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SF-1126 1 DESCRI PTI ON AN SOTROPI CALLY CONDUCTI VE
CONNECTOR AND METHOD OF | NSPECTING CIRCUI T DEVICE 5
TECHNI'CAL FI ELD The present invention relates to an
SF-aHiésot ropi cal |y conductive connector to be used in
.the inspection of a circuiti 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 equipped with
t he ani sotropically comsglurt pyYeogonnector. More
~particularly, the present invention relates to an
anlsotroplcally conductive connector which can be
SU|tany used in the |nspect|on of a circuit device 15

| ANIS%(#%(GT pr Oj ected e ect r g@gﬁ%&ﬁ'&) a tlﬁ%]é&%éw%\ﬁ E%S%ECTING

: circuit device such as a sem conductor
CIE{CE‘@@SC@(\E%:% rcuit having a solder projected -

el ectrode. 20 BACKGROUND OF THE | NVENTI ON An
ani sotropi cally conductive sheet exhibits a '
conductivity only in the direction of a thicKkness or .

: TECHHNS. GAL Fl¥siri zi ng conductive conductor part

exhibiting the conductivity only in the direction of
a t Phekpessatennvients ooF rei2ftels to an anisotropically

- conductive connector to be used in the inspection of ‘a circuit

device such as a semiconductor integrated circuit, and a method .

of inspecting a circuit device using an apparatus for inspectling-

a circuit device which is équipped'with the anisotropically

conductive connector. More particularly, the present

- invention relates to an anisotropically conductive connector

“which can ]:_>e suitabl‘y used in the inspection of a ;:ircuit device -

such as a semiconductor integrated circuit havi'ng a solder

'projeé:ted electrode, and a method of inspecting a circuit device
such as a semiconductor. integrafed circuit having a solder

- projected electrode.

BACKGROUND OF THE INVENTION
'An anisotropically conductive sheet exhibits a

conducj;ivity only in the direction of a thickness or has a

pressurizing conductive conductor part exhibiting the -

conductivity only in the difection of a thickness when it is
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pressed in the direction of the thickness. The

ani sotropically conductive sheet has such features
that a conpact electrical - connection can be achieved

SFali2Rout using any means such as sol dering or

mechani cal fitting and that Z& soft connection can 5 be
carried out with a nechani cal shock or strain absorbed
therein. By utilizing such features, therefore, the
ani sotropically conductive sheet is widely used as an

. prawsissot i nghead 1 e clonsuet viee ddnindetars f orhachh ey Bgopdcally

el ectri cal connectidn-betmeen'circyit devi ces, for
cotanplite 8heetOngkestthCaba6ARRECELAR DELMRSACR electrical

printed circuit board and a |eadless chip carrier, a '
g r a nel; 0.4 he i in.:.the fi
o o SR holatR e RO b ol By as
llect.roni c canera, uter keypoard or the like, -
sof BN pALE FAR e BIME B/ PREF & Lol fopnEhdon can

circui,t device such as the printed circuit board or

- bey parrdpiconGuiibh Prteghandfaleishask O g  aksrerbed |

ani sotropically conductive sheet is . provided as a

 thesamBet oBY bet wbbninteserbcfeativresgi theok fole, dhecuit

device and the el ectrode region for an inspection. of
an28oaropiicuililybaandutal van shrsedld e dglyorndesd tds an
' achpéve t he 'electrical connection of an e!ectrode to )
anbgotPepeehed yWBbaBuks i vhOLIRh RMr & LM fePBYd CRLTO
be an 1 nspection target and an -electrode for an o
1688PEh O MU S d S bk SHL Ofe LA, e,
elec ¢ %%Fé%}d be%ﬂﬁﬁglgﬂrEGEF:&g$f5§% foréggiTEée, an.

circuit boa r an i1 nspection, or. exarrp‘l e.

Aelgctrical connection between a pfinted circuit board and a’

leédless chip carrier,ia.liquid crystalrpanel‘or the like'in.

the fieldof an electronic computer, an electronicdigital clock, .
an electronic_éamera, 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, moreover, the anisotropically conductive sheet is

provided as a connector between the electrode region of the -

circuit device and the electrode region for an-inspection;of

a circuit 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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As the anisotropically conductive sheet,
conventionally, there have been known vari ous
structures such as.an anisotropically conductive
et obtained by uniformy dispersing a netal
particle in an el astoner (fdr exanple, see 5 Patent
Docunent 1), an ani sotropically conducive sheet
obtai ned by unevenly di spersing a conductive magnetic
metal in an elastonmer, thereby form ng a.large nunber
of. 6@ﬁdUtﬁnwéomapplcaﬂdnncugdpatiseexuﬂﬂdedonnenheonally,
~direction of a thickness and an insulating part for
themet taiviey Hesullaldwg ddeibgs ostexarptes seeh. 49 Fatent.
Docunent 2), an anisotropically conductive sheet

ani@btraiopadahy Weld g & i éﬁ@é@@@té&é&@{z bet f@fﬂ%ghe

surface of "the conductive path ormng.part and t

P t t Do
dls§%§g éjgﬁggﬁg&éééffi?%ese anlso roﬁw%%e fogb%gggPﬁ€é see
cond tive arti.cl are contained in an
Patﬁﬁ?ﬁ?%?%egm‘m st%aﬁ‘&ﬁ‘? ToRd cadgaran cheﬂ#@e&a%amed

of 'an_arrangenment. and orientation in the direction

by BRexephycRASPErSIAG & CsHUiRGtVEe TRametic fmehel by an

the chain of a large nunber of conductive particles.

. elaggonean hhesebyofocmlihy eohdugti nembkeedfcaontecfve path .

manuf actured by injecting a nolding materi al
formdnyapartg @xtenAdicin Vith@alinsdiei @xhidiat khdcness and an

nagﬁetisn1in a polyneric substance formng material,
insWhhkehny éér@%&nﬁmﬁﬁa@l@sEhgulﬁghﬁgeﬂl&nsm @Flgﬁliple, see

t hrough curing into the nol ding space of

: Pat%@?.ﬁgguﬁgh@ RY ,n%tr_le 'rﬂlscj.tatyogqxcaalrﬂ/ C@&Q&@@tﬂre gl'rl]eeé{: c.

obtaipedﬁby’defining‘a difference ih levéL between the surface
of the conductive path formincj part and the ii_’lsulating part '{for.‘
éxample, see Patent'Document 3}, and the like.

In these anisotroplcallylconductlve-sheets, conductlvef
particles are Contained }n an insulating'elastic-polymefic
substance in the state of an arl,fangement and _orieﬁta,tion in fhe "

direction of a thickness, and a conductive path is formed by-r

. the chain of a large number of conductive particles.

Such an Aanisotropic_zarlly conductive éheet can be.@
manufactured by inje(:t:i,ng a molding material -contai:ni-ng a -
ccraAnrducti'vé partic’l_e exhibiting a magnetism in a polméric 7
substance forming ma.telri-al,‘ ‘which will become an elastic
polymeric sﬁbstance'throughrcuring'into the molding space of

amold to form a molding material layer, and causing a magnetic
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field to act on the nolding material |ayer to carry
out a curing treatnent, for exanple. For exanple, in.
SFégﬁgcase in which a conventional anisotropically
ductive sheet is to be used as a connector 5 in-
the el ectrical inspection of a circuit device havi ng a
projected electrode fornmed of a solder alloy, however,
there is the following problem Mre specifically, by
ation for pressing the projected

‘fl%fggtaotr 508 ot relefRo by Gat Iy e tPrispect eyt aguring |

inthe circuit device to be an inspection target

' tr%@%ﬁﬁ%ﬁrtﬁ@r swpfBée-of the conductive path forming

part in the anisotropically conductive sheet in
. contiEmt examelepnitnt theet@savihowhishcausedvbutibaal -
contact pressing of the protruding electrode and a

anﬂﬁﬁ@ftﬁ@ict@ﬁl%sccﬁﬁﬂ%@féj Mean DS HRNOYE 2 EBﬁnector
surface of the conductive path forn1ng part in the

in aiﬂéoéf@@tfféél’ ].c.z‘?é.:hgé‘(cf{i IgtéEest ClE %v&%%sﬂ V1ng a

th erels aprob It I nspec

 prEfRR R AL B SR 2 S a&ﬂﬁé’ﬁi‘?aovsverf ther

¢ formng part in the anisotropically 20 . :
18 éhﬁnﬁﬁ%b%W%%%eEr%M%@& variation in the electrica
.. resistance - value of each conductive path form ng
par Mongosrevéficaltgnducrepeapang ah epkortion for press:Lng_
constituting. the conductive path formng part which
thd prpievitdedehiethradeoveiald id aher eﬁébﬁ&ddéft@(ﬁedthpected
usually used to obtain'a high SF-1126 5

in the c1rcu_1t, device to be an inspection target agalnst the

surface of the conductive path forming part in the

‘anisotropically‘ conductive sheet ‘in contact, a permanent
. deformation is caﬁse_d 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 ,pa'rt in the anisotropically -

conductive sheet and a variation in the electrical resistance

‘value of each conductive path forming 'bart_.

-Moreover, a conductive particle for constituting. the

- conductive path fbmin'g part which is provided with a covered

layer formed of gold is usually used to obtain a high
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conductivity. By continuously carrying out the
el ectrical inspection of a |arge nunber of circuit
devi ces, however, an el ectrode substance (a sol der
SFdlig®y) constituting the electrode to be inspected in
the circuit device is mgrated to the covered 5 | ayer
of the.conductive particle in the anisotropically
conductive sheet. Consequently, the covered | ayer is
reforned. As a result, there is a problemin that the

con@nguetiviity of échetn@@@dgstyl varRtiRgl oum ‘Eﬁep%rltedt%lcal
reduced. . In order to solve the probl ems described

in@boxe;of b g% 1rge P‘%%'@Qﬁ:@ft%é&f&és, %&&%ve% an

constltute ani sof ropi_ca conduci ve
-Ilke onnec |ded Wt r
180P8R e TR aea s anipRy S et e ehiere d e rode
|rect|on of a thickness over a soft insulating sheet

to B8 HeEPBFtadrigs thematieriht davier lisnsheeaten tof threcovered
circuit 15 device, and the electrode to be inspected

 layerppested. condentave p&ﬁthcﬂﬁelmeﬁﬁaIanhﬂqﬂnquhﬁlﬁy

. the sheet-like connector in the jig for inspecting
condrectivesiteedrvi Consthereiyl vgchhevidwgesed 1akeat I sGad formed.
connection to the circuit- device to.be the inspection - -

As bargelltf othexanpy 8, pseB1 BAl LAt hAWGWERbnAhct2Qilky of the
the jig" for. i nspecting the circuit device, however,

Addudbess g It ch_af el ectrode to be
coinspecte g?n t¥$ﬁ%$g ?%edgglggdﬁbggé t he |nspect|on
“tar t_ ha ch of the netalli :
el ec ro ge%gg RN %PelFE%EESQEH%%?%¥1?§d§ﬁ§FF” thFg'for-'

. harqzto aﬁyleve a edeterm ned SF-1126 6
1nspec ing the circu t evice 1is constltuted by the

a,nisotroplcally conducive sheet and a sheet-like connector

provided with a plurality of metallic electrodes ex'ten'c.i'ing to
penetrate 1n the directipﬁ of a thickness over a soft insulating:
sheet formedof a resinmaterial in th’é inl:s—pe-ction of th'e"ﬂcircuit
déviée, and the electrode t‘o be inspected is pressed in contéct
with the metallié ele'ctrod_e of.tl-le sheet—~l_ike‘ ‘cc.annelctor in the
jig for inspecting the éircuit device, th;ereby achi‘evinig' an. '_
electrical connection to thg cir'cuit cievice to be the inspéction
target (for exampie, see Patent Doéument' 4) . |

In the jig for inspectiﬁ;g the circuit device, hdweve'r,

in the case'in which the pitch of the electrode to be inspected

i_n the circuit device to be the inspection target is small, that

is, ‘the pitch of the metallic electrode‘ih thé'sheet—like

connector is small, it is hard to. achievg_a p’redetenﬂined
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el ectrical connection to the circuit device. Mre
specifically, in the sheet-like connector in which the
pjrch of the netallic electrode is small, the

SF all1ic electrodes which gre adj acent to each other
interfere with each other sB 5 that a flexibility
bet ween the netallic el ectrodes which are adjacent to
each other is deteriorated. For this reason,. in the
case in which the circuit device to _be the |nspect|on

el?%ﬁ{kﬁa |%PQ&R9¥%%%tt?hEh§uF%é€%lSC@ﬁVé€? ofMare
substrate thereof . is low,- the evenness of the .

spedi Therkky ofin e wistatatle ks dagwesrtar 10 wdviicdt itdre ipitch
the height of the electrode to be inspected is great,

of tite: medted 11 edbetrod@e 0i st baashpetheiketadnnecidectrodes
cannot be reliably caused to cone in contact with al

whﬁfh he @bﬁ%@ﬁ%es_o bQchReotREPErh €8 F &rd Rl €l r&dlkth other so
- .device. AS a result, it .is inpossible to-obtain an

thagf<%elfll @iLELb%_llg. &r b%%we%qp (ét En%@laflﬁrlct Qﬁecjtﬁro(aésc l\Mhtlch are

vVen the excel ent ectrical connecting

St at an -be h|eved aII he eIe r.odes t -
A L ERE AR Aok Anf S iy Fedsbn, in

pressi.ng force is required. Accordln Iy,, the size of
the fasqhgl ¥hiBpEee iGig Apidadavise ko Pﬁc’?lé%slékﬁp%%ﬁ% target
furthernore, the manufacturing cost of the whole

' é_s sngbetdtam@heaﬁplaface:aqcsmm edsedubisraie thegepd is low,

‘which the circuit device is to be inspected - under a
thehiggrertreseera uitee erivl cloneent of moheoyebstaapesiitsi doal or a
- devi ation occurs between the conducti.ve path form ng

vaddtidH iSchklREi ght of the electrode to be inspected is great,

the metallic electrode of the sheet-Iike connector cannot bé&

‘reliably caused to come in contact with all of the electrodes
"to be inspected. in the circuit device. As a result, it‘is:-,

' imp'ossible to obtain an excellent electrical connection for the

circuit device.’

* Even if the excellent electrical connecting state can be -

achieved for all of the electrodes td be inspected, moreoVer,

a considerably great pressing force is required. Accordingly,

the size of the whole inspecting ‘iapparatus"is increased, and
'_".furi':hermore, the max_lgfacturing 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

deviétion occurs between the condugtive path fgrming'part of
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the ani sotropically conductive sheet and the netallic
el ectrode of the sheet-like connector due to a
di fference between the coefficient of thernal

- SFeMg@énsi on of an elastic polyneric, substance form ng

t he ani sotropically conductiwe sheet and that 5 of a

resin material formng an insulating sheet in the,

sheet-1i ke connector. As a result, it is hard to

stably maintain an excellent el ectrical connecti ng
thetatieso g ea Lhgeonductivelsidet bna £108 Ideft%tQQGLU @Jge@trode

circuit device is to be constituted; noreover,

ofNeEesSsAkY+L.q i kL0 c,wféfc%txurd%et he, %ﬂeﬁtfééﬂ@n&@%%n the

in addition to the manufacture of the anisotrop
e_sheet d furthernDr to fix fhem
cof PN Tent “etar BBl eI S0R e rddu e i
ost of the | or an inspection |s i-ncreased. 15
S“%iéBG%rgo??@%FF‘?&QW%R%FM GV feghéet and that

according to the conventional art has the follow ng

- ofppobrEhR. nRbrEigdediordaig B Anselladting pdiseterin the

substance formng an anisotropically conductive

- shehteliktoronrenpbe,. Bl acoasultpbiet hashardadtioesitably

property at a high tenperature. 20 For this reason,
maheaihheriagkeeliepitCalkytearductiona ettty istateft for
a long period of tinme in a state -of pressurlzatlon :

carriedeipdt ch¥-t g GhieHi EhQGthefH?:dgrns?ﬁectln a circuit.
hi gh-tenperature environnment herefore, 1t adheres

de{rf?cé hfs CF? Cﬂét cgﬁ%lti%utegon%%%ue%tglz_:y 1 1§ ne@essssal.rbﬁll q:o

snoot ATy “carry " out

manufacture the sheet-like t‘:onnector in addition to thg‘

manufacture of the-'an'isotropically' conducti{re sheet, and
fﬁrthérmo_re, to fix thém in an ali'gnmént state. For this reason,
the -manufactur'ing césf of Vthe jig for an iﬁspection is‘_
increased.

' Mor‘eover, the anisotropically conductive sheet according ‘

to the conventlonal art has the following problems

More spec:t.flcally, an elast:.c-polyme'rlc substance

- forming an anisotropically conductive sheet', for éxample,

silicone rubbefr has an adhesive property at a high temperature .
For this reason, when the anisotropically conductive sheét is. .

left for a lpng 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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exchanging a circuit device after the conpletion of an
Singpection for an uninspected circuit device. As a

result, the inspection effigiency of the circuit

device is reduced. In the case in which the

ani sotropically conductive sheet adheres to 5 the

circuit device in a great strength, particularly, it
ek8h dngt g e ni.set ropi,cal | onducti v,

hoor fr o b oy g8 PE T TSt e o
i bl ani sotropi cal ly. .conductive sheet
ll?:%%%%%f e%&sregﬂﬁgfl%sij?%%@gﬁ&%ﬁ A&BeEei orPs goresult, the
i{%ﬁgnt.Doc nt. i Japanese Patent - Application
T ' GEh © NG Cignsune i o cpacait deEiaents 2edoapdnesin the

Pat ent Application Laid-Open No. 147772/ 1978; Patent . |
CHgic diebPighy fBgnesbsPhreni caAppyi cabdont ive dslpen adieres to

No. 250906/ 1986; and Patent Document 4 Japanese Patent

_ thmgir@aitoietmejimmgrem.seﬁéﬂgahl%tﬁmﬂﬁ@@lat?hard

OF THE INVENTION In a first aspect, there is provide
toamepairadier dic all Ysotapiued i Mg é@ﬂ&&&&j?{ret&aégtuf?&n the -
for electrically connecting a circuit board.-for an
CcirBaRecHedn AV AL ¢ e Qa0 dnsbect] on
“Which s provided correspond hg ?%)ranl%he e HPEEE 1 Fhe
I.t. device . .to be an inspection

laniQé’E?an?%a'tlE _'c%hrd?l%ttlv&e\ﬁhggtt Fapnqt, be R tFom &

t ar get circ
applied to at |east a

get..wWherein a lubricant is
'Suégégg%%toﬁnﬁpgﬁgéoﬁhich comes in contact

sur
Patent Document 1 : Japanese Patent Application Laid-Open

No. 93393/1976;

Patent Document 2 : Japanese Patent Application Laid-Open
No. 147772/1978;

‘?atenttbcgmént3'iJapanesef@tentApplicatidnlaid—open'
No. 250906/1986; and

Patent Document .4 : Japanese Patent Application Laid-Open

No. 231019/1995.




with the circuit device to be the inspection target.
In a second aspect, there P& provided a method of

i nspecting a circuit device which serves to
electrically connect an electrode to be inspected in
a circuit device to be an inspection target to an

i nspection electrode of a circuit board for an

DIStdEUR o Py THE  BRVENTEONr opi cal |y conduct i ve
connector_jnterposed therebetween, thereby carrying

out &R 1%t @3PeFhsgettitons RRR¥iss ap anisotropically
copfiigdire opinpattor conﬁueﬁed/&oeommtro&alhe}wédﬁgeatmg a

cﬂ:é&?ft' 684y @Qplalnegngp%ct%n hﬁ@?{{lg aansgfec% ded 302 SI de
whi ch cones i n cont act Fcui dev I € to be
IR AR pRAEP b Pa?‘ﬁéﬂﬁd|@ragéaortd@n@avsenaﬁle%rqcbﬁcéodw

instretedsipeet etkcel ectevode toi He of 1hla@ed£h6:c Watkg&teioCend O
ci QiR n f
ni SO?{%;%?C%?%E 1\(!:“oeg &%E%L%&ZH‘I" c%nﬁggi ow?]efemv\ﬁ crifant is
ap‘%dﬁfiu "c°aﬁ‘tt ll%asépfbl jugdac Ker &byt carkifngomsst in grentact
witdl ¢berdicahit riepeet itorbe +RRABIONE: IR B30, VED
Di scl osed is an ani sotropically conductive connector,
wherein a permanent deformation can be prevented from
" bei N 2atREIIRPPeRE Fhess Uife POIiBEd6r Qethwshodcinapieching
a Cd@ﬁmmtileﬂgcd ahgﬂt sehmt E@C%gea:ﬁdl@aldgf&fnﬂaéﬂ QR @?ébftrgﬁe
cause an _abrasion even.if the
©0 Egn%%g%?ﬂegj' tar get e te%?rofe%s D0 EEPEGE I AngaEPet T
an PSR EIoE FHEAETINR ¢ acahr B tobeaichéelr faor izsHeghiprperitiod

an ehiddtaBpBMANyi éond5ct§lﬁr§3c$d>d'i@ac|t§r Cl@iﬁ:@f;ﬁﬁe@%he@c@ﬁ@@le%ql y.
the@\leﬁyo CQ!L‘§§1D%S§S]‘: Ian €lec le_csaqt i ogflagc%llla ggre%%t !51r\{e
anlsotroplcally 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 anisotropically conductive
connector to which the lubricant is applied, thereby carrying out

an electrical inspection.

. PROBLEMS TO BE SOLVED

Disclosed is
" -an anisotropically conductive connector, wherein a permanent .

deformation can be prevented from being caused by the pressure
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. Wwherein the mgration of an el ectrode
SBubsg ance to a conductive. particle can be prevented
or suppressed and a 10 stablg conductivity can be
obtained for a- long period of tinme even if an
el ectrode to be inspected is a sol der projected
el ectrode, for exanple, and furthernnre it is

cdfsstblog L0~ oHﬁ§1¥ togrciéj SS a%%%%?%ﬁ%%ﬂqéce{matlon can

circuit device n us
deV|ce under a 15

ts h the circuit,
bef] qi]he]tb\é\’{rrl%)eer T8 REART oFAbRed b PRepPHRSEPBs €Y ems if the
-nethod of i nspecting a circuit device using an
C%ﬁﬁ%ﬁ taraet elemipeede ngsapepiecteddenndea stable
conprising the anisotropically conductive connector.
CoRGURLANS thORaBCLY| N aHire @ROBE EVB oFe pREREENG T time. even if.
i nvention provides an anisotropically conductive

pregnnogt ds taarhd ads edhtf @e;ﬁé@@éc&l%a' |y connecting a
circuit board for an inspection having an. el ectrode

for an SF-1126 10 inspection which is provided
corresponding to an electrode to be inspected in a

. Cl T QUiolqisdBYddSE af ngﬁro?l@affy%&pﬁgw on target to . the
circuit deV|ce Re i nspécti on target, wherein a
: nt i.ed t.o. Ieast a surface on 5 a s
C°A’*%“é‘9§h. e SRR gl onh afne s Fearls aubsgance to
e the inspection target. In the anisotropically
a CO ‘H‘(/% Rahktelercant biesprevented or suppressed and a

connect or,

stable ;onduct1v1ty can be obtalned for a- long period of time
even if an electrode to be 1nspected is a solder projected
electrode, for example, and j_:"ur.thermore, it is possible to
prevent or suppress an adhesi.oﬁ to a circuit devicé alsc‘a in use

1 a pressure- contact state with the circﬁit,device under a

high~temperature environﬁent.

Further disclosed is a

..ethod of inspecting a circuit device using an apparatus for
Lingpecting'a_circuit device comprising the anisotropically

conductive connector.

.MEANS FOR SOLVING THE PROBLEMS

‘The present invention provides an anisotropicélly

.conductive connector to be used for electrically connecting a

g;rcuit beard for an inspection having an electrode for an
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preferable that the lubricant should be a netal salt
of alkyl. sulfonic acid. 10 The present invention
provi des a method of inspecting a. circuit device

SFA#&h serves to electrically connect an electrode to

be inspected in a.-circuit dé€vice to be an inspection

target to an inspection. electrode of a circuit board

for an inspection with an anisotropically conductive

connector 15 interposed therebetween, thereby carrying
ingpechior|deteh dal priovsiskast iconreapendiing ke an electrode to

ani sotraopi cally conductive connector having a -
be|inmpeaad dpphki efirtaiatdbedst @ der hacengpeatsotetarget to

whi ch cones in contact with the circuit device to be

thé heirsspecibeics atgebe2@hkes iH%?@c‘t‘ioﬁa%%%g%ts urface on .
the inspected el ectrode-side o the circuit device to

COME 1l EANATL LI ANG SULAGS DL E 1oast o surtace or.’

anlsotroplcal y conductive nnec

appl i er carry.l out. an

= oA IR, eSO Bfeadt bRk, 8 é%ﬁcﬁjglm&ww Fp hg the
- referable that the SF-1126 11 electrode to be - -
1ngRREEt?Rdt319%he circuit device to be the inspection

target should be a solder projected el ectrode. 'In the

i nspettlihyy anbtditsopicatlyrefedadt évehaonnhetor, it is

| ubricant should be a netal salt of alkyl sulfonic .
prefxichbl s HHRRECHOF ubhE daNYENRLANdAR e 0a divergal Qsilhie of alkyl

ani sotropi cal ly conductive connector,

sulfonic acid.

The present invention provides a method of inspecting a. .

circuit device which serves to electrically connect an

electrode tobe inspected ina circuit devicé to'be an inspection.

target to an inspecﬁi_on_elect'rode- of a circuit boa_-rd for an -

inépeétio_n ‘with an an-isqtropic,élly conducf:ive c'onnector
interposed therebet_v.reen, thereby clarr-y_ir.lg 6ut an electfi‘cal
inspéction, |

wherein the anisotropically c;onductixfe 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_tafget

is used to cause a surface on the.inspected elecirode side of

the _c.irc:u‘it device to come in contact with the surface df the
~anisotropically conductive connector to which ther lubricant is

'applied, thereby Cérrying out an electrical inspection.

In the inspecting method, it is preferable that the
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the lubricant is applied to the surface on the

i nspected circuit .device side. Even if the el ectrode

to be inspected is the solder 10. projected el ectrode,
SFtih2¢ ef ore; a pernmanent - def ormati.on can be prevented

from bei ng caused by the préssure contact of the

portion of the anisotropically conductive connector

whi ch cones in contact with the el ectrode to be

i nspected and a deformation can be inhibited from
elbetngdeatisedebynapeakeasian thkn cdddiditorievite the be the

m gration of the el ectrode substance of the el ectrode
inkPecBEohNg Q%E{E%d sh8ull BereoRdUEh ke RAT i@ Ll I rode .

ani.sotropically conductive connector ¢an be prevented

2 s adi %%iﬂ%ﬁﬁ??ﬁ??g“ﬁ%fggf | o g PR ey e
1fEERERt i LB BaMeCRL aBOT 64 P Rie SRR GFid

. the inspected circuit device side. Even if the

el ectrode to be.inspected is the solder . projected -
el ectrode, therefore, a. permanent defornati-on can be

EFPECT el ¢BHE r BNVENIfigNcaused by the pressure contact. of

the SF-1126 12 portion of the anisotropically
condumid il i@ nneaitny Adlisoht re@iRS 11 ceorthadi v donkketor,
el ectrode to be inspecped and- a deformation .can be o
thé Dbk ted tf  Srahaiing caUsRAshY rakeabh 33ic0Mshdoted circuit
- addition, the mgration of the electrode substance of
de¥{Ee gh@%t. r oﬁ@ﬁﬁ%étﬁg e'l%%q:%%t%
ca

d
particle of the anisotropi y ~conduc

tfg %et Sslt888988tiis"€h é@ide-&

I'VEé connéect or
even ressed Therefar

- t _ , the L
iR BN ot BRGER G it s fgmation canbe

prejrent__ed from being caused by the pressure contact of the

- portionof the anisotropically conductive connector which comes
- in contact with the electrode to be inspected and a deformation

" can be inhibited froﬁl'be_irig caused’by an abrasion. In additioh,

the migration of the electrode substance of the.e_lectrode to

be inspected to the conductive particle of the anisotropically

- conductive connector can be prevented or-inhibited.

Consequently, it is possible to obtain a stable condﬂctivity '

‘for a long period of time.

According to thg method of i_nsp'ecting a circuit device,
the lubricant is applied to the surface on the inépected circuit ‘
device side. Even if the eiectrode to—be_inspécted is "the solderr-
projected elécﬁrode, thé_refore, a.berm_anen-t deformation can be

prevented from being caused by -the pressure contact of the




10

15

20

a stable conductivity for a long period of tinme and
the nunber of exchanges caused by a deterioration in
the anisotropically 10 conductive connector is
SF-d¥r eased. As a result, -an inspection efficiency can
be enhanced. BRI EF DESCRI PTRON OF THE -DRAW NGS - Fig.
1 is a plan view showi ng an exanple of .an 15
ani sotropi cally conductive connector according to the
present invention, Fig. 2 is a cross-sectional view
poxbksn05Hdngaaibbm$ogieallﬁcdﬂduﬁniw&bngnehéorwhichcomes
ani sotropically conductive connector in Fig. 1,. 20

in Bogtalti §i8n i aneed reypl e a0l Hspeessdsesd i:0aakovineWion
showi ng a part of the anisotropically conductive

car?BQnﬁﬁ{ﬁlted 'flrlo%ﬁ'ﬁéfrtlcfg:ahgeﬁ'kgy ab abrEsfond 1H Qdﬁll%'lon,

vi ew show ng a supporting body 1n the,

en R U SO Ya, OIS LSk BB o

k I I I h :
beﬂaaggp eEFg %ﬁu&%o&dugtggedaagﬁiéi %g%kegnigg@ggkag%lly_
cross-sectional view showing a structure according to
coQﬁﬂQ%&ﬂﬁﬂ@PQﬁe%¢%®lQﬁﬂcﬁerﬁﬂ%ﬁ@@ﬁ%@ o5 ﬁﬂpﬁﬁﬁﬁéﬁﬂcally
conductive film Fig. 7 is an explanatory

Theagred®srese ditico pali switewpd cadil ygcandstatiere powhechoa achleves

spacer and a supporting body are provided on the .
a stabdiengosbntaceitl. férloWehgpbdiod of time and the number

of exchanges caused by a deterioration in the anisotropically
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,illustratingtﬁuianisotropicallycmnductivecmnnectorleFig.

A}.,.

Fig. 3 is an enlarged'explanatorY-crOSS—sectional view

showing a part of the anisdtfopidally condﬁctive'connectorr.

illustrated in Fig. 1,

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

anisotropically conductive cornector iliustraged,in Fig. 1,
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Fig. 8 is an explanatory cross-sectional view show ng
a 10 state in which a first nolding nmaterial |ayer is
formed on the nolding surface of an upper nold and a

- SF-36¥$ond nol ding material layer is forned on the

nol di ng surface of the lowerg nold, Fig. 9 is an

expl anatory cross-sectional view showng a state in
which the first nolding material |ayer and the second

15 nolding material |ayer are lamnated, Fig.. 10 is

an expd ar|atics y eross-seetionall view 8ARwANglolgSd Alithe B —
in which an anisotropically conductive filmis forned,

B, Eimusléré@igﬁ X0 SN OFY 1 REOBSuSLEH! #hgl. ¥i ew showi ng
a state in ich the anisotfopically conducfive f|Im

whi Gy S %% Rré‘%éﬁaﬂ%# N2 s ruc{:l nngl\glew ow1nga

is an ana ew s ng a's ure- daccording

to ,an exanple.o n apparatus_for _ins rCUIt
5"-%%8.%”‘5 %Jrla%a% St ERBLEr et BeToontromoLaihg’ an

together with the circuit device, SF-1126 14 Fig. 13
anisotrPRigr hhat e93ds Elve hBid®g the structure

according to the exanple of the apparatus for - -

i nsfde i NMgia aviexmianasyiyecios acsordmmel wWitdw thewing a -

present invention together with another circuit '

stateviieewhidh @ sﬂ:écbﬁ angl 2nsvbedt BHOM G A oGie @olﬁotvlded on
- device for a test: used in an exanple, Fig. 15 is a '

thé'niiﬂd’iz?@”éﬁ@ﬂé@ 6@9& Ciéwdktndey] ce for a test used
in the exanple, and

Fig. .8 is an explanatory cross——sectlonal view showing a'_
state in wilich a fi‘rSt "molc_:ling materiél layer is formé_ad on the
molding Surfaée of an upper moid and a second molaing material
layer is form‘éd on the mo'lding éurface of the lower mo_ld.(

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 cohductive film is formed,

Fig. 11 is an explanatory cross-sectional view showing

- a state in which the anisotropically conductive film which is

formed is taken out of the~m_olld,

Fig". 12 is an explanatory vi_éw' showing a strugture
agcording to an example of an apparatus for inspédting a cirr;:uit
device ir_l accordance with the_pre'sent. invention together with

the circuit device, -
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Fig. 16 is an explanatory view show ng the schematic

10 structure of an apparatus for testing a repetitive
durability according to the exanple. DESCRI PTI ON OF

SF-CHRRACTERS 1 Circuit device 15 2 Solder ball el ectrode

3 Circuit device for. test #Crcuit board for

i nspection 6 Electrode for inspection 7 Thernostatic
chanmber 20 8 Wring 9 Guide pin 10 Anisotropically
conducti ve connector 10A Anisotropically conductive

Cfi ] il Gohdm:tarveemldnnéborrynglmr$hﬁl¥1ﬂ@;26hﬁa55th:hature

Projected portion 12 Effective conductive path

acé&fdﬂrﬁ‘@ tPa e lé%xMﬁwf6§Cthéea9€aguﬁhsvgoaatms cHig a
part 15 Insulating part 5 40 Lubricant | ayer 0

1%%995 cﬁ@égces]:uf: eéé@ngQﬁ%écw§'ﬂﬁsEﬁét ?regént invention

rromagneti c ayer n-nagneti c Tayer

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 ekplanatory view showing' the schematic

structure of an api:)aratus for testing a repetitive durability

' "according to the example.

DESCRIPTION OF CHARACTERé
| 1 _Circ;.uiti device
2 Solder ball ielect'rode
3 Circuit device for test
-5 Circuit board for ir.lspection
6_ Elect'ro_de for inspect_ion
7 Thermo‘sjtatic 'ch-amber |
8V- Wir_ing'
| 9 Guide pin
10 Anisotropically coﬁduct'ive connector
.iOAA | An_isotropicaliy conductive film

~11-_ Conductive path forming part _
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10 54a, 54b Spacer .. 55 Lower nold 56 Ferromagnetic

substrate 57 Ferromagnetic |ayer, 57a Concave space

15 58 Non-magnetic |ayer 59 Ml ding space 6la First

SFpagli ng material layer 61b Second nol ding materia

"layer 71 Supporting body 20 72 Positioning hole 73
Openi ng 101 Anisotropically conductive connector. 110
Vol t neter 115. DC power source SF-1126 16 116
Constant current control device BEST MODE FOR
CARRYI NG QUT;, THE-J4 @%@gﬁ!g@r%gognbodinent of the

present invention wl| described 5. belowin

detail with, reference t %S?%l %E%\g‘ ED%SCh éﬁénlngc@oar.

3 are explanatory V|ems ruct

- to an exanpl e _of an anlsotroplcally conductive

connect or i AGEddRE Wiet FOPABSFrdSemathviaimigy part

and Fig. 1l is aplan view, Fig. 2is a .
Cross- secthﬁnuﬂnaﬂhahhm@k@ﬁralong 10 a'line A - A in
Fig. 1, and Fig. 3 is a partially enlarged

40 Lubricant layer

50 .Upper mold

51 .Ferromaéngtic substrate
SZQ.Ferromaénétic‘layer

_53 iNoanagnetic layer

54a, 54b Space£

55 Lower mold

56 Ferromagneti¢ subStfaté

5? Ferromagnetic layet_

57a CondavefsPéce

58' Non—magnetic layerl

59 Molding épace

éla Firét-moiding material layer
61b Second molding:material'layeﬁ
71 Supporting body‘ |

72 Positioning hole

73 Opening

101-.ﬁnisotropically conductive'conﬁecﬁor: N
110 Voltmeter

115. DC power source o _;§‘w‘~-‘§'




10

15

20

cross-sectional view An anisotropically conductive
connector 10 is constituted by an ani sotropically
conductive filmIlOA taking a rectangul ar shape and a
SFrig28 angul ar pl at e- shaped supporting body 71 for
supporting the 15 ani sotropigal ly conductive film 10A,
and is wholly forned like a sheet. . As shown in
Figs. 4 and 5, simlarly, a, rectangular opening 73
having a smal |l er di mension than the dinmension of the
ani sot r opi Tabl Yearondiad idg-fdh i dOd 151 f@svree i n the
central 20 position of the supporting. body 71, and a
positioning hole 72 is forned. in each of the
positions of four corners. The . "anisotropically

positions of & . cally
S b ;e e

portjon .of the anisotropically conductive filmi10Ais,
fi xdd (T RIERENY PI6the Plé%ﬁ)?fb\l‘/tli%‘be‘b%’d%? ‘7‘13 Pt igscribed
. the anisotropically conductive film |0A is supported
belpw t be @@Eﬂé&t Wighbsa§erencenhdoatirsodrspiiags) -y -
conductive filmIlOA in the anisotropically conductive N
conrBicg®r 1102iand Bretd expidnbycay Biphsshiomingod structure
cylindrical conductive path formng parts 11 extended

acddrdhegdioeahi eRafbla &Bi 6kNESS JoRIRRGIHMENY cortfhcdive

insulating part 15 forned of an insulating elastic

coﬁﬁ%d%@%ifh_é%@@%ﬂﬁﬁﬁ%EN%%&“%H@fﬁkéééﬂ%”iﬁ“éﬁ%ﬂdﬁ?“éﬂdaFig.m
these conductive pat ormng ‘parts 11. 10 Mbreover,

1 f% Eoﬁihﬁnvig&,fflglQgi%hg_gggggggé%%ieﬁgﬁ view taken along
a line A — A-in Fig. 1, and Fig. 3 is 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 fectangular'

plafe+shaped suﬁporﬁing body 71 fbr supportinq the
anisotropically'conductive fiinthA, and is wholly formed like
a sheet.‘ |

- As shown in Figs. 4 and 5, similarly(a:ectangﬁiaropeniﬁg
?3 having'a‘smaller dimension than the dimension of the
anisotropically conductive film.lOA;is formed in the-Centrai
position of the supportiﬁghbodyl71, and a positioning hole 72
is formed in each of theApositions of ﬁour corners. Thé

anisotropically conductive film 10A is arranged in the openihg

73 0of the supporting body 71, and the peripheral edge portion

of the anisotrgpi¢élly-conduCtive-film 10A is fixed to the
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formng part 11 of the anisotropically conductive film
10A contains a conductive particle (not shown) having
a magnetism 1In the exanple shown in the draw ng, any
qF-9fog¢ he conductive path formng. parts 11 which is
formed in a.region other than 15 the peripheral edge
portion in the anisotropically conductive film10A is
set to be an effective conductive path form ng part
12 which is electrically connected to a connecting
supSing g:' %ﬁ/“??dfc £hale Eé@%fsol@f]ooﬁ% %%r{cﬁupﬁve film
|nspecte circuit device |nspect|on
t he 20 conpduct] h formn
104 49 Pl ol it PP RtT RS Befy DRbral edge”
portlon in the anlsotroplcally conductive part 10A is
-set HE FESGIGRRRRlckY verrRGielrY s v%l%twlfolﬁ% e par t
- 13 which is not electrically connected to the
anigormeer i sl bargetduet ece rodeneahdr - 1 feief fenstituted by a
conductive path formng part 12 SF- 1126 18 is’

plyyradviitded f newddcioatdance Mmm&metpaetpanhcﬁmfmsngnﬁangstml

" the pattern of the connecting target electrode. On.

extidifidd her thandirébeibAsyt & ind Palds sl Beispl@¥ifRA v, and an -
integrally to surround the individual conductive path

insfiﬂr ri'gg I@aﬁ%sfc_él_megore&eg eg&%ﬁlaﬁhh }SF@_&C Porlrymerlc.

conduct’ e pat ormn are I

ch othe the | ulatln art .

SubaSﬁt.a&& Bt 297 B dot R F) P et TG ofeg conductive
surfaces to be a plane and the other surface prOV|ded :
PRI Betdisedtled portion Il1a in which the surface

of a portion form ng _ _
Moreover, a portion for forming the conductive path-

forming part 11 of the anisotropically conductive film 10A
contains a conductive particle (not shown) having a magnetis'm;‘

In the example shown in the drawing,' any of the conductive -

 path forming parts 11 _whi-'ch is formed in a region other thfin

the per.'ipheral edge portion in the anisotropically coﬁdu‘ctive

film 10A is set to be an .effective conductive path forming part.

12 which is electrically connected to a connecting target

electrode, for example,; an electrode to be inspected in a
circuit de‘vice 1 to be an inspection target, and any of the

conductive path forming parts 11 which is formed in the-

peripheral edge portioh in the anisotropicaliy conductive part .

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 pa_th forming part 12
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the conductive path formng path 11 is projected from
. the surface of a portion forning the insulating part

15. In the exanple shown in Figs. 2 and 3, a |ubricant
Srilg26 applied .to a surface on the plane side of the

ani sotropically 15 conductigre film 10A so that a

| ubricant |layer 40 is provided. .The duroneter A

har dness of an el astic pol yneric substance

constituting the anisotropically conductive film 10A

isi sroveded al YO HdantQ ward H05Lr 98 8k F 3P YsB3oniPng5to the

In the case in which the duronetet A hardness is 2

pafk fﬁsbfchﬁ:BthgEtﬁﬁgetQQ?EEhSlSE%%E‘ c resistance

ue o conduct formng part

'FSP” R G el e oREs i 18 Formed

repetltlve durablllty In sonme cases in whi h the

- inhaeEAbl ¥rtn e the Spdividuad 0%&%%§§%ve|®ath forming

greater than 70, noreover, it is inpossible to obtain

 pamtgohductGonsqment by m ayl paf tthmviondachiygh path forming

conductivity. A polyneric substance having a -
partsskl iamed nstiladtad Erom ebchrefiecalidbe o itrffﬁlﬂdtﬁ&tg Qart
pol yneric substance formng the ani.sotropically
15conductive film 10A. Various curable polyneric
substance form ng materials can be used for obtaining

the ﬁ}@séﬂjﬁereoc%fﬂfééflr%sé'&%@é‘@ﬁ af‘dﬁldrﬁp%hf iﬂ%ﬁé one of

exanples t I nclude conj ugat e lene ru r su

a ol ybut.adi en ubber nat ura
sufSrSPaunt dfe 7 doac S e DA PREacE Provided with'a
projected portion 1lia in which the surface of a po’rtion formi'r'lgr

the conductive path forming path 11 is projeéted from the

| s_uijfac:e of a portion forming the insulating part 15.

In the example shown in Figs. ‘2 and 3, a lubricant is';
éppliéd to a'su:rface on the pléne éide of rthe e;nislotropi‘cally_
conductive film 10A $o that a lubricant léyer 4-0. is providéd...

.The (Iil-irometer' A hardness of an élaétic polymeric

substance constituting the anisotropically conductive film 10A

is preferably 30 to 70, and more preferably 35 to 65.

In the case in which the durometef A h,ardriess is
excessively-smaller than 30, the electric resistance value of

the cbnducti_ve 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




10

15

20

copol ynmer rubber or acrylonitrile-butadi ene copol ynmer

rubber, and hydrogenated products thereof; bl ock

copol ymer rubber such as styrene-butadi ene-di ene
srihack terpol ymer rubber or styrene-isoprene block

copol ynmer rubber, and hydro nated 15 products

t hereof; and chloroprene ru ur et hane rubber,

pol yest er rubber, epichlorohydrln r ubber, silicone

rubber, ethyl ene-propyl ene copol yner rubber,

-p e ne.te I r uhber nd. th
e e O R e LB 006 TR B s e o
sistance is required f t he

Ob‘éﬁ%eo%@%P@HF%’VEOHGEE. FeTBiHferat PR dobtidhed,

it is preferable that materials other than the

-cor@nrtywied-.di ene rubber should be-used and it ..is

‘particularly .preferable that the silicone rubber :
show gpdeymarsiad sfuberoatice: haswpg atcobsabidkad sindicture is
processi ng properties SF-1126 20 and el ectrical -

preherasieristi ehe EDAsthe §bll|[yﬁx@&§.d WilttaddedWicdming the

silicone rubber is preferably crosslinked or

ani%ﬁ%%%ﬁﬁﬁblfyecbhaﬁbg1§é|fEQﬂelthbbﬁérméﬁbneuﬁab%e
viscosity of 105 poises at a shear proportion 5 0

L S

en SRR N B i L Attt ok PPEEL A8 BiiRpS thereot

rubber, methylvinyl silicone raw -r ubber

in%{fﬁﬁ/ﬁﬁﬁ’e‘lﬁgﬂa\mm iegie rebherr SWChuBBaro bkt adieng gubber,

" 10 Moreover, it is preferable that the silicone
na&qﬂﬁﬁygubber, polyisoprene rubber, styrene-butadiene

copolymer rubber or acrylonitrile~butadiene copolymer rubber,

amdhydrogenatedpuoductsfhereof;blockcopolymerrubbérsuch_
as styrene—butadiene—dieng block terpdlymer rubbef‘or

styrene—iSQprene biock copolymer rubber, ahd'hydrogenated.
producté-thereof; andldhloroprene rubber, urethane rubber,

polyeéter rubber, eplchlorohydrln rubber, silicone rubber,

ethylenempropylene copolymer rubber,,

ethylene—propylene—dleneZterpolymer 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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shoul d have a nol ecul ar wei ght Mv (a wei ght - aver age

nmol ecul ar weight determned in terns of standard

pol ystyrene and so forth) of 10,000 to 40, 000.
SF-M®6eover, a high heat resistance can be achieved in

the conductive path form nggart 11 thus obt ai ned.
15 For this reason, it is preferable that a nol ecul ar

. weight. distribution index (a value of a ratio Mwv Wn
of the weight-average nol ecul ar wei ght Mv det erm ned

and relteftmiedl shargiers- pot ysgyrene to a nunber-average
nol ecul ar wei ght WMh determined in terns of the

o e AP, B shons Pl

to or snm ertan2

prept Rt Gt Do R B o B m i, P3RS it fome

article having a ma%net i smis used because the sane
rubgeﬁ% DA AR BAS6PFARtoATehd IBPH3L R Gfeth&leffi BRORPIIELOn
be SF-1126 21 described bel ow. Specific exanples of ‘

of iRe @@ﬁ:dm@tpwfpaabitklte‘sed rsldideyplet #uY et of candenghtion

havi ng-.a magnetism such as iron, cobalt or nickel,

. typear tainc laeglidfical tyye bhel e@bsepmm]uﬂm&ngcantranmlngroup or

these netals or particles obtained by using these 5

-a hparbkghesrasp COrsp Al baamp1e Pl A1 Ade tdﬁe%wlagﬁlcone |

of . the core- partlcl es wth a metal having a high

‘rawc 81:' Vidth 599k GoneSk %(?:rubh&ﬁl lﬁg{:ﬂgl}gflengéherlnj;kl

fum or rt| es obtai ned by using,

partlcl t art i l.es o£ non- magnetic netal, the
Sllﬁ‘ac\:ro ecll’”e'als‘f‘?o‘ﬁ)g}:)né)ri els a’%f u%%t ance such as gl ass ‘

beads or 10 pa artlcl es and pl t| ng. t he surfaces
f{ﬁé‘eé’é(reg'pdﬂ*{lla égfeferable thag lllcone rubber

should have a molecular weight Mw (a weight~averag_e molecular

weight determined in terms. of standardpolystyrene and so forth)

of 10,000 to 40,000. Moreover, a hi'gh heat resistance can be

- achieved in the conductive path forming part 11 thus obtained.

For this réaéon, it is preferable that a molecﬁlar weight
distribution index (a. xlralue éfr a ratio Mw/Mn of the |

weight-—averagé molecular _we'ight Mw. aetermined in' tefms of
standa_rd polystyrene ‘to a number—average molec_:ular weight Mn '_
determined in terms of the standard polystyrénel and so forth)
should be equal to or smaller than 2. | |

For the conductive 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'm_ethod_ which will be
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with a conductive magnetic netal such as nickel or
cobalt.  Anong them it is preferable to use the
particl es obtained by using the nickel particles as
spllpg; core particles and.plating the surfaces thereof
wi'th gold having a high congductivity. 15 Wile neans
for coating the surfaces of the core particles with
- the conductive netal is not particularly restricted
~but there is used a chem cal plating, electroplating,
[ r . posi tion_ pr ss or,the like, ..
S o PR A AP BB N SR e
. b% @gatingiéﬂe %? surfaie of the.core particle with a
INCORTudRIVE et aICT @ [ekat BRVIRE *JIMARSEIVE pateh A% iron,

a coating proportion (a proportion of an area coated

cohpth ehentokalictPyethetes ¢6 ahéoyar theseafeapasticies

core particle) of the conductive nmetal on the particle - -
cotaimirg i theye fmmtailsy ceqpalr ttie:lors kibdladgmeichiry 48%ng these
nore SF-1126 22 preferably equal to or higher than

partleleandsi Sopaphireilcakkyan@ialarial) ¥hd s 08% becamseore
a high conductivity can be - achi eved. Moreover, the -

' pariRId s ofi thhg .Mﬂuﬁﬁﬁiﬁgn@t@gﬂ Qoﬁaﬁht.ﬁéfitgb?%}c}é as gold, :

preferably 0.5 to- 50 -% by nmass, nore prefer

sur¥ft B L LB BRETSE LY 80 BB P ot

rticle.. In the case in.-which the

. the core pa o
a5 EhIGREFVRARBLENSTo (RRPAL olee Ahé PeBaRPAGetifonREal,

thereof is preferably 0.5 to 30 % by mass, nore 10 .
theypardisdiep oftan dgoKgamiqravdstangsf gpchers (rldss &islads or

3to 15 % o ‘ . ' :
polymer particles andplating the surfaces of the core particles
with a conductive magnetic metal such as nickel or cobalt.

Among them, it is'preferable touse the p_aJ_fticles obtained

by using the nickel particles as the core particles and plating

the surfaces thereof with gold having a high condﬁctivity'.:

While means for coating the surfaces of the core particles

with the con‘ductive.metal is not particularly restri‘cted but

~there is used a chemical plating, electroplating, sputtering -

or vapor deposition process or the iike, for example.
In the case in which a particle obtained by coating the_ '
surface of the .core particle with a conductive 'meté@l is used =

as the conductive particle, a coating proportion (a proportion

. of an area coated with the Conductivé metal to the surface area |

of the core particle) of the conductive metal on the pa-r'tic'le‘ '

surface is preferably equal to or higher than_~40’%', is more |
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" by mass based on the core particle. Furthernore, the
particle dianeter of the conductive particle is
preferably 1 to 100 gm nore preferably 2 to 50 um

grfiwd her preferably 3 to 30 gm and particularly
preferably 154 to 20 um reover, the particle
di aneter distribution (DwDn) of the conductive
particle is preferably 1 to 10, nore preferably 1.01
to 7, further preferably 1.05 to 5, and particularly

pr%é%%?lgf}g e%(%&all ngy tﬁg ﬁ}éru%h g t4@e C trn%l”%.“ ﬁ)&luéltlcularly

satls con Itl oné e co

prffecanft AP b 1?%%?%% 2R efDeETS Y 2o e

sufficient electrical contact can be obtained between
achigvedonductive particles in the conductive path
formng part 11. SF- 1126 23 Moreover, the shape of--
t he Muoredursts v é hpaamioting bf bbe’ cpadﬂctmharhgtal to coat is
.restricted but the conductive particle takes the
prefapbDf B SARLITD O byAMEHD, PROUS ife fidrab BRCOMERAIIN %

particle obtained by aggregating them because it can

ma£ASi i e disRESeh1p 4 @ BPley RS &n%s%Ub%E@"%%rtlcularly

forn1ng naterlal I'n-addition, it’7is p033|b e

; can ve art cI aV|n a surfa
pr%’féé%?%l tscﬁ) %Ocouqﬁ%#gasasgéjﬁ sduc ’31 Efgﬁ’:lrtlc e. In
eati n

| I ub
the g ' nqbf“g}lt% 3%}? i %ﬁgj%r\'a\xg?ﬂ%hﬁgﬁaipFPng ﬁ&eﬁts §P16he the

lubricant, 10 it is possible to enhance the. ;durability
coad:fqu]@mgﬁpgo{:hgﬁp@@ L§ preferably 0.5 to 30 3 by mass, more

preferablyr2 to 20 % by mass, and further preferably 3 to 15 3
by mass basedl on the. core particle._

Furthermore, the pal_;ticle diameter of th-e. conductive
particle is preferably 1 to 100 p.‘.m, more pi;eferably' 2 to 50
nm, futthg; preferabijr 3to30 um, anc_l ;particﬁlarly p.feférabl‘y.
4 to 2_0 Lm. | |

Moreover, the particle diameter'diStribution.(Dw/DhI“of

the conductive particle is pteferably 1 to 10, more preferably

1.701'to 7, further preferably 1'05' to 5, and éa;_ticularly '
preferably 1.1 to 4.l. . | | |

By using the- conductive pa.'rticle to ‘sat:fL's'fy thése
conditions, the conductive ‘pa;th -fcﬁrmiing pa.rt 11 thus oi)taiﬁéd'

can easily be pressurized and deformed, and furthermore, a

sufficient electrical contact can be obtained between the

_conducti\fe-particles in the conductivé path forming part 11l.
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15

conductive connector. Such a conductive particle is
preferably used in a proportion of 5 to 60% and nore
preferably 7 to 50%in terns’ of a volume fraction to
SF&E% pol yneric substance form ng material. 15 In sone
cases in which the proportiﬁy i's lower than 5% the
conductive path formng part 11 having a sufficiently
smal |l electric resistance val ue cannot be obtai ned.
On the other hand, in sone cases in which the
propprtion is t han 6 the resulting cond ctlve
Dot RPNy pait S1PS Gp ho Benfahive Betooc Enht not
a necessary elasticity for the conductive path forn1n
PapaiuiEr bafifstt e g gﬂlﬁeahel @Onéuﬁtéfférw%l%%ttatw the
conductive particle to be used in the conductive path

shdpg Mg saherk ahenl dnrvephoassunf doe a ceapadamyt harticle

gold. In the case in which a connecting target SF-1126
obtZdinel Bgtdgdeegh ol ngxdigh Becansel Eetdandeatdilbhede dispersed
inspected in a circuit device to be an inspection

1nté“ﬁﬁﬂyﬂé%ié”%ﬁbéﬂéﬁgebfoﬁm1§§|Hﬁﬁeﬁhb@y cont ai ni ng
| ead is preferable that t conductive. particle

cl oot Bdatrae ésﬁﬁiﬁé?ge%&m%%%%%n?% e Byoepgrive

DS P OB AP LR AR Ao B e el sucn

sel ect ed- fron1rhod|un1 pal | adi um _rut heni um

‘a5 @QuigdEaIe IRIRLHRA UATERT 20T ntind UPF i Bk . Bgltmtm the -

al | oys contai ning them Consequently, it is 10
sunigss of dheoppirévede *altleé:@ec:@m]gheng dgegrt bei e lubricant,
di ffused into

it is poss:l.ble to enhance the durablllty of the anlsotroplcally

- co_nductlve connector.

Such a conductive pa'rticle is preferably used in a

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

- of avolume fraction to the polymeri'c subétanqe fbhuirig material.

In some cases in which the proportion is lower than 5%, the

conductive path forming part 11 having a sufficiently small

 electric resistance value cannot be obtained. On the other hénd, :

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

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

20 -

so.that a necessary elasticity for the conductive path forming |

"r_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. 1In the case 'i-n-‘whilch ‘a connecting target
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the coated layer in the conductive particle. The

conductive particle having the surface coated with _

the diffusion-resistant netal can be fornmed by coating
SFubes surface of the core particle, formed of nickel

iron, cobalt, 15 their alloggsor the like with the

di ffusion-resistant netal, through a chem ca

plating, electroplating, sputtering or vapor

deposition process or the |ike, for exanple. Moreover,

elébere@al @brt BeageNElChhVe1RRLHRIL A DbDENs ected in a

constituted by a plurality of nmetal layers. I'n the
. , h L
e R 1 L SIS SR et oy »
t -1, l.d he f f th
sobifh BT RY: EoMLRine Rlet 670 s o 1as PRI And BAF the
i nner, coated, |ayer shaqul d. be forned of gold havi ng. a

conyRt EBRARREFF 1y Containeraipl @ Sidsmopipg 38 contact with

Furthernore, the coating anount of the

- thejefegdinade &sibst anspeetatl whs gh éecabt i tated by the solder B

proportion of 5 to 40% and nore preferably 10 to 30%

allow tiex heofcomdmss vier pathofiorindnighpacenducihiveld be coated .

particle. 5 A material constituting the supporting

-witiody dirt@shenusedistpnelgeahhy saa%&e@%frtm@ Ir%dl%

linear thermal expansion of 3 x 10-5/ K or |ess,

P DR ehTarl ot efer e R S

speci fi ¢, mterial tal., nater of__anpn- met
s:L Oe %Crll%. gsugcélatalnlng Jche bonsequengi]y, :L%ls R
possible to prevent a lead component fron{ being diffused into
the coated layer in the conductive particle.

The conductive particle having the sﬁrface coated with

. the diffusion-res‘istém_t metal can be formed by coating the.

surface of the core particle formed of nickel, iron, cobalt, .
their alioy ‘or the like with the diffusi-on—r__esistant metal.

through a chemical plating, electroplating, spu'trt'ering Or vapor

' depos_itiOn_process or the like, for example.

Moreover, the coat of the conductive particle can be -

cons_.fituted byapluralityofmetal -layer.s . Inthe case inwhich

.thé conductive particle is coated with the diffusion-res_istéx..ﬁ::

metal, it is preferable that an outermost layer should be formed

. of the diffusion-resistant metal such as rhodium and an inner

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

" for example. . , ' . o -
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For the metal material, it is possible to use gold,
silver, copper,.iron,.nickel, cobalt or their alloy.

For the non-netal material, it is possible to use a

& in mterial having a high mechanical strength such
S v .

as a polyimde 15 resin, ol yester resin, a -

polyaram d resin or a polyafide resin, a conposite
resin material such as a gl ass fi ber-rei nf or ced epoxy
resin a gl ass fiber-reinforced polyester resin or a
fiber-reinfqrced polyimder or a
n‘;%)sﬁt(ké =Y Sy ntgfeér?% t%\ﬁ){gha’ﬁﬂu? oPhahe materi al
such 20 as silica, alumna or boron nitride mxed as a
dlﬁllli'r%ﬁn [ W%l%’%an%ﬁ%ﬁ(@alc ek$ P fepbly Ka a‘l’lﬁ’é‘%ﬁi@éﬁt ef 5
resin material such as the polyinide resin-or the
to gl0&ssnélinyere peiefboabdy @poky IWsin, tews blfeaamqmsﬁrtae:tlon
resin material 'such as an epoxy resin with boron

. to Nild i cendhetvapartiéier is preferred because of a

smal | SF-1126 26 coefficient of thermal expansion.
Var izoms t byB b GH {190, PEngRHd §dp Fer%'iﬁg%éﬁcﬁ eb E@%sed'

anlsotroplcally conducti vé connector can be used

prez:ondakp.lﬁ; gt ccgg%?igg'éh%nagf %iggnaggﬂat?%n%aqpleg&!éﬁlslon. of 3

connector an
t5 elect ode substance_ to the  conductiv rticle,. .
x 105" TRE o SR Top I PREhRIARTNE SoblinebPor b bel K and
suppressed in the pressure:contact of the : _
partfislarbpirrefqsplebnd@cti V8 camndcEor 0wl th Khe
el ectrode to be inspected in the circuit device to be

t he Hows pespéohf tampeter 181 Spevidftiad Babepled of 4 hon-metal
| ubri cant include a quororeS|n .

‘material is used.

. For tﬁe metal maferiél, itis poséible to use gold, silifér,"
copper, ‘.iron,_r.lickel, cébal‘t or their alloy.

"E.'or the non-metal maférial, it is possible to use a resin
material havi-r.ﬁ‘; a high ‘mecﬁanical strength such as a poljil.uide‘._
resin, .a poliiester ‘résin-, a polyarafnid resin or a polyami‘de
resiﬁ, a composite resin maltv_erial such as a giass
fiber~reinf_or¢ed époxy resin, a glass fibef—-reinforc_e‘d_
polye'éter resin or a glass fiber-reinforced polfimide resin,
or a composit.e resin material with an ihorgaﬁic'material such =
as silica, alumina o‘r. b‘oron .nitride mixed as a fillei‘.info an’
epoxy ﬁeéip.or the like. The compbsite resin material such.aé_}j

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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=38 8501 801 ARG A LB A, 0o U i

COBRSRPPE, apht
condtlt:i}lmlg@rijwﬂeesvtfentbe andisoteopd calger conductive

.anDéSE;@éﬁ.ﬁéalﬂrt Hahatbei Per Aeneat t SeharRHhN 0k c8Bode to be

type lubrlcant, a lubricant containing, as a main agent, an

‘ adids; a fatty amide type mold-releasing agent such as fatty

'alipha‘tic acid lower alcohol ester, for example, butyl stearate |

type lubricant, a lubricant containing, as a main
agent, an inorganic material such as boron nitride,
silica, zirconia, silicon carbide or graphite; a

' SFHy@6 ocar bon type nol d-rel easing agent such as a

paraffin type wax, netal soap, natural and 15

synthetic paraffins, polyethyl ene waxes or

fluorocarbons; a fatty acid type nol d-rel easi ng agent

such as higher fatty acid, for exanple, stearic acid
coef fhiydenkystfeahecmad eéxpaneiyfatty acids; a fatty

am de type nol d-rel easi ng agent such as fatty am de,

for exanphe, 1@t deafit8ata8tBeOdpplied to the surface of the
et hyl ene- bi s-stearam de,. 20. or alkyl ene-bi s- fatty

Peﬁ%?é@P? é?ngmggﬁg%yaEegkgflcohmqﬁﬁgﬂ lyCd?ﬂﬁ%ﬁﬁﬁﬁe

such as aliphatic aC|d Iomer al cohol ester,
g he spbgraF eonrof19% - #CWO%@@%?@W%W the
tetrastearate, fatty polyval ent al cohol " ester, or

nol d-r el easi ng agent such as silicone oils; a netal
cosakttol cahkpk subbokisceaciic, taedpiias édﬂ@e.ccﬁlﬁk{mg}f the

them a netal salt of alkyl sulfonic acid is

ani sotropically conductive connector and the mgration

m% éﬁedeir?céﬂé’dc?lfHQF]Ea&QS;LgQ E&‘%&%%ﬂs\éﬁ %t?{éﬂ ol & get.

ani sotropi call'y conducti ve. connect

Zﬁpg%ﬁ?%%% %%%X%on%%gfééugg}?ﬁ%g{ a J.%fcltu. e a fluororesin

inorganic material such as boron nitride, silica, zirconia,
silicon carbide or graphite; a hydrocarbon type mold-releasing

agent such as a paraffin tlype wax, metal. sbap, xié_tural and

synthetic paraffins, polyethylene waxes or fluorocarbons; a’
fatty acid type mold-releasing agent such as higher fatty acid, '

for example, stearic acid or hydroxyste-ari‘c. acid or o’xyfat‘ty‘

“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. '-‘cety'l-,al'cohol,' polyvalent alcohol, polyglyco'l'or

polyglycerols: a fatty ester type molc_i—releas.ing agent such as
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~with the.electrode to be inspected in the circuit
device to be the inspection target, and a bad
-influence such as the contam nation of the el ectrode

-Eﬁl£ﬁ§be inspected in the circuit device to be the

pection target is Iessegﬁd, particularly, 15 a bad
i nfluence in use at a high“'enperature is | essened.
An al kaline nmetal salt is preferable for the netal
salt of alkyl sulfonic acid, and specific exanples
thereof | clude, 1 - sodlun1decan0|c sul f onat e,
or ot cFetrFTRArAten fakhyi BRY.#Badehhon eohol
sulfonate, 1 - sodiumtridecanoic 20 sul fonate, 1 -
estegdi i tRraderahor byeul farzaes” 1a- ssbdrane type

pent adecanoi ¢ sulfonate, 1 - sodi um hexadecanoi c

'mohdﬂﬂaﬂﬁasing_agmmmLsndhxnﬁuhxknmmnesuhisnaaemeﬂal salt of

'sodi um oct adecanoi ¢ sul fonate, 1 - sodium

al]djﬂn&ﬂﬂ.@aﬁ&@ & d onal® thle -15)86 um - ei cosanoi c
decanoi c sulfonate, 1 - potaSS|un1decan0|c sul f onat e,

SF- 38028 nch - ao%eac%i' ‘é onat eaa(‘il’lkfl S PR £ adia is

pot assi um dod€ecanoi ¢ pot assi um
um _tetradecanoic

| B
Pretfr%r?%%ﬁﬁgl P I s%raﬂrﬁnfin ad%c%%? SEhreEsae e

ssi.um_hexadecanqi,c sul fonate, pot-assi um 5
‘i“nl 5’@’ Yc CORFSHaTE C?nneﬁﬁ%ﬁflﬂfnt@& BagEakdpr of an
sulfonate pot assi um nonadecanoi ¢ sul fonate,. 1 --

elegsrass mk@feaiscmwdacc thee carslucEiLve oparbicle | o hilen
decanoi ¢ sul fonate, . 1-lithium undecancic sul fonate,
aniﬁottb@hmahﬁxkﬂnnﬂnatﬁnﬁ1hmnn&ntdr1ar®iﬂuppréﬂﬁﬁanbmcthe,
sul fonate, 1-lithiumtetradecanoic 10 sulfonate, A
prebsuirehtomtpent a&ecaeomlwtf@pﬁball# Ebhﬂhdﬂive connec:tor

- with the.electrode to be inspected in the clrcult device to_be_
‘the _-inspection target, and a bad influence such as the
contamination of the electrode ‘to be inspected in the circuit
'dév.ice to be the ihspecfién target ié les's‘ened; part‘iculariﬁ, .

- a bad influence in use at a high temperature is lessened.

An alkaline metal salt is preferable for the metal salt

of alkyl sulfonic acid, and specific examples théreof include

1 - sodium decanoic sulfonate, 1 — sodium undecanoic sulfofn.a_tte, '

1 ~ sodium dodecanoic sulfonate, 1 - sodium tridecanoic

"sulfolrllate", 1 - sodium-tetradecanoic sulfonate, 1 - sodium_
pe_ntadecanoié sulfonate, 1 - sodip_m h_e_xade_canoic sﬁlfonate, 1
- sodium heptadecanoic sulfonate, 1 - sodium octadecanoic

_' 'sulfdﬁate, '1 - sodium nonadecanqic sulfonate, 1 - sodium

~elcosanoic decahoic sulfonate; 1 ~ potassium decanoic sulfonate,
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hexadecanoi ¢ sul fonate, 1-1ithium heptadecanoic
sul fonate, 1-1ithium octadecanoic sul fonate,
1-1ithium nonadecanoic sulfonate, 1-lithium

‘SF-giggosanoi ¢ decanoi ¢ sul fonate, and their- isoners. 15

Anong these conpounds,. the gpdiumsalt is particularly
pref erabl e because of a high heat resistance. These
conpounds may be used singly or in conbination. The
amount of the lubricant to be applied to the surface .

1 -Obolhe Anins RRIGRil Y LA dye can PEELAL : Y dgﬁg cano ic

such that 20 the circuit device to be "the I nspecti

do i ck h ]l i cal l .
cul e 595, BaBHLES P IR B RBIELLY — poasion

te insEected“in the circuit device to be the jinspection

anqif phd IPRSdEet 1 onPakas sdEnaadirdarantispebiitopate,
i s not influenced: SF-1126 29 For a nethod of
1 —apsitasmiumdexadecameic osuhéonahesol r oppebebgium
conductive connector, it is possible to use

‘hepieldedenovire sal lfodaref, of -epatpbgiunaaitiatdaha Spudfonate,

nmethod or wth a brush, the dropping of a solution o

1 - Wi 10a & Buif i der 10 T arflidithtd he | iRiaRG i%fn ER@osanoic.
ani sotropically conductive connector i-n the solution,

. i . t yi o i LS. Ry . o
dec%%gg%g%ghfgﬁgi%%br:y utll|zgggaﬁg%ﬁo%&%¥6%?téfi%gl%ﬁglum
| ubricant_ wth sol.vent, such .as .al cohol appl yi ng
undef iR sl ik ot Yheun A deaetrL ¢ anfhgndtes
C%EQUctive article and then vaforlzing the sol vent.
1-1ithium tri ecanoic sulfonate, 1l-lithidm tetradecanoic

: sulfonate, 1l-lithium pentadecanoic sulfonaté, 1-1ithium

hexadecanoic sulfonate, 1-lithium heptadecanoic sulfonéte,.

-1~lithiqm octadecanoic sulfonate, l-lithium nonadecanoic

sulfonate, l1-lithium eicosanoic decanoic sulfonate, and their

isomers.

Among these compouﬁds; the sodium salt is particularly
preferable bééause of.é high heat ;esistaﬁce.

These cdmpoundé'may be used siﬁgly or in combination..-

Thé amount of the lubricant to bé applied to the surface .-
Qf'the'anisotropicaily conductive cénﬁector méy be such that
the circuit device to be the inspection ﬁarget does not stick
to the énisotropically conductive éonnector‘but the eieétrodé_ g
1x>beinspectédintheéircuitdevicetobétheipspectiontargét'

in the inspection and use_after the inspection is not

- influenced. - Lo S ',;f
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According to such a nethod, it is possible to
uniformy apply the lubricant to the surface of the
conductive particle. It is also possible to use a
SFQ§EQOd of putting a lubricant in a solid powder state
at “an ordinary tenperature k& a proper 15 anmount on
the surface to be applied ifithe anisotropically
conductive connector and heating the anisotropically
conductive connector to a-high tenperature, thereby
melting the ubricant and applying the lubricant to
t he gﬁ?f%d%e #ﬂg '§BP$8&P8aE L8RALERPe tRORECt or
10 can be 20 manufactured in the fol | owi ng nmanner,
ani sptsRRkERe1VFPgNABCEd van coxplatator J.I droessddtlicona use
view show ng a . structure according to an exanple of a
wehbfﬁnownbﬁethmdbfcﬁbrlnxampmﬂﬂnoda;zmnpbgnasﬁﬁf@puﬁ@ﬁh@d or
conductive connector in accordance wth-the present

- withveiheh, he mbbdisEyIst kol adiSh-dA26 30suP¥ad8 to be :

upper mol d 50 and a | ower nold 55 nmaking a pair

apg,ngé@vw the mb%bnars OEHQS3ﬂ6%8t§§%tlc%ﬁ.kﬂ%ﬁ§)?l%&ive

nol dlng space 917s orned et wee

ld_5 I surface in Fig.
co%#éé@%?t %d#ﬁgﬁéﬁr acgngfgﬁﬁegmgﬁEr surface 55 (an
er surface n, Fi g. 6% In the up mpl d 50, a ‘
ferr fJHRAT CHREing e theds nedt 43 Pﬁ%syailfeaée grogerly -
ferromagnetic-substrate 51 (a | ower surface in Fig. '
utB)ize pueshadnet di bt ing dtraAgdrdsentavishna solvent such
corresponding to the pattern of the conductive path :
as fdceihed., parp lylog the miumetamsemdedoanttcsmﬂreopumhbxa of the
conductive connector 10, and

7 conductlve partlcle and then vaporizing the solvent

According to such a method, it is possible to uniformly 'ap'ply‘

the lubricant i.:o the surface of the conducti{re oarticle._

It io also possible to dse a method of putting a lubrioaﬁt'
in a solid powder state at én ordin-ary. t-emperéture in a pr.oper o
amount on f:he ,surfa-c:e to be api:lied in the anisotropically"
conductive: connector and heating the_anisotropicai}y |

conductive connector to a high temperature, thereby melting the

lubricant and applying the 1ubricant to ther surface.

The anisotrop'ically conductive connector 10 can be

manufactured in the following manner, for exaﬁple.

Fig. 6 is an explanatory cross-sectional view showing a

structure acco'rding to an example of a mold to be ﬁsed for :

manufacturing the anisotropically conductive connector in.

. accordance withthe present invention. The mold is_.coﬁstitutéd
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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
SFP_ pan the ferromagnetic layer 52. On the other hand, a
erromagnetic |ayer 57 is ggyned on 15 the surface of
a ferromagnetic substrate (an upper surface in
Fig. 6) in accordance with a pattern corresponding to
t he pattern of the conductive path formng part 11 in
the d tropically c uctive connect
by kBRI o2l PR f oD e gz PR a {Paatarars Ynekbuich
i ckness thanp the thlckness of the 20 ferromagneti c
wht&gfeﬂfesezpti’%s%tﬁe%ﬁ% obdreti-opRd 6t Het diRgnsR#ee VO 1s “orned
ferromagnetic |layer 57. A step is fornmed between the
betigrmiihaadlidingy snrsgcenedt the Yryeomediedbd dd dg9eersurface
so that a concave space 57a for formng the projected :

| in[Rird.i 60 Ahd filee mairhitiglediradehe fnbhdi hgwenr §aceack, 55 (an

the lower nold 55. "SF-1126 31 As a materia

upp@nshid tddddid hei § ergomagnetic substrates- 51 and 56

in the upper -nold 56 and the |lower nold 55, it is

‘possi t fern g :SUE
o tel t’éf ol £ e %%ttgm%%@h% FAy8S, b20fk Bllmea
bal t referable that .-the ferro

on 80 siace 6T 2SR R i et E&SEEEP%WE%.SPrfaCG |
t.o 50 nntand shoul d have snoot h surfaces and be :

1in {if edtledt GoCHH A WHEYr FaF R RFEREREN PG TR
nmechani cal polishing treatnent. As a material.

coymanandimionge the pattenagqiethe dandirct 5ve ppdhafidrgimgpart
t he upper nold 50 and the |ower. nold 55, noreover;

11 in the intended anisotropically'conductive connector 10, and

a non—magnetlc layer 53 hav:Lng a th:l_ckness which is

substantlally equal to the thlckness of the ferromagnetlc layer _

52 1s,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 formiﬁg part 11 in the intended.

anisetropically conductive connector 10, and'a non—-ltta'gnetic‘
layer 58 having a greater thickness thah the thickness of the

ferromagnetic layer 57 is formed in portions other than the .

f_errdmeg_netic layer 57. A step is formed between the

non-magnetic layer 58 and the ferromagnetic layer 57 so that

a concave space 57a. for forming the projected portion 1la is.

 provided. on the mo_lding__surfaCe_ of the lower mold 55.
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it is possible to use a ferromagnetic nmetal such as
iron, an iron - nickel alloy, an iron - cobalt all oy,
ni ckel or cobalt. It is preferable that the
Syyb%%ronagnetic | ayers 52 and 57 should have
cknesses of 10mor nore. In the case in which the
15 thickness is smaller thah | Ogm it is hard to cause
a magnetic field having a sufficient strength
di stribution to act on the nolding material |ayer to
be f or med |n the nold. As a result, it is difficult
o B8l # Stk Qonat Iratdng Ebei herramganelifsTisirates
a portlon to be the conductive path form ng part .11
51 20di 6 he rbledivgparatrerlical 59 ayst tHean komer gesks, 55, it is
therefore, it is inpossible to obtain an

- posanbiet topisal b yfeonsiucgnaei € anstest aruchiischrios, an iron -

excellent. As a material.constituting the non-magnetic

nickeyes$189, and i:8% LNcbBR1UPRELo PPt S AR LRBAI@Wer 1t is
- .ol d 55, furthernDre it SF-1126'32 is p033|ble to

predSEaP 1R R e RS Lo R il BfAIRee 4y, RRWY PR difouia
navB R e F Re oo héaiebséfﬁiw%%%%oﬁﬁds%%faces
can easily be formed 5 by a techni que. of .

andpRet SPPEREGREpRY. aAsheRd CRdt egdieasing Srapfdngm end a

use a Ehototes[st such as an acrylic dry filmresist,
mechanégaxyreypeshinguitderdsiestt .or a pol yi m de type riquid

resist. Moreover, the thickness of the non nagnetic

| ayls Hnaterise tonetitwtihdSthse Betramidgespbodiagets 52

the projection height 10 of the projected portion 1lla
andapd ihethdi ekpessmOidtH® and the lower mold 55, moreover;
it is poésible to use a ferromagnetic metal such as irpn, an -
iron - nickel alloy, an iron - cobalt alloy, nickel or cobalt.
It is.prefe.rab'le that the ferroma_gneti‘c layer-s 52 and 57 should

have thicknesses of 10um or more. In the case in which th"e'

thlckness is smaller than- 10,um, it is hard to cause a magnetlc

field hav1ng a S'LlfflClent strength dlstrlbutlon to act on the

moldlng material layer to be formed in t_hemold. As a result,

it is difficult to collect con‘ductj_._ve particles ,-in a high
density in a portioh to be the conductive path forming part 11
in the molding material layer. In some cases, there'fore, it.'
is ihposeible to obtain an anisotropically conductive connector
which ie excellent. | |
Rs a material eonstituting the noh—magnetie layers 53 and o

58 in the upper mold 50 and the lower mold 55, furthermore, it.
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ferromagnetic | ayer 57 which are to be fornmed. By

- using the nold, for exanple,. the anisotropically
conductive connector 10 is manufactured in the

spfipdd owing manner. 15 First of all, as shown in
Fig..7, franme-shaped spacerﬁg 54a and 54b and the
supportlng body 71 having the opening 73 and the
positioning hole 72 shown in Figs. 4 and 5 are
prepared and the supporting body 71 is fixed to the

is %SQ&SEQE dus og! 5&8%%:%%& et T %h5§us ty; 3%_9}1 a

rame-s ape . Spacer ernore,

rane- shaped s 54a is . provided .in the upper

po LHROhC (OB FRS T th o tred spanecrs the 1R 1t

.- exhibiting a nagnetlsn1|s di spersed into a curable.

is palefinralel s tpstameebot pRAT ARG s eFrBfet@Igadkpare rdiation
paste-like nolding material. SF-1126 33 As shown in

in Rilp 18 theubseguentkey jct hayenbdb hmdtd cah easilylbedformed
in a space fornmed by the spacer 54a on the nol di ng

_ by sarteckn pbuehefuppetolDtHogRaphyi.ornsathernttapidingit is

mat eri al Iayer 6la. On the other hand, the nolding

poé@ik@lé o h8efd ph&EbPas] Hr 3 2NPEE afrPéHE?lP& dﬂ}ﬁfh@iﬁexfeswt,. -
nol d 55, the spacer 54b and the supportlng body 71 to

o DRI R T bl bl e

the ortin so that the first np '_,‘
e RS ot P L2 ?‘afﬂsnn?ﬂ'ém@gesﬁacnﬁw?ﬁg% in

material 10 [ayer 61b. _
the lower mold 55 is set correspondlng to the projection height

of the projected portion-lla and the thickness of the

ferromagnetic layer 57 which are to be formed.

By using the mold, for example, the anisotropicélly

~ conductive connector 10 is manufactured in the foilowing_

manner.
First of all, as shown in Fig. _7,' fraine-4shaped 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 prepalred,:.

- and the supporting body 71 is fixed to the predetermined

position of the lowerr moid 55. thr_ough th_e frame-shaped spacer. .
54b, and fﬁrthermore, ‘the frame-shaped spacer 54a ie provided
in-the upper mold 50. | |

On the other hand, ; conductive pafticle exhibiting e_

magnetism is dispersed into a curable polymeric substance

| forming material to prepare a paste-like _mbldi_ng__ material.’
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Next, an el ectromagnet (not shown) provided on the
upper surface of the ferromagnetic substrate 51 in
the upper nold 50 and the |ower surface of the

el omagnetic substrate 56 in the . [ower nold 55 is
gl

ated to cause a parall e% magnetic field 15 having
an intensity distribution, hat is, a parallel
magnetic field having a high lntensi ty between the
ferromagnetic |layer 52 of the upper nold 50 and the
ferromagnetic layer 57 of the I|ower mpld 55
cor rg, o1t Aeidet &t SURTETURRING dither MOHigHa Rafeerial -
t hi ckness of the first nolding material layer 6la and .

ist ﬁel,’eedsmomorsmezjlﬁcgrm ery athe sgpcedl h4ansom s yielding
in thefirst noldingmaterial |ayer 6la and the second

supbhdengf neteuppler apad 56lbo Fbemcontiicd i weopddng cheiserial
di spersed in each of the.nolding material |ayers are

la?@ih@:@d ioh 2hROKELAR h8ndbetrhBensPAfMGthYear PAL Nis Filled
- Tormng part 11 positioned between each of the SF-1126

| ;Ln3sz s}gage{ ?ﬁgﬂ@? rf -t @V Fe P 2Pl 1512E EH?%RHEFQ §Qbaé‘r]‘?% the

eac omagnet | ¢ Iayers 57 0 ower

55 cporre di thereto and ran

sugpe LRI Thdq rethe Rbind SRl B ekdry hver s1b-
‘material layers. 5 1n this condltlon each of the
nol o@i*%gswrérltralF Jf%ye?»s the ‘§BBFEC¥‘@%Idt§0aléuﬁllﬂ§ned and
treatment. As shown in Fig.. 1.0, consequently, theré

- ‘providednen tdre mmn@m@&cb@'y chndicttihat e rfinort moldlnq'

havi ng the conductive path formng part 11 filled

‘matiensal ylayar &lstiad 6 @i vt ed drh éheoseleoehd weo paimd alegserial

are 10 arranged | n the direction of a thickness in an
lagéastils. pol ymeric

. Next, an electromagne‘t {not shown) provi,ded on the upper '

surface of the ferromagnetic substrate 51 in the upper mold 50

. and the lower surface of the ferromagnetic s_ubs'trate 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 ferromagnetic' layer 57 of the -
lower mold 55 correspond;.ng thereto to act in the direction of

the thlckness of the first moldlng material layer 6la and the'

second nolding material layer 61b. As a result, in the first

fuolding'material layer 6la and the secondmoldingmaterial layer

- 61b, the conductive particles dispé‘rsed in each of the molding

‘material layers are gathered in a portion to be the conductive

path forming part 11 ‘p'ositi_oned between each of the




substance and the insulating part 15 formed by an
insulating elastic polyneric substance having no
conductive particle or very few conductive particles
SFjE%prder to surround the conductive path form ng part
14 15 Then, the anisotropically conductive connector
is taken out after the nnl%%ng t hrough t he nol d.
Consequently, there 1is obtained an anisotropically
conductive connector 101 having a structure shown in
Fig. 11 and having no lubricant applied thereto. 20
Tenh@a et tantaYSappt i @b the SRt B St fansk esicklesf the

of the anisotropically conductive connector (an upper

TesrepagretFiq. layeyst 67ppbvite lbeerubpildast kayerspbnding

Consequently, the anisotropically conductive
theoanecrat at@ havtiangrdch@nstheCd il €t BV | thditdS . cihds®. of
3 is manufactured. SF-1126 35 As described above, 't he

eadhifd N H R T8 g OhaBaeNa Pf 14 h&rs ol ding materi al
| ayers can be carried out ina state in which the

) . e . .f . | . . . . t d ' ‘ .
- e 2 o mongli i S T B B R AR Pasers

. t deld 510 t d. 1t i f b] e t hat

o RG] o PR Cheb b SIS0 L AT

on each of the nolding material |layers should be

CONRPBIRTR Gl 1, BroRr 90bs uEarieed aan sk SQferondcadanscopductive -

_causin he parallel magnetic field to act 10 on each o
filgs hOhe %mﬂldiq@hgtcemm@mct'my@rmtm@méng partslal dlled

- . densely in a state in which the conductive particles are
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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 pathAforming part 11.

' Then, the anisotropically conductive connector is taken
out after the molding through the mold. Cdnsequently, there

is obtained an anisotropically conductive connector 101 having -

a structure shown in Fig. 11 and having no lubricant applied -

therefo.
, The lubricant is applied to one of the surface sides of
the énisotropically conductive c;:)nnector {an upper si_dé in F_'ig‘.
11) to providg the lubricant layer 40. 'Cons.eqliently, the
anisotrobica—lly'-conductii;fe connector 10; ha'ving the struéture‘ _

Shown_' in Figs. -1 to 3 is _manufacfured.




possi bl e to use a permanent magnet in place of an
el ectromagnet. A permanent nagnet forned of Al nico
(Fe-Al-Ni-Co type alloy) ferrite or the like is

. gsFRigferable in that the intensity of the parallel

rmagnetic field within the ajjove range can be obtai ned.
15 The curing treatnent of each of the nolding
material layers is properly selected depending on
a.material to be used and a.heating treatnent i's

usu rrled 0 p c_.heati tur
hoatth g TS Hcsir F5esGiaiPEa tFRAEEAL o rea%ﬁ?bﬁ'kd the
of the tg of .a polyneric substance forn1ng

mo Lt Ry i %ﬁ% i4AHG 4y CBReL Aot RN RS Fred Er il& 2 %ﬂ'y?et%e gm which
the like, ‘a.time required for the novenent of the

. themmnakiek prgndttlie fiedddishealihkeinpdgtol@ct sl can also

- 10

15

20

schematic explanatory view showing a structure

) ‘be aeaofakimegd t of ber exdtenplotieh af apparaing fodr magsped i mg'eld‘

SF-1126 36 a circuit device in accordance with the

is pgessfddi nvention.  The apparatus for inspecting a
circuit device is provided with a circuit board 5 for .-

an | t C
for12%9§%s§§%¥¥gﬁgpghgﬁyﬁégﬂ%gﬁ?ﬁéﬂgﬁEYaQE €%§ *é?%glél_
_cir.cui d r an |n er sur.f ‘
mad €t Lt QR LS A AN ARRPEE et bR ek ST ayers

to the pattern of a hems herlcal ‘sol der bal |. ,
shyleh ey k02090 Emel, 0. cRY d&idie an (aveman
i nspection target. The anisotropically conductive
conféc beane0 feavraysihe the maratl et enadiovii ¢ (fikilgs tolact
to 3 is provided on the surface of
on each of the molding material layers, moreover, :Lt is also

-posSible-to use a permanent magnet in place of an electromagnet.

A permanent magnet formed of Alnlco (Fe-—Al——NJ. Co type alloy)'

ferrite or the like is preferable in that the :Lntensz.ty of the

para‘llel magnetic field within the above réngé éan be obtaine.d. i
‘ The curing treatmeﬁt of‘eaqh-of the moldin@ material

layers is properly selected depending on amaterial to be used

and a heating treatmeént is usually carried‘out. Specific-

heating tempeiéture and heating time are properly selected in -
consideration of the type of a“ polymeric substance forming
material constituting the molding material layer or the like,

a time required for the _mo_vemerit of the conductive particle,

~and the like.

-~ Fig. 12 is a schematic éxplanatory view showing a

struCtureaccordingtoanexampletﬂfanapparatquorinspéctipg"
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the circuit board 5 for an inspection. Mre
specifically, the guide pin 9 is inserted in the
positioning hole 72 (see Figs. 1 to 3) formed on the

orting body 71 in the anisotropically, conductive
connector 10 so that the an%iotropically conductive 15
connector 10 is fixed onto e surface of the circuit
board .5 for an inspection in a state in which the
conductlve path formng part’ in the

0 y.conducti.ve fi p03|t one n
LG LoRrgTes l?o?ca%r?ﬁeﬁscﬂ%%‘ A R erlon.
pp ied onto a surface at the side of the

ani S§ GpPEEAL s dEERES DY A ¢ 1N WHEEA CeohB P LG 1ded
contact with the circuit device 1 so that a lubricant

withyperciaguid: bepndds fiar e lappecition wbdchnlpect igide pin -

circuit device,, the circuit device 1 is provided. on
9. t ha ediesdiroale 6afby amonduspéexweionohgetdnied ®r nisuchuiEace
manner that the solder ball electrode SF-1126 37 2 is ‘

. of ROS bieeed toBoh e TaRAUGk Y8 spaldt ifer TtRE BAsdr Idur ARGk in

the circuit device 1 i5 presSed in. such adirection

FidtS 10 APPEOASHa e mﬁuatpgggmn ct:?hagﬁohaiﬁ getd ort'he

in this stat or exanple nsequen each”of th

onduct j ath form ng. par

- patfRIH L F BRI DEO1Aet bt féef:greﬂeezp&ee&he

and pressed bet ween t he_ sol der ball electrode 2 and
Cinqip | RY TGl & MR 2k 1REBeEtion. tAgYstresult, an

el ectrical connection can be achi eved between each of

t he Tyl gevi ssditiopdiced ivo g Pf it ecomgiqahyint 1deviaseing the

and each of the electrodes 6 for an inspection 10 in

st e clidwrboar #1§sf ol an Bn$pepromndednntmhs surface of.

I nspectl on

the circuit board 5 for an 1nspectlon ‘More specifically, the -
- guide pin 9 is inserted in the positioning hole 72 {see Fi(js

1 to 3) formed on the suppor‘ting body 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 thé conductive path forming

‘part-1l in the anisotropically conductive film 10A is po.sitioned-

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

onto a surface at the side of the anisoﬁrepically conductive

" film IOA;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 i

connector 10 in such a manner that the solder ball -electrede-
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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

SFdi#fe of 15 the anisotropical |y conductive film 10A

with which the circuit dev#te comes in contact.. Even
if the electrode to be inspected is the projected
sol der ball electrode 2, therefore, it is possible to
prevent a permanent def ormation or a deformation by
2 Ighpabiidpoadf e hlbeicegdyaiises pebh fhaning setrtopi cang the
20 conductive film 10A due to the pressure contact of
citheitldzticrd ikopbeskrdpictadisa dhatcifionsapossiapperoach
to prevent or suppress the migration of the el ectrode

thé aslcneepShrd Berpl0einbpbbt i Shas f100e SZ:atﬁé t B@r example.
conductive particle. Also in the case in

| CohBEGEAMIDETe R, G Ceﬂe]t HRtEes st phen: fé‘fﬂfﬁé%’ﬁts 11 in

conti nuous er efor I'S po eto

, thef aEnailsn taro}tdlg:ba(lel%%%g}d§ 1&(—% %’fg@t&g@ﬂrﬁaﬁg H.I% erposed and
ani s tr |caII conductlve cohnector. 10 is used iLn o
PrefRed FPtRethbald ef PELFedacdiwE! £ ejectrode

hi gh- tenperature environnent, it is p035|ble to
6 forebringreauingt es&a Reresihkti 6m efeehsical connection can
ani sotropical ly conductive connector 10 to the circuit

 be detiiewedlbetwetheanck aiff dhiecadlaéc drdiic il e tromrecaf the.

10, noreover, 10 a permanent deformation or a

- cifleh Df RRIIiR Dyardd) RlYIASIOPhe lectrodes 6 for an inspection

in the circuit bc'n'ar.d 5 for an inspection. In this inspection

state, the,-circuit device 1 is inspected.

According to the apparatus for inspecting a circuit.

‘ device, there is provided the anisotfopical'ly conductive

connector 10 in which the lubricant is applied to the side of

the anisotropically conductive film 10A with which the circuit

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

is the projected solde-r ball electrode 2, therefore, it is

possible to prevent a permanent deformation or a deformation

by an ‘abrasion from béing.'causéd over the anisotropically

conductive film 10A dué té the pressure contact of-the eiectrode
t.:o be inspected so that it is possibie .to prevent ér suppress
the migration of the electfode substance (Sf thé solder ba-il
electrode 2 to the conductive particle. Also in the case in

which a large riamber of circuit devices 1 are inspected:
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prevented from bei ng caused. by a pressure contact wth

the electrode to be inspected. In addition to the

ani sotropically conductive connector 10, therefore,
SF-if2gi s possible to electrically inspect the circuit

device w thout using a 15 ggheet-like connector. In

the case in which the sheet-1like connector is not

~used,. -an alignnent of.the anisotropically conductive

connector 10 and the sheet-like connector is not
contiSUHJLEY and, dte FSrPOSHE P & %@ss%?édté BBQQfLﬁ’”?_& oftdble

positional” devi ation between the sheet-like :

Iﬁﬁp %%%_ é&the an|sotro |ca£I¥ cgnductlve connector

CHANGEY PeE 9 enper atliFe, and -

furthernDre t he |nspect|ng apparatu n_be .

condti 3t et @Rs i 3NPO TR €88ALN WosRRi i peifgtropically

restricted to.the enbodi ment descri bed above but - ‘
congardtgoie changsdcsan Obks R igFampesgore (Qyniaet wath the

case in.-which the anisotr-opicaily conductive -

‘cirenrinecieori cee coroh ng high-heempesetiré neewironnest  olbeis

~used for the electrical inspection of the circuit

pos#AVICE td el act rofesupPrdes | tispestirdsiont be thecuit

deV|ce to be the inspection target 5 i's not restricted

an1 xj?::ga Qfamcﬂ? I?%gic%?taig% denhnRalheh 8Ctsodee cti%u%yd@@lce.

at e-shaped el ectrode,
exanple._(Z) It i's not essential to provide the
-supporting body in the anisotropically conductive

connect or but the an|sotro i cal 10 con uctlv
o RACER S AT PR G HERY By Py e PR BE P rapppeover

1.

a permanent deformation or a defomati-on- 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

electricé’lly- ihspéct ‘the circuit device without using a

 sheet~like connector.

In the case in which the sheet-like c.onnector ié not ﬁsed,_
an alignment of‘,the anisotropically conductive connectoxr 10 and
the sheet-—iike_connector is not required and it is possible to
avoida problem o‘f apositional deviat-ion between the sheet-1like _
connector ana.the anisotropically'conductive connector 10 due 

to a .change in a temperature, and furthermore, the inspe_cting

| apparatus can be constituted easily.

. The present invention is not restricted to.the embodiment

described above but various changes can be made.
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conductive film (3) In the case.in which the.

ani sotropically conductive connector according to the
present invention is to be used in the electrical '
grlpspection for the circuit device, the 15 -
anlsotroplcally conducti ve %éln1nay be bonded
integrally with the circuit”board for an inspection.
According to such a. structure, it is possible to
reliably prevent a positional ‘devi ati on between the

ni sot r opi cal | con v f|In1an t he i,rcuit board
(1?or gn €ﬁ%pg§?¥o b Egep8§§ﬁﬁlgop& ﬂ@f&@@@P& ive
such an anlsotroplcally conducti ve connect or usi n
COBNRBFYT FOFOTANYY d6t GPENBL e AEN LahnEeTEbph it |t;@ e used for
conducti ve connector which has a space region for a
the Wnatatiecal aspestdoncafatiie dfr qridviddviget, heheielsditrode

board 5 for an-inspection.in a nol ding;

to Spatiespeebad dimnghé ke rSad t14261 40 tEbeaitd Jﬁ@@édti@ﬁ tﬁﬁ:get
inspecti.on in the space region for a substrate

is aidEngaEM ctdy the Ji dicRd $RRse Of1 té&&ﬁé& ¢, And electrode |
injecting a-nolding naterlal into the |ng space to
I f-qr, ex i.n this ’
g S O BAYNSSER Ty L DAL s cor

xS s of the. anlsotroplcally conductlve connector By .
%ﬂﬁ)?1ng the lubricant to the circuit board side for
an inspection in-addition to the side of the

Q%onoﬁfcﬁ?v’éﬂi%%ﬁelﬁ?riétlhéow@‘éiﬁspﬂé%lawmﬁém bedy in the
connector which conmes in 10 contact with the circuit -

ard@ftawpiqally possiugltd vieocéuneléor but the anisotropically

-condﬁctiveconnectqr may be formed by only the anisotrop_ically o

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, - tﬁe :

‘anisotropically conductive film may be bonded integrally with

the circuit board_ for an inspection. According: to such Va.

“structure, it is possible to reliably prevent. a poéitiofxal

deviation between ‘the anisotropicéily conductive film and the‘
circuit board for:an ipspecéibn; |

It is possible to manufa_lcture such an anisotropically
conductiverconne'étor-. by ‘using a mold for -ma‘nﬁfacturi_ng the _
anisotrdpically condﬁctive cénnector which has a space region
for a substrate arrangement capabl‘_e o.f prdvid-ing the c.:ircuii':r

board 5 for an-inspection in a molding. space,-providing the
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enhance the repetitive use durability of the

ani sotropically conductive connector in the

i nspection. (5) In the anisotropically conductive
SF-¢gmnector according to the present invention, the

conductive. path form ng paggs my 15 be arranged at

a constant pitch and a part of the conductive path

form ng. parts. may be set to be effective conductive

path formng parts to be electrically connected to.
cif&ﬁiﬁ”ﬁ@ﬁf@dfoﬁo?nbfnégée%gbﬁdiﬁn%h%h%p%kﬁﬁ&egion for a

conducti ve pat ormng parts may be Set to be

non-ef fective conductiv ath.f.ormin art: i C
sul St SRR TP PRanEy - hofhBo e (06% RB-BRLsT dais thy e ana
. Inspected. Mrye specifically, as shown jin Fig. 13,
InJefelRg e AL ARG iREenidh Hate nispdq W RArRASE HRy £arry
a structure in which the solder. ball electrodes 2
outiv kg et eer todkes, t orbexampdgectad thie songhHdedn -
only in a part of the positions of lattice SF-1126 41
(4)poi M diukariconst amMy fdhé chpplbedekanpbéh €$ReEChifp the
Scal e Package), TSOP (Thin Small Qutline.Package) or

anitdcddkzaly EBRIESE $6EI BBhaak¥rconduct i ve connect or

10 for inspecting the circuit device 1, the

CONGHE LI AR thal T:B%.1PAkE J:g;, BRY BErSupt Wbded ibe for

accordance w t e position o attice polnt at

) sub iall | - pi he el d he.
an 3yt A % SAPL AL A eleOIR LR Mo it

pl.aced in a:positjon corres ohding to the electrode . :
Of {tPHAMRYPTARECHEYY bEORENCE VehEONRECLPfelilyd comes 1n

‘conductive path formng part and the other 10

‘condgiructi e g heiorwd hodgaies 13tndy Besséblro tise fupgher

enhande,the repetitive use durability of the anisotrppically-
conductive connector in the inspection.
(5} IhtheznﬁﬁotropicallycmnductiveconnectoratcordingtoA

the present invention, the conductive.path fdrming parts'may

-be afranged at a constant pitch and a part of the conductive

path forming parts may be set to be effective conductive path

.formingﬂparts to be electrically connected to the electrode to
.be inspected and the other conductive path forming parts may

“be set to be ﬁon—efféctive conductivejpath.forﬁing‘parts which

areIuﬂ:electricallyconnectedix)theelectrode1x5béinspected.

More specifically, as shown in Fig. 13, some circuit

devices 1 to be inspection targets have a structure in which

the solder ball électrodes.2 which_are electrodes to. be

finspectedareaxrangedonlyjjlapa:tofthépoéitionsoflattice
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. parts.

non- ef fective conductive path form ng parts. According
to the anisotropically conductive connector 10 having
such a structure, in the manufacture of the
SF iﬁiotropically conductive connector ‘10, the
romagnetic 15 layers of the nold are arranged at a
constant pitch. Wen a nagHetlc field is caused to
act on the nolding material |layer, consequently, the
conductive particles can be efficiently gathered and
oriented in predeterm ned positions. Thus, the
POlqHis i3t & TNtk oPtbelRi vEOParkREP S, caRPhdChAReScale
equal to each 20 other in the conductive pat h form ng
Pagdearass) WHISEIF alThigbtSmaded ,Outtlegpedtdaleige) TherBforldkdt In
is possible to obtain the anisotropically conductive
theanheotebpiawlly eosdattidefdenanaer het feenddiecting the
resi stance val ues of the conductive path form ng

ciRAfits dekl 26 42e (Bhdlhe 3l SRUHORSHinGg pRRdUali way be

connect or aCCOYdI ng to the présent invention can

pro%'?f And aESbEE%E‘ nglgﬁt €l[1é3%88| on ouf_gq: %[ a%lttlﬁ:se p01nt

rein orC|ng mat eri al t 0 sui
n fabrlc

ri.al. |tute nmesh or .a no
at SRR PEbRLarsd Tot .e&lectt&ﬁe EBmerhanerhed,
t he anlsotroplcally conductive film the deformation
andpfthen £oncHrddets Pe hath NG ﬁ’@rﬁaﬂtl paRcee duppregsélion
still nore even if pressing is repetitively carried :
corg@sHpRd neb ve dhien g lieartgerde dloebier adspe@mwequa@nbleyset to
it is possible to obtain a nuch nore 10 stable

be thiededtieditiyvd afomidongeasatid ofrhim®. part and the other

conductive path forming parts 11 may be set.to be the

non-effective conductive path forming parts.
According to the anisotropically'conductive corninector 10

having such a structure, in the manufacture of the -

- anisoti;opically conductive 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 layér,
consequently, the conductive particles can be efficiently

gathered and oriented in predetermined positions. Thus, th-e'-- :

densitie_s of the conductive particles caﬁ be made equal to each:

other in the conductive path forming parts which are _ob{:airied,
r’esp_ectively. Thérefor.e, it is possiblle to obtain the
anisotropically conductive connector having a small difference

betweeén the resistance values of thé conductive path forming
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The nmesh or the nonwoven fabric constituting the
reinforcing material which is forned by an organic
fiber can be used suitably. Exanples of the organic
sp-fieger include a fluororesin fiber such as a . :
pol ytetrafl uoroethylene fihker, an 15 aram d fiber, a
pol yet hyl ene fiber, a.polyallylate fiber, a nylon
fiber, a polyester fiber, a liquid crystal polymer
fiber and the like. By using an organic fiber having

6)2 Cogkl LeligRk Bpildnaay c&ﬂlﬁféﬁv@%ﬁ%@f‘of‘h&@&f§lng to
equal to or approximate to that of 20 a nmateri al

the gr %ran ngt%. C\%}F@%ﬁ rz:%n ?ﬁ%%talﬁog&’elsrpie fct.i gla*efg,abl ‘to

I Clen I near ermal expansi on O

x 10 particul 1 x 0.3 . x 1
Suq?k .geb%gerswgt%at%bﬁ? L qu%?ﬁﬁ Q@g’lé’f use a

the anisotropically conductlve film Also in the

mategdel ioengatidhited rer ralnesls 1@y 2 SFonMoBen3fabaigd on

a change in a tenperature is received, therefore, it -
is BgsshbbéngotBEabbynﬁarn&abnmaheeiaélt@nbeebeotainaﬁ'in
connecting state for the connecting target ‘body.

theVBma@weiropilcdis Iefeiadd vd het1mn ehigaaeCofhbeion of the
having 5 -a dianeter of .10 to 200 m shoul d -be used.

con%)cﬂ% ﬁQtﬁoféﬂEiﬁc?lﬂé’rt?%%ﬁuﬁé'éﬁfpﬁfé%@&%ﬁpml%@éeeven -

neither “the conductive path form™ng part nor the

o R
ele&:t?:n%]{ehidic{éﬁgggaﬂegn y?rftolrsl %r(])tsescji_ble o} o%gag}lrae?ntuc more
stable conductivity for a long perlod of tjfme.

The lmesh .o‘r the ﬁbnwove'n'fabrit.: constituting the
rein’forciﬁg material which is formed by an ofganic fiber cﬁan
be used su1tably Examples of the organic fiber include a
fluorores:Ln flber such as a polytetrafluoroethylene fiber, an
aramid fiber, -a polyethylene Af_:n.be]A:, a polyallylate fiber, a
nylon fiberl, a polyestér fiber, a liquid crystal polymer fiber
and the like. _

By using ah‘organic -fibe;‘ having a coefficient of linear
thermal Aexpénsion which is équél to .or approximate to‘_that‘: of
a material forming a connecting 1-l:arget_ bo.dy, sp‘ecifiéally,” a

coefficient of linear thermal expansion of 3x 107% to 5 x 10°¢

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

suppress the thermal expansion of the anisotropically

conductive film. Also in the case in which a thermal hist'er
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Such an ani sotropically conductive filmcan be
~manuf actured by the nethod disclosed in Japanese
Patent Application Laid-open No. 77560/ 2003.
SF§E§€Hp|e> 15 Specific exanples of the present
[ ntion wll be. describg? bel ow and the present
invention is not restricted™ ™o the foll ow ng
exanpl es, [Addition type liquid silicone rubber] In
the foll owi ng exanpl es and conparati ve exanples, 20
addltlon .t liquid silicone rubber f a. .
bag{ie- P7 quid %%fe in antﬁﬁpeﬁagurﬁqaﬁdrﬁ%égea v‘ﬁg%%#?ryef it
of 500Pa-s and a liquid B has a viscosity of 500Pa-s,
isapasaibleetopssaindty Fainigia agompaslsiant sdeqdrisml a
duroneter A hardness of 42 and a tear strength of
coffle& i npwasatteedor $Rel t26n44t ithe thagetcterdist i cs of
the addition type liquid silicone rubber were

"eaSW6EQOVQr§h§tf£%(?%@ﬁ@%a&ﬁ&ﬂ%hat(&h Yegeastt Fitdr having
addition type |iqui i.licone rubber: - A viscosity at

a 8Paist So%e?§y%%o%g¥ép§agﬁoﬁi S,Beaokfiel d type

VI'scone i on se F dired product of

il bhe A
8RS e IS BB BB S B0 e
were stirred and m xed in proportions -t hat the|r .
Che eRptechiBeehahh foriina Ia%ﬁErnmAf'E%? s Sing Rant and

was then poured into a mold and was subjected to -
may have a configuration in which the conductive particles are

dispersed in a planar direction and are oriented in the
directiop of a thicknessi

Such an anisotropicélly:conductive film can be
manufactured by the method disclosed in Japanese Patent

Application Laid-Open No. 77560/2003.

<Example>

'Specific exaﬁplés of the ?resent invention ﬁill be 
described.belOW'and1ﬂﬁépresgnt invehtipn;is not restricted to
the‘following examples. |
[Addition fype liquid siiicone rubber]

In the following examples and comparative examples,

’addition_type liquid silicone rubber was of a.tWo—liquid.type.‘ .

in which a liquid A has a viscosity of 500Pa-s and a liguid 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 téar_‘.'

strength -of 30-kN/m was used. S
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proportions that

a defoam ng treatnent by a pressure. reduction, a

curing -treatnent was conducted under conditions of

1200 for 30 minutes, thereby producing a col umar
GSrheey fornmed of a cured product of the silicone rubber

whi ch has a thickness of 1244 nmmand a 15 di aneter

of 29 mm The col umar body was post-cured under

conditions of 200C for 4 hours. The columar body thus

obt ai ned was used as a specinen to neasure a

co t ‘o

T R P o

nt and

f
= HRP e By BRAc e Haura 4on @&&@%ﬂ%&%ﬂﬁe"““”g o

conducted under the sane condltlons as_in (

- A} netetiP i o Rt el St tyagi hgqalfihséﬂehéggez;fruéb@r

mm . A crescent type speC|nen was prepared by punching
t hi A sheetsivynets2d e 2Ct emrs steeengtdd aty 23RG iof a
accordance with SF-1126 45 the JIS K 6249. (4) -
BrdéwkDdirelér thpedngssombteunr ed product of silicone
rubber: Five sheets produced in the sanme nanner as in

(2) 3)comgies Stas ket A ORer&N0b REAucANGrt Be1188Hbt 20bber
| am nat e was used as 5 a speC|nen to nmeasure a

OSSR RIS RETeREE M4 Mg scone

- ol g A body h h
rondpey 8 ntf?ggwa fi%‘l’iﬁ& EBaorarror gtarng-an nixed Sn

‘ an|sotro |call¥ conductive f|In1haV|n%
heir amounts are equal to each other. After

t_his mixture was then poured into a #uold and‘ was subjected to-
a_'de.foaming treatmgnt by a preééure “reduction, a curing
treatment ﬁas conducted under conditioi;s of 120°C for 30 minuﬁes',
thereby prodUcin_g a columnar body féormed of a dﬁred product of-
the silicone rubber which has ‘a thickness of 12.7 mm and a- -
dia'meterr of 29 mm. The columnar bodj was pos't—curéd under
conditions of‘ 200C for 4 hours. The columnar bpdy thus
obtained waé used as é ,.spec‘iimen to measdr,e.a compres'sibﬁ set.
at 150£2%C in accordance with JIS K 6249.
(3} Tear strength_o-f cured product of -slilj_.conej rubber:

The curing trgatmentand pqst curidg_for the addition type
liquid 'siliconé rubber was conducted under ther same conditioné
as in '(A‘2 -)‘, thereby producinij a sheet having a thicknes-s of 2.'5 '

mm. A crescent type specimen was prepared by punching this

~sheet to measure a tear strength at 23%+2C in accordance with _




the structure shown in Fig. 6 were produced in
accordance with. the foll owi ng conditions. [Supporting
body] A supporting body (71) is such that its material
SF&Q%GSUSBQ4,' 15 a thickness is 0.1 nm the dinmension of
opening (73) is 17 mmby 10 mm and positioning
hol es (72) are provided at Tour corners. [Mld]
Ferromagneti c substrates (51, 56) are such that their
20 materials are iron and a thickness is 6 nm
Ferrona netlc | ayers (52, 57) of an upper nold (50)
the s 4| *nold (55) are such that their materials
are nickel, a di ameter is 0.45 mm (circular), a
thD@P(ﬁé\§§eifsh@rglnﬁ_ﬁﬁ af cap:ﬁdngéﬁdnﬁtpmfcﬁl@é@ﬁﬂ@rrubber
di stance) is 0.8 mm and the nunber -SF-1126 46 of the .
f er Favegsbeiet sl pyedundes] 288 thi2 sen@4jnanNen- asgiet i(3) were
| ayers (53, 58) are such that their materials are dry

stadddn bashH aruttiec! ethd eha edELDPahteBANBNbte ddlPused as
t hi ckness of the non-magnetic |ayer (53) of the upper

5 a sﬂ:%l(ﬂme% (t%o)m L %‘%@P&Féfﬁr t}g'lﬁﬂjﬁé ?E ?3:‘:2C in

magnet’i o ayer

-acc?gd%n'%; Wf§hm?:|hdé %dss%cgziég) for msd by the mold is

mensions. (b) Preparation of
ol material: 10 60 parts by wei ght of conductlve
<E ec s having an

{a) Productlon of supporting body and mold :
A supporting body having the structure shown in Fig. 4

10. and amold for molding an anisotropically conductive filmhaving

the structure shown in Fig. 6 were produced in accordance with

the following con‘ditionns_. _
[Suppoi:tin_g body]
A supp‘orting body {71) is such that its materia'l- is S§S304.,
15 a thickneSS'i.s 0.1 mm, the.dimeusion ‘of an opéning (73) is 17
mm by 10 mm, and positio_ni-ng holes (72) are provided at four
corners. o
iMold]
Ferromagnetic substrates (51’,‘ 56) are such'. that--the‘ir
| 20  materials are iron and a thickness is 6 mm.
Fer‘romagnétic layers (5l2", 57) of an 'ut)per mold (50). aud
a lower moid {55) are such that their materi_als- arel nickel, é
dialﬁeter is 0.45 mm :(circular), a thickness is 0.1 mxﬁ, an

arrangement pitch (center distance) is 0.8 mm, -and the number
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average particle dianeter of 30 ji mwere added to and
m xed with 100 parts by wei ght of the addition type
liquid silicone rubber. Thereafter, the resultant
SEMure was subjected to a defoanming treatnent by a
pressure reduction, therebygpreparing a first 15
nmol ding material. In the above-described process,
those (average coating anmount 20% by wei ght of the
wei ght of core particles) obtained by plating core

oPAlid GBS GAMOSLL. Of o L Skel g h ol g were used as

the conductive particles. Mreover, 60 parts by weight

of ¢ uctive .particles hayj.,ng an aver age rticle
dian§@§Fm39Qﬁﬁ%?M%%?%ﬁ%eég%o%ﬁhd%ﬁﬁ>&ﬁFmﬁgﬁﬂgo err

arts Ey wei ght of the addition type liquid _silicone

R ) .
Bt S Fherday k™ PR F b3 AWIRCURKFar2 GREd P9 treatment,.

subj ected to 'the defoaning treatnent by the pressure
theehécknass oRethd\ngrepanatd calagesndoadl @f rigie upper mold
material.-.In the SF-1126 47 above-descri bed process,

- (8oss (avewragadcolat ity chmmsist of 208onduy-meesigittiofl ayee (58)

wei ght of core particles) obtained by plating core
of pavd lehes emROsesbofidickel mith gold were used as
the conductive particles. 5 (c) Formation of
ani sgt e d VvV j S e 4a), A
A P cRaBaLRs YpREREo Tprhed ByoERGChoLR RS 25 A%y 13
‘-o& ning of .20 mm by 13 nmin di nensions was arranged '
vﬁe ﬁgIdiﬁb surface of the upper nold (50) of the
nold in alignnent, and . a prepared_nolding material was
§e§éa#ﬁat a first nolding
material |ayer (6l1la) , ' o
. 60 parts by weight of conductive particles having an

" average particle diameter of 30 um were added to and mixed with -

1(50 parts by weight of the addition type liquid silicone rubbef. .
Theréafter, the resultant mixtufe_was sub’j eéted_to a defoémingl B
treatment by é pressure r‘eeductioﬁ, fhereby prépariﬁg -E-l first
molding material. -In _the aboire—~descr-ibled process',- those -
(aﬁerage'cdating aﬁlou_nt : 20% by weight_of the weight of core.

particles) obtained by plating core particles composed of |

nickel with gold were used as the conductive 'pa-rtiéles.

Moreover, 60 parts by weight of conductive par'tic:lés

having an average particle diameter of 30um were édded to and

mixed with 100 parts by weight of the addition 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




having a thickness of 0.2 mmwas fornmed. Moreover, a
spacer (54b) having a thickness of 0.2 mmwhich is
provided with a rectangul ar opening of 20 nm by 13 mm
San di mensi ons was arranged on the nol ding surface of
% | ower ol d 15 (55) of the nold in alignment, the
supporting body (71) was a??anged on the spacer (54b)
in alignment, and a prepared nolding nmaterial was
applied by the screen printing so that a second
nmol ding material |ayer (61b) having a thickness of 0.3
abpve S SprévedeBrPReasS s palt@s ¢ of ABATBY St Aeaf dh@ramepgt : 208
(55), the 20 spacer (54b) and the supporting body
by Wethgh tTheh thieheef gh§to holodienp amdtierliesd) bhyeing8llay plating
formed on - the upper nold (50) and the second nol di ng

coratesial cl ayecchfdbid épmmekon whehl guvka wore. S5 as the

were stacked on each other in alignment. SF-1126 48

.COH@@éggﬁge?artﬁglggspective nol ding material |ayers

formed between the upper nold (50) and the | ower nold
55) . . j . i ;
kot oR B e Pl s UL DScbrgRLERDL bisder
tic fieldpf 2T to. ti ted 5 bet t.he .
for PorHGAEE o PAgbr 359 87 hTR PRE aP et oMo b icHe 13

t hi ckness by an el ectronagnet, thereby form ng an

PO ARt hrBarRyoRSRREIQN 2 Q NPy 0k  msin|cidersipns was
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- above, an anisotropically conductive connector (10) _
arzaegedi oy the thel gires entr famee ot dhenwappetOmold (50) of the -
~ manuf actured. ' ,
mold in alignment, and a prepared molding material was applied

by screen printing so that a first molding material layer (6la)

having a thickness of 0.2 mm was formed.

Moreover, a spacer (54b) having a thickness of 0.2 mm which

-.is provided with a rectangular opening of 20 mm by 13 mm in

dimensions was arrangedon the molding surface of the lower mold

(55) of the mold in alignmént, the supportiﬁtj body‘ (71) was
arrangédrb'ri the spacer {54b) in aligmneni:,"and a prepared
molainé material was applied by the scréen printing so that a
'sécond molding material lay_er (61b) having a thickneéss of 0.3 .
mm.was pfovided.in a sﬁace formed.by'the'lowef mold_(SSJ,-the‘
spacer (54b) and the supporting body- (71).

Thén,— tﬁe fir$t moldin'g.material layer (6la) formed on
the upﬁer mold {50) '_a;1d the second molding material layer (61lb) '_
formed on thé ld_wét_mold {55} _ 1slz\n*—:u:e stacked ‘on each other _in

alignment.,' e - - -
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The ani sotropically conductive film (10A) of the
~ani sotropically conductive connector (10) thus
obt ai ned takes the shape of a rectangle having a

‘qrdigension of 20 mmby 13. mm and has 288 (12 x 24)

conductive path formng parfgg (11), and 15 each of the
conductive path formng parts (11) has a dianeter of
0.45 mm and has an arrangenent pitch (center distance)
of 0.8 mm The anisotropically conductive connector

W' I Irbereher el Nafher L 8HRERETd d G AN INY material layers
anlsotroplcally conductive 20 connector Al

TSR LA TR MR o) e
H2, +I SO3Na (n = 12 to 20) ) was prepared. 0.5

| C,
sulé} eCEnd B0 3 WU TRse RTINS HIHRF M tHis éb%lllprﬂ C for

SF-1126 49 al kane sul fonate was applied onto one of

1 howe Whitlacep(EnpperInsti fakte 5i o) 2Bt pertions located

ani sotropically conductive film (10A) of the

beanesnt rlopi tatdopagmreduict | heey&nmnnee? 0574l 1anuhdr¢ungcma9n.of"

carried out at an ordinary tenperature, -and
thé UFh DEXRBES, by hen Se Ue Yyt ROmMARM AT rttRO-edit ﬁirﬁﬁS@Oaﬁo
" that there was obtained an anlsotroplcally conducti ve

anfg f@ﬂ_:)?&?'lﬂﬁv‘@bﬁ@u&ﬁﬁvleul?f'i'l@c?‘n(tl applied onto the

ace o e ani sotropically con uctive film The

Cani sptr PhERA SARVEL 4B SRUIERLAL A PR duceive

her ei'na referted th as an-""ani’sotropi

“conduct i :
connector \(10) according to the present invention was

manufactured.
© The anisotfopically -cbn_ductive film (104A) of the
anisotropically conductive connector (10} thus obtained takes

the shape of a rectangle having a dimension of 20 mm by 13 mm, .

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

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

. Y : T
. 0of 0.45 mm and hds an arrangement pitch (center distance) of

0.8 mm.

. The anisotropically conductive connector will be-

“hereinafter referred to as an “anisotropically conductive

connector Al”.

' K<Application of lubricant>>

A 0.5 wt% methanol solution containing sodium alkane

sulfonate. (C§H2n+1SO3Na (n = 12 to .2j0‘))',was, prepared.

. 0.5ml of the 0.5 wt$ methanol solution containing sodium
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connector Bl". [Evaluation.of anisotropically
conductive connector] Wth respect to the
ani sotropi cally conductive connector Bl having the
SFéy%gicant applied thereto, its performance was 15
uated in the follow ng nner. A circuit device
(3) for a test shown in Figs. 14 and 15 was prepared.
The circuit device (3) for a test has 72 sol der bal
el ectrodes (2) (material |ead-free solder) in, total,
each of _ 20 which has a dianeter of 0.4 mm and- a
2l g suldrngts Was aPRb o edtcodre fokps arefpreefetRn upper
each of which has 36 sol der ball electrodes (2)
supfrang dddledhefethe amisathopicehty eteduotevegi blps(10A) of
there are fornmed two lLines intotal, each of which has
thd Sarsid adarophiadd 1 e wcbmdxdcesl*(fé)c@ﬂim@cﬁg@ﬂ Blir ahdghtdrgting was
pitch of SF-1126 50 0.8 mm Two of the sol der bal

_carﬁh&ﬁ‘d redestans ka8gharéalkkipeganiest ednko redgh e, the

through a wiring (8) in the circuit device (3) The

dr)}lq{%éca%urcrgﬂrlgh Elﬁ% Wtr i?g%%lsno ttlgl%tmt g{”t éqeagseﬁé &Qle)d an

usi ng each- 0 e circult

et D PR ER L AP SOTIEEL L 5, o

ura |I|ty>> As shown in: Flg 16, the anisotropicall '
2PR they SRR R T (305 %%@W%@ﬁéa:foﬁoaduc ive
f 1_C|rcwt board (5) for an = S
ilm, -

" The aniSot,ropicallyconduc’tive connector will be

hereinafter referred to as an “anisotropically conductive

-.connector Bl~.

_[Evaluation of anisotrqpicall-y- conductive conﬁe'ctor]

With résbec&f to the anisotrop-ica-lly co_ﬁ&ucfive c_onnector -
Bl hévi’ng fheI ‘lul:aricant appl_ied thereto, its Iperforma'nce was
eva;luated. in the following manner.

A circuit device (3) for a test shown 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 the electrode
groups, there are formed two lines in total, each of which has

18 solder ball electrodes (2) arranged straight at a pitch of




i nspection by inserting guide pins (9) of the circuit
board (5) for an inspection into the positioning
hol es of the supporting body (71) in the :
Srapgotropical ly conductive connector (10), and the
circuit device (3) for a teg was arranged on the 15
ani sotropically conductive connector (10) These were
fixed by a pressurizing jig (not shown) and were
arranged within a thernostatic chanber (7) in this
tate. S gL LN .
0'§Hg%n0§$§$|§ﬂu€ﬁén%%%gég) mé%qég t¥%gg %E éethécallY
the circuit device fora

cofiat 6y Raanechr BhnBreshaprahng Mg id (is el siireuit

20 seconds and a current of 500 mA was applied for

defilge skibnd BRe 150%3 hedehay i t Hee pvéksnerzani shef sircuit -

20 seconds, and a resistance value was thus neasured

dewies y(ZurienB6.application.- SF-1126 51 After the
pressurization for 20 seconds, the pressurization was -
candt hedi ragnde @cODE PEIRS St @@l £ OdeStiake WAE ah‘tb@tf,oﬂ:he
5 seconds. Thi.s operation was set to be one

| aniHASOP d Ny C¥6hQucBYvE EPSRMERHoN Gk 838UR#eR0 in the

cycle, the 5 anisotropically conductive .connector was

. fof%ﬁ%#ﬁ?‘ﬁk?ﬂ- el ectric resistance val ue was neasur ed

10

15

20 .

OMAng manner. A DC current of 10 mA was.

i y power supply (115) -and a
cons%%%%ﬁgﬁﬁﬁ%ﬁﬁ Qﬁﬁﬂéii Td&ice (116) between
external termnals (not shown) of the circuit 10 board

(5) AForsharn n’srbe%ltgor{l%uférﬁ aelepeeepically cenductéye

connector (10) was pqs_ltloned on-a <31_rcu1t board (5) for an

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

for an inspection into the pos:i,.t'ion'ing holes of the 'supporting

- body (71} in the anlsotroplcally conductlve connector (10) p and

the c1rcu1t dev1ce (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 iload of 1.2 kg was app;lied ,

to the circuit‘ device for.-ai test by 'm_eans_ of a pressurizing jig
and was held fér 2-Q seconds, an.d a c‘urrent of 500 mA was applied '_
for 0.1 second at 12 times during the pr.e.séu:ciza'tior;-for 20
Secohds, and a resistance value was thus méasgred every éurrent

application-‘ o oo : . RETIE g .". o
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.20

to each other through the anisotropicaily conductive
connector (10), the circuit device (3) for a test,
and an electrode (6) for an inspection and a wring
SFHE éeof (not shown) of the circuit board (5) for an
|nspect|on and a voltage bgimeen the external 15
termnals of the circuit board (5) for an inspection
during the. pressurization was neasured by neans of a
voltmeter (110). An electric resistance value R was
cale%% ted b% t he follomnhg e%uatlon wher ei n val ue
thet V01 PRGRSHREE® T BB hPEd 240 S955FPESent ¢ by V1
and the applied DC current is 20 represented by I,, (

- PrapshijzafEghatasorange Ried apd A non-Tveesdwicizd eion state was

resi stance value Rl includes an electric resistance

‘held| fierbbt seenntibe dlleict raqplesatiohheasi seti todbe ome

- SF-1126 52 (3) for a test and an el ectric resistance

profbuei behyeepcide B@Xf@ﬁ)_@&'tlt wheabsegbutheifhl 6ple, the
board for an inspection in dition. to the electric -

- ani@@tﬁéﬁﬂ§§lY9l H@ﬁd@{:ti‘@@ E%n%%%%a\ée ﬁvgﬂtl%ltfé%{ m ng
) al ue

parts. When. th ectric resistance v

hard t | ect,r II
o esier (A0 I0, 1 eppervalh o o Shost el
| tage was continuously neasured until the eltectrjc '
fol iy LAEPREY ue AREC SAVETRE 9. 1oy waphatdaygarplied by

recorded the nunber of measurenents (the 10 nunber of

- a DG Posist apprilyal1bht)and WS gk eatpr el apntiph device

{116) _be-tween _external 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 circﬁit

board (5} for an inspection, and a voltad‘e..betweeﬁ the'_exterﬁal'
terminals.of the cir_c:uit board (5) for an inspect_.ion'during the.
pressurizatidn was measured by ‘_mean's of a voltmeter (1i0);

An eleetrie resistance _value R; was calculéted by the 7- a
following: equation;, whereiﬁ a va'lu-e (V) of tﬁelvolt.age thds
measured is ;:.e_presented by Vi and the applied DC cu‘rfent ie
represented by I; (= 10 mA);
quuation 1] |

Ry = Vi / I
-The'el'ee_t.r'ic. resistance value R: ‘in_c.:iude:s"ah '-eleetric

resistance valite between the electrodes of the'f‘c"'l_f,c'.':t_{'it' device
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10 was neasured for the electric resistance value Rl

of one of 36 wirings in the circuit device (3) which

was measured. A result is shown in Table 1.
sF<fy@gpar ati ve exanple 1> 15 By using the

ani sotropi cal l'y conductive ggnnector Al having.no

| ubricant applied thereto in place of the.

ani sotropi cally conductive connector Bl having the

| ubricant applied thereto, the repetitive durability

Y A0 R S S TR ol 0 GEYBL b,

R L e LRI DS Ll
1

0 Exanple 1 (anisotropically Yes 13000 conductive
adddiient by the)e ke arierd séenas Balueanifsblie dpicapnguctive’

No 7000 conductive connector Al) After these tests ‘
pawdr dogmded, pelrésdef or med condition of ~ a conductive

path formng part and the mgrated condition of

When th__e electric resistance value Ry is greater thap 1Q, .
it is -actu-ally hard to electrically inspect the ciji:cuit dex}ice.
For this reason, the wvoltage wés c‘dntinuouél‘y measuréd_unti-l '
the electric resistance ‘value Ry e#ééeded: 1Q.

Then, there was recorded the number of measurements {Lhe

number of current applications) at which a greater valué than

10 was-measureld 'fbr' ‘the: electric resistance valﬁe R, of one .

éf 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 connector Al

. having no lubricant applied thereto in place of the.

anisotropically coﬁductive connector Bl having the _lubricant :
applied ther-eto,, the repetitive durability was evaluated in the
same manner as in the example 1.

A result is shown in the Table 1,

Table 1

Nunmber of times of |
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an el ectrode substance to a conductive particle were
. evaluated 5 in accordance wi.th the follow ng reference

for each of the
A result

Bl and Al .. ¢ _
SFEéggition of conduct i

surface of the conductive pgﬁ
and the case in which a deformation

- observed visually,
is rarely generated

is
ve pat
h form ng

was eval uated. as

ani sotropi cally conductive connectors
shown in Table 2.
formng part:

. Def orned
10 The
part was

AA, the case in

~whi ch a fine “deforng
BB, and the case in
‘observed was eval uat €

condition of electrod

particle: The color ¢
conductive 5 path fdg
and the case i n which
-gener ated was eval uat
slight discoloration

tTon 1S observed
WL 63 Erage Qef
d as CC. SF- 1126
e subsbamncento co
f the conductive
rmng part was ob
a di scol oration
ed as AA, the ca
to a gray color i

Was eval uated as

br mitgagiigagnent at
54 Mgrated
hducwh¥eh current
particle in the

S eewdd tersieaibine Ry
is rarely

e i ulohd 10

5 _generated was -

_ eval as BE, and
a dﬁgb or bl ack ¢
gvalua ed as

BRAPPTERPIEBAEYt i on

substance to formn
conductive connector Bl

the case in which
olor is nostly ge

10-{Tabl e 2_ Def or ned.

of of el&&trode
part conductive p

a di scoloration
ner at ed was

M grateg

conduct | éOBch
article

_ Comparative example.l

(anisotropically

conductive connector Al)

No

7000

After these tests were ended, the deformed.condition of

a conductive path fqrmingﬁpart_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 connéctors Bl and Al.

- shown in Table 2.

A result’is

Deformed condition of éonductive path fOrminQ'part}

The surfaée of the conductive ﬁath fdfmiﬁg part was

observed visually, and the casé in which'a defo-rmation‘ is rarely

generated was evaluated as AR,

deformation is dbse:ved was evaluated as BB,

the case

in which a fine

and the case in

which a large deformation is observed was évafﬁétéd_aé cc.




Exanple 1 (anisotropically AA AA conductive connector

Bl ) Conparative exanple 1 (anisotropically CC BB

conductive connector Al) SF 1126 55 CLAIMS 1. An
cp3pggsot ropi cal Iy conductive connector to be used for

el'ectrically connecting a cigcuit board for an

i nspection . having an electrode for an inspection

which is provided 5 corresponding to an el ectrode to

be.inspected in a circuit' device to be an.

I nspection target to the circuit device to be the

i nspection target, wherein'a lubricant is applied to

.at_Jeast a suycrface-on cones i n cont
MiGh ST eoRaT EbPR by FLeCtEonE PRESLIGAmaseCrrotive
target. 2. The anisotropically conductive connector
Paé%b%¥%1ng to claim.1, wherein the lubricant is a met al
salt of alkyl sulfonic acid. 3.. Amethod of
i nspBed igmgler o F diie aevduwse: iwte @aﬁ@rqﬂe@ in3he conductive
, el ectrically connect an electrode to be inspected i-n a
5 path ridsntimeyate vasbebasrvaspechion yargel the case in-which
an. i nspection electrode of a circuit board for an

Ca ANSRS O M t s aa Séeﬂéﬁﬁﬁéﬂ|WE§Q@ﬂ¥P&éﬁ@H.as AA, the
connect or |nterppsed_ er ebet ween,

- case in which a slight discoloration to_ agraycoloris generated .

was evaluated as BB, and the case in which a discoloration to

a gray or black color is mostly“generated1ﬂas evaluated as CC.

10
Table 2
Deformed Migrated condition }
condition of of eleetrode
condﬁctive.patﬁ”w substaﬁce.to
forming part conductivepartiéle
Exémple 1.
(anisotropically  AA : . BA
‘ conductive connector Bl)r
Comparative example-l
(anisotropically',: ‘ cc 1 - BB
conductive eonnector.Al)
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thereby carrying out an electrical inspection, 20

wherei n an ani sotropically conductive connector having

a lubricant applied to at |east a surface on a side
ilch comes in contact wwth the circuit device to be

SF‘Wh !
. l I nspection target is used to cause a surface on

the inspected el ectrode sid®of the circuit device to

cone in. contact with the surface of the SF-1126 56

ani sotropi cally conductive connector to which the

lubricant is applied, thereby carrying out an

el ectrical inspection. 42¥M€ met hod of inspecting a

circuit device according to claim3, wherein the

el ect r ode Aw abé siogpedted livncohduciivei tonrieatawi te be used

be the inspection target is a solder projected
forelebicintieca bl y mnawitiony of ciirepeet bbgra £bf G tinspection

device according to claim3 or 4, wherein the :
hav iyl 88nE1 b8t RoAB! abrSaht iREpakbkYbn slitanis Btlbdiakd
cfo'rresponding to an electrode to be inspected in a circuit
device to be an inspection target to the circuit device to be
the inspection target,

‘wherein'a lubricant is: a‘ppl_i‘ed to at least a suxface on
a side which comes in contact with the circuit device to bé the
inspection target.

2.  The anisotropi'caliy conductive connector
according to claim 1, wherein the lubricant is a metal salt of
alkyl sulfonic acid.

3. Amethod of inspedting acircuit device which serves

to electrically connect an electrode to ~be-inspe¢t-ed in a :

cf_i_rcuit device tec be an inspection target to an .inspectlion

‘electrode of a circuit board for an inspectioh with an

anisotropicallyconductiwaconnectorinterpbsthherebetweeﬁ}
thei:eby_-carr.ying out an .electric.al insp‘ection,r

wﬁe_reip an anisotropic;lly- éonductive conhé,ctof having
a lubricant applied to at least a surface on'a side which comes

in contact with the circuit device to be the inspec_‘tion target

- 1s used to cause a surface on the inspected electrode side of

‘the circuit device to come in .contact wit'h_ the surface of the
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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 projected

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

to ciaim 3 or 4., wherein the lubricant is a metal salt_of alkyl . -

- sulfonic acid.




