical mainly by heating. When these compounds are used as the
radical polymerization initiator, onc 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.

[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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[0061] The compounding proportion of the radical polymerization initiator can
be appropriately set according 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 Ito 20 parts by mass, bascd on 100 parts by mass of the total of
the adhesive component, to obtain a 15 sufficient reaction rate. If the -
corpaayaging®roporton©f die lkadicalphwnatizatiominibainis I9rsdRamg.1

part by mass, the reaction rate decreases, so that there is a tendency that the

cirduaveegaetlifpursheHaliks tonpasitpoe o 0F (h @ ompoLanting brapaation
of the radical polymerization jnitiator is more than 30 parts ass, there are
0 T AT oot e 1o, A ST R N i dBos
tha [ ts ingr t ifa-of theagircut
L sl A L A e )
thethbjectafhiheereselsintentontenh e tdatie sivs comdpogentcanigrises

silyl peroxide, the content proportion of 25silyl peroxide is 0.10% or less by
maBES RIS OPSIBBR 6 SHREeRIBH tHe RSEXISA T CorAaldsiie

component.[pazl The fluarine-coniainng:pavimidg fesig astordingip e
presentinvention can be obtained by Subjecting, for exaniple;™™
fluoringteen @gﬂ?ﬂctﬁié@éﬂf@@s%lﬁléﬁﬂhgdﬂw ﬁﬁbﬁ'ﬁ't! NSt GSHFHIAY ngbid
tetracarboxylic dianhydride and a fluorine-containing diamine 5 compound,

or fafteindecompinitiprebabarioyy iccdinate/prferaed! a fluorine-containing
diami ompound to condensation reaction publicly known method,

(00 8 BN s RS S DA e B GRS of
tetra Al PRI ICiRRRYNEE YV HRD r%ﬂ}hr‘}a‘é%ﬁsfﬁfﬁ{ ‘?o"ftoﬁihcéfrp _?%%iide,
diamine compound, which may have a ftuorine atony, in an organit solvent,

thepersuiyeliancbsrae, subjenteydsadditiparoastibon (thelbriksi of paebingddie
substances is optional) at a reaction temperature of 80C or less, preferably 0
to GUErIpRrasrendaH] RAverdRARIBsRTthyla08kRE dBese, one of

dimeth]ylfonnamide,- N-met@éll-z-g}/rr?li‘?o 15 ijlim.eth Isulfoxidels . f
hexal &hﬁf}%a&gﬁh&?ﬁg?ﬂl eS, M-Creso , oc%lrpﬁe%olgg HRnefikE! Rg%‘neo
reaﬁ@?@x@&@&?dﬁeﬁhﬁyﬁé@ﬂ?tﬂi@m% ﬁ?ﬁ@@@ﬂe?owiﬁ%gﬁb%@ééseﬁf@dbﬂiﬂ%

producing polyamide acid that is a precursor of polyimide. The molecular

weiphtafitisipo lyardde efeidahfirom 4bju siew point afi pravidirgpettatighof
50 to 80C for 20depolymerization. [0064] The above polyimide resin can be
o DXAIRERES, ARG SIOGREE AN TRAT Y BB oy R

acidy to ti ing glos e [pn ' S

met hg:d %ﬁ(ﬁj 285 gﬁtﬁ?e%g?rin% clgéﬁirlegﬂ”lm %B%Eicﬁ%éggﬁ&g%?e;%{n&gﬁris

perigsrogdiai 2520 40 1506, madtavolieimsistaiingiclosure method using a

dehydrator. In the case of the thermal ring closure method, preferably,
denh¥MdibPiacyl 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. |

[0048] Dialkyl peroxide includes, for examplé, o,0'-bis(t-
butylperoxy)diisopropylbenzene, dicumyl peroxide, 2,5-dimethyl-2,5-
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and ring closure are performed while water produced in the dehydration
reaction is removed out of the system. At this time, water may be removed by
azeotropy, using benzene, toluene, xylene, or the like. In the case of the
chemical ring closure method, acid anhydride, that is, 5 acetic anhydride,
propionic anhydride or benzoic anhydride, a carbodiimide compound, such as
dicyclohexylcarbodiimide or the like is preferably used as the dehydrator. At
this time, a ring closure catalyst, such as pyridine, isoquinoline,
trimethylamine, aminopyridine and imidazole, may be used as required. The

derifitudperexinberoaRsné tdatyteuspieraemiidesedinehelrahgse o1
to 8 males with respect to 1 mole of tetracarbaxylic dignhydride. [0065] The
astE bR R R R

)b ibiais salpangricd - 3-(Himpibylengys(timel) Ees di-n-propyl

anhydride),1,4-(tetramethylene)bis(trimeliitate anhydride},1,5-
15(perdagtayteresis (trimélisapeephl dridg)etGeyitieaaroatity| bis(4-t-
ene)bis(trimellitateanhydride),1,7- (heptamethylene)bi

s(triHEeXelaRRyatde), 1,8- REERRNEBHIRARI s (trimelIfine-sigErRIe OBy
(nonamethylene)his(trimellitatganhydride).1,10- .
o el e g Tpgroxy)  dicarbonate,

(dodgermethytenabis(trimetiigieraiysiise), 1, 16-and bis(3-methyl-3-
(hexadecamethylene)bis(trimellitateanhydride),1,18-

(octraddvaxybitylkacsyBig) tdnathenetmhyhidedpihosadisitised alone, or two

or more of these are used in combination.

[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, l-cyclohexyl-l—
methylethyl peroxy-2-ethylhexanoate, t-hexyl peroxy-2-ethylhexanoate,
t-butyl peroxy—Z—ethylhexanoate, t-butyl peroxyisobutyrate, 1,1-bis(t-
butylperoxy)cyclohexane, t-hexyl peroxyisopropylmonocarbonate, t-
butyl peroxy-3,5,5-trimethylhexanoate, t-butyl peroxylaurate, 2,5-
dimethyl-2,5-bis(im-toluoylperoxy)hexane, t-butyl peroxy isopropyl
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-
trimethylcyclohexane, 1,1-bis(t-hexylperoxy)cyclohexane, 1,1-bis(t-
butylperoxy)-3,3,5-trimethylcyclohexane, 1,1-(t-
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dianhydride, 323',4.,.4.'-biphenyltetracarboxylic dianhydride, 2,2',3,3'-
25biphenyltetracarboxylicdianhydride,2,2-bis(3,4-

‘dicarboxyphenyl)propanedianhydride,2,2-bis(2,3-

dicarboxyphenyl)propanedianhydride,1,1-bis(2,3-

. dicarboxyphenyl)ethanedianhydride, dicarboxyphenyflethane dianhydride,

bis(2,3-dicarboxyphenyl)methane dianhydride,
bis(3,4-dicarboxyphenyl)methane dianhydride, bis(3,4- 5

d:garﬁ?%?de, bilsz(ﬁ%ﬁlg%%%%ﬁéﬁ%b%&?(gﬁ}ﬁ%g ?‘d%%mﬁ&ﬁﬁ%pxme of

benttese isa;8ed-tdraeanbdwylioxinateydfitesss, 4r8%did in combination.
benzophenonetetracarboxylicdianhydride,2,3,2",3'- .
ben@ggﬁ"ﬁ yIi’é]cﬁ]éWdridcﬁlf&:ﬁ?’g@?lﬁlﬁa diisopropylbenzene

X
10 t carboxylicdianhydridc, 1,2,5,6- .
nap #g@g&g{% gtr 80 %ﬁé%%n%{/ r?gérf)gf@e ) %)ne of these 1s used alone,_

naphifialenetaitearptedicdrariirdridegmifinktion.

naphthalenetetracarboxylicdianhydride, 1,2,4,5- naphthalenetetracarboxylic

dianAY8Ali D B-dictiioxadaphitcdicles, 1611, 458 eacatbsyitionaitmyiydite,
R e S o e
Egr zine-g’gé@gﬁécgﬁg%ﬁjmﬁ ygimgghenérzlsg%bgtgggg ;B%%/Iic
diankydxitiis, 213 3tyltiplielylidtrpesrkrky libROdnk)digeyisilyl peroxide
3’4’%3 -tlzl)_iips)a?];lgtl;%ﬁfﬁg?@)l(ylligrg)i{a%gg'y driOdl(laé Zofst}zlege 1s 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
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'-
azobisisobutyronitrile, 4,4'-azobis(4-cyanovaleric acid) and 1,i'-
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
compounds are excluded. Specific examples of the photoinitiators

include benzoin ether such as benzoin ethyl ether and isopropyl benzoin
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biphenyltetracarboxylicdianhydride,bis(3,4-
dicarboxyphenyl)dimethylsilanedianhydride,bis(3,4-
dicarboxyphenyl)methylphenylsilanedianhydride,bis(3,4-
dicarboxyphenyl)diphenylsilanedianhydride,1,4-bis(3,4-
25dicarboxyphenyldimethylsilypbenzenedianhydride,1,3-bis(3,4-
dicarboxypheny1)-1,1,3,3-tetramethyldicyclohexane dianhydride, p-
phenylenebis(trimellitateanhydride),ethylenetetracarboxyl ic
diarkiyelridechzyB, &-drutanatdirasabepicdiadhydiiiex yeyclohexyl phenyl
decahydronaphthalene-1,4,5,8-tetracarboxylicdianhydride,4,8-

dimkgtgies betones 7sheany dsRapplisarie-aiel sassispheamscyrod their

5dianhydride,cyclopentane-1,2.3 4-tetracarboxylicdigqhydri )
oy S B A R T G, 5 JBE OF these i used
cyclgbytarpRiaeRRISRERYHEGRed in combination.
bis(exo-bicyclo[2,2,1]heptane2,3-dicarboxylic dianhydrid),
bic)[E3[2] 242 betttiZeensu2]B, Ss6anemacacbosylipodiadhgdsidéur compound
4,4'-bis(3,4-dicarboxyphenoxy)diphenyl 10Q sulfide dianhydride, .
5-(2B0diBx SRAERRIRS PP BIERHKkny IRy, BRIGHisleshead JegieHRsbxilc 2y
dia ' e f c li¢ di [
pth i G B GemER A LAT
along, gigwadicaop Biikesaton Usttdmbeombprefianed SHHOSInT g or is
fluorine-containing tetracarboxylic dianhydride includes those in which the
hydselstedtaerofdingatsothedesnicheretbrat v dshliconapnytiedefier light
RO SR, R BRSTertice S ARG ARhe
2,2his(Gidicarboxyphenyl)hexafluoropropane di anhydride 20(also known
as "4,4'-hexafluoropropylidenic dianhydride) and 2,2,-

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

[0059] Further, as the sensitizer, non-dye-based sensitizers, such as
propiophenone, acetophenone, xanthone, 4-methylacetophenone,
benzophenone, fluorene, triphenylene, biphenyl, thioxanthone,
.anthraquinone, 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,
chrysene, benzyl, fluoranthene, pyrene, 1,2-benzanthracene, acridine,

anthracene, perylene, tetracene, and 2-methoxynaphthalene, and dye-
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bis[4-(3,4-dicarboxyphenyflphenyllhexafluoropropane dianhydride. [0067]
The diamine compounds include, for example, aromatic diamines such as
o-phenylenediamine, m-phenylenediamine, p-
phenylenediamine,3,3'-diaminodiphenylether,3,4'-
25diaminodiphenylether,4,4'-diamin odiphenylether,3,3'-
diaminodiphenylmethane,3 ,4'-diaminodiphenylmethane,4,4'-
diaminodiphenylm ethane,bis(4- amino-3 ,5 -dimethylphenyOmethane,
bis($avarinasedshigisgpramtiphenythiwihan e heidsnsodnfienThsifenen,
3,4Ldiaminodiphenyl sulfone, 4,4Ldiaminodiphenyl sulfone,

3,3 TdmdaipReRyrbiRae, Jouaiaiinopsenelen sSmethoxypsoralen, 6-

cotoNB DR Rocirheny KRB APS0RE aminop RETOREREE o1
2,2' 4 I PARAIEheRAIRARP 3P Sn el - BiSifradiRIn 0 ¥ORORANSescein,

1,3-bis(3-aminophenoxy)benzene, 1,4-bis(3- aminophenoxy)benzene,
1,4-bisidaMmicopinerdxyyptnpene; &)d 1(dsd bengal, can be used.

10phen Ienebis(l—meth%li:ethylidene&t:)isanilir_le, 3,4'-(1,4-phenylenebis(1-
methYRAHY dBRET Hisamhnte Alasqabed ienyiRemdg used alone, or two or
met ' isapilineR,2-his(4-(3- . .
amir%li):)%ge]ér{l%(g(ﬁg/ g#ép@D%%%%%%%%z?@éé{ff&?%%e&p ne%%g?y 1pnr'?l(glr%rﬁ)propane,

bis(46(Faminephenapopienyg)sbgertidd of the radical polymerization
bis(4-(4_-aminophenoxy)phe;lh‘tl)ﬁ)sulflde, bis(4-(3- PO

amitimm@bﬂﬁyp bQWMM¢U§ﬂt_(m§mﬁ@gh®1d’i@)im’ﬁ@ﬂﬂ@)imm@iml
RSy SO B B0, PO GG NG e 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
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
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
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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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- 25600,
ED-900, ED-2001 and EDR-148, manufactured by Sun Technochemical.

[ch¢oveal| fareuldtinddanainia gpolyiandé 2eeBchdooRNARAEHY fRBEREENT
a divalent hydrocarbon group having 1 to 30 carbon atoms and may be the

samBventaiffepent beons blashedth by, RIvdeCRRZe adhrindspapdenthfuorine-
represent a monovalent hydrocatbon grpup having preferably 1 to 30, more
prefé%%ﬁ%}l?% é@_)?%ﬁ#%%%ﬁ’ afi‘iaél&é?gﬁ?y iu}g 15 cé@gfétowgﬂ'd ay
be fagrsame au lferantifameAch aifier. 1 IeRIGAABISAIRIARET Qlikfine
more. 10[0068] The fluorine-containing diamine compounds incfude those In
whicbitipbydrogenfhtomseafdhtaatinge tderscakied dlamidierdoydpidendadire

substituted with flugrine atoms. More specifically, the fluorine- .
confHfBeaaRirBBIA pdlaHIsa Fodaroynd to condensation reaction by a

diaiRfiRPRRYIGH HeLaMpgtnane. 3.4
[0063] For example, using the same moles or substantially the same
moles of tetracarboxylic dianhydride, which may have a fluorine atom,
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,
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
depolymerization. '
[0064] The above polyimide resin can be obtained by subjecting the
above-described reaction product (polyamide acid) to dehydration and
ring closure. The dechydration and ring closure method includes a
thermal ring closure method in which heating treatment is performed at
120 to 250°C, and a chemical ring closure method using a dehydrator.

In the case of the thermal ring closure method, preferably, dehydration
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15diaminodiphenyldifluoromethane,4,4'-
diaminodiphenyldifluoromethane,2,2-bis(3-
aminophenyl)hexafluoropropane,2,243 ,4'-
diaminodiphenyl)hexafluoropropane,2,2-bis(4-
aminophenyl)hexafluoropropane,2,2-bis(4-(3-
20aminophenoxy)phenyl)hexafluoropropaneand2,2-bis(4-(4-
aminophenoxy)phenyl)hexafluoropropane. [0069] The above-described

fluogineeeniaininectatapariniiid dianbysids arsitivedng-aentRibRRation
diamine compounds may be used in combination with the above-described
tetreeanivonyic dinmhiadtigat ofd thiarsyisteoompbduibis Havieg wetfiuoriag. be

A T e AR e
Ssubganggs SP‘fﬂfél%ﬂﬁﬁeﬁ.“ﬂ s aRd Rlshoa NavR solgREES A at is,

resistance due to having an imide structure. Also, fluorine-containihg

polyigaide resingdmaeifigsyyibrablornayiyvideox\dgroepssic cahytidkuns

are more preferred from the viewpoint of compatibility and adhesiveness.

[o07aIbrIdaifRidarecBMENIngwPLRS Esyrleheortiatbaditimideessrihe like
is preferably used as the dehydrator. At this time, a ring closure
catalyst, such as pyridine, isoquinoline, trimethylamine, aminopyridine
and imidazole, may be used as required. The dehydrator or the ring
closure catalyst is preferably used in the range of 1 fo 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-

(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-
(decamethylene)bis(trimellitate | anhydride), I,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'-
biphenyltetracarboxylic dianhydride, 2,2-bis(3,4-
dicarboxyphenyl)propane dianhydride, 2,2-bis(2,3-
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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 novolalc,
naphthalene type epoxy resins having a skeleton comprising a naphthalene
ringd igkydidyahrnghypepexy resins, oligishy &R, type epoxyrasiis(2, 3-
biphenyl type epoxy resins and alicyclic type epoxy resins. 20[0072] One
fluotiitarbentamicytletignesin is used disnbydrideo or more  1,1-bis(3,4-

T S B o T i et
eraERRden BN BRS L RRR SRAMENG M3
hyddityzbbleyphiartiigsalfribedikalarérideucet 901 80ppprmetdaasdiponasis, to

prevent electron migration. [0074] Also, when the circuit connecting material

of tifeapiskidenvehtiéd. toticaromehaashetbentadinabegside reshenrene-

circyi necting material preferably farther.contajns an epoxy resin curing

ageit#c’fohﬁétg &%rﬁ%ﬂéﬁring agent acc%ﬁg@g e present inve%gr?'ré]i's

prefgéﬁgb?ﬁéﬁ%&%m tfrom the viqummd&)taining longey potlife.
n

The latent curing agent includes, for example, an'imidazole type, a hydrazide
typehemaaphnitweticteacanbux gbimplexes, suttcnibydsals, amine imild,3',4'-
polyamine salts and dicyandiamide. Also, from the vi_eé/vpoint of extending the

usaBRAFRP PR TR RO 8 knts are prefdiaBRYHALS covered with2-2:0-

pol 'n%i’?& er-based po ances or the ik )
mic%&c%{fr@tggﬁp‘gu a‘uor‘?.(%fr‘tl%gl ﬁ%{ese epoxy re%%}%{ nngﬁ§ ét’gents is used1 ’aﬁbgr?é, or
two iphdis @icdhese aPoxylesin curing agéaishadimied and used2 B/bgh
the epoxy resin curing agent is used, a decomposition accelerator, an

inhibRphthalgnaaieanrebatslite used in codiBikydndo75) The  1,2,4,5-

i ign of th in. quri is. preferably 0.
50 ARG R EEARE RO et AR TG parcs 59 LBLOBASAA B0
partg hys Rasg- ol 29NesEAHPRRAE Nt 1079 a i Ao RRIIRAGILR Kate.

If the’ compounding prdportion of the epoxy 20 resin curing agent is less than

0.1 fradnriboasdiche deadtialridde decdeaSestswihatdchephthddeadehdids
that the adhesive strength decreases, and that the connection resistance

incriABRAR¥lo mydanRBv IS porRBRTSIIREES oo rédiH -t Ehaantlis
more:than ar Nass, ies ability of
it N e (e e e
incregxeg andihabiie/net lilgiainecieuit oBesthipipaidtiatisaborotied
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-
dicarboxyphenyl)diphenylsilane dianhydride, 1,4-bis(3,4-

dicarboxyphenyldimethylsilyl)benzene  dianhydride, 1,3-bis(3,4-
dicarboxyphenyl)-1,1,3,3-tetramethyldicyclohexane  dianhydride, p-
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[0076] Also, the weight average molecular weight of the fluorine-containing
organic compound is preferably 5000 to 1000000 and more preferably 20000
to 200000 from the viewpoint of excellent stress relaxation properties during
curing, and a further improvement in 5 adhesiveness. If the weight average
molecular weight of the fluorine-containing organic compound is less than
5000, there is a tendency that the film formability is insufficient when the
circuit connecting material is used as a film described below. If the weight

avephgayholebisariweighais more dhagda@OO00, therhykcadettraeydhatithe
compatibility 10with other components is poor. [0077] The weight average

mo dedght in this dpdditdndanetetassderylineasureméinnby diatle,

i h R lysi ding. ditj h '
e e e B AT i of LEOAA boysty e,
Hergirziityrondiians 1. pl2 Aedendpinnansnen he weight aysra9sic

molecular weight of the fluorine-containing polyimide resins is medsured, and

GPGizninyitiates 2 arecgohyitntmedich 3 teteigiatvevdige moldarbydrédght
of fluoring-containing_organic compounds other than the fluorine-containing

poly keI FeBfnd & tnesdStiRcaryofobies] [Tabledipnhgbisieonditions h ke

e8GR ORI RSB (765 ne-
2,3-dicarboxylic ~ dianhydrid),  bicyclo-[2,2,2]-octo-7-ene-2,3,5,6-
tetracarboxylic  dianhydride, 4,4'-bis(3,4-dicarboxyphenoxy)diphenyl
sulfide dianhydride, 5-(2,5-dioxotetrahydrofuryl)-3-methyl-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.
[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
(also known as "4,4-hexafluoropropylidenic dianhydride) and 2,2,-
bis[4-(3,4-dicarboxyphenyl)phenylhexafluoropropane dianhydride.
[0067] The diamine compounds include, for example, aromatic

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

phenylenediamine, 3,3'-diaminodiphenylether, 3.4
diaminodiphenylether, 4 4'-diaminodiphenylether, 3,3
diaminodiphenylmethane, 3,4'-diaminodiphenylmethane, 4.4'-
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SHIMADZU CORPORATION) Hitachi L-6000 type (trade name,
manufactured by Hitachi, Ltd.) Detector L-4200 (manufactured by Hitachi,
Ltd.) L-3300R1 (trade name, manufactured by Hitachi, Ltd.) Column
G6000HXL G4000HXL G2000HXL (trade name, manufactured by TOSOH
CORPORATION) Gelpack GL-R420

diaminodiphenylmethane,  bis(4-amino-3,5-dimethylphenyl)methane,
bis(4-amino-3,5-diisopropylphenyl)methane, 3,3'-diaminodiphenyl
sulfone, 3,4'-diaminodiphenyl sulfone, 4,4'-diaminodiphenyl sulfone,
3,3-diaminodiphenyl sulfide, 3,4-diaminodiphenyl sulfide, 4,4
diaminodiphenyl  sulfide,  3,3'-diaminodiphenyl  ketone, 3,4'-
diaminodiphenyl ketone, 4.4'-diaminodiphenyl ketone, 2,2-bis(3-
aminophenyl)propane,  2,2'-(3,4'-diaminodiphenyl)propane, 2,2-bis(4-
aminophenyl)propane, 1,3-bis(3-aminophenoxy)benzene, 1,4-bis(3-
aminophenoxy)benzene, 1,4-bis(4-aminophenoxy)benzene, 3,3'-(1,4-

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-aminbphenoxy)phenyl)sulﬁde,
- 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-
~ 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-
600, ED-900, ED-2001 and EDR-148, manufactured by Sun

Technochemical.

26



Gelpack GL-R430 Gelpack GL-R440 (trade name, manufactured by Hitachi
Chemical Company, Ltd.) Eluent lithium bromide (LiBr)/
N,N-dimethylformamide (DMF) (0.03mol(L) phosphoric acid (0.06mol/L)
tetrahydrofuran Measurement Temperature 30C 40C Flow Rate 1.0m1/min
1.75m1/min

[chemical formula 1]

R1 T‘1
J .

HyN — L1—<Si—o Sli——L2 —NH; (n
RZ mr R2

In formula (1), L' and L* each independently represent a divalent
hydrocarbon group having 1 to 30 carbon atoms and may be the same or
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.

[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'-
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-
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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[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 50C
or more. The upper limit value of the glass transition temperature of the
fluorine-containing organic compound 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
hasaad diematicgnopowndl draaimglieydicgiasp. The aromatic group
includes, for example, a phenyl group and a phenylene group. The alicyclic

grolireludibs, rdtusamspie nERmEsheR] GBS antesi ey cl ARy IsHe gisnb.
0081] Alsa. the fluorine-coptajni i is preferaply 15solubl
i SO BIRIRE BEn C BRI o Mo TSNl RUARRR (Ve ~Bigh -
fluosinesERRIABING AFIRBIR ROTHIRLREHS oRlvidisPeIsed 4R AMAHIANI also

solvent, layer separation may occur during storage. In this case, imbalance in
the kkaveposititamdf ihet adkietine & dmp omdaying uohethindthstoirctuiteconAdsiing

material occurs, easily causing decreases in the adheﬂveness and

tranSHSE BRSPS IHE b B SHIERE TEsBsnBg 8 mAta ke e ddipxyl

me r lygrine-containi G
comm B T A e R 0ot of
easgyrapailite vade: Hitdivargaiytion state, so that imbalance in the
composition of the adhesive component included in the circuit connecting

matk}il ldoEb e dtusgdne-sasilginie ersforestne agtandagiredibedrissethg

material has excellent aghesiyeness and transferability to,the circuit .
e THERL Pl A B Sl T T E G DR AR G B Pe
by masefitefilormRCaNtRiBG oRaaRins Uppeyddmdisnolver i ihtle,
organic solvent at 25C. Preferably, 10% or more by mass of the
fluotimeseantaitiiuy diydnigennpanndis cissolvetsinsttwaorganttattdentith
[0082] The organic sqlvent is not particularly limjted as long as it is one

gen %Ws%@mstheﬁm%ms@ﬁﬁdwﬁ dfia F’?ﬁé%ﬂj%ﬁii’b?ﬂb@ﬂ?l type

incl f tol
et B S
morgrekihase sledaniciaolieritedaftdig opiddaot yaed a0BBERBLAothak

fluorine-containing organic compound is also soluble in an organic solvent

havifg eresvdtiveroleks beapk > SUER KPATathiesnsy it asskplatene
T T e T
glycidyl ether type epoxy resins, biphenyl type epoxy resins and
alicyclic type epoxy resins.
[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
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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25connecting material in which the adhesive component is not easily

localized can be fabricated. Therefore, the obtained circuit connecting

. material has further excellent adhesiveness and transferability to the circuit

members. [0084] In the circuit connecting material of the present invention,
the adhesive component contains 0.10% or less by mass of a silicon- 5
containing compound, in terms of silicon atoms, based on the total amount of
the adhesive component. The silicon-containing compound may be one
inclpeeTin Asdbarine GRMPARAN aRAMIeMINMaARIVA-dSECTHREDresent
fluorine-containing organic compound, or may be one having a silicon atom in
the miotatlls ofahtantsovbad urbed-tontmeing O gurzinmesinygtnic circuit

v RS JBALEHE S RURAHE Bor i RN CB R ePcuring
silicopsgpntaging %Hfﬁd%g&gfggi%éf&%%&%g %%8%&%%{19185%3{811

compound, or may contain o rine-containing organic compoun

havipgpzestichiyl 2atatarin theimplegete, s msiirorvieontaining LabrRoR
[0085] When the silicon-containing compound is one having a silicon atom in

the lopgssurobflifie abbbe flamecosingimiggnéripeliedssmpousaample, an
silicon-containjng compoynd ig preferably one inwhich a silicone strugcture is
R AT B e A2 seere st
competigHakinis2 MerRe-GAMRINAGLPIEARIC SamPounf _'ﬂ?&ﬁ)ﬂﬂcﬁaﬁﬂf&@e
structure, from the viewpoint of further improving the adhesiveriess to glass,
whidtlie,afcimuittse bstateorm doth e sterfdorgothieewsatlit ffenbkesoatadngith

‘a silicone resin. Sucih silicon-containing compounds include, for example,
et

confg&GihtisarF2 icﬁ?@ﬁol(}ﬁ?’&’iﬁgbl@’%or%%ﬁ@ﬁﬁ&é?ﬁgnier
Cco ine- ini imide resi lygrine: iRin

RS G SR GRS R B o8
silicOme ofitdibiag:goRIPRE SiRtidetuey ikcncetgibiitg POIDIIEFREEDT
obtained by subjecting fluorine-containing tetracarboxylic dianhydride, and

diardiasheReHpERE rephese Agsa s akaaBedeagdnesed forMian theocpoxy
condensation reaction by a publicly known method..[0086] If th ntent of
o STEORUSUHENIY Lo RO AE RN B T CRSTH ) s o e
silicop aeMsabasedsen the:teidiamrynt of the adhesive component, the

adhesiveness to the circuit members is improved, but the tackiness to the

supp#iing Shestatemmdase poprrtion me thsepoasultsinecarimg tardency
to cause a decrease in transferability. Therefore, the adhesive component

mordpreieh k- AR ahRaE SicartorRirRgredRistaRly 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
resin curing agent is less than 0.1 part by mass, the reaction rate
decreases, so that there 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
connecting material decreases, that the connection resistance increases,

and that the pot life of the circuit connecting material is shortened.
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[0087] From a similar viewpoint, when the adhesive component contains the
fluorine-containing polyimide resin, the content of the 15silicon-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
(md)a6iylatedmtireves ikt aghesive siiehgiiaf theightuifcohaefliingine-
material to particularly inorganic materials, such as metal. As phosphate type

(MEPHSIBL ORI F RERWHh &% Resfasablke At ie Lt 0R0H00 snshinasen.

Specifi h h late. incl
e o e B SRR AT
whighaRateRiesRBieAkiNadenef biside, REBY GenRellYnRhosehals: e

(meth)acrylate is obtained as a reaction product of phosphoric anhydride and

2-hgdhegyethys S (mEithacwiaght Rhosgeatadieaeatte)ghtytdi¢chepBuificaly
includes mono(2-methacryloyloxyethyl)acid phosphate and di(2-
mefFREAHYPB &IV H£IH BRYS Hétk@%ﬁ@l%f?ﬁé@eq%eﬁgéﬁ %I%?HQPBFMB%

mo : S o .
b B L e ot o oot e
accprdipgltashe filmpateofibsé. v exanpltheamvaiinsinerigde suchcealar
coupling agent, an adhesiveness improving agent and a leveling agent, may
be dppehbramIpradden tHOBAndwe oirisadeneyTihas thereenpattedity

2AngR RS S Ayggetes can be provided

[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
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.

[0078]

[Table 1]
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15[0091] As the coupling agent, ketimine-, vinyl group-, acryl group-, amino
group-, epoxy group- and isocyanate group-containing materials can be
preferably used from the viewpoint of an improvement in adhesiveness.
Specifically, silane coupling agents having acryl groups include (3
-methacryloxypropyl)trimethoxysilane, (3-
20acryloxypropyl)trimethoxysilane,(3-
hacryloxypropyl)dimethoxymethylsilaneand(3-

me
acr
hav

Np
havi

ingamino
ammd%ﬂf@ﬂ i
ami}‘uopﬁgﬁ Imef
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rq
n

aﬁ%w%wmggwy
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silicon atoms, based on the total amount of the adhesive component.
25[0e9ReTHEEd Hdsi B offipiRerContulRS | SEEASE iranepsivadt i not

%rljg{tgathe range of more than 0 and 100% or less by

con

SR

[0080] Further, from the viewpoint of improving the heat resistance of

the circuit connecting material, the fluorine-containing organic

compound preferably has an aromatic group and/or an alicyclic group.

The aromatic group includes, for example, a phenyl group and a

phenylene

group.

cyclohexyl group and a cyclohexylene group.

[0081] Also, the fluorine-containing organic compound is preferably

soluble in an organic solvent. In a circuit connecting material in which

the fluorine-containing organic compound is only dispersed in an

31
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mass, from the viewpoint of achieving 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 electrodes which are opposed to each other during connection.
However, the circuit connecting material preferably contains conductive
particles because more stable connection between the circuit electrodes is
obtained. [0095] The conductive particles included as required in the present

10 invention are not particularly limited as long as they are those having
condUEAVIS BoAYERh dRYS KIBBTAEANCHME QARSI TABT Btk dlRtRESparkit dais

include, f le, particles of metals such Ag. Ni. Cu and sgld
and BN A R e g Bk amerieb e
Is cayeried it RROMAREAL WaeHA eI Easly 2R QiGERQs! IAYEE

has conductivity. In this case, from the viewpoint of obtaining more excellent
pot lifdhdserontesmarsd |dyanysectbndibly ofnthesebasnbd ramouito cpomEire
precious metal such.as Au, Ag, and/or a platinum group metal, rather than a
trandFTHAE{B) e R TIEHAREES an@ e %%@F@a%w&i@& Qe

one i thes | I is
st R B o0
furthespeexeongitee setfaceaf eapidvtielenal ahegraredafplisingcldrisiiare,
metal as the main component, or the surface of a layer covering the core and

25compHithgabelasrforimebs eompaesidiarcopdieradiesive gamponent
comﬁﬁin precious metal as the main component, Also, the conductiv
par IS R o SHERL nP R0t TPRICR R ah eSS Mo -
non-pREALive GRasS,BEIARIC errelastieoniigifike. matheMaiRcRpaNSHL
with the surface of this core covered with a layer Comprising the above metal
or carimsiastbesnaait camgforehitit {60NE] Vitoait theenbesctiéaey tintenis
one obhtained by covering a core, which is an insulating particle, with a

condieBDE 1 AY b PESHAGCHL A ciRCans thaliAtingparatr ypratssaplytbee

g‘r’er?gﬁg 'ﬁﬁ&@oﬁﬂﬁiﬁ?& © gdgi%qr@@&%%%g%ﬂlﬁs%ﬁﬁ%o%lat%%r ialr%g?c

y Oné comprising & precious he main component.

the coIgtive PFCIesPreferably, 10% or more by mass of the fluorine-
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, tetrahydroﬁiran, toluene,
and ethyl acetate. One of these organic solvents can be used alone, or
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

connecting material in which the adhesive component is not easily

localized can be fabricated. Therefore, the obtained circuit connecting
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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 increases 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
conchadtiiel phaticleitheneepbtdiiesd hesiweniegsa ot etmhiderishaiitingolatieg
particle with a conductive layer or conductive 20 layers, the thickness of the
contiietlnsyaSSpreferably 100 A (10 nm) or more to obtain further better
congiyaifty.AlRe. Whan e A0HEHvE RariS!s s 0nc. pttainad B futhep
covering the surface of a particle, as a core, comprismg a transition métal as

the splR GRMEORRBLhAT the stiface)of BiAYAT teMeiRg Hhessord andilicon-
comprising a transition 25metal as the main component, with a layer

coneptisiie] agpreitie G tanatctmasnifinsdiraponnt sthbabickmas hsf dogal
b | iSi i tal the .mai t, which i

the BRI G0 g ARt SOBRCRS0 A (A0t GP RTSRE LR RS FrAPRELD

less,{fan, 3004 i e QuteImast IqrREdS BaRIMBERKER -gﬁéﬁ festltHE S bove-

exposéd transition metal comes into contact with the adhesive component,
anddeserissticlsnnaremasilyigg nepated byrifisoaxidiativ nsgdbetiore deningdy
the transjtion metal, so that there is a tendency that the pot life decreases

eashy S8 eHe BB Handhy theclksekifesalofife AbRVe-eotdiad e lupsine-

incr ir effect.is saturated, so that the kness is preferably, 1 pm or
Iesss hegrggt?%lciirc%lﬁ%{ﬁ?g) r?%le%tingqr%lateor{lg %o&%&s%the%:%n& ﬁy ctve 10
partigiehhent UDRNIEREINEoPIRP Piieamf thvcaeidAURtIME SRt S iF106tine-
particularly limited, but it is preferably 0.1 to 30 parts by volume, based on
100cpatsBng oRiganyt tikeaphuside aainponaligemdontrmingfaratip@indo

endH e a8 LB R LA ORI cfle e
morg. i ihiprs ioralumentagim i GtiaRdene Bk AC ARV oGl

and the like ocCurs easily The compounding proportion (parts by volume) of
the siomuctite parliciekjasaterlicined daaad on chepotunde of each
component at 23C before the circujt connecting material is cured. The .

vollRiSél Sl rotheciissiTerRpRENTBR G BRAIRKIIBY ASnABth S8 VG HICH ANt
> CORErad ' e UmALRING el I aﬁgﬁgglcy%%ﬁg%}gsnie

component Is put into a container such as a gra ntaming a

suitablamainantiyaiticalcehahiaidbeikepdhatvietsrtfersbrpnanefit walich

without dissolving or swelling the component, and calculation is 25performed
frona tRBipmereagizacharanie. inlgog tht cthsuinbomaeteisg heskeapréne-

divided inta two or more layers, a ayﬁira containing a.radical polymerization
it 4R BEROHES FORPR e i o e SBIRASG BE R R
pPariglsthiNREQHEEN e NéilicBAk! RriscAR@IN®Sm 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
which radically polymerizable fluorine-containing organic compounds,

fluorine-containing polyimide resins, and fluorine-containing epoxy
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[0100] The circuit connecting material according to the present 5 invention
may contain rubber. Thus, the relaxation of stress and improvement in
adhesiveness are possible. Further, a stabilizer can be added to this circuit
connecting material for the control of the curing speed and to provide storage
stability. Further, a filler, a softener, an accelerator, an antioxidant, a colorant,
a flame retardant, a thixotropic 10 agent, a phenolic resin, a melamine resin,
isocyanates and the like may be compounded in the circuit connecting
matexals [atd 1§ Shveicircyit modnet ngithaselied peefe bl cptaifissAl fillehe
because improvements in connectign reliability and the like are obtained. As

the SINKIORricSRHAVREy AOSTRAIGHSrIPERIES, HHATRENC A HHRRN A K iRer
CSHUIR Maniaage parabamee Rl &%B%%‘C%‘{Sﬁ”ya g 'aeg@r%%%gbl%;y

use e compounding proportion of the tiller'is pretera 0 60 pa

volgnmhasrit oant0d Rattoby Nallra s feprashasly® CamPanens. dbiheal

compounding proportion of the filler is more than 60 parts by volume, there is

a teftdandy tHateheontrasritont ehetretidilnypnhbidydmentissatiuedted. If the
co i roportion of the filler is less than 5 parts by vaolume, there is a
o LR, it e e EET B BB IO e b
Fonﬁﬂ@%%gﬁﬁ%ﬁ' of {Qﬁr[%r%ﬁ?ﬁ%‘f?ﬁfﬁﬂéfﬂ%é@ &h‘%ﬂé’lﬂfé{lt%&ﬁﬂ&%‘f‘e’
it can be uséd in a pasty state. When 25the circuit connecting material is
solithet adtlissavy teorpponiciie, theaylbesivenessirte thpasieuRingenssdverit, in

addjtion to being turned into a paste by heating. The solvent that can be
usetMBIRYESakiel ity tARkIBESA s o HeF A P RRIEH B oTLHRHER R IR GFRABSR GTY CF

conpgting materigland exibis RUficient gy The soleni gl canpe

used 1S preferably one having a boiling poin at ordihary 5

pressiterandiing/udeshdpsfoxample. AaRabayecaamssiRan ataaipseaiBEy If
the boiling point is less than 50C, the solvent volatilizes easily at room
tempettaine narsdlieneciensaishnz aoynpritibde workability, when a film

15RO 1 AT o SURe Y Bt VS i hePE S e GO B
SUMfiGIB DL AL NERIVA SHERILL AN AP HBRAANIR 2eNRSIoR: QBREANER iBe
used alone, or two or more solvents are dsed in combination. [0103] Also, the
circgiliconrgettatningtedaimiithd piehenfiimanticomaiming 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
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

represented by the following general formula (2):

[chemical formula 2]
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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 excellentghapdling propertigg andys further convenient. [0104] As the
supporting supstrate used, shelet-like ¢r film-like ones are preferred. Also, the
suppc(rtio ydimionefoaying a shdpe in 25which two or more
layers are3aminated. The supporting gypstrate includes polyethylene
terephthalate (PET) films, oriented polypropylene (OPP) films, polyethylene

(PEnfimscand RelyHRudes filinmtAsepng them, PET films are preferred from the
viewpoint of an improvement in dimensional precision, and cost reduction.

[0108) &he Goosraldes griveplateuityonn oty acaydatal dan eldeibed Sassed
as a circuit connegcting material for different types of adherends having
diftSFaR AP e Son BERRIGHE. %éé’uﬂe%%/, boveYdEayidy!
circyi ing maggri a ic Vj
Tl e S b SR e G D A
LOGhtang2-anetlinerikeyioaddiiiamcia to cirglibselvtecting maderials di(2-
represented by anisotropic conductive adhesives, silver pastes, silver films,
andisEakey odlosyevdincerisspbdtne (b Strdeseels usElgiane,ion

sch n%aggr%roses-%?ﬁgonglrview E}O\év(i)r%?ne%rﬁ”lbodiment of a circuit member
connecton Sridture ggcoredl%sge o the B%sent invention. A circuit member

Cogﬂ}i‘}giﬂnﬁiﬂéfi’t%&ﬁ $hewn Hbfdﬁ%'&ilaﬁfw&ri%ﬂl@fshﬁ'téﬁéwebgo
and a second circuit member 30 opposed to each other, and a circuit
conmddtihdopidnei ad HaB ivererentiog ¢he sederdiogitie dhsepwepeysehe! first. cirEioit
member 20 and the second,gircuit member 30. 20[0107] The first circuit

BRI AR AFPSPBifo s BISRS 21 COHR IR B5Eh AR ARASLspess

i SRR S i L s g R
elecidbders/S2:tonpeskan a Maey surthee Bancof dibsteandcimdt sundtiage

31. An insulating layer (not -
properties can be provided.

[0091] As the coupling agent, ketimine-, vinyl group-, acryl group-,
amino group-, €poxy group- and isocyanate group-containing materials
can be preferably used from the viewpoint of an improvement in

adhesiveness. Specifically, silane coupling agents having acryl groups

include (3-methacryloxypropyl)trimethoxysilane, (3-
acryloxypropyltrimethoxysilane, (3-
methacryloxypropyl)dimethoxymethylsilane and (3-
acryloxypropyl)dimethoxymethylsilane. Silane coupling agents
having amino groups include N-B(aminoethyl)y-
aminopropyltrimethoxysilane, N-B(aminoethyl)y-
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25shown) 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 circuit
substrate 31. In other words, the insulating layer is formed between at least
one of the first circuit member 20 and the second circuit member 30, and the
circuit connecting portion 10. [0108] The first and second circuit substrates 21
and 31 include 5 substrates made of inorganic substances such as
semiconductor, glass and ceramic, organic substances such as polyimide

subsindteprepyiseeddin diGhsy fRGs, apd GRGEraYaNhanatsiane, N-

polyethylene terephthalate, polyethersulfone, epoxy resins and acrylic resins,

and¥syositaRDY b hele MoilpiacabdhmddsanSirganicoupling
the ST QLR SO AT TG i S0 it
subgiratesd aiuRSHsTRie MRS Shaupatanal IR sl e

one resin selected from the group consisting of polyethylene terephthalate,

polyasitteraslifooetoapoxyietisiis eyl liketdresiasd poiyitmdeisesins hricegiass.
[0109I[] Also,,when the insulating Iag%er is formed, the insulating layer is

orefblaBly AilaYer CSHBHEMR G 2885t BAYIRSIrEoORY e GIRBRF thilghelp 7-

ca B o e S A B

circy Bi® “inetivedicanseeiNgHeortion 1045, MAMRYX d,
com{{;gafjé%mvgﬁth t#c)}s?l}'g whicr?‘trﬁi abo??i}ayer is not fc}:)r%gé. [éallg?pr@r@w

surfasshyl dreidastisienst and fkétlgheuit electrodes 22 and the second circuit
ele is preferably made of a materjal 25comprising at.least. on
T oD AR B ST B A L1 AR DR by B s
andondigmgip s, TS, BdSePeeSIe ity tl!i'z?'iﬁﬁgéjﬁ? fhe tasisiA g Rer
value between the opposed circuit electrodes 22 and 33 while maintaining
the tusupationdbetweba thiectircuib riectioge si2feoiaR2 A€ighborimgmmitiding
same circujt member 20 oy, 30. 5[01111 Specific examples of the first and
secBERPEION picthecruphng agent 1s less than 0.1 part by mass, there 1s a

tendency that no substantial effect of addition is obtained. Also, if the
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
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.

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

connecting material in the range of more than 0 and 100% or less by

36



10

15

20

25

and 30 include glass substrates or plastic substrates on which circuit
electrodes are formed of ITO and the like, used in liquid crystal displays, as
well as printed wiring boards, ceramic wiring boards, flexible wiring boards,
semiconductor silicon chips and the like. These 10can 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

insutedisy l&yen 1thansiconshintivefpartidesimpdispersdgein thef inkelasirgdayer
11. The 15 conductive particles 7 in the circuit connecting portion 10 are
locdiE¢FRBEBNly between the opposed first circuit electrodes 22 and second

ircud trodes.32,but also bet th jor. surf 21 d.31a. In th
o A RS G AT CEGRIBk s RIEs bl g
contagteiity Bt ohdnedist padisReONe fHEUIRISR98GE &P 8?, B diect
Thus, the first and second circuit electrodes 22 and 32 are electrically

conneutect vifi e donduelivet paiticlebichherefpesdtieceaceciber during
resistance between the first circuit electrodes 22 and the second circuit

eleGHESHIs sURRTERYR retiifceBil WA retBRECHENE RN BuRiEaRlne
fret iy _ ) o
funcaaf A RHORC R AN T aadlE SRR i een

confiectrguipsienbierrsodiigedtain the conductive particles 7, the first
circuit electrodes 22 and the second circuit electrodes 32 are electrically

conHé¥ed Brelirandartizet patriiekesh iotleddd 1asireneisicin dbenpeesant

tion 10.i d of th d Sprod f th ircyit ti
LR BB RIS A IEhBR SR B RGBT ERHRE

Portigidacia e firsk cireyitoBemPel &g BSHRea CirepimeslgERPdS
sufficiently high. [0114] (Connection Method for Circuit Member Connection
Strysawtie)dsignctudas foprocaapldiapaatitisovfimgetale suubossnient dfgg Ni,
10method for connecting circuit members according to the present invention

by d-3tRBrhaRIIEFoS8L£AEBARI vivsqo the condrs ersuRrnedadmsbeene

aboy e Rl %ta feHYs covered with one layer or two or more layers

and the outermost layer has conductivity, In this case, from the
viewpoint of obtaining more excellent pot life, the outermost layer
preferably comprises as the main component a precious metal such as
Au, Ag, and/or a platinum group metal, rather than a transition metal
such as Ni and Cu, and more preferably comprises at least one or more
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
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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member 20 and a film-like circuit connecting material 40 are prepared. The
film-like circuit connecting material 40 comprises an adhesive 15component 5
containing a fluorine-containing organic compound, 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 20hand, a circuit
connecting material comprising the conductive particles 7 is also called an
ACPRqihistitvopjrCuhd uniye Basiel [Oubp}Flethiskaessrof dne itisolating

connecting material, 40 is preferably, 5 to 50 }Am. If the thickness of the circuit
co nﬂ%‘lt%ﬁr]:ﬁ HRZRESIAS @%&Q‘Eﬁ?&ﬁ%’ Ri&laRerS TR thaf &E’@ n]:ﬁ?%it

oI RRH R US e o,

conpseiingnipalsiial 4@ isbmaseriban SOcimothesalis atendenapdhahensuring

conduction between the first and second circuit electrodes 22 and 32 is

diffit Qi 0 1981audke sondnatinenartgieds miscabipineddincavsspiae 6016n a
which is an insulating particle, with a conductive layer or conductive
layers, the insulating particle is preferably one comprising plastic as the
main component, and the outermost layer is preferably one comprising a
precious metal as the main component. Thus, the conductive particles
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 increases during
the connection of the circuits and the like. Therefore, the connection
reliability of the circuit connecting material can be further improved.
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
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

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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5 surface of the first circuit member 20 on which the circuit electrodes 22 are
formed. Then, the film-like circuit connecting material 40 is pressurized in the
directions of arrows A and B in Figure 2 (a) to temporarily connect the
film-like circuit connecting material 40 to 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
conpEstingsaestlads this Mol wostaemeni.cofaeh iStaeneatmast layer, is

il e e SRy R AT
secandguiBA30kager AScRAYBINERUresd %Ea@tf—ﬁfé)@gg%emmpﬂi

30 is placed on the Tilm-like cifcuit connecting material 40, with the second
20 airetst etentodes 8arfacing ittethieshdiresivaremipem2atsisied Wemthieals
film-like circuit connecting material 40 is adhesively provided on a suppaorting

sub3tFaf@ Bt SHSIHEAIRY SEEoPblendan-REHBEIBOGY Pabidlth WHaTiiike
S R e 10 B o AR N S R B RERIY OTon

Then, le"the Circult connecting 25materia S heate ole’is

pregpyri#RErinARE, dir ekl QR RhASENS Mt 3l RelBdTigHEe ve(PlyAiSAcSses,
film-like circuit connecting material 40 comprises the circuit connecting

matéhéat offitet jsresemaiedestitmttberhidumsifii jrdéérablyvidech am thes.
supporti strate, it has,sufficiently excellent transferability, with the .

cho BT A i TE0ah R CEA PR CaBa 2 PRA G R eGP ve
5a [ GLAH : ' re is,for
Mo L G e U S
minpteticlkebe loondifiobstdta eprtpiisltel). taleG@ pacs brdinglterdicbased

application, circuit connecting material and circuit members used, and
posfBurlfl 1HRaye pelnvecaladheqanbesimer exampRrethe MedtingPTe

tempergature when, the circuit connecting material contains.a radical

b b U TR R G R
initi%@rﬁﬂﬁ;ﬁ@[@]‘ﬁ% CE aéi“@éﬁd@ﬁé‘?’ g '_ 'Scﬂﬁ%@lﬁ’cﬁ}”@%&%ﬁly
polymerization initiator, and the polymerization of the radically
15pohyaiacdabli dbnspvalng issinitaedhfod 29] Byrtheblyemthgd, thkecfitmidile

circuit connectjng material 40, the film-like circyit copnecting materjal 40 is
o B e g e e

e L TR TN TR S 18 e e

the firgeiteonnedtiigabiomhtOvolume of each component at 23°C before
the circuit connecting material is cured. The volume of each
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
performed from the increased volume. Also, when the circuit

connecting material is divided into two or more layers, a layer
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[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 25connection conditions
are appropriately selected according to the application, circuit connecting
material and circuit members used. [0124] According to this embodiment, it is
possible to bring the conductive particles 7 into contact with both of the
opposed first and second circuit electrodes 22 and 32 in the obtained circuit

mengbetAanestienistl cs et itiainthaiGarne somrepisiaNsesRE BRI

the 5 first and second circuit electrodes 22 and 32 can be sufficiently
redukgeht Thelcirdaiy wonpe@ingoetodudifeccpanpokisd ah thapurechprot it
of the ali ve circuif connecting material, so that the adhesion of the circuit
conmSUHE ForA A% o the first and second circuit members 20 or 30 is

suffi 5] di h
inve tio@mggegbécg%\g scr-% g{%r e{é Bﬁﬂprgelé%éar@#l{ entlon IS né% Ieseﬁléd
to thesenExamples [edﬁtalﬁ heybbesent Tiventidie wid beasioecii¢aliy-elgscried

below based on examples, but the present invention is not limited to these.
15[0HRPIFBAEA B @mﬁm@ﬁeﬁé@&q FurthgarosialekEdaanda

thlckn of 0 m.was prOV| on the surf pol article
o S B e g B e e g
SUff%gké?f Hﬂé &6’&1&'@‘%%& %té’é‘ﬂ'ﬁy‘?t'%ﬁ%@ic'ﬁsﬂ]%ﬂ”@ SOHRYRIA9%
particle diameter 200f 10 um were obtained. [0128] (Preparatlon of Polyester

UretherecRatsin)an aftobyedtert palgolevastolatdinet et sascticthiobtropic
terephthalic a%d as.dicarboxylic acid,and propylene glycol as dé;&Thls

poly88ESH pRIOFARICAESEVEdRIATBIRG EHH KERGHETWRSIANG Bistdikcamay
SO'”B@%&%&&B@?{H%H&Q HHﬁE é’&ﬂi@dﬁ t&gtg[_?élpless steel autoclave with

a heafer comprising a stirrer, a't ermomet a condenser and a vacuum
[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
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 component. If the compounding proportion of
the filler is more than 60 parts by volume, there is a tendency that the
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
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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generating apparatus, and a nitrogen gas introduction pipe. Then, a
predetermined amount of 4,4'-diphenylmethane diisocyanate as isocyanate
was put into the above autoclave, and 0.02 part by mass of dibutyltin laurate
as a catalyst, based on 100 parts by mass of polyester 5 polyol, was put into
the autoclave. 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 30 minutes for chain extension, and then, the solution was neutralized
with triethylamine, [0129] When the above solution after reaction was

dropptig iRto Perbingo wals, 55%"%5/@%%%&@%%9&%@@ d?%ﬁiﬂéﬂﬁ
walgr 08 ARGHESIETUIRLIE ESARPIRCRIAES. Then e aesilied

polyester uretharte resin was dried by a vacuum dryer.

molgedlakweabt afthaanlvesigrilicthanadesiiwas mMaastirdiy @GRE is
analysis, it was 27000. In preparing the above polyester 15urethane resin,

the perdepaliydingemindan mgtia dbediaghtpalic of 50 to 150°C at ordinary

acid/propylene E[‘ycol/4, ‘-diphenylmethgnedijsocyanatewas 1,0/1.3/0.25,
0L BT PR S thpake

on haH¥ A 40BparBPFrfisssrtied organic

pol ct | I i 0 r C I f ,
152 TRNEEy et o NG ele .5 PATE by MAe o
dilagueiley as rooatalkystprmnaldr, pad bycreassackhddreguihentoaookadihiyl,
ether as a polymerization inhibitor were stirred and mixed while being heated

to sebe el xdsserhed nhedawr IsSofHuisaediisseysinte wAlsaroipes
and the 25temperature was incr. d to 8Q0C.while the mixjure was further
R EAS O L P et 5 LN o S A S et
the dﬁé%@?e@%%ﬁ&&?ﬁﬁ%taéﬁfﬁﬁ?éﬂﬁéﬂﬁés@@g%ﬁ% ffv‘_is”iﬁ)i%ﬁfh%%ﬂ"e
was decreased to obtain urethane acrylate. [0131] (Synthesis Example 1) A

100d e asiyaraile sk sovintsingedetmStardvesiox 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
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
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
which two or more layers are laminated. The supporting substrate

includes polyethylene terephthalate (PET) films, oriented polypropylene
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5 condenser, a thermometer and a stirrer was prepared. 15 0 mmol of
polyoxypropylenediamine and 105.0 mmol of 2,2-bis[4-(4-
aminophenoxy)phenyllhexafluoropropane as diamine compounds and 287 g
of N-methyl-2-pyrrolidone (NMP) as an aprotic 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

4,408 ddroprquytiydendbbisp )i dias hyaldideoha tetdac éilmoxy licA mong
dianhydri%e were added, the temperature was increased to,50C, and the,
cortBHHs RErb GIMaA S BREFErRAdTRRINRoV ENGQIT AbANHPEAvEment in

te %9#58&??8&%%%%8%%%@ lt%l{@g%nto allow reflux to occur for 3

hours. After it was confi that a theoretical amount of water accumulated

in M6t Materibgveckiveribad iatwo eutiiovuoiyvaiRnayRs Seen dlvalehe
and toluene in the water metering receiver were removed, and the

tenipishtas candECéreaBagcionEsoB Ry o el diestne ames e radltismds
solytion to obtain an P sqlution of a polyimide resin. [0132] The abov
RGO DS ol AT Yo ST PARS bt A Wrdthihol, SAEHHE PIBe phiste
Wag FBGRVEESEr RN BIRuRd %ﬁﬂ’é&%ﬂ% oiain A UgANeIEBNBNINGed as

polyimide resin 1 containing no silicon-"25containing compound. The weight
avesageomodecttar wikghieof titheitainechpiayiatidergsissdnteals 15:2000SP0%
by mass of the above pol%(imide resin 1 was dissolved in MEK. [0133]. .

(SyRiESRIE s afmple widerTit saaigidpl siditdr fspRaredshshiksisie Ay

wa 3 e t jami ds e ed t .8
R R U AP ORI Bl
2, 2skiesaniineppanexysihentiiisxatdoteptirane, that the
tetracarboxylic dianhydride was changed to 135.4 mmol of 4,4'-

hex@riulrbptapstitidviembenthanaertinmdideluradt the amount of NMP added

hanged to 275 g, and that the. t of tol dded was .10
changed (61995, o BbtAin S HIEAHG CORAIF DOt oS 21 ome

silicarissuiaahinging BuerinensoniginingRRIMMIeHasiR WASRAYE Ry Mess.

and the weight average molecular weight of the obtained fluorine-containing

polyimidatresireltivas 58000 c4dmbnbassoiitbeiahosteypdlyiznldehmsin i

was dissolved in MEK. 15[0134] (Synthesis Example 3) A
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.
[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

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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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)phenyllhexafluoropropane, that the tetracarboxylic 20
dianhydride was changed to 156.8 mrnol of 4,4'-
hexafluoropropylidenebisphthalic dianhydride, that the amount of NMP added
was changed to 306 g, and that the amount of toluene added was changed to
20 getatokdistratiuddine-borutinngvpodgintie iasid&tin'gwéagiﬁcds dontesd in
the_fluorine-congaining polyimide rjgsm 3 was 251.6% by mass, and the

weiBFRR Rt cdfe fisfe CG Weifit BFth& BBinmemAsTne canthifiegsecond

s e e otk AL (RS L o I crton s to

thaf Of ®inThesiSimtanile tavaadesiesmedsexsentébabihesdi@nine include
compounds were changed to 7.8 mmol of 5

bisakhrbpiepyitedenttiitionis b stagces4sudhnms ssiniconductor, glass
polyo p lenediamine, tha};‘h tetracarboxylic dian dl’ld was han ed

to 1354 bcf’42 %?Bbcylltf B?Fthasffﬁc ar?ﬁydpa etheg‘é 8'& Sof
NMR g&%@%fhmfsd PETS gnand B ﬂp%gr@%a&ﬁtéol snrardese

was changed to 175 g, to obtain a non-fluorine-containing 10poly|m|de resin

4. Ttheephidmbateyn eoityitlihes nkdorfty oeip@xyontainin gupd idoridecresiing wasd
1.0% by mass, and the weight average molecular weight of the obtained

norR AT oREaSHE O Imite e sifeTRARI 0 s 0 S PRESh o oRAEATRIE

R e NE R ey el

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

silver, tin, platinum group metals and indium-tin oxide. Thus, it is
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possible to further reduce the resistance value between the opposed
circuit electrodes 22 and 33 while maintaining the insulation between
the circuit electrodes 22 or 32 neighboring on the same circuit member
20 or 30.

[0111] Specific examples of the first and second circuit membérs 20
and 30 include glass substrates or plastic substrates on which circuit
electrodes are formed of ITO and the like, used in liquid crystal
displays, as well as printed wiring boards, ceramic wiring boards,
flexible wiring boards, semiconductor silicon chips and the like. These
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
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
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 electrodes 32 is sufficiently reduced. Therefore, the
current flow between the first and second circuit electrodes 22 and 32
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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2,2-bis[4-(4-amino . phenoxy)phenyl] hexatluoropropane 2,2-bis[4-(4-amino
phenoxy)phonyl] hexafluoropronane 2,2-bis[4-(4-amino phenoxy)phenyl]
hexafluoropropane Polyoxypropylene diamine Tetracarboxylic dianhydride
4,4'-hexafluoro propylidene bisphthalic dianhydride 4,4'-hexafluoro
propylidene bisphthalic dianhydride 4,4'-hexafluoro propylidene bisplithalie
dianhydride 4,4'-propylidene bisphthalic dianhydride Silicon content

conductive particles 7, the first circuit electrodes 22 and the second
circuit electrodes 32 are clectrically connected by direct contact with
each other.
[0113] The circuit connecting portion 10 is composed of the cured
product of the above circuit connecting material as described below, so
that the adhesion of the circuit connecting portion 10 to the first circuit
member 20 and the second circuit member 30 is sufficiently high.
[0114] (Connection Method for Circuit Member Connection Structure)
Figure 2 is a process diagram showing one embodiment of a
method for connecting circuit members according to 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
component 5 containing a fluorine-containing organic Compound, and
the conductive particles 7.
[0116] A circuit connecting material not comprising the conductive
parficles 7 can. also be used. In this case, the circuit connecting
material is also called an NCP (Non-Conductive Paste). On the other
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
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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(% by mass) 0 0.8 1.6 1.0 Weight average molecular weight 112000 56000
74000 98000 Solubility in MEK soluble soluble soluble

material 40 is more than 50 pum, there is a tendency that ensuring
conduction between the first and second circuit electrodes 22 and 32 is
difficult.

[0118] Next, the film-like circuit connecting material 40 is placed on a
surface of the first circuit member 20 on which the circuit electrodes 22
are formed. Then, the film-like circuit connecting material 40 is
pressurized in the directions of arrows A and B in Figure 2 (a) to
temporarily connect the film-like circuit connecting material 40 to the
first circuit member 20 (Figure 2 (b)).

[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.
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
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 is
placed on the film-like circuit connecting material 40 after the
supporting substrate is peeled off. Then, while the circuit connecting
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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insoluble [0137] (Example 1) 25 parts by mass of an MEK solution of the

fluorine-containing polyimide resin 1 (containing 10 parts by mass of the
fluorine-containing polyimide resin 1), 40 parts by mass of the above
polyester 5 urethane resin, 49 parts by mass of the above urethane acrylate,
1 part by mass of di(2-methacryloyloxyethypacid phosphate as phosphate
type acrylate and 5 parts by mass of t-hexyl peroxy2-ethylhexanonate were
compounded. 3 parts by volume of the above-described conductive particles,

basedteridl08(pasmpyiveduthe ofiheiadbasitiogmpaneiil 1T chepisingithe
fluorine- contalnlgg polylmlde resin 1, the polyester urethane resin, the

uretREFRISE Frdhah & HbEpHdte %@a@mh@ %ahﬁéumvng substrate,
peroxy -ethylhexangnate, we poy nd dIS in the obtained
c%t }% %Qﬁmen xcef]ee an ?gl’l% lHﬁ’en a E fiim” %%g a*

solution 0 0] aln a circui connec ng m

thickpeseRRHM &g hauing opgriaee, trealgd nia WasrRaadyvithithe
obtained circuit connecting material, using a coating apparatus, to obtaln a
coatigsivienkiesxto the @ﬂmm‘gmnmbas dried with hot air at 70C for 10

min n a film-like circuit connecting material having a thickness of
' ﬁﬁfﬂhf gsni?@ﬁﬂé&;b%m#ﬁ%&fﬁé%nf@ékéema ﬁ1ln%008\?/1l'%ﬁfll Aidhe
t 0: 0
EZ‘;eéﬁ I G o e este oo (o g oS

A figoriie eircuiireonppriingatedyeriel svasiobiaioedins lmExHen;ﬂpplmmpt
that the fluorine-containing polylrnlde resin 2 was 25used instead of the_

fludHFitorRammal iR MARIE}can rinmetconmhepiopedionns: anst-curing
S|I|con C ntalnlp pound in this circuit conn ctl Wa rial was 0.08% b
el PR BT Dok AL Hased or RS B AR AU BRSPS
comapaeite (B33 (Campaiaive At dthins PR RSAGARSle

above polyester urethane resin, 49 parts by mass of the above urethane
acrymmpdrtibwmmmmmiﬂhosphdieawemﬂamm mistatsrby
mass of t-hexyl peroxy2- ethylhexanonat re compoun d. The
CorR R Rl oo AR o Bimdbd 519 SR e Hordpocrise
Ob;B i 10 W eennggiiag,malerpl-gioe CHyaRaLtices tﬂéh‘%z&iifi%ﬂge

material were 3% by mass, based on the total amount

circpitl goreriecfilg coateoand treimiAaREdT film having a thickness of 80 rtm and
havm? one surface treated was coated with the gbtained circuit connecting

Qhﬁagthecaaaﬁg&ﬁﬁéﬂ@ﬁuﬁ Ry bkeafIs b sng erngesaatprat dfling
f”m %ﬂj 9 \é\” et {taéBﬁh?gt?n rrriLﬁerHaﬂuﬁ%S 1'éocured, 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
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
connection conditions are appropriately selected according to the

application, circuit connecting material and circuit members used.
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15obtain a film-like circuit connecting material having a thickness of 20 ktm.

[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) 2f0lishovetoniing-contdiningpblyditideitesin & wasssiied instaathef the
fluorine-containing polyimide resin 1 to attempt to fabricate a circuit

confeBfHgtaBAEIChR theerranbishcsidhbming harimrroredifsivaghot
dissolved in MEK, sq that a cirguit co ting material.coyld not he

fabr gg el}]c.l fﬁlé:%%n i?ﬁtﬁ? Sts)régn I1@:5‘?5#?(1:0 -%o%[fgﬂhl é c%mggu%emtfﬁ{s
CircyibsenRAing-maeeal Was haOMdXonfeaaenHRISmeE SHIGQRaomS,
based on the total amount of the adhesive component. [0142] <Fabrication of
Circliisvirdbec@uheiectivreBetrodee 32 and R2lagertftesidfecstityratdic@dPC
substrate 1), in which 500 copper circuit wires with a line width of 50 gm, a
pitc be f@@%%gﬂﬂ&m%%s@flﬁscsmméﬁéﬁ w@fﬁaﬂ@ﬁm
A ( r JStri t klpilex', thi - 45
o b ot
(FPCosustiate phrtivnvhiThd e doppendrassbndresrxiih mdndberid 005580
pm, a pitch of 100 pm and a thickness of 8 pm were directly formed on 15 a
polﬁﬁﬁdg‘ﬂﬁpﬂﬁ(rhﬁhﬂfactured by Ube Industries, Ltd., trade name: "Upilex",

chr g G B R R R DR S DR e

thicméﬁ@é@%ﬁﬁéyﬁfﬁﬂgfﬁ%fﬁr{ﬁ@%ﬂ'MWEHH&@CQ@@&Y Coming
Incorporated, trade name: "

1737"), was 20prepared. [0143] Then, the
film-¥ikemipbesit connecting material obtained as described above was located

sttt Eat s g e

lamigAtioa de EANAUARSsRh invention is not limited to these.
[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 patticle diameter
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.
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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25160C and 3 MPa, using a thermocompression bonding apparatus (heating
mode: constant heating type, manufactured by Toray Engineering Co., Ltd.).
Thus, a circuit member connection structure, in which the FPC substrate and
the glass substrate were electrically connected by the cured product of the
circuit connecting material over a width of 2 mm, was fabricated. 5[0144]
<Measurement of Peel Force> In the fabrication of the above circuit
member connection structure, the adhesive surface of the film-like circuit
connectin% material was previously bonded onto the glass substrate, then,

the FHSTATHEAERPAFR e 88thi2RIEP 2OT &2D. WASKIFSI0D diSndslieBe 210
rEbRS QL CaPGL A el EORALD ke ERC SagEie.

fil connecting material Wwas conn Se rate.

the imsrifadealSyee iatshe& Bl Mmiasaltie filtAdikeodireuait aapRestingf

material was measured by a 90 peeling method according to JIS-Z0237. As

the pibslydiicel meaisuring aplodyatubasts TondimdmUTIVbY (neel sppeotiyester

mm/min, 25C, manufactured by Toyo B g]v&vin was used. Also, thg obtained
S ﬁ?&’gﬁ

filrmPUE B A SRR GRS fas S SG 48 Haslet
at 4&%@&9@1@ ﬁgt s ﬁxfdrfl?éh’%m@ﬁrt&%*??tioﬁbﬁnﬂﬂ%‘é@%?a?{ﬁg%ﬂed

as in the above, and the peel force at the time of peeling m was
20raddsdredallte reavtisate sbownfor FabledutkxlAL] cHiieasweanent ahd
Adhesive Strength> The adhesive strength between the circuits in the

obtHhsae RdatiFiemBes dsiedie] swtbitethdemiagsured by the

90- li d ' JIS-720237 and | . H

o e A OR AR S A0 PG B EToECTFhHB, C Syl Sy
S0 RmRInheSol RaUiRUIRE BYtARNP BRIFLVIMsASLPSd: Thidesilig are
shown in Table 3. [0146] [Table 3]

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
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
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
temperature was increased to 80°C while the mixture was further

stirred, to allow reaction for urethane to proceed. Afier it was
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- FPC substrate 1 FPC substrate 2 initial stage after 5 days at 40C initial stage
after 5 days at 40C peel force (N/2.5mm) adhesive strength (N/em) peel
force (N/2.5mm)

confirmed that the reaction rate of the isocyanate groups was 99% or
more, the temperature was decreased to obtain urethane acrylate.
[0131] (Synthesis Example 1)

A 1000 ml. separable flask comprising a Dean-Stark reflux
condenser, a thermometer and a stirrer was prepared. 15.0 mmol of
polyoxypropylenediamine and 105.0 mmol of 2,2-bis[4-(4-
aminophenoxy)phenyl fhexafluoropropane as diamine compounds and
287 g of N-methyl-2-pyrrolidone (NMP) as an aprotic polar solvent
were added into the separable flask and stirred at room temperature for
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
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
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-
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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adhesive strength (N/cm) peel force (N/2.5mm) adhesive strength (N/cm)
peel force (N/2.5mm) adhesive strength (N/cm) Example 1 0.01

polyimide resin 1 was dissolved in MEK.
[0133] (Synthesis Example 2)

Operation similar to that of Synthesis Example 1 was performed
except that the diamine compounds were changed to 17.8 mmol of
bisaminopropyltetramethyldisiloxane and 124.7 mmol of 2,2-bis[4-(4-
aminophenoxy)phenyl |hexafluoropropane, that the tetracarboxylic
dianhydride = was changed to 1354 mmol of 44'-
hexafluoropropylidenebisphthalic dianhydride, that 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 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.

[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)phenyllhexafluoropropane, that the tetracarboxylic
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
1.6% by masé, and the weight average molecular weight of the obtained

fluorine-containing polyimide resin 3 was 74000. 40% by mass of the
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above polyimide resin 3 was dissolved in MEK.
[0135] (Synthesis Example 4)

Operation similar to that of Synthesis Example 1 was performed
except that the diamine compounds were changed to 7.8 mmol of
bisaminopropyltetramethyldisiloxane ~ and 1347 mmol  of
polyoxypropylenediamine, that the tetracarboxylic dianhydride was
changed to 135.4 mmol of 4,4'-propylidenebisphthalic dianhydride, that
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
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

are collectively shown in Table 2.

[Table 2]
Synthesis Synthesis Synthesis Synthesis
Example 1 Example 2 Example 3 Example 4
Polyoxypropylene Bisaminopropyl Bisaminopropyl Bisaminopropyl
L diamine tetramethyldisiloxane | tetramethyldisiloxane | tetramethyldisiloxane
Diamine
compounds A el A il A A
2,2-bis[4~(4-amino 2,2-big[4~(4-amino 2,2-bis[4-(4-amino Polyoxypropylene
. phenoxy)phenyl] phenoxy)phenyl] phenoxy)phenyl] diami
iamine
hexafluoropropane hexafluoropropane hexaflucropropane
4 4'-hexafluoro 4,4"-hexafluoro 4,4'-hexafluoro 4 A propvlidene
Tetracarboxylic propylidene propylidene propylidene ? big hlgalic
dianhydride bisphthalic bisphthalic bisphthalic diarlljh dride
dianhydride dianhydride dianhydride i
Silicon content
. 1. 1.0
(% by mass) 0 08 6
Weight average
molecular 112000 36000 74000 98000
weight
S;lﬁggy soluble soluble soluble insoluble
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0.01 10.1 0.01 11.2 0.01 6.2 0.01 5.8 Comparative Example 2 0.02 11.3 -
0.02 8.3 -

[0137] (Example 1)

25 parts by mass of an MEK solution of the fluorine-containing
polyimide resin 1 (containing 10 parts by mass of the fluorine-
containing polyimide resin 1), 40 parts by mass of the above polyester
urethane resin, 49 parts by mass of the above urethane acrylate, 1 part
by mass of di(2-methacryloyloxyethyl)acid phosphate as phosphate type
acrylate and 5 parts by mass of t-hexyl peroxy2-ethylhexanonate were
coinpoﬁnded. 3 parts by volume of the above-described conductive
particles, based on 100 parts by volume of the adhesive component
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
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
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
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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- Comparative Example 3 impossible to fabricate 5[0147] 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-m@oiicLiveshesfidmaradal obttined nfExacoplaiie bodgdite fesin
further fLad a silice%aeggtr ture in addition to a fluorine atom, so that it
exhiffitay HIGHEH HOE PE LY BPREANRE comparative examples. On 15
the c[qu] W@(ﬁﬁgﬁﬁﬁ@@necting material obtained in

Comparative Example 2 had a high silicon content, so that after it was left at
40C for 5 deffs piauchayortisvef tineatand thel isTefilmcbald notibe 42 elads

off. [0148] <Observation of Connection Appearance> 20The obtained circuit
Pisinetdba shovaidhanemadatngh-warpbratimsand the above

high-humidity test apparatus at 85C.and a relative humidity of 85%RH for.250
hour%li}%sg?ellﬁ%rrﬁyg it iﬁle)ll%?eggaanfeq%&s%ekgp&?%c% ||}r€'r%%)&¥ 1y ater
adhegigniaRd@dtarthevunichinReatRrce BHavasRRREVEIARINRJIagSe

substrate side by a 5 microscope. When peeling occurred between the
circuivoupmendied) padiodispershd interfhce obthpospalcddetybéain the circuits,
this was determined gs N%@%f%t)gg the insulation hetween the circuits .

decrERREFERAMARHIL Al S8 RATIAIES A COR CHRHECERRPRERRAl
was hopsed i auaguin ?ﬁ&é@%@gde&aufe%gag ﬁlﬂ@ﬁﬁté@?%@ &Qc%ié

circuit member connection structure was fabricated as in the ove, and t

apperianegingssireialy obiened PEE fdsultsigiegsholitkndablef 8(0140]
[Tabelglg ] 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
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
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)

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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FPC substrate | FPC substrate 2 initial stage after 5 days at 40C initial stage
after 5 days at 40C immediately after adhesion after humidity resistance test

circuit connecting material, but the non-fluorine-containing polyimide
resin 4 was not dissolved in MEK, so that a circuit connecting material
could not be fabricated. The content proportion of the silicon-
containing compound in this circuit connecting material was 0.10% by
mass, in terms of silicon atoms, based on the total amount of the
adhesive component.
[0142]) <Fabrication of Circuit Member Connection Structure>

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 um and a
thickness of 18 um were formed on a polyimide film A (manufactured
by Ube Industries, Ltd., trade name: "Upilex", thickness: 75 pum) 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
pum, a pitch of 100 um and a thickness of 8 um were directly formed on
a polyimide film B (manufactured by Ube Industries, Ltd., trade name:
"Upilex", thickness: 25 pum), was prepared. Further, a glass substrate,
in which 500 chromium circuit wires with a line width of 50 um, a pitch
of 100 um, and a thickness of 0.4 um were directly formed on glass
(manufactured by Corning Incorporated, trade name: "#1737"), was
prepared.
[0143] Then, the film-like circuit connecting material obtained as
described above was located between each 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

160°C and 3 MPa, using a thermocompression bonding apparatus

(heating mode: constant heating type, manufactured by Toray
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immediately after adhesion after humidity resistance test immediately after
adhesion after humidity resistance test immediately after adhesion

Engineering Co., Ltd.). Thus, a circuit member connection structure,
in which the FPC substrate and the glass substrate were electrically
connected by the cured product of the circuit connecting material over a
width of 2 mm, was fabricated.

[0144] <Measurement of Peel Force>

In the fabrication of the above circuit member connection

structure, the adhesive surface of the film-like circuit connecting

material was previously bonded onto the glass substrate, then, they were
heated and pressurized at 70°C at 0.5 MPa for 5 seconds to be
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,
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
measured. The results arc 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
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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after humidity resistance test Example 1 good good good good good good
good good Example 2 good good good

are shown in Table 3.

[0146]
[Table 3]
FPC substrate 1 FPC substrate 2
initial stage after 5 days at 40°C initial stage 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/2.5mm)| (N/em) [(N/2.5mm)] (N/cm) |(N/2.5mm)| (Niem)
Example 1 0.01 12.5 0.01 11.8 0.01 94 0.01 i0.1
Example 2 0.02 13.7 0.03 13.8 0.02 11.1 0.03 114
Comparative) 10.1 0.01 11.2 0.01 6.2 0.01 5.8
Example 1
Comparativel g 55 | 113 ; - 0.02 8.3 ; -
Example 2
Comparative . " .
Example 3 impossible to fabricate

[0147] 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
polyimide resin, So that it exhibited a higher adhesive stréngth 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
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>

The obtained circuit member connection structure was left in a
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good good good good good Comparative Example 1 good peeling occurred
good peeling occurred good peeling occurred good

high-temperature and high-humidity test apparatus at 85°C and a
relative humidity of 85%RH for 250 hours to perform a humidity
resistance test. Appearance immediately after adhesion and after the
humidity resistance test was observed on the glass substrate side by a
microscope. When peeling occurred between the circuit connecting
portion and the interface of the space between the circuits, this was
determined as NG because the msulation between the circuits decreased
significantly. Also, the obtained film-like ciféﬁit 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 appearance was similarly observed. The results are shown in Table
4.

[0149]
[Table 4]
FPC substrate 1 FPC substrate 2
initial stage after 5 days at 40°C initial stage after 5 days at 40°C
. . after |. . after |, . after |, . after
1 .
immediately humidity immediately, humidity immediately bumidity immediately humidity
after . after . after . after .
. resistance . resistance . resistance . resistance
adhesion adhesion adhesion adhesion
test test test 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 peeling
d
Example 1 good occurred good occurred good occurred goo occurred
Cg)r:;ﬂ;a;[a::;e good good - - good good -
C];)Jr{nafna;?:;e unmeasurable

[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

Comparative Example 1 was used, peeling occurred after the humidity
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peeling occurred Comparative Example 2 good good good good
Comparative Example 3 unrneasurable [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

resistance test because the adhesion between the circuit bonnecting
portion and the glass substrate was weak.

[0151] The film-like circuit connecting materials obtained in Examples
1 and 2 exhibited good properties in all of the above evaluation. On
the other hand, the film-like circuit connecting material obtained in
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
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20Comparative Example 1 was used, peeling occurred after the humidity
resistance test because the adhesion between the circuit connecting portion
and the glass substrate was weak. [0151] The film-like circuit connecting
materials obtained in Examples 1 and 2 exhibited good properties in all of the
above evaluation. On 5 the other hand, the film-like circuit connecting
material obtained in Comparative Example 1 contained no fluorine-containing
polyimide resin, so that peeling bubbles were generated in the circuit
conrlédtidy goedording helitaptesonsinentientfate afpossielsim imwide a

resistance test. Alsq, the film-like circuit c ectl aterjal obtai in 10
o ATt e A b AT D o S Sor0 e SR ST Ve
contgpt: %&ﬁ&ﬁ@ﬂ%&%@%@ﬁ%@ﬁﬁéﬁ%&@&?{ﬂé@%ﬂﬁéﬁﬁ&g%@
days, the ack to the PET film increased, and the PET film could not be
peeladsoff fudfictbrthircuikcetarctingamdtesibllitherefortd, it thas iviposaiblero
fabricate a connection body. Further, in 15 Comparative Example 3, the

polyifraBe FEality 2 orEA NS sgﬂﬂa&ﬁgeéxa% AEAHo mbﬁm%ooﬂaaﬁﬁaogo

e LRSI S S SO M1 i

pres%ﬂm@iﬁ@m@cﬁaﬂr@@m\f@fgpnt in the wettability of the adhesive 20
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- 25containing polyimide
but other fluorine-containing organic compounds. Industrial Applicability
[0153] According to the present invention, it is possible to provide a circuit
connecting material that exhibits sufficiently good adhesive strength, without
depending on the materials of the circuit members, and has sufficiently
excellent transferability, with the change in 5 transferability over time
suppressed, a circuit member connection structure using the same and a
method for manufacturing a circuit member connection structure.
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CLAIMS 1. A circuit connecting material for electrically connecting a 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 5 second circuit
electrode formed on a major surface of a second circuit substrate, with the
first and the second circuit electrof@sABPdised to each other, comprising

an adhesive,component containing a flugripe-containing organic compound
nd phosp A TRE (AL Ay TORGTE e Geec ECH A
cotiing GAA%beF |ass By MassQf acsicon-cRRIINIBY £AMBAUDH. IR taiFsOf
silicon atoms, based on a total amount of the adhesive component. 2. The
cirsuitassnaketintshiterid swediding aodlaireaond circuitywherehstHwving a
adhesive com n%nt corataips no iIicon-containirLllgf.lScor?pound. d3 The.
¢ Orme secondcircuit

circit Bonnecting nateniar actording o caim t, > Wherintng

fluariners@NtaimMingthEgda cardpaundhiasma siicane stasitRs dppoiediteuit
connecting material according to any one of claims 1 20 to 3, wherein the

a&?@%ﬁ@hﬁfﬂ%ﬁﬁﬁﬁmﬁher contains a radical polymerization initiator, and

wherein the fllluorga%-ecsq%ainmnxggg&? pocrgg&tilglqlr%ongagnﬁﬁgﬁlq@é%taining

polymerizabele fluorine-containing organic compou circuit

connectingimatenipbacdendingtiosphytongmf Qlatnhsat2d4ce3, wherein the

fluorine-containing organic_ compound contains a fluorine-containing

polyimide re¥REIETRE BHBGHIErHWRARG TARRHHPRLOrAING (o dRSdne Bess
?gir:éfjatgiﬁclﬁﬁ‘-%rcﬁ{'fhﬁﬂ%%d&ﬁﬁﬁy&ﬁﬁﬂ‘H?E@%g%f*k‘?fi%ﬂté{eﬁ@‘&%@dyon a
total amount of the adhesive component.
2. The circuit connecting material according to claim 1,
wherein the adhesive component contains no silicon-containing
compound.
3. The circuit connecting material according to claim 1,
wherein the fluorine-containing organic compound has a silicone
structure.
4. The circuit connecting material according to any one of claims 1
to 3, wherein the adhesive component further contains a radical
polymerization initiator, and wherein the fluorine-containing organic
compound contains a radically polymerizable fluorine-containing
organic compound.
5. The circuit connecting material according to any one of claims 1
to 3, wherein the fluorine-containing organic compound contains a
fluorine-containing polyimide resin.
6. The circuit connecting material according to any one of claims 1

to 3, wherein the adhesive component further contains an epoxy resin
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curing agent, and wherein the fluorine-containing organic compound contains
a fluorine-containing epoxy resin. 7.The circuit connecting material according
to any one of claims 1 to 6, wherein a weight average molecular weight
of the fluorine- 5containing organic compound is 5000 or more. 8.The circuit
conneatingmaiarial astosdiagio dhy dhoohelaionsainmZ, evlenein tbenpound
ﬂuorine-contaiélri%%ﬁr?fnic compound is soluble in an organic solvent. 9.The

circuit QKRR HESPRES IR GRE™NTSHE of claims 1 10to 8, wherein

the flyorine-gRptajing Q@ﬁiﬂ@ﬁ@g“ﬂﬁ@éﬁﬂ%&&@ﬁ?ﬁn@iﬁ@ QR ITHRLIAR |
alicyclic group. 10. The circuit connecting material according to any one of
claim®1 6to Whatearein avgledy tarsition owlserdirersfighe of the fluorine-
quorine-(;[g{\rE%ilnin %rl%anic comprcl)élrildé'ﬁéé)cror%rr}ore. 1511. The circuit
conné:gttilng Maer acgocr(c)illnnBOt% an)? arie of CIAIMS 1 to 10, further

compgising gordsietive pariatesinkZrhteiielihseerdies connsctar sirkechines 1
comprising:  afirst circuit member having a first circuit electrode formed on
a majfér Suyrhsecsn gy SlugrannsOpEHAIBE 20§ PEEHRIIRUdHE MEEP Kalirny

a secondl eyl Gl girode
9. The circuit connecting material according to any one of claims 1
to 8, wherein the fluorine-containing organic compound has an aromatic
group and/or an alicyclic group.
10.  The circuit connecting material according to any one of claims 1
to 9, wherein a glass transition temperature of the fluorine-containing
organic compound is 50°C or more.
11.  The circuit connecting material according to any one of claims 1
to 10, further comprising conductive particles.
12. A circuit member connection structure comprising:

a first circuit member having a first circuit electrode formed on a
major surface of a first circuit substrate;

a second circuit member 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 located opposed to the first
circuit electrode; and

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

circuit connecting material according to any one of claims 1 to 11.
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formed on a major surface of a second circuit substrate and being located so

that the second circuit electrode is located opposed to the first circuit

electrode; and a circuit connecting portion provided between the first circuit

25 substrate and the second circuit substrate and connecting the first circuit

membér and hitecssnohdsirsbitmeemibert sontlsaittafirsicandding Jecoladm 12,

circuit electrodes are electyicall connectedﬁééﬁwﬁerein the circuit connectin
n

portiol 1§'&'Cufed Pré§hict f%i’e@ﬁ&ﬁﬁoﬂ Tl tith TG BT AR LAY
one ofjglaimgch 1 Hadt3fl El%ﬁ@k‘ﬂ&lﬁlﬁiﬁf&{s@ﬁg NRCHQBSYMCUIR AP TEing

to claim 12, wherein a surface of at least one of the first and the second

circuithslegtrodes immsidecoba walériallostmpiiginplatifeast greuselestedstrand

the gro P consistin%of gold, silver, tin, platinum group metals and 5indium-tin
: mq Il’]l.-tln 0X % ; - :

oxide. 14. The cifcuit member connection structure according to claim 12 or

13, whereinHidedst winenehibe fisshandiibe secend iieuisihstiateRimal 2 or
substrate made of a material comg‘;ising at least one resin selected from the

groupl doNdisiRt GitdeRr tAYReAE taechiandiehpefromb &iHahs U hoiaptsRyis a

resing, ASHVAIG resiag ’o?%{yﬁfgl‘é%?i5?%8&?%9@%:&%?& §H§ fezilE?H imee&ét&?fmm
connection structure according to any one ofclaims 12 to 14, wherein a layer
comprigingratifeasising irgsio Sglebrethiremethegtithadansisivly ahsitiedfiene,
resins, acrylic resins and polyimide resins is formed between at least one of

the fifRRY thE*T8ecoRt EMEut fisHBers BAY HEdSrculteBinectiMy poHivH:
16. Agethort ot AN IRIIRS Sortfclli eTRRAERMGIRRRIHE WIS one of

comprising the steps of arranging a first circuit member having a firstcircuit
electrddenfieriretbohda mbgoeisurfdegcof @firpt sincgit s likstt atacant m sedocidd
circui memtt)?er having a secand circui't 20.electrode .formed on a major

(o]

surfal® B} alB8card Wi IR LHBURE I lo THATORS fiFStEieuf BikiGodeS iy A
secong Ml SIesiiade e Iacaie s QRRRREH 0GR HANSE RRAUNGAAA] the

pressurizing a laminate formed by interposing the circuit connecting material
accorgingnd anguhmofdlaimendtthe Cheanesmtive fingt pirdiittmember and

e sqgon et AN LERSD o ' T ien nd appssina
the sggQRasicuibalpeisadestnee algairieallreansigsted. 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
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 11 between the first circuit member and the second circuit
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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