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SF-1126 1 DESCRI PTI ON ANI SOTROPI CALLY CONDUCTI VE
CONNECTOR AND METHOD OF | NSPECTI NG CI RCUI T DEVI CE
SF& NI CAL FI ELD The present invention relates to an
otropically conductive_connector to be used in
the i nspection of a circuit! device such as a
sem conductor integrated circuit, and a nethod 10 of
i nspecting a circuit device using an apparatus for
inspecting a circuit device which is equi pped with
the anisotropically cBheuR{FvéOHonnector. Mre
particularly, the present invention relates to an
ani sotropi cally conductive connector which can be
suitably used in the inspection of a circuit device 15
ANSHCTRABIQABBWI INTHIIIION Cot@gcatedard MENHOThaY TIgs BECT ING
-solder projected el ectrode, and a net hod of
cIRASPeECHERMYc@A circuit device such as a sem conductor
integrated circuit having a solder projected
el ectrode. 20 BACKGROUND OF THE | NVENTI ON An
ani sotropically conductive sheet exhibits a

' TE@@gﬂgﬁiLftéggonly in the direction of a thickness or

ri zing conductive conductor part
exhibiting the conductivity only in the direction of
a t hit&k isss ien 1 en sl BF-nabatef pfresdediipateprically

direction of the thickness. The ani sotropically
conductive connector to be used in the inspection of a circuit

_device such as a semiconductor integrated circuit, and a method

of inspectinga circuit device using an apparatus for inspecting
a circuit device which is equippéd with the anisotropically
conductive connector. More particularly, the present

invention relates to an anisotropically conductive connector
which can be suitably used in the inspection of a circuit device
such as a semiconductor integrated circuit'having a solder
projected electrode, and a method of inspecting a circuit device
such as a semiconductor integrated circuit having a solder

projected electrode.

BACKGROUND OF THE INVENTION
An anisotropically conductive sheet exhibits a
conductivity only in the direction of a thickness or has a

pressurizing conductive conductor part exhibiting the

conductivity only in the direction of a thickness when it is
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conductive sheet has such features that a conpact

el ectrical connection can be achieved w thout using
SF%E¥ means such as soldering or nechanical fitting and

t ? a soft connection can be carried out with a

mechani cal shock or strain dbsorbed therein. By

utilizing such features, therefore, the

ani sotropically conductive sheet is widely used as an

e LG RN, B s,

exa an 10 el ectrical connection between a printed
cogfug Web%}a@%lt difeP Fudfeddiaddy eghitpadanr Ferpagat| phargrical -
crystal panel or the like in the field of an
corhectioni cacoppuierjevadeviethooni ¢csihgi 4ay méack, suan as
el ectronic canera, a conputer keyboard or the |ike,

sof@eriryaphechihitbalt het el egtand ahaingpretd edndkcthen can
circuit device such as the printed circuit board or

bet5§r§§@HC@@€uﬁi@H éQ£§8ﬁ§ﬁﬁgalcéﬁ$8ktorn@ffgdﬁ abggﬁbed

ani sotropically conductive sheet Is provid

£n&PONgCt ;ﬁr}/dkﬂﬁ g{i St hecfé'a%q:e{sggl er%ffc}rhe Gid r cui t

r AR nspedtlon of

deV|ce rode region

€ rq%Lf board for an jinspection in order to
ama%‘ﬁ BR tHeLY f UG EhY e cohpebt 1o bichn Bedt#ddeit o
be inspected which is forned over a circuit device to
AN hEOBFOR HEPEEY | S duFgETe apenaecter ete¥ e foying an
I nspection which is forned on the surface of the

elettrigal goangctdonapetwsgectimmitf deveranpl Bor SEahp26, an

As the anisotropically conductive sheet,
eleonviEmdl ansldegt i dhaser dheane @%%M\ﬂbﬂﬁﬁﬂbsboard and a
structures such as an _
leadless chip carrier, a liquid crystal panel or the like in
thefiéhﬂofanelectroniccomputer,anelectronicdigitalclock,
én electronic camera, a computer keyboard or the like, for
example.

In the electrical inspection of the circuit device such
as the printed circuit board or the semiconductor integrated
circuit, morecver, the anisotropically conductive sheet is
proﬁided as a connector between the'elect;ode region of the
circuit device éhd.the electrode region for an inspection of
a circult board for an inspection in order to achieve the
electrical connection of an electrode to be inspected which is
formed over a circuit device to be an inspection target and an

electrode for an inspection which is formed on the surface of

the circuit board for an inspection, for example.
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- ansget Feperal Docomednc3lve aitettheolt i ined nby hesefornly

ani sotropically conductive sheet obtained by uniformy
di spersing a netal particle in an el astoner (for

Sp§ | e, see Patent Docunent 1) , an anisotropically
conduci ve sheet obtai ned bg unevenly dispersing a
conductive magnetic netal in an elastoner, thereby
formng a | arge nunber of conductive path form ng
parts extended in the direction of a thickness and an

i ns n art, for., nutual ul atln them (for.
exanth 5o Sab R D e oy S st SoRToRt ey
conductive sheet obtained by defining a difference in
theggelatRribdh KRevBur#atels of tEkel eopeusish ea paith
formng part and the insulating part (for exanple,

ani sotropically conductive sheets, conductive 15
dipaets thes areadophaichedei inam ienswtainidly (€bastkample, see
pol yneric substance in the state of an arrangenent

Pa B8k OhLaRLALI 0N, EA drhgsotdid; éﬁ@a'lQ@ &bnanthirs lsmz%%?t cl¥lined

a conductive path is forne the chain of a |arge

by 0N r%{) a%gg%ioﬂn BULEIS  SYleR 10 metal in an
f t 1 t
SEdn L eq%%r%férfﬁﬂg%piﬁfsa B ERLSF Sopquotive path

magneti smin a polymeric substance fornlng mat eri al ,
Foxgping RATYS Bedemeicsh ial BRe it r ot yar Ak csiBirkness and an

t hrough curing into the nolding space of a nold to

ingwlaningokditngomatwiizal 1 Y dpenladhdgchiushn car augnelee see

SF-1126 4 field to act on the nolding naterial |ayer

Patentcd@gqumatit & )curamganisotropically conductive sheet

obtained by defining a difference in level between the surface
of the conductive path forming part and the insulating part {for
_example, see Patent Document 3), and the like.

In these anisotropically conductive éheets, conductive -
particles are contained in an in‘sulating elastic polymeric
substance in the state of an arrangement and orientation in the
direction of a thickness, and a conductive path is formed by
the chain of a large number of conductive particles.

Such an anisotropically conductive sheet can be

- manufactured by injecting a molding material containing a

conductive particle exhibiting a magnetism in a polymeric
substance forming material, which will become an elastic
polymeric substance through curing into the molding space of

a mold to form a melding material layer, and causing a magnetic
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thepreigeteshaderivpey. WiBCeént b

treatnment, for exanple. For exanple, in the case in
whi ch a conventional anisotropically conductive sheet
gFii$od 0 be used as a connector 5 in the electrica
i nspection of a circuit devjce having a projected
el ectrode forned of a solder alloy, however, there is
the follow ng problem More specifically, by repeating
an operation for pressing the projected el ectrode
fi&ﬂﬁ%&)%égkﬂ?t%%%ﬁé%89&%%8t%%i%g§gg§%%qx)%grknJ&lea $Pring
Citcul evi ce to Dbe an I nspéection‘Target agai nst the
surface o£ t he conﬂuctive path form ng part in the
Lredieett optehl P§2®Bntuct i ve sheet in contact, a
permanent deformation is caused by the contact
- presstheeping ey privtttheligage eledthbde angprventional
deformation is generated by an abrasion over 15 the
anbsswif aoel of 1 1 hecouhihicitviergehpathiot ol g yeard asna tdwenector
ani sotropically conductive sheet. For this reason,
inthes eeisct i PADbl eMédtidiatof tal SiAGATL L@t NSPatvihg a
succeeding circuit device due to an increase in the

- pré&l&ctdd (@ e ded B anaSabye, QBlFP% %gm§g9tﬁ8ﬁ%$ggj‘there

y nducti ve

isstqgtfgifggivariggifn in the electrical resistance
value 0o ead%gé%ndﬁé??Ve path form ng part. Moreover
a conductive Earticle for constituting the, caonductive

pat KISt APRGLpaFE L Whr QY FePe7 biid&d GPehakldoderaFessing

| ayer forned of gold is usuall% used to obtain a high
&

formng part in the anisotropica

electrical inspection of a large nunber of circuit
in dehda ces cuhionwelsariceao be an inspection target against the

surface of the conductive path forming part in the
anisotropically conductive sheet in contact, a permanent

defermation is caused by the contact pressing of the protruding

~electrode and a deformation is generated by an abrasion over

the surface of the conductive path forming part in the
anisotropically conductive sheet. For this reason, there is
a problem in that it is hard to inspect a succeeding circuit
device due to an increase in the electrical resistance value
of the conductive path forming part in the anisotropically
conductive sheet and a variation in the electrical resistance
value of each conductive path forming part.

Moreover, a conductive particle for constituting the

- conductive path forming part which is provided with a covered

layer formed of gold is usually used to obtain a high

oubeyteede yiongeotsergted
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el ectrode substance (a solder alloy) constituting the
el ectrode to be inspected in the circuit device is
Sthgéated to the covered 5 | ayer of the conductive
particle in the anisotropically conductive sheet.
Consequently, the covered |layer is reformed. As a
result, there is a problemin that the conductivity of
the conductive path form ng part is reduced. In order
tq solve.the problens described above, jJd.g far 10
COPREREL I -t HBY TRt GeU e TE CORG TPt B By S5 Tl
. anisotropically conducive sheet and a sheet-1ike
ingBRREPHr OTpR ot BRI Mt a Df WHIGHAF Frevikeesdr| bewever, an
el ectrodes extending to penetrate in the direction of
elacthipdkrmasss trare da sofideirnall ayl mgnsshdatiforihedebechirode
resin material in the inspection of the circuit 15
todeviiaepeaned: he télkeeciradet devied nspectred adst prigssedvered
in contact wth the netallic el ectrode of the

1a§Beebrl itke e8nREELPGei Patbeciki dnf @hel BEPSSEIBI I ERELY
circuit device, thereby achieving an electrica

cofQIBEEEO0AG | MOCaEGLt d01 CRpL0 e e 880% L phin
sl 30 PRRSELINS he Cl LU L denl o BOVENSHL, 1D or cne

inspected in the circuit device to be the inspection
COR@YGEL VRsPafhI FOrphRg PRrEt LRerprEER%ef the metallic
-electrode in the sheet-like connector is small, it is

~har dIn orgshi vesal pr édet rabhens Skedaridsl sbever i zalig for

connection to the circuit device. Mre specifically,
inspethénghebt- bikeutonaecioe ip wbhehitheegibghthe

anisotropically conducive sheet and a sheet-like connector

provided with a plurality of metallic electrodes extending to

- penetrate in the direction of a thickness over a soft insulating

sheet formed of a resinmaterial in the inspection of the cir.cuit
déviée, and the electrode to be inspected is pressed in contact
with the metallic electrode of the sheet-like connector in the
jig for inspecting the circuit device, thereby achieving an
electrical connection to the circuit device to be the inspection
target (for example, see Patent Document 4).

In the jig for inspecting the circuit device, however,
in the case in which the pitch of the electrode to be inspécted
in the circuit device to be the inspection target is small, that
is, the pitch of the metallic electrode in the sheet—like

connector is small, it is hard to achieve a predetermined
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of the metallic electrode is small, the netallic

el ectrodes which are adjacent to each other interfere
SF%&%? each other so 5 that a flexibility between the

nmetallic el ectrodes which age adjacent to each other

Is deteriorated. For this reason, in the case in

whi.ch the circuit device to be the inspection target

is such that the surface accuracy of a substrate

eof .is |

' h [ . th th hij ck f th
© l%ﬁﬁéi’ Fat ec?%l%\f%o% Of)nr etaoe \1/@{1(% :‘?J?%% logn Ol?en‘;ﬁmheg' | Egi%%ﬁ? o1t‘ ©

the electrode to be inspected is great,, the. netallic,

sPef bt FaHeY oflh ées REEE LK Eb&ﬁﬁ@%FgPrcéﬂﬁg?lgg the pitch
reliably caused to cone in contact with all of the

of etleetnobiebl i¢ clrctiradrctednal bhethd matial devitecthgodes
aresult, it is 1inpossible to obtain an excellent

whitlecird caljacennectdi @ach ortidre inftferdiareuistl thegach. cBven so
if the excellent electrical connecting state can be

thAeh eved:ifan iahl vetwlhe ehechredesitocbectnspestwdich are
noreover, a considerably great pressing force is

adjé%%%fegjeﬁﬁﬁp%QEQ&lﬁs dhe 828tk .t e Whel 5 reason, in

nspecting apparatus Is I ncreased, and 20 furthernore,
the manuf acturi.ng cost .qof .the ol g i ' .
thi sBararhetieh 1Y cdetuit AttRed dnBei MRRRTEkBaon taraet
circuit device is to be ins t ed d .
is gogh- tedpdnat BHBE R ACGIREY, O frcr BEREF Tabe FEHGUndF Lo

devi ati on occurs between the conductive path form ng

thpaevewieSF-Afl 2817 theclmg $ot¢ bkl Fyb o tivel Shert 2

and the metallic el ectrode of the sheet-like
varoantet dn ttheehébght diff £heericethetdseen behinspected is great,

the metallic electrode of the sheet-like connector cannot be

reliably caused to come in contact with all of the electrodes

to be inspected in the circuit device. As a result, it is

impossibletocbtaiﬁ5ﬂ1excellentelectricalconnectionforthe
circuit device.

Even if the excellent electrical connecting state can be
achieved for all of the electrodes to be inspected, moreover,
a considerably great pressing force is required. Accordingly,

the size of the whole inspecting apparatus is increased, and

furthermore, the manufacturing cost of the whole inspecting

apparatus is increased.
In the case in which the circuit device is to be inspected
under a high-temperature environment, moreover, a positional

deviation occurs between the conductive path forming part of
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coefficient of thermal expansion of an elastic
pol yneric substance form ng the anisotropically
F?. pductive sheet and that 5 of a resin material
ornmng an insulating sheet,in the sheet-like
connector. As a result, it 1s hard to stably maintain
an excel | ent eIectricaI connecting state. In the case
in which the jig for inspecting .a circuit device is
0,06, CONSL LG 6do I RONEr wpLLy 15, NELERRATY 160 e A0t rone
the nanufacture of the ani sot r opi cal conduct.i ve
of shlet Shegia* Jrliﬁt%tw%ortfép%.E@t%e@ﬁ%e%?fl%?.%%?ﬁn the
state. For this reason, the manufacturing cost of the
coefieoentaret n@p@mabrﬁmammn ek et 4B NbF@avek e
ani sotropically conductive sheet according to the
subohwent foralingrithdhasisherbplbabi pg oprdlateme siMee e and that
specifically, an elastic polymeric substance form ng
of 3 POE SOtOR Rl ] Yreantuetiy e sheritid@rsiexanpl e, the

silicone rubber has an adhesive property at a high

'she§%¢¥ﬁﬁngéhn%%%Jpr bRl s reasan. whendhe dq to ﬁtably

anlsotroplcal conductive sheet i's left for a ong

f d
naBRAEE ATt e Sl il S e D 8L o
enV|ronnent therefqore, it adheres to the circuit

devilte. thecsisisqddntiiiich (thes JifhdQ BISRES tshfisbteh| G rouit

carry out a work for SF-1126 8 exchanging a circuit

 dedbes cks dfa dre t¢rnioriplieed ormofeaiier i nklhebt i vRCEDFaEN TO

uni nspected circuit device. As a result,. the
manufacture the sheet-like connector in addltlon to the

manufacture of the anisotropically conductive sheet, and
furthermore, to fix them in an alignment state. For this reason,
the manufacturing cost of the jig for an inspection is
increased.

Moreover, the anisotropically conductive sheet according
to the conventional art has the following problems.

More specifically, an elastic polymeric substance
forming an anisotropically conductive sheet, for example,
silicone rubber has an adhesive property at a high temperature.
For this reason, when the anisotropically conductive sheet is.

left for a long period of time in a state of pressurization

~carried out by the circuit device under a high-temperature

environment, therefore, it adheres to the circuit device.

Consequently, it is impossible to smoothly carry out a work for
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i nspection efficiency of the circuit device is
reduced. In the case in which the anisotropically
qr-§ppductive sheet adheres to 5 the circuit device in a
great strength, particularly, it is hard to separate
the ani sotropically conductive sheet fromthe <circuit

device wthout a danmage. For this reason, the
ani sotropi cally conductive sheet cannot be used for a

B e e R e s S

. Docunent 2 : Japanese Patent App|ication Laid-Open
I C Ty FoF 197 B0 PAPERT CGRANE E 5o Hibanchs PALEREt/ the
~ Application Laid-Qpen 15 No. 250906/1986; and Pat ent
ingwrdlivert o4 Ticiapanest that @ht cibbldeddtGeohs IL&idyceglen In the
No. 231019/ 1995. DI SCLOSURE OF THE | NVENTI ON 20
cafRROBL ENBcRCEBE SOLAMBD Siiec 30k les eminduntévtsl ohehasadieernes to
made on the basis of the above-nentioned
the bl ednBtancescand haseatfdtrsdnty, eetrtiouproviyfe t 88 hard
ani sotropi cally conductive connector, wherein a
to REIBENAN el QI mid,0n can Re RLeven A fambeiRe the
caused by the pressuré SF-1126 9 contact of a
. connecting target el ectrode and d rmat | ca be
“UiS lincbicteeV gq‘er owrﬁ‘gfgle()luﬁcg acé:Lagneaog Y gﬁ) ragcfrhgss irT%ﬁa ag\ggh ?P t he

connect.ing target. electrode is projected, an st abl e
anisotropicéﬂly onductive sheet égnﬂot be useéjf%r a

subsequent inspection.

Patent Document 1 ;: Japanese Patent Application Laid-Open
No. 93393/1976;

Patent Document 2 :JapanesePatentApplicatianaid—Open
No. 147772/1978;

PaténtDocﬁmentE : Japanese Patent Application Laid-Open
No. 250906/1986; and

Patent Document 4 ; Japanese Patent Application Laid-Open

No. 231019/1995.

DISCLOSURE OF THE INVENTICN

PROBLEMS TO BE SOLVED

The present invention has been made on the basis of the

above-mentioned circumstances and has a first object to provide

-an anisotropically conductive connector, wherein a permanent

deformation can be prevented from being caused by the pressure
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conductivity can be obtained for a long period of tine

even if 5 pressing is carried out repeatedly. In
SFqggétion_to the first object, a second object of the

présent invention is to proyi de an anisotropically

conductive connector,, whefein the mgration of an

el ectrode substance to a conductive particle can be

prevented or suppressed and a 10 stable conductivity

can _be pbtained for | ong,_periaqd of ti even if .an
coffREErone CONBECHRERaA T e Siths “hPs dfematiPh can

el ectrode, for exanple, and furthernore, it is ,
bepdabibitetioframehehhdoradGppr BYs ain2hgREEPBNCT Bl Lthe

circuit device also in use in a pressure contact
coshatéingt harbetceteairodeviisepundectad, 18nd a stable

hi gh-tenperature environnent. A third object of the
copfggentyitpvest ik obsat 6epr O¥irde lngpeheddobf time even if

i nspecting a circuit device using an apparatus for

pré8§@ﬁ§thQQcér%héSUbﬁtd§¥b€§t%@ﬁ9ﬁiSing the
ani-sofropically conductive conhector. 20 MEANS FOR

SOLV EMS T e Lnv ' r QM

ani SO STy T Ansu st e SamRetlof s i’ SR o2 e

electrjcallﬁ%conne ting a, circuit, board . for _an duct |
PIEREPEIT O MR NG &R RFLELFBRP Ao Sattepifsg v gonductive

i nspection which i s provided corresponding to an
copreetpbdeviierebe thispdetred iion afcrr fiscidgadcsubstsece to

an inspection target to the circuit device to be the

2 _tosgective pargétle can be prevented or suppressed and a

stable conductivity can be obktained for a lQng period of time
even i1f an electrode to be inspected is a solder projected

electrode, for example, and furthermore, it is possible to

prevent or suppress an adhesion to a circuit deviée also in use
in a pressure contact state with the circuit device under a
high-temperature environment.

A third object of the present invention is to provide a

~ method of inspecting a circuit device using an apparatus for

‘inspecting a circuit device comprising the anisotropically

conductive connector.

MEANS FOR SOLVING THE PROBLEMS
The present invention provides an anisotropically
conductive connector to be used for electrically connecting &

circuit board for an inspection having an electrode for an
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wherein a lubricant is applied to at | east a surface
on 5 a side which cones in contact with the circuit
SFqE éce to be the inspection target. In the
anrsotropically conductive connector, it is
preferable that the |ubricant should be a netal salt
of al kyl sulfonic acid. 10 The present invention
provi des a net hod of inspecting a circuit devi ce
ser s tQ electric Iéeconnec el ectrod

inffe PR SRt 3 SpEPVALER AlrF oty 4 I sagrtshle to

target to_an inspection electrode of a circuit board

- betigsrartachdpedtForcw t INSIH emiteols opt daISPPEdiiduéarget to

connector 15 interposed therebetween, thereby carrying
theutiaauéte@¢v1©®1toihsp9heibn$pawmi@mntah@et,

ani sotropi cally conductive connector having a

| ubrineardirappliveditanat ikeagplacgutd ace 1@asx 2 8@rface on

whi ch cones in contact with the circuit device to be
a élr&fe WRSPACL L gl B8h +20 ¢ ﬁlt*ﬁ@c%et LiCAHSE BesUrbacera@nthe

t he |nspected el ectrode side of the circuit device to
1n§ﬁ with the surface of the

SO roplca y'conductive connector to which the

| ubric lied, ereby carr out an
ol s et Riagie 1Y e e e Ty 4t G

preferable that the SF- 1126 11 electrode to be
pPrefepeetediat the érbgirendesheelédpe medal Gegécefonlkyl

target should be a solder projected electrode. In the

_sulfepectaqigdnet hod, it is preferable that the =

The present invention provides a method of inspecting a
circuit device which serves tco electrically connect an
electrode to be inspected in a circuit device to be an inspection
target to an inspection electrode of a circuit board for an
inSpection with an anithropically conductive connector
interposed therebetﬁeen, thereby carrying but an electrical
inspection,

wherein the anisotropically conductive connector having
a lubricant applied to at least a surface on a side which comes
in contact with the circuit device to be the inspection target

is used to cause a surface on the inspected electreode side of

the circuit device to come in contact with the surface of the

anisotropically conductive connector to which the lubricant is

'applied, thereby carrxying out an electrical inspection.

In the inspecting method, it is preferable that the
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| ubricant should be a netal salt of alkyl sulfonic
acid. 5 EFFECT OF THE | NVENTI ON According to the
SFQE&éotropically conductive connector, the |ubricant
i'sTapplied to the surface ol the inspected circuit
device side. Even if the el’éctrode to be inspected is
the solder 10 projected electrode, therefore, a
per manent deformati on can be prevented from being
caused by the pressure.contact of the ortion of th
©1ERFEGEF obp cAFI SN EBRAGER Vo LORrabt o WAnEr Conke PF niie
_contact with the electrode to be inspected and a
ingeprek el BArdehnsheuianpdi @ et kdom PEPHgCEad setr By et -
abrasion. In addition, 15 the migration of the
el ecim odes subspantenofnttteodl ect rictleptof et i nggedt gde
to the conductive particle of the anisotropically
lueondact | ¥ieoGDANBEt 8 mEBAL bea Df eyENi BRy Or sh hhobi ¢ edzid.
Consequently, it is possible to obtain a stable
conductivity for a long period of tinme. 20 According
to the nmethod of inspecting a circuit device, the

EF%Héf‘8$”$%¢Szﬁ9£h%géNt° the surface on the inspected
CIFcul ev e.

I'ce Si Even if the el ectrode to be

i nspected.js the solder roj ect el ectrode

{ herbra sy Gt it A3 BRRACR oY SHIBECE by BVESRREFEOT

from bei ng caused by the pressure contact of the _ )
thepuprigant HdEpirdn st te hdeatit 561 ¢o sc B Y reeRdied Gercuit

connector which conmes in contact with the el ectrode

_devicdeidespebved idhthe edettrpdeitonbedarsdretiathi pithedsolder

from bei ng caused by an abrasion. In addition,
projected electrode, therefore, a permanent deformation canbe

prevented from being caused by the pressure contact of the

portion of the anisotropically conductive connector which comes

in contact with the electrode to be inspected and a deformation
can be inhibited frombeing caused by an abrasion. In addition,
the migration of the electrode substance of the electrode to
be inspected to the conducti\}e particle of the anisotropically

conductive connector can be prevented or inhibited.

Consequently, it is possible to obtain a stable conductivity

for a 'long period of time.
According to the methed of insp'ecting a clrcuit device,

the lubricant is applied to the surface on the inspected circuit

~device side. Even if the electrode to be inspected is the solder

- projected electrode, therefore, a permanent deformation can be

prevented from being caused by the pressure contact of the
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the mgration of the el ectrode substance of the
el ectrode to 5 be inspected to the conductive particle
Sng t he anisotropically conductive connector can be
vented or suppressed. {gerefore, t he
ani sotropi cally conductive Connector achieves a
stabl e conductivity for a long period of tinme and the
nunber of éxchanges caused by a deterioration in the
nj sotr.opi cal |, 0 conductive connector_is decr
ool GPbEHT Bntof ReREtet bh CoBH I sy e WEEER tones
enhanced. BRI EF DESCRI PTI ON OF THE DRAW NGS Fkg. 1is .
JJI§Oﬁ¢@§tVWéﬁh§HbMpﬁgcgﬁoégéﬁbbg brspecyed and a deformation
ani sotropi cally conductive connector according to the
campbesimhibitwéftroote Figealsed y encderasict .onah add ion,
taken along a line A - A illustrating the

tha@nisptdophcal f eeordeetirs@econpechatei 0 Ftige dlec2fbde to
Fig. 3 is an enlarged explanatory cross-sectional view

be IRQWRG R E@rﬁhé’fcohaﬁcﬁﬂbéggéf’@i@?é loye @ﬁ@dé%ﬁts!dﬁﬁ’oplcally
connect or | lustrated , Fi 4 1s a p an

g.
0 p cally
cora%ﬁ S e S B st §¥eeﬂ T SRl o8 13
. 5 1is._a cragss sectlo vi e ken alon a [in

Thereafomrq Ut éﬂlﬁé’tFﬁBl%EgéfrF?H usg Vi OB A 8#% foves

6 is an explanatory cross-sectional VIGM/ShOMAn
a sdpplet GPRAYEES VAL e SaRoBgaRpr 08fo R tBledargrt ¢ number

nmol di ng an

~of exchanges caused by a deterioration in the anlsotroplcally”m__”"_"

conductive connector is decreased. As a result, an inspection

efficiency can be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view shoWing an example of an
anisotropically conductive connector according to the present

invention,

Fig. 2 is a cross-sectional view taken along a line A — .

A, illustrating the anisotropically conductive connector in Fig.

1,

Fig. 3 is an enlarged explanatory cross-sectional view
showing a part of the anisotropically conductive connector
illustrated in Fig. 1,

Fig. 4 is a plan view showing a supporting body in the

anisotropically conductive connector illustrated in Fig. 1,
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ani sotropically conductive film Fig. 7 is an
- expl anatory cross-sectional view showwng a state in
SFWﬁbgh a spacer and a supporting body are provided on
€ nol ding surface of a loywer nold, Fig. 8 is an
expl anatory cross-secti onal |em13homnng a 10 state in
which a first nolding material layer is formed on the
- nmol di ng surface of an upper nold and a second nol di ng

material _la is forme he . nol sur face af,
The Fofler Sl & PGS 5ore ianax i AMar oFen 2Lo = Tine 5 -
cross-sectional view showing a state in which the
B, f LLdusibPELAG FaEePVEPOKAYBE BAAYt hB Eédond: 15
~.nolding material |layer are lamnated, Fig. 10 is an
expl Bhgt of yi TrOoSsxskehaboay eressshout hgnal wiew eshiawing a
whi ch an anisotropically conductive filmis forned,
stFugtutd kscandexpl apakor ¥xenp3s- 5E€CLI ALAH Ybewnshawhggan
a state in which the anisotropically conductive film

anﬂ@bﬁ?ob%caggyfQéﬂggct§véa%§ﬂmOUt of the mold, Fig. 12
I S an eXpI anat ory view show ng a structure accordi ng

fjo an Sxami'seaﬁf %@1&9&%?@“&58& éé‘ PEGH DY F Ik ihg o
evi ce’in corda he" pres en THvVent i on
et her the circuit device,,K SF-1126 14 Fi 13
St?ggahn ‘%}haﬁ‘t SPF SRt e®PEhBud NP PhETRY Mg Age provided on
accordlng to the exanpl e of the apparatus for
thenspééintgsurferecaftadéores maldecordance with the
present invention together with another circuit

_devikey. 8 is an explanatory cross-sectional view showinga

state in which a first molding material layer is formed on the
molding surface of an upper mold and a second molding material
layer 1s formed on the molding surface of the lower mold,

Fig. 9 is an explanatory cross-sectional view showing a

" state in which the first molding material layer and the second

molding material layer are laminated,
Fig. 10 is an explanatory cross-sectional view showing
a state in which an anisotropically conductive film is formed,
Fig. 11 is an explanatory cross-sectional view showing
a state in which the anisotropically conductive f£ilm which is
formed is taken out of the mold,

Fig. 12 is an explanatory view showing a structure

‘according to an example of an apparatus for inspecting a circuit

device in accordance with the present invention together with

the circuit device,
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5 Fig. 14 is a plan view showng a circuit device for
a test wused in an exanple, Fig. 15 is a side view
op-§fWi ng the circuit device for a test used in the
éxanple, and Fig. 16 is an,gxplanatory view show ng
the schematic 10 structurée of an apparatus for
testing a repetitive durability according to the
exarrpl e. DESCRI PTION OF CHARACTERS 1 G rcuit devi ce 15

der el ectrode 3 Gircy
C|r T oo B A W SRS M Wneure
ection 7 Thernostatic chanber 20 8 ernrg% Guj de

ac‘Eﬁ’ T At SOt spiaarty chnlthietaRRa &t ct cting a
Ani sotropically conductive film11 Conductive path

citorhi rdppare 181 H-qerQNSF-uilds U8 P ) eldregntion
portion

together with another circuit device,

Fig. 14 is a plan view showing a circuit device for a test
used in an example,
Fig. 15 is a side view showing the circuit device for a

test used in the example, and

_Fig. 16 is an explanatory view showing the schematic

structure of an apparatus for testing a repetitive durability

according to the example.

DESCRIPTION OF CHARACTERS
1 Ciréuit device
2 Solder ball electrode
3 Circuit device for test
-5 Circuit board for inspection
6 Electrode for inspection
7 Thermostatic chamber
8 Wiring
8 Guide pin
10 Anisotropically conductive connector
10A Anisctropically conductive film

11 Conductive path forming part
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12 Effective conductive path formng part 13
Non- ef fective conductive path form ng part 15
SF]n%$Iating part 40 Lubricant |ayer 50 Upper nold 51
P omagnetic substrate 52 Ferronmagnetic |ayer 53
Non- magnetic | ayer 54a, 548 Spacer 55 Lower nold 56
Ferromagneti c substrate 57 Ferronmagnetic |ayer 57a
Concave space 58 Non-magnetic |layer 59 Ml ding space
6la First nolding material |ayer -61b Second nol di ng
material |lyer FrPleSispoPPirhgOBody 72 Positioning hol e
73 Opening 101 Anisotropically conductive connector
110 Vol t netZer EXfscdCvigowendsobive SELbh1Z6rhdnglpart
~Constant current control device
13 Non-effective conductive path forming part

15 Insulating part

40 Lubriéant layer

50 Upper mold

51 Ferromagnetic substrate

52 Perromagnetic layer

o3 Non-magnetic 1aVver e

54a, 54b Spacer

55 Lower mold

56 Ferromagnetic substrate

57 Ferromagnetic layer

57a Concave spéce

58 Non-magnetic layer

59 Molding space

6la First molding material layer
Glb Second moliding material layer
71 Supporting body

72 Positioning holie

73 Opening

101 Arnisotropically conductive connector
110 Voltmeter

115 DC power source
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BEST MODE FOR CARRYI NG QUT THE | NVENTI ON An enbodi nent
of the present invention will be described belowin
SF%E%?il with reference to the drawings. Figs. 1, 2 and
e explanatory views show ng a structure according
to an exanple of an anisotr%bically conducti ve
connector in accordance with the present invention,
and Fig. 1 is aplan view, Fig. 2 is a cross-sectiona
view taken along 10 a line A- Ain Fig. 1, and Fig. 3
is a partialfy Cisfagdd cugredsd- seGrodaceviiéR. An
ani sotropically conductive connector 10 is
constituted by an anisotropically conductive film 10A
taking a rectangul ar shape and a rectangul ar

‘BEBTaMeDBhEdeCQRBMQNGiOUTbBHE TavERTISNpporti ng the 15

ani sotropically conductive film 10A, and is wholly

for med drikesirderstheet thd\H et ERvEhESondw AN b2 described
simlarly, a rectangular opening 73 having a snaller
. AR _ . . . Coal |
beQbﬂEEﬁ'SBEBF?ngﬁgAQ%gsféﬁSQ o5 E§§6d99%§8g%9250a y

conductiv orned I'n centr

post o0, b SUeRer L ng. Lo, T, S0 ROSLL OPLRG: e

corners. The anisotropically conductive film10A is
acgprahgedtpPnanhexspehrngt 3 BR1EAELSHPERELY ngPREGE IS
and the peripheral edge portion of the
connésbor oph cat ¢ yr camor atiitre thid prEGAnNts ihvesdico, t hed Fig.
SF-1126 17 supporting body 71 so that the

.1 Bnisellbepivdall yreondudti yecfds s dOAtisnsupdent edken along

t he supporting body 71.
a line A — A in Fig. 1, and Fig. 3 1s a partially enlarged

cross—sectional view. An anisotropically conductive
connector 10 is constituted by an anisotropically conductive
film 10A taking a rectangular shape and a rectangular
plate—shaped supporting body 71 for supporting the
anisotropically conductive £ilm 10A, and is wholly formed like
a sheet.
Asshownjleigs.4and5,similarly,arectangularopening
73 having a smaller dimension than the dimension of the
anisotropically conductive film 10A is formed in the central
position of the supporting body 71, and a positioning hole 72

is formed in each of the positions of four corners. The

anisotropically conductive film 10A is arranged in the opening

73 of the supporting body 71, and the peripheral edge portion

of the anisotropically conductive film 10A is fixed to the
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The ani sotropically conductive film 10A in the

ani sotropically conductive connector 10 is constituted
SFH% §15 plurality of cylindrical conductive path

fiof ing parts 11 extendeddfp the direction of a

t hi ckness respectively, and 'an insulating part 15

formed of an insulating elastic polyneric substance

and serving to nmutually insulate these conductive

ath forming parts 11. 10 Mreover, a portion for . ,

SugBPﬁFﬁﬁgﬂﬁggégﬁdﬁ%f9hﬁ$ Egﬁhan%%ﬁFﬁ?Eﬁ 1y pogluctjge film

ani sotropically conductive film10A contains a
108ondustrperpaft pel engnsurehbRARINBOHFg’ - nagnetism I n

t he exanple shown in the draw ng, any of the

condTic¢ i ¥eispatdrica i pngcpadbstitewhiloh IGAfiornegdein a

region other than 15 the peripheral edge portion in

ant Betapbhs oL 0pi 6shbiicEonduebhNectblm 304 i Sosetit@rbe by a
an effective conductive path form ng part 12 which is

pl@k&%i£¥8§k'?g£9ﬂ@§f&$g EQnﬁu?QEGQC%QBH ffgﬂfﬁ parts 11

el ectr r exanp an electrode to be I nSpected

' Cj it device 1 ta be.an jnspection s
exinfen “a i, dSERGETRh, o2 A HET T EsPs P4 AR =
. Is_fornmed in the peripheral edge portion in the ,
ln%ﬂ%%E%?@pP%%ﬁl&5é%ﬁ@ﬁ%%FV%aﬁaﬁpsuiéﬂlpg gestHCpRofymeric
non- ef fecti ve conductive path fornin% part 13 which
subgtapeechpdt #eEEINY tonnettedlyolnpelzoaneeesagceadgetive
el ectrode, and the effective conductive path form ng

. paparfotRisk-4dP6s18Bl1is provided in accordance with a

pattern corresponding to the pattern of the
connestédiget Argaiot &6i rege. forming the conductive path

_forming part 11 of the anisotropicaliy conductive film 10A
contains a conductive particle (not shown) having a magnetism.
In the example shown in the drawing, aﬁy of the conductive
path forming parts 11 _wh.i'ch is formed in a region other than
the perlipheral edge portion in the anisotropically cohductive
film 10A is set to be an effective conductive path forming part
12 which is electrically connected to a connecting targe{:.
electrode, for example, an electrode to be inspécted in a
rc:ircuit device 1 .to be an inspection. target, and any of rthe
conductive path forming parts 11 which is formed‘ in the
peripheral edge portion in the anisotropicaliy conductive paft
10A is set to be a non-effective conductive_path forming part
13 which is not electrically connected to the connecting target

electrode, and the effective conductive path forming part 12
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On the other hand, the insulating part 15 is forned
integrally to surround the individual conductive path
Sng%ging 5 parts 11. Consequently, all of the
ddtfiuct i ve path form ng parts 11 are insulated from
each other by the insulatiﬂé part 15. The
ani sotropically conductive film 10A has one of
surfaces to be a plane and the other surface provided
o with a 10 projected portion 1la in which the surface
lscﬂr%F%ﬁﬁqPﬁhaFSPﬁﬁﬁﬁcetHét%d%§@5F@¥@-EQFﬁeﬁBPﬁﬁﬁﬁng?ﬁjm
11 is projected fromthe .surface of a portion form ng
pathernnsfil B¢ mppaectiny targéle eberipielshown in Figs.
2 and 3, alubricant is applied to a surface on the
pl anen sittke cfhdherzand sathopireal 1a inth reortduc® idee fddmad
10A so that a lubricant layer 40 is provided. The

in€elg Ret ereAshardnesstRE AN BFastd IC cPek®lie path forming
substance constituting the anisotropically conductive

pa%té {%ﬂ'gé‘.(biln% e%%fnetrl | Bél%o otfo t?l%’ c%glgiu@%ri%ep E%ft%r %r)fﬂil’lg

‘casé i n which the durométer

hardness is_20,excessivel mal l.er thap, 30, th .
paift o Be ef i ahee Thrfetef s bhanee: et Pheking part
formng part is increased in an early stage due to
5repetitive use. For this reason, it is hard to obtain
a high repetitive durability. In some cases in which
t he Tthe cmetssrt vhrharadnes soars i BR-VE2 € 1l éXfedsivealne of
greater than 70, noreover, it is inpossible to obtain

_suetsoasuas ibee apatlAnformdnghpaothbavsngfacaighovided with a

projected portion 1la in which the surface of a portion forming

the conductive path forming path 11 is projeéted from the

surface of a portion forming the insulating part 15.

In the example shown in Figs. 2 and 3, a lubricant is
épplied to a surface on the plaﬁe side of the anisotropically
conductive film 10A so that a lubricant layer 40 is provided.

The durometer A hardness of an elastic polymeric
substance constituting the anisotropically conductive £ilm 10A
is preferably 30 to 70, and more preferably 35 to 65.

In the case in which the durometer A hardness is
excessively smaller than 30, the electric resistance value of

the conductive path forming part is increased in an early stage

due to repetitive use. For this reason, it is hard to obtain

a high repetitive durability.

In some cases in which the durometer A hardness is
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conductivity. A polynmeric substance having a
crosslinked structure is 5 preferable for the elastic

SF@@%%neric substance form ng the anisotropically

uctive film 10A. Vario§§ curabl e polyneric

substance form ng material s“can be used for obtaining
the elastic polyneric substance, and specific exanpl es
thereof i ncl ude conjugat ed di ene rubber such as

- butadlene rubber, 10 natural rubber, polyisoprene

ex?% brel¥igrenkebutadh el RIRA YRRl +ubberlgpossible to
acrylonitrile-butadi ene copol yner rubber, and

obhytiR 0g Pt @¢C b Bel e sh t herrbig Itﬁlb‘@kh@‘@p@gyﬁirehl@‘mbber
such as styrene-butadi ene-di ene bl ock .t erpol yner

condibbetvory st yrene-i soprene bl ock .copol ynmer rubber, and
hydrogenated 15 products thereof; and chl oroprene

r ubbek,o 1hRt-Naneubdbbare hpel e el oehlelked structure is
epi chl or ohydrin rubber, silicone rubber,

pr@f%¥+@ﬂ§ B5Ppﬁﬂ§n§1£§9 %g?f%{ @rsub ance fo m#Pg the

ene- propyl ene-di ene er

bove n .t c e in mhlc
on i 0 2R Jrféw&id s At e
ani sotropi call y conduci ve connector 10 thus _abtai ned,
po}m@%lcblsépéﬂléﬁlcé F PRI nEReErala LsotaRPe ward fRe obtaining
conj ugat ed di ene rubber should be used and it is
thegleistalcard yype et ersabisd aniesy 2hé 94dichine exkabbées thereof
shoul d be wused fromthe viewoint of nolding and

_inprotessimiggartepedticese SbldP26 12 andpellebtitbddbne rubber,

~characteristics. For the silicone rubber, |iquid
na®ikitd CONGHBFABPESol $isoprene rubber, styrene-butadiene

copolymer rubber or acrylonitrile~butadiene copolymer rubber,
and hydrogenated products thereof; block copolymer rubber such
as styrene~butadiene~diene block terpolymer rubber or
styrene~isoprene block copolymer rubber, and hydrogenated
products thereof; and chloroprene rubber, urethane rubber,
polyesfer rubber, epichlorohydrin rubber, silicone rubber,
ethylene—propyiene copolymer rubber,
ethylene-propylene—~diene terpolymer rubber, and the like.
As described above, in the case in which a weather
resistance is required for the anisotropically conducive

connector 10 thus obtained, it is preferable that materials

- other than the conjugated diene rubber should be used and it

. is particularly preferable that the silicone rubber should be

used from the viewpoint of molding and processing properties
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preferably crosslinked or condensed. The |iquid
silicone rubber having a viscosity of 105 poises at a
shear proportion 5 of 10-1 sec is preferably used and
SF; be any of a condensation type, an addition type
and those containing a vin group or a hydroxyl
group. Specific exanples include dinethyl silicone
-raw rubber, methylvinyl silicone raw rubber,
met hyl phenyl vi nyl  silicone raw rubber and the Iike.
an@o®k®¢£@%@@l Fha¥§cb?%$%?h%$e that the silicone rubber
shoul d have a nol ecul ar wei ght Mv (a wei ght - average
nmol et arhe wel htometmrbiiared 1iqued nsl of cotandagtebr 1s
pol ystyrene and so forth) of 10,000 to 40, 000.

prabEeVEY, cRoBEUnheator esbisd@ansedcamhe 1iaphiceead iidone

the conductive path formng part 11 thus obtained. 15

rubl9ir P dfas Msdols ity BEeigr gl addal: g gRE&f%ﬁSportlon
wei ght distribution |ndex (a'value of a ratio Mwv Vn

f 4 | e ul ar e

of 107 afi Y51 BUbTRRERRE MRy %#%%g“ﬁggiﬁ%%%@%%%%g&wn
nDIecuI ht, M\h det n1ned in terms of

I A L Y01 v bthe 2] CE o O 230 160 B ET eHaFP ©F
to or snaller than 2. For the conductive particle

a hyelreaiviedr PHPt heSRashduict pyamppashitetmagipatbyiisipicone
t he ani sotropically conductive film 10A, a conductive

rapaobbelre havhnhv i yhghét icome sawswdhbess ausehy hehesalheinyl
particle can be oriented easily by a nmethod which will

_sibecdie 1420 2dvielescandethdel pve . Speci fic exanpl es of

the conductive particle include particles of a netal
havispg- & Fagnetd sia SUAYASHTONihat the silicone rubber

should have a molecular weight Mw (a weight-average molecular

weight determined in terms of standard polystyrene and so forth)
of 10,000 to 40,000. Moreover, a high heat resistance can ke
achieved in the conductive path forming part 11 thus obtained.
For this reason, it is preferablie that a molecﬁlar weight
distribution index (a Value of a ratio Mw/Mn of the
weight—averagé molecular weight Mw.determined in terms of
standaxd polystyrene to a number-average molecular weight Mn
determined in terms of the standard polystyrene and so forth)
should be equal to or smaller than 2.

For the conducltive particle contained in the conductive
path forming part 11 in the anisotropically conductive £ilm 104,
a conductive particle having a magnetism is used because the

same particle can be oriented easily by a method which will be
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cobalt or nickel, particles of alloys thereof,
particles containing these nmetals or particles
obtalned by using these particles as core particles
éﬂaﬁplatlng the surfaces of the core particles with a
netal having a hi gh conduct¥Vity such as gol d,
silver, palladiumor rhodium or particles obtained by
using, as the core particles, the particles of a
non-magnetic netal, the particles of an inorganic
de§96éb8%d@e%@th é@egnéggr%%@@@lﬁﬁcmbtb@nyﬁéhuﬁawwa@ﬁéﬁlcle
and plating the surfaces of the core particles wth a
incondacpaveliohgneti @ metall savhngsamiagedttiom cotrdl Bs iron,
Anong them it is preferable to use the particles

- cobblai bednibyeUsi pgrthelskckel apavysCtrsrass) hpaeoieles

particles and plating the surfaces thereof wth gold

coﬂ@!hﬂgn?a’?hgge GRNAUGT i Wi rtj:ézfyg’sl, lo%t%'iﬁl%%l b 1G9k PHese

. the surfaces of the core partlc es
i.ve netal ot artlc arl rest ct ed t
Paf B SR Pantitlen A ety e pﬁactﬁsa?%he core
erin or va dep05|t|o process . or the |ji
Paf %Cis?ﬁﬁb]tg@‘ alfheﬁﬂﬁeg‘éé’&él% R ] qbﬁoé‘dﬁéittlv&?:é’ %‘b@%uaﬁeaom

by coating the 20 surface of the core particle with a

- sitpatuced VEadEmIoT shadéum, asTther thntke obie igwd byl B5ing,

a coating proportion (a proportion of an area coated
aswiid adee panduciese hkeéabatoithes suf faanenameanedfict hetal,
core particle) of the conductive netal on the particle

theuwdmeclss prreberab soauals s tindd gheh ddam Mbeasis or

more SF-1126 22 preferably equal to or higher than
pof‘gﬁr{%r %@C Hl%l%%réﬂc@ﬂh.gf:ﬂﬁg P ekardl w44 tRe N LPEERHS I e 5

onductivity can
with a conductive magnetic metal such as nickel or cobalt.

Among them, it is preferable to use the particles obtained
by using the nickel particles as the core particles and plating
the surfaces thereof with gold having a high conductivity.

While means for coating the surfaces of the core particles
with the conductive metal is not particularly restricted but
there is used a chemical plating, electroplating, sputtering
or vapor deposition process or the like, for example.

In the case in which a particle obtained by coating the
surface of the core particle with a conductive metal is used
as the conductive particle, a coating proportion {a proportion
of an area coat.ed with the conductive metal to the surface area

of the core particle) of the conductive metal on the particle

surface is preferably equal to or higher than 40%, is more
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magge T

~achi eved. Mreover, the amount of the conductive netal
to coat is 5 preferably 0.5 to 50 % by mass, nore
preferably 2 to 30 % by mass, further preferably 3 to

SF38264 by nmass, and particularly preferably 4 to 20 %
by mass based on the core pérticle.. In the case in
whi ch the conductive netal to coat is gold, the
coating anmobunt thereof is preferably 0. 5 to 30 %by
mass, nore 10 preferably 2 to 20 %by mass, and

preferaely pratal abd yoB hbohsr ophiyy Hefss @ ets dhaitwularly
core particle. Furthernore, the particle dianeter of

préfieraohgudl i ve O parbecdesé sa prefleradndudt ioi 1P0cambe
nore preferably 2 to 50 gm further preferably 3 to

acBP=g8y.and particularly preferably 15 4 to 20 gm

. Moreover, the particle dianmeter distribution (Dw Dn)

o SBFAMCLL SRR chophs pEhctay pL e, iy

d, part ¥, . preferabl . Y. U go
or e PoHh Ve S%dm 5 enaa&SgaF?égﬁypmiséabign?F ol by
the conductive path formng part 11 thus obtai ned can

rpés%’%ﬁa%df anddePorned, "aRdr f Y 3 ot @il ar 1Y
suffi CI ent eI ectrical contact can be obtai ned between
preferakbndudid @ Fakt glaes baselde cootilecrtpye parhicle. In
formng part 11. SF-1126 23 Moreover, the shape of the
theonasket ivevtpiart i ttle cendottipartdicl ard yeosastis ofeldd, the
but the conductive particle takes the

_coating amount thereof is preferably 0.5 to 30 % by mass, more

Q

preferably 2 to 20 % by mass, and further preferably 3 to 15 %
by mass based on the core particle.

Furthermore, the particle diameter of the conductive
particle is preferably 1 to 100 ugm, more preferably 2 to 50
pgm, further preferably 3 to 30 gm, and particularly pfeferably

4 to 20 pm.

Moreover, the particle diameter distribution (Dw/Dn) of
the conductive particle is pfeferably].to 10, more preferably
1.01 to 7, further preferably 1.05 to 5, and particularly
preferably 1.1 to 4.

By using the conductive particle to satisfy these
conditions, the conductive path forming part 11 thus obtained
can easily be pressurized and deformed, and furthermore, a

sufficient electrical contact can be obtained between the

| conductive particles in the conductivé path forming part 11.
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shape of a sphere or an anorphous or is a secondary

particle obtained by aggregating them because it can

easily be dispersed 5 in a polyneric substance
SF-16mi ng material. In addition, it is possible to

properly use a conductive 2particle having a surface

treated with a coupling agent such as a silane

coupling agent or a lubricant. By treating the

surfaceof the particlew th thecouplingagentorthe

| ubMocaptver,1@hiet shappossi the tondmhénve theticle is not

durability of the anisotropically conductive
pargiackar: rSyehiaceansuetine cpatiiceli&el gapt ef s allies the

used in a proportion of 5 to 60% and nore preferably

shabd 8:59%bReber 55 aRf afoMOAME §f act iaor%,éetc:antd%%y particle

pol yneri c substance form'ng material . n sone cases

j i t riipn i.s r.th 5%. .t .
bt Al Rl R B s 2P e cispry oo
,_small. electric¢ resistance val ue cannot be obtai ned.

10 @G Bore™EHéT Sﬁ’%ﬁ&?“‘ﬁ%&ﬁ?@@a%ﬁﬁ%i ch the
proportion is nore than 60% the resulting conductive
pat AN ¥7¢d hgoparkt 1F Pesapble dberreggillveud seopREEtave
necessary elasticity for the conductive path form ng

pangartielhavangot berbdbtai hedatdd wisthprefenaglliend katentheuch
conductive particle to be used in the conductive path

as fOkAlBGepatiipllngheulkt thave sa1suifiacat.copfetrdbtng the
gold. In the case in which a connecting target SF-1126

.msur%@c%hﬁ@EE%QSarEQ&l@%@EEJ@he,euﬁhgg%fQgénﬁgrQmelubricantru"m .

| nSpeCt ed N a . circuit device'to e an | nSpeCtl on
it 18098k 18 LPOSIHH ML RY @irability of the anisotropically

conductive connector.

Such a conductive particle is preferably used in a

- proportion of 5 to 60% and more preferably 7 to 50% in terms

ofawxﬂumefracthnltothepdlymeriCsubstanceformingnmterial.
In some cases in which the proportion is lower than 5%; the
conductive path forﬁing part 11 having a sufficiently small
electricresistancevaluecannotbéobtained. On the other hand,

in some cases in which the proportion is more than 60%, the

. resulting conductive path forming part 11 is apt to be fragile

20 -

S0 that a necessary elasticity for the conductive ﬁath.forming
part 11 cannot be obtained.

It is preferable that the conductive particle to be used
in the conductive path forming part 11 should have a surface

coated with gold. In the case in which a coanecting target
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sol der alloy containing lead, it is preferable that
the conductive particle contained in a side comng in
SF%gﬁéact with 5 the electrode to be inspected which is
tituted by the solder alloy in the conductive
path forming part 11 shoul dbe coated with a
di ffusion-resistant nmetal selected fromrhodi um
pal | adi um rut henium tungsten, nolybdenum platinum
iridium silver and alloys containing them _
eleshsedgentry, ekempée10aPo83rBLECHs Pebeninspreehgd in a
conponent frombeing diffused into the coated |ayer
cirputihedevhdeactd e par ihsbectThe tendettiveopattiitelted by a
having the surface coated with the
sofldttuailopyr eshshantnget ahdcantbe sl preEdrhyi €oahabgthbe
surface of the core particle forned of nickel, iron,
cofffattveliPa t Pk Te @oh@¥ iQkd he 4 idQaMbhi kb8 n contact with
diffusion-resistant netal through a chenical plating,
I ' ' r .Vapo R
£nf SR HRDs TR LFE O B8 S5 U B spupoteer
f the cgonductjve ,particle_can.be copstitute a '
a1 Spy U 0 S S be b e S ARG neeh i Siepde bapcoatea
_the conductive particle is coated with the _
wighfaudibALpésPstani skl nefeli sepretedabrent Hagdium,
out ernost | ayer should be forned of the
pradidfluginorrrgsisiiant tnegakesuaho hgbdéwdh umland nam,i hnédium,
coated | ayer should be fornmed of gold having a high

_sitoadugh@valYoysfeonexanphe. tBEmll AR quyrther,nore,is

the coating anount of t he diffusion-resistant metal
podSiPL &f €S b ddt a8 PESRUEHOPNOt 5 rom being diffused into

the coated layer in the conductive particle.

The conductive particle having the surface coated with

~the diffusion-resistant metal can be formed by coating the

surface of the core particle formed of nickel, iron, cobalt,
their alloy or the like with the diffusion-resistant metal

through a chemical plating, electroplating, sputtering or vapor

- deposition process or the like, for example.

Moreover, the coat of the conductive particle can be
constituted byapluralityofmetal layers. Inthe case inwhich
the conductive particle is coated with the diffusion—res_istantl
metal, it is preferable fhat an outermost layer should be formed
of the diffus‘ion—resistant metal such as rhodium and an inner

coated layer should be formed of gold having a high conductivity,

for example.
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to 40% and nore preferably 10 to 30%in terns of a
mass fraction to the conductive particle. 5 A
mat erial constituting the supporting body 71 to be
SFU% preferably has a coefficient of linear therma
expansion of 3 x 10-5/ K4r less, nore preferably 2
X 10-5to 1 x 10-6 / Kand particularly preferably 6
x 10-6 to 1 x 10-6 / K For a specific material, a
metal material or anon-netal 10 material is used. For
t he Merthermnrs, dhe icodslppsaidilet taf Udee gol d,
silver, copper, iron, nickel, cobalt or their alloy.
diFbuside- nenismedral meatzer iiad prdfdreigssnbheptopuseian of 5
resin material having a high nmechanical strength such

toa®ahal e deerdPabesl No @ BOkYESHRLseSEN mdss fraction
polyaram d resin or a polyam de resin, a conposite

_ torfﬁérbéﬁﬁﬁﬁﬁfﬁe A5 2 glass fiber-reinforced epoxy
ag

resin, ass fiber-reinforced polyester resin or a
glass_fiber-reinfqrced polyimde resin or, a..’
QonpbBrPEE" 14 G B WA SHOPROr i ER AT brigpe used
such 20 as silica, alumna or boron nitride nm xed as a

preferahly hoe ancoepbbkgiresi AT ok iReRr IHheaTathexpamsesnt of 3
regin material such as the polyimde resin or the

x 1f"ask K i berlesi nfonceprefenghlesing LOF tdhd cohpodsi'tE and
resin material such as an epoxy resin with boron,

pamt idaulker 1§ xeck fRs v |4 et 18 °pref er kedotfegasse of a
smal | SF 1126 26 coefficient of thermal expansion.

- Var imus ol hsd A $adtQ b8 PR hedat andihe-isir face Qbniheral

material is used.

For t.he metal material, it ispossible touse gold, silver,
copper, 1iron, nickel, cobalt or their alloy.

For the non-metal matérial, it is possible Lo use a resin
material having a high mechanical strength such as a pelyimide
resin, a polyester resin, a polyaramid resin or a polyamide
resin, a composite resin material such as a glass
fiber-reinforced époxy resin, a glass fiber-reinforced
polyester resin or a glass fiber-reinforced polyimide resin,
or a composite resin material with an inorganic material such
as silica, alumina or- boron nitride mixed as a filler into an
epoxXy resin or the like. The composite resin material such as
the polyimide resin or the glass fiber-reinforced epoxy resin,
or the composite resinmaterial such as an epoxy resin with boron

nitride mixed as a filler is preferred because of a small
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ani sotropi cally conductive connector can be used if

the permanent defornmation of the anisotropically
SF@?@%UCtive 5 connector and the migration of an

trode substance to thezﬁconductlve particle of the

ani sotropically conductive ““connector can be

suppressed in the pressure contact of the

ani sotropi cally conductive connector with the

electrode to be inspected ip the circuit device to be
Co?ﬁgl?h%%%d?ﬁO%P?%W@Et?xﬁﬁn%k%%ific exanpl es of the

| ubricant include a fluororesin type lubricant, a

| ubrVaaimuse dntal irftan; s 49 PemaPplagento ahe Fubfgani el the

material such as boron nitride, silica, zirconia,
anssbtcon cal by decwdugt apdi tennacthydracarbemsgpel f the

nmol d-rel easi ng agent such as a paraffin type wax, :

pePRiGEN S W0 MM i eh @NOLAS syNddietd®i Paraf fedsductive
pol yet hyl ene waxes or fluorocarbons; a fatty acid

co%ﬂ@@tg@l - hgasg|y aargl%}% o?t‘%ﬁyg%em:,geeé Eéfv@éage%gto the

or exanple, stearic aci roxysteari c acl

<o e 2 A S008I gRE LS L sl 1,

stearate or _ethyl ene-bi s-stearam de, 20 or h
copngsteheid 29 P ERT RS LAnthe dutvisiypecontact of the
nol d-rel easing agent such as aliphatic al cohol, for

anbxabpbrl caltlvagpndiachst copnecspy| Witk oot elssiyppslcetip be

al cohol, polyglycol or polyglycerols; a fatty ester

_insyeetad| i releasimmidgertvisuchoabe ghephaspecatod target.

‘I ower al cohol ester, for exanple, butyl stearate

SF- - i%A Oexpaphagr ¥yt ird olbt etiastiaarBids of Altyroresin

pol yval ent al cohol ester, or fatty pol yglycol esters;
tyﬁesilhljnc%ﬁ,ypﬁ lubricant containing, as a main agent, an
inorganic material such as boron nitride, silica, =zirconia,
silicon carbide or graphite; a hydrocarbon type mold-releasing
agent such as a paraffin type wax, metal soap, natural and
synthetic paraffins, polyethylene waxes or fluorccarbons; a
fatty acid type mold-releasing agent such as higher fatty acid, ]
for example, stearic acid or hydroxystearic acid or oxyfatty
acids; a fatty amide tjpe mold-releasing agent such as fatty
amide, for example, amide stearate or ethylene-bis-stearamide,
or alkylene-bis-fatty amides; an alcohol type mold~releasing

agent such as aliphatic alcohol, for example, stearyl alcohol

or 'cetyl alcohol, polyvalent alcohol, polyglycol or

'polyglyéerols; a fatty ester type mold-releasing agent such as

aliphatic acid lower alcohol ester, for example, butyl stearate
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nol d-r el easi ng agent such as silicone oils; a netal
salt of alkyl sulfonic acid, and the |ike. 5 Anbng
them a netal salt of alkyl sulfonic acid is

SE-pt26f erred in that the permanent deformati on of an
ani sotropi cally conducti veZ2gonnector and the mgration
of an electrode substance to the conductive particle
of the anisotropically conductive connector are
suppressed in the 10 pressure contact of the

or grersiataopilcal tol comittet i asr adennetd oty e tywalent aicohol
el ectrode to be inspected in the circuit device to be

estdig, idspecttProd Bf@BlcoBRGk @ had 4 i Lenge . as the
contam nation of the electrode to be inspected in the

§ LG [ [ eCt.l ¢ '

egggﬁ%ﬁfﬂ%%r%f%% d%ﬁ%%rgﬁs%?%giﬁééﬂhﬁégéﬁ?iﬁéﬁi&eﬁgﬁtaOf

high tenperature.is_| ened., An al kaline netal salt
AR SO 551 S TR of al kyl sul fonic

acid, and specific exanples thereof include 1 - .

sodAR e B c & AFGrare !t of sddiimidédaroreid 1s

sul fonate, 1 - sodium dodecanoic sulfonate, 1 -
presiqtingd tim ddvandile 26 muHfantatds fdrmatsioni vh an

tetradecanoi c sulfonate, 1 - sodium pentadecanoic
anisdtfranates 1 ly -caaailiathvhke xadeeanoirc asdl thaategrditien of an

sodi-um hept adecanoi ¢ sul fonate, 1 - sodi um

elairafdRcan® St asid franaliey chrd&adi sHNoRAdeGANH Ghe

sul fonate, 1 - sodium eicosanoic decanoi c sul fonat e,

pot ecanol ¢ sul fonate, 1 - pota
dodecanoi ul f te, 1 - potassiumtridecanoic
prgﬁﬁugghgpg%afi_oggggssé%h§ot£6plcaify conductive ¢

onnector
with the electrode to be inspected in the circuit device to be
the inspection target, and a bad influence such as the
contamination of the electrode to be inspected in the circuit
device to be the inspection target is lessened, particularly,
a bad influence in use at a high temperaiture is lessened.
An alkaline metal salt is preferable for the metal salt
of alkyl sulfonic acid, and specific examples thereof include
1 - sodium decanoic sulfonate, 1 - sodium undecanocic sulfonate,

1 = sodium dodecanoic sulfonate, 1 - scdium tridecanoic

sulfonate, 1 -~ sodium tetradecancic sulfonate, 1 - sodium
pentadecanoic sulfonate, 1 — sodium hexadecancic sulfonate, 1
- sodium heptadecanoic sulfonate, 1 - sodium octadecanocic

sulfonate, 1 - sodium nonadecanoic sulfonate, 1 - sodium

eicosanoic decanoic sulfonate, 1 -~ potassiumdecancic sulfonate,

anlgotg%@%luw;%wﬁ _I_CfoqglaetcecoKSFé.gelZQJégﬁfuegsns-ed__i_n__the
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tetradecanoi c sul fonate, 1 - potassi um pentadecanoic
sul fonate, 1 - potassium hexadecanoic sulfonate, 1 -
pot assi um 5 heptadecanoi c sulfonate, 1 - potassium
SF-dtifadecanoi ¢ sul fonate, 1 - potassium nonadecanoic
sul fonate, 1 - potaSS|un1eﬁEbsanoic decanoi c
sul fonate, 1-lithium decanoic sulfonate, 1-lithium
undecanoi ¢ sul fonate, 1-lithium dodecanoic sul fonate,
1-lithiunmtridecanoi csul fonate, 1-Lithiumtetradecanoic
1 Al fonat eindedandiicusupdotradecaiorcostd § ohan elodecanoic
1-l1ithium hexadecanoic sulfonate, 1-lithium

suheptaderanc posdkbanat €riddchhd b U DRda0RCaNO Cootassium
- sul fonate, 1-1ithium nonadecanoic sul fonate,

.te@ré&é@éﬂ@l@kﬁﬂ%ﬁﬁ%&% Q§Q%§9E§s§Hﬁﬁ?ﬁ§k%de@ﬁﬁoEEQhﬁlfonate,

| soners. Among t hése conpounds, the sodiumsalt is
1Pt %%%%éﬂﬂ At St ué‘eQ'%‘tJ‘?y B in

i nati on. _The amount of the Iubn

' co
hepl A S eNe bC e Lo0ALEc el ~dF0 t S hRr o6t CE&PW Sulfonatef

conductive connector may be such that 20 the circuit
1 ~degteestgnpeonade ¢asplet Bldd ohdatget 1dopstase gk ekcoggnoic
t he ani sotropically conductive connector but the
dearirect ¢ oslel fomate, | sttt i detdmeo o rswil fordena c €l -t ol el um
the inspection target in the inspection and use after
undd@anNsPest i Bind Se Not-1 Mfh Leh cedde Sndil@ b ZEdTit &,
nmet hod of applying the lubricant to the

. 1= PSR OPH LA Yn ELAMIEE # H8a CONNELT PEn iakeh. ¢ St RAFSESic

to use
sulfonate, 1l-lithium pentadecancic sulfonate, 1-1ithium

hexadecanoic sulfonate, l1-lithium heptadecanoic sulfonate,
1-lithium octadecanoic sulfonate, l1-lithium nonadecanoic
sulfonate, 1-lithium eicosanocic decanoic sulfonate, and their
isomers.

Among these compounds, the sodium salt is particularly

Ipreferable because of a high heat resistance.

These compounds may be used singly or in combination.

The amount of the lubricant to be applied to the surface
of the anisotropically conductive connector may be such that
the circuit device to be the inspection target does not stick
to the anisotropically conductive connector but the electrode
'U)beinspectajinthecircuitdeviceibeétheinspectiontarget
in the inspection and use after the inspection is not

influenced.
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wel | - known net hods, for exanple, coating by a spray
method or wth a brush, the dropping of a solution
onto a surface to be 5 applied, the lipping of the
SFad6ot ropi cal | y conductive connector in the solution,
and the like. In these appl%8 ng nethods, it is
possible to properly wutilize a nmethod of diluting the
| ubricant with a solvent such as al cohol, applying
t hedi | ut edsol utionto thesurface of the 10 conductive
part FokeaandthédnoVapoplying the sdbwerant Acgotldéng to
such a nmethod, it is possible to uniformy apply the
anigbrirephtal 0yt Bensuet age ebrnhbheteonduetiyeppasibtieto use
It is also possible to use a nethod of putting a
wel 4RIhe ARt me t o ds SAdd HAWHA Stakeidk 2% PN hethod or

tenperature in a proper 5 anount on the surface

uctive

: wilgﬁ gﬁ@%ﬁ&? 'fgl%ggggﬁgﬁ%g%phcggigtlgggi uccot iaV alrface to be -

connect or ‘an € “ani sotropically con

connect to.a high tenpperature, there nelting, the
0P BPreabieahibabbiy? b hRe ahiBr EESRECE bLY HEOBHNE SLBe

The ani sotropically conductive connector 10 can be 20
CORBREFAEt kReBRf nSehetionr oalAgthanheks- for exanpl e.

Fig. 6 is an explanatory cross-sectional view show ng

a sinuthese agelrdigngrebhads exaople wisailmbd dte oobeperly

used for manufacturing the anisotropically conductive

utC0NBABCE efe thidd A€ CGDI Hanieg WHA 1hbe iprasent th nvealliveht such
The nold is constituted SF-1126 30 by an upper nold 50

. asdttEhd OWBEp DL g S0 &RKIING 1 RBIL I+ L B8 @M LB s WPELHe Ffethe . .

opposed to each other, and a nol ding space 59 is

co{la{lg]égve particle and then wvapcerizing the solvent.

According to such a method, it is possible to uniformly apply
the lubricant to the surface of the conductive particle.

It is also possible to use a method of putting a lubricant
in a solid powder state ét an ordinary temperature in a proper
amount on the surface to be applied in the anisotropically
conductive connector and heating the anisctropically
conductive connector to a high temperature, therebymelting the
lubricant and applying the lﬁbricant to the surface.

The anisotropically conductive connector 10 can be
manufactured in the following manner, for example.

Fig. 6 is an explanatory cross—séctignal view showing a
structure according to an example of a mold to be used Zfor
manufacturing the anisotropically conductive connector in

accordance with the present invention. Themold is constituted
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bet ween the nol ding surface of the upper nold 50 (a

| ower surface in Fig. 6) and the nolding surface of

the | ower surface 55 (an 5 upper surface in Fig. 6).
SF{1h2& he upper nold 50, a ferromagnetic |layer 52 is

formed on the surface of &0ferromagnetic substrate 51

(a lower surface in Fig. 6) in accordance with an

arrangenent pattern correspondi ngt ot hepatt er nof

t heconductive path formng part 10 11 in the intended
byani sppeopical 150 eoddactower ooidetd araklidyg andaia therewith

non- magnetic | ayer 53 having a thickness which is

wh SeRsiantpeddaa eguad ci o thie , thicknessi g kpace 59 is formed
ferromagnetic layer 52 is formed in portions other

: beff'l!\?@éln RS I Qﬂ%‘fé%e! & f&? E%)ger%I@%OOE har,Rand, - fice

erromagneti c [ayer IS on 15 the surface of

. f ' bs. 6 f '
i R AUt PR EE DL ARt T AT CovPasaBtarhg 75 (2

the pattern of_the conductive path formng part 11 in

UPReR $WHEAfRed ™ diSot $lopi cal Iy conducti ve connector 10,

and a non-magnetic |ayer 58 having a greater .
t hi cknéds whper theld Hi bk aeSer vmadiee ROC flayadimmgnes | formed
| ayer 57 is formed in portions other than the
on feeter punfinest iof halrerr&ragrfeisiepubsttateedl bet Wwenrtdierface
non- magnetic | ayer 58 and the ferromagnetic |ayer 57
insSeidhad) i GRNGAMESRAGE! &Y and Qfr falqEmeh hes project ed
portion Ila is provided on the nolding surface of the

.-co%:ﬁ%oﬂ@ﬂ%@érth%:péﬁégrﬁjoﬁh@c%?ﬂdﬁgzitgére.- b el AG part.

e fTerromagnetic substrates 51 an i'n the upper
11 rlrgl&esgngggdtegearllfgg{r&?:{gaﬁy clo}xd{l%tive conhector 10, and
a non-magnetic layer 53 having a thickness which is
substantially equal to the thickness of the ferromagnetic layer

52 is formed in portions other than the ferromagnetic layer 52.

On the other hand, a ferromagnetic layer 57 is formed on

the surface of a ferromagnetic substrate 56 (an upper surface

in Fig. 6} in accordance with a pattern corresponding to the
pattern of the conductive path formin@‘part 11 in the intended
anisotropically conductive connector 10, and a non-magnetic
layer 58 having a greater thickness than the thickness of the
ferromagnetic layer 57 ié formed in portions other than the
ferromagnetic layer 57. A step is formed between the

non-maghetic layer 58 and the ferromagnetic layer 57 so that
a concave space 57a for forming the projected portion 1la is .

provided on the molding surface of the lower mold 55.




possible to use a ferromagnetic netal such as iron, an
iron - nickel alloy, an iron - cobalt alloy, nickel or
cobalt. It is 5 preferable that the ferromagnetic
SE-dl@strates 51 and 56 should have thicknesses of 0.1

~to 50 mm and shoul d have s@#both surfaces and be
subjected to a chem cal degreasing treatnent and a
nmechani cal polishing treatnent.
Asamat eri al constitutingthe ferromagnetic |ayers 52 10
and As7 ai mat éeiappeynaiol dhiSihant et herromegnabid BH)strates
noreover, it is possible to use a ferromagnetic netal

51 saedh B i Gihe alppdr Qb Id NBEkRld dHOYLowdY iniclM -55, it is

cobalt alloy, nickel or cobalt. It is preferable that

pod Lo ‘E@%nﬁt Egrkéﬁgﬁﬁe@gc%@tﬁ shavld iha8%e an iron -

t hi cknesses of mor nore. In the case Iin which the
5 th| kness is_smalle han aus
niG %Héhe?yb a?|e¥%nha§wkga %??E. ?kg%rengF%gl% Pt is
dlstrlbutlon to act on the nDIdl naterl y
Preferahifedhiat the E%Faomagn%br%s%ﬂkf raﬁe# ﬁdﬁfla %ﬁhouid

to collect conductive particles in high density in
have pbiCkBASEESHEL Ohd todduen ianel gbpﬁlddﬁﬁmgm@a*ﬁh spr fxges
in the nolding material layer. In sonme cases,
and her efidrjectidd i 4 miossiddle degyoddsEimy anreatment and a
ani sotropi cally conductive connector which is

| - med¥aeldLntpo A HEterd Admeaanst i tuting the non- magnetic
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| ayers 53 and 58 in the upper nold 50 and the | ower

.ol d 53, mg%&ﬁgrlﬁ%ﬁstucu%'fn@l%ﬁe3§e£§01993§é@1@ todses2

‘a non- magneti c neta such as copper a po yITEFI C

anas%bﬁtl%nct%eh \]Qp%% %oli%ago aﬁds£ﬁgcfov\olerartm é‘?, nloreover,

it 1s possible to use a ferromagnetic metal such as iron, an
iron — nickel alloy, an iron - cobalt alloy, nickel or cobalt.
It is preferable that the ferromagnetic layers 52 and 57 should
have thicknesses of 10u'm or more. In the case in which the
thickness is smaller than 10um, it is hard to cause a magnetic

field having a sufficient strength distribution to act on the

mol'ding“ material layer to be formed in the mold. As a result,

it is difficult to collect conductive particles in a high
density in a portion to be the conductive path forming part 1l
in the molding material layer. In some cases, therefore, it
is iﬁpossible to obtain an anisotropically conductive connector
which is excellent.

As amaterial constituting the non-magnetic layers 53 and

58 in the upper Iﬁold 50 and the lower mold 55, furthermore, it
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is preferable to use a polyneric substance cured by a
radiation in that the non-nmagnetic |ayers 53 and 58
can easily be formed by a technique of
SF-ph#t ol i t hography. As the material, it is possible to
‘use a photoresist such as a#% acrylic dry filmresist,
an epoxy type liquid resist or a polyimde type liquid
resi st. Moreover, the thickness of the non-magnetic
| ayer 58 in the lower nold 55 is set corresponding to
is ties pilo]l ecto onshed ghn-—nagnétihenpt ol estiell poredrpelad
~and the thickness of the ferromagnetic |ayer 57 which
po Byife t Oc hend ot aveek By iusi aghthe meklstinte exanpleelikbe It
ani sotropically conductive connector 10 is

is PRRAHAGILd ol s d Eie%é%&@ﬂa%ume ckPefigpt Pidiation

all, as shown in F frame- shaped spacers 54a and

: t s i 7 i [ 7

in A R 98nt HBRRE Rorrets Sal RP e gE 25308e Borgne
prepared, and_the s rting body 71 is fixed.tq the .

bY [ CHat G MRG0T JOST £ Dbt SRR ondle it e St g E 13
the frane-shaped spacer 20 54b, and furthernore, the .

PO$ 7 HpEe $Rapeel AR SHes t SUShS 8BRCTH ther Vigper heFasts
50. On the other hand, a conductive particle

an exiixhi tivpg hiqmadnetsis ios dispey setde ftwealégnabl esist.
pol ynmeri c substance formng material to prepare a

pastheyitddees Mplidinghiekaeisal of Sthd Iith-33: e tshowayier 58 in
Fig. 8, subsequently, the nolding material is filled

..thé N PR Eaf ©F MBAs by de SRAGRII A R00hd BeoAekdiing height .

of the projected portion 1la and the thickness of the
ferromagnetic layer 57 which are to be formed.

By using the mold, for example, the anisotropically

conductive connector 10 is manufactured in the following

manner,

First of all, as shown in Fig. 7, frame—shaped spacers
54a and 54b and the supporting body 71 having the opening 73
and the positioning hole 72 shown in Figs. 4 and 5 are p.repared,
and the supporting body 71 is fixed to thelpredetermined
position of the lower mold 55 through the frame-shaped spacer
54b, and furthermore, the frame-shaped spacer 54a is provided
in the upper mold 50. |

On the other hand, a conductive particle exhibiting a
magnetism is dispersed into a curable polymeric substande

forming material to prepare a paste-like molding material.
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surface of the upper nold 50 to forma first nolding

material |ayer 6la. On the other hand, the nol ding

material is filled 5in a space fornmed by the | ower
SFdb2&l 55, the spacer 54b and the supporting body 71 to

forma second nol ding materddal | ayer 61b. As shown in

Fig. 9, the upper nold 50 is aligned and provi ded on

t he supporting body 71 so that the first nolding

material |layer 6la is |lamnated on the second nol di ng

mat exs adhowtD inayer .68h. sexequantélecthomghétingnodterial

shown) provided on the upper surface of the

isfer1osmonetd %Tp%%stfroa&f@éw Rhihepdpper sABl gn56he afdllding

the | ower surface of the ferromagnetic substrate 56 in

sujt:chel Ve ng?ﬁb?@o@@r% ed L C243€ A2k !Reﬂnaterlal

rmgnetl aving an I ntensity I st I‘I

t hat par al | field.havin

Lay i it 1y poEhBenEhpE T o aEr ¢ ng@fﬁge%éa&f Lepge2ec
. upper nold 50 and the ferrona netic layer 57 of
in|pwerarpfarnsd oy ridsp é@&%gmpg@r ePo T aPRgey ?ﬁ@ &nd the

direction of the thickness of the first nolding
supmpeetiad doalye?l Gtafand a ke c2hdsve badnawladiag atat avedl 61b.

| ayer 61b. As a result, in the first nolding materi al

| ayers Glieovand o 1 s.econcdt il hpwy: matler il il sayeelri grédld,and

the conductive particles dispersed in each of the -

prwi&écﬁlgon r@'Ieers'u%IpolJ:@i%rgs LRI, gat Ber edatNtRe PO £EOMA Pding
be the conductlve pat formng part 11 positioned

.___.'ma@?e}}f/% as%er.g gshgg éeacéﬂ 1;1?% %%%gf}rﬂg%éﬁéﬁﬁ%téﬁal

1a§§¥eéfb§7 of the | oner nold 55 correspondi ng

Next, an electromagnet (not shown) provided on the upper
surface of the ferromagnetic substrate 51 in the upper mold 50
and the lower surface of the ferromagnetic substrate 56 in the
lower mold 55 is operated to cause a parallel magnetic field
having an intensity distribution, that is, a parallel magnetic
field having a high intensity between the ferromagnetic layer
52 of the upper mold 50 and the fej:romagnetic layer 57 of the
lower mold 55 corresponding thereto to act in the direction of |

the thickness of the first molding material layer 6la and the

second molding material layer 6l1b. As a result, in the first

moldingmaterial layer 6la and the secondmoldingmaterial layer
61b, the conductive particles dispe.rsed in each of the molding
material layers are gathered in a portion to be the conductive

path forming part 11 positioned between each of the
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thereto and are arranged in the direction of the

t hi ckness of each of the nolding material |ayers. 5

In this condition, each of the nolding naterial |ayers
SFil32&ubj ected to a curing treatnent. As shown in Fig.

10, consequently, there is4f ormed an ani sotropically

conductive film 10A having the conductive path

formng part 11 filled densely in a state in which

t heconductive particles are 10 arranged in the _
fediorethon ©flaydid cknesS the apperasbile pol ¥ABrégch of the

substance and the insulating part 15 fornmed by an

felPSHhGhdO: BA@SEE C5PObyNEEd C SHbStANCE HavidNG-dWonding

conductive particle or very few conductive particles
I S t i at iy [
enqfeq il e LT AR 0 B Gt ERCh Rt ot
is taken out after the nplding through the nold.
ea%%ﬁ%@&%ﬁn@%ﬁd%WﬁHQQt?Eﬁ t o an ani sotropical ly
conductive connector 101 having a structure shown in
Fi g.1m £hdsd cRaFiNg ofe kEabhi @éngh%plml@éngtlh@?%ﬂﬁl dgpyers
The lubricant is applied to one of the surface sides
is ofubjdrteahitsota opicald vt oonduett ve Asosheetodn( &dguppér
side in Fig. 11) to provide the lubricant |ayer 40.
corGonpeauant | yohdhe iantSoidd e ald Mseongiicid Me; conductive
connector 10 having the structure shown in Figs. 1 to

£1 5o | sodvepif A wnied. cfaddi2hy 3%, A%, desslihed aho) eil #h8 eqg

curing treatnment of each of the nolding materia

- dend VES Si,£AN D& GATT 66 040 AL A RS L WA cres are e

arranged in the direction of a thickness in an elastic polymeric
substance and the insulating part 15 formed by an insulating
elastic polymeric substance having no conductive particle or

very few conductive particles in order to surround the

- conductive path forming part 11.

Then, the anisotropiéally’conductive connactor is taken
out after the molding through the mold. Consequently, there
is obtainedEﬂlanisptropically’conductive connector 101 having
a structure shown in Fig. 11 and having no lubricant applied
thereto.

The lubricant is applied to one of the surface sides of
the anisotropically conductive connector uu1uppersidé:u1Fig.
11) to provide the lubricant layer 40. Consequently, the
anisotropically conductive connector 10 having the structure

shown in Figs. 1 to 3 is manufactured.
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the parallel magnetic field is maintained to act and
can also be perforned after the action of the
parall el magnetic field 5 is stopped. It is
SF3ie erabl e that the intensity of the parallel
magnetic field to act on e&8h of the nolding materi al
| ayers should be 20,000 to 1,000,000 u T on an
average. As neans for causing the parallel magnetic
field to act 10 on each of the nolding materia
| ay ks darormidvast abiotvel, sthksour pogsitainantusg gach of the
per manent magnet in place of an el ectronmagnet. A
mo P&l @ et e rign ala Vieatsmedn dfe Alaticied betAla N s€Catkype which
alloy) ferrite or. the like is preferable in that the
the BansSi e Hfadrie i Parahhel s monetitndd ald awitt BhA ¢8€ also
above range can be obtained. 15 The curing treatnent

oe S 260,04 ARl e il e pigpEcly cicoa

. _heating.treatnent is usually carried out. Specific

15 HEet¥ G  t enperature and heating tine are properly
selected in consideration of the type of a _polyneric
substtankc® BrisraRP o thatering icvrrrsttut idfg thive Bedladilfg
material layer or the like, a tinme required for the

nagmyeheniiofd the asonducerrd pdrthel Bpldand méeetike.layers
Fig. 12 is a schematic explanatory view show ng a

sh&SE TG &Ir e ACEOT €h NY, 6 0 A X3Pl ofn arv<appar.atus for
I nspecting SF-1126 36 a circuit device in accordance

oWt he Rresent chi¥enli O palhel APP#H-3es ik0Field to act ...

i nspecting a circuit device'is provide
on each of the molding material layers, moreover, 1t is also

possible to use a permanent magnet in place of an electromagnet.
A permanent magnet formed of Alnico (Fe~Al-Ni-Co type alloy)
ferrite or the like is preferable in that the intensity of the
parallel magnetic field within the above range can be obtained.

The curing treatment of each of the molding material
layers is properly selected depending on a material to be used
and a heating treatment is usually carried out. Specific
heating temperature and heating time are properly selected in
consideration of the type of a polymeric substance forming
material constituting the molding meterial layer or the like,
a time required for the movement of. the conductive particle,
and.the like.

Fig. 12 is a schematic explanatory view showing a

structure according to an example of an apparatus for inspecting
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with a circuit board 5 for an inspection which has a

guide pin 9. An electrode 6 for an inspection is

fornmed on the surface 5 of the circuit board 5 for an
SFilhgpection (the upper surface in Fig. 1) in accordance

with a pattern correspondinm$ to the pattern of a

hem spherical solder ball electrode 2 in the circuit

device 1 to be an inspection target. The

ani sotropi cally conductive connector 10 having the 10
a sirocitréeghoaninna&igsdadceéowdthstbeopirdsenonithention.

surface of the circuit board 5 for an inspection.

Mor erisd egichiredhlsyzot he sp@uitde goh it dis t aserted d prbhieded

positioning hole 72 (see Figs. 1 to 3) formed on the

wiBHPPQUiting hady4ls i 7t he %is@%ft%hcﬁwh r?%%“%hii‘é% pin

connector 10 so that the anisotropically conductive 15
cannegt oy, .10, i ixed onto the. surface of the circuit
9 poll s} PG AP ELSE 4f 6 Regh R EhRedbt race
conductive path formng part 11 in the - ,
Of"dﬁ?%&tlnr&]ilc?app?réo%cﬁ?& PPelRFPRFEBAR] SthpdiPRcoheyrigre L0
_the electrode 6 for an inspection, and a lubricant is
Figppll et apterdance fukidr a2 Pphbterdecotreseonding to the
ani sotropically conductive 20 film 10A which conmes in
patoatmctf wit hehhsplodrionhl skevder Hasb eldatradd ubrixmanhe
| ayer 40 is formed. In the apparatus for inspecting a

cifdliLti dedeydCe, td Nee £ironbpedevbgerdryst provided on
the ani sotropically conductive . connector 10 in such a

. mannge thatsdheyseldary bablehatid 0deSELb12003822: kg the

positioned on the conductive path formng part 11,
st%xggtf%f%;s;ﬂrjog%%%%wﬂgs% istgrgsls’sedprlonvis eC o% % reeg{llrggce of

the circuit board 5 for an inspection. More specifically, the
guide pin 9 is inserted in the positioning hole 72 (see Figs.
1 to 3) formed on the supporting bedy 71 in the anisotropically
conductive connector 10 so that the anisotropically conductive
connector 10 is fixed onto the surface of the circuit board 5
for an inspection in a state in which the conductive path forming

part 11 in the anisotropically conductive £film 10A is positioned

‘on the electrode 6 for an inspection, and a lubricant is applied

onto a surface at the side of the anisotropically conductive

" film 1.0A which comes in contact with the circuit device 1 so

that a lubricant layer 40 is formed.
In the apparatus for inspecting a circuit device, the
circuit device 1 is provided on the anisotropically conductive

connector 10 in such a manner that the solder ball electrode
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the circuit board 5 for an inspection in this state,
for exanple. Consequently, each of the conductive
path form ng parts 11 in 5 the anisotropically
SFaogglucti ve connector 10 is interposed and pressed
between the solder ball elextrode 2 and the el ectrode
6 for an inspection. As a result, an electrica
connection can be achieved between each of the sol der
ball electrodes 2 of the <circuit device 1 and each of
2 thpoglieecbhedesn &HeOboaButRSPEGHA O tH@niifgt PEreirGUERd the
board 5 for an inspection. In this inspection state,
cik88: E14EH de deYLCordsd Syl IS REEHED. o AGGH ANG L @6t Bboach

apparatus for Inspecting a circuit device, there s

' h [ I cal | d I 1
e e TR e B L o b g At 4P e Top padLe.

the ani sotropically conductive film10A with which the
CorppdnrttlYeAad OdntEei RORBHEALYS dh formify parts 11 in
el ectrode to be inspected is the projected sol der

 theani stgmuriowd 1y comeiusttére, cppnpetoposdiilsl énterposed and

prevent a pernmanent deformation or a deformation by
prans adhrissivererf ithm beldgrchased bverrddee Zannslothepetattyode
20 conductive filmI1OA due to the pressure contact of

6 fldieagl BedgQeeiond 0 be dnspaciiedagetdairidal soP@esbbe can
to prevent or suppress the migration of the el ectrode

be %%t%b8£wégﬁ %é)({:kg%rf Pﬁélso,ﬁﬂ&bﬁ‘EQ%J@e%ﬁ}:%ﬁgsaQ of the

uctive particle. Also In the case in

.large nunber.of circuit Vi ces ar.e i nspected. . .
"“Ci%ﬁﬁﬁi' J] e%%ﬁ?%hﬁgﬁ%ngq$H%F§F5%§9d§F'?gﬂﬁﬁggi%?%p?%Flonhmwwmm””””

. _0ohtain a stable cgnductiviﬁy for a Ion% peri od, of ,
ink clrcult beocard for an inspection. n this inspection

state, the circuit device 1 is inspected.

According to the apparatus for inspecting a circuit
device, there is provided the anisotropically conductive
connector 10 in which the lubricant is applied to the side of
the anisotropicélly’conductive film 10A with which the circuit

device comes in contact. Even if the electrode to be inspected

is the projected solder ball electrode 2, therefore, it is

possible to prevent a permanent deformation or a deformation
by an abrasion from being causéd over the anisotropically

conductive £ilm 10A due to the pressure contact of the electrode
fo be inspected so that it is possible to prevent or suppress
the migration of the electrode substance of the solder ball
electrode 2 to the conductive particle. Also in the case in

which a large number of circuit devices 1 are inspected
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In addition, also in the case in which the

ani sotropically conductive connector 10 is used in a

pressure contact with the 5 circuit device 1 in a
SFHilgh-t enperature environnment, it is possible to

prevent or suppress the adH8si on of the

ani sotropi cally conductive connector 10 to the circuit

device 1. In the anisotropically conductive connector

10, noreover, 10 a pernmanent deformation or a
codefonoaslipn byeaafabeasibonisspopsEvkat bd dlhomibed ngtable

caused by a pressure contact with the electrode to be
cohtapecv ety toraddibhgnpépibhieoant seéropically

conductive connector 10, therefore, it is possible to

el ecﬂ L6ak kY ohNSPELS 1hh£5hé3b5%' i \QEYbﬁech\@ &H?%tf@%ﬂc@ally

a 15 sheet-Ili ke connector In t e case I n which

' coﬁg&% lfékc é}oné\:eo %Lﬂé)ed Li%eg rggi@%%g)%toaltcﬁethe

anlso ropic I've connector

sheet - |.i ke connect or ls not required and it is
‘3156%? bfeviee hvoRd? ahbglab’F%W%JFa%u’ﬁ%s?Wbﬁ%lFm%?m at§ of
bet ween the sheet-1ike 20 connector and the
poanilbe riopiREEYIE oRH U EPREC EDNHER t afhaDleec T tBhey
change in a tenperature, and furthernore, the
anisspecpicml 1 appardtatsi varndneecanst LfutedeasilkyguiThdevice
present invention is not restricted to the enbodi nent
1.descri bed above but various changes can be nade.
'SF-1126 39 (1) In the case in which the

Ty con

anigothapicaldy-conduct | %%ndﬁgga%t O5nRELOsAiINY horddeor, .

present invention is to be use
a permanent deformation or a deformation by an abrasion is

‘prevented from being caused by a pressure contact with the

electrode to be inspected. In addition to the anisotropically
conductive connector 10, therefore, it is possible to
electrically inspect the circuit device without using a
sheet-1like cénnector.

In the case in which the sheet-1like connector is not used,
an alignment of the anisotropically conductive connector 10 and
the sheet-like connector is not required and it is possible to
avoid a problemof a positional deviation between the sheet-1ike
connector and the anisotropically conductive connector 10 due

to a change in a temperature, and furthermore, the inspecting

| apparatus can be constituted easily.

Thepresentinventionjj;notrestrictedix)theembodiment

described above but various changes can be made.
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the electrical inspection of the circuit device, the
el ectrode to be inspected in the circuit device to be
the inspection target 5 is not restricted to the
SFHas spherical solder ball electrode but may be a | ead
el ectrode or a pl ate-shapeddel ectrode, for exanple.
(2) It is not essential to provide the supporting body
in the anisotropically conductive connector but the
ani sotropically 10 conductive connector nay be forned
(1by oIt ythéecasdesonrapical tlye awhswctdévecdllmcqiBudinive
the case in which the anisotropically conductive

cofRBREEE O c RSO Wk Y tBelhies f@Seitvdiviei Eantd b asbe for

used in the electrical inspection for the circuit
[ 1 - [ opj - Ch il
e KB By T Ut R e thoay o o e oErode
i.nspection. ;According to,such. a ,structur.e, it i.s
R e
. between the anisotropically conductive filn1anf tge
1o ui$S bosr e d oo it ﬁ@ﬂééppﬁﬁﬁcfd ﬁPlﬁ§rpB§§'b? eglprode
manuf act ure such an anisotropically conductive
bugommededra bheagsisdgcnesled ofor RaattashapeAgel petrode, for
ani sotropically conductive connector which has a space
examgion for a substrate arrangenent capabl e of
providing the circuit board 5 for an inspection in a
(2ol di g sSPBEE: s P10V £l G PAEv She k@?@sﬁ?p@kt@ﬂbtbd&aﬁﬁ the
for an inspection in the space region for a substrate

 ARISAPESIER 1 1 P A TGOS RBEE N N0k 8 opically

conductive connector may be formed by only the anisotropically
conductive film.

(3) In the case in which the anisotropically conductive
connector according to the present invention is to be used in

the electrical inspection for the circuit device, the

‘anisotropically conductive film may be bonded integrally with

the circuit board for an inspection. According to such a

" structure, it is possible to reliably prevent a positional

deviation between the anisotropically conductive film and the
circuit board for an inspection.

it is possible to manufacture such an anisotropically
conductive connector bylusing a mold for manufacturing the
anisotropically conductive connector which has a space region
for a substrate arrangement capable of providing the circuit

board 5 for an inspection in a molding space, providing the
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~injecting a nolding material into the nolding space to
carry out a curing treatnent, for exanple, in this
condition. 5 (4) The lubricant nmay be applied to both

SFdilgles of the anisotropically conductive connector. By
applying the lubricant to t4ie circuit board side for
an inspection in addition to the side of the
conductive film of the anisotropically conductive
connector which cones in 10 contact with the circuit

cidewuiteboatdi Sopossi bheptotiunt her thenspace tdeion for a
repetitive use durability of the anisotropically

suB9pgLEti é(?réﬁ?@ﬁéﬁ@fiﬂl nth8embDapPRGt kPhce (5] tHelhSld and
ani sotropi call'y conductive connector according to the

1nﬁagﬁf§é %QM§ﬂ&h9 qﬁﬂg%féﬁ“HH%dWSKPﬁbﬁd QQWEBQCQaEEScarry
e arran at a const ant pItC and a part
onduct ath formn e, set
oul fF SR 00 bFERERTTe ook rBRF R T %ﬁglpfon
electrically connected to the electrode to
(4] nsphe el RiCa ke BAhdre cHMRILESF VR gt f%rc?ﬁ%g%a?]%%
may be set to be non-effective conductive path
an{ophioglpatls wbhdhcROvareonpecepeetrically connect ed
to the electrode to be inspected. Mre specifically,
as skpwpplryikig thk3lubeteazaitr ¢di the deviccet bobadbeide for
i nspection targets have a structure in which the

an SDhéieschadh Bl erddiqdes Zineh AR elreehkodesdtetibe film

i nspected are arranged only in a part of the positions

Wofoéhéa%ﬁigggg%%%%gﬁlul a&&§19& @?ﬁﬂgéﬁathﬁiéﬁhcoﬁQE i < W

e Package TSOP (Thin Snal

exanpl e

'coé%ac l§ﬁ°§ﬁge%lréu£9 dev1ce,|1t is possible to further

enhance the repetitive use durability of the anisotropically
conductive connector in the inspection.

(5) In the anisotropicaliy conductive connector according to
the present invention, the conductiﬁe path forming parts may
be arranged at a constant pitch and a part of the conductive

path forming parts may be set to be effective conductive path

. forming parts to be electrically connected to the electrode to

be inspected and the other conductive path forming parts may
be set to be non—-effective conductiﬁe‘path forming parts which
arelurtelectricailyconnectedtx>theelectrodetolxainspected.
More specifically, as shown in Fig. 13, some circuit
devices 1 to be inspection targets have a structure in which

the solder ball electrodes 2 which are electrodes to. be

'inspectedarearrangedonlyjjlapartofthepositionsoflattice
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the ani sotropically conductive connector 10 for
inspecting the circuit device 1, the conductive path
formng part 11 may be 5 provided in accordance with
SF-utes position of the lattice point at a substantially
equal pitch to the electrode to be inspected, and the
- conductive path formng part 11 placed in a position
corresponding to the el ectrode to be inspected may be
set to be the effective conductive path form ng part
po il tdie Htdweist il ooneict | e patding ey, Magpe partio Keammy
be set to be the non-effective conductive path form ng

PaPBLdsSy , Askr dithd f @rthe S QtoRLERLLY) cegﬂgﬁei Y€ke. 1In

connector 10  having such a structure, in

thggﬂﬁg%%ggﬁiﬁgi%kgg?n@@é§féé%%5%%%&%F098q%ﬁ;%M?RECE%P%the

connector erronagneti C ayers o
. are arranged_at constant pitch, Wien a magnetjc
ClEGEty C{es“é“é-‘u&ed §@delﬁtt1?f§ REFBi ﬁ@r%’fl%r?gﬁl Jajyéﬁla}y be

consequent |y, the conductive particles can be = =

pref¥ded ém pgcogdenepedl Badtler inestidd onnofr et kit esl point
positions. Thus, the densities of the conductive

at partbztaest icdn shegqmade idgqrrakotttheeatbc0odeher benintdpected,
conductive path form ng parts which are obtained,

and egRednrlctivEherehorermnihgl papeSSsl b%l?a&@d obt ad pddieion
ani sotropically conductive connector having a snal

corbdd ﬁHEﬁ@tﬁﬁ%ﬁ@ﬁ@l%%%r%%%i%Baﬂgeiﬂgéégﬁegfm£§Qxaset to
conductive path formng parts. SF-1126 42 (6)” The

_.._.._be._pf_i_es_oet{_fo%og_tciq;_e]t_yco%%pudc_ ctjve ¢ %n_r_k%%tm%fgg%caogtdi_an Qe th8er o

esen nvent i on can contaln a rern cing nmateril al™.

cogéﬁctive path forming parts 11 may be set to be the
non-effective conductive path forming parts.

According to the anisotropically conductive connector 10
having such a structure, in the manufacture of the
anisotropically cohductive connector 10, the ferromagnetic
layers of the mold are arranged at a constant pitch. When a
magnetic field is caused to act on the molding material layer,
consequently, the conductive particles can be efficiently
gathered and oriented in predetermined positions. Thus, the
densities of the conductive particles can be made équal to each
other in the conductive path forming parts which are obtained,
respectively. Therefore, it is possible to obtain the

anisotropically conductive connector having a small difference

between the resistance values of the conductive path forming

rparts.
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such a reinforcing material, it is possible to
suitably use a material constituted by a nesh or a
nonwoven fabric. 5 By causing the reinforcing nmateri al
SF-i26be contained in the anisotropically conductive
film the deformation of tHW2 conductive path form ng
part can be suppressed still nore even if pressing is
repetitively carried out by a connecting target
el ectrode. Consequently, it is possible to obtain a
(6 muclThro e 1 sbd reipdld-A lgondudticeiitye foomna dtong apepirddngf to
time. The mesh or the nonwoven fabric constituting the

thd -REQLEI NYvoRt 86h Alanbbehai s f oLARE B8y Q4G8PLLL. For
fiber can be used suitably. Exanples of the organic

oo SEat P A HEREITTLE 2 et B Bty e o

e B e Y s 2 il @arySten T

fiber and the |like. B u5|ng an organic fiber haV|n
a c&ef FREPdRY &hel rRéR ort:h@gnla@t%&baﬁsr%rpwwa}@ed in
equal to or approximte to that of 20 a material -
thd amiisvg ropiormielt ismpdurtgete Bddyy, dpeciddfcamaliop of the
coefficient of linear thermal expansion of 3 x 10-5 to
coriductliGrbpathKfopal hg GHrar kyn He xulibredeB sxilQ-More Kgven
it is possible to suppress the thermal expansion of

£ phe %E‘Lh 01«5% | veoondueti ¥8 St My Al senhéct ey caseyet
: b S % é%ﬁ%ijﬁfsggry SF- 11£é 4 base% o% he ©

el C%@S% ing ng%%%f el 5 d BoeLYed. thehafonee hicnidre

eto ain an excellent electrica

P

stable conductivity for a long period of time.

The mesh or the nonwoven'fabrié constituting the
reinforcing material which is formed by an organic fiber can
be used suitably. Examples of the organic fiber include a
fiuororesin fiber suéh as a polytetrafluoroethylene fiber, an
aramid fiber, a polyethylene fiber, a polyallylate fiber, a
nylon fiber, a polyester fiber, a liquid crystal polymer fiber
and the like.

By using an organic fiber having a coefficient of linear
thermal expansion which is equal to or approximate to that of
a material forming a connecting target body, specifically, a

coefficient of linear thermal expansion of 3 x 107 to 5 x 107°

/ K, particularly, 1 x 10™° to 3 x 107 / K, it is possible to

suppress the thermal expansion of the anisotropically

conductive film. Also in the case in which a thermal history
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a dimuetemi 9

connecting state for the connecting target body.

Moreover, it is preferable that an organic fiber

having 5 a dianmeter of 10 to 200m shoul d be used. (7)
SF-Ih¥ ani sotropical |y conductive filmneeds to have

nei ther the conductive pat43 form ng part nor the

insulating part and nay have a configuration in which

the conductive particles are dispersed in a planar

direction and are oriented in the 10 direction of a
ba$dil cknes shaBgehiana amrgotrapioal sy reordwetl, vehéréfiocan it

be nmanufactured by the nethod disclosed in Japanese

isPadeatb1 APPbi €BAH DR hal gt SN2 MNoexFd 5684 200Bactrical
<Exanpl e> 15 Specific exanples of the present

cohfVEPLHONs WL BE, E*ﬁé%é}i&%é’c@%?%%&eﬁ hg, @y esent
Invention 1s not restricted to he fol | om ng
exanpl es. [Addi.ti.on_type liquid silican b ;
Ehe TRUIT 5V g aAoP 55 Pt B8 b dt SLarhiey Ebbet Jpving
addi tion tgpe liquid silicone rubber was of a
t¥petoi A0 Qe i hed Y Stes a viscosity
of 500 Pas and a liquid B has a viscosity of 500 Pas,
(Tand Brearédopronieelhsaarguct conpi éngiantsse hoiegugigher
duroneter A hardness of 42 and a tear strength of 30
th& Mandwast ise dha iSE-fH26G A pBhree cloar abkeinstilesiod pdet and
addition type liquid silicone rubber were neasured in

ma ¥ M viecok| @ POIBRESn in which the conductive particles are.

..dispersed in .a. planar direction and are oriented in the . ... ..

direction of a thickness.

Such an anisotropically:conductive film can be
manufactured by the method disclosed in Japanese Patent
Application Laid-Open No. 77560/2003.
<Example$

Specific examples of the present invention will be
described below and the present invention is not restricted to
the following examples.

[Addition type liquid silicone rubber]

In the following examples and comparative examples,

‘addition type liquid silicone rubber was of a two-ligquid type

in which a liquid A has a viscosity of 500Pa-s and a liquid B
has a viscosity of 500Pa's, and a cured product having a

compression set of 6%, a durometer A hardness of 42 and a tear

strength of 30 kN/m was used.
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(1) Viscosity of addition type liquid silicone rubber:
A viscosity at 23 2C was neasured by neans of a 5
Brookfield type visconeter. (2) Conpression set of
SFdd?@d product of silicone rubber: The liquids A and B
in the addition type liquiddkilicone rubber of the
two-liquid type were stirred and m xed in
proportionsthat their amounts are equal to each other.
After 10 this mxture was then poured into a nold and
was Sobjdr et ttar is tdefoadi tige tadeldtthent tye d isreisbgiéicone
reduction, a curing treatnment was conducted under
rubbedi Weeasmebkst20€ fiar tB8 mbnubesng mheneby produci ng
~a columar body fornmed of a cured product of the
(151 1V conss T ubher ki o hase o hi £hnesss of 1 dond ABERE. a
15 dianeter  of 29 mm The col ummar body was post-cured
unde conditjons, o for 4 hours. The_col umar
bodyht FESSSEHES Ecr iad s oa oA UEEE: g "hondu e
apd %gng gs%ion set at 1502C in accordance with JIS K
8249 E ) “YBSr VEFFeRGERTof cured product of silicone
rubber: 20 The curing treatnment and post curing for
(21 heCapRir e DFPR vt ¥ (eiterdi predwet rabbell igane rubber:
conduct ed under the sane conditions as in (2),
~therBhby Jpraquoits Agandsheet thaveddialohickreds qfid2sblicone
nm A crescent type specinmen was prepared by punchi ng

rubbes oSheBt tRoAEASULE aybeawesbr efgtheat agd2fikad in
accordance with SF-1126 45 the JI'S K 6249. (4)

”_pr§%%gg?§ﬁﬁm@@£9@f@ﬁrQBmSHBQQHQ%@Q%ﬁkdpEoﬁéiéﬂﬂﬂﬁﬁer,m.Afterm”_%hu.

this mixture was then poured into a meld and was subjected to
a defoaming treatment by a pressure redﬁction, a curing
treatment was conducted under conditions of 120°C for 30 minutes,
thereby producing a columnar body formed of a cured product of
the silicone rubber which has a thickness of 12.7 mm and a
diameter of 22 mm. The columnar body was post-cured under
conditions of 200C for 4 hours. The columnar body thus
obtained was used as a specimen to measure a compression set
at 150%+2°C in accordance with JIS K 6249.

(3) Tear st;ength of cured product of silicone rubber:

The curing treatment and post curing for the addition type
liquid silicone rubber was conducted under the same conditicns
as in (2), thereby producin'g a sheet having a thickness of 2.5
mm. A crescent type specimen was prepared by punching this

sheet to measure a tear strength at 23*2°C in accordance with
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Fi ve sheets produced in the same manner as in (3) were
stacked on one another, and the resultant |am nate was
used as 5 a specinen to neasure a duroneter. A hardness

SFAf2®32C in accordance with the JI'S K 6249. <Exanple
1> (a) Production of suppor4d ng body and nol d
Asupporti ngbodyhavi ngt hestructureshownin Fig. 4 10
and a nold for nolding an anisotropically conductive
filmhaving the structure shown in Fig. 6 were

thpr d@lacEde2a2accordance with the follow ng conditions.
[ Supporting body] A supporting body (71) is such that

(4h t st Has Pl bT e bibekeess i §i0idofd) ribieer :
di mensi on of an opening (73) is 17 nmmby 10 nm and

posi {1 9ai fig ol %:%éc?@ée ' Q.rhcé\/is?:\gx% ?ﬂ%l QU 5sCRRNEBS. yare

[ Mol d] Ferromagnetic substrates are such 't hat
their. 20 materials are.iron_and thickness, is 6 mm

S PP der Er hyers 1ed e aa Bahl CEPERg G ebpjiea s
and a lower nold (55) are such that their materials

a gpechieRel? Beagphfetefurenetas hmhgedresfarly, 2aT2C in
‘thickness is 0.1 mm an arrangenent pitch (center

acgpstange)with otlge iy SaRdo2 /8. number SF-1126 46 of the

ferromagnetic layers is 288 (12 x 24). Non-magnetic
<Ekaypls (53, 58) are such that their

(a) Production of supporting body and mold

s A sUPpOrting. - body-having. the.structure shown in . Fig. de

and amold formoiding an anisotropically conductive filmhaving
the structure shown in Fig. 6 were produced in accordance with
the following conditions.
[Supporting body]
Asupportingbody(7l)issuchthatitsnmteriaiisSU8304,
a thickness is 0.1 mm, the dimension.of an opéning (73) is 17
mm by 10 mm, and positioning holes {(72) are provided at four
corners.
[Mold]
Ferromagnetic substrates {51, 56) are such that their
materials -are iron and a thickness is 6 mm.

Ferromagnetic layers (52, 57) of an upper mold (50) and

~a lower mold (55) are such that their materials are nickel, a

diameter i1s 0.45 mm {(circular), a thickness is 0.1 mm, an

'arrangement pitch (center distance) is 0.8 mm, and the number
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materials are dry filmresists subjected to a curing
treatnent, the thickness of the non-magnetic |ayer
(53) of t he upper nmold 5 (50) is 0.1 mmand the
SFih2ckness of the non-magnetic |ayer (58) of the |ower
mold (55) is 0.15 nm A noldfi ng space (59) forned by
the nold is 20 nmby 13 mmin dinensions. (b)
Preparation of nolding material: 10 60 parts by wei ght
of conductive particles having an average particle
cidiheeferrohagoatier bapededis o2 @hd(hZ xed?24i th 100
parts by weight of the addition type liquid silicone
r ubbiesn-madesend t exyethe(FrsSWdjandrén sudh ecnsas their
subjected to a defoam ng treatnment by a pressure

mat £AYEL & %'fbe EP?rﬁan PeeRatsNgudy ddirsd £15 'EEQlqu{rngtreatment
mat eri al he above-descri bed process, those

th& aehelrce}&eeSCSO%@ Eﬁeg@%rb}é agi‘neztgf/(%ki%g}% QEE ocgf tt%% Hﬁ)glptmold

of "core partic i'Ng’ core pa

of math old were used as th
SOt e g FRece A 8BRS Moy G dwest (59)
conductive particles 20 having an average particle
of dilagret @¥ebinabih Wbt helded ® d™and i xed with 100
parts by weight of the addition type liquid silicone
r ublemo Iereafdars 998 rfesuletabty Mivet npédwas 20 mm by 13
subjected to the defoam ng treatnent by the pressure

mm I Bfuginhefsiothfer eby preparing a second nol di ng
material. In the SF-1126 47 above-descri bed process,

(b} NOSRLAURNAYE COMJING ATMMer120% by weight of the |

wei ght of core particles) obtained by plating
60 parts by weight of conductive particles having an

average particle diameter of 30 um were added to and mixed with
100 parts by weight of the addition type liguid silicone rubber.
Thereafter, the resultant mixture was subjected to a defoaming
treatment by a pressure r:eduction, thereby prepariﬁg a first
molding material. In the above-described process, those

(average coating amount : 20% by weight of the weight of core

particles) obtained by plating core particles composed of °

nickel with gold were used as the conductive partiéles.
Moreover, 60 parts by weight of cofiductive particles
having an average particle diameter of 30um were added to and
mixed with 100 parts by weight of the additioﬁ type liquid
silicone rubber. Thereafter, the resultant mixture was
subjected to the defoaming treatment by the pressure reduction,

thereby preparing a second molding material. In the
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~core particles conposed of nickel with gold were used
as the conductive particles. 5 (c) Formation of
ani sotropically conductive film A spacer (54a) having
SF-al3hi ckness of 0.2 nmwhich is provided with an .
openi ng of 20 mm by 13 nmm 4@ di nensi ons was arranged
on the nol ding surface of the upper nold (50) of the
nold in alignnment, and a prepared nol di ngmat eri al was
applied 10 by screen printing so that a first nolding
aboetedeatribyeérp{@isy)s, Hanvary @vediagienesstohglaRonmtwas20%
fornmed. Moreover, a spacer (54b) having a thickness of

by Qe JHB W €Re WS HIOVIFdesr Wik dr-ai ¢ Bed pRgtthahe@peRipila t ing

of 20 mm by 13 mmin di nensions was arranged on the

cofelgsﬂafeléyé; S sdd& ¢ awké@'wqthlgoﬁé%ee& &Q@dr@é dene

|gnnent the supporting body was arranged on

acer n alignnent, and a prepared nol di ng
Co?ék s a %??ed by the screen printing so that a
second nDId mat eri al | ayer (61b) having a thlckness

(Clof *@THTHA proCdE P Ip SETGTHEE By 1fhe | ower

mol d (55), the 20 spacer (54b) and the supporting

body* (sma)cerrhbﬁﬂa)t Heviingta dglidiag afater i%al2 mye\rhlch is

(6la) forned on the upper nold (50) and the second
prowol dkd gy et exn alpdraiyer off6 210) mnf bryned mom 1 hedirowwes iomd dvas

(55) were stacked on each other in alignnment. SF-1126
ardéhdderaafies notllengesnechiyeo okl RppEat ebilal (Fayess the

formed between the upper nold (50) and the | ower nold

mo],(c?%}l %E_snment.,._..and..a .prepared. molding .mater.j_al...w.as..applied e

by screen printing so that a first molding material layer (6la)
having a thickness of 0.2 mm was formed.

Moreover, a spacer (54b) havinga thickness of 0.2 mmwhich
is provided with a rec.tangular cpening of 20 mm by 13 mm in
dimensions was 'arfanged on the molding surface of the lower mold
(55) of the mold in alignment, the supporting bedy {71) was
arranged on the spacer (54b) in aligmnent,' and a prepared
melding material was applied by the screen printing so that a
second molding material layer (61b)} having a thickness of 0.3
mm was provided in a space formed by the lower mold (55), the
spacer (54b) and the supporting body (71).

Then, the first molding material layer (6la) formed on
the upper mold (50) and the second molding material layer (6lb)
formed on the lower mold (55) were stacked on each other in

alighment:.
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subjected to a curing treatnment under conditions of
100C for 1 hour while applying a nmagnetic field of 2T

ortions located 5 between the ferromagnetic | ayers
'SF@Q%?

57) in the direction of the thickness by an

el ectromagnet, thereby formég an anisotropically

conductive film (10A). As described above, an

ani sotropically conductive connector (10) according

to the present invention was 10 manufactured. The -

ani stheopataeéty Conduespyetive meldin)g ofiatdreial layers

ani sotropically conductive connector (10) thus
foohtdihethdakede tiheeshadel dEoa Hedtargl ewbawayd & 55) were

di mension of 20 mm by 13 nm and has 288 (12 x 24)
subOANEh! V8 PALLYr 1A ARGk ubAL) e dBoache ofodbesor

nducti ve pat rmng parts as a di aneter

1 hoc}uﬂfrghg%dp}ghgﬁ@g a@gegte{@%& eRigt &P ocen %rrt%ﬁsamss)ated

i'calTy conductrive connect or

relnafter referred t . _
bey‘ﬁﬁ?%oﬁ?%pﬁe MR o L AVE T 526 JRorfbetidt ther direction of
Agpllcatlon of | ubricant>> A 0.5 wt % net hano
thgof @Pbﬁeéénwuaﬁln@l%@Emﬁaan%neth%?%né@’émlng an
(C'H2"+1SGBNa (n = 12 to 20)) was prepared. 0. 5 m of
anibhetfobiwkl W ne¢hdnot igel dilon(tAt ai ni ng sodi um
SF- 1126 49 al kane sul fonate was applied onto one of
the Byrdecesikead dppes, SurdnvieosSisie)colly heonductive
ani sotropically conductive film (10A) of

~connector..(10)..according.to.the presentminvention_wasmmmm@ﬂ”mWN%_””.-.;

manufactured.

The anisotfopically conductive film (10A) of the
anisotropically conductive connector (10) thus obtained takes
the shape of a rectangle having a dimension ¢f 20 mm by 13_mm,

and has 288 {12 x 24) conductive path forming parts (11), and

~each of the conductive path forming parts (11) has a diameter

of 0.45 mm and has an arrangement pitch (center distance) of
0.8 mm.
The anisotropically conductive connector will be

hereinafter referred to as an “anisotropically conductive

- conhector Al”.

7<<Application of lubricant>>

A 0.5 wt% methanol solution containing sodium alkane
sulfonate (CpHzn+150:Na (n = 12 to 20)) was prepared.

0.5ml of the 0.5 wt% methanol solution containing sodium
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t he ani sotropi cally conductive connector A and drying
was carried out at an ordinary tenperature, and
furthernore, the 5 drying was carried out at 125C so
SFtih28 t here was obtained an anisotropically conductive
connector in which the |ubr4dcant was applied onto the
surface of the anisotropically conductive film The
ani sot ropi cal | yconducti ve connector will be 10
hereinafter referred to as an "ani sotropically
alkanduntlifateonaeciosl Bdd ontovahdati 6heofurfaces (an upper
ani sotropically conductive connector] Wth respect to

subhgcani ety o ¢akl ¥ncopduchivel eonischniti &l Mav Nd0z) of |

the lubricant applied thereto, its performance was
v j f j i fcuLl deyi
enf 8 eob fea Py S Tt B Ot g tb £ AP [pha L ERg e
The circuit device (3) for a test has 7 ol der bal
cabfLef Blibet B kil TerPeud irae s0PaLiy thRTRGER! , the
each of 20 which has a diameter of 0.4 nmand a
dr fiehghvaofcay 3l ggnoutne te [L@SLE otte tdvadu pdcaree Wiegr pbdained an
each of which has 36 solder ball electrodes (2)
anpsovidedct hky eonduat ivactomiether éhedtirddéhegndupsiant was
there are forned two lines in total, each of which has
appBisal eeto behe ehechcodes (R} anismgespstadl ghtoaduarive
pitch of SF-1126 50 0.8 nm Two of the sol der bal
righectrodes are electrically connected to each ot her
through a wiring (8) in the circuit

hereinafter referred to as an “anisotropically conductive

connector B1”.

[Evaluation of aﬁisotropically conductive connector]

With respect to the anisotropically'COnducﬁjﬁneconnector
Bl having the lubricant applied thereto, its performance was
evaluated‘in the following manner.

A circuit device (3) for a test shbwn-in Figs. 14 and 15

was prepared.

The circuit device (3) for a test has 72 solder ball
electrodes (2} (material : lead-free solder) in total, each of
which has a diameter of 0.4 mm and a height of 0.3 mm. Two
electrode groups are formed, each of which has 36 solder ball
electrodes (2} provided therein. In each of thé electrode
groups, there are formed two lines in total, each of which hzas

18 soldér ball electrodes (2) arranged straight at a pitch of
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device (3). The total nunber of the wirings in the
circuit device (3) is 36. 5 By using each of the
circuit devices for a test, the anisotropically
SF-dat@educt i ve connector was evaluated in the follow ng
manner. <<Repetitive durabiddity>> As shown in Fig. 16,
the ani sotropically conductive 10 connector (10) was
positioned-on a circuit board (5) for an inspection by
inserting guide pins (9) of the circuit board (5) for

- 0. & NsIeet icoh iHd GdihePesiltll eligeg feleds 0fe thectrically

supporting body (71) in the anisotropically
cogPOEUL] | ¥6 CQRRESLRE (@@ou?ﬂda W De: G T el lﬂjeé’ﬂé:ecl(r?ﬁult

for a test was arranged on e 15 anlsotroplca y

‘de\%_)@guﬁ%'ve N NeGLar (u]'r%er tfestgxew%\rﬁ: qn ¥1e 1irr?ult

press owWn) Were ar ange

1zing jig ot
ded rmm Lc chanmber (7) in this state.

e%%e enﬁy, a tenperature within the thernDstatic
chanber (7) was set to be 25C and a load of 1.2 k
applBleds 20 ttpehe kithaiial evitc dgoirces tfest syt n§he
of a pressurizing jig and was held for 20 seconds, and

anisaiurateinta b v 500nduc wase appiriectof orad. dvalboomt dtn Ihe
times during the pressurization for 20 seconds, and a

folesiisiancenvat ve was thus neasured every current
application. SF-1126 51 After the pressurization for

20 seeisith® durability>>

e P G Shown ln Flg -1 6.’ the - ani 5 Otropica}_ly Conduct ive e e e e

connector (10) was positioned on a circuit board (5) for an

~inspection by inserting guide pins (9) of the circuit board (5)

for an inspection into the positioning holes of the supporting
body (71) in the anisotropically conductive connector (10), and
the circuit device (3} for a test was arranged on the

anisotropically conductive connector (10). These were fixed

by a pressurizing jig (not shown) and were arranged within a

thermostatic chamber (7) in this state.

Subsequently, a temperature within the thermostatic
chamber (7) was set to be 25C and a load of 1.2 kg was applied
to the circuit device for-a test by means of a pressurizing jig
aﬁd was held for 20 secconds, and a current of 500 mA was applied
for 0.1 second at 12 times during the pressurization for 20
seconds, and a resistance value was thus measured every current

application.
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pressurization was cancel |l ed and a non-pressurization
state was held for 5 seconds. This operation was set
to be one pressurizing cycle. By repeating the
SFBL¥ssuri zing cycle, the 5 anisotropically conductive
connector was eval uated. THd el ectric resistance val ue
was neasured in the follow ng manner. A DC current of
10 mA was al ways applied by a DC power supply (115)
and a constant current control device (116) between
ext ethdr t ehen wad ssyniota shownjoof2 @ heeoindui ttH® boar d
(5) for an inspection which are electrically connected
préoseatbe ol befvashdough 1de aadi sabnhopireakliyicobtuatsteee was
connector (10), the circuit device (3) for a test,

he?@dféﬂ gl §€E69§§ (@msf Up Aht MSPELLd Oglatart% BN FidNg
thereof (not shown) of the circuit board (5) for an

e SRR A FOLLAERSTRRS, WS A g, oo

the essuri zati on was asur ed nean of a
an e e LS 1 oo T & o e LT e as e AL e

cal cul ated by t he foll ow ng equation, wherein a value
(v) bte t%JeeQ/@flt%g"eescllﬁI@n%a uRl Was e BEET el hyha/l
and the applied DC current is 20 represented by 11 (=
follDowi¥)g [MEqueds OnALDC RurraAt /ofl 10The wHeetllwiays applied by
resi stance value Rl includes an electric resistance
a D@lpdsrhebween vt hel B) eold cdes it drite ctirt-euict céevYr6@ device
SF-1126 52 (3) for a test and an electric resistance

1ve) ue.bRidees &S a1 terminals. (not.shown) of the circuit. ... ...

board (5) for an inspection which are electrically connected
to each other through the anisotropically conductive connector
(10}, the circuit device (3} for a test, and an electrode (6)
for an inspection and a wiring thereof (not shown) of the circuit
board (5) for an inspection, énd.a'voltageabetween.the external
terminals of the circuit board (5) for an inspection during the
pressurizatioh was measured by means of a voltmeter (110).

An electric resistance value R; was calculated by the
following equation, wherein a wvalue (V) of the voltage thus
measured is represented by Vi and the applied DC current is
represented by I; (= 10 md).
[Equation 1] |

R. =Vi / Iy
The electric resistance value R; includes an electric

resistance value between the electrodes of the circuit device
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external termnals of the circuit board for an
inspection in addition to the electric resistance
val ues of the two conductive path formng parts. 5

SF\MABH the electric resistance value RL is greater than
10, it is actually hard tobZl ectrically inspect the
circuit device. For this reason, the voltage was
continuously measured until the electric resistance
val ue R1 exceeded 10. _ :

(3Thénrt hetenasaedoanedl betuirberethpasuceneni sé¢t hetwddn the
nunmber of current applications) at which a greater

ex¥akda1t hapmi A yase neas w et dof dheelreet BhCinspection in
resi stance value R1L of one of 36 wirings in the

L eULt . Ty . . .
g b B bRk e e R o EnG B obpetive
%Ee ani sotropi cally conductive connector Al having no

pa bFPEgﬁPgaﬁgFF%d thereto in place of the
ani sotropi cal |y conductive connector Bl having the
| ubrVeemnttheapbt el ¢ Fesdedanaseva bpe i thisy ergatssi Fray 1 Q,
was evaluated in the sane manner as in the exanple 1.

1t 2 Actusdly Hardhownl ¢ ot rheaThbliaspecTapie Ci wilfeedice.
times of SF-1126 53 Application of neasurenent at

Fotubii ¢ andadorch ttr wentt aesiwgisanoatyabuasRy measured until

the electric resistance wvalue R; exceeded 1Q.

v Then -Lhere -was-recorded-the-number-of-measurement s the i ]

number of current applications) at which a greater value than

1Q was measured for the electric resistance value R: of one

of 36 wirings in the circuit device (3) which was measured.
A result is shown in Table 1.

<Comparative example 1>

By using the anisotropically conductive connecter Al

~ having no lubricant applied thereto in place of the

anlsotropically conductive connector Bl having'the lubricant
appliedthereto,theIepetitivedurabilitywasevaluatedintﬁe
Same manner as in the example 1.

A result is shown in the Table 1.

Table 1

Number of times of
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exceeded 1Q Exanple 1 (anisotropicallyYesl13000

conductive connector Bl) Conparative exanple 1

(ani sotropi call yNo7000 conductive connector Al) After
SFiihehse tests were ended, the deformed condition of a

conductive path form ng pam8 and the migrated

condition of an electrode substance to a conductive

particle were evaluated in accordance with the

fui I uvvi g cf CT ENCE OfT cal_.il Uf tile cllli sotT Upi L.di i Yy
conducti ve connectorps Bppandation/Aofesul mdasursdmwmt iat
Tabl e 2. Deforned copdition of conductive path formng

part: 10 The surface| of tihgGenguctive pafRikar ai:pgent
part was observed v|sually, and the ¢ase in which a

deformation is rarely generated was evaldiatied, asvAAue R,
the case in which a fine deformation|is observed was
eval uated as BE, and|the case in mhich a lar 0
deformation i s obseryed was eval uat ed %&d ﬁé%

condtibeive connector Bl)

54 ngrated conditioh of electrode substance to
cond¥efPv&é lparticle|l The color of the conductive
particle in the conductive path form|ng part was
bhsbsvebdcaialyy, apd the é&se in whilch a 13000
discoloration is rargly generated was |eval uated as AA

conductive connector Al)

Comparative example 1

After these tests were ended, the deformed condition of
a conductive path forming part and the migrated condition of
an electrode substance to a conductive particle were evaluated
in accordance with the following reference for each of the
anisotropically conductive connectors Bl and Al. A result is

shown in Table 2.

Deformed condition of conductive path forming part:

The surface of the conductive path forming part was
observed visually, and the case inwhich a deformation is rarely
generated was evaluated as AA, the case in which a fine
deformation is cobserved was evaluated as BB, and the case in

which a large deformation is observed was evaluated as CC.




case in which a slight discoloration to a gray col or

is generated was evaluated as BB, and the case in

whi ch a discoloration to a grayorblack color isnostly
SFgé%fer at ed was eval uated as CC. 10 Table 2

Def or mredM gr at ed condi ti on 5donditi on of of el ectrode

conducti ve pat hsubstance to form ng partconductive

particle Exanple 1 (anisotropicall yAAAA conducti ve

connector Bl) Conparative exanple 1

(ani sotropi cal |l yCCBB conducti ve connector Al) SF-1126

55 CLAIM5 1. An anisotropically conductive connector
Mi§Pabed useedi oiorl €€t &1 sattyd€onmest hnge at€i ¢Snudiic bioes d

for an inspection having an el ectrode for an
palpsPegtion which is provided 5 corresponding to an

electrode to be inspected in a circuit device to be

an_ispeelign dangel LA LRe, Gk eubl (el ¢8 1R-DEdle ;i ve

I nspection target, wherein a [fubricant i ST app

i pa‘a‘g tﬁl,pﬁﬁ%g?pggg \?}g%&%n%ra\f%i gfgsﬁhﬁga@,cgggstlilen ccaosr\]et %ﬁtwhich
a discoloration is rarely generated was evaluated as AA, the
case inwhich a slight discoloration to a gray color is generated
was evaluated,as'BB,‘and the case in which a discoloration to

-a.gray.or.black.color.is.mostly.generated was.evaluated.as CCu..
10
Table 2
Deformed Migrated condition
condition of of electrode
conductive path substance to
forming part conductive particle
Example 1
(anisotropically AR AR
conductive connector Bl)
Comparative éxample 1
(anisotropically cC - BB
conductive connector Al)
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10 inspection target. 2. The anisotropically

conductive connector according to claiml1, wherein the

| ubricant is a netal salt of alkyl sulfonic acid. 3.
FA4R hod of i nspecting a circuit device which serves

15 to electrically connect @nh el ectrode to be

inspected in a circuit device to be an inspection

target to an inspection electrode of a circuit board

for an inspection with an anisotropically conductive

connect or interposed t hek&b¥Eween, thereby carrying

out an electrical inspection, 20 wherein an

ani sbt r opifoakhy soardpd tibvé ycomméat of vhavvnh@ctar to be used

| ubricant applied to at | east a surface on a side
foWhd Cd€01@81 1 ¥ @G Mt Bi bR €I heatY davieei hepRetion

the inspection target 1is used to cause a surface on

i nsp c de  si .1 he ¢l r.eui i€ 0

e P TR R L PP Bhe b AL bR ] kg et

ani sotropically_conductive connector to i.ch the ., .
cop AR St L PEREt H e by Bar YFRECHAE o @ circuit

el ectrical inspection. 4, The nethod of inspecting a
de¥i¢eu? RfewicdgeesdPRgtatget| B nvise Gietith deyd ce to be

el ectrode to be inspected in the circuit 5 device to
theelntpethépectavgmetarget is a sol der projected

el ectrode. 5. The nethod of inspecting a circuit

devivdee meordiingritent! asnafpoled, tohet eigadthe surface on

lubricant is a netal salt of alkyl

.2 slide which comes in contact with the circuit.device to.be.the. . .. ...

inspection target.

2. The anisotropically conductive connector
according to claim.l, wherein the lubricant is a metal salt of
alkyl sulfonic acid.

3. An@thodofinspedtingacﬂicuitdevicewhichserves
to electrically connect an electrode to be inspected in a
circuit device to be an inspection target to an inspection
electrode of a circuit board for an inspection with an
anisotropically conductive connector interposed therebetween,
thereby carrying out an electrical inspection,

wherein an anisotropically conductive connector having
a lubricant applied to at least a surface on a side which comes
in contact with the circuit device to be the inspection target

is used to cause a surface on the inspected electrode side of

the circuit device to come in contact with the surface of the
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sul fonic acid. 10

SF-1126
56

anisotropically conductive connector to which the lubricant is
applied, thereby carrying out an electrical inspection.
4. The method of inspecting a circuit device according

to claim 3, wherein the electrode to be inspected in the circuit

. device to be the inspection target is a solder proijected

electrode.
5. The method of inspecting a circuit device according

to c¢laim 3 or 4, wherein the lubricant is a metal salt of alkyl

BU oI L G AT




