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1 DESCRI PTI ON ANI SOTROPI CALLY CONDUCTI VE CONNECTOR
CONDUCTI VE PASTE  COWPCSI TI ON, PROBE MEMBER, AND WAFER

-1 NSPECTI ON APPARATUS AND WAFER I'NSPECTI ON METHOD

TECHNI CAL FI ELD The present invention relates to an

ani sotropically conductive connector suitable for use

in conducting 10 electrical inspection of a plurality

of integrated circuits foppedrOPTROMAfEr in a state

of the wafer, a conductive paste conposition for
obtaining this anisotropically conductive connector,

a probe nenber equipped with this anisotropically
condAPFREROGAREELYr CONDNATTENVE FOPRECTOR , 1 EONPParavEs PASTE
equi pped with this probe nenber, and a wafer

i NSPEERQ DT TR hoRRQUSE MENBER, phioh eV ARmR eFySEEGI ION APPARATUS
particularly to an anisotropically conductive

connect or suit abl AfprVABER THSRIGFHULN i MEFEect ri cal

i nspection of-integrated circuits, which are forned

on a wafer, a dianmeter of which is, for 20 exanple, 8

i nches or greater and a total nunber of electrodes to

be inspected in the intéﬂﬁﬁﬂﬁﬂzﬂlﬂﬁﬁﬁﬂ% f or med

thereonT%s at state _of the wafer,

conduc g Bﬁ%?snﬁoﬁﬁsgPF%8ﬂ FELGBP LRI AB ﬁﬂ+§0troplcally

] duct t b
26 BB o T S So e 147 Mg e i
t%E%%%Eqralaﬁ%%?égfuﬁ§Qﬁ§&gogfﬁﬂﬁgratu gﬁggﬁggég circuits

robe i nsp ection

U%bg&ehhb% ar%g%eﬁegg_ = SBAGKGRQUNR ART 4.1 t% conductive

producti on process sen1conductor I ntegrdted

Cbé%%btcgﬁﬁb%g%ao%f%%& {JrHE n@quﬁg Ql 150%&% %%§Qg

circuits are fornmed on a. mafer forme , for exanpl
Sbbh@geth@a%BnQ%C%%&sea]@&%@kﬁh@%@%&r%ﬁi %déﬁ with this

generally subjected to a probe test th asic
ebREbbteabipkIPEr Lo@Sluctive connector, a wafer inspection
apparatus equipﬁed with this probe member, and a wafer
inspection method using this probe member, and parficularly
to an anisotropically conductive connector.suitable for use
in conducting electrical inspection of integrated circuits,
which are formed on a wafer, a diameter of which_is, for
example, 8 inghes or greater and & total number of
electrodes to be inspectea in the integrated circuits
_formed thereon is at least 5,000, in a state of the wafer,
a conductive paste composition for obtaining this
anisotropically conductive connector, a probe member
equipped ﬁith this anisotropically conductive connector, a

wafer inspection apparatus equipped with this probe member,

and a wafer inspection method using this probe member.
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thereof are inspected, thereby sorting defective
integrated  circuits. This mafeﬁ is then cut, thereby
form ng 10 sem conduct or chi ps. Such sen conduct or
chips are contained and sealed in respective proper
packages. Each. of the packaged sem conduct or
integrated circuit devices is further subjected to a
burn-in test that electrical properties thereof are
i nspected under a hi gh-tenperature 15 environnent,

t hereby sorting senm condBeE8GRPAENBgRAATed circuit

devi ces having |l atent defects. In such electrical

i nspect ildh Wfe inrasrcitian drafss of swoh cenduegqur dpgegrated
test or the burn-in test, a probe nmenber for

- el%ctFiidaldsV icsie iRy Eadr tt almbaodds i duy ated

i nspected in an object of inspection to a tester is

U%C%%@é}? af%f%?&e Herberrf9%s fords & frerfiser example,
gsed of a circuit board for inspectiaon, on which

| r? é& "on €e8e @ %@%%%%%&WW%%W@HY

agfq!n corres ing to a pattern of
elec % 5 Be Hordise %? kg sl &S Gt QIP?ertles
C%Hgg%%fvgfﬁé%%%g@%&e%he%%ﬁgﬁkgﬂgggFﬁgglb%k%§%lve integrated

canductive ekpstoner sheets %ef?é gpse. f ér%@'gus ipg

structures have heretof or e béen

J@@ﬁ@@éﬁdﬁett@,@ cﬁeg' i Caéhﬂlﬂ L&} 0= Pen- N9, c§3§§3£%e976

di scl oses an ani-sotropically conductive el astonet

sheftabhenebnaf ten1eaf enreds @c@ﬁvedb§ E%'?Ecg ¥B® Each
ani sotropi cal ly conductive el astomer s tarnéd

bdfUﬁhéObﬁbkaééﬁp@éﬁhegnﬁﬁhﬂbrpﬁﬁEb?E§§eHnc§9cu1t devices is
el astonmer, and Japanese Patent Application Laid-Open

Nourtd&r721h9481edi $6| asesraniantsgtrenheakbh¥ctrical
conductive el astomer sheet (hereinafter referred to

asrépaeveasdiBbrebft hos tLyppedBeanif@bropi Babhytemperature
conductive el astonmer sheet") obtained by unevenly
demviibnumeny, conduebyveonmaingt sempashiatesri finBdgrated
circuit devices.having latent defécts. |

In such electrical inspection of integrated circuitsj
such as the probe test or the burn-in test, a probe member
for electrically connecting each of electrodes to be
inspected in an object of inspection to a tester is used.
As such a probe member, is known a member composed of a
circuit board for inspection, on which iﬁspection
electrodes have been formed in accordance with a pattern
corresponding to-a pattern of electrodes to be inspected,
and an anisotropically conductive elastomer sheet arranged

on this circuit board for inspection.

As such anisotropically conductive elastomer sheets,
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el astomer to forma great nunber of conductive parts
extending in a thickness-wi se direction thereof and an
insulating part for nutually inSulating them Further,
15 Japanese Patent Application Laid-Open No. .
250906/ 1986 di scl oses an uneven distribution type
ani sotropically conductive el astoner sheet wth
whitthse ao i tédef@nces tmcteved defd ned et fieen Bden known.
surface of each conductive part and an insul ating part

i Fdworaredup 20, | apdree ameremdi sApp biutd 0o yjeid-Open No.
ani sotropically conductive el astoner sheet, since the
C AN VT patisclrses faor el § ot mrTioradahc o dut ta ve
pattern corresponding to a pattern of electrodes to

bé liagsparare s lotetan(ianaigraitedr wdfouiad tw s “dispersion
inspected, it is advantageous conpared with 25 the
m@%ﬂ91§Qﬂ?QRRﬁ?%ﬁﬁ%&ﬁrQRﬂQHHﬂ%VQxﬁkﬁﬁﬁqmﬁ¥eﬁhﬁﬁﬁﬁhﬂobtalned
sheet in that electrical connection between el ectrodes

caY B RN S SRR g atal aAAtiGl ey dm ot @nlastomer
integrated circuit small in the arran enent itch:

ePEEL P@é’é”é‘etsc? 5 Feth dpadtid tone Lad st &r?&e772/1978

electrod to be |nspect d. In such

aﬁiﬁﬁgg %%f%%&ﬁthﬁh ghﬁﬁﬂﬂ%ﬁ& ¥4 [y astomer sheet
B A e L e

'Chﬁggbkrg Egll& hg%%%&%%o%l%%%o%%ro%h%%%” f PFS%“Fg by

|nspect|o In a rcal I'y ‘connecti ng oper

tHﬁgbehﬁveﬁﬁ%trﬁgﬁtﬂﬂbs%BE?%E%%% ym%%ﬂ%%?%'%%rticles in an

el ast onef shee fl exible and

def gt rBflerand %thta'érEQW nhﬁb@%ngk'EgnBEQEEQEyPaE@s

addition, wth the mniaturization or high-dens

_Wéktéﬁd@ﬁgehﬁcbrtﬁlﬁkﬂgggtﬁlsbnd&%@%ﬁ&oﬁeéh§re?f and an

integrated circuit devices used therein tend

| neseaseihy puFberoef mekaslnodensandtanpangemlS Further,
el ectrodes at a high density as the arrangenent pitch
ofapshesel EatéﬂdeAprﬁ:OHE$oﬁrTB|a|1&¥-Opa§heNSf opBp9b l9§919 86
posi ti oni ng

discloses an uneven dlstrlbutlon type anisotropically

conductive elastomer sheet with whlch, a difference in

level defined between the surface of each conductive part

and an insulating part 1s formed.

In the uneven distributioﬁ type anisotropically
conductive elastomer sheet, since the conductive parts are
formed in accordance with a pattern corresponding to a
patterﬁ:of electrodes to be inspected of an.integrated
circuit to bhe inspected, it is advantageous compared with
the dispersion type anisotropically conductive elastomer
sheet in that electrical connection between electrodes can

be achieved with high reliability even to an integrated
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and t he hol ding and fixing of the uneven distribution

type anisotropically conductivg el astoner sheet are

going to be difficult upon its electrical connection

to electrodes to-20 be i nspected of the object of

i nspection. In the burn-in.test on the other hand,

there is a problemthat even when the necessary '
posi tdwoni myalandin hdladiangrangedand ngl tafh the alnevierodes to be
di stribution type anisotropically conductive .
eligstpsamredhdete 1,0 cantiant ebjratact Degiventri tadiendere: has

been realized once, positional deviation between

c fdgudiiode para Peofingpeanssen distribution type

ani sotropically conductive el astonmer sheet and

el ect r od@s 35choapelnA¥pac Hédg tofibulié opntygraredseitropically

devi ce occurs _ when theé are subjected to thernal

hPSPEESIY oy asdifpieratsias fohdrige,s iasss seawt ficcihedd and fix

of, thermal expansion is greatly different between a
matrerfal® PRG-1EXERE @055 tdiqnado e igdkiong tep & e rcuit board
iﬁtegnated %chuit devicg{that i s, the object of

i ASPedtSERC ARG A Hafer PRP SCroP feBRPrEt 108 i 4R

. [ t he. 1 distri-buti t
R e iy R A e

' I't, I i cal d ] h
and. o tREe S0 AT edrRBRT SR Y ooy S e omes

f@hééeeﬁs_kﬂﬁggﬂfé ggdsggég %BCBeaEB%8Q%SH] ggdoﬁoait is low

ani sotropi ca conauct connect-or compose

r@flahaﬁa@_@n&r?gspgkgye havifg; an,epep ig And an

ani sotropicalTy conductive sheet arranged in the

OﬁﬁﬁiﬁguﬁizgﬁhénfBQnﬁiﬁhaﬁgngﬂgySH@PQﬁgegflél?Etkﬁé products
peri pheral edge by an Openi ng edge about the trane

piat eeBastbeenrpropasedrbees dapanesedbat 8t used therein
Application Laid-Open No. 40224/1999). This '

anésot topleakyseondushiyer COANETE Ot rb8es 08AGT @bb¥nge
produced in the follow ng manner. 20 As illustrated in,
FéeecB8odeas not da flotghrodleh 88t @anas the arrangement pitch of
the electrodes becomes smaller. Therefbre, thé positioning
:and the holding.and fixing of the uneven distribution.type
aﬁisotropically conductive elastomer sheet are going to be
difficult upon its electrical connection to electrodes to
be inspected of the object of inspection.

In the burn-in test on the other hand, there is é
problem that even when the necessary positioning, and
holding and fixing of the uneven distribution type
anisotropically conductive elastomer sheet to an integrated
circuit device has been realized once, positional deviation

between conductive parts of the uneven distribution type

anisotropically conductive elastomer sheet and electrodes
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ani sotropically conductive el astonmer sheet conposed of

a top force 80 and a bottom fogrce 85 naking a pair

therewith is provided, a frame plate 90 having an

opening 91 is arranged in alignnment in this nold, and

a nmolding material 25 with conductive particles

exhi biting magneti sm di spersed in a polyneric

substizncedpraied oitere alntadractedidirdigcoreviate occurs

el astic polyneric substance by a curing treatnent, is

6 Whah iHtey aregiwn ¢aioddiding-tdrenadpénisnge ¥k icf Hihe

frame plate 90 and an openi ng edge thereabout to form

a TSR AR U rRt@rETe | sdjercgBioadfdiie i antte oforiduntriale expansion
particles P contained in the nolding material |ayer

95 SarF 93l SHidtfe i dsnah ign matte whelld| (fp mreremizdle,
Iayer 95. Both top force 80 and bottomforce 85 in the
noiid 1 GBI p AW Yrhdle ol @S e fcdces idoMsoda dthat is

ality of ferromagnetic substance |layers 81 or 86

Jg’r?e i ctadordshiSE Widh &5het &t cddrledpordistgred ©

a p ttern of ond Gtive parts of an ani sotropi.cal

oA n@e%@%&ﬁF Pt e’ B e d LaRd Lourion type

b t I 82 87 f d at
OB 0P ARG YS! 3192 e, ST LOUTRS 2L e

f . 1 86_h
B e L e t%%ﬁi%%ra%angr *Rangtan snﬁaﬁags the
tE@gbl}Scbhsggt%gr@%aegnq'ngoEe%gggggast'c subst ance

| ayers~81 oppose to eac A pair of, for

exa”pleIneb§QEE°gEQQ8§§ea§ﬁchh§ gr@?i@ﬂgegno?nﬁgoeggﬁﬁcally

surface of the top force 80 an owef surface o
tBSnEQEEQﬂbf@BﬁﬁegéoraegmbageaooflQCﬁéegﬁgﬂgﬁé #L8me plate
operated, thereby applying a nmagnetic fi1eld having
hhghengi BheBsehYngt aRAr khoRs i BELYWEENCcal BF M OFBANEL G sheet
substance | ayers 81 of the top force 80 and their
cerraspeadingther bpengngt b€ sHbst anseelByets 86d0kupported
the bottomforce 85, i.e., portions to becone
C@hdut$lyer1pheral edge by_an opening edge about the frame

plate has been proposed (see Japanese Patent Application

- Laid-Open No. 40224/1999) .

This anisotropically conductive connector is
generally prqduced in the following manner.

As illustrated in Fig. 23, a mold.for molding an
anisotropically conductivé elastomer sheet composed of a
top force 80 and a bottom force 85 making a pair therewith
is provided, a frame plate 90 having an opening 91 is
arranged in alignment in this mold, and a molding material
with conductive particles exhibiting magnetism dispersed in
a-polymeric substance—forming maferial, which will becomse

an elastic polymeric substance by a curing treatment, is
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25 parts, than the other portions, to the nolding
material layer 95 in the thickpness-w se. direction of
the nolding material |layer 95."As a result, the
conductive particles P 7 dispersed in the nolding
material |ayer 95 are gathered at the portions where
the magnetic field having the higher intensity is
appld eichtion & heeaviodrdi - ed ievg alhd ayerni9hy 91 exf  HHee frame
portions between the ferromagnetic substance | ayers 81
5pdfattehe & opnd arc o8t iamg ddue rthooreadspondicngorm a molding
ferromagnetic substance |ayers 86 of the bottom force
85eterd Flurtawar Ui eHeed  sthas coodakitgmei parhécles P

~ t hi ckness- w se direction of the nolding materi al

| &pertained his Yrame lding mtdHHGl daver &5 leaperings state
IS subjected to a curing treatnent, 10 whereby an
aRLSBETGSIt A yEhco mpieting matestioierl asteged5 .conposed

of a plurality of conductive parts, in which the

conduct BeERp PR dogsep 88 @ncoROALREY fiorce §Patl@ the mold
oriente to aI| n-in the thickness-w se

dFFé€F|%ﬁve&ﬁd 136 FFFEACES GPTRESEE) °f @ plurality

n%ulatln t hese con t ve

PR CEERAT PR et R e, FerarcudavRie BBedh SipRorred by
t b th f | at h
988898ghgg %QQ% a ?)optere c%%g% ggdggg %ﬁﬁéo?%Ftern of

ucrng an ani sot IC& con

0 ORI I n
@gﬁgggFggvg Pagg@hggdagggg&sgeksgkcéligdégggh%%lve elastomer
handbe ther&awa%dtQﬁdaﬂbﬁogggﬂb% E'XuBQQQHeg YE ers 82 or
el astomer sheet is supporte e net al - 7 ane

ps At eoraRd atpe§hék05bagloﬁer%thOEhQXﬁapkﬁoné Qelﬁhlch the
is formed in the frane plate in advance, whereby t

pesitbeagngtandsthethakdi ngyanrd BiXbRYset RadB been
integrated circuit device can be easily conducted 25

upopant eetyr ccanky, cangeskengrepgfali 08 £8chhg manner that
integrated circuit device. In addition, a material

|tdvein coeféspoedingoferhenagheeXpansbotah8eusgdens @1 and
material for formng the 8

86 oppose to each other.

A pair of, for example, electromagnets are then
arrangéd on an upper surface of the top force 80 and a
lower surface of the bottom force 85, and the
electromagnets are operated, thereby applying a magnetic
field having higher intensity at portions between
ferromagnetic substance layers 81 of ﬁhe top force 80 and
their corresponding ferromagnetic substance layers 86 of
the bottom force 853, i.e., portions to become conductive
parts, than the other porticns, to the molding material

layer 95 in the thickness-wise direction of the molding

material layer 95. As a result, the conductive particles P
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' t
|WP§§F&€3 OERINg:
f t ff d
;?nsL%%Folk”?oénsp%%O?ﬁgs %3?%5%ﬁp¥éa@e S BiHepheet

frane plate, whereby the thermal expansion of the
ani sotropi cally conductive sheef is restrained by the
frame plate, so that positional deviation between the

.conductive parts-of the uneven distribution type

ani sotropically 5 conductive el astonmer sheet and

el ectrodes to be inspected of the integrated circuit

deid qee it sedray efiedneEMbinghentet ey Biees Wy ectehdthered at
thermal hysteresis by tenperature change. As a

r eshe tpomat good v ecd rﬂmlm@gmcﬁﬂil@tﬁﬂn@aih@augher
stably retained. 10 By the way, in a probe test

canmteotssid-yf ors iappeEgret eich e aud tds fep etk aim 1a Maafar ,95, i.e.
a nmethod that a wafer is divided into a plurality of

artées pdamtiggach oftweldrc EHkS frrr @& dnisgr atude teirraauitesgrers 81
anong a great nunber of integrated circuits have been

f orfimedhe & qir dlseracesi0 ianct gilegiot iacelne sk rpBrfo et asmgnetic:
all the integrated circuits formed in an area, and

t BEDSGHRE e dstyqus siﬁcc%%ﬁhﬁel%ﬂtﬁéaﬁf dromse &% t ed further

integrated circuits fornmed in other areas has

h&FetoftGe S éen tadGgied 1 thec dhiafamss, W#%%éhﬁé§tlon of

been a denmand for 20 coIIectlver erform ng a prob
PEER Beleme Fﬁ

1 gaYsT - 153 Fhiggrheed. cFP@uﬁ“F%dlng

rate CIrCUI S a g gr eat, nunber of
Ht%)él 96%02‘ \Eé?f ér CI”&rlngt & SpiiF5 e

?ggPoggdt%%ea hgealtg e 1. aﬁ%%&#%gggg seonduct s n e

rical |nsp ction o great |n%egraﬁ

'C&BEHhEt @%’5§§t9%§@989 g3 hcgnkggggﬁaggd CPEg%e oraented S0

device t an o JeCt (0] |nspect|on 1S
i ks pandhipg ks EHQOEMQEkﬁ@Es~WE§EeBXreb%ﬁBﬁCt588 gast

becones consi derably high. From such reason$, there

_h@ﬁsb@&ﬂlﬁ@0§9§@df@rvﬁﬁkuﬁmﬁ§eﬁnbﬁﬁﬁklﬁﬁr@hese conductive

parts is molded in a state that its peripheral edge has
been supported by the opening edge about the frame plate,
theréby producing an anisotrdpically'conductive connector. -
According to such an anisotropically conductive
connector, it is hard to be deformed and easy to handlé
because the anisotropically conductive elastomer sheet is
supported by the metal—made frame plate, and a positioning
mark (for example, a hole) is formed in the frame plate in
advance, whereby the positioning and the holding and fixing
to an integrated circuit device can be easily conducﬁed
upon an electrically connecting operation to the integratedr
clrcuit device. In addition, a material low in coefficient

of thermal expansion is used as a material for forming the
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51in) test in which the burn-in test is collectively
perfornmed on a great nunber -of hntegrated circuits

formed on a wafer in the state of the wafer. Wen a

wafer that is an object of inspection is of |[|arge

size of, for exanple, at least 8 inches in dianeter,

10 and the nunber of electrodes to be inspected forned

t hersoa piatéprwexaspyethat theasil SedfhspadtéEutms |y

at least 10,000, however, the follow ng problens are

i rviol sedromhenl 1Y heoaddove: desshédedi antsot roiedlby the frame
conductive connector is applied as a probe nenber for

t hel Probese eshaorpiBtieomst , ddbi st hoe e pidah fiet vieerductive
el ectrodes to be inspected in each integrated circuit

i AT el Yhe e e velNahied i it brwletyn® amispentom cally

waf er having a diameter of, for exanple, 8 inches
( S uPpleyelagtorepnethasarand elegerades to be inspected
ani sotropically conductive el astonmer sheet having a 20
dicdmethst grtedmited FheHekt devirantsaropndd yeven when
conductive connector. However, such an
ari’$dt o HRIAP ESEHIQ | e hdtiohier aige by Sampeg@ture
in.the whole area,. E%t each conductive Eart is fine,
af @3 -ar 85 Pr 656PLiFon20POPAe SLEGTF4ER4 181 CPRReCtEd State
condu%kjv%ggﬁ{ts to .the whol e surface of 25 the '

roﬁ

Call .
aniso Y TERIGE ve el astoner sheet is low It

is thergfore extrenmely difficult to surely prqoduce |
such an%géﬁﬁgbﬁﬁ piéglﬁypégk u§ﬁ3§e98P§§F%ﬁ§r%gﬁeépﬁegratEd
AEQ%E@H%%'%@ﬁ%%ﬁY%%‘%.%%f%étr%. é%ﬂ&ﬁq?ﬂ% .Enwg @r is
production of the - anisotrogi cal 'y conductive :

eﬁ@%&%@%ri%ﬂ%s%:Fﬂé&aﬂiﬁgs%ktar%E e Rroducti an %ﬁi&hoﬁ6.or

t he ani sotropi calfly conddctive ast oner sheet

| BOr eA%eYraRRE Il AWhiRs GRRNINSPEELRN ERABkr Bf integrated
i ncreases. Wen the above-described ani sotropically

cenduat ir¥e haGeNBeehOFoirhcdSed 3% odePheue RBMBER 1E8kively
the probe test, the follow ng problens are invol ved. .
rerformed on all the integrated circults formed in an area,
and the prbbe test is successively performed on the
integrated circuits formed in other areas-has heretofore |
been adopted. |

In recent years, there has been a demand for
collectivelyrpgrforming a prqbe test on, for example, 64 or
124 integrated circuits, or all integrated circuits among a
great number of integrated circuits formed on a wafer for
the puipose of improving inspeétion efficiency and reducing
inspection cost.

In a burn-in test on the other hand, it takes a long

time to individually conduct electrical iﬁspection of a

great number of integrated circuit devices because each
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Particles obtained by formng a coating |ayer forned

10 of a high-conductive netal, %or exanpl e, gold or

the like on the, surfaces of core particles conposed

of a ferromagnetic substance, for exanple, nickel or

the like, are generally used as the conductive

particles in the anisotropically conductive el astoner

sheetegtsdted thecpitbéetést, thhe det hadobhattaocWafespection

is divided into two or. nore areas, and the probe test

i sigofieetisetlyitperfndibdgonsi hhegnatedenty cuhéseby

formed in each of the divided areas is used as

destep el abovest \hepomhe peobaderablyi bigkr f dtured orch

integrated circuits formed at a high 20 degree of

i EYTART ontotra bas ereprvPhngrasddaneeplofWafef nblesl Burn-—

or, 12 inches, it is required to conduct a step of an

i mspecteoh PR otlesehi Bhel bpan-innbgshsisocohbenbively

Amcorgin ly, in order to conduct the probe test on a

gﬁgﬁf‘?ﬂ%ﬁ%é?noﬁ-%ﬁ?%?s?u$%%raﬂfsb@?%%?%%?@yCerUlts formed

conductive el astamer 25 sheet used is required to have

m%ﬂwﬁhﬂﬁﬁ%qi%@ T ekt et . YHb%Ever, when a

conventional _ani-sotrapicall conducti ve_ el ast oner

sheet igﬁll?éleaa rweaptged:t gfg]si; PTheY €5 et dRgction is of

par.ti j n (Y rticles, are exposed to the

sfjira? ce,essiaénégl Cicjf(edfg)gllnaeucatnﬁ)@i?y Bt Jt%aes%o%d][f& S ¢ Cs]lameter_'
i ' I ' . to 1t §S.. .

GTEL O TR ) DR R b B Y e pnereon

icult to retain e necessary con
t he aboue-desenided anisaly opigH | £ td |
connector iIs used as a prove_'r#%ﬁjob%3 orq#ﬁ%#§§éﬁﬁeé535t
the, 00l eWwas,d3r ORITRITE: gy MUPI e 1 dfk the WiRloived when
test, the anisotropically conductive elastonmer sheet

arge abovke eerduddy epadisr-ddiiealy Mldici@Mddhnector is
pressure by el ectrodes to be inspected in a wafer that

i apphiel] est a0fpriobepaiite and: INEPeGidH CRitedd QUEST test,
of the circuit board for inspection, and exposed to
anihicgha penpér detwecanwileotreres o &d dmgpeerdead i6f each
time in this :

‘integrated circuit is extremely small.

Namely, in order to inspect a wafer having a diameter
of, for example, 8 inches (about 20 cm), it is necessary to
use an anisotropically conductive elastomer sheet having a
diameter of about 8 inches as an anisotropically conductive
connector. However, such an anisotropically conductive
elastomer sheet is large in the whole area, but each
conductive part is fine, and the area proportion of the
surfaces of the conductive parts to the whole surface of
the anisotropically conductive elastomer sheel is low. It

is therefore extremely difficult to surely produce such an

anisotropically conductive elastomer sheet. 'Accordingly,_
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state.. However, when the anisotropically conductive 15
el astomer sheet is used repeatﬁgly under such severe
20 conditions, the ferromagnetic substance maki ng up
the core particles in the conductive particles
mgrates into the high-conductive netal formng the
coating layer, so that the conductivity of the

conckicd | e et tamd Bg, 1 dse red kiad| yhe det@iu®f et r Asha
result, it is difficult to retain the necessary

c andivstintiMea 11y adeiduoin vd hel siieodr oiccad | yAs a result,
conductive el astomer sheet are, at the conductive
parites drvehweofiorhetak widh Pressurs thyod e 16l ve ataroilest o=
be inspected in the wafer and 25 the inspection

eled@tatodws ofhadie bigmragepoard figr tuigpecthieonnspection cost

whereby a base material formng the conductive parts

| stTeBiRRSessed in the thickness-wi se direction, and 12

defornmed so as to elongate in a plain direction. As a

resul t, Mhige désddavee degratiidless agries ofgiped aad Ivoldomgiuctive

the deformation of the base material, so that the

CIFROR G 5 dHFFUAT Ve IFAF I8 BedGfesdhe ok test, the

state. Further, when 5 the ani sotropically conductive

eltg 8??%?%@5@33]1%“Se>ﬁf€séﬁwot18e£l°hi gh-t enper at ur e

environpent .in this state, .the base material fqrm ng

the condGEEHrd Far tGrastl Prespaltes A Caa taaguIEY g ommed
w

C8%dgcghé%ag%%ﬁé%%%%ea%%Fgﬁve%o&gﬁ%%gg Fhég%ggtgroﬁhe like

expansi o ase nateri‘al,

Qﬁgn{gﬁcga&%aggst%%.%%&%ugbgﬁgceagtkg Sslf Ganged.

e anisotropically uctive elfastoner sheet

i %e%%%fﬁaght%%g%t %@b&t‘a&c%‘{?*flo\ﬁlé&aﬁnﬁ%’, B%‘i@ge%& 12k 1like,

occurs o ase materia form g_the conductive
pé&ESgeﬁ@gaﬁh§ QE@Hnasth%h%o%@ﬂ@%@bbvﬁaQ%ﬁEﬁ%Eeﬁn!?he

di sordered by this permanent 15 set. AS a result,
| sniBBeEshHRLa119 ehalktile Becessaky seeaductivity.

In the probe tésf, the method that a wafer is divided
into two or more areas; and the probe test is collectively
performed on integrated circuits formed-in each of the
divided areas is used as described above. When the probe
test is performed on integrated circuits formed at a high
degree of integration on a wafer having a diameter of 8
inches or 12 inches, it is requiréd to conduct a step of an
inspection process in plural times as to one wafer;
Accordingly,‘in order to conduct the probe test on a great
number of wafers, the anisotropically conductive elastomer
sheet used is required to have high durability in repeated

use. However, when a conventional anisotropically

conductive elastomer sheet is used repeatedly over many
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The coefficient of linear thermal expansion of a
.material making up the wafer, .for exanple, silicon is
about 3.3 x 10-6/K. On the ot Her hand, the
coefficient of linear 20 thermal expansion of a

“material making up the anisotropically conductive

el astoner sheet, for exanple, silicone rubber is

aboltte 2, 2cxrd Op8tKi cAecof fli BghYuc e BarwbdBés aite adlkposed

ani sotropically conductive el astomer sheet each

haw ntha shafeter ofid 26hematd 256G at ey heat e f¢ambtive

20C to 120C, a change of the wafer in dianeter is only

0.13066L e nis heorysdbptdeteheogeted. t e a result, it is

ani sotropically. conductive el astonmer sheet in

dihinfelt ierulapont setaln. dde gmcdSsafercendyraatvity .

difference is created between the wafer and the

ani sot r dpisfal the coritrtdaac it emers oftmati dail vhesonductive

absolute quantity of thermal expansion in a plane

diFBEITHPL asS dest | bedd e namber &ary dd WLBL test, the

difficult to prevent 5 positional deviation between
Iﬁ&ﬁ%ﬁﬁﬁﬁgtquQQ?W%ﬁﬁﬁié§V94V$%e waf er and the

conducti_ve N the anlsotroplcally conductive |
-elaston§P'§ﬁ§% WS SESO e CRter’ (raductive

CELEEORr ssﬂ%ee%t°.fasrterhr.ef2f3' 7 ek Z%%dﬁgv%rgﬁf held
t ffi f I .t h
¢ %ﬁtt‘é‘é‘&’%%e #c. 2°e o %ﬂ%&%ﬁiﬁ R B e that

V\% \%n ﬁf% 1%r ta k) o%n_ rl o%s of the
ose i ch an ropl ca | ve
elﬁ%gw 368t Aoy ifpedand a%dC' F‘ Wiskgbqar %nf A% gh

I nspection conposed of, for 15 exanp a ceram

h@éhﬁ@r@%u%%“@ﬁ@f%@hﬂ@%ﬁffd% %nﬁogﬁ ple rﬁ%@ro%h%ﬁﬁglln this
expansion to the coefficient of linear thernal

expansi onzeket-be, Wahen éﬁ@eani%t%%ﬂ@éﬁl v JBPRAESBive
Pat ent Appllcatlon Lai d- Open Nos 1019/71995 and

5606651806y shker) isl kissdChRepeptebeymenber, sashnMBansre
for fixing the .20 ani sotropically conductive el astoner
sheetlitbohbhe thecdietrromagnetic substance making up the core

particles in the conductive particleé migrates into the

- high-conductive metal forming the coating layer, so that

the conductivity of the conductive particles is markedly
deteriorated. As a re3plt, it ié difficult to retain the
necessary conductivity. | |

In addition, the anisotropically conductive elastomer
sheet are, at the condﬁctive parts thereof, held with
pressure by the electrodes to be inspected in the wafer and
the inspection electrodes of the circuit board for
inspection, whereby a base material formiﬁg the cohductive

parts is compressed in the thickness-wise direction, and
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board for inspection, a neans that peripheral portions
of the anisotropically conducti,ve el astoner sheet are
mechani cal ly fixed by, for example, screws or the
like, a neans that it is fixed with an adhesive or
the l'ike, and 25 the |Iike. are considered. However,
in the neans that the peripheral portions of the

- anlesinmepl cal |as condiicin et €l astonEra Bheei rafeidi xeds a

by 14 the screws or the like, it is extrenely
difdswdd] t tthe cqrdawentvepqe tiioriads aevvi@atddnto beiMeen the
the el ectrodes to be inspected in the wafer and the

- cosdugriatd qrartis. the hadwe matiesdtalopiscalihaicoriduatiaie of the

el astomer sheet for the sanme 5 reasons as the nmeans of

f iceingig ot ieh@afrtaivel g drecases desoriwst siigwe. OFurhber, when
ot her hand, in the neans of fixing with the adhesive,

i fthies WMQ@%M%Q%%@WMW gheathds exposed
|nsulat|n%_ part in the anisotropically conductive

elt&s PoReFDI( esmeata fuF o gl nemsite iy déHisevidate, the base
el ectrical connection to the circuit board for

i H§HECtPdn TOSHEE (Hhe AMWGTo eamly WeRddst isg@ands. As a
el ast heet used.in the WBI test is small in_the

SFPaRgEmeRBopte Ui Beitdery e AT g T 110w the
AP RS Sne 0t Tt RS arary  arPR Bl Eh %%F p§ the
(fnfln of ehiSoPRANZ TS bXLN t?ﬁéhgﬁfggf oo L3RR e

0SSi to repl ce o

CQH%SHM? 135" QERGLSRGEL wﬁggt%m@%w sAae vhen Lhe

ani sotropftc conducti1 ve elastoner sheet

&ﬁ%?%&ﬁ@&?&emnaggcﬁOWiFIZQeE% n?%@ﬁ%ﬁ%ﬁttgeEeglgﬁﬁstg% the

\ probe member including he circuit boar
| PSPECHLLAr1 A3 RokRIHNT thbn%Bﬁaﬁﬁtth EN§@%Cthﬁa €R8! chain

is incurred. DI SCLOSURE OF THE | NVENTI 25 Th
psesené tonenttofehpsrbeenc<pnde ansbheepasl 8yothis permanent
set. As a result, it is impossible to retain the necessary
conductivity. |

The coefficient-of linear thermal expansion of a

material making up the wafer, for example, silicon is about

3.3 x 107°/K. On the other hand, the coefficient of linear

- thermal expansion of a material making up the

anisotropically conductive elastomer sheet, for example,
silicone rubber is about 2.2 x 107%/K. Accordingly, when a
wafer and an anisotropically conductive elastomer sheet

each having a diameter of 20 cm at 25°C are heated from

20°C to 120°C, a change of the wafer in diameter is only

0.0066 cm in theory, but a change of the anisotropically

.coenductive elastomer sheet in_diameter amounts to 0.44 cm.
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the foregoing circunstances and has as its first

obj ect the provision of an aniéotropically conducti ve
connector 15 suitable for use in conducting electrica
i nspection of a plurality of integrated circuits

formed on a wafer in a state of the wafer, by which

positioning, and holding and fixing to the wafer,

whi ch |mhmm<ﬂngxﬁatﬁdmﬂﬁﬂxﬂndennscﬁxeéi&mzﬁﬂﬁduﬁiame wafer
wi th ease even when the wafer has a | arge area of,

f @mdex@rlag i B tirmghies oy gragatwertive dilangteder andaetma'n the
pitch of electrodes to be inspected in the integrated
ciate@ilig o oramed-ity snmltihemmd rexpeosdrorgdod a plane direction
conductivity is retained,. durability over repeated

uge i@smrg@edar@dmg i) iseraptorndlfye dif fdchildvdd evamvent
when it is used repeatedly over many times. A second
oBeedtt ignalh elepriedamn ihpiarrdroeliesttredes 6w @ dmspected in
anlsotr%plcalkg conduct i ve connector that good

cEhguERteTT 2Ods They foRercdiieie Padivg iperthed asf soitmepically
15 thermal durability is high, and |ong service life

i SONgURitdvEd eé@éﬁqm?én sihiegts Wpead thep dItysitn ey epegihen the

R apBes P R B f%@psygt:rgggg“g&g Ep%%%é%?f%séﬁpsmmer
t t
BHERE: ?L%e'figﬁﬁe? oy FarenDias8 MErSer PoapRy valent

CQQQ%%ESQe Eag% lin%tabl%ﬁ&%&ﬁ{%2%ﬁ§¥%§§2%8rEQFSCB§ff1c1ent

NVI ronnRen changes suc

tS?EfEﬁ%H etﬁaéagg h@aﬂQQBB'S@ Eﬁetpsf%QOVG obj ects.

urth object o present inventironis to 25

provi depa gopduchi-¥B.pas srCeHBOﬁL%kOEe§E'tQPLekﬁQ&n those.

forming “an anisotropically conductive frfmin

_ aP@VﬁhﬂﬁﬁCéhbﬁﬁls@@k%%EEQQEQaEBMdﬁeEQQEtbygstomer sheet is

connectors fifth object of the present invention
| 5it@dpsAVtEea circuit board for inspection composed of, for

example, a ceramic having an equivalent coefficient of
liﬁear thermal expansion to the coéfficient of linear
thermal expansion of the wafer {see, for example,.Japanese
Patent Application Laid-Open Nos. 231019/1995 and 5666/1996,
etc.). In such a probe member, as means fof fixing the
anisotropically conductive elastomer sheet to the circuit
‘board for inspection, a means that peripheral portions of
the anisotropically conductive elastomer sheet are
mechanically fixed by, for example, screws or the like, a
means that it is fixed wifh an adhesive or the like, and
the like are considered. |

However, in the means that the peripheral portions of

the anisotropically conductive elastomer sheet are. fixed by
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~dur

a probe nenber, by which positioning, and hol ding and
fixing to a wafer, which is an.qgbject of inspection,

can be conducted with ease evé% when the wafer has a

| arge area of, 5 for exanple, 8 inches or greater in

di aneter, and the pitch of electrodes to be inspected
inthe integrated circuits forned is small, and )
morleovwerrgood congkicI ik | yit sis edsat natk 1 Pvel £8i &ong to
period of tinme, thermal durability is high, and long
sarnawnt ides 1 st @l eleedi ®viermn Wreiwadn i ishe uskbsbtAdHes to be
repeatedly under a high-tenperature environnent. A
sibaspeshjssttiofthdherpresemd i thentdrahidisi teo growd den the
waf er inspection apparatus and a wafer inspection

mETHE® t ol qednldu ctdnly @l lect ré e tammespedtean ofr ahe same
plurality of integrated circuits formed on a wafer in

a T$EHa oA g Hdral negmfero fush gl ncheccalidve ravise misatiseras

A seventh object of the present invention is to
prGFCTe-Las #RSR r opi cal |y conductive connector and. a
probe nenber, which are high in durability in _

repeat e§usEawrdier hirthe itedt'y aegast Afndd #xdmg with the
integrated circuits forned at a 2% hi gh degree of -

| AEBEP AP Fon *on & IBGES TR G SDEA] S RnoRdy to the
o _12.inches. . A eighth obj.ect of .the _present ,
RUSR PO BaPPE T BPOVITe Sal R OB G PP BTG Fy@s tomer
c t ro nmber .. which are.high in .
SHEBE) Th, BRHeR R0 B ellen A 0s Sd s titace ghpnection to
| sapect ;1S pRektoraRd san Nl ggrat ed; pobrgpits having

proj ected el ectrodes, an Formed at 2 %lgh %egree of

| pheghathbgn an1g wahanhavingiashange anea+ llitgﬁ&s in the WLBI

According to the present invention, thereis

pteytded aRaani sat koRi gahhy eRRAYCH: YE@HCORMNeELOLonductive
suitable for use in conducting electrical inspection

opagBEn ghdaa phubzbhtyk BbtkBERJEAYBHeAI eHhES L RBHarts is
on a wafer in a 5 state of the wafer, which conprises:

small, however, it is extremely difficult in fact to do so.
In the means of fixing with the adhesive also, ‘it is
impossible to replace only the anisotropically conductive
elastomer sheet with a new one when the anisotropically
conductive elastomer sheet suffers from trouble, and so it
is necessary to replace the whole probe member including

the circuit board for inspection. As a result, increase in

inspection cost is incurred.

DISCLOSURE OF THE INVENTION

The present invention has been made on the basis of
the foregoing circumstances and has as its first object the

provision of an anisotropically conductive connector
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a frame plate, in which a plurality of

ani sotropi cally conductive filg: rranging hol es each
extending in a thickness-w se rection of the frane.
pl ate have been forned correspondingly to el ectrode
regions, in 10 which electrodes to be inspected have

been arranged, in all or part of the integrated

cigwilidlsl ¢ of seduon ihecovedestinihé Coctsiai obhgsdcOfon of a

inspection, and a plurality of elastic

arpbotalopicab f yiconghecte v ecfiduwst ar fanged om 4 heafer in a

respective anisotropically conductive filmarrangi ng

hot st o f nthdhiwsa femmiiplvétectansh sactosuppordedl yldhey and

peri pheral edge about the anisotropically conductive

f 4y aryi e wolar, wWHerdi nieaoh dfj¢die &f astépection, can

ani sotropically conductive filns is conposed of a

f Rfetd clrg twidvians a @®&pIwrat ithe ofaftonduct iavelarge area

parts for connection formed of an elastic polyneric

sm?d%t drice, e XMt nithd drfuc i eqian ilgl eblamdtidy t iang the
netlsn1at hlgh density and extending in the

CH & Rl R |t6>n ifeaqted dahdhe darigerated

cor.r espondi fq the ctrodes to be inspected 25
i 7 éfnggfgi/eéﬂdl& 8\5‘1 PORIEP 6 e dReferconfici vity is

elarr ) i |a%ﬁ%+3wp Fose” CSRaE A & ar ts MGH, and long
, d t, t b ted t
Cg%g%%kloﬁéfggﬁﬁg era%%%3g§%e8$ iﬁppoﬁngﬁ,ln %gﬁgpﬁatedly

apd.fi xed. t%lhg% peri pheral edge about the

ani sotropically conductive filmarranging hole in

~this frﬁngegbﬂheobgggts %Eg' 5Eggn%ogqgghk¥8n is to

partl cl es contai ne uctive part
CBRBOEHEOAY antle%t%agtcbqlya%ae%%%%alcloﬁn% f&g%ctth\é% good

filmare obtained by coating the surfaces of core
pabhiigbesvexhi bt kBgaimBanebi;am Wi tAng phi-gRucardyghive

nmetal, a proportion of the high-conductive
thermal_durablllty is high, and long service life is

”achieved even when it is used repeatedly in a test under a
high—temperafure environment, iﬁ addition to the above
first object.

A third object of the present invention is to provids
an anisotropically conductive connector that.a good
electrically connected state is stably retained evén with
eﬁvironmental changes such as thermal hysteresis by
temperature change, in addition to the above objects.

A fourth object of the present invention is to

‘provide a conductive paste composition suitable for forming

an anisotropically conductive film in the above-described

anisotropilcally conductive connectors.
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1§
-val ue between t% J pair o

10 netal to the core particles is at |least 15 % by

mass,. and the thickness t of .the coating |ayer

formed of the high- conductive tal, which is

cal cul ated out in accordance wth the foll ow ng

equation (1), is at least 50 nm Equation (1) t =1/

(Swp) 1] x [N (1 - N) ] 15 wherein t is the thickness

(m of ®h&idaat ohgdcayerf fiokempdesehtt RBvention is to provide
hi gh- conductive netal, Swis a BET specific surface

areapfaid kogdmioér | hey cdreclpasds ctiemipy, samd Spelcdfie and
gravity (kg/nB) of the high-conductive netal, and N

i st ivad ue> of wd Parss wiidhhel diagh-donductifeinspection, can be
netal /total mass of the 20 conductive particles). In

t orghi Stoad opl Yal d3s ¢ orderc tlven cddrmectforr decoralilsgrged ;rea of,
the present invention, the conductive particles may
pricterasimp ew 8 s @leetad restion dncalidlaieR efdtthe pitch
most 0.3 S as determ ned by the follow ng neasuring
nméthsde X EeTthe P9 ddisneiied vid jdeRinde®ladad idreuits
resi stance value determ ned after preparing a paste

cSPFFE ifoh W%eﬂ%@OWW%f SFoAhEwehdiidiig 15 retained

partlcle and O. quid 19 rubber, arranglng

RS rode e MBI Gif Bukieer 7B CBir=leagts odedioh, and
h h d d t

é‘éggeastvegv%accen %{"f%eewwvg‘é‘e%?@ﬁié%a”gétﬁ%nu%%d °

ti.ehd of 0.3 T bet th f
REPYs BT RRREY S Sadineg il Sl EsRpest T on
to stang éfxtﬁh é&@tgf f,‘ﬁ% Hpen‘éé‘?ee L eClid G {891 58 X5 %rovide

rodes econe

stahl %erlﬁn%%%c%ﬁb%pg?gﬁr%ﬁh%ya%ﬁngu%% Le gﬁggggkgon method

according to the pre i nvention e con

Pabli ebeg Y n eﬁ%%&%ﬁ@%ﬁy1%%$%c%1§§To§p§Cb&h%allty of
surface area of 10 to 500 I'n

aﬂhﬁ@b&@ﬁb@abhfc@Q%@UQb&%%dc@ﬁnﬁchﬁfeﬂcgﬁrQ'antEo Eh%he
present invention, the coefficient of Iinear thernmal
wafer using the above probe member.

A seventh object of the present invention is to
provide an anisotropically conductive connector and a probe
member, which are high in dufability in repeated use when a
probe test is performed on integrated circuits formed at a
high degree of integration on a wafer having a diameter of
8 inches or 12 inches. |

A eighth cbject of the present invention is to
provide &n anisotropically conductive connector and a probe

member, which are high in durability in repeated use when

an electrical inspection is performed on integrated

. circuits having projected electrodes, and formed at a high

degree of integration on a wafer having a large area.
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expansi on of the frame plate nay preferably be at nobst

3 x 15 10-5 /K The elastic pq nmeri c substance

formng the elastic anisotropically conductive filns

may preferably be a cured product of addition type

l'iquid silicone rubber, whose conpression set is at

nost 10% at 1500C and whose duroneter 20 A hardness

is 10 t ;adafbrdiey duy offed asrosdrat dnessn©fod hechetastd Cthus
pol ynmeric substance may particularly preferably be 25

t ptzidde &b astioopobynesi oy sethsdwnceyd ofsamg-tde suitable
el astic anisotropically conductive filns may

prisfrensd yimavendearin@Seiatengtdl afnapedteast & kMah of a
According to the present invention, there is also

- provimged. . cohductdymn padtel conposi foomedonprd sialer in a
curable 20 liquid silicone rubber and conductive

p&tEte exf obtaivmiehy witlodt igmnthies sy f aces of core
particles exhibiting magnetism wth a high-conductive

met al , whér@ine Psteporit oiisth ttheolusiggh-tabreduct i ve

metal to the core particles in the 5 conductive
pAPLSAELRICHL Y epiduns g f g S r eafe e halifisc lgaesds

t of the coating | ayer forned of the high- conductive .
w&f%lendmgcm & R ot 'dnlré‘r?ctolrodbrﬁ’cfe thy tfﬁfat“ﬁ?e plate

ove- escrl ed equat on, is .at |east 50 nm Such

ﬁaﬁc F@@ (ﬁﬁﬁﬁﬁQQQﬂ¢ﬁQ9%¥uq i€ AT ods ?ﬁ?lons in

copduct i aste sition for f the elastic
anﬂso rgpIC%FOde gp S FESPES %ﬁq %aﬁﬁé een arranged in all

?EESEEEQD'%a%E% %&%%%%%%%EC%%% to&br@%? rdl%g dwafer

resent inven ere; i’s further provi

f«g%hr@gb%% whkakl! %ffg g;%ﬁ: gsnco gl. u%%futy of

ectrical insp dction o
'QRQQ%@EGgnl%b%%%bﬁ%&ﬁﬁ&”%@n@ﬂc%lwgf%ﬁlh@ %r%%%b%doln the

the wafer, whi conpri ses:
respective anisotropically conductive film—arranging holes

in this frame plate and each supported by the peripheral
edge about the anisotropically conductive.filmnarranging
hole, |

wherein each of the elastic anisotﬁopically
conductive films 1s composed of é_functional part having a
plurality of conductive parts for connection formed of an
elastic polymeric substance, containing éonductive
particles exhibiting magnetism at high density and
extending.in the thickness-wise direction of the film, and
arranged correspondingly to the eléctrqdes to be inspected
in the integrated circuits formed on the wafer, which is
the object of inspection and an insulating part mutually

insulating these conductive parts for connection, and a
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thghecisnyql) $tUlpf

a circuit board for inspection, on the surface of

whi ch inspection el ectrodes have been forned in

accordance 20 with a pattern é%@responding to a

pattern of electrodes to be inspected of the

integrated circuits forned on the wafer, which is an

obj ect of inspection, and the above-descri bed

anpsot ropi val sypeendedt i Necgoanegt obrasd anged POrifeeral edge
surface of- the circuit board for inspection. 25 In the

praabet ine nber c ateos Ui grt oahhef presdedd thavestiseral edge

may be preferable that the coefficient of |inear

t hdromat Expansi ontodpidel Iy avenghat evée nf1he-24dranging hole in
ani sotropically conductive connector be at nobst 3 x

10EEY K, £z tiea toefdnadi ent of |inear thermal

expansi on of a base material making up, the circuit

board forhénspectiomrdgedeatinegrasticlds Fdataindad tire the

. probe nenber, a sheet-like connector conposed. of an

| SIS g7 s et t afr cprugatiey i Hieckadkic

structures each extending through in a thickness-w se

diffetqioirRica iy i TrRAwR Fhee shiebt arl elrradmd ish coating the

accordance with.. a pattern corresponding to the

o SITEAT Ofp YIFE T IDRS TP 1 Hih B et peith a
. d t.h i sat [ | | ond i ) tor, )
BT e SRSt 3 RS T.On fh ¢Hes TG jeonduct ive

- further .prqyided a wafer. i.nspectian .a ratus for
cORdict it%g%éeeéztorriec ar?%{scpleec{ijusn 3 leépgg% 31‘5 3 by mass, and

PEHE e atd WAL S SR IR OTIRRN & M8 hign-

in a state of the "wafer, rses rooe

mepher, 4834 kRed 1aboye.., whereln. 8lacty iGal 150 g%%%ﬁg%me

to the integrated circuits fornmed on the wafer,

| §130 Rjed 10k WiRsPeE 1A od S(1)achieved jthrqugh the

probe menber. 20 According to &he present | nvention,

I nspection et hod coé%?%??ﬂdp&pwmqqq ® wgher

wherein t is the thickness {m) of the coating layer formed
of the high-conductive metal, Sw is a BET specific surface
afea (Hf/kg) of the core particles,.p is a.specific gravity
(kg/m3) of the high-conductive metal, and N is a value of
(mass of the high-cconductive metal/total mass of the
conductive particles).

In the anisotropically conductive connector according
to the present invention, the conductive particles may
preferably have an electric resistance value R of at most
0.3 £ as determined by the following measuring method:
Electric fesistance value R: an’electric resistance value

determined after preparing a paste composition by kneading

0.6 g of the conductive particles and 0.8 g of liquid
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el ectrically.connecting each of a plurality of

-integrated circuits forned on wafer to a tester

t hrough t he probe nenber described above to perform

el ectrical inspection of 25 the. integrated circuits

formed on the wafer. According to the anisotropically
conductive connector  of the present invention, in the
fransbek at erranghngathly B2sek EBRPABEEOLHOBEEREEY a pair of
conductive filmarranging holes are fornmed
cosrespondéngbychohihengl eclif @deteegbons, mhnawli 8Rranged so
el ectrodes to be inspected have been arranged, in all

oras pas togposdetd néegh abeeci wEthts &besednoa blied .5 mm,
wafer, which 5 is the object of inspection, and the
elapirinan seagoptcal fyetondfict i ¥eTfbéhwesnathangedr of the
in each of the anisotropically conductive
fideairadet ngehdl bsavingtblae pasteéschmpdsibibe to stand in
def ormed and easy to handle, and the positioning and .

t & Il slialee amelt 1 xilg ebechelioafericaande vdbueaketyeen the
conducted in an electrically connecting operation to

t R Mafeh T et heod? D por ¢S of taipke hi gh- conduct i ve

nmetal to the core particles in the conductive .
particl & ot AP 11PP Il b rirRRdY Vet Fartangeftor according

Comet] o L e oL A A5 L SSLLOBLERL I e oo may
thi t of th ing layer formed of th
dnssst ol SOl g et Lermd oL e 0 o s

pgph%éles in the conductive particles are prevented
fro éing exposed to the surface even when the

ani sotr gpll Gald %r&%oc&{&%lﬁcéa{l\i%}éc%}%%‘%{vﬁ Sct%‘fgneedctor according

repeatedly over nmany trInes

n%%e§§1%r¥>,r;el(yéq}$,tiin\(}ér%ii sungl Yod&ial hed,+ c?%’ﬁiglﬁﬂ@ﬂ‘ thermal

the materi maki ng up the core particles in

cenrgueliive RAT i 65 MIAAS P dherdi My be at most 3 x
conductive netal when theée anisotropically conductive
2boconnector is used repeatedly under a
hi gh-t enperature

The elastic polymeric substance forming the elastic

anisotropically conductive films may preferably be a cured
product of addition type liquid silicone rubber, whose
compression set is at most 10% at 150°C and whose durometer
A hardness is lOlto 60. The durometer A hardness of the
elastic polymeric substaﬁce may particularly preferably be
25 to 40.

The elastic polymeric substance forming the elastic
anisotropically conductive films may preferably have tear
strength of at least 8 kN/m.
| According to the present ipvention, there is also

provided a conductive paste composition comprising curable
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environment, it is prevented to markedly deteriorate

t he conduct|V|ty of the conductlve particles because

t he high 23 conductive net al edi’sts in a hi gh

proportion on the surfaces of the conductive

particles. The cured product of addition type liquid

silicone rubber, whose conpression set is at nost 10%
at11Go0C mc&mmrmtwn®@mM%§rtﬁﬂ& tébtained by
60, is used as the elastic polyneric substance form ng

t et asd | the aniistd c@pi €al dyr« anehttei d Mes fésths i whey elbygnetism
it is inhibited to cause permanent set on the

comducta viel ggardendwrtivommecl orwleveni weptdortion of the
ani sotropically conductive 10 connector is used

r épiest-ecindwvisrvaramytal nes, thderaby pdmhidiids nigr ttiee

chain of the conductive particles in-the conductive
parandwtticohmectlion €3 om el Ngeaditsdrder dd. s, and the
result, the necessary conductivity is nore surely

r é%@qiﬁtﬁssrﬁatomaih%gf%@m%rﬂﬁ@r A darathexts @fe 26ty

40 is_ 15 used as the elastic polynmeric substance

f &%%ttlﬁfé% dedStli ¢ s ot sl o miic tiny e gGqnegnce

by it is inhibited to cause permanent set on the
ﬁaﬁb éw%%<¥%ﬁ¢f%¥6ﬁ%é%ﬁ%%ﬁ+%§veﬁswﬁéhJf%ﬂ§t 50 nm.

anlsotr aIIy conducti ve onnector i s use |
repeateggf%lﬁ a° P@?F%&Hﬁepag ﬁﬁmfﬁsﬂgﬁﬁgréﬁuﬁgltable as a
enV|ron nt, %fe%% inhi.hi.tin

ductive mpos o) %‘th%o 1 %F anth
conductive pg?tlﬁ &s P S *Eondidc &@ Egkt ~
CQRE%%E&%%lE gng%b%%ugﬁﬁg%g%ﬁﬁgm 1 re%%h%otrq ically

necessary conductivity 1 surery rétained over FoiTg

pgggggcQﬁvglggnn%thknce the elastic anisotropically

conductive I'm”"arranged in each of the

an'SOtrﬂEb%%BhMgCQBd%EE'ﬁ%e%bh%*lﬁQEﬁﬂgbﬂg Qﬂ%%% LB further
the frame plate may be simall 1 n area,

laggbwla@al ap2shC mahbeet %QE%@%'}.EV £60n qg@t Ilyle colnld®®t ing
electrical inspection of each of a plurallty of integrated
ciréuits formed on a wafer in a state of the wéfer, which
comprises:

& clrcuit board for inspection, on the surface of
which inspection electrodes have been formed in accordance
with a pattern corresponding to a pattern of electrodes to
"be inspected of the integrated circuits formed on the wafer,
which is an object of imnspection, and the above-described
anisotropically conductive connector arranged on the
surface of the circuit board for inspection.

In the probe member according to the present

invention, it may be preferable that the coefficient of

linear thermal expansion of the frame plate in the



10

15

20

25

easy to be forned. In addition, since the elastic

ani sotropically conductive filmsmall in area is

little in the absolute quantit?y of thermal expansion

in a plane direction of the elastic anisotropically
conductive film even when it is subjected to thernal
hysteresis, the thernmal expansion of the elastic

ardrsod s ophsatd V1 gopduettveve f bbimédrdhendl @nanost 3 x 107 5/K,
direction is surely restrained by the frame plate by
usmy ehaered@tf 8l c hawvi ngf al 1 ose € oetid itd Eréx@dndibd idead base
thermal expansion as that for formng the frane

p Imeet tee - 3ACKc anadh gl yyp atlgeock etect rhaatd yrfeonnegieatkion be at
state can be stably retai ned even when the W.BI test

i snoper foreldd “6K.a | arge-area wafer. 15 BRI EF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view ,
i |1 ustradn diearméenpiener ard stteapi lddld yogoruict viemposed
connector according to the present invention. Fig. 2

i ©%a agl disnlading ushest iand b ahl b e e 120 realee,

a part of the anisotropically conductive connector
sEGRr G aESy. carh mrfersling tipraetvilew g IHhistemssngiise

on.an enl arged scal e, an el astic anisotropically

cOAEFESHPE A e e aatrﬁ%ﬁftﬁﬁfcmdj

connect.or sho . Fig. 4 js a :
cP8§§r§€&°| M, R U R TP Y tonithegeg tEern of
ti,c ani sotropi,c nductive fjilm .in
t% aﬁ.lse o esalﬁ B SR e ppusre L o
n9RoELY l%aﬁgac%r egssSest lonal i gw 111 ustrating
ﬁ constructi AN app aratusc?or neasuring an

eleCtr'ﬁbcéfﬁiﬁéaggetﬂglgfeE%nE|angntfoﬁ' EP??F lS still

cross-sectional “view strati ng a s at e’
”?hgkﬂgr E%%h@%dh%Sm%%%&'qm@ﬁé%%ﬂﬂﬁ %Plvrgtﬁgrfor

nol di ng el astic ani sotropical 'y condu e fil
f@bAHucting electrical inspection of each of a plurality of

integrated circuits formed on a wafer in a state of the
wafer, which comprises the probé member déscribed above,
wherein electrical connection to the integrated éircﬁits
formed on the wafer, which is an object of inspection, is
achieved through the probe member.

Rccording to the present invention, there is vet
still further provided a wafer inspection method comprising
electrically connecting each of a plurality of integrated
circuits formed on a wafer to a tester through the probe
mempber described above to perform electrical inspection of
the integrated circuits formed on the wafer.

According to the anisotropically conductive connector

of the present invention, in the frame plate, a plurality
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nol ding material layers.. Fig. 7 is a cross-sectional

view illustrating, on an enlagggd scale, a part of

the nold for nolding elastic 1 ni sotropically

conductive filns. Fi.g.” 8 is a cross-sectional view
illustrating a state that a franme plate has been

arranged -t hrough spacers between a top force and a

bas # ofh & O €LsbPréPecaADl ¢ bRt e FEYImbBartinfifly foies are
is a cross-sectional viewillustrating a state t%at

mof shinngd ned ef ¢ eboth @yeg By of o t hee | &t @pdedds orayhane, begnwhich
formed between the top force and the bottomforce in

t et eamtatedigo HO isspectosshsecthomal aviemged, in all or
illustrating,. on an 20 enlarged scale, the nolding

mateert ab f | @yeristoyweted Fegre®its Hogrmdd ¢ 8he wafer, which
cross-sectional viewillustrating a state that a

neEignethie dbhidalt hali mprest iemgtdndli sheidlesonc has

been applied to the nolding material |ayer shown in
Fiegispriapicahl e kewsdial See di tbetivmihoreod . 12544y, of the
12 is a cross-sectional viewillustrating the

C GRSt RT ol L xarr @8t ary Warera s pagpekng dples, so that it
apparatus wusing the anisotropically conductive

caindé st & &t dHP T e rhe P sehthanfdeht i Higy.

3is a cnoss-sectiong%ivLew illustrating the

13
cBRSIAIBI 6% 1S MAlsEIP D df- e exehpthd yiphoberan be
T S i e R e e Fi orbacion e

c%ﬂ%t%u%%&on of anot her exenplary wafer inspection
apparaﬁus dsing the ani sotropically conductive

ponnectg&nc%p%%rdkg% %%tﬁ%%.%&e§gﬁgl&%ﬂﬁQ&j%p' @J% ﬁg%al to
Is a plan view IusF}atlng, on an eﬁ1arge3‘uf6:scale,
a@hgl@%EECPQE%§QEEQPHEQMH%(EUHHHEEfG%fﬂéfgﬂdléH1contained in
the conductive parts for connection in the elastic
anisotropically conductive film is at least 15 % by mass,
and the thickness t of the éoating layer formed of the
.high—cénduétive metal is at least 50 nm, the core particles.
in the conductive particles are prevented from being
exposed to the surface eﬁen when the anisotropically
conductive connector is used repeatedly over many'times.
As a result, the necessary condﬁctivity is surely retained.
Even when the material making up the core particles
in the conductive particles migrates intoc the highF
conductive metal when the anisotropicaliy conductive
connector is used repeatedly -under a high-temperature

environment, it is prevented to markedly deteriorate the

conductivity of the conductive particles because the high-
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ani sotropically conductive connector according to

anot her enbodi nent of the pr e%%nt invention. Fig. 16

is a plan viewillustrating, orf-an enlarged scale, an

el astic anisotropically conductive filmin an 15

ani sotropically conductive connector according to a
further enbodi nent of the present invention. Fig. 17

i scandwoptivewnotan safets fof 4 esighisetopdrt Exanph esne
.Fig. 18 illustrates a position of a region of 20
elmctfacdes ¢O tiee | ospdctedve npantictegrated circuit

formed on the wafer for test shown in Fig. 17. Fig.

19 il | usthratesredhemidotr adesaddi thieon ngpectiddniin 436 cone
integrated circuit fornmed on the wafer for test shown

i ruBger 1 AWMh@be Kgp2dsdiom 40P W evie afost fIre pl1E8EC and
produced in Exanple. Fig. 21 illustrates, .on an

e dwcanseten hdrardtey thel § raned (l dte wiwslvas nthe
Fig. 20. Fig. 22 illustrates a nolding surface of a

m&d S tprd AReANS i & e Tote drpeningr géd sdalstidh g.

23 is a cross-sectional viewillustrating-a 5 state =

t REE-S2 T Pl 1ot €T Yesie drirldifge ARSI iE #51 dnihgbited
a_process for producing a conventional anisotropically
5 GETIE e FESTHRSERGT S @ oo RO O g THet Gtal

| ayer as _been forned. [Description of _Characters] 10
1CBRBEE oMb e RS U0 prodid y CBogddt peRductive

v i3 b | 2 late, 4 Vfer nounti
N R o B g |

iEEQQBE%Qngf%%eF%%gqnpb%t%ﬁblégéﬁh%%ﬁﬁgp%%%kh%les in the

conducti ve m arrangi ng
conductive part for connection from being disordered. As

result, the necessary conductivity is more surely retained.

That having a durometer A hardness of 25 to 40 is

used as the elastic polymeric substance forming the elastic

anisotropically conductive films, whereby it is inhibited
to cause permanent sef on the conductive parts for
connection even when the anisotropically conductive
connector is used repeétedly in a test under a high-
femperature environment, thereby inhibiting the chain of
the conductive particles in the conductive.part for
connection from being disordered. As a result, the
necessary conductivity is surely retained over a long
period of time.

Since the elastic anisotropically conductive film
arranged in each of the anisotropically conductive fiimw

arranging holes in the frame platé may be small in area,

a
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15 15 Air circulating holes, 16 Positioning holes, 20

El asti c ani sotr opi cal | y conduct ive films, 20A Mol d| ng

material |ayers, 21 Functional 2p‘%lrts 22 Conducti ve

parts for connection, 23 Insulating part, 24 Projected

parts, 20 25 Parts to be supported, 26 Conductive '

parts for non-connection, 27 Projected parts, 30

Oﬂ@lin@p@i@uéprelmpﬁﬁta@nsot_sépiaép@yt EORductive films are

el ectrodes, 25 41 Insul ating sheet, 40 Sheet-like

cannectas , bl 2r Ehmed 1 ode Siddh_Cﬁltb’rE,S,sﬂfcé:Hﬂfﬁ -SIH Sace

el ectrode parts, 44 Back-surface el ectrode parts, 45

Shorits oot rageli da iy tSond@Beblv Ehanber smdl] Biacupdés ohs little in

pi pe, 55 0-rings, 60 Mdld, 61 Top force, 62 Base

pltatee a6 Ikere anegnet iy sfibshancel | ayeassi®d in a plane

Non- magneti ¢ substance | ayers, 64a Recessed parts, 5

658liBmcatomd aritebh&5 6 Bastel pl @t Bsob7opeca bhpgnetdgctive film

substance | ayers, 68 Non-nagnetic substance |ayers,

68y cRec@sged tpare syulaioe; t 89t Spelversal 7y Cettes 72, Stlge

wall material, 73 Lid material, 73H Through-hole, 10

7 & higEgaét expR it e hrare 1 as T Bebeetrones shareenductive

nmeter, 80 Top force, 81 Ferrommgnetic substance

| dypdfs in §@Q\@&%r¢é{ne@%%tﬂaﬁowq%%r%es1@@md g the
rce gﬁFerrorm neti c substance | ayers 15 87

ﬁaﬁ’ﬁgﬁ’ i€ bt &gﬁe‘fesrlar ét?‘ijr%ea piogt ¢oafficient of

'ggﬁgkg?eg%%rM%fjé%%ggg{ggzgs t at for J¥§£¥& é%e frame

plate.  Accordingly, a good electrically connected state
can be stably retained even when the WLBI test is performed

cn a large—area wafer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating an exemplary
anisotropically conductive connector according to the
piesent invention.

Fig. 2 is a plan view illustrating, on an enlarged
scale, a part of the anisotropically conductive connector
shown in Fig..l.. |

Fig. 3 is a plan view illustrating, on an enlarged

scale, an elastic anisotropically conductive film in the

. anisotropically conductive connector shown in Fig. 1.

Fig. 4 is a cross—sectional view illustrating, on an
enlarged scale, the elastic anisotropically conductive film

in the anisotropically conductive connector shown in Fig. 1.



10

15

20

25

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 20 The

enbodi nents of the present invention will hereinafter
be described in details. [Aniéﬁiropically conducti ve
connector] Fig. 1 is a plan view illustrating an

exenpl ary anisotropically conductive connector
according to the 25 present invention, Fig. 2 is a

plan Vi ew | | §1S15 a4 i BBos ONs @0 Sh Ar 888, SER €51 Aa PBEY the
n

of the anisotropically conductive connector shown i

Fi @ondtrit€ios b5 @nPhoPavheds 280k | halgshAihH0an0818Rtric

enl arged scale, an elastic anisotropically conductive
fitenidrdhee apdsodropi cally conductive connector

shown in Fig. 1, and Fig. 4 is a cross-sectional view

Il tustratidg,6 ais an €@ &-geskisoat €], bidhei BlwasttLting a state
ani sotropically conductive filmin the _

antlsot raopichilyg comidect 4 Vehgornneet oipshowd t® Fimold. for

The ani sotropically conductive connector shown in Fig.

1 neldivay ebsdtin avhshictomirel betodomdbcimspetilon 06 form
each of, for exanple, a plurality of integrated

cimphfding matdpraedlairezs wafer in a state of the wafer

and has a frane plate 10 in which a plurality of

ani sot r dpiall Y ehdiras sreseqtidlanadr raRyl nig hsitezatimg, on an
(i ndi cated by broken lines) each extending through in

t KA ¥ Me s & RaetGortst RHe Famame lsine tic
been formed as illustrated in Fig. 2. The 15

afit S G SR Y Yo SIS 5 i3 3h S r angi ng hol es 11 in

this frame plate 10 are formed in accordance wth
electroggg”r.gﬁﬁh?;qﬁ?ﬁﬁﬂﬁﬂ? ° Bﬂé?V€3 trating a state

i nspected_have bheen .forned, in all t i_nt eqrated
B £ e IoTs e dier R D Ern SR Hbers

i tion. .Elastic anisotraopi.cal 20 conducti v :
flﬂ)l%%%%%l %a#ﬁg%og%fu%n?&\?iat %tﬁc%t éfot]%lecﬁr?egcgl-e vI\Illlogled shown in
digzecticon are arranged in the respective

ani sotropi cal ly conductive filmarranging holes 11 in
the Fig. 9 is a cross-sectiocnal view illustrating a state

that molding material layers of the intended form have been
formed'betweén tﬁe toprforce and the bottom force in the
mold. |
Fig. 10 is a cross—sectional view illustrating, on an
enlarged scale, the molding material layer shown_in Fig. 9.
Fig. 11 is a cross-—-secltional viéw illustrating a
state that a magnetic field having a strength distribﬁtion
“has been-applied to the molding material layer shown in
Fig. 10 in a thickness-wise direction thereof.
Fig. 12 is a cross-sectional view illustrating the
construction of an exemplary wafer inspection apparatus

using the anisotropically conductive connector according to
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frane plate 10 in a state they are each supported by
the peripheral edge about the anisotropically

conductive film 25 arrangi ng hdi% 11 in the frane

plate 10 and in a state independent of adjacent

ani sotropically conductive filnms 20. 1In the frame

plate 10 of this enbodi nent are fornmed air 30

citicell ptéHgnhoi eSedbibnr circulating air between the

ani sotropically conductive connector and a nenber

adj acentrid her®t s Whedr 8s Pr £SStH bZa NGy idANS] Dis@rating the
pressure reducing systemis used in a wafer

| nsprect 1wt appas At aspr hic tha Wi pdrd be gdesetdémethry probe
subsequently. In addition, positioning holes 16 for
posinthoniangceodithe wafeie mhesdnt sithentobjrect of

i nspection, and a circuit board for inspection are .
formed. Harh bf idhe etasiscsanm soialpiicat |3l loonductine the
films 20 is formed by an elastic polyneric substance

AP s uE 191 | tarr gl ¥ rempelary st er finmme oniain

part 21 conposed of a plurality of conductive parts

2 2RRSYE a6t et ish e pniesq e ep by tgrnductive connector
t hi ckness-wi se direction (direction perpendicular to

t REPEENT FFitdie Hrotethel FYGH Y an i nsul ati ng

part 23 _formed around .t he respective conductive 15 -
parts 25 %r corfedt FIRTafd StutdaMSF Hadddidat iO0fg 3h&&d arged

20 ducti Is 22 f ti . The f i I
P13y Ak e ¢ O S e o AR a1 18 Tn an
RSP AADR, GMELNE LRG0 ¥ hotner
Cgaggg&&n%%ti e he J LaH}Cetsie%ncalin Il gl are arranged in

accordance wth a pdattern corresponding to a pattern

of the ekectred 0 A t M I ntegrat
g S. lg g% %hpﬁ%n vq§ﬂﬁaﬁﬁbstgs%?§g, Bﬁgaﬁ gglarged

circuit forne e waf er, object o

| peRget i O, 2Rd t8lLGisCAldp 1 GANReEhadulbe it fi1m in an
el ectrodes to be inspected in the 25 inspection of the
M@ﬁ@éotropically'conductive connector according to a further
embodiment of the present invention.

Fig. 17 is a top view of a wafer for test.used in
Examples.

Fig. 18 illustrates'a position of a region of

electrodes to be inspected in an integrated circuit formed

- on the wafer for test shown in Fig. 17.

| Fig. 19 illustrates thée electrodes to be inspected in
:the integrated circuif formed on the wafer for test shown
in Fig. 17. |
Fig. 20 is a top view of a frame plate produced in
Example. |

Fig. 21 illustrates, on an enlarged scale, a part of
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At a peripheral edge of the functional part 21, a

part 25 to be supported, which Bas been fixed to and

31 supported by the periphery &dout the '

ani sotropically conductive filmarranging hole 11 in

the frame plate 10, is fornmed integrally and ‘

conti nuously wth the functional part 21. Mre

speed fircald ypldhe faswn 2bn toide supported in this 5

enbodi nent is shaped in a forked formand fixed and

support edg.n 22 cllossed tyrcord ac tnedl Sitiad e\ SIfaSe tdf ¢ asdid

the periphery about the anisotropically conductive

f plrodvarekangi Mxdngle Idn ian tdrel frgae ptate. 10. In the
conductive parts 22 for connection in the 10

functi ofidly.p&3 il sofcndss-elaastiicneadniwictw api loadtinating a
conductive film 20, conductive particles P exhibiting

megade $inadr @ dormrs neldi e lmshilgerderrsidnged veltdtiat @ mold in
oriented so as to-align in the thickness-w se

dPr PEPCeR sad oy [HugstucHtned & earivpnigiomal tdrel sstthpically

hand, the insulating 15 part 23 does not contain the
c6RBUEFIEHE SpHANTEESL P fndferesiveadc & delhdigehtmgterial layer
them In this enbodinent, the part 25 to be supported

i 2FnBe&Padr®Sshi sot ropi cal |y conductive film 20

C?Et ains_the cogr_d ctive particles P. In the enbodi nent
i FPESEFaP&d P prd &G F&™d 24 20 protruding from

ot hfr Psurfaces t han porti.on at, i.ch the. conductive
S

part s FPRO N EHBRTREt T odTaRd BEH ite S IKBIHOfV e fagnector,
i t f dat. th ti bot,h.si d f
the 1 eraTiist PH0 b Bhee nOF P AR a1
condugidve. filgm 2. 40 FheEEQ'c%EBS%wE ef, Lhe;d rsﬁg‘é ed,

T {6 the F tRaPSSH

pl at e varies accordi ng mat eri a

- butyd spprgiepably 25 to 600 m  nore preferably 40 to

400.m 32 [f"this'thickness is smaller than 25 m the
strenddt sotropically conductive film-arranging holes,

15 Air ciréulating-holes, 16 Positioning holes,
20 Elastic aniéotropically conductive films,.

20A Molding material.layers, 21 Functional parts,
22 Conductive parts for connection,

23 Insulating part, 24 Projected parts,

25 Parts to be supported,

26 Conductive.parts for non-connection,

27 Projected parts,

30 Circuit board for inspection,

31 Inspection electrodes,

41 Insulating sheet, 40 Sheet-like connector,

42 Electrode structures, 43 Front-surface electrode parts,

44 Back-surface electréde parts, 45 Short circuit parts,



10

15

20

25

requi red upon use of the resulting anisotropically
conductive connector is not achieved, and the

ani sotropi cal l'y conductive conféct or tends to be | ow
in the 5 durability. In addition, such stiffness as
the formof the franme plate is retained IS not

achi eved, and the handling property of the

ani s reqireed 4y FONEHCdiMe FOMIeed 055 heGomRss | ow. | f
the thickness exceeds 600 mon the other hand, the

el astd QM ST opisadd Aecormudd e fidws, 20 10 for ned
in the anisotropically conductive filmarranging

hol 33 Fehetwomndide gnaaitdnrd Nigkness, and it may be
difficult in some cases to achieve good conductivity

i n té¥e Nayowdugtd vie paldssca2 o drayeormneddaoReartdsed parts,
i nsul ating property between adj acent conductive parts
22 fedr Brgriwecticome 1% 6T sdfcomhaared size in a pl ane
direction of the anisotropically conductive

fil m/afreamginegrsdlies stibstandee Lafyearse pl ate 10 are
desi gned according to the size, pitch and pattern of
el e@%r dPEs MEEMISE 1ioh SPESted@ Gien lavwafor 6faRedes s parts,
obj ect of inspection. 20 No particular limtation is

i npé9éd &7Pa SpRCELSal 7flof3e-1flor Mfn§ ke "RladnmBapieate 110

so far_as it has such _stiffness _as the resulting

fra &Pgt@af@rﬂ§lhapéﬂtghﬁguggfgpégd and the form

theggo ta I &et gg For exanpl e, various

kin Hﬁterl E &G FCHE REC&lic materials, ceramic
zgt |aIs and resin naterlals may be used- \Wen the

fra

trlfore§lF5Pn§8 Eﬁ ®for exanple, a netalllc
Surgbl%ogf g ansgla% %g%neﬁgg gubs%rggg %n

ace he frane peciTic exa Feg of

FheF§Ehahlhs H@Eﬁal@nggancLO&ggegsthe frame plate 10

i ncftide metars such as iTon pper, nicke

chr ggi HHEtBﬁb%Ece”HQ@e%!&%m%ﬂ%%sSubétHch)ébQSE}lé%
indium lead, palladium titanfum tungsten,

- 87 Non-magnetic substance layers,
90 Frame plate, 21 Opening, 95 Molding material layer

F Conductive particles.

BEST MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present invention will
hereinafter be described in details.
[Anisotropically conductive connector]

Fig. 1 is a plan view illustrating an exemplary
anisotropically conductive connector according to the

present invention, Fig. 2 is a plan view illustrating,

an enlarged scale, a part of the anisotropically conductive

connector shown in Fig. 1, Fig. 3 is a plan view

on
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al um num gold, platinumand silver, and alloys or

all oy steels conposed of a conbination of at | east

two of these netals. Specific 2egkarrpl es of the resin

material formng the 10 franme plate 10 include liquid

crystal polyners and polyimde resins. The frane

plate 10 may preferably exhibit magnetism at |east at

t hel pesi pheral, pPoRtioneabougeihecadni sehropisaldy

conductive filmarrangi ng holes 11 thereof, 15 i.e., a

paiitiant sappedtingedheuet aséi €180 SOt £OPI £l d¥tropically

conductive film20 in that the conductive particles P

catondie-tciarks eftbriie deo £ os @vmeth Widi. easeandd #he. paris a

25 to be supported in the elastic anisotropically ‘

canducd s fidma R0ridy Bl processindj chn wah leiearged scale,

descri bed subsequently. 20 Specifically, this portion

nmebhepresfasrtaild yareaet ot alt by | orndweigived | Zakn am ofhat

least 0.1 W/nR. In particular, the whole frane plate

1@miwe praafieralbly dendwrined: byomneeigret $leows uostiEne 1.

in that the frame plate 10 is easy to be produced.

Speci f i &héx a3 ses- 1P tdvel i giratd we s tamee Fterpisigpwn in

25 such a frame plate 10 include iron, nickel, cobalt,

afligys 1 6 tHhede Urfheétt Ccordug sinamil et oy lorirgiqestion of

steels of these magnetic netals wth any other netal. .

32a\%ﬁeﬁftrhé°§ni%i§€l1¥g‘ﬁ cd IR Eohdddt ife ofEdtGd jcdreults
test, it is rabl e to use

d in the W f
TEPSFS OBadt HGTSF coert IXIHR W N indu Thaiiaiias & frame
[ f . t 3 0-.5/ K, . f ly -1 .

THI3URL TP Fn Bl G R AN 5 PR BTy ALY fomgactive

t@.8 x.10-6/K_as terial. for formn t he frane
p?é?g_f5gaggé‘a%f ihé%le%%aﬁpﬁ :eslnéflcsal}_’c C{nabyir:]na\ r@?ﬁea lilrltllt_*filsddeeaCh

| Eﬁ\é@fend@hg;g%ﬁrg)ﬁ% as, iﬁvﬁafthi%ﬂﬂ%vﬁas;-«ggeoxe&r%%gO%S of the

i nvar oys or alloy stee nmagnet 7
metahe: p3HeR R8ve been formed as illustrated in Fig. 2. The

anisotropically conductive film—arraﬁging holes 11 in this
frame plate ld are formed in accordance with electrode
regions, in which electrodes tc be inspected have béen
formed, in all the integrated circuits formed on the wafer
that is an object of inspection. Elastic anisotropically
conductive films 20 having conductivity in the thickness-—
wise direction are arranged in the respective
anisotfopically conductive film-arranging holes 11 in the
frame plate 10 in a state they are each supported by the
peripheral edge about the anisotropically conductive film-—
arranging hole 11 irn the frame plate 10 and in a state
independent cof adjacent anisotropically conductive films 20.

In the frame plate 10 of this embodiment are formed air
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10 superinvar, covar and 42 alloy. The overal

thickness (thickness of the conductive part 22 for
connection in. the illustrated éhbodlnent) of the

el astic anisotropically conductive film20 is

preferably 50 to 2,000 m nore preferably 70 to 1, OOO

gm 15 particul arIy preferably 80 to 500 gm Wen this

t e CKAEEStinhG BO1&N DF gLt BFcu P BA@S41€ between the

ani sotropically conductive film 20 having sufficient
staengd trdSi ¢ DV deshdv ¢ i v e efddidd yor @D 4 hhSmber adjacent
thickness is 2,000 pmor snmaller on the other hand,
Cottriiod oy entpad ts @27e4 Ol r CONNE Qlid O hﬁﬁ/mq)ﬁé)sneﬁ@smxycmg
conductive properties are provided with certainty.

They orem eict adsdiki Ohta ofa Bac hi g ected aagdr2dus s which will
preferably at least 10%in total of the thickness in

t e Jqewjmidiat pdrie@ieninir e prekeddliiyngt ploesdstic2(%g holes
Projected parts 24 having such a projected height are

f drineih T e iabiyo2ng heo cormductiere, pdrich 25 fidre object of

connection are sufficiently conpressed by snall

presRadtdioty fasrte Fgqhat hyood Teondustnagtion sare formed.

surely achieved. 35 The projected hei ght of the

proj ect &dFarE g &£1astdice capisy taenisstl oo dsitdve £ilms
ferably at nost 70% of the _shortest wi dth or

dlzirrétserfo&lm ?Ypraéi @cltaéiil:lﬁalﬂo%’@em[ﬁr (ﬁl%lﬁté’dlcp?arac%drzﬁs

ha Ilblg %Féid %Jt]%c; g hei ght cfare 5 forned, %\A&]arcéymposed of
t hat b d t
ELféﬁSr ;ée%efve% R g2 LR BRSUSERL of Tacn
K the il.l ustr.at t); of
Ao B0, R S Bl bt arg?%flgslabﬁ’dl”r%”% o

ZégfgragggﬁigEr%fer%g a%%IIQn1%an]39a aﬁ%ﬁﬂtand an

pre I'S not essentl al

tEﬁsE§5E1%§ erQe235%BQﬁkhegroﬂth%h%OE%%%éa¥ﬁvezﬂgﬁductlve

it may be fixed to only
parts 22 for connection and mutually insulating these

conductive parts 22 for connection. The functional part 21
is afranged so as to be located in the énisotropicallf
conductive film—arranging hoele 11 in the frame plate 10.
The conductive pafts 22 for connection in the functional
part 21 are arranged in accordance with a pattern
corresponding to a pattern of the electrodes to be
inspected in.the integrated circuit formed on the wafer,
which is the object of inspection, and electrically
connected to the electrodes to be inspected in the
inspection of the wafer.

At a peripheral edge of the functional part Zi, a

part 25 to be supported, which has been fixed to and
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“obt ai ne

one surface of the frame plate 10. 15 The elastic

pol yneric substance form ng the elastic

ani sotropi cally conductive filme 20 is preferably a

heat - resistant polyneric substance having a

crosslinked structure. Various materials may be used

as curable 'polyneric substance-form ng materials
usalbgo £ 8&3 by at e NGe 2ZOpSHERN B OEOSSh %@&Md@%éﬁy
substance. However, liquid silicone rubber is
pr@dmm@mvahﬁlimq&rﬂaﬁgim@mm ubbein naye berany Wfate 10, is
addition type and condensation type. However, the
adﬁmﬁmeml1Q¢Egrilryu&h@lé¢ﬂiﬁﬁﬂddﬁﬁ¥ﬂwﬂﬁh[ﬂﬁﬁfﬂﬂﬁﬁtlonal part
This addition type 25 liquid silicone rubber is that

cled bypra mseactifdradflya thienyplrgr @Gp twi bk anpSoriHed in this
bond and i ncludes a one-pack type (one-conponent

t ypd)odiompus eds ofhaged gy sin ox alfver kel i b atrdd. 3B adchydnd

group and Si-H bond and ‘a two-pack type (two-

canrarerited yige)a cohposiad ointeuites] |shedte dmmAnga grasp the
vinyl group and polysil oxane having an Si-H bond. In

t RETHRdsE ahaienth o mnianfintdrsiralylye dongiicd 1519 ifddee

rubber of the two- 5 pack type is preferably used. As

t RETRFHE MDA Y iiduitdsifiaesne adsodl- i s used

that having,a viscosity of preferably 100 to 1, 250

Pa-s, ror &y éIPé]rdé’tﬂt;} Psé’aF&'S8 6 Baks CopaPFitd@Pary the

referabl 250 t 00. Pas a If .this viscqsity
RSP a0 200 e e praG &ﬁl&ﬁtappﬁﬁ@ﬁ
d t t I ddltlon t u
ea;;xfdzwgc&carpaﬁt 1PS, Kot eing
e%isgp r%bd%§¥iﬁ%kp%. a%&'% ghégkroglcalg¥ate
con uctive ch mn €scri

SHQE%Q @t@% as % Q, Oq %E%r% %cﬁhég"hﬁée 1Q8Etlon és
éﬁ|t|

In 15 a e conductive particles are
net 1 AEi-eRtked 39 Mg ta, a bﬂnth@ ctbjaﬁei“ hﬁ&k@e%w Bfsulating

direction of the nol'ding material [ayer when
pphakl ek AB@gREhbLE TbahdinS +tarPkbeduteive. partlcles P at all
or scarcelj contain them. In_this embodiment, the part 25
to be supported in the elastic anisotfbpically conductive
film 20 contains the Conductive particles P.

In the embodiment illustrated, projected parts 24
protruding from other surfaces than porticns, at which the

conductive parts 22 for connection and peripheries thereof

are located, are formed at those portions on both sides of

" the functional part 21 in the elastic anisotropically

conductive film 20.
The thickness of the frame plate 10 varies according
to the material thereof, but is preferably 25 to 600 Um,

more preferably 40 to 400 Hm.
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‘the nolding material |ayer, so that it may be

difficult in some cases to form chains of the
conductive particles in an 20 n state. If this
viscosity exceeds 1,250 Pas on the other hand, the
viscosity of the resulting nolding material becones

too high, so that it may be difficult in sone cases

addition, the conductive particles are not

s ufdqwiierd lyp@S wHy edf evien nhen] 8inarahl ebc reghedi oy

field is applied to the nolding material |ayer.

Thenretfarte ve tcomyedieodi £4 i it tadcini eveip ©@seshé 0

orient the conductive particles so as to 37 align in

t Ben itshvi todasisss M s ecalidect 1on. cdiheeviscosétgs ofo Suehlow in the

to formiherymd dimo-pRtesi 8t LAayeled netde $®1 gy, l¥he strength

~addirtion type liquid silicone rubber can be neasured

bylurednisl igfy a Broekididlignt,y e clyissddifeteers. a5 When ol of the
el astic anisotropically conductive filnms 20 are

f dopEe B e < dredr Prodird {herel medhiivedf esredihe fesndling
“cured silicone rubber") of the liquid silicone

r GERECTHhe T dilredrsidq el salbie rePrdierian e gtor
conpression set of at nost 10% nore preferably at

nb&roges, lomi .| | Ifpiae1thjeknesabrycaedrosO06tnapn the other

L8 e DR 2 S B e 20

e R e e R DS BR hpranong
5063, PaRgons nunder . Dl OB St .
pasiisen,iint Sl et OL RIS 1o tne

rgéﬁﬁﬁpkﬁgenﬁg§§%a@& fay“yﬁﬂﬂé@%ﬂ%%L@mfhﬁ?&p%gﬁ%b property .

I=4
I nvention, the conpression set o 20

shétreas kHhheengaRRRBASY @ B 3oMeihoddhhection.
accordance with JI'S K 6249.

The form and size in & plane direction of the

anisotropically conductive film-arranging holes 11 in the

frame plate 10 are designed according to the size, pitch

- and pattern of electrodes to be inspected in a wafer that

is an object of inspecfion.

No particular limitation is imposed on a material for
fo:ming the frame plate 10 so far as it has such stiffness
as the resulting frame plate 10 is hard to be deformed, and
the form thereof is stably retained. For example, wvarious
kinds of materiais such as metallic materials, ceramic
materials and resin materials may be used. When the frame
plate 10 is formed by, for example, a metallic material, an

insulating film may be formed on the surface of the frame



The cured silicone rubber formng the elastic

ani sotropi cally conductive filg% 20 preferably has a
duroneter A hardness of 10 to , hore preferably 15

‘to 60, 25 particularly preferably 20 to 60 at 230C. |f

the duroneter A hardness is |lower than 10, the
insulating part 23 nutually insulating the conductive
papist221Hor connection 38 is easily over-distorted

when pressurized, and it may be difficult in sone

cases t ospetiafic tdreameres saf ychasubed i NYc niopetdy for

bet ween the conductive parts 22 for connection. |If

t hecduropetlee Arduee dnbsse ekt eemks] e ane tdes oshet danthon,
5 pressurizing force of a considerably heavy load is

r eeppped, Hbekegl vivigrgnbper chlsibrt imgtesile, manganese,
conductive parts 22 for connection, so that, for
exegederupaf Brdivmi chead, aralbbiiot, ofitashect i omgsten,
tends to cause great deformation or breakage. 10
Fuirternun § ghid, Hald wignan cerdnetbrey hardinekkoys or alloy
outsi de the above range is used as the cured silicone

r GRS S tIRIMRSRAIQT Ve gl grprokghihekta vh T E othese
cause permanent set when the resulting anisotropically

C 9-ve connector is used repeatedly over nany

times, 15 wher.eby chai.ns of_ the conductive particles

in the ]sc?r?o‘?c?t‘% VERI S 2% fhe Fnvddt MG r@l forming the
di,sor der ed. .result, .t .is difficult to retain
AR & RS R s v R e
c%%q§g55¥ﬁ§9g£ﬂ§ﬁgor is used 20 in a test under a

htg .

h="t'enperature environment, for exanple, a WBI
Pty LIS et MRE LY B e
IES, Rt el poaiingen goado AL RC UL
abay @ o3RG dad 14S eYnAh dthe L uhiath-Sild-coNe s ¥R 1th&hereot,
i.e., a portion supporting the elastic anisotropically
conductive f£ilm 20 in that the conductive particles P can
be caused to be'confained with ease in the part 25 to be
supported in the elastic anisotfopically conductive film 20
by a process which will be described subseguently.
Specifically, this portion may preferably have a saturation
magnetization of at least 0.1 Wb/m®. 1In particular, the
whole frame plate 10 may preferaﬁly be formed by a magnefic
substance in that the frame plate 10 is easy to be produced.
Specific examples of the magnetic substance forming

such.a frame plate 10 include iron, nickel, ccbalt, alloys

of these magnetic metals, and alloys or alloy steels of

these magnetic metals with any other metal.
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conductive parts 22 for connection tend to cause

per manent set when the resultiqg ani sotropically
conductive. connector 39. is u repeatedly in a test
under a high-tenperature environnent, whereby chains
of the conductive particles in the conductive part 22
for connection are disordered. As a result, it is

~difficulwné® fi8dahiitberbBcessayYcon@RRdies i ¥bdectdr is used

the present invention, the duroneter A hardness of

t hen ctiedysil i cone, r ubbes gaBrbeaprasts edsdHya andBd P having

in accordance with JIS K 6249. Further, the cured

sid | conef 1 cbdet 6orlfocarnghéheal 18xph@side of at most 3 x

ani sotropically conductive filnms 20 preferably has

t i 4K emgrh pkedbrbbagt -8 kKNAGOT mr & pr after db) ypatticularly

least 10 kNNm still nore preferably at |east 15 _

kWmgfemmrly cllarl§ *preof ér ably K lagast 2@ deilarh dor forming

23C. If the tear strength is lower than 8 kNm the '

r g tirgrel msatte 1&. ani sotropical ly conductive filns

20 tend to deteriorate durability when they are :

di st or t EP9H T exmmpkes el pregters navahitdlodnaligle invar

tear strength of the cured silicone rubber can be :
ded BIF FetHEET n EREE6t fahteo ¥ tHah K B24yar, and

20 As the addition type liquid siljicone rubber having

s @A B0 e ALY FEDE RedRtHari&iedd asushy @

“silicone rubber "KE2000" serjes or "KE1950" series
|4256o?

f PORS ST ST CHef Al 119%4d. In the present
| Dvent e BB (SUTOR.At Aol 28 T B Uatdhcusve
BAEE And e AR A o [T B REC R BT o
48 RUB G0t KWL SRR KD P U AR 1l oY a1 de
preferably 50 to 2,000 Mm, more preferably 70 té 1,000 pm, -
particularly preferably 80 to 500 MPm. When this thickness
'is 50 Mm or greater, an elastic anisotropically conductive
film 20 having sufficlent Strength is provided with
certainty. When this thickness is 2,000 Mm or smaller on
the other hand, conductive parts 22 for connection having
necessary conductive propérties are provided with certainty.
The projected height of each projected part 24 is
preferably at least 10% in total of the thickness in the
projected part 24} more preferabkly at least 20%. Projected
parts 24 having such a projected height are formed, whereby
the conductive parts 22 for connection are sufficiently

compressed by small pressurizing force, so that geood

conductivity is surely achieved.
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salts thereof, platinumunsaturated group-containing
si | oxane conpl exes, vinylsion%pe-platinun1conp|exes,
pIatTnun}l,S-divinyItetranethyI&ﬁsionane conpl exes, - 5
conpl exes of triorganophosphine or phosphite and

plati num acetyl acetate platinumchel ates, and

‘cyclic diene-platinum conplexes. The anount of the

curing craialphsdy disest itse Syt abf YenSapesieckdd yiew 91 is
the kind of the curing catalyst and 10 other curing . :
t nead ferdblopndi tians. 1HpnWevitsre i hré Sc SNy adt Ymds£073% of the
parts by weight per 100 parts by weight of the

addidrtars it woeddh gut dlisirhécanesf uttberprdeoreerpior 24.

i nprove the thixotropic property of the addition type

| iIFquijecsidd qenety ubbérgviady usich e igostiéd, heilpht are -

i nprove the dispersion stability of the conductive
pdrattingides wdve vy itde basecired ardmals lend npthilgihckled when
strength, a general inorganic filler such as silica

pdlgeT arsoldrsisdalrizsid i . Hwrodgele sitdaeridredil epndiactivity
may be contained in the addition type liquid silicone

r b &N TR YnSsde®verD No particular limtation is

i mposed on the anount of . such an inorganic filler

used. HOW&véPicknegs Jddigknesso®t Icarye farkhientt gk atbt

pref%nred hecauyse .t he arientation of the conductive
pRPEICEPES 2Tpy P& A Y I CAAG fe ©f the part 25 to

ngficiently achi eved. 25 As the conductive particles
EoRPRPREF S h 15hET SEEHAREM ve T0arty 3811 S0 Comtedqaply 10

d ts 25.to.b qQrt [ h of th
cPRstrd i sBeronroarty Yo SHAaEEAReYA L o oms C20, rmy
prefera?ky'geng%egsgghkhghe oo%%§hn?geb%ar%o%%i EQ?
surfaces of core particles %herelna er-also reterred

Em gygﬁo}@aan%i %ggorf%r&%at if%:r?rﬁ;)a?ﬁlxqitbimtaign%e rRgned it%'nonly.

a hi gh-conductive netal. e magnhétic core

P8ALI sle8atar oebkakNiFcRAnN@1ate 10.

The elastic polymeric substance forming the elastic
anisotropically conductive films 20 is preferably a heat-
résistant polymeric substance having a crosslinked
structure. Varlous materials may be used as curable
polymeric substance¥forming materials usable for obtaining
éuch a crosslinked polymeric substance.. However, liquid
silicone rubber is preferred.

The liquid silicone rubber may be any of addition
type and condensation type. However, the addition‘type
liquid silicone rubber 1s preferred. This addition type
liquid silicone rubber is that cured by a reaction of a
vinyl group with an Si-H bond and includes a one-pack type

(one—component type) composed of polysiloxane having both
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conduct i ve particles P preferably have a nunber
average particle dianmeter of to 40 gm The nunber
average particle dianmeter of t magnetic . core

- particles neans a val ue neasured by a | aser 10

diffraction scattering nmethod. Wien the nunber average
particle dianeter is 3 gmor greater, conductive parts

227 119F1 COPHESta M, S W Chordd ey tvb-hes defofsed(unsder
pressure, lowin resistance value and high in :

c aruesdnant refpabi ddriyo sadh e westd Y1 abirad nedrinkd eyl

t he nunber average particle dianmeter is 40 gm or

snptdugy o tel ot Herxdvendrafime corsluat ibendar ta 2Re present
for connection can be easily forned, and the

r esutgranion c grtilictiore tpgre sl 2 ifdrs iddnmect inbdend t dhe two-—
have stable conductivity. 20 Further, the magnetic
caraclpartie|les greferadbly dwad a BET specific surface

area of 10 to 500 nkg, nore preferably 20 to 500 M

I kg, pabti EhPapfijipienetabbylbquid s4obcppre/ kgbbghenis used
the BET specific surface area is 10 M /kg or 25

gridgfe MaVHng ioh § IcHP P ¥ e By edeidddved 06n teudh 250 Pa-s,
magnetic core particles in a required ampunt because

t He Tfagi&ieratder d 30artd Q%s PRave &asiiiridipgnyl prrifgaably
area capabl e of 42 beigg-platedn Accordingly, .

condudd vé Op&eriscids 2P hi ght§ ith o ithid9sA Y eaniPeer than

0 i ned, and st.ahl.e_and high, conductivity is . ,
IR DB ol ee Ba Rsath. O farbs” BePIgEH PRy PegaGiePvdn Such
part.i. cl. R.i uffi.ci ent.l.y w de, en.the BET, 5 )
PRSI ER B dtied Bl nate o P kB ar Sharrer oR PREUT in @
0 : , e re p [ not. cone
B R e
SEEBSS S vaPRliifd, 208N abﬁbkglﬁngehaagceeﬂgac%gggg&uently,

is retained. Further, the nagnetic core partic
péSf%h§Q|ﬁoB@V§torage stability is not obtained. In
addition, the conductive particles are not oriented 50 as
ﬁo align in the thickness—wise direction of the molding
matefial layer when a paréllei‘magnétic field is applied to
the molding material layer, so that it may bé difficult in
some cases to form chains of the conductive partidles in an
even state. If this viscosity exceeds 1,250 Pa-s on the

other hand, the viscosity of the resulting molding material

- becomes too high, so that it may be difficult in some cases

to form the molding material layer in the mold. In
addition, the conductive particles are not sufficienfly
moved even when a parallel magnetic field is applied to the
molding material layer. Therefore, it may be difficult in

some cases to orient the conductive particles soc as to
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10 a coefficient of variation of particle dianeter of

at nost 50% nore preferably at nost 40% still nore
preferably at nost 30% parti@JIarIy preferably at

nost 20% In the present invention, the coefficient of
variation of particle dianmeter is a value determ ned

in 15 accordance with the expression: (a/Dn) x 100,
whereih & isha shandasss deviatioreval s of the

particle dianeter, and Dn is a nunber average -
particl endi anecekiel bife spaht hekesionwepet N€quid silicone
coefficient of variation of particle dianeter is 50%
orrubmaet ,caortsh alid Ak ped tisy 224108 20 £ ot fidl.d Whipeh

are narrow in scatter of conductivity, can be forned
bedausendteer uniformty of particle diameter is high.

As a material for formng the nagnetic core particles,

may be Wked thenglabtkel andebalkbpiaafdyecballuobtaenédlms 20
by 25 coating such a netal with copper or a resin, or

t hed iflcemedrins e aviary rrashtal athieore ivegnstd zaticomredf to as
at least 0.1 W/ n2 may be preferably used. The

sacured o lnmpret invdieon’ )43 | héreedfidwl drsvid imcsfeeraiber, the
at least 0.3 W/ nR, particularly preferably at |east

- 0CBTRR) FElismed fubheramsiade e lhdia s eompraspdiogdeet of

iron, nickel, cobalt and alloys thereof. Wen this
satulfgafitont rag ML, Rhede ied st ate dOS5%0 8F 5O ANPCTENe

! grt a .
conductive particles P can be easily nmoved in the .
noF 8F g 2haefitaMosdy &s aftorl Hofmi n tHee fugriession set
ani sotropical l y,conductive filnms 20 _hy rocess, .

WhT RO 10 e e EPTERT s éa 1 Sire by etidon tend to
cgggggtiv rticles can.,be surely noved t .
R b R e oo vBsRadet Ve e sF setrerirsd Y
| DofBgkespecthve Jmlding , St erial, Jayer L0 LOLM 4 ;

Q c ) vt
cﬁalns o? the conducti ve Egrtlcﬁgsa§?%¥ﬁg gbnduc%gbelmes or
paELiiclegcRrused {Qhe2bhalifdtheerature environment,
whereby chains of the conductive particles P in the
conductive part 22 for connection are disordered. As a
result, it is difficult to retain the necessary
conductivity.

In the present invention, the compression set of the
cured silicone rubber can be measured by a method in
-accordance with JIS K 6249.

The cured silicone rubber forming the elastic
anisotropically conductive films‘ZO preferably has a
durometer A hardness of 10 to 60, more preferably 15 to 60,
particularly preferably 20 to 60 at 23°C. If the durometer

A hardness is lower than 10, the insulating part 23

mutually insulating the conductive parts 22 for connection
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conductive parts 22 for connection are those obtai ned
by 15 coating surfaces of the nmagnetic core particles
wi th a high-conductive netal. e term

"hi gh-conductive netal" as used herein neans a netal
havi ng an el ectric conductivity of at least 5 x 106
Q1M1 at 0OC . 20 As such a high-conductive netal, may

bej disess g0) dave 814 VEE o r £ @0k NG @f@éé@ﬂme@hré)ﬁrﬂium%ay be
the like. Anbng these, gold is preferably used in

t hatrfich Bt chend&ad | ¥as s abd erangi hashe M@ SALFtIhCulating
conductivity. In the conductive particles P, a

prfasd ton Hdihwssn of he 250 @h: CoNGLET t & € Met &t / ddsse ©f ion .
core particles) x 1001 of the high-conductive netal

t i htheoherpartd el eshdsdiadsd eastedds % byorraSiss other hand,
preferably 25 to 35 % by nmass. 44 If the proportion of

t e gheicoinduciovee nef ad  aond Ddweralt harh dbr $6 byadrass, required

the conductivity of such conductive particles Pis

mefrcke @iy idet arricgreat et sibvert ide to eshie tdamgluctive parts 22 for
ani sotropically conductive connector is used 5 _
r ep@destiyprunder Wi ghifaemrammia e @ndfgnnmetiticiAsia an
result, the necessary conductivity cannot be retained.
| RPERE te Srfd detsnRs tigit i el ta mush garess defsfrmafeion or
coating layer forned of the high-conductive netal,

FERKPFS cal cul ated out in accordance with the
foll owi n quatlo s at |l east 50 nm

preferé% Rob thZB%ﬁﬁ1%a%ﬁﬁﬁt?oﬂufﬁTeFen p1raraness

wh k
{ RETE38E T R 6eﬁ19§§r S o el e £ 1, 2 one
S oB fi f / k
”EthEr wils a BET speci fic. surf a%%r ﬁée I%%ﬁ?

core particles, P s a speC|f|c grébl

Eahg% |%ﬁa%%%%9%%|v %h? %2% gﬁkgg?g%@gg%ﬁéplqally

(wel ght "o i gh-con ctlve
tg@ndﬁ@@@%%tb$ﬁnQ@Eb'Cﬁ%shsed repeatedly over many times,

whereby chains of the conductive particles in the
conductive part 22 for connection are disordered. As a
result, it ié difficult to retain the necessary
cenductivity.

When the anisotropically conductive connector is used
in a test under a high—-temperature environment, for example,
a WLBI test, the cured silicone rubber for forming the
elastic anisotropically conductive films 20 ﬁreferably has
a durometer A hardness of 25 to 40 at 23°C.

If that having a durométer A hardness outside. the

above range is used as the cured silicone rubber, the

conductive parts 22 for connection tend to cause permanent

set when the resulting anisotropically conductive connector



10

15

20

25

The above-descri bed equation is derived in the

foll ow ng manner. 20 (i).Suppoé%ng that the wei ght of

the magnetic core particles i (kg) , the surface

area S (n2) of the magnetic core particles is

determ ned by: S = SwMp Equation (2) (ii) Supposing

that the weight of the coating layer 25 forned of the

hi gh-usenduepbyecatyaini s Arékohndtheava n?’@terﬁﬂér@ture

the coating layer is determned by: V = p Equation

( Jndbrdnmént Asshatagy t blatihbeocEhteknessdeétihe particles in
coating layer is uniformover all the surfaces of the
conttkictov@ucpave i ghes, 22 foV/ SonVbehitheasguat s@nsef@). As a
and (3) are substituted into this equation, the

t mekness 1t ofsthefbicobt i by tayeini shdeteresnedy by: t

= (mp) / (SWp) = nm (SwpM) Equation (4) (iv).Since

N dancuglatviotwf the mass of the coating layer to the

total nmass of the conductive particles, the value of

N is defer#hredriepentoiNvensionh +he) deqearciten PShagdpess of
A nunerator and a denom nator in the right side of

t ﬁ@%m@%rﬁ%@cw% Hikbeledcdy W nergixad N a method in
(mMM)/(1 + m M). Nbltléégé bot h S|des by (1 + mM),

afEF aﬁf%d&tfi&ll% I‘N( mlvp) mM, and inits

turn, h% %ﬁ { o %E EncN ni gs shif%ed F? N

the right “SFde, Re=CHFRY @LRcp (nfﬁﬁ) pyming the
m)f(llfs%/ %@11@% dpgic@ th SI d > hyv%blq’%@'%%@%ﬁe%ﬁﬁyly has
te%@es ﬁgﬁa%ﬁ:é: 5% least 8 kN/m, more preferably at least
10 kN/m, still more preferably at least 15 kN/m,
particularly preferably.at least 20 kN/m at 23C. If the
tear strength is lower than 8 kN/m, the resulting elastic
anisotropically conductive films 20 tend to deteriorate
durability when they are distorted in excess.

In the present invention, the tear strength of the
cured silicone rubber can be measured by a method in
accordance with JIS K 6249,

As the addifion type ligquid silicone rubber having
such properties, may be used that marketed as ligquid
silicone rubber “KE2000” series or “KE1950” series from
Shin—Etsu'Chemigal Co., Ltd.

. In the present invention, a proper curing catalyst
may be used for curing the addition type liquid silicone

rubber. As such a curing catalyst, may be used a platinum-

containing catalyst. Specific examples thereof include
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particles is determned by: M =nm [N (1 - N ] =
m1 - N) INEquation (6) (vi) The equation (6)
substituted into the 25 equatiomn (4) to derive t =
[Swp (1 - ND/N =[1/(Swp)] x [N(1 - N]. Wen

this thickness t of the coating layer is at 46 | east

50 nm the conductivity of such conductive particles

P psb Dt 1 ek kewth Yok oxey ets becansest peabi gh-cenduet k¥eand

nmetal exists in a high proportion on the surfaces of

t heea Tiondulcé toef papl & €1 esmPueyetunkesdt heohiprconagnRi h§

5 substance form ng the magnetic core particles

m g latesné ntonpldrecd) ghicphalitdx yeerpt atifionntogpléeges,
coating layer in the case where the resulting

anm ot ropichl 3-yd tomiptt ¢ veameonynkdt ©f 1 dsans edomplexes,
repeatedly under a high-tenperature environnent.

THEUWP k4vee pras cri bezorpluespiving ¢ pleespnede 40d Theatinum,
BET specific surface area of the conductive particles

P 3¢ irlefatai i 10l a0 e latewhernd hiscBET diene-platinum
specific surface. area is 10 n2/kg or .greater, the
sHFERIEXG%a of the coating |ayer becomes

sufficiently great, so that the coating |ayer great in

the 15 ?B?—agma)é%h? oFNPhEVRT-BH- EBRALEEIFVESREL aF edAtably

 CORAGELY (F Can b oiia BT 4 thAIHEHRY Sy o en

duct t d b t t
aegﬁeéﬁ%ﬁ%—*%nk%'t% e S iRhs T RRERSeR TRl 38
t;hi T f f
e 9y 4 I%r %Enpfaﬁic‘”ot' A Sah‘l;qnﬁﬂ°esﬁiﬁia®doﬁdau8a Phy weiont
pe&t Lt‘ﬁl e%d@ﬁ U Jitd lseil ey do not

break when p yS|c Stress 1s app |ed ereto, and

nunber - aver ape: pﬂé?%ﬁﬁgﬂ?Z%%‘%‘;‘%’@tﬁ%%%”% Buservgt the
pantiielies Rybe prefawakliv iddhe @%H@er@o%%qust the v1scoéity,
improve thezdispersion stability of the conductive
particles or provide a base material having high.stréngth,
a general inorganic filler such as silica powder, colloidal
silica, aerogel silica or alumina may be contained in the
addition type liquid silicone rubber as needed.

No particular limitation is imposed on the amount of

such an inorganic filler used. However, the use in a too

large amount is not preferred because the orientation of

the conductive particles P by a magnetic field cannot be
sufficiently achieved.

As the conductive particles P contained in the
conductive parts 22 for connection and the parts 25 to be

supported in each of the elastic anisotropically conductive
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preferably 6 to 25 m Wen such conductive particles P
are used, the 47 resulting elastic anisotropically
conductive filnms 20 becone ea§§ to be deformed under
pressure. In addition, sufficient electrica
connection is achieved between the conductive.
particles P in the conductive parts 22 for 5

COHTeRd | 20, inth her&f asdn 6, afd S ORILAll ) CONGUGtieg by

films 20. No particular l'initation is inposed on the

f argaifng titee canticddy e Pardi< les A c1HenwenRine et f €l so
preferably in the formof a sphere or star, or a nmass

of resoordrys He farddredteis: aatrad med-diy: 1agdlorerdibing.ng
these particles in that these particles can be easily
dirsygeregeickni witife gpdlygierdondwsuthisteameesaif.or m ng

material. The conductive particles P preferably have

an el ethei vagesistanceevahuei®lenhich. obthinbeg the

descri bed 15 subsequently, of at nost 0.3 0, nore
prrefsiugiiliy catramisiticl<p P ereflegeinlivc heys st anodevalayerage

R The electric resistance value is a val ue determni ned
afeartisdepaiiamg tepast 8 donpdsilmi.on by kneading 0.6 g

of 20 the conductive particles and 0.8 g of liquid o
rubber , TR rAWgPRy FRPSaPasher bbrpdsiidtritvetdbeing magnetic
pai r of eLeitrodes arran%%d S0 as to oppose_to each

ofREF RATHLELSE B5P8TcE SP 1Y RRPERG%e8¥h2ha?FRY a
di,aneter _of 1 applying . a magnetic field of- 0.3 T
bgﬁ%ggﬁcFﬁgnpgggkgﬁrgﬁgy?g%EPgCtrodes, and | eaving the

‘electrgﬂgs Hngtan inthis state until_the electric
-8

resi st U B e el THE D FHFT 10 (HAG e rotes Fm or
?gg%gﬁgﬁiééggﬁag gvﬁgﬁgkﬁkca5'¥brtESnSES%EE£? which are easy
to be deformed under pressure, low in resistancé value and
high in connection reliability can be easily obtained.
When the number average partiéle diameter isl40 Ppm or
smaller on the other hand, fine conductive parts 22 for
connection can be éasily formed,.and the resultant
conductive parts 22 for comnnection tend to have stable
cohductivity.

Further, the magnetic core particles preferably have
a BET specific surface area of 10 to 500 m?/kg, more
preferably 20 to 500 m?/kg, particﬁlarly preferably 50 to
400 m*/kg.

When the BET specific surface area is 10 m?’/kg or
greater; plating can be surely conducted on such magnetic

core particles in a reguired amouni because the magnetic

core particles have a sufficiently wide area capable of
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measured in the following manner. Fig, 5 illustrates
an apparatus for measuring an - electric resistance

val ue R Reference numeral 71 %4 ndicates a ceranic
cell in which a sanple chanber Sis fornmed, and the
cell is constructed by a cylindrical side wal

material 72 and a pair of |id nenbers 73 each having a

t ough ﬁ@é@easHP@cdﬂﬁngﬂ@; eloorfRiQNONC & NYTRNAls HAhigh in

designates a pair of conductive magnets €ach havi ng an

1@@1@;4@;&%93@@ 15 dhiLinds, i dnd hecf1ordn epf{@trrluﬂi ng

fromthe surface thereof, and fitted to the

t iyuahcthiol ee v 3t i e heved i1k RS 2 T Each dedN&etvieen the
fixed to the lid nenber 73 in a state that the

eleegiduage \parpa ol dlass eens fdutRitbidiOly thiele. When the BET
through-hole 73H in the |lid nenber 73. Reference 15 :
nuspercal £ 176 dundioad esrean &l el int /kesiost anee 16et 8n the other
connected to each of the-pair of the magnets 74. The

samplde chartberagr®tofc tdreregldrtZlelies ido tre: freroonef recittle,

di sk having a dianeter dl of 3 mmand a thickness d2

ofs 00 Harmmthewd dcherdthiereakdivdrest arhyofldedie stresuwgh-shelpplied,
73Hin the lid nmenber 73, i.e., 20 the dianmeter r of

t R@delséarledensarti ors csmdued vegivetl 74 stainegm  The

paste conposition described above is filled into the

sanpl e EHEAYHEL STHE MRENCEC PPreamdrar cdlescprederably have
resi stance val ue between the el ectrodes 75 of the

niighefs F251PAY §’frré7§§d1a§&°l5’y th@adltddta fipgsitsrandeat most

76 whi | | l.el t field
A e s EA %@%35 %@ Ef s[m ”ﬁﬁ'@%a BEpaepRbLy at
theﬁ%hggknessrﬁgse 4% dlrect e sa 2@ chanber
Pes e R 2 &3h§ﬁ@ e&g gk@lcF@? ﬁersed in

the pastg cgupy 'egs'ﬁze% heongabier ehlDeLURen L08R of

el ectrode nagne S y the

P@aekg@& Hag%egaet Ld sand QL ea%;* %,-91%@[% hgtéra-hga in

in t |ckne mnse dlrectlon € nbvenen

accordance with the expression: (o0 /Dn) x 100, wherein o
is a standard déviation value of the particle diameter, and‘
Dn is a number average particle diameter of‘thé pafticles.

When the coefficient of variation of particle
diameter 1s 50% or lower, conductive parts 22 for
connection, which are narrow in scatter of conductivity,
can be formed because the uniformity of particle diameter
is high.

As a material for forming the magnetic core-particlés,
may be used iron, nickel, cobalt, a materiél cbtained by
coating such a ﬁetal with copper or a resin, or the like.
Those having a saturation magnetization of at least 0.1

Wb/m? may be preferably used. The saturation magnetization
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of the conductive particles, the electric resistance

val ue between the electrodes 75 of the magnets 74

lowers and then becones a stabl® state, t her eby

measuring an electric resistance value at this tine.

The time fromthe time the 10 parallel nagnetic field

has been applied to the paste conposition up to the
titieetder el echei e pesEstapre yal Usasbet weemp ikt particularly
el ectrodes 75 of the magnets 74 has reached t he

stabd Besdlal e aariessaceos dimgnt.o checkiFnd ekatpees of the
conductive particles. However, an electric resistance
vatatee afdleribdDudd secondsidieve, etapset didniheys thereof.
application of the parallel nagnetic field to the

-past e cdttposithion sastweneral Ijagneasarethmasid et least 0.1

electgic resistance value R \Wen the electric

r 881 /At anddey alondluR tiigeatpamistc1e@ P $2n denductiilye moved in
parts 22 for connection having high 20 conductivity
céﬂ“bém%kﬁkﬂq/mﬂﬁﬁﬂ¥ﬁkilaYHﬂ§id6WIeﬁQrmﬁn®wﬁhﬂ ¢ e g thiec
conducti ve partlcles Pis preferably at nost 5 % by
e, S AP el l6f ARt s £ 3l ma hihss PEIGeds norleich
preferably at nmost. 2 % by nmss, partlcuIaH

prefidr &5 ;ﬁeacrr%a%etd FUBIRAYRIESLY By e ywﬁg copdiiplve
condi,t.i bubbl i ng can be prevented or inhibited
uB@ﬁttll‘F e ﬁ@ft REatHERL Y AR re i By o dareome

mat er i formati on of .the el asti.c

TRt TR B e Yot Aot T T e e i Rl ding

PRL I, se 0 talned trea . .
s%r%ggégﬁtﬁgﬁéoﬁ MAthcnj%oEb "Ny égéh %é%%¥e particles
sil ane coupl ing agent. By treating the surfaces of the

5 conducti ve particles P with the coupling agent, the

adhesi opyRr 8RAKLYE 9o ?)%r‘{t%‘ilé%t IV & sRar %'0%9 %%t@i%‘in‘gh She

el astic poI yneric substance i s enhanced
t Benatiesykti PArelashi ¢oanisAhkeRiiGA 'akfeC%@%%t 'o\b%amed by

films 20 becone high in durability upon repeated use.
coating surfaces of the magnetic core particles with a
high~conductive metal.

‘The term “high-conductive metal” as used heféin means
a metal_having an electric conductivity of at least 5 x 10°
Q'm™ at 0TC.

As suqh a high—conducﬁive metal, may be used gold,
‘silver, rhodium, platinum, chromium or the like. Amoné
these, gold is preferably used in that it is chemically
stable and has a high electric conductivity.

In the conductive particles P, a proportion [ (mass of

high—conductive'metal/mass of core particles) x 100] of the

high-conductive metal to the core particles is at least

15 3 by mass, preferably 25 to 35 % by mass.
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10 The anmount of the coupling agent used is suitably -
selected within limts not affecting the conductivity

of the conductive particles P.4%owever, it is

preferably such an anount that a coating rate

(proportion of an area coated wth the coupling agent

to the surface area of the 15 conductive particles) of

the coupld RGAgADRR ihE cTUMTRC @S grofednbe GarRdugidiie is
particles P anmounts to at |east 5% nore preferably 7

t 01 d08B0 tisam | 15 mpriey phed er abhy dOnd@cdDP%y of such
particularly preferably 20 to 100% Such conductive
patdidhesi e npyrbec b ap ned hark 01 pcgof shaneea ted hwhen the
for exanple, the follow ng process. Particles are
firstultormedettom e arda bhpgneidectet@ré@nddtor is used
accordance with a nethod known per se in the art, or
compxially avdet abllel garteppesanira deriomagneti cAs a
substance are provided. The particles are subjected to

a X wlassifeyimereseatnemnduc prepar ecamyrethe morained.
particles having a necessary particle dianeter. the
present v ismduttd w8 assitfidas dh She riddtalemtsoft of the
the particles can be conducted by neans of, for )
eX&F a9 daats fHmad sifc s Mvhaiqondussivg aetgyl , which is
sonic classjfier. Specific conditions for the .
clCASSHIAAd St ridarrRrdan ey &ridh (e f Prieding equation

accordi,ng to _the intended nunber  _average particle
it & Gt ﬁr?éi%?agrﬁ)eﬁ“b eﬁﬁh%ycllé@ tq KOO of
t%e cIassifHSr, qn% hhe i ke. Surfaces of the magnetic
cEREEARR dlds tare KR Y PP datted Nilth ~ad dci d and

I ﬁ'htel}%rl nw%s hl%d 't\ﬁiet I%’h ifc(?{n eesxsa n(?nh e of gllep %%iaftg_?‘ggi g%tyeerr’ formed

ereby removi ng 1 npurities such -as re, f
Bt 8 AR AU AARL iSOl O LNERRA88S: Ohurrace
the nagnetic core particles. Thereafter, the surfaces
ofLhe [HRIRGT! 6C0hE BREL SLEE:B1EsCOR Y W Lbe& Pl NG ravity
(kg/m?) of the high-conductive metal, and N is a value of
(weight of the high-conductive metal/total weight of the
conductive particles). |
The above-described equation is derived in the

following manner.

(i) Supposing that the weight of the magnetic core

_particles is Mp (kg), the surface area S (m?) of the

magnetic core particles is detefmined by:
s = Sw-Mp Egquation (2)
{(ii) Supposing that the weight of the coating layer
formed of the high-conductive metal is m (kg),. the volume
(V) of the coating layer is'détermined by: |

V = m/p Eguation (3)



10

15

20

25

~conductive netal, thereby obtaining conductive
particles. 15 As.the acid used for treating the
surfaces of . the nmagnetic cofe particles, may be
menti oned hydrochloric acid or the like. As a nethod
~for coating the surfaces of the magnetic core
particles with the high-conductive netal, nmay be used
20 el eetrol gssuRliall RYatditsRl 2eeRAL Rl Al RYOLoLheny
i ke. However, the nmethod is not Iimted to these
1a8thods. A PHEREST 0k 10r @tUCisRE FElRe sCeFdudkl V8nductive
particles by the electroless plating or displacenent
pptatebgsw kIl =be/sdesghiéhethe TOGuABYBRET C2F088d (3) are
particles subjected to the 25 acid treatnent and
swashihgtedeahnmenthaseetjubst caddetet @hackpkati RJof the
~solution to prepare a slurry, and electroless plating
corttngplagenent gkatirngned ble magnetic core 52
particles is conducted while stirring the slurry. The
partitcles{miApkhéSslMp)y y=amé (hem: 8gpar at ed Egaaxtibe (4)
plating solution. Thereafter, the particles separated
are &Ubj eie@et dswashihgotpbathenrankt ff fbe coating
exanple, 5 purified water, thereby obtaining

Llasomkiue? i Vee paptatl BasHi PR thRecoudratéyeoparhécles, the

gnhetic_core particles coated with the

Vaith-TormMiutt | Yetaerared AbYer nati vel y, primer plating

may conducted on the surfaces, of the nmagnetic core

partitled"t 68 of Ma primer 169BPAEPRg (Payer, and a

pl ati l.ayer formed of .the, high- conductive netal m

be t i POrRE G The 0T ST TR RHET p ¥ righe pf 2 bt 2

er.. No rticular lipitati I s, mposed on the

Oép%élceesesq%aoff?%r ﬁ'éuj)nga]f%eg%‘rrllér%?nbﬁ Zl\t@ ﬂg‘% VEY and the

“platihg | f eon N
o) PP 1T of AR perh Bdeooknid *

preferable’t e priner
m/349)f 2G8%1 Ofnd he-odmopeiic core particles by the

electrol ess plating and then formthe plating |ayer
f or mpay 10 tfyerhi ghcapductiye Aretial turn,
N + N{(m/Mp). = m/Mp When N(m/Mp) is shifted to the
right side, |
N = m/Mp - N{m/Mp) = (m/Mp) (1 - N) is given. Divide
both.sides by (1 - N), and
N/ (1 — N) = m/Mp is given.
Accordingly, the weight Mp of the magnetic core
particles is determined by:
| Mp = m/[N/(1 - N)] = m{1l - N)/N‘ Equation (6)

{(vi) The equation (6) is substituted into the

equation (4} to derive

t = 1/[Sw-p- (L - N)/N] = [1/(Sw-p)] x [N/(1 - N)].

'When this thickness -t of the coating layer is at
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1673 68%  or e ™

on the surface of the priner plating |layer by the
di spl acenent plating. 20 No particular limtation is

‘imposed on the plating sol uti & used in the

el ectrol ess plating or displacenent plating, and

various kinds of commercially available plating

sol utions may be used. Since conductive particles

havédg: 5@rerl Pestich@uabi i apeiersumy dshdPiodueedbarticles

due to aggregation of the nmagnetic core particles

umonid heotcari i gd DF Idee sed fiasesuod dhe hpgidsd@ictive metal

wi'th the high-conductive netal, the resultant 53

candicts vien pariigh gsraserpret esrabihe stibhjecied 40 tthe

classification treatnent as needed. By the

clagsifatdtiate grertieatsrehtevdrherlconduict | feer fratddrodieisc

havi ng the expected particle dianeter can be surely

otdiatedics Asrreanpties rofgre wl @ssifd granisied domigrates into

conducting the <classification treatnent of the

coidudtiiole qrarductiies mrliel Peormimd ded ddedsieg layer in the

exenplified as the classifier used in the

clCESS Mheats dia rERHERING G iFedyariieg liliive aeeghvsttiiye

core particles. 10 The proportion of the conductive

pEPEPECES TP - S aifesl AP Gatae CoREIc B Ve Fhartegrer aftgre

connection in th .functional part 21 is preferably )
EPéﬁngﬁlFref§rPHE§O%PPﬁuP§ﬂN§t§f15 retained.

ol unme actiqn. If .thi roportion is |ower -than,
\1/0%u i t&h’ﬁyggg ISR ilbfégir%%§8wér8§s|8§ Fgeléosi}?&?:ﬁve
L .ts_ 22 for.connectio uf ti,ci ent | | ow
RO ER B et ARt B AR S ot Bor t i o

eXCeedSWhggq%ﬂﬁsrggTO%E%EigﬁgdSPE?ScEeggk%;g%elpomgékg or

conductive parts r connection are

b&k%&k@r,sghghéhr%ﬁ%%tEg%gyofr%ﬂ%iEggtgﬁgiﬁggsrbgecomes

conducti Ve parts 22 for connection may n
aghikeyedehR190 _e%%%e%o TRe tPLAROELLOR LG 16DEr great in the

conductive parfticles
total weight of the high-conductive metal can be formed.
Accordingly, particles high in conductivity can be obtained.
In,additioﬁ, stable and high_conductivity cén be achieved
because a contact area among the conductive particles P is
sufficiently wide. When this BET specific surface aréa is
500 m*/kg or smaller on the other hand, such conductive
particles do not become brittle, and thus they do not break
when physical stress is épplied thereto, and the stable and
high conductivity is retained.

The number average particle dlameter of the
conductive particles P 1s preferably 3 to 40 Um, more
preferably 6 te 25 Hm.

When such conductive particles P are used, the
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contained in the parts 25 to be supported varies
according to-the content of the conductive particles
inthe molding material for fd&/ming the elastic

ani sotropically conductive 25 filnms 20. However, it is
preferably equivalent to or nore than the proportion
of the conductive particles contained in the

noi@é@;gu@@eéigéti@déiffa@gow@pf@@ﬁwt '&e,(ﬁ%g@m&' £51.4% 54

are surely prevente rom bei ng contain In excess in

t W cGRAABES | VEC PBE T §e 22riio GOMECHEODhPLat ady MBS +ion,
out si de anong the conductive parts 22 for connection

| s el @ ast | 1@k SO4T 0Rb el diyi SoNdUCt by Eeddd BOredd the
is also preferably 5 at nost 30%in terns of vol une

f ragtdontive thatt pardés 254 ochdecsupporied faviNP 2 for
sufficient strength are provided. The anisotropically

c aruhitod d o€ onm et @ re Heset ¢ hath s @hoviel fay pecqpideiciet: £ilms
for exanple, in the following manner. A frane plate
1@Conposed of a magnetic netal, in 10 which _

ani sotropically conductive filmarranging holes 11

have beél frormud Clorr dsiponditnglry itso ielpectadde rdg dasm of
in which electrodes to be inspected have. been _
afhgengeddyatiald ramlegrest & cHpweives .f 6hevdaor areferably
wafer that is an object of inspection, is first

pidd ded Fosgn £imat e S5t Frorsfiary (e almass of secondary
ani sotraopi cal |y conductive filmarranging holes 11 in_

t RET RS PRfed "Ry bR ase gse@ timgr partggles in that
et chi ng net ho or the like. _A caonductive paste )
CGREOST PRoT AR CORE (78 15 iR ek i ien goLymeric
magnet i sm di_sper.sed in a.palyneric 20

sﬁgg’ﬁgﬁ@&ef“ r‘%“H@“%ﬁf{a&ﬁ%&a which will becone an

el astic.pal yner.i c.substance bei n red, preferably

addi 11 ol éﬁé“dﬁc&&iv& & é&ﬁésr PLREF ieéfa?‘r}é’n%ave an
PLEBREE] . £9.cilolalRll JLAddl & Pl B oA110E 800550y

nol ding el astic "anisotropically conabctlve 0t S
pgﬁ%%@ggen%E .,t Ia% %% &%@qu%t |3V?2,p?‘[%ree Cpq_'[@roe%:laﬁall%rn & m%st
nmol din al” for -

mat eri
0.1 Q.
Eiectric resistance value R:
The electric resistance value is a value determined
after preparing a paste composition by kneading 0.6 g of

the conductive particles and 0.8 g of liguid rubber,

arranging this paste composition between a pair of

- electrodes arranged so as to oppose to each other with a

clearance of 0.5 mm and each having a diameter of 1 mm,
applying a magnetic field of 0.3 T between the pair of the
electrodes, and leaving the electrodes to stand in this
state until the electric resistance value between the pair

of the electrodes becomes stable.
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el astic anisotropically conductive films is applied to
the respective nolding surfaces of a top force 61 and
a bottom 55 force 65 in the nol4B 60 in accordance with

a. nece
of ela
f or ned
5 Here

Thi s nol 60 1s so constructed t

ssary pattern, namely, an arrangenent pattern
stic anisotropically conductive filns to be
, thereby formng nolding material layers 20A.

- SPec Pl & OO W Lk o DEy dEBErL DEd, SREGLLL SRl e R is

at the top force 6

anfla 4 DEepOL 4 OPL & OFSL1 Swi ABKLAGn8-PaI I therewith are

arranged so as to be opposed to each other. In the top

force
f or ned

615 d ers onbonet i £+ S3bst aiGea + Ay 8L Srol b3 Fhg an
in accordance with a pattern antipodal to an

ard sagenent r ot 4 e e Of v4 hge cRNduEdt@ A tiandd-ahory 1

connec

tion in each of the elastic anisotropically.

caintttictd tes fa | dlr i ¢ ocdrl nDh deidi e 4 heahpwer cisatib@ees is

of a

base plate 62, and non-magneti c substance | ayers

64 armeed S drad Ntk atel hiex Patdtonstéddny tdhecylindrical side
ferromagneti c substance layers 63 as illustrated, on

amnvaenl aragedrisclal &, amd R guaifr o fThel dohatilrgyr s Ut agech shaving a

f or ned

by these ferromagnetic substance |ayers 63 and

nomavapietliccl s Ukl afcel fnyeast 2. RRdeassed pamesaB4d 4
are formed in the nolding surface of the 20 top force

6 Hesgiaredisondi M ito atheprdjacterl parnst449h theering an
el astic anisotropically conductive filnms 20 to be

SILEEEEOden RARE Bt 4 O HGT e 687 G ot MRIfOHarsng from the

ferraomagneti c substance | ayers 67 are forne

acdd

di '
%o MO 1 (IS i Tst (i iR EHO U ARgendid in the

connegtion in

ttern of th conductive parts 22 for )
G CRFEERET Toi s BEFOPTEHREY CondaseryEor thfs 138 PETHET 73

mol ded

nof- fag

Okﬂ%rt%%%'ﬁﬁyigﬂgmﬁﬂﬂ“in the 1id member 73. Reference

numeral 76 indicates an electric resistance meter connected

to each of the pair of the magnets 74. The sample chamber

S of the cell 71 is in the form of a disk having a diameter

dl of 3 mm and a thickness d2 of 0.5 mm, and the innér

diameter of the through-hole 73H in the 1id member 73, i.e.

the diameter r of the electrode part 75 of the magnet 74 is

1 mm.

the s
resis

74 is

. The paste composition described above is filled into
ample chamber S of the cell 71, and én electric
tance value between the electrodes 75 of the magnets

measured by the electric resistance meter 76 while

applying a parallel magnetic field of 0.3 T between the

elect

rodes 75 of the magnets 74 in the thickness-wise

2 OBRL, SLACE A 2,005 L B0 AN e

r
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ferromagneti c substance | ayers 67. The nol ding surface
is fornmed by these ferromagnetic substance | ayers 67
and non- magnetic substance | ayérs 68. Recessed parts
68a are 5 formed in the nolding surface of the bottom
force 65 corresponding to the projected parts 24 in
the elastic anisotropically conductive filnms 20 to be
T t S S« 62 .R3.th
oD Tov e T 61" anl botTRneT rauieE sy e s SPapfly e

f ordpel dy: ve L0 £ €f & P0BIReL | & SUbSE ANGE. apipseeéféc;}nbpdosition are

exanpl es of such a ferronagnetic substance inc e

f efformaneti o B Al shSUCoct ASudd O df OhiditkSlets 74 by th
as{oys, i ron-cobal t aIons? ni ckel and cobalt.€¥ﬁ% * by the

baserplates e Bb-ref ermblnehayer s thiskhessi efed dbo as to

to 50 mm and are preferably snooth at surfaces 15

t hariepf jandisdbjlecdiated 9@ £heim eal« dagr e@sithd the movement
treatnment or nechanical polishing treatnent. As a

matferitad doordadfariiangpdhel dlesd onmaghedlia-ubhstiantetance value
| ayers .63, 67 in both top force 61 and bottom force

6Betwen bk ausdda faetaormagret itharetealnetisc v /a9 dwedty and then
iron-nickel 20. alloy, iron-cobalt alloy, nickel or

c tisalome sThe s taérlreomagniat | clsulsdtyanmea duayers 63 el&ttric
preferably have a thickness of at |least 10 m Wen

t Fies isfipaikreya live att Hhdasttir®.m Thenagmet frofmj ehd time the
having a_sufficient intensity distribution can be

aﬁﬁlriagé etlo Mpg@ eFdIcdifig Yehthérs Rledrapepd iegs tpoAheapagte
result, the conductive particles can be gathered at a
hFGRPEERSIOYT AP F6r Hhendifs Bécore cCoadGeiiesd spancs yalue
fgr connechion in the nDIdin& mat eri al | ayers_20A, and
sBEEYCEBNGEt PeE CFEPEES27 % 6 EBRnBeOrREishddi RgSgsegched the

CRPARCL! KL, ST0E BOUEt, 28 RIS U ppnauctive
DB R 2P 8L O o TR S Bt e s00
secoqu have elapsed from the application of the parallel
magnetic field to fhe paste composition is generally
measured as the electﬁic resistance value R.

When thé electric resistance value R is at most
0.3 Q, conductive parts 22 for connection having high
conduétivity can be surely obtained.

- The content of water in the conductive particles P is
preferably at most 5 % by mass, more preferably at most 3 %

=)

by mass, still more preferably at most 2 % by mass,
particularly preferably at most 1 % by mass. By satisfying
such conditions, bubbling can be prevented or inhibited

upon the curing treatment in the preparation of the molding

material or. the formation of the elastic anisotropically
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substance havi ng heat resistance, or the |ike.
However, a polyneric substance cured by radi ati on may
preferably be used in that thelnon-nagnetic substance
| ayers 64, 68 can be easily fornmed by a techni que of
photolithography. As a 10 material thereof, may be
used, for exanple, a photoresist such as an acrylic

ty ' " £S5 S epoxy type liquid resist or
po{ay%?&iﬁatﬂé "I AR Sho.

mde type Tiquid resist. As a nmethod for coating
the- ol gi,pg cthaEg%%%legbatr*E%clggpr ﬁagezfgl ﬁggqeb%ftg%ed by

force 65 wit he nol ding materi al,

priefereily o pseds asor&en piintd N Upihed - Aeeordidig as a
to such a nethod, the nolding material can be easily

appliat acaing 4t NeERS kY thalt ehR, sakdadcRl 8BCkhe
amount of the nolding material can be appli ed.

| lddssduatiat ighRiig14s # heldl ame faif Ay isdhen 20
arranged in alignment on the nolding surface of the
beidam i droree et fhitch ddigivad ddiengpamiierliad H ayerishe
20A have been forned, through a spacer 69a, and on

t d sfsrtaine ol latree r 1k0, st drape figr emlhcean whisch theult, the
nol ding material |ayers 20A have been forned, is
amesmgdad.nion edlaisgrine mn itdwrough ;e 112 5 osywaneri Bo L 1 1Tive 26
top and bottom forces are superinposed on each other,
whverceb\y mglodi ig Watrakiidll dyaymos 2@Regftachaiss .nt ended
form (formof the elastic anisotropically 58 _
conductTHe 31wt 20t Bheecruphbely agentorped batsebkebly
the_ top force 61 _and the bottomforce 65 as

i PPISCEECed A TTFIlgMIES e teadit cotiReddensiogidygtivity of
materi al | ayers 20A, .the conductive particles P _are
th?aFﬁ@@uF laes?ﬁﬁg%ﬁ¥%%F%edﬁ%w?ﬁ?ﬁugﬁEuféiHrfﬁ%rably such
o, ghial ol e 200,85, usrated 1 194 concen
A0S R IREE BT PR L5 s B LA
tESnﬁhéiﬁbg particles) of the coupling agent on the surfaces
of the conductive particles P amounts to at least 5%, more
preferably'7 to 100%, still more preferabiy 10 to 100%,
particularly preferably 20 to 100%.

.Such conductive particles P may be cbtained in
accordance with, for example, the following process.

Particles are first formed from a ferromagnetic
material in accordance with a method known per se in the
art, or commercially avéilable particies of a ferromagnétic
substance are provided. The particles are subjected to a
classifying treatment to prepare magnetic core particles

having a necessary particle diameter.

In the present invention, the classification.
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10 anisotropically conductive films of the intended

~formcan be forned, and adjacent elastic

ani sotropical ly conductive filPAds are prevented from
bei ng connected to each other, so that a great nunber
of anisotropically conductive filnms independent of
one anot her can be forned with certainty. 15 A pair
of ; r d O m&EXANPE exn &l EBYNE ddhen,

Pt e ORI HE S BT e o,
fofge Sdamice [ he doyess sief age10fad he hase Plale 664 br
the bottom force 65, and the el ectromagnets are
opssrat €z 1awhereby. a magnetic field having higher
intensity at 2.0 portions between the ferromagnetic
subst an@d@yErs dhdiftidde fap Jrey ¢a Lk iand e treatment
correspondi ng ferromagnetic substance |ayers 67 of
t kersbatitiomiflor qeréabett harcatdimundi ~he riegiconid heneefr
is-formed because the top force 61 and the bottom
f ereer e hrevet tdiee fabramenegnetsi chsubstcarod d ayeftes B3I t2xles,
and 67, respectively. As a result, in the nolding
mether ikalind |ofy et 204 s stile egonduet ithe garktsi.cl es P

-dispersed in the nolding material |ayers 20A are

gat her e§vat ag@st icdng-hieo megnisgd smeotke Pestdgdesverpathen
22 for connection, which are |ocated between the ‘
f EFEGFRGN LTS SFbSCRc éCayerdhes wrsheRevidgh f spcecgemple,
and their correspondi ng ferromagnetic substance .
| ByErd 6% YRtke LOCEENY SCREVEET ANBUSHLaREeqLEs §Saslirt,
Lg ali.gn in the thickness-w se direction of the

PaFHg™ REFEFTraP fayérs 148 FLoSfr REBESPh RRgthesupfaces

th - d i bed .. the f |ate 10 i
R R Y S L RO NE

P Eme o A Al el BR RS ks S B RO e B0 BT EE EanhHE

Wi
ane pl a , and’t rrespective for

ESnARLLgTM LGS, 20c AL ELBLIRD KIRHEDEL L parcicion.

exi stings abgue,ang ngew&596t£ééﬁ§n@'@ﬁ§ éQrkgceéhgf the
nol ding material layers 20A are not ™ gat hered between.
magnetic core particles, may be mentioned hydrochloric acid
or the like.

As a method for cocating the surfaces of the magnetic

core particles with the high-conductive metal, may be used

electroless plating,.displacement plating or the like.

" However, the method is not limited to these methods.

A process for producing the conductive particles by
the electfoless plating or displacement plating will be
described. The magnetic core particles subjected to the
acid treatment and washing treatment are first added to a
plating solution to prepare a slurry, and electroless

plating or displacement plating on the magnetic core
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‘becone ~ the conduc

the ferromagneti c substance | ayers 63 of the top force
61 15 and the ferronagnetic sugftance | ayers 67 of the
bottom force 65, but remain r %i ned above and bel ow
the frame plate 10. In this state, the nol ding

‘material |layers 20A are subjected to a curing

treatnent, whereby the elastic 20 anisotropically
coveieiet ¢ Vesf ik nBor@ueash €pIDOSEHipfing EHBCL1IQPRAY. The

part 21, in which a plurality of conductive parts 22

f graciohnbet i bn thatalning dhe tioadusépyeapadt FEbBSthd plating
in the elastic polyneric substance in a state oriented
s@olastion al iMreraa ftthe t Hitek pegs=-iwilse didmeotsbten are

arranged in 25 a state nutually insulated by an

i e e d e plao ta 282 skcomgp oseeh Ofiet bew etlast for patanekd C
substance, in which the conductive particles 2 are
ndtuprfdsethtvaiten) | therevarcdetsivhpresehict Bnd apardles with
25 to be supported, which is continuously and

i ey ratn SRt el tehe angEme prerenrederivfclathecoated with the
functional part 21 and in which the conductive
pErahcIcER PG dittdihed in the elastic polyneric 5

SUbStanéﬁ{ are formed in a state that the part 25 to
be supportEd ids deh MNEET &ed eriaghdty capsticted on the

et Weg LS e Ao 1ol L,
hsot i.cal | duct.i t 10 | .

SBAISSELISTY SO PR, A0 B W maon-

. ; ' ' | ] {ot ti {

ces ek ORRLE (1) BB LG PO S e, o ene

pglyfgfjnae qat%%f)ﬁ%]yte@e. pﬁgt afPi L1 ke igﬁggéﬁﬁgni DN osea

nol di ng teri ayers 20A Is prefera

iBﬁeﬂﬁbtﬁrBE%%siEo%”?%&%ﬁnbot%g %r%nkg '%tln%ggé??gland the

average. The curing treatnent of "the nolding
| pY&t $ng20Ayes Fuirkabl ¥neeleet ednarePedi Ngrt Ostheererable to

mat eri al used. :
form the primer plating layer on the surfaces of the
magnetic core particles by the electroless plating and then
form the plating layer formed of the high-conductive metal
on the surface of the primer plating layer by the
displacement plating.

No particular limitation is impoéed on the plating
solutioh used in the électroleés plating or displacement
plating, and various kinds of commercially available

platihg solutions may be used.

Since conductive particles having a great particle

- diameter may be produced due to aggregation of the magnetic

" core particles upon the coating of the surfaces of the

particles with the high~conductive metal, the resultant



10

15

20

25

However, the treatnent is generally conducted by a
heat treatnent. Wen the curi%% treatnment of the

nol ding 20 material |ayers 20A-i"s conducted by
heating, it is only necessary to provide a heater in
an el ectromagnet. Specific heating tenperature and
heating tine are suitably selected in view of the

Ki dstsd 0d tihe PotyIRI € SHDSHASESralh Dy Niwg dat & i ad a

formng the nolding material |ayer 20A, 25 and the

| 1 K s 4 hei da ot et & @ted Oragmvesad . ofgyt RMhe classification
conductive particles P, and the |like. According to the
anisot trogitcal tlye comdiiod § Mes geamnietd s Gladasgrilbedkxpected
above, it is hard to be deforned and easy to handle
barause;1¢ Mlideeviastic omisoteipidatd ynebdnduct i ve

films 20, the parts 25 to be supported is forned at

the peripheraapledge ofa tHefantisonededdrar 2brithadtigig the
the 5 conductive parts 22 for connection, and this

p&rlta 5 figafel ons gy iant o F i terl eanduet e igpryicles, may
about the anjsotropically conductive filmarranging )
h&% "ERGPRae tHasfineismgtle Tied vitfertdsy alfesifier used in
positi oning and the holding and. fixing to a wafer, )
WAPEh SIS S T TSR dieT GHFPRBE LY e Fonetic
conducted i.n_an electrically connecting operation to

t FE WafP&  t*6% the proportion of the high-conductive

nmetal t the core. particles in the conductjve

par t1 ol Da° P ERRREr hER OF nEPRe R ELT O P par1 8195 R or

c N i.n the elasti¢ .15 anisotropicall . .
cORMTRrFRR i S, BBRc e PR Rl Rl Sompratige in the
%?g&?%ﬁ% aﬁ %%r&h%lCQQF?@%ﬁ%ﬁ%ﬁﬁyfggw%% %%%th%ore preferably

conductive netal eas nm théeé core

Paktigl 83 ip %QQHEOQQUQBEﬂ%ep?&%E%ﬁ%§.Pmﬁgﬁt$%§V§P5§9rtion

frombeing exposed to the surface even \
anksobiep ¢abhy 12@ canduat ve QQBBg%HBFe'inU%%Qe cases to

repeatedly over many tineS. As a result, the
n@geaiarmoﬁaa@@@bEVbbyt@aazbgo%Ub@hMection sufficiently low
in electric resistance value. If‘this propoftion exceeds
60%.on the other hénd, the resulting conductive parts 22
for connection are liéble to be brittle, so that elasticity
required of the conductive parts 22 for connection may not
be achieved in some cases. |

The proporticn of the conductive particles P
contained in the parts 25 to be supported varies according
to the content of the conduciive particles in the molding
material for forming the elastic anisotropically conductive
fiims 20. However, it is preferably equivalent to or more

than the proportion of the conductive particles contained

in the molding material in that the conductive particles P



10

15

20

25

retai ned. Even when the material naking up the core
particles in the conductive particles P mgrates into
the high 25 conductive nmetal w®n the anisotropically
conductive connector is used repeatedly under a

hi gh-tenperature environnent, it can be prevented to
mar kedly deteriorate 62 the conductivity of the '

conglicdh Ve PastdedSte eyt &d Ney &%M%'é’)&:ess in the

nmetal exists 'in a high proportion on the surfaces of

t her e oneipiGEd ign pad 1A L] @S ddven & Bh Pradiicdd tlodh®utside
addition type liquid silicone rubber, whose

C OIS St1oh S@tdus: Rie Msit 09 ator 150G and WNOSE the elastic
duroneter A hardness is 10 to 60, is used as the
elzasid et o) erlise cthsianoe form mY t hetekastileo preferably
ani sotropically conductive films 20, whereby it is

i e bidsed 30®% causteepper rehenilged fyadiieorcandudidtverarts 25 to

parts 22 10 for connection even when the

afres atumpi add yhaooindu cthu Vel cicornedtmemgth wsed provided.

repeatedly over many tinmes, thereby inhibiting the _

chai n offheh@rngeedueriive ldar tdosldes tilwet ienneoriducdese ribed

part 22 for connection from being disordered. As a

r e99Me MaYe hfe BaeSAMAEdoofdUctanAmpl soard b & heorfe ldwrding manner.

15 retalned That having a duroneter A hardness of 25

to 40 i & THSBG RdaiRe 1Ol &orPespsl pieri Bogussigngetal, in

forn1ng the el astic__anisotropically _conductive filns

Jwﬁllﬁeraéll}folttm@cal R BHOPé’dFCtt&V@aﬁéémpéF%&H@ﬁPgs&M% 11

H %nduct %?rts 22 20 forlconnec |on even whe L

t é“’&n S6tr |6’|r8‘§ FOCSRFENEI o nRe EL6F HEE ﬁsé&gmns i

BTG Y BT R 1

' tE%5%§?|3§%TCE?%Eg%Ed%%Ehe rgkck%%r thg%gls an cbject of

c_on or connec fom be
ggﬁgggggggn 2§SA%l§srte§& uckRe NRCesSALYRSENEYEEYLLYng the

anisotroplcally conductive film—arranging holes 11 in the
frame plate 10, may be used, for example, an‘etcﬁing method
ér the like. | |

A conductive paste composition with conductive
particles exhibiting magnetism dispersed in a polymeric
substance—-forming material, which will become an elastic
polyvmeric subétance by being cured, préferably addition
type liquid silicone rubber is then prepared. As

illustrated in Fig. 6, a mold 60 for molding elastic

. anisotropically conductive f£films is provided, and the

conductive paste composition as a molding material for
elastic anisotropically conductive films is applied to the

respective molding surfaces of a top force 61 and a bottom



10

15

20

25

retai ned over a long period of tine. .Since the
respective anisotropically conductive film 63
arranging holes 11 in the fran®>late 10 are forned
correspondingly to the el ectrode regions, in which
€l ectrode to be inspected have been arranged, of al
integrated circuits fornmed on a wafer, which is an

obj 8ede 56 9F 1 NERECHS 0 G@ngnti‘@c&lr@ﬂéé: with a necessary
ani sotropically conductive film20 arranged in eac

ofpd e B} SAKOR) Cabh Ya oEMGd Ve pdiddardaAngi Mrsic
hol es 11 nmay be snal |l in area, the individual elastic

ani SOIg ORISR V1 QohiGhyBrd 14 Mn20cainge RASYed 0 Deereby |
forned. In addition, since the elastic 10

amcaﬁﬁjrfmlrﬁkﬁlld%@ﬁﬁwwﬁia@ fayer2eEoal | in area is

little in the absolute quantity of thermal expansion

in a pl aree dittecticni 0 tutel lelastdes @nitsat rapicailaaliy.
conductive film20 even when it is subjected to

t Mérirmalmdiydsteer asi s5o tdmnsthertml hepandicon:qf fideee 61 and
el astic anisotropically conductive 15 film20 in the

plténge bditrteat ifordss Gumellyinest mainedHyrawigh famn@rranged so
plate by using a material having a | ow coefficient of
Iﬁﬁeéﬁ’éﬁe@mﬂo%ﬁbéﬁsﬁﬁﬁﬂa§ﬁhﬁn for formng the frame
plate 10. Accordingly, a good electrically connected

state &&n'he eabIPICE Alned carornagmetiche WeBR CEstL ayers
is_performed 20 on a large-area wafer. Since the

afPs Bt foprcREy %ﬁ&?@ﬁ%%ﬁfﬁé& 6r DRETEgmy antd@ogpl to an
P G IEPERmEAE T ™ Ot A1 CRBCCHa vBoRgace: ¢ o7
O |
| P h b ' h
D ERbhE 5a Tha gl 25 (5 e sa'&ﬁgﬁ PEd B ERE Cadi ng
ngggdkgklkgy%rigbzgﬁ Q% for %Xa%pl t%pplor % surfaFe of &

magne t'hose por I ons natlon o)

ESS@' EE% %Q'SQBEP o%?h%%n@%lgoggﬁgk %%efﬁaggrgoﬁé are

uctlve partlc existin
formed at other portions than the ferromagnetic substance

layers 63 as illustrated, on an enlarged scale, in Fig. 7.
The molding surface is formed by these ferfomagnetic
substance layers 63 and non-magnetic subsfance layers 64.
Recessed parts 64a are formed in the molding surface of the
top force 61 corresponding to the projected parts 24 in the
eiastic anisotropically conductive films 20 to be molded.
In the bottom force 65 on the other hand, |
ferromagnetic sﬁbstance layers 67 are formed in accordance
with the same pattern as the arrangement pattern of the
conductive barts 22 for connection in the elastic
anisotropically conductive films 20 to be molded on the

upper surface of a base plate 66, and non-magnetic
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_c%nductive Qnnec
[

the portions to beconme the parts 25 to be supported in
the nolding material |ayers 20A, i.e., portions

| ocated above and bel ow the péfi pheries about the
anisotropically 5 conductive filmarrangi ng holes 11

in the frame plate 10 are not gathered at the

portions to becone the conductive parts 22 for.
connestdnte As%@rg e8!l dre tASRONAUCTd MEer RV B85S than the
are prevented Trom being contained in excess in the

C oAUl Pa ¢ Ssd f oS ONNRGEH Ay . V\@‘ih%hm@@%i?@céh%@ace is

10 nost outside anong the conductive parts 22 for

cavesdd Oy tdHedderd@nddmo: i@l astd G ansatdyri<Lad ¥and non-
conductive filnms 20. Accordingly, there is no need of
r echeriatg d haneordeid 1 0fedhesLonduecks¥edppbtitel €8aPaird
the nolding material |ayers 20A, so that good
cdicuretd \dirt ythes nachi ieae ds unt st el o fC erbaaibrttyt dnn faldcd s
conductive parts 22 for connection in the elastic
amiogutersgEirckldy twondhec tuneg ddtdens p2tsakd inpDrdeverlastic
i nsul ating property between adjacent conductive parts
2 2nfigo teemiastlilaon coaglusd igchiféved it Hoc dret aiodried .
Since the positioning holes 16 are forned in the 20
frame pl&ee rEGPepEsvEl Saichg Pl teke fvakad, bghiiehths the force
obj ect of inspection, or the circuit board for
i Adpésdi 5 Tt fRE Ceadidl ¢ rEoRdGELEa 1y hesmere by o
circulatin% holes_ 15 are forned, in the franeoglate

[

16 TEPPRERFES NG IBSTREER -t NdPERT SHE r 8pFBRE ¢y OBsSuch a
or and the_circuit board for ,
SpECTFEIRS] %cdrsélg?ﬁ?xﬁ&&& TRFGUGR ;tlﬁé TOMAIEELLGl BEtAGS such.
hol 15 in_the_ .f Llate 10 at th [ h , _
PPECSAPE wiERI A4 EAANBRrOVS - 687 PaGUERY CwAGAO Rt Phykel and
t DRy BSSUre. TEdUC DO, SYStem i 8g WLiLi2et 89,108 MBAScness
for pressing the probe nenbefl ih War er Ynspectron

SHEIEL U2, 20 6l 1okl Septesatkiety SURRBRUCRL yy ey
bensHEEEYaRROWARE LREA ¢hogecheRtagt MbhbekbbBeng treatment or
mechanical polishing treatment.

As a materilial for forming the ferromagnetic substaﬁce
layers 63, 67 in both top force 61 and bottom force 65, may
be used a ferromagnetic metal such as iron, iron-nickel
alloy, iron-cobalt alloy, nickel or cobalt. The
ferromagnetic substaﬁce layers 63, 67 preferably have a .
thickness of at least 10 Pm. When this thickness is at
least 10 Um, a magnetic field haviﬁg a‘suffiéient intensity
distribution can be applied to the molding material layers
20A. As a result, the conductive particles can be gathered

at a high denéity at portions to become conductive parts 22

for connection in the molding material layers 20A, and so
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circuit board for inspection, so that the necessary

el ectrical connection can be achieved with certainty.

[ Waf er i nspection apparat us] Hﬁi 12 is a

cross-sectional view schematically 10 illustrating

the construction of an exenplary wafer inspection

appar at us nmaki ng use of the anisotropically _
90@6M§ﬁtﬂ§v§0E@§€£022aE§9rQbﬂﬂe&@iéﬂeh@ﬁﬁﬁﬁnéood conductivity
invention. This wafer inspection apparatusS Serves to
pecdormve pebecdedcal inspection of each of a plurality

of integrated 15 circuits forned on a wafer in a state

of the wed ef .mdterivl ef ot NSEEEL N1 PEF RSSOV dubstance
Fig. 12 has a probe nmenber 1 for conducting

ellecter<ad 4 cobdect i lontlof teactfored @1 ecid dstestom tioes 65, may
i nspected of a wafer 6, which is an object of

i isperiedy nonand@steic mMstal soudh |asteatesr o b lameric
enlarged scale in Fig. 13, the probe nmenber 1 has a

cigudd tarppark 8ng ored nspestsiomcon dahecte dntksur flagever, a
(lower surface in Fig. 12) of which a plurality of

| SPEEIS O e et rues QIrerhvey beehi dtorarednan preferably be
accordance wth .a pattern corresponding to a pattern
ofiSt&te 1@ dhFodedye 2By Nt i hspRatenof kawengafed, 68 can

tggg i s the object of inspection. On the front
STt 568107 (MRS & 2 Heihistye oy Hhwspdcetihogmaphy . As a

rovi ded .t ani sotropically conductive 66 connector 2
D T en A o T et P AEiegemP G0 4 PrpRores st
s%%%haaganggr t hat. the con uc%%gg}parts 22 for .

. Eonnelti O A7 he %el9&T & ahi Ipistaity SEORYudERFe 11auid
fil 20 of th opnect or -are .opposed . to and brought

i %tegﬁg’gng’é:c Oéy\;i\nn{%haqet ﬁcgrplenslplgcutlidgﬁ:eg’llesc 'rodes 31 of

the cirgui i .0 r ectively,

t he fro%%_%ur g@gd%%gﬁ£?£a$3§ a%@eiﬁ°ﬁ9§?%1%§r§gc¥ﬁeg% the
ABLBOELLREC Bl MnEORIMGIY & 0 ERNBECHLA%H2 +hE Bl%%'ig%dmaterial,

sheet-1i ke connector 40, in which a plurality o

eng¢t pedecshhugt Weetisbd Rave keanpadhhaRdedmethod. According

to such a method, the molding material can be easily
applied according to a necessary pattern, and a proper
amount of the molding material can be applied.

As illustrated in Fig. 8, the frame plate 10 is then
arranged in alignment on the molding surface of the bottom
force 65, on which the molding material layers 20A_have
been formed, through a spécer 69a, and on the frame platé
10, the top force 61, on which.the mdlding material layers
20A have been formed, is arranged in alignment through a
spacer 69b. These top and bottom forces are superimposed
on each other, whereby molding material layers 202 of the

intended form (fbrm of the elastic anisotropically
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10 in an insulating sheet 41 in -accordance wth the
pattern corresponding to the pattern of the

el ectrodes 7 to be inspected of8the wafer 6 that is
the object of inspection, in such a manner that the
el ectrode structures 42 are  opposed-to and brought
into contact with the conductive 15 parts 22 for

CORNREEEON & Nt NRs € @S&&cbénﬁﬂhé&ioi 2L Yo rhORWLLIYEN +he

films 20 of the anisotropically conductive connector

2, tdiesheetd Vel Yan@chdepbachkn Spsfages § upper 1 BYE{ Alad Nin
the figure) of the circuit board 30 for inspection in
t e pr ope nmeiMerchl o 2Q Hes Prdlidiedy dndlasSUr i1zieds 20a, the
plate 3 for pressurizing the probe nenber 1 downward.
A amfRictommtpagtiebde &, 200 cobiLinédeines es+Hrd hdtspersed
is the object of inspection is nounted, is provided
bedtrows udteoypit ohe teshesldind headetab ligec i ded tiistrated
each of the pressurizing plate 3 and the 25 wafer
moumntHing tldbl e 4. As a base material for nmaking up the
circuit board 30 for inspection, may be used any of
convent ifgnaldscidioh @dvwear itdes drsseermteds alrgl 69b are
Speci fic exanpl es thereof include conposite resin
matresinglesl ftivesn gt sSffansemraginfldt cethd dgoxypottom force
resins, glass fiber-reinforced phenol resins, glass
fiﬂée@rnde?cﬁlf%rfééu 53198 rfilde nesgiarsiarml wyl adwedabyerths elastic
rei nforced bismal ei m dotriazine resins, and ceramc
NBPerPAFOPFeH 1as QR tisig ifdgmsdidxitde did-eadad ferm can
en_a wafer inspection apparatus faor perfarm.ng the ,
Bl FPEEFG s S6h SV G, S aTat'ér iPA): oy @11y conductive
coefficient _of |inear_ thermal expansiqgn of at st
< TT07E] RF B E VS PSe ALy TS OPFRG 5 £9 8 RERer, o
p lcularly preferably. 1 _.x 10-6.to x 10-6/K.is .
p?é%grﬁb%feﬁge P“%E%b?ﬁ @néfE#ﬁP §£bl'§h5ﬁngugggge films
ggggg,gahd'em' U oY LR teS0IRLe] ASALEMRI bk ¢t iney .

gl ass,
A pair of, for example, electromagnets are then

arranged on the upper surface of the base plate 62 in the
top force 61 and the lower surface of the base plate.66 in
the bottom force 65, and the electromagnets are operated,
whereby a magnetic field having higher intensity at
portions beﬁween the ferromagnetic substance layers 63 of
the.top force 61 and their corresponding feiromagnetic
substance layers 67 of the bottom force 65 than surrounding
regions thereof is formedrbecause the top force 61 and the
bottom force 65 have the ferromagnetic substance layers 63
and 67, respecfively. As a result, in'the molding material
layers 20A, the conductive particles P dispersed in the

molding material layers 20A are gathered at portions to



10

15

20

25

“beryllia, silicon carbide, alumnumnitride and boron

15 nitride. The sheet-like connector 40 in the probe
menber 1 will be described spédifically. This
sheet -1 i ke connector 40 has a flexible insulating
sheet 41, and in this insulating sheet 41, a
plurality of electrode structures 42 20 extending in

t h?eécg‘rhé:kﬂ@ésc&ﬁ&@cgiif@%é% 02 ther i sl &t NG, , Shelh are

41 and conposed of a netal are arranged in a state

sepsd 2t e Bé R aaCthOtherrdmagndl AR dhdeptiom ffetdess of
i nsul ating sheet 41 in accordance with the pattern:

COHESPANdidiged 061 hendatnein @ ridip sl @Gld otesromddhdei ¢

25 inspected of the wafer 6 that is the object of

I nrapectdrore 14586k of7 tde teddotdan stdted Wes Ad icriented so
formed by integrally connecting a prOJected

f rantts urfiape il etta adel B gartwidd: exposed do dfhe:he molding
front surface (lower surface in the figure) of the

| meleatiiang Isheets 4l dnd esiplateet ik e dmack-1 suthatke zbove-
el ectrode part 44 exposed to the back surface of the
imﬁﬂqﬂﬂhﬁﬂsﬂﬂﬂﬂe&m,ﬂﬁmedmmmﬁlﬂ&amwiﬁléhOKMH@qaadtoﬂSthe
part 45 extending through in the thickness-w se

dmegiEtstes meftatlhe sondliadt iengrasinedti 4 £ieNs! partiineulbdigher
limtation is inposed on the insulating sheet 41 so
féPtéélsllttYha’@: PeSTigEnd SFGser tareaddarse Pliade Blle. and the

For exanp a resin sheet fornmed of a polyanlde 10

r é?rsﬁecﬁlé(&u &O8r yS&E Fo1 Pk thﬁol‘f’g‘i’ééttoé‘r £orCFoPor &SRR

or , the li or a _sheet_ obtained b nating a
CPAERRES thEEare victH any o %@gg Lie. Biescrbigorive
reS|ns

partlc I hatlon IS

SEREIoR e IS PR GRRBGs shfactgespler® 10 oo
G50y 058 BT, AT 'e%%;%%% LS B e
1Qhéofé§rghagnetlc substance layers 63 of the top force 61
and the ferrcmagnetic substance layers 67 of the bottom
force 65, bqt remain retained above and below the fraﬁe
.plate iO. | |

In this state, the molding material layers 20A are
subjected to a curing treatment, whereby the elastic
anisotropically conductive fiims 20 each composed of a
functional part 21, in which & plurality of conductive
parts 22 for connection containing the conductive particles
P in the elaétic polymeric substance in a state orientéd So
as to align in the thickness-wise direction are arraﬁged in
a state mutually insulated by an insulating paft 23_

composed of the elastic polymeric substance, in which the

conductive particles P are not present at all or scarcely
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As a netal for formng the el ectrode structures 42,
may be used nickel, copper, gold, silver, palladium
iron 20 or the like. The el ectt%ode structures 42 may
be any of those forned of a single netal, those forned
of an alloy of at least two netals and those obtai ned
by lam nating at least two netals as a whole. On the
sfaease of atdiea fF5oPE - SHrf8C8e eé%w@l@d pakt:c125: 43
and back-surface el ectrode part in the electrode
stddtet iRl y dardd | M0dgta B aforisea€ad | pesi@bl £ BNdhige of
havi ng hi gh conductivity, such as gold, silver or
palHeadiuwm©bins)l preferabl and ormeehidh thed @didlat i ome of
the electrode parts is prevented, and el ectrode parts

- Sedtiidileortt atte cesisimnteiarthobiadet: pdigmeric

projected height of the front-surface electrode 5
pantbsAZriae t herel Botnailelrsta uctaire Wiat stipr gfaarady b be
to 50 gm nore preferably 15 to 30 to in that stable
elsegrdiadd dermdrtdront ixed hee efler treodeptietw diewut each

i nspected of the wafer 6 can be achi eved. The
didgStodir ol qe el f rasitduasiurfeandel loteotreods s o 143 Jls of the
preset according to the size 10 and pitch of the
eféeMeodds o W ithsFedtve @ rsFduHa dnadiie ang s ofppHisalflar
exanple, 30 to 80 gm preferably 30 to 50 gm - The
dFaREUEt1ye Fﬁ%“ﬁ%%%néurface el ectrode part 44 in the

el ectrode ructure 42 nmay_be greater than.the ,

i et oiT ofie) RO PoCT Lt TORLEoHs ARG SfigpPeity of the
than the 15 arrangenent pitch.of. the el ectrode

SEROEE Rds M RIdY &2 SIFbPERIIRT GRodtiongomperngs to become
p i bl wher eb abl lLectrical .connection to_the

R PR R h s, 2, ghre Gra A S e e 40t Brtitn ko

anij opi.call onRGUGL f.l f .th : .
a%%%g?%ongakﬁ¥t%o% ug%iégagg% 8%?8& fhcgﬁea g%dlﬁg ggterlal

a§Q¥§¥§d2W@tEscﬁEEQEQﬁﬁiXTE% HBE%%Q%%? %Ba%hgtb%ﬁ%hnts to
surface electrode part 44 is preferably 20 to 50 gm
MOLE to 2.5 T on the average.

The curing treatment of the molding material layers
20A is suitably selected according to the material used.
However, the treatment is generally conducted by a heat
treatment. When the curing treatment of the molding
material layers Z20A is conducted by heating, it is only
necessary to provide a heater in an electromagnet.
Specific heating temperature and heating time are suitably
selected in view of the kinds of the poljmeric substance-
forming material forming the molding material layer 204,
and the 1like, the time regquired for movement of the

conductive particles P, and the like.

According to the anisotropically conductive connector
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preferably 35 to 50 gmin that the strength is
sufficiently high and excellent repetitive durablllty

i s achi eved. The di ameter of t®é short circuit part 45
in the 25 electrode structure 42 is preferably 30 to
80 gm nore preferably 30 to 50 gmin that '
sufficiently high strength 1is achieved. 70 The
shaslc+ikey COMRect of+ 40s aalrderpriodusesh rf i aexamd e, 1o

in the foll owing nanner. More specifically, a |amnate
Meifldiad iaiaed By tHandnadi g s iedatipayeriwreddiuctive

“insulating sheet 41 is 5 provided, and a plurality of

t hriQugh-4w) esexiandd e thnsighupgotde tid cknesst WiSeche
direction of the insulating sheet 41 are forned in
t herdiphdatl nglgheet @e adfurtdieiodalmpatte amtteriialg ithe
accordance with a pattern corresponding to a pattern
ofcceldeutiriote srtuctal e A2 drndie: idh f e dctiys Ieser 25 to be
machi ning, dry etch machining or the like. This
| @vipratre avhtier ifHlxdd ttchehes g gt mbout the
phot ol i t hography and pl ating treatnent, whereby short
ciandgictt nearitcs 14y iawregrcdlive dodmectiadingd- nchdiodet dil in the
Ia er are forned in the through-holes in the
$aMst PRG tehdét rherebyaddicatPasid igaea igps the holding and
rOJected front-surface electrode_ parts 43 integrally
cgﬁﬁéE‘Qe&‘Oté‘ f’“l"i‘éeiresﬁ}@éﬁhvéssl?@rto j&cte @ift ip#estdnn,” can be
are fgrned on the front surface of the insulating

sRBEL1X1 COPRGFEEF: &P, aPh& L& E Py ey cwwglmqaﬁ;@ﬁgﬁémﬂ to

n%herla |s subjected to a photo-etching treatnment "20
t *a part thereof, thereby form ng back-surface

el ectrode 44 to f rn1th ec e str.uctures
42, mhgre %ﬁe S8kt r iRE 80n ectg %O |§dBF% Vgeffetal to

V\Ehé“%ﬁré”ﬁﬁ %Etcﬁ,e%a' ! %%%e%%h‘&%c%ﬁ% n%un%lﬁ%e\gﬁ% LoBtained

specti on

BeEhezéoHHHEE Q@ bQQEQ QQ %Bq EE%nQEQQ%n”Eﬁb%Eeleﬂﬁstlc

o,

anlsotroplcally conductive film 20 is at least 15 % by mass,
and the thickness t of the coating layer formed of the
high-conductive metal is at least 50 nm, the core particles
in the conductive particles P are prevented from being
exposed to the surface even wben.the anisotropically
conductive connector is used repeatedly over many times.
As a result, the ﬁeceséary conduétivity can be-surely
retained.

Even when the material making up the core particles
in the conductive particles P migrates into the high-
conductive metal when the anisotropically conductive -

connector is used repeatedly under a high-temperature

“environment, it can be prevented to mafkedly deteriorate
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pressuri zed downward by the pressurizing plate 3,
whereby the respective front-surface el ectrode parts
43 in the 71 el ectrode structufés 42 of the sheet-Iike
connector 40 thereof are brought into contact with
their corresponding electrodes 7 to be inspected of
the wafer 6, and noreover the respective electrodes 7

toche ddiepect 86 of dhecwaf @ndac ol gpant?i%gllEé; 20 Mse the
the front-surface electrodes parts 43. In this state,

eacihyefcdi: conglIGhé Vel patrist 22 d of nicpnnaddrtiidh thE the
el astic anisotropically conductive filns 20 of the

ani eia o ol |h e anshuDi d vier € gineGitdires?. are

respectively held and pressurized by the inspection 10

el ect rodtes Bircaf prelwit cifi ttHeoadd 130 oot vips paetilian

and the front-surface el ectrode parts 43 of the
elsddtiromoe: rstbhest U A2 afmprtes silveetsdt Kes edanmecttorl 0% at
40 and conpressed -in the thickness-wi se direction of

t A& 08tashicwhasies duropictalr] 3 hamdaetbvesf LDMEo20), is used -
wher eby conductive 15 paths are forned in the _

r éspédtsl we asdnidudd g subE tfagice dommdadi ¢hel elelsgic

t hi ckness-wi se direction thereof'. As a result,

e PEEERILERP 1EERRST G Usetivse f tRe &0ectededy7 ifto isbe

i nspected of the wafer 6 and the inspection el ectrodes
3+8£- P& e itre G S0 BT ONGr Siefts fac ithen CPEIYERiiEFegarts 22
22 Thereafter, the wafer 6 is heated to.a ﬁrescribed L
t ERPefRPEFE AP0 GYIT™ KO Rafer AOGRCEAGPLABILeY4CaRAUFRE Ve
pressurizing plate 3 b thggheater 5. In this s%gte,b
nERBEESF Ler8c A lF SPRENECE Yo VS PEFY oGS on ERERY

of _a..plurali of _i.nt ed circuits in_the wafer 6,
P A s kR St R RS
e ' c cti0 (o] r .0 _be.
T v P 2 or P R PAOR BFRD Bpi g Biporaerea.

 Asbactball ) S the AchLeuady! RLAUARLLDSLH" 8RR BBMABkelsurely

havi ng the above-
retained.

That having a durometer A hardness of 25 to 40 is
used as the.elastic polymeric substance forming the elastic
anisotroplcally conductive films 20, whereby it is
inhibited to cause permanent set on fhe_conductive parts 22

for connection even when the anisotropically conductive

connector is used repeatedly under a high-temperature

environment in a test, for example, a WLBI test, thereby
inhibiting the chain of the conductive particlies in the
conductive part 22 for connection from being disordered.
As a result, the necessary conductivity can be surely
ret&ihed over a long period of time.

Since the respective anisotropically conductive film-
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descri bed ani sotropically conductive connector 2.
Therefore, positioning, and holding and fixing to the
waf er can be conducted with eds® even when the pitch
of the 5 electrodes 7 to be inspected is small, and
noreover the necessary electrical inspection can be
stably perfornmed over a long period of tinme even when

t her 2R AL U 85 Used; nr eReatedhy BYQEe"@gy%\%j%{@?rﬁéd

used repeatedly in a test, for exanple, est

unglerr&s hb8h1hemperat Hhe dD-ep¥LHANPEYL on S NER KASHY Of
the el astic anisotropically conductivée fifms 20 in

t hel sat 564& 0pb CBE | YnHBEHEH I MEvEOPABRT 8F r2nksa, SHRI 411
inits owm area, and the absolute quantity of thernma

expansgit-éd @i ptanes dE6Leéd0bn 04 HEee| ashi€hlbs an object
ani sotropically-conductive film20 is little even when

I tof | snspbfetded 40dt bies nal abyst eaesSsStrépeci hey nebnductive
expansion of the elastic anisotropically conductive
fifimm2 @0 rethenged ahe ehclecdf oohe hentodtieopBtEly conductive
restrained by the frane plate by using a nmateri al

hefvii Iny-ae taovg toefid béent L oha@(od | sreall t heramda, the
expansi on as that for formng the frame plate 10.
Adestidiislad el apld drcioirarisetnnemdurstat efilgem 20 are
be stably retained even when the WBI test is .

pERRYT fed PO faNed ge-lar éddidfion, Figceldhesedastic
cross-sectional view schematically 25 illustrating the

¢ BRSSO L Ya st HEIC ekl ‘oY athrra L ddpeigdonis little
apparat us _naki ng use of, the anisotrapically . )

c oA @@S&ﬁﬂ%@uﬁﬁiﬁ%&% find o e HRAEHCR in a plane

i nventiaqn. 73 Eﬂ{s fer, inspection a ratus has .a , '
b BB Rkt SR b e A HOR G Hor b i ve £ilm 20
WA fer. 6 that.is an.object of, inspectian i

\lr/\glc‘:’%:;‘v %&%Anltevlés’c usa%fjoencscepcl{] pteO g% %rcﬂélevhé”c%aetriensgl i ?Che :
%hgkﬂlﬁtlh%pélﬂ%g?l%rn %% '1:She5 eqra%\@i%e%r{i%o%r%pq%wjdy %fonductive
t hi's chanbe , and an evacuat or

film 20 in the plane direction i1s surely restrained by the
frame plate by using a material having a low coeffibient of
linear thermal expansion as that for forming the frame
‘plate 10. Accordingly, a good electrically connected state
can be stably retained even when the WLBI test is perxformed
on a large—area wafer.

Since the anisotropically conductive coannector is
obtained by subjecting the molding material layers 20A to
the curing treatmeht in a state that the conductive
particles P have been retained in the portions to become
the parts 25 to be supported in the molding material layers
20A by, for example, applying a magnetic field to those

portions in the formation of the elastic anisotropically
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(not illustrated) such as, for exanple, a vacuum punp,

.is connected to the evacuation pipe 51. A probe

menber | of the sane constructi®n as the probe nenber
1 in the wafer inspection apparatus shown in 10 Fig.
12 is arranged on the chanber 50 so as to air-tightly
cl ose the opening of the chanber 50. More :

Speshdh Rl Y, £ fllns B2 @S Ge QEANGODd SpAF £ AP0LH b Nexisting in
cl ose contact on an upper end surface of the sidewal

| neRdephanes €90, badishd hene PELPEs MBITbES He | SubdANedin the
in a state that the 15 ani sotropically conductive

CORYTRLiy s ©dtdh Shertiyddkeoxomnnest orpdbe idies efcday® above
been housed in the chanber 50, and the periphery of

t tenCiveln hroarsk 3bHori dNsenit othe ther 0of r Sisiscduelehn
brought into close contact with the O-ring. Further,

t horoduactlite biviaimg-B30-froyinngpeiodd ot i hgdal frange Phte 10
state pressurized dowmmward by a pressurizing plate 3

praod dedt arettherdrhcd surd geert {appero swrdace tihe tdenductive
figure) .thereof. A heater 5 is connected to the

Cchraier B0 fand admeeqriessur P2i ag rplkatle , 3 thes condsutch va

waf er inspection apparatus, the evacuator connected

t &P atie. ceagc Fatdish BRI YEeSE O ff ndfe hti@ith o8 ined in excess in
driven, whereby the pressure within the chanber 50 is

75 Do FRRER GG,V E G rdtadsl €011, B IE i1 | ¢therch A e located
result, the probe nmenber 1 js pressurized downward by

t FES ta R SHRGT PP S06: GONANEHRF [ 56 Pitng O35 Gognection

el,asti cal | def orned, .and sq the pr.obe nenber, 1 i.s )
Ve Mo R ks 8 s GFY SR Guad FopgUsEive Films

9Pk 80,2y b ISLRL 8o EIBECLEY LY REEEOHL e
3 BB SRR T YSUIER 2 LI SOSBLS g0
f oL ,eeaneghi 0n i RrLhe (Bhas the @S L PGl N i eved with
certainty in all the conductive parts 22 for connection in
the elastic anisofropically conductive films 20, and
moreover insulating propertyrbefween adjeacent coﬁductive
parts 22 for connection can be achieved with certainty.
Since the positlconing holes.16 are formed in the
frame plate 10, positioning to the wafer, which is the
object of inspection, or the circuit board for inspection
can be easily conducted.
| Since the alr circulating holes 15 are formed in the
frame plate 10, air existing between the anisotropically
conductive connector and the circuit board for inspection

is discharged through the air circulating holes 15 in the

frame piate 10 at the time the pressure within a chamber is
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10 conductive films 20 of the anisotropically
conductive connector 2 are respectlvely hel d and
pressurized by the inspection® ectrodes 31 of the
circuit board 30 for inspection and the front-surface
el ectrode parts 43 in the electrode structures 42 of
the sheet-1ike connector 40 and 15 conpressed in the

t i gkness-mse difeaty ofhé)fpf@ﬁs@ﬂ'@%é&mlng system is

ani sotropi cal |y conductive filnms 20, whereby

cangict i e apaths s d Of SR (bt dls 4 N8y ESPYAAdDEE member in a
conductive parts 22 for connection in the

t RiCie s ser it egip0rk ther aaficrASyia 1 nesWdscribed
el ectrical connection between the electrodes 7 to 20

besunspacired of WHeramf ethd anickdthe g nsla6t iddhductive

el ectrodes 31 of the circuit board 30 for inspection

i scactdeved. caTher eaftary Hiwghaf emi® il deatethdaata with the

prescri bed tenperature through the chanber 50 and the

pressuriiizimgrdlaie idpedtiorheatertimt et hies estsatmy,

necessary 25 electrical inspection is perforned on

e&dlecdfrigapg] woaltiaatiagf dant éxpr acdd eoiadc wiittd ioententy.

waf er 6. According to such a wafer inspection-

apPatsrus R shes tADTs P agfaftedtls as t hose about the

waf er |nspect|on apparatus shown in Fig. 12 are

br ought FaBout'? i# &d@reissnsSechd onppel &icingpberpadcally
aratus can be mniaturized because any | arge- sized

FE&%FF? ﬁ&gn@ﬁarﬂoé“ﬁ’ﬁrélcﬁ&fmr é’(fuu%&xeglﬁ&aﬁé’r UGFEE 5

e whol e wafer ch.i.s the obj i,nspecti.on

céHSPﬁgtﬁPé‘s?é’é’aWté]\?eﬁlaﬁ%Pge ué\?eﬁfmﬁgﬁ“ i é’PléailY
f h t

o A k 3%1.%%5

h O

9h§§ %gf%Ee %%E%%%éﬁgt %%%fg%%geser% ggr orm

anlsotroplcal connector

twe 1
eéiéE%QQcQ% ggﬁﬁgggﬁ?ggf%ﬁgggrg Op%ﬁQQQE%gpg% 1ntegrated

onnect or ectl

'§19b§99§f989mEBVBHQB RE%e%'EnCthHEQE'BQ Eﬁee§afe§ of
the frame plate 10 in the anisotropically conductive

The wafer inspection apparatus shown in Fig. 12 has a
probe member 1 for conductiﬁg electrical connection of each
of electrodes 7 to be inspected 0of a wafer 6, which is an
object of inspection, to & tester. As also illustrated on
an enlarged scale in Fig. 13, the probe member 1 has a
circuit board 30 for inspection, on the front surface
{Lower surface in Fig. 12) of which a plurality of
inspection electrodes 31 have beeﬁ formed in accordance
with a pattern corresponding to a pattern of the electrodes
7 to he inspectea of the wafer 6 that is the object of
inspection. On the front surface of the circuit board 30

for inspection is provided the anisotropically conductive
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connector 2 at the tinme the pressure within the
chanber 50 15 is reduced, whereby the anisotropically
conductive connector 2 can be®$urely brought into

cl ose contact with the circuit board 30 for

I nspection, so that the necessary electrica

connection can be achieved with certainty. [Qher
erdagidmisl2 20 e R5esenlcd eI O S 0d 4d PdRd 1 6 4
to the above- described enbodi nents, and such various
changes1Ora nilidd Gatd Onshascdland4 Ped helow Jmyrde

added thereto. (1) In the anisotropically conductive
Cmetiction GONAIE iae Pard Srfifo thsbicnectdomddidtve f£ilms
are not to be 25 electrically connected to any

electorfodthd adithddispecied dpgposedvadferanrmpdamdal Meetd Rcontact
the elastic anisotropically conductive, filns 20 in

addith amet d ridye: codinduciliecet atdss P2 of6 thery cdanmnget ibekrd 30
An ani sotropi cally conductive connector having

elfast ilasgricsdtomopimadecttiorsdyct | ®e themronn whir€hce (lower.
the conductive parts for non-connection have been

f srmddce winl IF dger diziafafertise adesortidggd.cad 1pi gontmdts v

plan view illustrating, on an enlarged scale, an

eFasreetani Soteopireaiided enddierityd ifkid wonpegiror 40, in which
ani sotropically conductive connector according to
afioPhEFraldfo @it mede cor odfe shrasdnr cisndénbipdr. besnt peranged

el astic, anisotropically conductive film2Q of this

ani*sBPr opPEARIFY B0 SE6FFu V& E6RRECESFS Hifhuthr ppttern

of conductive parts 22 for con ecgion that are

eF REE PPREPFY "Bomfle CPEIPAG Te&Re L & 55998C5€°%ﬁ§p30F8dbe :

i n_a_waf er, ich is_an abject .of inspection, _and :

P EREBERD R ERECRAEEE. T rERh #8cthBnBBgBFTabE oRepection,
perp i cul t aper. in_Fiig. 15).0of the 15, film
ARt Y Aonbr, 8RR elp ek op b ek 0Er S 2g ol

t@p?&é@& EB gnaoﬂ§oh§hﬁcgﬁEgaggﬁtﬁ%EhwﬁtRaELSr80 ductive
corresponding to a pattern of the el'ectirodes to be
‘parts 22 for connection in the elastic anisotropically
conductive films 20 of the anisotropicélly conductive
connector 2, fespectively.

On the back surface (upper.éurface_in_the figure) of
the circuit board 30 for inspection in the probe member 1
is pfovided a pressurizing plate 3 for pressurizing the
probe member 1l downward. A wafer mounting table 4, on
which the wafer 6 that is the object of inspection is
mounted, is provided below the probe member 1. A heater 5
is connected to each of the pressurizing plate 3 and the
wafer mounting takle 4.

As a base material for making up the circuit board 30

for inspection, may be used any of conventionally known
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I nspected. These conductive parts 22 for connection
respectively contain conductlve7particles exhi biting
20 magnetismat a high denS|ty a state oriented so
as to align in the thickness-w se direction and are
mutual ly insulated by an insulating part 23, in which
the conductive particles are not contained at all or

SCH ERbYs GO & Meter LONFUCIINER At £:26 1% thereof include
non- connection that are not 25 to be electrically

Caiged €0 d Or Sdtyn ehLEd F DEs toude ad NENEEE ediHdv-th8 nforced

waf er, which is the object of inspection, and extend
i reddwey thickinessgvise tlibectiom fdecddrgmshoi’ ReMBEN glass

the conductive parts 22 for connection | ocated nost
- outidiede- riai. raf gt et tpany invade thees aondiet | gles partisHad2-

for connection are arranged and the franme plate 10.
Thee i rcondhest | hvies npaird igni2t frora iore cormigct | Gimd erdmanti c

the 5 conductive particles exhibiting nagnetismat a

himgit sdeigslist ypudin &6 tlases ord dnitah sbiaasideo aald grivmina.
the thickness-wise direction and are nutually

‘i nsul at &efy gmviee o dadiad e Tp PPe 122 Uso i ogo meedoirod.ng  the

by an insulating part 23, in which the conductive
pHLBLc[tes tade nonademcdiated damadiar igl reviagr gelopefficient

contai.ned. In the enbodiment illustrated, projected

| pAft $1883%nFhSTGiLe SFEATFACRS 97 3 BORtdPNE flroorﬁf"ovt Heyre

h the conductlve parts

Sﬁ%?%%%§8§ﬁe5tﬁb rt2%3§5%ﬁfpﬁﬂjﬁﬁs P?EFéB?d%F%Y preferably 1
I 5
by R Zﬁnws Fa bR hRar ea ! her eof

' I f th t bot h,
o5 5y B cLOlRoat s DGEE ROELEOTR 0D B0 Mt

5y§e&r99egaﬁkgrggn%%ga %gr&ilgi%gs augg%ngﬁiegggahumina,

edge of th unctional part

syepoited that iksnf bxedshe aaﬁuauﬂearhgquConéﬁa boron

peripheral edge about the anisotropicall uctive
nitride,

The sheet-like connector 40 in the probe member 1
will be déscribed specifically. -This sheef—like connector
40 has a fléxible insulating sheet 41, and in this
insuléting sheet 41, a plurality of electrode structures 42
extending in the thickness-wise direction of the insulating
sheet 41 and composed of a metal aﬁe arranged in a state
separated from each other in a plane direction of the
insulating sheet 41 in accordance with the pattern
corresponding to the pattern of the electrodes 7 to be
inspected of the wafer 6 that is the object of inspection.

Each of the electrode structures 42 is formed by

integrally connecting a projected front-surface electrode .
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filmarranging hole 11 in the frane plate 10 is
integrally and continuously formed with the
functional part 21, and the céi&ductive particles are
contained in this part 25 to 25 be supported. O her
constitutions are basically the sane as those in the
ani sotropically conductive connector shown in Figs. 78

I 4., Fig, 16 is. | ' illust [ . ,
eﬁtagfrtgelldf I‘%@a See;& Ztnoae a‘%trkl r\éolna\rqvi Slsuo]#rjagcpei)rg llﬁny rcgsiwn't'ffcn&{?%eln the
fid.m.j | Sat i_Gal 0 ciq annect.or ..

alcﬂclgddt!% 4 Srbtfo aggr{{%r{ﬁg:racgde%bsg}gél]e?%n ! g%%(%: Ke pSlraetsee—n l.ke back=

| VA QDo L NG LI AT Gy g gelflip;%écf’pd ally wonduglivg o o

film20 of this anisotropic conducti ve connector

a telirid] g1 10fn F AHMGT iMe RAdS 125 tHH HPHGdAN circuit
that are electrically connected to ‘electrodes to be

i pepecter dytahdiaferon \Righ 1irs @k o eond Qfise direction

i nspection, and extend in the thickness-w se direction

(difr ecid dhsparAEnd eleyt tza t he paper in Fig. 16) of

the filmare arranged so as to align in accordance

W th a Npapkertiocndearedpandiang ono ig paidoercd oh the insulating
el ectrodes to be inspected. These conductive parts 22

f sheednrdc sicorf ak5 ase dpre dtaisv elnys vd@ritiaion poopdudtyl wead is
particles exhibiting magnetismat a high density in a
sfaeeibdicent Bdrsexasprie, al rgainnshhett hpckadssfwaspolyamide
direction and are nutually insulated by an insulating
paPE1R3, liAWwiRi cHYEHalc ordieEitve PogaESiteIres fateregesin or
contained at all or scarcely contained. 20 Anong these
cbRBudikee Par fs SheefoPbiainest kan impregagddag e cloth woven
parts.22 for ,connectiagn, which are |ocated at the

cBHt %Fbﬁﬁ& Ydit8i AT¥alh ShRefPoyFPedgsCalled &es4ns may be
cl.ear,.ance greater than a cl earance between ot her

aﬂfg ent conductive parts 22 for connection. A

e e R AR S
thickness of the insulating sheét 41 so far as such an
insulating sheet 41 is flexiblé. Howevér, it is preferably
ld to 50 Um, more preferably 10 to 25 Hm.

As a metal for forming the_electrbde structures 42,
may be used nickel, copper, gold, silver, pailadium, iron
or the like. The electrode structures 42 may be any of
those formed of a singlermetal, those formed of an alloy of
lat least two metals and those obtained by laminating at
least two metals as a whole.

On the surfaces of the front-surface electrode part
43 and back-surface electrode part 44 in the electrode

structure 42, a film of a metal, chemically stable and

having high Conductivity,.such as gold, silver or palladium
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to any electrode to be inspected in the wafer, which
is the object for inspection, and extends in the

" thickness-wise 79 direction is &rmed between the 2

conductive parts 22 for connection., which are
| ocated at the center and adjoin each other. This
conductive part 26 for non-connection contains the.

conglusté ¥erNRT§ i £bB%e@Xih btﬁwgomgﬂéﬁ%étt@e hé:g@cérode
density in a state oriented-so as to align in the

t ke sEs Wh S8 £ F &ET | O itk d S st Usth s | ©184H At &4 contact
fromthe conductive parts 22 for connection by an

i nsad it igePadite Zhtaidedhi ch the conductive particles

are not contained at all or scarcely contained. 10 In

t he enbartiergntojiddiest nadiefht 4 ojiect®ebrpardisr2dandd ectrode
projected parts 27 protruding from other surfaces than
porantons3 it tie ohlddierabnductivierpards 22 gfferably 15 to
connection and peripheries thereof are |ocated, and a

par itom, medre whiieclerddid yearduet i3k parin 2hd0rstable

non- connection and a 15 periphery thereof are | ocated,

ared- Sfcgreth latcoriiose gy ticorigie onl dssttpds des-ofbet Hespected of

functional part 21 in the elastic anisotropically
cohGuetitrg 9 laamdpe Achileeaser | Bher diamdgeropft hbe front-

functional part 21, a part 25 to be supported that is

f PR&dacs &H&%&ﬁ&@r@é&%ﬁ 6 HHEssdr i rﬁln@dg@ the size
about the_ ani sotropi.cal conductive fil marrangi ng

h8PE PEHH e aﬁéea%%éiefoﬁos Bentagraated gid the wafer 6
contlnuously formed with the functional part 21, and

t RE c&ﬁduéplvgxﬁﬁfﬁﬁclég §Pe8@oHPalEé&fﬁﬁapﬁws38aFP 24 Hm.

to par.t ed. 25 i fic _consti s are

basi cal 1% RE-556% 88 th5sBRCK FHETEAr6Lrb Fegﬁ part 44 in
C@nggﬁéﬁ%rgﬁ%n%%E%rt QMY 5 hﬁ Fbgsgr%ﬁ%%r than lﬁe diameter

ani-sotropic y con lve con
of the short circuit part 45 and smaller than the

arrangement pitch of the electrode structures 42 and is
preferably great as much as possible, whereby stable

electrical connection to the conductive part 22 for

- connection in the elastic anisotropically conductive film

20 of the anisotropically conductive conhector 2 can aliso
be achieved with certainty. Thé thicknesé of the back-
surface electrodé part 44 is preferably 20 teo 50 Hm, more
preferably 35 to 50 Mm in that the strength is sufficiently
high énd excellent repetitive durability is achieved.

The diameter of the short circuit part 45 in the
electrode structure 42 is preferably 30 to 80 um, more

preferably 30 to 50 pum in that sufficiently high strength

is achieved.
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Fig. 15 and the ani sotropically conductive connector
shown in Fig. 16 can be produced in a simlar manner
to the process for producing tHe ani sotropically
conductive 5 connector shown in Figs. 1 to 4 by using
a nold conposed of a top force and a bottomforce, on
whi ch ferromagnetic substance |ayers have been
respect i med yshos et kd cACLOEEIACL) Wi Be PMABESd, for
corresponding to an arrangenment - pattern of the
comclargplae partise 22of DswLapneshh@A. and 10 conductive
parts 26 for non-connection in the elastic
ani sot r afi 0@l dpeconidtect iwe 4 i 14m120cd andeef I MBshtaitbd by
non- magneti c substance | ayers have been forned at
po¥anigrst irng heermatrh ldweef evm ommghed i Caslibgtanee: 41 is
| ayers, in place of the nold shown in Fig. 7. 15 Mire
spextvidad | yandior qrldirayl 1ty st htlareowdith hal gaigxtefding
for exanple, electromagnets are arranged on an upper '
s fim s etlplchne s srvire tdrdorice andl thd owerulating
surface of a base plate in the bottomforce, and the
el @S orfdgfeis frasshermatide wkrarleniiricn stslati g of the
terial 20 layers formed between the top force and
EMHOR TG 2 Tc did ftGarelarie ivdlitds adipsfdesa@d i n
portions to .becone the functional parts 21 in the
nGCHERGPAREERCaIT A dy st e farHe@ddosle sémuicsngeso 42 to be
becone .the conductive .parts 22 for _connecgtion and the .
PP EIBrs o I BaEEmE AT it Bt & S5t (18 358 6 the Like.
nen- co i.on, and _ori.ented.so as.t.o align in the
g L R i LR
I 11 t her w th nductive.particles
| S oL o ERoE 0, A50, BTN e S aE By B BEehy e
: di Lal sl F [ i.ned _a e
i B R e

naker kgkmbayehs takethsbhhfCched k018 %Héiqgsbﬁgﬁﬁﬁgn%heet 41,
whereby the elastic 5 anisotropically conductive Tilns
28neagh €papesAd efimkheproiected front-surface electrode
parts 43 integrally connected to the respective short
circuit parts 45 aré formed on the front surface of the
insulating sheet 41. Thereafter, the metal layer of the
laminate material is subjected to a photo—etching treatment

to remove a part thereof, thereby forming back-surface

electrode parts 44 to form the electrode strﬁctures 42,

- . whereby the sheet-like connector 40 is provided.

25

In such an electricél inspection apparatus, a wafer 6,
which is an object of inspection, is mounted on the wafer
mounting table 4, and the probe member 1 is then
pressurized downward by the pressurizing plate 3, whereby

the respective front-surface electrode parts 43 in the
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functional part 21, in which a plurality of the
conductive parts 22 for connection and conductive
parts 26 for non- connection cddtaining the conductive
particles in the elastic polyneric substance in a '
state oriented so as to 10 align in the thickness-w se
direction are arranged in a state mutually insul ated
by, j | at | 3.€0 S of. t.he elasti.c
poﬁlén}gtr%%@%u s%%lgfé% ngzvm?%h %eﬁgeoentdulcjﬁ%econnecwr 40

partd.des Are Muﬂ%sﬁNo aéor?éf:{dc@\r/%ils%ﬁrw‘?géiyr p({o%_s'reenstponding

and .the part 25 t0o e supported, . .
cantddwyiisd y and, Ix ir{gﬁ&f@éd Yo i %@%ﬁ%rﬁh@f%{ﬁ%@eover

edge of the functional “part 21 and in

C oMl Gld 3 iaildd GRS BFILON aldiedh ik JNe &l aH ithe warer 6

pol ymeric substance, are fornmed in a state that the .

pante hrd=G e APpof etk s hegndixed 10 dh®des parts 43.

peri phery about each anisotropically conductive film

20rartrdngistg ol eakh off the: fdarmgiate phGt st her eby

produci ng the anisotropically conductive connector.

Teencerdich e pdaet £126 fior androtaopeckiloy icdntthetive Films

ani sotropi cally conductive connector shown in Fig. 15

aP@ odadheobmndisned opy cagplyy icogdactigretbankicebad toare

portions to 25 becone the conductive parts 26 for

n&ASEEAKATEEYN NEACt had moledisng imetiebivalthkayespeptnonhe

formati on of the elastic anisotropically conductive

f fLAFEOCH6sgdlhef tthe cdmquéti beagd pAr Epel éssericstpngand

bet ween the portions_to becone the conductive parts

250 f ot TEBRAEEFTBRS PdESLEQIRDBRTEA 4B defi Ahet Réectrode
material |ayer, and the frane plate 10 at the

| di

POFTFORETES BecBhe The BoRdaLtKoeCHARPSEPS! 20 and compressed
- ti 5 and suybj ect i t | dj mat er i

o eF T ot B pAgFroa: ertorhotnPS Shat S19REE. “upon

48P 0000 LD BLERLIE AL DT OPERLLY. onccrive

2Ve0t 20 [EOMO8! 1Y OALNELEDLD; §XCESRa |0, s Lhe
%grtl ons to gecorre ?he con% ?I VJé pa?%%d%%t%%? parts 22 for
connection in the thickness-wise direction thereof. 2As a
result, electrical connection between the electrodes 7 to
be inspected of the wafer 6 and the inspection electrodes

31 of the circuit board 30 for inspection is achieved.

Thereafter, the wafer 6 is heated to a prescribed

 temperature through the wafer mounting table 4 and the

pressurizing plate 3 by the heater 5. In this state,
necessary electricai inspection is performed on each of a
plurality of integrated circuits in the wafer 6. -
According to such a Wafer inspection apparatus,
electrical connection to the electrodes 7 to be inspected

of the wafer 6, which is the object of inspection, is
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10 connection, which are |ocated nost outside in the

nol ding material |ayer. Accordingly, even when the
respective elastic anisotropicd@ |y conductive filns

20 to be forned have conparatively many conductive

parts 22 for connection, it is surely prevented to
contain an excessive anmount of 15 the conductive

Paf & £&PSd | PnEHEGE OPLUICH L ¥8e PRL IS 221 f@éviﬁg%}?&tw&e_

| ocated nost outside in the elastic anisotrtopically
Canskiiet ives fah 1 20 og s LONIMEE YL PR tSordbe dr 2.
non-connection in the ani'sotropically conductive
Cmﬁréh%iﬁﬁmiﬂ-aﬂﬂ eno R epcdn bt al Y. the wafer
upon the formation of the elastic anisotropically
candudid weorddldt D, wiafpl A9 @rdragnedn cthd igleh ot e
portion to becone the conductive part 26 for:

nari-cconrettid oh ta bde mad«t gl nipd edniadl 1 | apel ddrggatdierthe
the conductive particles existing between the 2
adjegeerards gordinns 1t o legoonel drhecaoo s et tiakel ypardrs cdhed
for connection arranged at a greater clearance in the
MV @G retner iRdriddayer | tiate teheerpovhtdronhteo dpgeomsutshes used
conductive part 26 for 83 non-connection, and

s tigPecttiadd 1 19 et Mty Tiatesy ol Usyrerrepeg teddyr iimga test,
treatnment in this state. Thus, upon the formation of

t AETe PSP Sanids ST Edpitealt yreied de thitgd fhempeze,turehe
condyctive particles are prevented from bei ng gat hered
5P 1ERCBEE St the 2 adjacent portions to becone the
conducti,ve parts. 22 for connection arranged at _a

gr eat er > *Bf&aFfifle Ofn Hhe SABE I Ag 2RACAIFRP 1Ly &Y. conductive
A di ngl wh th ti lLastic )
ARLLSET 851 a8l Y75 SRAGELT VL Pl Ns 2006 e o GPRRACHaFe 2 18

. 2. ti t 1Q.f ti
ket st e, 0 80, SIGELER, ot Lnorne

T B R T S R
anisotropically cqnductive film 20 ;s little even when it
is subjected toc thermal hysteresils, the thermal.expansion
of the elastic anisotropically conductive film 20 in the
plane direction thereof is surely restrained by the frame
plate by using a material having a low coefficient of
‘linear thermal expansion as that for forming the frame
plate 10. Accordingly, a gbod electrically connected state
can be stably retained even when the WLBI test is performed
on arlafge—area wafer.

Fig. 14 is a cross-sectional view schematically
illustrating the construction of another exemplary wafer

inspection apparatus making use of the anisotropically

conductive connector according to the present invention.
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connection. (2) In the anisotropically conductive
connector, the projected parts 24 in the elastic

ani sotropically conductive filfs 20 are not
essential, and one or both surfaces may be flat, or a
recessed portion may be forned. (3) A netal |ayer may
be.formed on the surfaces of the conductive parts 22

for connggilop, oy theselastig LS9tH.00i £ably.
conductive i 1me 20 ?ﬁ ~Wen P\ %ﬁgﬁggn%§$c§§% %f%ﬁ%%

| Scusfsle S50 Bgsgeq Bt efhal 19f LRerEEAMe: Plat eol0 Il fFer 6
the production of the anisottopically conductive
COMHILEL D , an SolPaRE Of Ph@bihPioRels PREEE £=@boul, 18 cuation
ani sotropically conductive film25 arranging holes 11

| pidhe 571 af®r pbed @udOi Nt A WRENet | €he SHRSTIRNCES O] 5

- coating themw th a magnetic paint to apply a

magretided | 2t ta tded@b0l 1 06 £ arHEaANSh&indOr$0 NGand an evacuator
ferromagneti c 84 substance layers in the nold 60

cofrrees pidridi sigrd ted )hesypatt tss , 2601 oehemsupport tethafm thenp, is
el astic anisotropically conductive filnms 20 to apply

a quagreetties] ficel the erestuninieyn phee Wllized as a neans

for applying the nagnetic field to 5 portions to

becone thenysda B ar e s udporteet: iapntsieruattlodi g the
material |ayers 20A. (5) The use of the spacer is not

ePFORE Aleren He iffortiet ivrfeof dmseawilidim@gnpgtrertiugl shown in

| ayers, and spaces for formng the elastic '

afirtSot FapilEalAnFadeivduct véis ighesasay e STO asurtdl pir-tightly
retai ned between each of the top force and bottom

f 6rCEE &RE OCRETFISE DIthe B HAF dtther MABangrecsfically, an
th robe menber, the sheet-like connector 40 is not
eSLARTTE O ARG e st "ARs dtt PO PR t6iha et Ae pper

fil 20 h [ . i call, d [ 1
(NI sRRABet 2 RSO ARL o SOANGLINE 1) g une
gﬁkgﬂe.h%pggroqj?%taggahg%%eggl%nst%%ea%ﬁg%v%he

ectrica

. anisotropically conductive connector 2 and sheet-like

connactor 40 thereof havé been housed in the chamber 50,
and the periphery of the circﬁit board 30 for inspection
thereof has been brought into close contact with the'O“ring.
Further, the circuit board 30 for inspectidn is held in a
state pressurized downward by a pressurizing plate.S
provided on the back surface (upper surface in the figure)
thereqf.
| A heater 5 is connected to'thelchamber 50 and the

pressurizing plate 3.

In such a wafer inspection apparatus, the evacuator
connected to the evacuation pipe 51 of the chamber 50 is

driven, whereby the pressure within the chamber 50 is .
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connection. (7) In the anisotropically conductive
connector according to the present invention, the

ani sotropically 20 conductive f44 marrangi ng holes in

the frame plate thereof nmay be formed correspondingly

to el ectrode regions, in which electrodes to be

i nspect ed have been arranged, in part of integrated
ciresitsyformed, on r, | | s_an, obj ect ,of
insﬁg%%?%n?éhngo$h%§%¥§£ iclggégo %o%?c%ﬁWyr'zﬁﬁ a result,
CanduGhi g B IRY, bE; 3LEANGEL: | By CAGH,

ani sotcé opl cal%y conducst ?I%/Jé [ rﬁ%ér]c} angl nvggﬂ%:lggéthe

AGGRE Sl gt O- %‘sﬁﬁ‘r@,nivﬂ%f&w cald yO—CLOﬂS:BJCéEi) V%D%Zl.astically

connector, a mafer can be divided into two or
arRaso ied CUALCd vely pesdoratdie- pr obe f&sls Uwnward. as

integrated circuits fornmed in each of the divided

areassdie & specifdddd [y, td thd Sidle@sseMt Alhd GraXer 6 are
collectively performinspection on all the integrated

Cirectidcst ifvayrine dhxaws d1hel if ey ithdihe owfeisddispesd iibne-
process using the anisotropically conductive connect or
accorgiory dledthedy esartts i4bvent iddrearrddie ke urer? of
according to the present invention. 10 In the burn-in
t gése, shesgedtiken ddameatequi4led ah eadch sobktent egeatedductive
circuits is as long as several hours, and so high
t PRetef fiZcifonc yogare dié ocac Hinevide: whers ttilve andspactopdraild v
conducted col lectively on all integrated circuits
f 6PREY CEHA vea fidmer 20 gt fbepeslie otasrign lillye combective
hand, inspection 15 tine required of each of
i FPERRELed &i AEG F&SP§CAd VERTr hedd agey prasswirigedsby the
and so sufficiently high tinme efficiency can be
achFBFES eFef \RiveR CAeRafér Oifs tdiey Cdeq ilit 80276y 3Rpfer

eas robe test is conducted collectively on

ar nd_the p ]
hESBPSER CAPEUITTE FEPREASTH L64En SoF CtRaYa braga 23 in the
f%ggétr%QeAétQ%%%Ekggd4§b8¥ethgcgﬁégkﬂgikg LO8ATBEN2A 40 ana
. compressed in the thickness—wise direction of the elastic
anisotropically conductive films 20, whereby conductive
péths are formed in the reépective conductive parts 22 for.
connection in the_thickness—wise direction thereof. 2As a
result, electrical connection betweén the electrodes 7 to
be inspected of the wafer 6 and the.inspection electrodes
31 of the circuit board 30 for inspection is achieved.
Thereafter, the wafer 6 is heated tc a prescribed
temperature through the chamber 50 and the pressurizing
plate 3 by the heater 5. In this state, necessary
electrical inspection is performed on each of a plufality
of integrated circuits in the wafer 6.

According to such a wafer inspection apparatus, the
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el ectrical inspection is conducted every area divided
as to integrated circuits formed on a wafer, when the
el ectrical inspection is conddéted as to integrated
circuits forned at a high degree of integration on a
waf er having a dianmeter 25 of 8 inches or 12 inches,

t he nunbers of inspection electrodes and wires of the

ci it f i ' ' ! ! '
oot PR i I RAL YRR SR, apparatus
Candiat och Golg eotj valyy 1AM Al Ll e9hakeMli ti0n, the whole
circuits, whereby the production cost of the

I nSPgddOhn R AIYS (A IR HedUGRGrSSIRLSddise any large-
ani sotropically conductive connector 5 according to

t h,qzwcegrﬁrgssum_mtﬁgoa;éaha;ﬂesnpricgogld@rﬂ@{?n@zp,ora%@mreover.
to the present invention is high in durability in

r epeatet lus tiafidie d I aquencyi 4 anepRipeed RE inspection, can
ani sotropically conductive connector suffers from

t beublre ssicch ey Rewnofe rdae eam®s Whew WheN wialfeirs su$ed i large
the nmethod that the 10 el ectrical inspection is

camauactodd dwer exampdedi B dedhas toor drebegratieddiameter. In
circuits forned on the wafer, so that inspection cost
cardig ioaducéa.ce( 8heThé raniigotriepicgl hylesndbchiree formed in
connector according to the present invention or the

pitBBe fremseirlats dfcéndithg voisksrppésedtlyi peedticonve

may al so be used in inspection of a wafer, on which

| RPBGF&TEd ¢€irr edit SXhAYLRY Ppilopest t8cehaécpbgepically
(bumps) fornmed of gold, solder or the |Iike have been

f BPREHC LK CadAPPPERCE 02t RBC k8FebLrHi6f PaarfaPBr fo8n

which integrated.circuits having. flat el ectrodes 20

 BPRBACHEORI tit HbRPHAYE=HehPEPReaNe SPAECLREULating holes

el sehrodgal ored ol.se! o 58! e, kil hard e

| aFhEEhE oge Lot EHal LTI (LUBIE0L 5 8 DRHber 5o
is reduced, whereby the anisotropically conductive
connectof 2 can be surely brought into close contact with
the circuit.board 30 for inspection, so thatrthe necessary
electrical -connection can be achieved with certainty.
[Other embodiments]

The p;eéent invention is not limited to the above-
described embodiments, and such variouslchénges or
modifications as described bélow may be added thereto.

{1} In the énisotropically conductive connector,
conductive parts for non—-connection thét are not toc be
electrically conneéted to.any electrode to be inspected in

a wafer may be formed in the elastic anisotropically

conductive films 20 in addition to the conductive parts 22
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25 required for breaking through the oxidized filmin
the inspection of the wafer, on which the integrated
circuit having such prOJected ™ ectrodes have been
fornmed, so that 87 the inspection can be perforned in

a state that the conductive parts for connection of

an ani sotropically conductive connector have been

br peightoh At &+ dbh eClarf e AL+ r I tcrlaltlli/e &lreeidades dQ & cor

i nspected w thout using any 5 sheet-llke connect or.

Whedly 1 fi§ PETA & Bic Odn Bs ¥R 81 £81 LPNEMCE G ik B STAL € 5 n which
that conductive parts for connection of an

antisotcaphcatlye sonEkiCtdyenEONNO&F Ay &1 PREbeen Formed,
brought into direct contact wth the projected

elvect ¥ doese i ndf cdr dse ddect 119skes to be 10 inspected,

the conductive parts for connection undergo abrasion

or per methient Konpy esgileen defar At At ikR N@n an enlarged
pressuri zed by the projected el ectrodes when the

arfi ot o &t 136 Ton dutits oer goinrelctoredisiuessdide £ilm in an
repeatedly. As a result, increase in-electric

r 681 istodre iarvd. oo reeti ont vel B draidaie teddreling to another
el ectrodes to be inspected occur in the conductive

p&Pe Figendorifedtiopresethamvienttias .beén thecessaryc

to replace the an|sotrop|call conductive connector
b?n&sﬁ&ﬁo@ﬁé’ad{lya NG Frigigu 28c ©dr dhig ﬁ@lﬁl@éroplcally
ani s plcal onductlve connector _ 20 according t

t 8T Fé? éme 'ora &Py REnFEPIHEESVEI B grft@ 22

e present .i.nvention, ver t he _necessar
c%naﬁgf’ﬁ? PO S ilﬁ% ﬁ‘&? @Ftéﬁcaﬂr&ypsﬁlaa%@dt
th f
R T L %nafgﬁ&ewgafshslﬁnwegbnect
0L ¢12 t eqgra ircuits have
bégn pgggﬁat ‘a #% %Qggé?eégo ae; %gegra Fon " §Fndarection

thsl9@b%95&08b9§éhﬁ1892Q#0E'V%hgoggéggogn Qigprgg? of the
nmber is high in dura ity inr ated use
film are arranged in the functional part 21 thereof, so as
to‘align in 2 rows in accordance with a pattern
corresponding to a pattern of the electrodes o be
inspected. These conductive parts 22 for connection
respectively contain conductive pérticles exhibitiné
magnetism ét a high density in a state oriented so as *o
align in thé thickness-wise direction and are mutually
insulated by an insulating part 23, in which the conductive
particles are'not contained at all or scarcely-contained.
Conductive parts 26 for non-connection that are not
to be elect;ically connected to ény electrode to be

inspected in the wafer, which is the object of inspection,

and extend in the thickness-wise direction are formed
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whereby the frequency to replace the anisotropically
conductive connector with a new one becones | ow, and
so the inspection cost can be %’%educed. The pr esent
invention will hereinafter be described 5.
specifically by the foll ow ng exanpl es. However, the
present invention is not limted to these exanpl es.

[ Psepaseh i ORe Ok oMI@PEIVE SRFEs Pas t#S) eSodflldtion located most
Comnerci ally avail abl e nickel particles (product of

Wsihias a€oin 4 RELOOOL ) oneriea ek torpiapare Mgnel is ror
Core 10 Particles [A] in the follow ng nmanner. An air
cl assiddeton Tardort esisiéd eand GHSN rafdriufactiur ed rhy
Ni'ssei Engineering Co., Ltd.) was used to subject 2
kgafdudieive ghkettpal b | Bhesndo-domiassidd calntin the
treatnment under conditions of a specific gravity of :
8.@ndurtibvaipafiion ef G imqa naymadtiem speed Wafgh density
1,600 rpm a classification point of 25 gmand a feed
r ditte Pofstllekalriguirad desoftdélg/on in the kfiekness-wise
ni ckel particles were collected, and 1.8 kg of these
nidEREIC i iagich @ e B LR ljve dinsdi taG egn dittoer the conductive
classification treatment under 20 conditions of a
sﬁ@éﬁﬁl@sz%ViFF”@EQ§¥?HV§W'§Prl@ﬁ@WaﬁﬂDQ BarkBRRi, ninawhich
8 or S%@-d of 000 rpm a classification point of .
16§ meE uﬁtﬂéféadpﬁgttéc&fesnlaél@epoﬁaﬁppélaéﬁleéf atqaglnph,

hereb coIIe t|n 1 5 kg of nickel particles. A sonic

FF@F §Mff§ I (nanufactured by 25 Tsutsu
le k K sed t bj ect
g o? g? nonhiEkerBaAEEREs m@ﬁa&??-‘céaeberi?%%gs%agcparts 24 and

f th | f t t t
pec %ggplégr s?gv S égcﬁsﬁgv?%§ IO%P%%S?@F %?eﬁoéhan -
n%bﬁﬁgonggsg%cghighytﬂ@vbggdﬁe%gbggggkggeﬁfrEoOf?%gpe tion

m an m were super|l on one ano

|Qn&hpérQﬁﬁgkleEr9Hb§g8¥ear§a§909£e&hea§ﬁeﬂ@ét%@és, at which
charged with

the conductive parts 26 er non-connection and peripheries
thereof are located, are formed af those portions on both
sides of the functional paft 21 in the elastic |
anisotropically conductive film 20.

At the peripheral edge of the functional part 21, a
part 25 to be supported that is fixed to and supported by
the peripheral edge about the anisotropically coﬁductive
film-arranging hole 11 in the frame plate 10 is integrally
énd continuously formed with the functional part 21, and -
the conductive particles are contained in this part 25 to
be supported.

" Other constitutions are basically_the same as those

in the anisotropically conductive connector shown in Figs.
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5 ceramc balls having a diameter of 2 nm and 20 g of
the nickel particles were placed on the uppernost
sieve (opening dianeter: 25 n7&o0 subject themto a
classification treatment under conditions of 55 Hz for
12 nminutes and 125 Hz for 15 minutes, thereby '
collecting 10 nickel particles captured on the | owest
sieves (Ppening dianmeter: 8 n).. This process was
conducted repeatedly 25 tines in total, thereby

prepari ngi 410 g pf . r
Magnetic Core Part i%ﬁgiﬁﬁ:lﬁu%l‘gt alér{gicf?i dﬁl s enlar‘JEd

NusdeT e AVETE agEaPald i oh s AOBLI L1 Of dDhdcBive film in an
coefficient of variation of the particle dianeter o

1086 1 so B ISPl | Son G § A€ 8o Ofo0. a?cc),‘o%gnﬁ!ckga further
and a saturation nmagnetization of 0.6 W

[ Rmépatiatdron cof ﬂ%gﬂﬁﬁégéﬁkﬂﬁh&&ﬂﬂrﬁiﬁsIEBkhEOelastlc
magnetic 2.0 Core Particles [1]] The follow ng

Megnietd toro@oraa 1Rar tdaaldascfiRle L M PRtd £ tH3Y @nisotropically
Particles [I] were prepared in the sanme manner as in

t feTsiuerdivat icomrgfc tivhgnet ind WCGearlel tRardfi deasiycAli vexeeptts 22

-that the conditions of the air classifier and the

séRi‘c conPratizg whed chrengddctridiigetdonnGerted to
Particles [B]: Magnetic core particles conposed of
nPEREMCTRAGSh AP B§ 90 SRasieder navevaderpamhiiche is an object
diameter of 12 m a coefficient of variation of the
8 tFBFBeGFéHBPeFHQfe&@@ﬁdalBE?hesﬁééﬁkm@s§uwﬁaeedare&tlon
g 1 X, 103 M /kg and a saturation magnetization
f‘ bréc\%f’ﬁ] BeRRGREL P Cor §OPAPE| BRBST] EP: FBgneéf cOf the
core partlcles cogposed of nickel and having ~a nunber
averdge  partrerdcti Shefér t6f 2149gmina2E6erfirareny i thf a

0
Vﬁé%@&kﬁ”cggrgspo Eﬁbckg glan%%ggnogflgﬁ% glgggrodes to be

inspected. These conductive parts 22 for connectlon'
respectively Contain conductive particles exhibiting
magnetism at a hlgh density in a state oriented so as to
allgn in the thickness-wise direction and are mutually
insulated by an insulating part 23, in which the conductive
particles are not contained at all or scarcely contained.
Among these conductive parts 22 for connection, 2

conductive parts 22 for connégtion, which are located at
-the center and adjoin each other, are arranged at a
clearancé greater than a clearance between other adjacent
conductive parts 22 for connection. A conductive part 26

for non-connection that is not to be electrically connected

- Lo any electrode to be inspected in the wafer, which is the

object for imnspection, and extends in the thickness-wise
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103 m kg specific surface area of 0.038 x g and a
saturation' 2 10 magnetization.of 0.6 W/ m Magnetic
Core Particles [D]: Mgnetic cot® particles conposed
of nickel and having a nunber average particle

di aneter of 10 gm a coefficient of variation of the

~particle dianmeter of 15% a BET 15 specific surface

ar S saturation 2
naggggégg?%oﬁéogggm%gVé%ﬁyﬁg%ng??2§(fﬁ%ﬁ$ﬁﬁ%Y%lQ%FT%ﬂzz for
Meghekisr €One RRILLCLES f@?@é@dagfﬂ?é ckel tgpdarlgcij‘vé&jgoin each
a nunber average particle |an$ter of ~ 8" 4 I a

c b€l entp sl Al 0 rtis [ er .
oo i A o sg AP a e et R g tains
| kgh@ngo RSt 1y athOn: 1 21 JRanali Zati,9n H‘Eggr%fsﬁis}@g/ﬁ a high
Magnetic Core Particles [F] (For Conpari'son) ghetic
calengiary i 0h es composed aftdi ckelaand, haviqg 1 2513

nunber average particle diameter of 6 [Lm™a

cogfifdloied-winfe irtaltih eind hes palti0l18 didBtfleLffrom the
40% a BET specific surface area of 0.8 X j03 M /kg .
armpralisatinratpon: O L aragnetdaratdoni oof By @nlWim¥hilating part 23,
Magnetic Core Particles [G: Magnetic core particles
cémpedddtoftha cleeglduand veayiang i cd esupher naveag@ained at all
particle dianeter of 10 gm a coefficient 5 of .

VE&F SCeFT Ry taeatgdneidsl e di anmeter of 20% a BET

specific. surface area of 0.008 x 103 nR/kg and a

sat ur at i'®n theagReediaensn idf uet6aveAnPprhgneeidcpote 24 and

Particles [H] &For Conpari son):

projected parts 27 protruding from other surfaceé than
portions, at which the conductive parts 22 for connection
and periphexies thereof are located, and a portion, at
which the conductive part 26 for non-connection and a
periphery therepf afe locafed, are formed at those portions
on both sides of the functional part 21 in the elastic
anisotropically gonduétive film 20.

At the peripheral edge of the functional part 21, a

part 25 to be supported that is fixed to and supported,by

"the peripheral edge about the anisotropically conductive

film-arranging hole 11 in the frame plate 10 is integrally
and continuously formed with the functional part 21, and
the conductive particles are contained in this part 25 to
be supported.

Other specific constitutions are basically the same
as those in the anisoctropically conductiVe connector shown

in Figs. 1 to 4.
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Magnetic core particles conposed of nickel and having
10 - a nunber average particle dianeter of 8 gm a
coefficient of variation of th& particle dianeter of
25% a BET specific surface area of 0.02 x 103 n2/ kg,
a sul fur element content of 0.1% by mass, an oxygen
el ement content of 0.6% by nmass, a carbon el enent

cont ent @Be0aﬁ3§@9¥oﬁ§§§lf§dc@n&@cﬁﬁégr@$ﬁ9%'tor Fhown in

magneti zation of 0.6 . Magnetic Core Part

[ 1§igMagpetha eaéeaﬁ@é&t%ﬁcg@ﬂpOé@Qdﬁétm&k@$n@é‘9tor shown
having a nunber average particle dianeter of

copfifrefrents €knveei ptb@AcOf theapaihicie rgél%li@} etEo Oéhe
33% a BET 20 specific surface area of 0.8 x 103 n2/kg

angir@acsas ufat i pRodnBgNet tEat 4:90s &f r&p Hc T onductlve
[ Preparation of Conductive Particles [a]] Into

t reatnagtyessiedwof ia mﬁgﬂerlpt@t4n@ya@@imguaumoldWﬁdmposed of
poured 100 g of Magnetic Core Particles [A], and 2 L

25 ofo. BN dyainad ch | lor i tcoract olr avey eoradéteit:h Tﬁ’@rr_omagnetic
resultant m xture was stirred to obtain a slurry

c Gtk e Mgt S chaveodreePard s md @isi o]y Thimsnesd unry

was stirred at ordinary 92 tenperature for 30 m nutes,

t R ARBIRINE i hg dre e toeatanamndiorg Nagret iao rGorgement
Particles [A] Thereafter, the slurry thus treated

WRE &N Af rde B HiRIERR T 3 deitiacatne Ngme ing
Core Part.icles !QL and a supernatant 5 was renoved.

T6 MY &t it e S IRIC WM Eétdd 1o thise cdeisdic
ik %@T o AL AR e o
%% q;x%yr was t%ﬁ gft at_ rest for 1 '
S t &Yeerﬁa & °PEFC éite QOFA]l,OnS
RS BT DS R e o
cgﬁgu&bg@gSgowasqhnglb(egtnent for Magneti c
More specifically, according to such a mold, a pair
of, for example, electromagnets are arranged on an upper
surface of a base plate in the top fofce and a lower
éurface of a base plate in the bottom force, and the
electromagnets are operated, whereby in molding material
layers formed between the top force and the bottom force;
conductive particles dispersed in portions to become the
functional parts 21 in the molding material layers are
gathered at portions to become thé conductive parts 22 for
connection and the portions to become the conductive paris
26 for non-ccnnection, and oriented so as to align in the

thickness—wise direction of the molding material layers.

On theé other hand, the conductive particles located above
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Core Particles [A]. To Magnetic Core Particles [A]
subjected to the acid 15 treatnent and washi ng
treatment, were added 2 L of a®8lplating solution
containing gold in a proportion of 20 g/L. The
tenperature of the treating vessel was raised to 90C
and the content were stirred, thereby preparing a

sl ahid Yoel YW H19c SERAgd Ny A e Bh UIL Y
I\/agnetlf: Core 20 Partlrkgl es (? %r%ﬂés]ur{'ﬂme%lt e%%aeterlal layers

di s@hace esta phad | ghod tih@%@lthﬁ{@affaﬁﬁe ﬂlh'hetec'l wry

was left at rest while allowing it to cool, er eby

preci pi ted i 41gi Pparddicd eSshaah 11 &%rﬂé%tlaarlt rs are
renoved to prepare Conduct i ve Partlcles [ a] or
preesedc e end ion-udngl o Condusti v edRardd < lese [eés]astﬂll@
obt ai ned, were added 2 L of purified water, and the
nmiaetiraet werst cst1i Iryr excbratu e wirel Mg @mezraai}urcﬁnfwse& of the
mnutes. Thereafter, the 93 mxture was left at rest

f drurctiongtle pagrtpradei gint atre chCendictdane tRaktfi efhes deadlductive

-and a supernatant was renoved. This process was

cHFFIE ed rfepescadgior tiion khed towncectdne Dartsof26 for non-
purified water heated .to 90C were added to the 5
p SPPNEICES Ol k@ NRA NNt (he Wasdutitived paThe clesulihanthe
was filtered through filter paper to collect
bjréﬁél?tllcvQolﬂ’é’F‘telrélce§uP§]tan€@néBctil veapar prékaseflafo as to
obt ai re dried in a dryer preset at 90C
08%8& H}etgﬁrf: &PEQef’ﬁ]’thﬁﬁsdéB?ﬁfCﬁ@a pafd arrepped in a
) erag§ gg&t cle diameter of 12 nh a_ BET specific
sur?a%em res-8f 1851 aﬁeﬁioéynﬁ}”ﬁglnﬁu R-éRAeB&CE 4P composed
yer.of 111 mass of

09T aFor S ag t ReEoABaPTAG PEDEFFCEoL P HAbthofhe Conductive
apsurtss Etisiep gl 7 PRI AR e, o
gg???%%£§e2ga£&kg%2§ué€£l%e§bnygigﬁIVg & f&ﬁoggly and
integrally formed at a peripheral edge of the functional
part 21 and in which the conductive particles are contained
in the elastié polymeric substance, are formed in a state
that the part 25 to be supported has been fixed to the
periphery about each anisotropically conductlve film-
arranging hole 11 of the frame plate 10, thereby producing
the anisotropically conductive connector.

The conductive parts 26 for non-connection in the

anisotropically conductive connector shown in Fig. 15 are

each obtained by applving a magnetic field to portions to

‘become the conductive parts 26 for non-connection in the

molding material layer upon the formation of the elastic

anisotfopically conductive film 20 to gather the conductive
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in the sane manner as in the preparation of Conductive
Particles [a] except that the content of gold in the
pl ating solution of gold was cHehged to 5 g/L. 20
Conductive Particles [al] thus obtained had a nunber
average particle dianeter of 12 gm a BET specific
surface area of 0.17 x 103 n2/ kg, a thickness t of

af0ab188 ckdYeingfndbwhbh anyahie:
go d formng the Ié%atl ng I ayer) ?I!()totﬂf mass C&Tfle the

Cﬂﬂﬂmﬁﬁtﬂﬁvgapitﬁse§2[@&i)céﬁneé@ﬁ&h]jﬁéﬂgkéﬁ]ﬁ%§¥“§df§lde in

resi stance value R of 0. 0. [Preparation of

Cotiki Gt Vi Rarha €4 £5a | bi&lyé?@ndeucdlﬁ&?e Flﬂfatm@;‘asa{é’ho at the
were prepared in the same 94 manner as in the

prispatr bnont@f b&omki cthy ecdleddd €1es dalts exaeplod-nnection,
Magnetic Core Particles [B] were used in place of

MegretswoCor el iRarthe sl dif)g reonetictl iesyRar tﬂcﬁ'ae%drkﬂng
t hus obtai ned had a nunber 5 average particle

ditresttererof 48 tgm s os B sp@biuki, cusunf ane fafﬁatmﬁn of the

0.08 x 103 n2/kg, a thickness t of the coating |ayer
ofelﬁzﬂgilrﬁnafalaﬁdlwwaiﬂ)( ressiwftige difior #i0ng thike conductive
coati ng Iayer)/(tot al mass of Conductive Particles -
[ BEE G ley 2 rayslt@s Mo dsiiovagesheakde iR ekc@st in
Q. .10 [Preparati on of Conductive Particles [c] and
USROG eé7§“[ecllﬂh]e Tradusitigai RgrEsnddctiove
Partlclgsl [“n] %é were prepared in the sane
mERAEFC £ &réﬁ%ﬁeéf moggnauEeide barthel eglding
m %>](:(__:L% t ;that I\/gnetlcg %Le 15 Particles [C] were
use |&€é’e(¥f GReTPLnehY e PATH i VR tff%]re%%:wée
of in.th I ati ol uti_on of _ gol d was
2%%5% S P sﬁgﬁgfifvspaﬁlwmaﬂt Ponpe. formed
CHQQHCEb}ﬁ spagtich number _ay article
di arretg % &’% S’ mQ% ngﬁggl ¥ cp§u£ gg g?Jéac‘BIFnecmon'
Ql§s surely prevented to contain an excessive amount of
the conductive particles in the conductive parts 22 for
connection located most outside in the elastic
anisotropically conductive £ilm 20.

The conductive parts 26 for non-connection in the
anisotropically conductive connectoi shown in Fig. 16 are
each obtained by, upon the formation of the elastic
anisotropically conductive film 20, applying a magnetic
field to the portion to become the conductive part 26 for
non-connection in the molding material layer to gather the
conductive particles existing between the 2 adjacent
portions to become the conductive parts 22 for connection

arranged at a greater clearance in the molding material

layer, at the portion to become the conductive part 26 for



103 nm2/ kg, a thickness t of the coating |ayer of 299
nm a value N of (mass of gold forming the coating

| ayer)/(total mass of Conducti8z Particles [c]) of
0.18 and an electric resistance value Rof 0.12 Q 25
Conductive Particles [cl] (For Conparison): Conductive
particles having a nunber average particle dianeter

f1’ BET ifi f of . 0, 035 95, 10
it O Sy BET DSl d GBI RER, LSS, 8 0. 0 B 10
. d. f ' th [ _
(L% N oL eese SlogpL AU DL, SR s e
0. : ' ' f 0.14 Q. 5 _,
0.0.a06. 30 SEeEld1 £y 8L SLANEE MBS BT GRS erra 20,

Conelictd ¥ o PaFd id;%[zﬁiéﬂéd ]J@%ﬁ@&é&y@&%,ﬁg@}}%ﬁa Yathered

Particles [d] an dl] were prepared In

MM &fx @S d Mt henHrLnai-ALd o ofo - Gangict | es
[ a] exxcept t hat I\/tagnetijg&CoreoéLOOr Partlgtfdes (?ﬁ(%/vetrq{e _

usethdut1alac e of t Mgnetd € Lofige Bardd ¢ 8sindd 3 d'?atdv\gl}é%ter
go s

content of gold in the plating solution of

C hdrgetn deondlictiey endlatitricf Inest  a 1( Ay dNVeRELEBRYingly, even
Conductive particles having a nunber average parti cPe
1lyhénangitee reafpekd ime &1BEE ispeaiifda rayifag Aread@ictive
0.12 x 103 M2 /kg, a thickness t of the coating |ayer
0offil84 3y t® bealfwenNdtharass dfcagal @ foondiurg itReparts 22
coating layer)/ (total mass of Conductive Particles

[ Py oPnoezdismd aaragigect mitc a gesiatancd caalkuneeR af is
0.015 Q 20 Conductive Particles [dl] (For Conparison)
CBRaGEY| pacygnticd &9 lvawitag na anusbee salsecagaopatt b¢l ehe

di ameter of 14 Pm a BET specific surface area of 0.14
xCORBUSTIp e kG I td lisiScRBedSescotonacEsae ngritay8r 6br

43 nm a, value N of (mass of gold form ng the coating

| S9BRFFEL BT

(2) 1In the anisotropically conductive connector, the
projected parts 24 in the elastic anisotropically
conductive films 20 are not essential, and one or both
surfaces may be flat, or a recessed portion may‘be'formedQ

{3) A metal layer may be formed on the surfaces of
the conductive parts 22 for connection in the elastic
anisotropically conductive films 20.

(4) When a non—magnetic substance is used as a base
material of the frame plate 10 in the production of the
anisotropically conduétive connector, a means of plating
peripheries about the anisotropically conductive film~
arranging holes 11 in the frame plate 10 with a magnetic
substance or coating them with a magnetic paint to apply a

magnetic field thereto, or a means of forming ferromagnetic



25 mass of Conductive Particles [dl] of 0.11 and an
electric resistance value Rof 0.1 0. [Preparation of.
Conductive Particles [el]] 96 Tt foll owi ng Conductive
Particles [ell were prepared in the sane manner as in
the preparation of Conductive Particles [a] except
that Magnetic Core Particles [E] were wused in place :
of - ¥BgpeL L& g-Parti S , cAnd the 5 content o -
gol d in_the %?gtfngiéo?hgi%%f%fsgogarﬁﬁgpgﬁgﬁ%%d£o ;he parts
Copguediwe Eapbbetes bel LnbFor, Comarhpon) ;o Londueyive

nb e I afeter

particles having a nunber average partic

- of cdBapit i e BET18pesh f L6 if‘cgtriﬂcfl]%??gﬂfc O¢ 0 l% ‘Ell:ll%%eto may
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M2 /kg, a thickness t of the toa ayer o

a 1 wval uez & ofs (/868208 80k dafior FiRg Lihe &@?Aé{% o;’ield to

| ayer)/(total - mass of Conductive Particles el

0. 105 esh anc €l 18edshe tHEShSEBNCEs VEd Use R Prddy Qn the

[ Preparation of Conductive Particles [fl]] The

f okd Jodi ng rGonsiticd1 vieaRerd izdes [fl] were prepared 15

in the sane nmanner as in the p reparation of

Conductitfe Part uskesf] aheexpepert hat nbkgeetiatCanein the
Particles [F] were wused in place of Magnetic Core

Pararmsl tdeor] AL tdred mdielirgpmiserericfl delybra tdel pletdey) for
sol ution of gold was changed. Conductive Particles

[ A MErsr thsmsdEisson) arge Cormicta My partdudtdyehadilng may be
a nunmber average particle diameter of 7 Am a BET _

s PEEEiYe Tieracs dedaesm @arhk cfoFhenttey, farchi ekdedotton

t of the coating |ayer of 35 nm a value N of (nass

off 9FGEd PEChithG thECo@liang Payeny Ctdeal nwass - of

Conduct i Partjcles éfl] of 0.35 and an electric 25
resistaﬁgg val ubhR BF°Be 38emper| prpaphesbnl bfe connector 40
Conduc%ive Part.i cl es hg ] qu fQIIoan% Conducti ve

Part FelreS SEGTT *Rer e pFepdPeflgptic anisotropically
conductive films 20 in the anisotropically conductive

connector 2 may be brought into contact with a wafer, which

- is an object of inspection, to achieve electrical

connection.

{7) In the anisotropiqally conductive connector
according to the present invention, the anisotropically
conductive film-arranging holes in the frame plate thereof
may be formed correspondingly.to electrode regions, in
which electrodes to be inspected have been arranged, in
part of integrated circuits formed on a wafer, which is an
object of inspection, and the elastic anisotropically
conductive film may be érranged in each of these
anisotropically conductive film;arranging holes.

According to such.an anisotropically conductive
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i n-the sane manner as in the preparation of Conductive
Particles [a] except that Magnetic Core Particles [(
were used in place of Magneti &Xore Particles [A],

and the content of gold in the plating sol ution of
gol d was changed. 5 Conductive Particles [gl] (For
Conpari son): Conductive particles having a nunber

avEF RS- PEF | | £18a F &l admt efe Ocﬁl\lﬂdé@ BT apas fnﬁcpre areas to

-surface area of 0.006 x 103 nR/kg, a thickness t of

t heo coat ¢ Nge 1 pyesr R rib 4 N pobe at diee NiOfi {1RA% 14 circuits
gold formng the coating |ayer)/(total 10 mass of

Cdrudtredd vien Regdh ad estiglddviafed. Ddeand an el ectric
resi stance value R of 0.18 Q [Preparation of
Conduct iMeerePartd il fis-o1iy],] ifhe §f aldtowissen@Gardueli ve
Particles [hl] were prepared in the sane nmanner as in
t [ Igreepainat oo eoff dComductpiece ith Rar tdldl esd dhtexeepted
that Magnetic Core Particles [H were wused in place
ofClWEigﬁéIS fCoreal Rar tiihed esfleA] ,imanthe e ferodhemtecafi on
gold in the plating solution of gol d was changed.
CORGGEEISy &1 SPaG itice S iptit roFdcaddyp avinslo)ti vEo pduceicte r
particles having a nunber average particle 20
dPEREFEE NS tP0 the RTBEEdpéEviEne iom pacahear paobk 0edber
X 103 n2/k a_thickness t of the coating | ayer of 23
ﬁFCSrd9§9u%°Nt@F PrEsenst 1§58 tH6Pni ng the coati ng
Iayer)/éto%g mass . of Cbnductlve Particles [hl]) of
0.01 an 8 BEFPI™ FEStst ARERSGALOR RIBE Ho@Blpedogf each

| f Conducti P I
R PO S e o =

Jygeme e v g Lip el B B i eeion 1
passeiasniecaan o Wk Ll [ g5va o

0£ ﬁgtgrmsﬁ@h@w%ob@%@taﬂetf@%mﬁ%gﬂd' d¥ection
Conparlson)

time required of each of integrated circuits is as short as
several minutes, and so sufficiently high time efficiency
can-be achieved even when a wafer is divided igto 2 ér more
areas, and the probe test is conducted colleétively on
integrated circuits formed in each of the divided aréés.

As described above, according to the method that
eledtrical inspection is conducted every area divided as to
integrated circuits formed on a wafer, when the electrical
inspection is conducted as to integrated circuits formed at
a high degree of integration on a wafer having a diameter
of 8 inches or 12 inches, the numbers of inspection
electrodes and wires of the circuit board for inspection

used can be reduced compared with the method that the



5 Conductive particles having a nunber average
particle dianmeter of 46 gm a BET specific surface
area of 0.56 x 10 3 M2 ./Kkg, & thickness t of the
coating layer of 9.7 nm a value N of (mass of gold
formng the coating layer)/(total .mass of Conductive

~Particles [i11]) of 0.13 and an electric 10 resistance
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vai iep&oioR. 99 Sondherdd 0opsI1ées: 9f1§ N CONHULRE Ve tegrated
particles prepared and the properties of the magnetic

cocerpalts clesctsied the pheipiepsi atdon Of M€ inspection

conductive particles are shown collectively in the

f cdbpavragud ald®e He A&@9%d Table 1] GV-+ k Ca4lL700Cs

C=54--S m]CS o n1A_OOOOCVL~.ISN|S}A~A~.ﬁ Ox n

S GO e eryal T e e AT G
according to the present invention or the probe member
"according to the present invention is high-in durability in
repeated use, the fréquéncy to replace the anisotropically
'conduqtive connector suffers from troﬁble with a new one
becomes low when it is used in the method that the
electrical inspection is conducted everf area divided as to
integra;ed circuits formed on the wéfer, so that inSpecﬁion
cost can be reduced.

{8) The anisotropically conductive connector
according to the pﬁesent invention or the probe member
according to the present invention may also,bé used in
inspection of a wafer, on which integrated circuits having
projected electrodes (bumps) formed of gold, solder or the
like have been formed, in‘addition to the inspection 6f a
wafer, on which integrated circults having flat electrodes
formed ¢f aluminum have been formed.

Since the electréde formed of gold, solder or the
like is hard to form an oxidized film on its surface
compared with thé electrode composed of aluminum, theré is
no need of pressurizing such an electrode under a load
required for breaking through the oxidized film in the

inspection of the wafer, on which the integrated circuit

having such projected electrodes have been formed, so that
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L tRETTh s O PEE AV AT 88t o rmed in a state that the

conductive parts for connection of an anisotropically
conductive connector have been brought into direct contact
with the electrodes to be-inspected without using any
sheet~-1like connector.

When inspection of a wafer is conducted in a state
that conductive parts for connection of an anisotropically
‘conductive connector have been brought into direct contact
with the projected electrodes, which are electrodes to be
inspected, the conductive parts for connection'undergo
abrasion or permanent compressive deformation by being
pressurized by the projécted electrodes when the
anisotropically conductive connector is used repeatedly.
As a result, increase in electric resistance and connection
failure to the electrodes to be inspected occur in the
conductive parts for connection, so that it has been
necessary to replace the anisotropically.conductive
connector by & new one at a high freguency.

According to the anisotropicaily conductive connector
according to the_present invention or the probe member
according to the present invention, hqwever{ the necessary
conductivity is retained over a long period of time even
when the wafer, which is an object of inspection, is a
wafer having a diameter of 8 inches or 12 inches,_on which
integrated circuits have been formed at a high degree of

: integratidn, since the anisotropically_Conductive connector

or probe member is high in durability in repeated use,



enUaa m9 WmpnC?NC7Or, 70d ,5co = Z R : a
CGLZCOQVEZX .?cd.5:7U1t7, cdU C9NC TG, L uaquanm
[OL[fIOSt. I EdtllCa .f0.~ 100 [#blymeric o
substance-form ng material] Addition type |iquid
silicone rubber of a two-pack type having its
correspondi ng properties shown in the follow ng Table

2 WS @5 PViEledr B8qRcROY YHB! L&p 54bst nce. s L O Pl Ngoa11
materfé’gilﬁisa whi ch qu|| %!écone i% el astic %ofymarlﬁ ety

SUstANEEL By OehMGcEMF e&ﬁlt]{l-r@bﬂl@w Und Beddndd 18: G2 so the
~CO0 V3 Inli cv CV 'v"
inspection cost can be reduced.

The present invention will hereinafter be described
5 specifically by the following examples. However, the
present invention is not limited to these examples.
[Preparation of Magnetic Core Particles [A]]

Commercially available nickel particles (product of

Westaim Co.,.“FC1000”) were used to prepare Magnetic Core
10 Pafticles [A] in the following manner.

An air classifier “Turboclassifier TC-15N”
(manufactured by Nissei Engineering Co., Ltd.) was used to
subject 2 kg of the_nickel particles to a classification
treatment under conditions of a specific gravity of 8.9, an

15 air flow of 2.5 m’/min, a rotor speed of 1,600 rpm, a
.claSsification point of 25 Pm and a feed rate of nickel
particles of 16 g/min, 1.8 kg of nickel particles were

collected, and 1.8 kg of these nickel particles were

subjected to another classification treatment under

20 conditions of a specific gravity of 8.9, an air flow of 2.5
nﬁ/min, a rotor speed of 3,000 rpm, a classification point
of 10 Pm and a feed rate of nickel particles of 14 g/min,
thereby collecting 1.5 kg of nickel particles.

- A sonic sifter “SW-20AT Model” (manufactured by

25 Tsutsui Rikagaku Kiki Co., Ltd.) was then used to subject

120 g of the nickel particles classified by the air

classifier to a further classification treatment.
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In O CV'In In 101 The properties of the addition type
liquid silicone rubber shown in the above Table 2

were deternmined in the follow&¥%y manner. (1)

Viscosity of addition type liquid silicone rubber: 5 A
viscosity at 23 2C was neasured by a Brookfield
visconeter. (2) Conpression set of cured silicone
rubperi £ SOk vl {,0ng As phdl. SOL L ' | 1] Y,

[ qgi d sili %:%hell)rA?Jbber§o%%%%ﬁoﬁ%a%g§%%%%e%e$€ 200 mm and
st I, X 101 rdd ons t ir moynt
bec%ﬁgggaﬂg??}A§%%%£%rﬁ%&ﬁﬁgit%%e mé%p H%%h%% red |rn$@’ 16
2 Rl ghang SHIOU Al iRl Pl N LGN Y whis order
pressure reduction, a curing treatnent was conduc ed
untiesm cansivé | 0machf 0¥2Qkef @hied@s WuBULBSrgtReLeRy 10 g of
produci ng a columar body having a 15 thickness of :
12cqrami @risk 1l «li reneiey 0fd 26 dmmand conposedid ofo QIrdd the
silicone rubber. The col umar body was post-cured
undierkelo ek 1 1 ionise DfweAR0 @ faare d diouwts: ulhe eIt maleve

body thus obtained was used as a speci nen to neasure

i t Py ebisineteyet 28 B0 to2ECuby cagcahdanee W th JI'S

K 6249. 20 (3) Tear strength of cured silicone rubber:

A G g qeddtare i earaepds undgri wgndf taddist iodn Sy ple for 12
liquid silicone rubber were conducted under the sanme
cOHdEEIN & 78s L2 Hige fioremd( Minutker ebpergbudaoiligeaing

shee having a thickness of 2.5 mm A crescent type .

s PeCi<ien PRES 158 S5r EpRIEEE By OpuiBRi AGWEESNSERVS dhbering

to nmeasure its tear strength at 23 2C in accordance

W RMeteTk §ok@) .- This process was conducted repeatedly 25

times in total, thereby preparing 110 g of Magnetic Core
Particles [A].

Magnetic Core Particles [A] thus obtained had a
pumber average particle diameter of 10 Um, a coefficient of
variation of the particle diameter of 10%, a BET specific
surface area of C.Z'X 10° m*/kg and a saturation |
magnetization of 0.6 Wb/m?.

[Preparation of Magnetic Core Particles [B] to Magnetic
Core Particles [I]]

The fcllowing Magnetic Core Particle$ [B] to Magnetic
Core Particles [I] were prepared in the same manner as in
the p;eparation of Magnetic Core Particles [A] except that
the conditions of the air classifier and the sonic sifter

were changed.

- Magnetic Ceore Particles [Bi:

Magnetic core particles composéed of nickel énd having
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(4) Duroneter A hardness: 102 Five sheets produced in
the sane manner as in the item (3) were stacked on
one anot her, and the resultant 90l am nate was used. as
a specinmen to neasure its duroneter A hardness at 23
2C in accordance with JIS K 6249. 5 [Production of

~wafer for test] As iIIustrated in Fig. 17, 596 square

i nt eqr circuits total, which each had
iR el arthl Rl e Rfinetin o G o £oeFFiotent

R B g (oo o o
leflc,ofsmar@%sre;a@ﬁg i1 the gsnfegr tﬁi? glgat éamn

L ormed on the wafer s aregion Ao ectro

R dshected &t d 16 wentzer as illustrated in F|g
18 In the region A of the el ectrodes to be inspected,

asladriaisitd alaed ivh i1, (46 rectangul ar el ectrodes 7
to .1.5 be inspected each %aV|ng di mensi ons of 200 m

in a VeWh@@@tldmddﬁgﬁﬁyidﬂﬂﬂﬂﬁ'd@ﬁ@o%@ﬁﬁbfdhﬁﬁﬁEﬂoﬁanhav1ng
Fig. 19) and 80 m in a lateral direction (left and

I bghtuntiere Glvieal g Jairdi c 19 idkR t_ky arged aly, aapbbshflment
of 120 min 2 lines (the nunber of electrodés 7 to be '

i pépretddtiona dfi die P tiiel20 diheckatendl 1dir egt Bam.

A cl earance between el ectrodes 7 to _be inspected

adpacent ci suriieceeptricealo £dior. 6361 an108 ME&kgnandEwepturation
two el ectrodes anong the 26 el ectrodes 7 to be

i napBetédanienepdcOr bcHbYP connected to each other.

The total nunber of the electrodes 7 to be inspected

i HogRet25 GR&PePAaféElrs 15]496. This wafer will

hereinafter be referred to as "Wafer WL for test". On

t he ot WeRIRGRUC S95esHAAF&cCiAfegPEPegcdi pEuriekel 1031 having
in total, which each had di nensions of 6.5 nmx 6.5

nin "URBRE RBRARESOR2ATMALEr diBWeter of| 1@oMmam Pt hycient

aof variation of the particle diameter of 15%, a BET
specific surface area of 0.15 x 10° m’/kg and a saturation
magnetization of 0.6 Wb/m?.
Magnetic Core Particles [E];

Magnetic core particles composed of nickel and having
a number average particle diameter of 8 Um, a coefficient
of variation of the particle diameter of 32%, a BET
specific surface area of 0.05 x 10® m?/kg and a saturation
magnetization of 0.6 Wb/m?. |
Magnetic Core Parﬁicles [F] (For Comparison) :

Magnetic core particies composed of nickel and having
a number average particle diameter of 6 PUm, a coefficient

Qf variation of the particle diameter of 40%, a BET

specific surface area of 0.8 x 103If/kg and a saturation
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di aneter of 6 inches. Each of the integrated circuits
formed on the wafer 6 has a region of electrodes to be
5 inspected at its center. In tHe region of the

el ectrodes to be inspected, 50 rectangul ar el ectrodes
to be inspected each having di mensi ons of 100 gmin a

vertical direction and 50 1.1.min a latera

dihestd o, 2f £oQr s Anges pltch of 100 min 2 lines
(tﬁgﬁ%unb%r of ectroJﬂé to be inspected 10 in a

I|Mg§né%acléb§gmpéf%fgfgsdhﬁpctlon A cl earance

" between el ectrodes to be inspected adjacent in the

verti calMaghdaicd icivd 390 e PRI &1 261 ades ana having
among the 50 electrodes to be inspected are

eleqlunat | Samneiad 10 » eachotdhers s 1“?&-&1Pt al coefflc:Lent

nunber of the electrodes to be 15 I nspecte

Wl eranaifaetridrs olfl , 1260 . pakhi i MafEramddd ch“_erZQ]—J‘afat q;rmbe
referred to as "Wafer W2 for test". <Exanple 1> (1)

Fregee ifl iat esurAdfaeanerga atfe chaviang a ofi afekgramd 8 saturation
i nches and 596 20 anisotropically conductive

fhﬁﬁﬂﬁﬂxwwﬂpuqylmﬂ @s 6 oitned. correspondingly to the
respective regions of the electrodes to be inspected

i Hagaréd onCofer Peadt cdesclilied FalroCempas i spnoduced

under the follow ng conditions in accordance with the

const r u¥BPBARTIRORATENPRIGSC1RE anupR$ed26 fAnfakedi and having

of this frame plate 10 is covar (saturation

nﬁgﬁé@b?ﬁtﬁ@ﬁrage4pﬁﬁtﬁglecdeﬁ@e&eenbfoﬁ Minpear coefficient.
ansign: 5 x 10-6/K), _and the thickness

tﬂgrgﬁFlfﬁ OPSOéot?ﬁepﬁﬁtéﬁiﬁoBF@QPF?rCQﬁdaéﬁhvé BET

| martan hol e ach have,di nS|ons of
g@ﬁﬁléﬁF QFS?eFEFadPFeSt n¥ %PefTﬁgﬂﬁ- @ ghtlfur element

d Fi g 20 d 21 d 600 5
véé??%%?nalrecilon (ﬂ%%gr ﬁﬂéoggﬂﬁp aﬁg%%gFoﬁgPﬁeFFggf 0.6%

2Qy ﬂQgsglg'carbon element content of 0.12% by mass and a
saturation magnetization of 0.6 Wb/m®.
Magnetic Core Particles [I]:

Magnetic core particles composed of nickel and having
a number average particle diameter of 45 Mm, a coefficient
of variation of the particle diameter of 33%, a BET
specific surface area of 0.8 x 190° m*/kg and a saturation
magnetization of 0.6 Wb/mz.
[Preparation of Coﬁductive Particles [a]]

Into a treating vessel of a powder platiﬁg apparatus,
were poured 100 g of Magnetic Core Particles [A], and 2 L
pf 0.32N hydrochloric acid were added. The resultant
mixture was stirred to obtain a slurry containing Magnetic

Core Particles [A]. This slurry was stirred at ordinary
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A circular air circulating hole 15 is forned at a

- central position between anisotropically conductive

film arranging holes 11 adjacétt in the vertica
direction, and .10 the dianmeter thereof is 1,000 gm
(2) Spacer: Two spacers for nolding elastic

ani sotropically conductive filns., which respectively

haﬂ@mﬁe@ﬁ@ﬁ@é'f¥r0§0 &bﬁQHQQ 29% e%€r€§gd ct'n%d%% agid

correspondingly to the regioh

beciraspeehedrbp MAGRELWW FOFctESEyi WELE L%TOd%%QQeafter the
under the follow ng conditions. A materi of th

SPATEr By | Bhes ai A £68d Sh£E! 1 £8USB0Ms+ adk theyinute to
t hi ckness thereof is 20 gm The through-hol e

copresponth vy Nageaeic reghome Hit tdes 24 €l %&Id %des%ﬁéasnatant
be i nspected has di mensions of 2,500 Jim'in

| ataes atedbvedti on and 1,400 pmin the verti cal

direction. (3) M d: Anold for nolding elastic

ani sot r g ¢&dnetdonduotd \Fart2s ifdd majwasbgeedugeds +he acid
under the follow ng conditions in accordance with the
consta et on wheweddedriysh of gnthiZd edAvbap:f,0L0@ Ghe

and a bottomforce 65 in this nold 105 respectively
h&vie e Wilsatsdsi B2t 66 dinde yofcemperaande €ach2 minutes.
haV|ng a thickness of 6 nfm On the base plate 62, 66,

%o RegTietice "aghsterc d afdy arts 1681 67x flomihotei ng
conduqtlve parts for connection and ferromagnetic
sHESCARdEa8-q Areretdsa CosPaf aréa cf.6fnilAg  canduet upernatant

rts for non connection, which are nmade of nicke

aW@saFFEW§8§ i nTRLECBFAgRte Wht hoan@at ted repeatedly further

(respon attern of the, electrodes to be
|%specfe %RXfSPn@E Cf-gf% Bst'asibre trpetmeptafpy, Magnetic
tEgrglg§Q§ %&%So&ggach of the ferromagnetic 10

substance ayers (67) for form ng conductive parts

for To Magnetic Core Particles [A] subjected to the acid

treatment and washing treatment, were added 2 I of a
plating solution containing gold in a proportion of 20 g/L.
The temperature of the treéfing vessel was raised to 90°C
and the content were stirred, thereby preparing a slurry.
While stirring the slurry in this state, Magnetic Coré
Particles [A] were subjected to displacement plafing with
gold. Thereafter, the slurry was left at resf‘while
allowing it to cool, thereby precipitating particles, and a
éupernatant was removed to prepare Conductive Particles [a]
for the present inventidn.

To Conductive Particles [a] thus obtained, were added
2 L of purified water, and the mixture was stirred at

cordinary temperature for 2 minutes. 'Thereafﬁer; the
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connection are 60 gm (lateral direction) x 200 m
(vertical direction) x 100 m (thickness), and 26
ferromagnetic substance |ayers$23%3 (67) are arranged
at a pitch of 120 m in 2 lines (the nunber of
ferromagneti c substance |ayers 63 15 (67) in a |ine:
13; clearance between ferromagnetic -substance |ayers

6 i in_th ] di i on: 450 i
T L L e L
| aysi s 3nyd G +{ 0T L OF M NG,y OQS%‘S%QG@E%E Sed @M removed.

non-connecti on are ar r-angebl out si

f e BaNSLd €5 SHDSt aNeeu L AYET Se %%ééﬁ?foH¥¥ﬁ%¥'¥%¥ce, and 2

outside in a direction that the ferromagnetic

subanae: i # Y@ $a B3 (71 + &d e Ard @Nesh - Jheydligransigns

of each of the ferromagnetic substance |ayers 63a

(@)t 80 Mmd | aterm < redid apdd ani %300 Mhevertieabnt
direction) x 100 gm 25 (thickness). Corresponding to

t Bauregi enss of i Therel esirodgs 10 he ddspectedtdinect
Wafer WL for test, are fornmed 596 regions in 106

t Coalduati veadmmofiatdch[ 26, f echamegneti caswbsl aBC@a] thus

| ayers 63 (67) for form ng conductive parts for

cobfiedtiegh vk 2ifierd dmagnetdye s yhsisancead ayers 63a

(67a) for forming conductive parts for non-connection

have beéanfigcidde Fatrtid olles! d abasbugl abeaiarced hadmadnumber
15,496 ferromagneti c substance | ayers 63 (67) for

f 8V AFAgec padudGlve diames efroo £ d@niflect eoBEaAndpecl1¥2c surface
ferrona%netic substangce | ayers 63a (67a) for formng
cBhBfcPEVE -par s Llor Mnofe ¢ ohridtidiges Non-afadhet iapating
srbstanﬁg Ia%ers 64 (68) are formed by 10 subjecting
dryYPFI fAfr édits P8t & J2due g ofr d@esenef prad forming the
digeﬂsioni of sgch of recessed parts 64a (68a), at

WP Bh PP ¥ EFY ortegrieti BasgbstanaIPaFere6Barbrriper [al) of
formng.the onductive part for connectign is

|Gt 800 AP e FE R LF| SRSRAT"BFPett oM Px0B18 - 37 O
(Mﬁféﬁgfétgbﬁegklegkdéc%§vg]Particles {alll

Comparative Conductive Particles [al] were pPrepared
in the same manner as in the preparation of Conductiver
Particles. [a] except that the content of gold in the
plating solution of gold was changed to 5 g/L.

Conductive Particles [al] thus obtained had a number
average particle diameter of 12 [m, a BET specific surface
area of 0.17 x 10% m’/kg, a thickness t of the coating
layer of 35 nm, a value N of (mass of gold forming the
coating layer)/(total mass of Conductive Particles [al]}) of
0.12 and an electric resistance value R of 0.13 Q.
[Preparation of Conductive Particles [b]]

Conductive Particles [b] were prepared in the same
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15 (depth) , the di nmensions of each of recessed parts
64b (68b) at which the ferromagnetic substance | ayer
63a (67a) for formng the condikctive part for
non-connection is located, are 90 m(latera
direction) x 260 gm (vertical direction) x 25 gm
(depth), and the thickness of other portions than 20

hecpscessgtpechs oden. o ibe iavsioersiel fhe . (o
Q@Q@@ﬁtvﬁhétlﬁégggﬁléb@afed@§f¥i£§%@fgngwgigiﬁéed in place

spacers and nol wer e used orm el

am@@%@%ﬁﬂJ&&@%&%i&%éﬂﬁg 25 in the frame
plate in the foll ow ng manner 0 100 parts by wei ght

of Sili costenubbes dal)tweres pdded, and,ui 48034 L4 Shumber
by wei ght of Conductive Particles 107 [a]. Thereafter,

t herd st tante 18 3 U € i@ise S UbE ecs qg, t %. E3‘3E’.ld 1Y% surface
treat ment by pressure reduction, thereby paring a
canhictd e past:e WoNpéske | oa. tHthnéQthlC&fVﬁhe Pasi€ing
conposition will be referred to as "Paste (1-a)". 5

Pastver ba)l3s epar ed vasl e Olad ngnaat erfi @lofdrforming the

el astic anisotropically conductive filns was applied

t ¢oEid ngs Urdfvaoes (dfottae magys fodt Cmranct tictet darfidrcdesof[b]) of
the nold by screen printing, thereby form ng nol ding

mét-@r igald aay erledty igc cersdarte@os tvialaep®t todr 0 .df Q.he

~elastic anisotropically 10 conductive filnms to be

f AFFEB 2 ratd oPh et Camdupitive Rastsgdesi Mpdsedd gonductive
nment on the nolding surface of the bottom force

tﬁF%&jﬁlﬁﬁe[§&déer on the side of the bottom force.

Further, _th force was superinposed in_ alignnment

on the Fpﬁng g?gyénghFBBﬂﬁcFﬁgesBéééﬂCéﬁstﬁé]sﬁﬁé [¢B] were

of the t p for The nol ding material |ayers forned

bBERBER Ctha™ 60° PBPECTaRG°FhE bott SAFT BFEESGEFe0n Of

subLapkedybopd euning (Liealognt ypder,gonditions, of
Particles [C] were used in place of Magnetic Core Particles
[A}, and the content of gold in the plating solution of
geld was éhanged.

Conductive Particles [c¢] (For Invention):

Conductive particles having a number average particle
diameter_of 14 Ym, a BET specific surface area of 0.015 x
10° mz/kg, a thickness t of the coating layer of 299 nm, a
value N of (mass of gold forming the coating layer)/ (total
mass of Conductive Particles [c]) of 0.18 and an electridl
resistance value R of 0.12 Q.

Conductive Particles [cl] (For Comparison) :

Conductive particles having a ﬁumber average particle

- diameter of 11 Um, a BET specific surface area of 0.035 x
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applying a magnetic field of 2 T to portions |ocated
20 between the correspondi ng ferromagnetic substance
| ayers in the thickness-w se dixection by

el ectromagnets, thereby formng an elastic

ani sotropically conductive.filmin each of the

ani sotropically conductive filmarrangi ng hol es of-:

thfofﬁﬁvﬁgelQt%hiEQHésgr%dB%iEgeago§9%§$f£§§é%aé£ylg§ nm, a

conductivé connector. This anisotropica onductive

conneet af M | [mdiet ebpalday Re-Lalerned 50%19%;8 Lmzeer)' / (total

"Ani sotropically Conductive Connect or

eliagdd Co AN St Opi vl B yr-conduct e yf id My thus, .
obtained will be described speCQfﬁgally. Each G aﬁhglGCtrlc

elbsdisraisotsnp qaldy condugtive films has

di nensions of 2,500 min the lateral direction and

1, pOfemgnd i drihes 5 taidi el vadiraeticQrs (@112 afhdnelbn@h@lt ive
part in each of the elastic anisotropically
careducitaees fidInis], 26 conductive parts for connection

-are arranged at a pitch of 120 min 2 lines (the

nunber Ghecdioddomiivg Pantsicfrareconredtion i[d)aanbi pgl] were
13; cl earance between conductive parts for connection

10 redaaeehtin rihehes awer misgalerdiasedhni ahe $56paratIbe of

. di nensi ons of each of the conductive parts for

cbrrdecitéie Reatdolesi datlhexicapsr ghati Meghedne 260em

in the vertical direction and 150 min thickness. The

t RECkAELESofl Dl heeriengigest itRgbpace PA Yhenebhet Conal Particles
p?r IS éOO m 15 Conductive parts for_non-connection
arélar FRRgEHEHELRESRT PheJedAdLRL Ehe BhREsngopolution of
connection located nost outside in the lateral

d??igtwsﬁ SRA"ERE frame plate. The dinensions of each

o] e _conductive part or,_non-connection are 80 m
ob RS BR i RRE! T BB FROP R et fenl 20
The_ thi ckness ,

di ti ] in. thick . %
(¢t okrie 85T Bt PhelHErRER et B o e qrarparticle
't&igﬁ?téypggrﬁgd%%zdﬁgﬁgTogpégffféagéfgace area of 0.12 x

ani sotropl cal Ive
103 mz/kg, a thickness t of the coating layer of 134 nm, a

value N of (mass of gold forming the coating layer)/ (total
mass of Conductive Particles [d}) of 0.28 and an electric
resistance value R éf 0.015 Q.
Conductive Particles [dl] (For Comparison) :

Conductive particles having a number average particle

diameter of 14 Wm, a BET specific surface area of 0.14 x

10° m‘/kg, a thickness t of the coating layer of 43 nm, a

value -N of (mass of gold forming the coating layer)/{(total

mass of Conductive Particles [dl]) of 0.11 and an electric

resistance value R of 0.1 Q.

[Preparation of Conductive Particles [el}]]



10

15

20

25

films is 20 m The content of the conductive particles
in the 25 conductive parts for connection in each of

" the elastic anisotropically cdifductive filns of

Ani sotropically Conductive Connector C  thus obtained
was investigated. As 109 a result, the content was
about 300 in terns of a volune ..fraction in all the

conduct i Mge PAS T Boi Phg COMESLE PR FLE:
supported and tH% iﬁ%ulating part§§$%£@%%€ Pﬁ%ﬁfﬁ%ﬁ&uprepared

partistiof thecehashis i SOt ﬂ@@iItsééﬂ)arétfgﬁd&ft&efﬁd%ctive

filne were observed. As a resul it was confirme

t e rt hel €onpurt dyeeparthet a9z e PE SR pAr-tNC1 PRI 8] were
to be supported and that the conductive particles are

sosv@e| yn presentof MAddeet NS W@t NS PRI EBed NANE and the

“functional parts. 10 (5) Crcuit. board for

| nepectniomf Ajeld nen ceta@nd La € Logfdd cheidn of £ | dd@@rwas changed.
thermal expansion: 4.8 x 10-6/K) was used as a base
mateerdwdtitee Bawoduckes, [«lY c(idr hoanth f iyori )nspect i on,

in which inspection electrodes had been forned in

accor dage@dpative patttéral k5 heorimgs pomaimbg it avidrage particle
pattern of the electrodes to be inspected in Wafer W

f gilamedter THi sl Qilrcuiat Bidargbefcdrf id nepeeideomries of 0,03 x
rectangul ar with di mensions of 30 cmx 30 cm as a
mﬂglem'éﬁéri%s%%%@#%ﬁﬁ%l%c@fd@@% ¢orrond et hafyeb4d nm, a
dinﬁnsions of 60 gmin the |lateral direction and 200
giffitHe2 Pre Wéss 0l 99t e fOT81HNITHS copdding Beaed) / (total
for ins herei nafter he referred to

ection will as

- TREFetti GRIELFLENE PBEAG IFE" 1o0d) Sficdt OFi k84 an electric
a5 ReR s Fa e thad g 12 ehi cknese of 15 m on one.
SyEkpeg-alian olenpubglEng 2"eeL o1 uRY (g ol vim de
' The following Conductive Particles [fl] were prepared
in the same manner as in the preparatioh of Conductive
Particles [a] except that Magnetic Core Particles [F] were
used in place of Magnetic Core Particles [A], and the
content of gold in the plating solution of gold was changed.
Conductive Particles [f1] (For Comparison):

Conductive particles having a number average particle
diameter of 7 Mm? a BET ‘specific surface area of 0.7 x 103

m?’/kg, a thickness t of the coating layer of 35 nm, a value

"N of (mass of gold forming the coating laver)/ (total mass

of Conductive Particles [f1l]) of 0.35 and an electric
resistance value R of 0.33 .
[Preparation of Conductive Particles [gl]]

The following Conductive Particles [gl] were prepared
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to laser machining.

of 20 gm was provided, and 15,496 through-hol es each
110 extending through in the thickness-w se direction
of the insulating sheet and h&/ing a dianeter of 30 m

were formed in the insulating sheet of the |aninate
material in accordance with a pattern corresponding

to the pattern of 5 electrodes to be inspected in
valerMl fofe LSnbY o SUbl eOld N0 ENEd OS] ald N9 3Ie6l: o
This | am rat e rmaterl al- was then

subj £ei €ted 0[%%@ééﬂ@%@@@agﬁ@@lﬁf@%éfﬁ%l ;[G] were

w th nickel, ereby short circuit parts integra

cosest 86 $ e dd1e € QRRAT 4 BY &6 MBS FardRG 1Q ji ,nréd&e the

t hrough-holes in the 1nsulating sheet, and at 't

samen tén®, o Propy BLtiad fHOP rsurdpeR 1818y e RAd Sras changed.
integrally connected to the respective short circuit
pardreiumeies fronmeic-los the f ronir $Ivhiace sofh)t:he

i nsul ating sheet. The dianeter of each of the

f ront - s Wohaloe tdlvec aade chast Sial3nyas AQmbBrrafdetBge particle
hei ght fromthe surface of the insulating sheet was '
2@ immetteer edf tldar Mnt,he eapepddayec sof-rhbhe bawgknatreo. 006 x

materi al was subjected to a photo-etching treatnent
t ¢ Of eDAdeg a pathichersoft ahertebydarimiond aveot anguldamm, a
back-surface el ectrode. parts each having 20
diVRens dnofof(mrgsmok 20ddmiorminbethet heatiogt leyefaddtotal
el ectrode parts and back-surface el ectrode parts were
sUBPEc Céd CPeRcHLEe Rgritieaeredsl t REgBI A1 ehdrabyelectric
fornin% el ectrode_structures, thus producing a
shESTSPRESCYRMBEL 8r ©F #nit8 $heet-1i ke connector will
h?%%Lnaft%n be reEerred to 25 as, "Sheet-]i ke Connector
ML ECPEFREHRE: Of: CRFBF W of BRTFESEhastat F anged on a
test ta Ll equipped with.an electrjc heater, and
Anisogrg%gcg?#§o t%ﬁa@%?ﬁ@%@t%%n§%¥EﬁCiﬁ?mﬁé{hrv%ﬁ@éarepared
Oﬂntghé g@&grmgﬁnggras in the preparation of Conductive
Particles [a] except that Magnetic Core Particles [H] were
used in place of Magnetic Core Particles [A], and_the
content of gold in-ﬁhe plating solution of gold was changed.
Conductive Particles [hl] (For Comparison):

Conductive particles having a number average particle

diameter of 10 Hm, a BET specific surface area of 0.01 x
103 mz/kg, a thickness t of the éoating layer-of 23 nm, a
valpe N of (mass of gold forming the coating layer)/ (total
mass of Conductive Particles [h1]) of 0.01 and an electric
resistance value R of 0.08 Q.
[Preparation of Conductive Particles [il]]

The followiﬁg Condubtive Particles {ii] were prepared

in the same manner as in the preparation of Conductive
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test in alignment in such a manner that the conductive
parts for connection thereof are |ocated on the
respective 5 el ectrodes to be i9tspected of Wafer W
for test. Inspection Grcuit Board Tl was then
arranged on this Anisotropically Conductive Connector
G in alignment in such a manner that the inspection

{O(glle(_:?, t Q§I e@)}cgﬁg th acl)wgal\tla dnelon é h(?o }pﬁeﬁ%ﬁﬁc@aﬁ | [f] were

co I've par Oor~ connect’
t| e r nspecti Crc
A Y R RS Ma e DY Coe 7 aﬂt e, g 1 42

kg:&ﬂﬂ@fﬁ: Q:pﬁ’ltjoc?_pdtﬂz eMed Yp é’r{]ﬂ\i}ftéo q}ﬁ%&%ﬁl J‘ioechld was changed. |

connection out 2 on t € average

r %%nﬂ@&%@@é’@@fbﬁeé nspect |1y e fild0des,

electrically 15 connected to each ot her thRough

Ani sot r epineRldts eoiuatiMe s ERRNGE! @ nGhpard a%fr%(ye\/\foartlcle
for test anong the 15,496 inspection electrodes in

| BSpalion @ raijin B%arﬁTT]sﬁl&ifl%J%Qﬁsf%'c\éelaYEege%%urOe%6 x
at roomtenperature (25C) to record a half of
ell@étmf tka £si stlahclenyas UE GEashKs esbsi e LA &t e:cﬂ r9 C7 nm, a
resi stance (hereinafter referred to as "conduction
r gsilsealice’t) (ofzstshe ftardul tiorenipay tthicocca@ARGC Liaga ) i (total
Ani sotropi cally Conductive Connector - thereby '
coanti nd Cohduairiyer Pefrtdariduwct(iive ) partt § .fl6r and an electric
connection that the conduction resistance was 1 91 or
hr@héﬁtaMH@ gbdve 25 odedcli’bdll process is referred to
as "Process (1)" After a |load for pressurizing
| nspect ToR EFPEEFticBoafdtie aasdupbhve hangbiictes 1psepared
k% %Ioad applied. to ever¥_112 conductive part for

R eEPPoﬁrOQBGGﬂeg §fohenBagpetageyoret Rartésiesapped in
mg@ heated to,1250C. After the tenperature of the '

t PaBPerBECaMte Odt &Bfe COPAECESNAUBEF6HCF88i SFangROWD

ond ctive, par or .conpection in
A%?%g??gbvg ¥iyist %ﬁéﬁpvéngbﬁﬁgi?oF Cl was neasur ed
in the sane nmanner as in Process (1) to count the
nunber of conductive parts for



connection that the conduction resistance was 1 a or
~higher. Thereafter, the test table was left to stand
for 1 hour in this state. The *#bove-described process
is 10 referred to as "Process (2)"'. After the test
tabl e was cooled to roomtenperature, the pressure
against the circuit board for inspection was
released. 1 fhe above-described process is referred to
as "Process (3)-. 15. The above-descri bed Processes
(1), (2) and (3) were regarded as a cycle, and the

cycle s continuously repeated 500 tipes in total
In tHe abque- destribedstest,tlhage_tlhat] &hee | o | =
condyct i oz e8| si arce D L hesqandust|i¥d BarTs| Bbr 20
conndqctyi onfis 190 or hildRar dre ldi-fifiqulti tol be
act ugl Ey"a":séjgj L) el ectrizeal==iinspectiien of} ntegl at ¢d
circyi s E:C)ﬁrﬁaj::; on| a.\water .. The r.dsuljts |ar.el shpwnlin
the flolllohWesd” Tabl e B~ [(B) Tast [T |75 |A donduct | 6n
resi gt @nce af_ I he| eopgucts ve. partis-fioL | .adnoectd pa- pas
measyr €d i ‘é%ﬁwp-—sance pannen “asg --n Tgst |1 |ekclept | +hat
Sheetf- silke  Conhect of T M [was .afranged on Wjferf 118,
for tedt|REranped| gh| Ehe X ¢S |ABIR |iF |abi|jg@neT | &
such} 8 |mapner| rhat | be| FF ot {1 shnfAgezel BgtLqde peEd 1S
ther ¢of & B 2| eaf ed| on| the <l ekt rddes [t |b- |i wspet] ed
of f erAL—f est—Ani-setiopireaty-1Corducti-ve—
Connebctcrgﬁg S @rY Armged 5 con sSheet|-Filke |Cannect & | ML
i n ali_qnnehts 1ih _sluchl a manher | t hat J_h,_éﬁr‘rndl ctilMe |
part$ "fcr _gzésr.gti,g,n theceof. are| J ocatied |ap {the]
back; sgjrfagc% =l ect rode: parts:iin; pheetsllike -Cannect pr
M, gndl|lrspection Archit|{Board|Tl{wag pregsurjzed
downywa¥ d ynder| a | oad-0f =68 k@ =(llead .appl ijed |ta {10
every £ondut Ve [pRr | >F b cEanéet ison:< alfautx4 § & I he
b BE N > oo [w | X les | we | we | X oo | & | X
sl =3 |S|2)S|3|2|s|S|s]|S(8]s
§ = == =
E —525%? S o lom|lwmioloclu || o | e | w | o
E Eﬂ_‘ggz_é‘, — p— — —t — o -t oy o =3
N Ty P .
SIS 2 |22 12|22 = |=|Z2|=|2Z
e Z & ag
2 |Z|B|S|8|EB|8|E|E|8|E|E
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average), thereby the nunber of conductive parts far
connection that the conduction _resistance was | Q or
hi gher was counted. The resul 2€%re shown in the
following Table 4. 15 <Exanple 2> A conductive paste
conposition was prepared in the .sanme manner as in
Exanpl e 1 except that Conductive Particles-[b] were
us gdoll pmph-ace sabsCanducihyai Rar Fuia%ﬁéalg a] . This
conductive paste conposition will be referred to 20

as "' Pagtdiididh) "typ AhSQL 00 GAdy GAMIUCId V] two-pack
connector was produced 1n the sanme nmanner as in
Exappéehavexgeptst batrPagbed{ dgbpropast Vs€dshBwR! 8§+ ne

of Paste (1-a) This anisotropically conductive
cofmBLowingi Thbher i natt provedeef 851 2dpdDyMSr 28 substance-
"Ani sotropically Conductive Connector C2"". The
coteningfméher tohduehi v PaIlikéesme Nah helasondusdiyleric
parts for connection in each of the elastic 114

ar st topteaby yoebmgluctra@. fil ns of Anisotropically
Conductive Connector C2 thus obtai ned was :

i nvesti gdeéde B4 a result, the content was about 30%
internms of a volune fraction in all the conductive

parts for connection. The parts to be supported and

t he insulatini p%r;% In fhel]functional parts of the
esl

el astic ani sofjropi€al |y condyctive filns were
observed. As a res@lits it |wag confirnmed that the
conductive pajti¢l®4 aje present in the parts to be
supported and fﬁag%the cohdu¢tive particles are 10
scarcely preseﬁ@ rmithe Tpsulati ng parts in the
functi onal par%;gg'es1 liangl Test 2 were conducted in
the same nmanner | &gl n| Exanple 1 except that
~Ani sot r opi cal Mg:@giﬁ%lFVe"Donnector C2 was used in
pl ace of AniSJ@Jpl cal |y
_ -
=
%.._.Lf? f =1 [
53
=]
=]
Q
— 18 (=
H'E; =g o —
& |é —
ey
o g = =] =
§- ggm = | =
;:ﬂ; o3 [ X ] (=}
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15 Conductive Connector Cl. The results are shown in
the followng Tables 3 and 4. <Exanple 3> A
conductive paste conposition waélprepared in the sane
manner as in Exanple 1 except that Conductive 20 -
Particles [c] were used in place of Conductive
Particles [a]. This conductive paste conposition w ||

be ref ermRd d:pdas:i'ePast - aQ:)dd:Lt C ttﬁfeﬂesq_t quHdCa.Jllylcone

conductive connector was produce sane nmanne

asrhh&EXagRben lineXaepinbhat TEastes(dafd dg§e¥ﬁ§n€§egn the
in place of Paste (1-a) This anisotropically

cofnsiuchw veg caaneetor Wl I hereinafter be referred to
as "Anisotropically Conductive Connector C3". 115 The

cofitleritiofo s hey condauadi veonatybel esqhndt He1 : eoneushibyer -
parts for connection in each of the elastic

ani sot r apivaaldoy iegnducizve @PtnﬁanmQ@b§9é£0@yC§|Efookfleld
Conducti ve Connector C3 thus obtai ned was
i Mestangated. As 5 a result, the content was about 30%
in terns of a volune fraction in all the conductive
palrdls Gasto rxormieen | 93t dhecpeed ssibidbensupgddrded and
the insulating parts in the functional parts of the
el asti cSahrséPnopi eadl foludagucti ve Biditineréype liquid
observed. As a result, it was 10 confirned that the
céﬁ&&&qr\?e PR s e Preseek IR ere arttsl tugcheand mixed
ported and that the conductive parficles are .
g‘r SEPPrELE® Tk Hd S s ARRYHSP &m%nq ®qUsd - After this
functlonal rts. Test 1 and Test were conducted in
SFEHRS MaThaT %0%@1% B é“oll ﬁé’éjptsutkﬁﬁtcted to a
AE %otro%yc@ I t|ve Connect was used .in
ac8 0 i 6“penc Yy rﬁjsrﬁd{fceii Uﬁﬁﬁ?é’ct@r EF +Pthe

i es 3 and.4.
%lélag:me%rtew%%ov%nld’&ctthe% un c{elrovéﬁ:or:h :|_Tca1t():)|ns of 120°C for 30

minutes, thereby producing a columnar body having a
thickness of 12.7 mm and a diameter of 29 mm and composed
of cured silicone rubber. The columnar body was post-cured
under conditions of 200°C for 4 hours. The columnar body |
thus obtained was used as a specimen to measure its
compression set at 150 % 2°C in accordance with JIS K 6249.
(3)'Tea: strength of cured silicone rubber:

y:y cﬁring treatment and post—curing of addition type
liguid silicone rubber were conducted under the same
condifions as in the item (1), thereby producing a sheet
having a thickness of 2.5 mm. A crescent Lype specimen was
prepared by punching from this sheet to measure its tear
strength at 23 + 2°C iﬁ accordance with JIS K 6249.

(4£) Durometer A hardness::
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<Exanple 4> 20 A conductive'paste conmposi tion was

prepared in the sane manner as in Exanple 1 except
that Conductive Particles [d]1Wre used in place of
Conductive Particles [a]. This conductive paste
conposition will be referred to as "Paste (1-d) ". 25
An ‘ani sotropi cally conducti ve connector was produced

in the gage IRRREK %oﬁﬂcgﬁaqﬂl%h% %é&%pha%E@E Bast® the

(1-d) was used in place of Paste

anisat r opi Gadty ddfieanductd ve. &%‘E}?&f ora M lhe resultant

herei nafter be referred to as "Anisotropically

Cangiiald tee #RNNeEdPra LA sgdte et tmds e its durometer 2
conductive particles in the conductive parts for

conesid N 4 each of the a%t:@%laﬁce waRhSGLEORI %@'4'9y
conductive filns of Anisotropically Conductive

Carrrechort i@h tdiusaohdmifned yascj nvestigated. As a

result, the content was about 30%in terns of a vol unme
fracti oisi nildhistrdeeebiductioe 17ar t5% 6 @iquearneciticzated

The parts to be supported and the insulating parts in

1@ itearifagndt iiondlotgdr,t svhdfcht lecdl astd cliaminsdtorepicald y5 mm x
conductive filnms were observed. As a result, it was

cénbi rmed wergt fovaesomduct ivied epart imeldes odr elgnecsvent in

the parts to be supported and that the conductive

pdferéfésiand odcddselhy phesawnt iexpelne iomsulBatd mg 107°/K) and

parts in the functional 15 parts. Test 1-and Test 2
mE?@lBEnéu@ﬂé&eFﬁrtﬁé §aﬁ@ﬂﬁﬁﬁnerEa§§ Ph Branpneegrated
except .that Anisotropically Conductive Connector C4
mﬁ%rﬁgéaslﬁ PPEEEdoPPASotRSSTC &l PSS orgddomvé of

E %For C . The result re_shown in the ? ,
t 6t oW R STabPeses taREF e ﬁp&FﬁtF@@tE%aﬁﬁlé fysgrated in
CE”dUCEbVG gas%ge re Qéhtho fm%%e ?e%E%%dEE %% be inspected,
as illustrated in Fig. 19, 26 rectangular electrodes 7 to
be inspected each having dimensions of 200 Mm in a vertical
direction (upper and lower direction in Fig. 19) and 80 Um
in a lateral direction (left and right direction in Fig.

19) are arranged at a pitch of 120 Pm in 2 lines (the
number of electrodes 7 to be inspected in a line: 13) in
the lateral direction. A clearance between electrodes 7 to
be inspected adjacent in the vertical direction is 450 Um.
Every two electrodes among the 26 electrodes 7 to be
inspected are electrlcally connected to each other. The
total number of the electrodes 7 to be inspected in the
whole wafer is 15,486. This wafer will hereinafter be

referred to as “Wafer W1 for test”.

On the other hand, 225 sguare integrated circuits L
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same manner as in Exanple 1 except that Conductive
Particles [al] were used in place of Conductive
Particles 25 [a]. This conducti%@ paste conposition
will be referred to as "Paste (1l-al)". An

ani sotropi cally conducti ve connector was produced 117
in the sane nmanner as in Exanple 1 except that Paste

(12l aotwsa@fgh' @agﬂb L5 O&lﬁﬁéf {d- @Q

ani sotropi c conducti ve connec or w | kglhel' ei na ter §

be,d &L eFs Bfd 0oRSa _wA¥d S 0hd QP &¢' .Js%la%lg ;%Hd Miving a

Connector Cl1". 5 The content o e conducti ve

Fﬁﬁiéﬁ%ﬁ%&|6Et@e1n@ﬂﬁgucﬁéﬁﬁ %@r%§éfQ5t%§Q@%%ﬁ' rbﬂlts
each of the elastic anisotropically conductive

Offo%zhé?@td@plﬂ@@hbé/feﬁ:@%|aVQf&§ZLrH}?Q§@relge]trtcmé% to be
obt ai ned was investigated. As a rTesult, the content

Ve Batte B0 | Nt d efdms:Of . a Tvoh-ure rel_ay@oﬁr 3¢t itan khedkkodes
the conductive parts for connection. The parts to be

suEpdrd eith spebdde, | 56 utadingnpalt SlidbdhRidang inahspected
parts of the elastic anisotropically conductive filns

welsehohserives . d Aters T@suldf 1ido was ircenfigrmdatihat Ahe s on
conductive particles are present in the 15 parts to be
SamooiSledimarich tshdtaidrelc @iduettive: paf ia¢lr@sigatieat a pitch of
scarcely present in the insulating parts in the '
f 340t onaln Zpdritres Tedte huamdrTest 2 ewmeredesndocbed inspected
the same manner as in Exanple 1 except that

ARPs 8t fFépiccaldy dendiié ilpderad démmedtion -ClAwaseasagce

in. place of Anisotropically Conductive Connector Cl.

TH@W@@EH £ S4TE RSt bt RESPRETHESWAAG 2F8BIted N3 thRdvertical

4. <Conpar ative Exanple 2> A conductive paste

cBAPESITEPEn 1ftas I5r éBar eBVEHRY t Heo beghfedamneenasthie 50
ex ep% t hat Conductive _Particl [cl] were

LR Pechnretv B rapgkricaily! CohngBila co

each other. The total number of the electrodes to be

inspected in the whole wafer is 11,250. This wafer will

hereinafter be referred to as “Wafer W2 for test”.

<Example 1>

(1) Frame plate:

A frame plate having a diameter of 8 inches and 596
anisotropically conductive film-arranging holes formed
correspondingly to the respective'regiOHS of the electrodes
to be inspected in Wafer W1 for test described above was
produced under the following conditions in accordance with
the construction shown in Figs. 20 and 21.

A material of this frame plate 10 is covar

(saturation magnetization: 1.4 Wb/m?; coefficient of linear

thermal expansion: 5 x 107%/K), and the thickness thereof
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[a]. This conductive paste conposition will be
referred to 118 as "Paste (1-cl) ". An anisotropically
conductive connector was produted in the sane manner
as in Exanple 1 except that Paste (1-cl) was used in
pl ace of Paste (1-a) This anisotropically 5 conductive
connector will hereinafter be referred to as
uepigﬂiﬁgfically_Cbnductive Connector C12". The

cont ent 61" the conductive particles in the conductive

ts f i i . i )
P Loty End B 0. PRS- fllad O 0 AU arranging poles

-%@dlgatéh\/%a%r@l%&{s%twsl %@i}ﬂr‘?diﬁvag l%tel:'I ajgoq/iérection

investigated. As are t e’ cont'ent” was abo _

| NOLSTE R & ol WiBre dyrAGHT QD 4 1) 8 '26“50&0%%“0211{&‘9600 Mm in
parts for connection. The parts t .be supported and
t he vidisulai ng R Sorl n(ufs fanctionat Pardst fin the rigs. 20
el astic anisotropically conductive filns were

okservad.. As a result, it was confirned that the
conductive particles are present in the parts to be

suppor t &d camdhtlkat aile cdonduecttivey parltd cd®s Arrmed at a
scarcely present in the insulating parts in the

f geottivedalposparites, W20 wEest ahiad rbgsitca2 wereerehnehictee i 1m—
in the sane manner as in Exanple 1 except that

ARIrsengdpigc alolly sCaid acljiaven tCdmn edteo v e@li2 amds disedttiion, and
pl ace of Anisotropically Conductive Connector O . The

r é5gl ddameseghdhvericott He 1f,G00owng Tables 3 and 4. 25
<Conpar ati ve Exanpl e 3> A conductive paste conposition

waé! prepRf@E:in the sanme nmanner as in Exanple 1

except that Conductive 119 Particles [dl] were used in

pl ace of "BofBAEEFFeIPAr PPEFé8y PARStiNI dndsrduerigally
pastg c%ngosit'on wll be referred to , )
conductive films, which respectively have a plurality of
through-hcles formed correspondingly to the regions of the
electrodes to be inspected in Wafer Wl for test, were
preoduced under the following conditions.

A material of these spacers is stainless steel

(sUs304), and the thickness thereof is 20 um.
The through-hole corresponding to each region of the
electrodes to be ihspected has dimensions of 2,500 Mm in

the lateral direction and 1,400 Um in the vertical

direction.
(3) Mold:

A mold for molding elastic anisotropically conductive
films was produced under the following conditions in
accordance with the construction shown in Figs. 7 and 22.

A top force 61 and a bottom force 65 in this mold
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CopEpleel. Ll ERPRUELLI PR el 41500 ot sron anc

as "Paste (1-dl)'. An anisotropically conductive
connector was produced 5 .in the same manner as in
Exanpl e 1 except that Paste (11dF) was used in place

~of Paste (1-a). This anisotropically conductive

connector will hereinafter be referred to as
"Ani sotropically Conductive Connector C13". The

con ctronin e
oL PO OBLERhLY: SRR YE L, e pasce <2, s
ob} & Pk Yast 1 AVEShE gat 4. 1 3 AS & é?syérﬂ tde f&fﬁﬁlﬁ

was about 30%in terns of a vol ume action’in a

tfE%ﬁ&H@%@&éV@éﬁﬁﬁtﬁofcﬁoﬂﬁgﬁﬁﬁaﬂ‘Ehd]fqugﬁéﬁyéﬁié‘%ubstancé

be supported. and the insulating parts in t

f uncd-enad3pard Bapf rdher @hasid CHUSH W IEAY For non—
conductive filnms were observed. As a result, It was
capfrinaeeth dhatwi heh condluctde & Pafitdid 18S A AASRAd i4h

the parts to be supported and that the conductive
parddoddesn ey evit2) 5 qariceinn prseHpdriife dNsulRitithGn of the
parts in the functional parts. Test 1 and Test 2 were

c aridudimredld s tdhdesdresmanrer inadaferExanmdoa teexcepore

that Anisotropically Conductive Connector Cl3 was

ussgeduf igladdey ofthanidiotensgionsl loff 25 cBorduchievEerromagnetic
Connector Cl. The results are shown in the follow ng

Tabed a3 cind sy e reCop iedl | Vo rEXampliagdsot@icAive parts for
conductive paste conposition was prepared in the sane
MERREE Ca&d-Om aEecarpdl ¢ml (drteprlt HatreCGondudt kv@00 Um (vertical

~Particles gel] were used in place of Conductive
n

paitiecitdon)[ & 10Phile dshdgkpeve) pasnd eémpesicpineanaitlilic
be referred to 5 as "Paste (1-el)". An _
afP8§ErBFEC dPMFTEoRdudliV e 2EEnAEEEBESHAS tpRoBGEEH Of 120 Hm

in 2 lines (the number of ferromagnetic sﬁbstance layers 63
(67) in a line: 13; clearance‘between ferromagnetlic
substance layers 63 (67) adjacent in the vertical
dlirection: 450 um) inrthe lateral direction. The
ferromagnetic substance layers 63a (67a) for forming

conductive parts for non-connection are arranged outside

- the ferromagnetic substance layers 63 (67) located most

oﬁtside in a direction that the ferromagnetic substance
layers 63 (67) are arranged. The dimensions of.each of the
ferromagnetic substance layers 63a (67a).are 80 Mm (lateral
direction) x 300 um‘(vertical direction} x 100 Hm
{thickness) .

Corresponding to the regions of the electrodes to be

inspected in Wafer Wl for test, are formed 596 regions in



in the sane manner as in Exanple | except that Paste
(1-el) was used in place of Paste (1-a) This

ani sotropically conductive conh&étor will her ei naf t er
be referred to as 10 "Anisotropically Conductive
Connector Cl4"'. The content of the conductive

particles in the conductive parts for connection in
each. of t ti |,S 04 £ Op) ducti.ve fil
o o raprean oF e Ve Rl B avers

ohg 4 h V%ri‘fﬂﬁﬁiljnga&gx?du&éif%rgaf@$%5r Adg & a'tcierptand 2

was about 30%in termns a vo raction in

t heese d¥/Ec PRES St Qe CONPEELS | O T8 P ;S f,to(l”np.l]q}g
supported and the insulating parts 1n the functiona

pafdrsnit the Jﬁdﬂé‘é | o AN SOt E O £ o 1eRRdUSEd Y & S| 5. In

wer e observe As a result, it was 20 confirned that

t ReheC QOGS I PAF LA €4 5 2 EF PRRSENIS | 404 her RAlEGh dtG ¢
be supported and that the conductive particles are

scancalan g dsgrird 63 hes7)instd atidgnipdf tdoridbdti®e parts for
functional parts. Test | and Test 2 were conducted in

t mong@me inenrerd 125 %5 far Momargestilc extepianidmatiayers 63a

~ Ani sotropically Conductive Connector Cl4 was used in

pl{&de ) off onifsotwiow calddnctGored patritee fConment-aobnGection.

"The results are shown in the 121 foll owi ng Tables 3

and 4. Negomparattilve sBospiness3 afeconddct(ib@e past Eormed by

conposition was prepared in the sane manner as in .

EX& P@t}n@X@éﬁtfﬁﬂﬁtr@@ﬁ@@@tW@eESCP&&PHC&@@ﬂFﬁEPtmer§he

-used in place of Conductive Particles [a]. This .

cHRAGEELPESp RSt €2CHNPSsiEICes SRd Pagd sy éftar 683 @ asswhich
"Paste An anisotropically conductive _connector was

pFBButEdT OTAIPRE SafePRERRER agVieR BRarffl/e foexéephing the
that Paste (1-fl) _ ) )

- conductive part’ for connection is located, are 70 Hm
(lateral direction) x 210 Hm {(vertical direction) x 25 Mm
(depth), the dimensions of each of recessed parts 64b (68b),
at which the ferromagnetic substance layer 63a (67a) for
forming the conductive part for non-connection is located,
are 90 MUm (lateral direction) x 260 MUm (vertical direction)
x 25 Pm (depth), and the thickness of other portions than
the :ecessed parts is 125 Mm (the thickness of the recessed
parts: 100 Hm) .

{(4) Elastic anisotropically conductive film:

The above-described frame plate, spacers and mold
were used to form elastic anisotropically conductive films
in the frame plate in the following manner.

To 100 parts by weight of Silicone Rubber (1) were

added and mixed 30 parts by weight of Conductive Particles



10

15

20

25

10 was used in place of Paste (1-a) This

ani sotropically conductive connector will hereinafter
be referred to as "Anisotropit@lly Conductive
Connector C15". The content of the conductive
particles in the conductive parts for connection in
each of the elastic 15 anisotropically conductive

fi@fhggh*\me%&tte%p' Gald ¥ CONJUEt e tur%”ee‘ﬁﬂtg%igﬁﬁéﬁc@ed to a

NVest i ate resu
Wass (%@éékﬁéﬂﬁﬁb fpf%égﬂ %&h?n k@é
t he con uc ive parts f connec |on e parts

Wéﬁ% rgj ctd}ﬁil#ékslhq}@teqa&gc@% dsr}L 2OQ1 t h%lhls conductive

functlonal parts o astic a |sotrop|ca
CHAUGE it dd d 181 e e 10D SRS \&%jfeﬁ%cﬁ f s t‘\Pa{été"ﬁfl —a) .

confirmed that the conductive particles are presen

the partpsdie ba-syppardid-andd hatndie ePriueddve for

particles are scarcely present in the insulating

patsHik the fometdienally 25 RaidiSveleslink and T31i2d to the
were conducted in the sane manner as in Exanple |

exeaffia delsato fARTheOtHogpifkaldey aGendiatione fhdze GIMRLE @iold by
Cl15 was used in place of Anisotropically Conductive
CormeecnoprChtifige résutlelsy aoanshowmolidinke mafteldie Ngyers in
Tables 3 and 4. <Conparative Exanple 6> 5 A conductive
pasterdenpes iwtiitbn awps teepaicégd the e stdamanimotendsally
in Exanple 1 except that Conductive Particles [gl]
mépédu§édvﬁnféﬂm§et©fb@oﬁ@mmﬁﬁveapdrﬁhelégampaplaﬁm gras
conductive paste conposition will be referred to "as
" PABEEIROGRY 1n1glAgnaRRSoProffhealty ddondguritpee of the
connector. was produced in the same manner as in
Ekaﬁﬁp@ iOéﬁeeb‘PrPHgP bRSt EPEESHIPR kS §36¢ Ph phacottom
Past e él a) This anisotropically conductive i
céﬁﬁsetor W HECher EPfafeRr TECE ef2F regPebimROsed in

alignment on the frame plate through the spacer on the side
of the tqp force.

The molding material iayers formed between the top
foréé and the bottom force wére subjected to a curing
treatment under conditions of 100°C for 1 hour while
applying a magnetic field of 2 T to pbrtions located
between‘the corresponding ferromagnetic substance layers in
the thickness-wise difection by electromagnets, thereby
forming an elaétic anisotropically conductive film in each

of the anisotropically conductive film-arranging holes of

~the frame plate, thus producing an anisotropically

conductive connector. This anisotropically'conductive
connector will hereinafter be referred to as

“Anisotropically Conductive Connector C1”7.
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" Ani sot ropi cal | y Conductive Connector C16". 15 The
content of the conductive particles in the conductive

parts for connection in each of0&he el astic

ani sotropical ly conductive filns of Anisotropically
Conductive Connector Cl16 thus obtained was . -
investigated. As a result, the content was about 30%

in terrmTHg éﬁé@% nfg%{fébtééi 'Eé%d%égﬁ%e films thus

conducti ve parts or connecti on

suppariady and 1 hes | syl atd g éﬁ'&l% Eﬂ%ﬁt n%he

parts of the elastic anisotro ductive’ |InB

\Mﬂfé§¥¥ﬁﬂéﬁ¥%of¥bﬁ&éé¥%§tcoﬂ&ué%%%e Nild 1Bl haleddi®ns of

conductive particles are present in the 25 parts to be

syppayd ggh and Eﬂ@tlé{ﬁr&lo'&%‘édt‘ﬁ%rp% d gl Qﬁ)oal)ié?n in the

scarcely present in the insulating parts'‘int

f wrRatdienal dipaddsionl23 Thest £inaRdoR8st pdrWeh8 each of the
conducted in the same manner as in: Exanple 1 except

1 hata sArtics lrici taadd i 007 udndie: t IGRN gk, Ck6 cWasiuctive

used in place of Anisotropically <Conductive Connector
Charthe floas Worm e te cvhewe iatrbhged kel owiranTall eso3um in 2
and 4. <Conparative Exanple 7> A conductive paste
cénp@§|ﬂ¢®@ wasbepr efarcethduettiive psate femnebnagcitfion in a
Exanpl e 1 except that Conductive Particles [hl] were
udédei:n 1gl;acd cofr aGoved bettingenParniduked véOppals Thirsconnection
conductive paste conposition will be referred to as.
"a@éﬁ?@ﬂ@lihlﬁhAnV&mwg@ﬁdogﬁcabtyooondﬁﬁtume cOFimect or
produced in the same nmanner as in Exanple 1
es%é@BPStlﬁatS Pésfachi1oh1hengendyedive pprate &prpgspeection
(1-a) This anisotropically 15 conductive connector
WRFE R8r BmnaPt éRepéateradr ddreetasn, " ARPsBur bpi thel yertical
Conducti ve Connector Cl17". The content of the _
cORUGEELOR ngt;épegmlﬁntﬁglckness The thickness of the

insulating part in the functional part is 100 Mm.

Conductive partslfor non—-connection are arranged between
the conductive parts for connection located most outside in
the lateral direction and the fréme plate.  The dimensions
of each of the conductive parts for non-connection are 80
Im in the lateral direction, 300 Mm in the vertical
direction and 150 pm in thickness. The thickness
(thickness of one of the forked portions) of the part to be
supported in each of the elastic anisotropically conductive
films is 20 Um.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically

Conductive Connector C1 thus ébtained was investigated. As
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conductive parts for connection in each of the elastic
ani sotropically conductive filns of Anisotropically 20
Conductive Connector Cl17 thus &Bfai ned was
investigated. As a result, the content was about 30%
interms of a volune fraction in all the conductive
parts for connection. The parts to be supported and

th§ f@é&i@t'ggep@5£§F#E gégeag H%th@p&% p%é%%s?gfthevolume

el astic ani sotropica con uctirve i1l ms

‘0b§§£¥€¥5nﬁ§naalie%Hétcoh&u$@§ve ?QL%%n?grtggﬁnéggb%n.

conductive partl cles are present parts

suppor t eghangh t-hat+ § hee &%&ft&? PRELGL e?.n%ﬁfaﬂ%ndg parts in

scarcely present in the insulating parts in
funcd ionadti Pt spadestod and gf§§tgc“§ﬁ§5899gﬁfé§fh§n

the sane manner as in Exanple 1 except th

Ard oty Opi el £ 31 KO NElEd | M85 Sr&oimnectors QJJSLVW UseGhalsh

pl ace of Anisotropically Conductive Connector Cl. The

r esifl fisrer e whomwnthd ddedud ol oW ang: TabbesaBe afteent in the
<Conpar ati ve Exanple 8> A conductive paste conposition

ware irse par ek i supghertdd sadretimnngic aSondudXaPl@artticies are
except that Conductive Particles [i1l] were used in

plsace asfl yCendusdrity el rParhte clresul {@ng st < anduidid vilinctional
paste conposition will be referred to as "Paste

(PAZEE). ", An anisotropically conductive connector was
produced 15 in the sanme manner as in Exanple 1 except

tHat Pasteuit- ppprdwdsrudagpentpbace of Paste (1-a)

Thi s ani sotropically conductive connector w ||

her ei naftBR1pe CEREMNEd (cwedd icimmits oty dgingady yrhermal
Conduct i ve Connector C18". The content of the

cORBAEFT-78 ‘pdrti &1 d9 ik HEAS 205 rfuct i KRS parr el to

connﬁctlon in eajg¥gj the elastic anlsotroplcally

0858 8F|V8 FET rg%t &bﬁeﬁggf lon, in which inspection

electrodes had been formed in accordance with a pattern
corresponding to the pattern of the electrodes to be
inspected in Wafer Wl-for test. This circuit board for
inspection is rectangular with dimensions of 30 cm x 30 cm
as a whole. The inspection electrédes thereof each have
dimensions of 60 MPm in the lateral direction and 200 Um in
the vertical direction. This circuit board for inspection
will hereinafter be referred to as “Inspection Circuit |
Board-Tl”. |
(6) Sheet-like connector:

A laminate material obtained by laminating a copper
layer having a thickness of 15 Hm on one surface of an
insulating sheet formed of polyimide and having a thickness

of 20 Um was provided, and 15,496 through-holes each -
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Conductive Connector C18 thus obtained was
investigated. As a result, the content was about 30%
internms-of a volune fractionlia all the conductive
parts for connection. 25 The parts to be supported and
the insulating parts in the functional parts of the
elastic anisotropically conductive filnms were ‘

5 confirned.that

b
coRtner %gpgﬁlf?'ég%sl%rt%%\:@?eﬁ T b 188 08% the
dth t t e
S“%ﬁ%%%@tlpl?is%%?gﬁ PR TREH o | FHPSTES Th {heim were formed
fungti0aly s PRLLEng SalESE s 300 TESH £ M1, CONANET Y
anp BT Tha

in the sane manner-as in exce _
A
S RO 10 PN T3 o 2y 1
A+Ct9écﬂtll7ng} efd G5 LPEE dddt Lid %a?séip Iﬁai@'ugﬁng This
laminate material was then subjected to photolithography
and plating treatment with nickel, whereby short circuit
parts integrally connected to the cepper layer were formed
in the through-holes in the insulating sheet, and at the
same time, projected front-surface electrode.parts
integrally connected to the respective short circuit parts
were formed on the front surface of the insulating sheet.
The diameter of each of the front-surface electrode parts
was 40 pm, and the height from the surface of the
insulating sheet was 20 Um. Thereafter, the cobper laver
of tﬁe laminate material was subjected to a photo-etching
treatment to remove a part thereof, thereby forming
rectangular back-surface electrode parts eech having
dimensions of 70 MUm x 210 Mm. Further, the front-surface
electrode parts and back-surface electrode parts were
subjected to a plating treatment_with gold, thereby forming
electrede structures, thus broducing & sheet-like connector.
This sheet-iike connector will hereinafter be referred to
as “Sheet-like Connector M1”. |
{(7) Test 1:

Wafer W1l for test was arranged on a test table
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cl

equipped with an electrié heéter, and AnisotrOpically
Cbnductive Cohnector Cl was arranged on this Wafer Wl for
test in alignment in such a manner that the conductive
parts for connection thereof are located on the respectlve
electrodes to be 1nspected of Wafer W1l for test.

Inspection Cirguit Board Tl was then arranged on this-

" Anisotropically Conductive Connector Cl in alignment in
such a manner that the inépection electrodes thereof are
located on the respective conductive parts for connection
of Anlsotroplcally Conductive Connector Cl. Further,
Inspection Circuit Board Tl was pressurized downward under
a load of 32 kg (locad applied to every conductive part for
connection: about 2 g oﬁ the average}. An electric
resistance between 2 inspection electrodes electrically
connected to each other through Anisotropically Conductive
Connector Cl and Wafer W1 for test among the 15,496

 inspection electrodes in Inspection Circuit-Board Tl was
successively measured at room temperature (25°C) to record
a half of the electric ?esistance value measured as an
electric resistance (hereinafter referred to as “conduction
resistance”) of the conductive part for connection in
Anisotropically Conductive Connector Cl, thereby counting
the number of Coﬁductive parts fbr connection that the
conduction resistance was 1 & or higher. The above-
described process is referred to as “Process (1)”.

After a load for.pressurizing Inspection Circuit

Board Tl was then changed to 126-kg (load applied to every
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m CDOo ' ¢! r17 CYrn c+' ac-aCoCo00 7 OCa "Cd
NaOOOpOC0600 . v OO O Db u7 4 GCa C/Cra o0rnC13

c. PInWCo1271C,.aN _6 0 NCIN 0QC¥Q '--+ V. .1':

QLot'~vl C6 dd+~} C7 C?2 O00 & at" W' Cf 3Co OOOC?
-.N1.[ycC ~v4 [t 0o0CON~'dC+7 ~'N mCof-+N.q 1 Df
VNNQ C? d -a'w ~' NOC} oGC70 aoco~~ 0 OO A OO0 aN

.lYgﬁﬁggcgiyg'§Q£E~g8g}Zonnection:-about 8 g on the average),

the test table was heated to 125°C. After the temperature
of the_test table became stable, the conduction resistance
of the conductive parts for connection in Anisotropically
Conductive Connectof'Cl was measured in the same manner as
in Process (1) to count.the numbexr ofrconductive parts for
connection ﬁhét the conduction resistance was 1 Q or
higher. Thereafter,_the test table was left to stand for 1
hour in this state. The above-described process is
referred to as “Process (2)”.

After the test table was cooled to room temperature,
the pressure against the circuit board for inspection was
released. The above-described process is referred to as
“Process (3} 7.

The above—described Processes (1), (2) and (3) were
regarded as a cycle, and the cyﬁle was continuocusly
repeated 500 times in total.

In the above-described test, those that the
conduction resistance of the conductive parts for
connection is 1 Q or higher are difficult to be actually .
used in electrical inspection of infegrated circuits formed
onla wafer. |

Thé results are shown in the following Table 3.

(8) Test 2:

A conduction pesistance of the conductive parts for

connection was measﬁred in the same manner as in Test 1

except that Sheet-like Connector M1 was arranged on Wafer
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Wl for test arranged on the test table in alignment in such
a manner that the front-surface electrode parts thereof are
located on the electrodes to be inspected of Wafer W1 for
test, Anisotropically Conductive Connector Cl was arranged
on Sheet-iike Connector Ml.in alignment in such a manner
that the conductive parts for connection thereof are
located on the back~surface electrode parts in Sheeit-like
Connector M1, and Inspection Circuit Board Tl was
pressurized downward under a load of 63 kg (load applied to
every conductive part for connection: about_4 g on the
average), thereby the number 6f conductive parts for
connection that the conduction resistance was 1 Q or higher'
was counted. | |

The resulfs are shown in the following Table 4.
<Example72>

A conductive paste composition was prepared in the
Same manner as in Examplerl except.that Conductive
Particles [b] were used in place of Conductive Particles
[a]. This conductive paste composition will be referred to
as “Paste (1-b)”.

An anisotropically conductive connector was produced

in the same manner as in Example 1 except that Paste (1-b)

was used in place of Paste (1—a). This anisotropically

conductive connector will hereinafter be referred to as
“Anisoctropically Conductive Connector C27.
The content of the conductive particles in the

conductive parts for connection in each of the elastic
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anisotropically conductive films of Anisotropically
Conductivé Connector C2 thus obtained was inﬁestigated. ks
a result, the content was about 30% in terms of a volume
fractioﬁ in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed. As a regsult, it was
confirmed that the conductive particles are present in the
parts to be supported and that thé conductive particleé are
scarcely present in the insulating parts in the functional
parts. |

Test 1 and Test 2 were conducted in the same manner
as in Example 1 except that Anisotropically Conductive
Connector C2Z2 was used in place of Anisotropically
Conductive Connector Cl. The results are shown in the
following Tables 3 and 4.

<Example 3>

A conductive paste composition was prepared in the
same manner as in Example 1 except that Conductive
Particles [c] were used in place cf Conductive Particles
[a]. This conductive paste composition will be referred to
as “Paste (1-c)”

An anisotropically coﬁductive connector was produced
in the same manner as in Example 1 except that Paste (1-c)
was used in place of Paste {(l-a). This anisotropically
conductive connector will hereinafter be referred to as

“Anisotropically Conductive Connector C3”.
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The.content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C3 thus obtained was_investigeted. As
a result, the content was about 30% in terms of a volume
fraction in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisetrepically
~conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are
scarcely present in the insulating parts in the functional
parts. |

Test 1 and Test 2 were conducted in the same manner
as in Example 1 except that Anisotropically Conductive
Connector C3 was used in place of Anisotropically
Conducfive Connector Cl. The results are ehown in the
following Tables 3 and 4. |
<Example 4>
| A conductive paste composition was prepared in the
same manner as in Example 1 except that Conductive
Particles [d] were used in place of Conductive Particles
[al. This conductive paste composition will be referre& to
as “Paste {(1-d)”.

An anisotroﬁically conductive connector was produced
in the same manner as in Example 1 except that Paste (1-d)

- was used in place of Paste (l-a). This anisotropically
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copductive connector will hereinafter be referred to as
- "Anisotropically Conductive Connector C4”.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Aniéotropiéally
Conductive Connector C4 thus obtained was investigated. As
a result, the content was about 3Q% in terms of a volume
fraction in all the conductive.parts for connection.

.The pérts to be supported and the insulating parts in
the functional parts of tﬁe elastic anisotropically
conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are
scarcely present in the insulating parts in the functional
parts.

Test 1 and Test 2 were conducted in the same manner
as in Example ‘1 except that Anisotrbpically Conductive:
Connector C4 was used in place of Anisotropically
Conductive Connector Cl. The results are shown in the

- following Tables 3 and 4.
<Cecmparative Example 1>

A conductive paste composition was prepared in the
same manﬁer as in Example 1 except that Conductive
Particles [al] were used in place of Conductive Particles
fal. This conductive paste composition will be referred to
as “Paste {l-al)”.

An anisotropically conductive connector was produced
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in the same manner as in Example 1 except that Paste (l1-al)

was used in place of Paste (l-a). This anisotropically

conductive connector will hereinafter be referred to as

“Anisotrobically Conductive Connector C117.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector €11 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume
fraction in all the conductive parts for connection.

The parts to.be supported and the insulating parts in
the functional parts of the eléstié anisotropically
conductive films were observed. As a result, it was -
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particies‘are
scarcely present in the insulating parts in the functional
parts. |

Test 1 and Test 2 were conducted in the same manner
as in Example 1 except that Anisotropically Conductive
Connector Cll was used in place of Anisotropically
anductive Connector Cl. The results are shown in the
following Tables 3 and 4.
<Comparative Example 2>
| A conductive paste composition was prepared in the

same manner as in Example 1 except that Conductive

~Particles [cl] were used in place of Conductive Particles

{a]. This conductive paste composition will be referred to
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as “Paste ({(l-cl)”.

An anisétropically conductive connector was produced
in the same manner as in Example 1 except that Paste (l-cl)
was uséd in place of Paste (l-a). This anisotropically
conductive connector will héreinaftér be referred to as
“Anisotropically Conductive Connector Cl2”.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductife films of Anisotropically
Conductive Connector Cl2 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume
fraction in all the conductive parts for connection.

The parts to be supported and the inéulating rarts in
the functional parts of the elastic anisotropically
conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be suppofted and that the conductive particles are
scarcely present in the insulating parts in the functional
parts.

Test 1 and Test 2 were ﬁonduCted in the same manner
as 1n Example 1 except that Anisotropically Conductive
Connector Cl2 was used in place of Anisotropically
Conductive Connector Cl. The results are shown in the
fellowing Tables 3 and 4.
<Comparative Example 3>

A conductive paste composition was prepared in the

same manner as in Example 1 except that Conductive
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Particles [dl] were used in place of Conductive_Particles
[a]l]. This conductive paste composition will be feferred to
as “Paste (1-dl)”.

An aﬁisotropically conductive.connector was produced
in the same manner as in Example 1 except that Paste (1—&1)
was used in place of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to as
“*Anisotropically Conductive Connector C137.

The content of the conductive particles in the
conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropically

Conductive Connector C13 thus obtained was investigated.

.As & result, the content was about 30% in terms of a volume

fraction in all the conductive parts for connection.

The parts to be supported and the insulating parts in

" the functional parts of the elastic anisotropically

conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are

scarcely present in the insulating parts in the functional

'parts.

Test 1 and Test 2 were conducted in the same manner

'as in Example 1 except that Anisotropically Conductive

Connector C13 was used in'place of Anisotropically
Conductive Connector Cl.. The results are shown in the
fellowing Tables 3 and 4.

<Comparative Example 4>
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‘A conductive pasté_composition was prepared in the
same manner as in Example 1 except that Conductive
Particles [el] ﬁere used in place of Conductive Particles
[a]. This conductive paste composition will be referred to
as “Paste fl—el)”.

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Paste (l-el)
was used in place of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to as
“"Anisotropically Conductive Connector Cl4”.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector Cl4 thué obtained was_investigated.

As a result, the content was about 30% in terms of a volume
fraction in all fhe conductive parts for connection.

The parts to be supported and thé insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed. As a result, if was
confirmed that the conducfive particles are present in the
rarts to be supported and_that the conductive particles are
scarcely present in tﬁe insulating parts in the functional
parts.

Test 1 and Test 2 were conducted in the same manner

as in Example 1 except that Anisotropically Conductive

 Connector Cl4 was used in place of Anisctropically

Conductive Connector Cl. The results are shown in the
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following Tables 3 and 4. -
<Comparative Example 5>

A conductive paste composition was prepared in the

.same manner as in Example 1 except that Conductive

Particles [fl] were used in place of Cbnductive Particles
[a] . This conductive paste composition will bé referred to
as “Paste (1-£1)".

An anisotropically conductivé connector was produced
in the same manner as in Example 1 except that Paste (1-f1)
was used in place of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C157.

The content of the conductive particles in the
conductive parts fér connection in each bf the élastic
anisotropically conductive films of Anisotropically
Conductive Connector Cl5 thus obtained was investigated.

As a result, the content wasrabout 30% in terms of a volume
fraction in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed. As a result, it was
confirmed that the conductive particles ére preseht in the
pérts to be supported and that_the conductive particles are
scarcely prasent in the'insulating parts in the funcﬁional
parts.

Test 1 and Test 2 were conducted in the same manner

as in Example 1 éxcept that Anisotropically Conductive
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~Connector Cl5 was used in place of Anisotropically

Conductive Connector Cl. The results are shown in the
following Tables 3 and . 4.
<Comparative Example 6>

A conductiﬁe paste composition was prepared in the
same manner as in Example 1 except that Conductive
Particles [gl] were used in place of Cdnductive Particles
[2]. This conductive paste composition will be referred to
as “Paste (1-gl)”.

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Paste {(1-gl)
was used in place of Paste (1-a). This énisotfopicaliy
conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector Cl6”.

The content of the condudtive particles in the
conductive parts féf conﬁection in-each of the elastic

anisotropically conductive films of Anisotropically

Conductive Connector Cl6 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume
fraction in all the conductive parts for connection.

The parts to be supportéd and the insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed¥ As a result,_it was
confirméd that the conductive particles are present in the
parts to bé supported and that the conductive particles are

scarcely present in the insulating parts in the functional

rarts.
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the results shown in Tables 3 and 4, it was confirned
that according to Anisotropical®?y Conductive
Connector Cl to Anisotropically Conductive Connector
C4 of Exanple 1 to Exanple 4, good conductivity 5 is

“achieved in the conductive parts for connection in
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Uer pl hysteresis. b0 Lenperal ure £hange.oand gapd

conductivity Is retalined ov a long perio
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envi ronnent. <kExanple 5> (1) Frane plate

pl@lq(;aﬁ)ﬂd]@aéjl(g§@taq{d of 6 inches and 225
ani sotropically conductive filmarrangi ng hol es forned

C idasReRd R YedeBydie respective regions of the
el ectrodes to be inspected in Wafer W2. for test

descri bedcaheuvetwas pRseduseipdpderohh@aboblepanR8d in the

condi tions. _ o
same manner as in Example 1 except that Conductive
Particles [hl] were used in place of Conductive Particles
[2]. This conductive paste composition will be referred to
as “Paste (1-hl)”.

An anisotropically conductive connector was produced
in the same manner as in Example 1 egcept that Paste (1-hl)
was used in place of Paste (l-a}. This anisotropically
conductive connector will hereinafter be referred to as
“Anisotropiéally Conductive Connector Cl77.

The content of thé conductive particles in the
conductive parts for connection in each of the elastic
anisotropically éonductive films of Anisotropically
Conductive Connector Cl7 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume
fraction in a2ll the conductive parts for connection;

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the

parts -to be supported and that the conductive particles are
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magneti zation: 1.4 Wo/ n2; coefficient of |inear

thermal expansion: 5 x 10-6/Klg4and the thickness
thereof is 80 m The anisotropically conductive
filmarrangi ng holes each have dinmensions of 2,740 gm
in a lateral direction and 25 600 gmin a vertica
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five film 129 arranging hol es adjacent in the

_ve tlcal direction, and the dianeter thereof is 1,000

gm (2) paRacer LS ' | astic -
anlsotroplcallf%?M%J u%flvékfﬁ&ygé%ég%ﬁ'rggpegfw§épanner

haye fhFﬁ*ﬂﬁﬁléyl0@x&@ﬁ9”ﬂﬁa@Qﬁﬁ§s$ﬁf&§9 all Conductlve

correspondingly to the regions of t ect¥ odes

bezdmsnecsedcin Viod ehs Y8 fOrp1 884\ o BLS: s PEPYY ﬁﬁ
under the follow ng condltlons A material of these

spraeitctSrSt@messosteel e (BUSI) 2 @aNdGHRAR in the

t hi ckness thereof is 30 m The through-hole

cididspand Mubleea®heniegi on of the electrodes to be

i nspected has di nensions of 3,500 gmin the latera

di<Certdaom tand: E:406pIm ig>the vertical direction. 15

(3) Mold: A nold for nolding elastic anisotropically

conductiveonfluitiiveapapteducedonhdeont hasf prkparag in the
conditions. A top force and a bottomforce in this

nmekde regpeat iareliyn Frpanblasd phategst nede dforidiart iard

each having 20 a thickness of 6 mMm On the base
pFatréicilesr diddnatane siest dac@legyreros fGomdusrbtiveg Particles
conductive parts for connection and. ferromagnetic

sdﬁ%t antlelf agerdursivEopPAPhEg ceBREBEELVE palisbporeferred to

non- Qonnectlon mhlch are made of
as “Paste (1-1i1)",

An anisotropically conductive connector was produced

in the same manner as in Example 1 except that Paste (1-i1)

- was used in place of Paste (l-a). This anisotropically

conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C187.

The content of the conductive particles in the
conductive parts for connection in each of ﬁhe elastic
anisotropically conductive films of Anisotropically
Conductive Connector C18 thus obtained was investigated.

As a result; the content was about 30%rin terms of a volume
fraction in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically

conductive films were observed. As a result, it was
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conductive parts for connection in each of the elastic

ani sotropically conductive filns of Anisotropically

Conductive Connector C21 thus ®BBai ned was

investigated. 10 As a result, the content was about

30%in terns of a volume fraction in all the

conductive parts for connection. The parts to be '

supporte ' tJ arts,_in_, the functiona

arrs oftt Rt iEt A Y GREATE ot TP P R ana 1,
4 e : u |t was i d:
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be-Sppor 8d @hdbalr the condielivg, éi%ﬁﬁorﬁ&cuve
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funatianadr @ards edBlp @ reuid Boapthdof |

20 A gl ass-reinforced epoxy resin was used as
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aeelAane ean W d e b AL T 18F Ne GIT@SPRNGE MGnd &I when the

pattern of the electrodes to be inspected in Wafer W2

f gritcdstof Thes mdiatcinid goaid fof ddispReedion isS small, a

rectangular with dinmensions - of 16 cmx 16 cmas a

wholoel el timspddlyl anvreleectaddas: td her egfardachrdiaveed even

di mensions of 50 min the lateral 134 direction and

100 wnivi ronaerdetli cdlandiasectian asTHilerrelr dyistt drearid by

for inspection will hereinafter be referred to as

" LEBpesEitan eCohamiae .Beadd grpd qo@dushidati-tyi Ke retained over

connector: 5 Alamnate material obtained by

AdMictivity
a base

| 8milRAGI R§TaCtoppetimeapsierhaviong ugechirepsedsddly 1Bdmr a

on.one surface of an _insulating sheet forned of
pBLPPMtEETERE tHAG $§ VA FORTG8tess  of 20 Pm was
pr%videq, gnd 11, 250 t hrough-hol es each extending
t RFGAGR-Sn>Che t hi ckness-wi se direction of the 10

i I i h d havi di ter of 30 mwere
%g?zegﬁggespfaeéegn aving a di ane

A frame plate having a diameter of 6 inches and 225
anisotropiéally conductive film—arranginglholes formed
correspondingly to the respecfive régions of the electrodes
to be inspected in Wafer W2 for test described above was
preduced under the followiﬁg conditions.

A material of this frame plate is covar (saturation
magnetizaticn: 1.4 Wb/m?; coefficient of linear thermal
expansion: 5 x 107%/K), and the thickness thereof is 80 Mm.

The anisotropically conductive film-arranging holes
each have dimensions of 2,740 Hm iﬂ a lateral direction and
600 Um in a vertical direction.

A circular air circulating hole is formed at a

central position between anisotropically conductive film-
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in the insulating sheet of the lam nate material in

accordance with a pattern corresponding to the pattern
of-  electrodes to be inspectedlis Wafer W2 for test by
subj ecting the insulating sheet to |aser machi ning.
This 15 lam nate material was then subjected to
phot ol i t hography and plating treatnent w th nickel,

short circuit arts integrally connected. to
Pl s fod e Bt | PN SRR eF BTy and the
the insul ati.ng sheet n t.the sanme time, projected
ff%h]@eEﬁ%é%%g% % t+%d€’€%¢t%n20 integrally connected
toughesgg%eggtive short circuit parts were forned on
the front surface of the insulating sheet. The
di amet er i - face elgct 99% -
was 40 rrTl‘”@;n theI%];efitdg;;}éﬁtrﬁicﬁr‘:&(:)krﬁlE{Shq_:re?L sur Cgcag&o% t éﬁ%gﬁy
| R Al gy s heetn nas, 2 r It eafder, ARG CORPRIra1ity of
| ayer 25 . of the lam nate material "was subjecteéito
a thirehrretidly £drnRal B rd HARIMMEL A RAMthd NIEIns of the
thereby form ng rectangul ar back-surface
ek@elctoderdpards each dpadingl L35 wdidens any afesd0 Grare
60 m Further, the front-surface electrode parts-and
backdsuretaue delre cthreo die Inantisgveicaid idikinect ed to a
plating treatnent with gold, thereby formng
el ect r odemsteuchlr ef, thiyse predecisndsasthaetieksisketeel
connector. 5 This sheet-1ike connector wll
heéEEBRARY er abe rtakerthecdkn@ss. anerBadgetisl i3Ke pdonnect or
M2". (7) Test 3: Wafer W2 for test was arranged on a
test taBhe tBganppedolet koamesbesting heaterh amdion of the
Ani sotropically 10 Conducti ve Connector C21 was
aftaAgeddss thi bewahepeyedohast détens ighisgefedt, 500 Um in
such a manner that the conductive parts for

"cbhfAetttrBRatheiesFtapa podatled 08ntnhénr sbpevrirtécal

.ﬁlect%odes to be inspected of Wafer W2 for test.
i h5pECHTBH-Gircuit Board T2 was then arranged on this

(3) Mold:

A -mold for molding elastic anisotropically éonductive
films was produced under the fdllowing conditions.

A top force and a bottom force in this mold
respectively have base plates made of iron and each having
a thickness of 6 mm. On the base.plate, ferromagnetic
substancé layers for forming conductive parts for
connection and ferromagnetic substance layers for forming
conductive parts for non—connecfion, which are made of
nickel, are arranged in accofdance with a pattern
corresponding to a pattern of the electrodes to be
inspected in Wafer W2 for test. More specifically, the

dimensions of each of the ferromagnetic. substance layers
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15 Ani sotropically Conductive Connector-C21 in

alignnment in such a manner that the inspection

el ectrodes thereof are |ocatedi®m the respective

conductive parts for connection of Anisotropically

Conductive Connector C21. Further, [Inspection Crcuit

Board T2 was pressurized downward under 20 a | oad of

90_k %Ioad applied to every conductive part for

co%lgc PR Ao IR Oh Riet v Bge) e Al EomdEES | oh Mm

resi stance of the conductive parts for .connection in

At PO CHTSF Cotuct | WS Gihnbttor ek STogbr™) * 100 pm

t enper (25 tg, C e number .of conductive

parts gé %sgsf) (8 oar%%c | o]ﬁe %r{lglqrheet Contiet T T gjgail%?%oh ¢ E
0.0 hi gher.. .The -descrj bed process is

\rl\gafsrergarne%e oatasag B rcorbe%%aﬁq/% 136 “Af Jer}é)% h@:el?eesrfumber of

t atlg dipspdien. healadd . B85 AN el 1 for. L nuie

a state that Inspecste(idaon @] rngt Board éh:{z 'b(rajééhneealle{hce

PrRssidd? b @a%ddgd S d hnsangugd il%éﬁéiﬁﬁw&@fiq the

the conductive parts for connection’in Anisotropically

-%e@QﬁQH@ﬂh&ﬂ%é@%ﬁgﬂ¥‘§561ﬁhﬁM¥%'Fﬁgﬂﬂ§¥éféi(&¥yg%éggﬁ. The

nunber of conductive parts for connection that t

C TeauCiaih e UiesS isSihatee a6 S alyeP OF o ghininth&dHREU parts
against the circuit board for inspection was then

I €beaset.-cbhereafiter artehe rresigddabhe siae ¢0Rl edtr@magnetic
roomtenperature. The above- 10 described process is

r efestedceo layetBr doess o2 b stThe talave-idescdiedttion that
Processes (1) and (2) were regarded as a cycle, and

t hbecfelrgomagnesici subsslay cer dpgatred a5@, @3G aigrels | The
total. In the above-described test, those that the 15
coBhtgeeilonsr e§i seghcefofthelse demdoopione tpar ssibfsdance layers
connection is 1 S2 or higher are difficult to be .
agtrgabPylmydddtenadl dérectabni nspdéPi bn diveirntiegiatiédection)
circuits formed on a wafer.

x 100 MHm (thickness).

Corresponding to the regions of the electrodes to be
inspected in Wafer W2 for test, are formed 225 regions in
total, in.eéch of which 50 ferromagnetic substance layers
for forming conductive parts for connection and 2
ferromagnetic substance layers for forming conductive parts
for non-connection have been formed. In the whole base
plate,.are formed 11,250 ferromagnetic substance layers for
forming conductive parts for connection and 450
ferromagnetic substance layers fdr forming conductive parts
for non-connection.

Non—magnetic_sﬁbstance layers are formed by

subjecting dry £ilm resists to a curing treatment. The

 dimensions of each of recessed parts, at which the
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The results are shown in the followng Table 5. 20
<Exanpl e 6> An ani sotropically conductive connector
was produced in the same mannéflas in Exanple 5
except that Paste (1-d) prepared in the sane nmanner
as in Exanple 4 was used in place of Paste (1-a) This
ani sotropically conductive 25 connector wl|

hef@fP@&é&ﬁePfcrguﬁéﬁ%g4éol$ie céﬁ%sg rﬁ?%&a%hg conductive

Conducti ve Connect or

copduCct FNE PRRLLE £5 'I‘%tﬂ? &é a; Cgrned p@”s for
connecti on | n eac ani SOt

f |
congugeLyn ] A PRl £ i&%aléa#ln%ee%%@ t‘é%'%i;lm (depth) ,

r esid tdirdies Lo et Mash abpUte R0%d D ﬁaef{@ o+ QNN
5 fraction in all the conductiive parts for connection.

Thie pegrisgrior e suppaidiesd Bng+ heqd rﬁ}ﬂn@]_tﬂgqg:ﬂ@réo%dl,{btlve
the functional parts of the elastic anisotropicall

congtictione ddd reomeseohseiyvebcAs® BsuUldo i (\’M%Saeral
confirmed that the conductive particles are present in

-t kel k@ tpant)s 1 @ die 1BuppeitEta 1ard ddaat drhe :cendyst | (WRpth) ,

particles are scarcely present in the insulating
p&ncs tihe tiid dhnests orfalothpar eortiests 3haas thenducteded parts
in the sanme manner as in Exanple 5 except that
AnﬁsdﬁﬂowmdeM¢ Chridicicisve oforthec rece€34dnasartty usedpum) .

in place of Anlsotroplcallﬁ Conductive Connector C21.
THE) r eBLREE1ar ensnoWACPACRhEY f 6PROWS hgvTabi dm5.
<Exanp|e 7> A conductive paste conposition was
preparea Fnapﬁge_gﬁﬁﬁr%ﬁﬁﬁeﬁré§elﬁ EkanpFRagessceptd mold

hat Silicone Rubber %2 20 was used in _place of
s?“FFéoHé%EBePOET) et §1€oﬁ&&éPF€SPlEQ§€Lé’ conpusitivenfilms
MA|| .be referreq %o as %gaste & %
afil'sStFoprE8F PLeshdatt Ve EoAnawtse: WﬁgnEFoduced

Paste (l-a) prepared as a molding material for

elastic anisotropically conductive films in the same manner
as in Example 1 was applied to the surfaces of the top
force and bottom force of the mold by screen printing,
thereby forming molding material layers in accordance with
a patter of the elastic anisotropically conductlve fllms to
be formed, and the frame plate was superimposed in
alignment on the molding surface of the bottom force

through the spacer on the side of the bottom force.

Further, the top force was superimposed in alignment on the

- frame plate through the spacer on the side of the top force.

The molding material layers formed between the top

force and the bottom force were subjected to a curing

treatment under conditions of 100°C for 1 hour while
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1in the same manner- as in ExaaneIS except that Paste

(2-d) was used in place of Paste (1-a) This

ani sotropically 25 conductive e&danector wl|
hereinafter be referred to as "Anisotropically
Conductive Connector C25". The content of the
conductive particles in the 138 conductive parts for

o0 P RaRas bt LB BT, PSS OR OB o bt
SARL5S, 3 A LR LB R B P e o
5'€ﬂé‘{ﬁfgkﬁQ%eL%lgged¥9§ng%ﬁVﬁ%pg{égF£§$aC Q@ Ct{hereby

The parts to suppor nsu part

L duct.%é"?a{ﬂmié A é&@:&%f‘é%f%a@éé&]ﬁ@%%aﬂi’m in each

wer e O serve resu

cq-nafI{ﬂ@daﬂb%tw;glggfﬁy%w&u@e{ééCkffmﬁéfrgﬁ I? théfes of

the 10 parts t e supported and that the con |ve

PaiHd of €@ 81 SEAT CehYs REASERL 1 hd Meaﬁm&&fépﬂga

in the functional parts. Test 3 was conducted in t e

S&jE AR Efe aSotie EX@D| @his eXxGeRitriRalcally conductive
Ani sotropi cal Il y -conducti ve Connect or 5 was 15 used

| eopinaeeccf WAL S Gidopircat tor Ganduetd meeCopnesd or C21.
The results are shown in the foll ow ng Tabl e 5.

<Beauiysoer i85p Avaciond uiiridies thiasd eCcrongosi it | QI Nas

prepared in the sane nmanner as in Exanple 4 except

t hat Si ITheord sRube R0 t 2@ iwasl Iys ebriduqiliace foflms thus
Silicone Rubber (1) This conductive paste conposition
wicbitaa edefrerileda cless riPast eK@id)ioni lani s8acbpbalthy
conductive connector was produced in the sanme manner

aslpr theamslie B rordept] vh aorrhsttel 8- lnyds suskighensions of
place of Paste (1-a) This anisotropically 25
céndét e igoriectlertagdll digresitiam endhd rAdfledmed it dhe

as "Anisotropically Conductive Connector C26".
vertical direction. In a functional part in each of the

elastic anisotropically conductive films, 50 conductive
parts for connec#ion are arranged at a pitch of 100 Mm in 2
lines (the number of conductive parts fof connection in a
line: 25; clearance between conductive parts for coﬁneétion
adjacent in the vertical direction: 350 Um) in the lateral
direction. The dimensionérof each of the conductive parts
for connection are.50 Um in the lateral direction, 100 pm
in the wvertical direction and 200 pPm in thickness. The
thickness of the insulating part in the fﬁnctional part is
i40'um. Conductive parts for non-connection are arranged
between the conductive parts for connection located most
outside in the lateral direction and the frame plate. The

dimensions of each of the conductive parts for non-
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The content of the conductive particles in the 139
conductive parts for connection in each of the elastic
ani sotropically conductive fil A83of Anisotropically
Conductive Connector C26 thus obtai ned was
investigated. As a result, the content was about 30%
in ternms of a volune 5 fraction in all the conductive

et AE RN ey Dok nt PR TabProf ot BaFELSs £hG ko in

| [ i ' | d [ filns.
P G T S
ConCth Y8 PRFLL ELESs &7 61 PEESERE £HetP§r%de§§%§i6ﬁsPeof the

supported and that the conductive particles

SQﬁi£@|No95@3§@ép&ﬁté@eiﬁné#&ﬁt&Pgt@@réfaéﬁi%hgnisotropically
functional parts. Test 3 was conducted 1 n the sane

Meeiu@si o EXBAP! s o exgept that Anisotropically
Conductive Connector C26 was 15 used in place of

Ani sot r aptic atdyr GonduTtinege Coniest Ofe géfticﬁh:?s resuis

are shown in the follow ng Table 5. <Conparative

Exanplves 9 Arp amtt s ot 10 pi i & o/t Lo dUC td aceh comngcd of1 Aesic
produced in the same nmanner as in Exanple 5 except

t el sRestap I(cdlr Idly) caiyartelpasr effi ins tde Raine tripiefa Sy

in Conparative Exanple 1 was used in place of Paste

( Loaumtiiy eaficgutampic d1dly Word udttiaieccbnectiotvasdigated.
hereinafter be referred to as "Anisotropically
ChRddc g lon e erontEnt whse afontterd0%ofint Herms of a volume
conductive particles in the 25 conductive parts for
c6RREEOEN 1 addc Hhet aomelusItasta eardmi oty ewinemidajion.
conductive filnms of Anisotropically -Conductive

Connect GRECRELHUL CoBRaSHEROREST Fpsstthgatagulasdngs parts in
gggult t he content was about 30%in terns of a volune

Et FORCTORPL PRe tordudhiay & 1551S Pof Se&mRedcRdhyY

conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be sﬁpported and that the conductive particles are
scarcely present in the insulating parts in the functional
parts.

{(5) Circuit board for inspection:

A glass—-reinforced epoxy resin was used as a base

‘material to produce a circuilt board for inspection, in

which inspection electrodes had been formed in accordance
with a pattern corresponding to tﬁe patterﬁ of the
electrodes to be inspected in Wafer W2 for test. This
circuit board for inspection is rectangular with dimensions
of 16 cm x 16 cm as a whole. The inspection electrodes

thereof each have dimensions of 50 Um in the lateral



10

15

20

25

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically 5
conductive filnms were observedl3As a result, it was
confirmed that the conductive particles are present in
the parts to be supported and that the conductive
particles are scarcely present in the insulating

arts | .the f n]c_é onal , parts. 10 Test 3 was
oNubEE Y o?naPﬁe gn@“nﬁﬂnEPeageFﬁlﬁién‘BFéecﬁl%’&%ceprlfhls

ol Aok gmhcaL Ly, g TRt Ty ElnbEE o tohe b roree
ot oTO UL S0B10 ey ol Ton g T

<Conpa ani sotiropically

cot’@l)uctgh\é%tc_qqq(%ct&rnn Jyroduced in the same manner
as I1'n Exanpl e 5 except at Paste (1-cl) prepared in

t he same, nmanpes r S
in place of Pasatigé(ﬂié[%%p{?}%l @5%%1@%%%?5% ca[ﬁmln‘—y £d copper

b t
o g capnestoro ool el g 180 o

cqmmamng heh e dtetny® ParpdoyBsidd 4Me hLPNOYCE | M8 ckness
parts for connection in each of the elastic

ari SOy i Gald Yoreandid | nd i1 0f AdsRiH-oRi 162 | & ch
Conductive Connector C32 thus obtai ned was

i eEsidjatcedth2bighs i rgstlithidieecontend diaseahat of the
30%in ternms of a volune fraction in all the
camguditdegpartietf @md anneatg on.d e {par i 130 hen were formed
supported and the insulating parts in 141 the
f dic tthenadinspaatts nof stheeteldstile drmsiotartepineddnial in
conductive films were observed. As a result, it was
céﬁFiOrrﬁié‘élCteha’tltthh@ ESrideet e pratiidnarte pres@ittiern of
the parts to be supported and that the conductive
pErLECiFesesr &0 Hesdasnagrast éé’emaﬁ%f e fois (Hemt iy

ar in,the functional ar
p h?ectlng the %nsulatiA% sheet to laser machining. This

laminate material was then subjected to photolithography
and plating treatment with nickel, whereby short circuit
parts integrally conneéted to the copper layer weré formed
in the through-holes in the insulating sheet, and at the
same time, projected front-surface electrode parts
integrally_connected to the respective short circuit parts.
were formed on the front surface of the insulating sheet.
The diameter of each of the front-surface electrode parts
was 40 Mm, and the heigﬁt from the surface of the

insulating sheet was 20 Mm. Thereafter, the copper layer

-of the laminate material was subjected to a photo-etching

treatment to remove a part thereof, thereby forming

_ rectangular‘back—surface electrode - parts each having
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Test 3 was conducted in the same manner as in Exanple
5 except that Anisotropically Conductive Connector C32

was used in place of AnisotropBgally Conductive

Connector C21. 10 The results are shown in the
foll ow ng Table 5. <Conparative Exanple. 11> An
ani sotropically conductive connector was produced in

tQ;;sane.nanneé E& i n-Exanpl e 5 except that Paste
CHI§Shrepared’ Y e SAnE® nadmerthes i Fhcofrardtiswe face

DELE ey 38 et L DLace, of Preteldaal IS c..
b & Jl%f&{{é?c&%cs) . Q_Sr%lea o, ngf %{@%{%xﬁ%& ngﬁp ?#c%cf cﬁ ,V ethereby forming

Connect or e cond I've

palitd & £Rid %Ef@ct&@é’@,ucéﬂlyaeﬁé&&c{ﬁ §O§W%§{lfﬂ<é Neonnector.

each of the elastic 20 anis opi caliy conductive

f iy, ca‘he%ﬂspﬂ@ﬂi&ﬁiéa%@%ﬁ V& OrpE33: f4Wis. g to

obtai ned was investigated. As a result, the content

Wass afiide 30061 B @Qfr ol ume  fraction in all
the conductive parts for connection. The parts to be

suppor red+tasd the insulating parts in 25 the
functional parts of the elastic anisotropically

conduct ima€elri WEs fwer ecehsekedrmaigd eault tddt Waple
confirmed that the conductive particles are present in

t kguifpegartisht @rbe leuppdict edaared t hald Akd scandyctdang vy
particles are scarcely present in the insulating
pérnsluiciivie ComnettomalC2 lpartss arfesiyed was ttdrdatifed W2 for
in the sane nmanner as in Exanple 5 5 except that

AlRESSt ApRédlbnyetindactivgd Gomaaoksr tE33 whs cusethdtrive

pl ace of Anisotropically Conductive Connector C21.
TRBTEEs{iPEs caracshorn itherke If sireodiorg tedblos She respective
<Conpar ati ve Exanpl e 12> An ani sotropically conductive
cBhREELBReRadOpPEdiRER=Cted ATt He fean¥Zniareiteds i n

Ef%QBéSt?ogxSgggugga%oggat%2(%égl%hen arranged on this
Anisotropically Conductive Connector €21 in alignment in
such a manner that the inspection electrodes thereof are
located on the respective conductive parts for connection
of Anisotropically Conductive Connector C21. Further,
Inspection Circuit Board Tz was pressurized downward under
a load of 90 kg (load applied to every conductive part for
connection: about 8 g on the average). A conduction
resistance of the conductive parts for connection in.
Anisotropically Conductiﬁe Connector C21 at room
temperature (25°C)} to count the number of conductive parts
for connection that the conduction resistance was:1 Q or
higher. The above—déscribed process is referred to as

“Process (1)”.



10

15

20

25

prepared in the same manner as in Conparative Exanple
4 was used in place of Paste (1-a) This

ani sotropically conductive condéétor will hereinafter
be referred to as "Anisotropically Conductive

‘Connector C34". 15 The content of the conductive

particles in the conductive parts for connection in

h of I [ ' d
Coc oL PEoP Bk fepSnLEBtEOBLES b CRACHEY' V2 (e ena
obtaknednyRstbNYRSL gaked. tﬁétaIﬁgﬁgéEl?ﬁh&lggglgnéo pd T2

was about 300 in terns of a vol ractron ' In

t hea g opdest b¥esBak Sof 0hs COPNELt | PR J@ﬁ%@@#iémtfe?f tance of
supported and the insulating parts in uncti ona

pathis @bndhetelbasphetanitsot £OPhEA{yn wnﬁyféwfogiéy‘fly
were observed. As a result, it was confirnmed that the

C Ol ¢ ¥ By PACHEEEBo B €2 PI ESE Mol uthe 25 BRLS L5 Meumber
supported and that the conductive particles are
scaff cmbrydyresent pants heo i nSohad ¢ Hlopari St i thd rt@onductlon
functional ,parts. 143 Test 3 was conducted in the
SamSﬂEﬂHﬁﬁeEﬁE$nliﬁaﬁﬁ|Blgﬁeﬁxcqmetﬂﬁﬁssure against the
Ani sotropi cal |l y Conductive Connector C34 was used in
mQ%ﬁyuﬁt/bﬂ%xdrtmmcam$g6@bancWawetﬁhmneel@aséal Thereafter,
The results are shown in the followng Table 5. 5
<CoHp &ttt vielBarnpie alath tanisony d:}:ﬁnqmrlay:mdutf‘hevabove—
connector was produced in the sane manner as in
EX@TIE B e rigsiethds Pedfier qett 1o aqor“@gamexasa n 20He
same manner as in Conparatjive Exanple 5 was used in
pl ace offPPadbOVerdgs CribedaRirssessgiscdilly ang (2) were
conduct i ve connect w |l hereinafter be referred to
7€ SOSAREo Ero CHITLR TS 6 YEin EeocoBIEmu R Y
cont ent ductive g%fticles in the conductive

parPs FOr é@ﬂﬁgﬁf 550 1B d G t he el asti ¢

ani sotr opi egll vrgoaductive by me of Anisotrepically
conduction resistance of the conductive parts for
connection is 1. Q or hlgher are dlfflcult to be actually
used in electrical inspection of integrated circuits Formed

on a wafer.

The results are shown in the following Table 5.

. <Example 6>

An anisotropically cdnductive connector waé produce&
'in the same manner as in Example 5 except that Paste (1-d)
prepared in the same manner as in Example 2 was used in
place of Paste (l-a). This anisotropically conductive
connector will hereinafter be referred to as |
“Anisotropical;y Coﬁductive Connector Cz247,

The content of the conductive particles in the
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15 Conductive Connector C35 thus obtained was :

i nvestigated. As a result, the content was about 30%
in ternms of a volume fractiondi3Y all the conductive
parts for connection. The parts to be supported and

‘the insulating parts in the functional parts of the

el astic anisotropically 20 conductive filns were

obsgrMEd 148 QIEFS%EE cohn@%%lo%oqgleacﬂ t?a%h%gg%gstlc

conductive pa t|c es are present inthe part

Suﬁﬂﬁééggoﬁﬂéa&ﬁ9tcEHQuS@E@BC% iﬁsp%%thﬁhggt?éélcally

scarcely present in the insulating parts

f urehdebak vePabh T s ed.in
oeASOne gyt 103 R E LT AR

C@ﬂﬂuﬁtr&ﬁuiﬁnnﬁﬁéoéoﬁgénﬂaﬁasUﬁgguEnS@hagﬁ Qérms of a volume
Ani sotropi cal ly Conductive Connector C21.

r eStd d 51 @i eis h@wn tHetBSnﬁ@b£Q%én§aI@Q|§o§ connection.

<Conpar ative Exanple 14> An anisotropically conductive
connect orhagsa produsase sWpphetSANBLABAREl idSuldting parts in
Exanpl e 5 except that Paste (1-gl) 5 prepared in t%

sdiftee narmetiasal npfotpas At tve Exaspie SnidstrolseshiTy

- place of Paste (1-a) This anisotropically conductive

comrettorive | §iles evoad tarsdevedf erred tesadt, it was

"Ani sotropically Conductive Connector C36". The

c GPREAIrTsd tiHe € ot ctdnduplarte apesticleheard present in the
conductive parts for connection in each of the elastic
aRPSEeT 351 & I5RIsithed iand filals die rrimbiatgpicaldgticles are
Conductive Connector C36 thus obtai ned was-

i RFELCeat Fesaity edihie inl alditemanks iabdute FMetional
int rTs of a volume fractionin all the conducti ve
pBPES®or connection. 15 The parts to be supported and

the insyl a arts in  the, functional parts of the
eIastl6H%%£sgtwgﬁlE%Pg9Ct@gnaﬁcFP9eSFW?n@aﬂﬁ?é as in Example
rmed that the

obs resul L. it n
cgngucggve Dar .&%&?Eiﬂ?ﬁ?ﬁxiﬁnéﬁﬂﬁ%QHive Wonneltor c24 was

used in place of Anisotropically Conductive Connector C21.
The results are shown in the following Table 5.
<Example 7> |

A conductive paste compositioh was prepared in the
same manner as in Example 4 except that Silicone Rubber (2)
was used in place of Silicone Rubber (1). This conductlve
paste composmtlon will be referred to as “Paste (2-a)”.

An anisotropically conductive connector was produced
in thersame manner as in Example 57except that Paste (2-d)
was used in place of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C25~.

The content of the conductive particles in the
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parts to be supported and that the conductive

particles are 20 scarcely present in the insulating

parts in the functional partsl3Best 3 was conducted

in the sane manner as in Exanple 5 except that

Ani sotropi cally Conductive Connector C36 was used in

pl ace of Anisotropically Conductive Connector C21. 25

Theof a own_ i fol|ow ng_Tabl s
R e B By s EohiB e kP P Peah b e Shaust pasic

COIREES PEo¥RS PEQALGEG, LD, LNt NGSS Pl

Exanpl e SOégc%thtEatggégggé(fggﬁf ggfég§$§§£?§§Fﬁle

Safn £F i i : |
ST o0g] 2o O 5140, EXOMLE 1103 U | foavea

camectoss+| PeeebpafLier @§Sr§$§ﬁ£eg0%oiﬁste€ms of a volume

™ Ani sotropi cal I y Conductive Connector™ C37". Th

Ccandant 3 of iﬂaeappnﬂuét&y@d@@fwélﬁ&w Ebe -GRAduetiNe
parts for connection in each of the elastic

ani sot r apicabd € onslusd | Mephd B3 AndniBOt1OPiCH Ny parts in
Conducti ve Connector C37 thus obtai ned was

| ivesstiwatteitbndD psres reSuttie ¢heseontentssesombost 1y

30%in ternms of a volume fraction in all the

c ordystd ey parilond oremomisotived . The pamresula béat was
supported and the insulating parts in the functiona

p&eng igmech e tastlie cidiotiriop qad i cloonduct iveedfddmsin the
wer e .observed. As a result, it was 15 confirnmed that

t RéIEEndrc sy S Yrarat e singt eclprtesde danduweiypamasiticles are
be supported and that the conductive particles are

sEEPEERY YpPEESRNG it 19 Adwidiatigiparantd in Héie functional
functional .parts. Test 3 was conducted in the sane
nBAf&S-as in Exanple 20 5 except that Anisotropically

Conducg%ve q?nnector %37 s, used in place of _
Ani sot ropf caf | §>SoRtldEFied chRnkRe oF a2 1Man RE fesiint Example

aEeeﬁggﬁ% E%a%h%nﬁ%gﬂ%gﬁy%gyy% %é%ductiﬁe Connector C25 was
used iﬁ place of Anisotropically Conductive Connector C21.
The resultslare shown in the following Table 5.
<Example 8> | |

A conductive paste composition was prepared in the
same manner as in Example 4 except that Silicone Rubber (3)
was uéed in place of Silicone Rubber (1). This conductive
paste composition will be referred to aé_“Paste (3-aj)”.

An anisotropically conductive connector was produced
in the same manner aé in Example 5 except that Paste (3-a)
was used in place of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to as
“Anisotropicalily Conductive Connector C26”.

The content of the conductive particles in the
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<Conpar ative Exanple 16> An ani sotropically conductive
connector was produced .25 in the sane manner as in
Exanpl e 5 except that Paste (1413%) prepared in the
same manner as in Exanple 8 was used in place of
Paste (1-a). This anisotropically conductive 146
connector will hereinafter be referred to as

" A | duct,i tor C3g". T .
contBRP B E R R sttt Ve BarEroR ot Aotheof conRuElFabLe
[ ] fith lastic 5 .
Bnrebe e BErR 2RI T e CE, PSR fite T bRrmire Ly

CQ&QH?&&ﬂfvgbegﬁﬁé9£oEsf%§h?ﬁugbéﬁ%£§%£&WﬁEs inYe%ﬁﬁ%ated.

i nvestigated. As a resu e confent was abou

i nad ef nBeof1 @, V@hé”@onééﬁ@t&é’gséltg%@%l BGQeir?o{gg%aLdle a yolume

parts for connection. The part e supporte

tfEtiéEﬂ&ﬁ“iﬂgapﬁrﬁﬁeiébné&%ﬁf%bfﬁgE%écﬁﬁ%réyﬂﬁéhﬁﬁon.

the elastic anisotropically conductive were .

observedthAp @£l the i dupsrt LOMAL MR Al td8 ng parts in
conductive particles are present in the parts to be :

supporiet-taintha hada i 4 o0 nghe td s s tdrtl S8 Wi cally
scarcely present in the insulating parts in the
f unctduartzlve 15 Iper tearelesissdwab. carductedull B, t he &age
manner as in Exanple 5. except that Anisotropically
Cowehfcirimgsl Cdarfedttey (@83B8lumasiveugsed-tiitlplsaceeOfpresent in the
Ani sotropi cal ly Conductive Connector C21. The results
abPérdifowe be tswericsitieghiangl Talslte the 2@rdlattlieeSpal4i Mes are
'Ca toOOto -
scarcely present in the insulating parts in the functional
parts.
Test 3 was conducted in the same manner as in Example
5 except that Anisotropically Conductive Connector C26 was
used in place of AnisotroPiCally Conductive Connector C21.
The results are shown in the following Table 5.
<Comparative Example 92>
An anisotropically conductive connector was produced

in the same manner as in Example 5 except that Paste (l-al)
prepared in the same manner as in Comparative Example 1 was
used in place of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C317.

The content of the conductive particles in the

conductive parts for connection in each of the elastic

~anisotropically conductive films of Anisotropically

Conductive Connector C31 thus obtained was investigated.
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A3z a result, the content was about 30% in terms of a volume
fraction in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically |
conductive films were observed. As a result, it was
confirmed that the conductive particles are present in. the
parts to be supported and that the conductive particles are
scarcely present in the insulating parts in the fnnctional
parts.

Test 3 was conducted in the same manner as in Example

5 except that Anisotropically Conductive Connector C31 was

‘used in place of Anisotropically Conductive Connector C21.

The results are shown in the following Table 5.
<Comparative Example 10>

An anisotropically conductiverconnector was produced
in the same manner as in Example 5 except that Paste (l-cl)
prepared in the same manner as in Comparatife Example 2 was
used'in place of Paste (1-a). This anisotropically
conductive connector will hereinafter be referred to as
“AnisotrOPically Conduective Connector €327,

The content of the conductive particles in the

. conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropically
Conductive Connector €32 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume

fraction in all the conductive parts for connection.

The parts to be supported and the insulating parts in
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the functional parts of the elastic anisotrppically
condﬁctive films weré observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductlve partlcles are
scarcely present in the insulating parts in the functional
parts.

| Test 3 was conducted in the same manner as in Example
-5 except that Anisotfopically Conductive Connector C32 was
used in place of Anisotropically Conductive Connector C21.
The results are Shown in the following Table 5.
<Comparative Example 11>

An anisotropically conductive connector was produced
in the same manner as in Example 5 except that Paste (1-dl) :
prepared in the same manner as in Comparative Example 3 Was.
used in place of Paste (l-a). This anisotropically
conductiVe connector will hereinafter be referred to as

~“Anisotropically Conductive Connector C33”7.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C33 thus obtained was investigated.

.As a result, the content was about 30%.in terms of a voclume
fra;tion in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functional parts of fhe elastic anisotropicaliy
conductive films were observed. As a result, it was

confirmed that the conductive particles are present in the
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parté to be supported and. that the COnductive particles are
scarcely present in the insulafing parts in the functional
parts.

Test 3 was conducted in the same manner as in Example
5 except that Anisotropically Conducfive Connector C33 was
used in place of Anisotropically Conductive Connector CZ21.
The results are shown in the follow1ng Table 5.

<Comparative Example 12>

An anisotropically conductive connector was produced

in the same manner as in Example 5 except that Paste (l-el)

prepared in the same manner as in Comparative Example 4 was

used in plaée of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred_to as
“Anisotropically Conductive Connector €347,

The content of the_conductive'parficles in the
conductive parts for connection in each of the elastlc
anisotropilcally conductlve films of Anlsotroplcally
Conductive Connector €34 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume
fraction in ail the conductive parts for connection.

The parts to be supported and the. insulating parts in

the functional parts of the elastic anisotropically

conductive films were observed. As a result, it was

confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are

scarcely present in the insulating parts in the functional

parts.
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Test 3 was conducted in the same manner as in Example
5 except that Anisotropically Conductivé Connector (€34 was
'uséd in place of Anisotropically Conductive Connector C21.
The results are shown in the following Table 5.
5 <Comparative Example 13>

An anisotropically conductive connector was produced
in the same manner as in Example 5 except that Péste (1-£1)
prepared'in the samé manner as in Comparative Example 5 was
used in place of Paste (l-a). This anisotropically

10  conductive connector will hereinafter be referred to as
“Anisotropically Conduetive Connector C357.

The content of the conductive particles in the
conductive parts for counnection in each of the elastic
anisotropically conductive films of Anisotropically

15 Conductive Connector C35 thus obtained was investigated.
As a result, the content was about 30% in terms of a leume
fraction in all the conductiverparts for connection. |

The pafts to be supported and the insulating pafts in
the functional parts of the elastic anisdtropically

20 conductive films were cbserved. As a result, it was
confirmed that fhe conductive pérticles are present in the
parts to be supported and that the conductive particles are
scarcely present in the insﬁlating parts in the functidnal
parts.

25 Test 3 was conducted in the same manner as in Example

'5 except that.Anisotropically Conductive Connector C35 was

used in place of Anisotropically Conductive Connector €21,
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The results are shown in the following Table 5.
<Comparative Example 14>

An anisotropically conductive conneqtor waé produced
in the same manner as in Example 5 except that Paste (1-gl)
pbrepared in the saﬁe manner as in Comparative Example 6 was
used in place of:Paste (l—a)._ This anisotropically
conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C367. |

The content of the conductive particles in the
conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropically

Conductive Connector C36 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume
fraction in all the conductive parts for connectlon.

The parts to be supﬁorted_and the insulating parts in
the functional parts of the elastic anisotropically
conductiﬁe films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are

scarcely present in the insulating parts in the functional

‘parts.

Test 3 was conducted in the same manner as in Example

5 except that Anisotropically Conductive Connector €36 was

used in place of Anisotrbpically Conductive Connector C21.
The results are shown in the following Table 5.

<Comparative Example 15>

An anisotropically conductive connector was produced'
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Table 5, it was confirnmed that according to
Ani sotropical Iy Conductive Connector C21 and

| d tor C24 |
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anh§9ﬁf9&i§féé¥ of Paste (l-a). This anisotropically
conductive connector will hereinafter be referred to aé
.“Anisotropically Conductive Connector C377.

The content of the conductive particles in the
conduétive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C37 thus obtained was investigated.

As a result, the content was about 30% in terms-of a voLume
fractipn in ail the conductive parts for conneétion.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed. As a_reéult, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are
scarcely present in the insulating pérts in the functional |
parts.

Test 3 was conducted in the same manner as in Example
5 except that Anisotropicall? Conductive Connector C37 was
used in place bf Anisotropically Conductive Connector C21.
The results are shown in.the following Table 5.
<Comparative Example 16> |

An anisotropically conductive connector was produced

~in the same manner as in Example 5 except that Paste (1-1i1)
prepared in the same manner as in Example 8 was used in

- place of Paste (l-a}. This anisotropically conductive
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conductive films even when the pitch of the conductive
parts for connection is small, and good conductivity
is retained even when used repdét edly over nany
times. 10 EFFECTS OF THE | NVENTI ON According to the
ani sotropically conductive connectors of the present
invention, in each of the elastic  anisotropically
copgdugLl films, .part to. he_ s ort.e is forned
at a pé?¥gﬁebgﬁﬁegéggéggF%ErfBﬁcf?gggFeSag? #8 havi ng
congluct b ve paLrt ;.0 Ne nd. t hi art to be
supported ?g ?%x%% §8ﬁ§ﬁgﬁgg?igﬁﬁﬁﬁggéﬁu?3 heé

an SotrophEabbyr ONYEL ENE LLMARAELANOLIO. NOLES! I D

frame plate, so that such an anrsotr

C ORS¢ ¥ By 6 OPRLES OF o | ben, d e
to handl e, ag% t he 2%%p%%ﬁ§%gﬁ%ﬁ%.gﬁdg%ﬁ%ﬁﬁgl ?%ggg%%tlc
fiad Nt opivef By , cohbebrise ap; ORE est Rf; s HEPESILOM

can be easily conducted in an electrically connectl%g

opEsradu @i $© then et &F . C$H NEgud hehPL OPOY t;98 %véﬁ@igated.
e

~hi gh-conductive netal to the core particles int

conductiaan pay tilod esorconiaiwes dbuZBdhei £ondusd Ve a volume
parts for connection in the elastic anisotropically
conudtiore #1 laisl i shatcdmbsdtikbe Y%l 418ES: canteddioon .
thickness t of the coating |ayer forned of the 149

hi gh- coffdhc tiavg-snetaalbd sswipdsast S0 me tihesuderteing parts in
particles in the conductive particles are prevented

f 6% Beinsg 1 odegdo s ttso atheheureflaoe: iav emiwtrerrdgiecal ly -
ani-sotropically conductive connector is used :

r EPBELEHYY el MS ey e APseryadesu”s, at hesndtessar yas
condugtivity can be surely retained. Even when the

nEPEI AR iRE dha Kerevict iyar teditdslasn atfe present in the
cond%ctive particles nmigrates into the high-

cBRATEL iNPe P CAPRATET Y REdatedt (5 candpcidigu@anidcles are

connector is _used repeated| nder a hi gh-tenperature
qunect Y presen% lnp%%e qﬁédiaﬁing parts iﬂn%he functional

parts. .

Test 3 was conducted in the same manner as in Example

5 except that Anisotropically Conductive Connector C38 was

“used in place of Anisotropically Conductive Connector C21.

‘The results are shown in the following Table 5.
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IS an obJect of |nspect|on and the elastic

ani sotropically 15 conductive filmarranged in each of
the anisotropically conductive4Bil marrangi ng hol es
in the frame plate may be small in area, the .

i ndi vidual elastic anisotropically conductive filns
are easy to. be forned. In addition, since the elastic

t || ductive film ,
f".”'tff’er.n' L v %Or'av i ??%h%'??ﬁr?rii‘p%%a%%n it was

coh B d#ﬂ%ﬁ%é’ﬁ%?d *tf R ASEREb I P Chntilarive
h
y@rﬁ{@‘i&r a(lg?‘ﬁ artuﬁ] UeES Vg?:(@?:[]?é?i% t%%rgtjﬂfﬁ:i?:{@gtéonnector cz4

ani sotropic COﬂ

d'ﬂc?@iril%ﬂz_soﬁi’éfﬂi’ rE€SLERL P bé’or‘hjﬂ%cf'gc?r fé?ém?Plﬁﬁnple 5 to

by using a material” having a | ow coefficien

| iieadp ey Mo SX RSO0 5 L Pat s Fotn fQF LA NGy thes FLABictive
plate. Accordingly, a good electrically connect ed

Stpatre: sl ¥ € asbihife St afl Yin retldi dedkevenihed t4e WBly

test is perfornmed on a |large-area wafer. According to

t henchidiictd L Ipastear aonposi tiransiofcd b tHes@Mductive

i nvention, the elastic anisotropically conductive 5

f iplamg:si rfotrh&:oahmz:e:ld:escnrs ke 1an sold gikBldohductivity is
conducti ve connectors can be advant ageously forned.
Acetrdineg! tesretnherharo bes ene agres tofd ivh e vere seitty times.

i nvention, positioning, and holding and fixing to a
wafer, which is anEDBEGEE OF THEpPEBVEWNIOKan be
conducted with 10 ease in an electrically connecting

oper at | BACPEFALRE Waf dhe amigothrepiceddyacpnductive
conductivity can be retai ned even when used
r@ﬁé&?éépyso@§rtﬁﬁh?ﬁﬁﬁﬁ&? igyeaitiion  silni cowd fblidre elastic
is ysed as the elastic polyneric substance form ng

tﬂ@léP%PP&CéﬁﬁéfoPP@ﬁMé‘Wf tigmeondilict Pe tf itondel Fupported
t he gnlsotro |caI%¥ nducti ve connector, whereby the

netes ARG 08 décP 1P§65§ B&ger efaithed fopei-ignpgngart
pﬁé%gggoéoghggtg¥gnpgg%n %or_connection, and this part to be

supported is fixed to the periphery about the
anisotropically conductive film—atranging hole-in the frame
plate, so that such an anisotropically conductive connector
is hard to be deformed and easy to handle, and the
positioning and the holding and fixing to a wafer, which is
an object of inspection, can be easily cohducted in an
electrically connecting operation to the wafer.

Since the proportion of the high-conductive metal to
the core particles in the cénductive particles contained in
the conductive parts for connection in the elastic

anisotropically conductive films is at least 15 % by mass,

and the thickness_t of the coating layer formed of the
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repeatedly in a test under a high-tenperature
envi ronnent. According to the wafer inspection
apparatus and wafer 20 inspectéen nethod of the
present invention, electrical connection to

‘el ectrodes to be inspected of a wafer, which is an

object of inspection, is achieved through the probe
0Si d hol i Xi to

h j d f _
TEADSE SRab et oL 00k 0. el €l ngend 000G L2,
to b te
oy L pages el ipgn i be R G e

d. of t
L e L it

tlmwtw@%ﬁ@@@ﬁ&d'yg'@s@dt ejé: 3 I%ﬁsj%cr?a% times a

hi.gh-tenperature environnent. can

condiieted ﬂﬁérhg%égbif%“égﬂédé@& réﬁﬂ“ﬁé ﬁi@ﬁngé%alned.

|nspect|on met hod of 5 present” i nven

| nt'egr atmebrCiwitdh th davd - def eehis gy Jatan c%ezfeeﬁsasrticles

can be sorted at high probability from-anong
nurbemefcdmhegr Bt harticdids o1 gjﬁ@@ésorir?td/\a{rﬁé high-
wher eby sem conductor integrated circuit devices

havdintnctdefecistar Wradre rihal efrBtc o1 e ke MRt d il v
production .10 process of sem conductor integrated

. Cicoomistctdeviicesideal rspreei e qinovinde: nen tdeffectdmfrature

products al one. The wafer inspection nmethod according

t envhigopregant 1t rveepreomritedappl imeckieal 13N datspeetiaae the
step in a production process of sem conduct or

i RPaggtéd 1divr @i tthee wicnels ctiF ewpereliy: Lprso thectainsiet ythef high—
the sem conductor integrated .circuit devices can be

| APREVEELVEN Medadi %6 tSprebabihiiighy propartion on the

sem conductor integrated circuit devices having

dEPEERsesr afattdnt coerfBetd var partdicdged in |

Mass- prg uced semniconductor integrated circuit

deV|ces §ncBéePeBEBQBCtZGfAEé@FGPﬁ@Iyypﬁcééﬁﬁﬂﬁgsﬂéléone
conduc integrated circuit device obtained by_

SHERPS"pr BHGEE GATBF6E8SeR RPGhiS at most 10% at 150°C and

whose durometer A hardness is 10 to 60, is used as the
elastic polymeric substance forming the elastic
anisotropically conductive films, whereby it is inhibited
to cause permanent set on the conductive parts for |
connection even when the anisotrOpically conductive
connector is ﬁsed repeatedly oﬁer many times‘ thereby
inhibiting the chains of the conductiﬁe particles in the
conductive part for connection from being disordéred. As a
result, the necessary conductivity can be more surely
retained,

Thét having a durometer A hardness of 25 to 40 is

used as the elastic polymeric substance forming the elastic



10

i5

20

25

reliability is achieved in an el ectronic instrunment
that is a final product, into which the sem conductor
integrated circuit devices aresipncorporated. In
addition, since the 25 incorporation of a

sem conductor integrated circuit device having
defects or |latent defects into the electronic
|nstru nt _tha gﬁls a final groduct can be prevented at
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been formed correspondingly to ectrode regions,

Wi ith &4 04 1 OfiRsS 119 16y | P £ hav e beer-an lrlq:ngecql,e

inall or part of the integrated circuits formed on .
t hecsfeiny W4 Syaty o edle Ogufét%peféﬂa&rhecﬁ%& a2 long

plurality of elastic anisotropically conductive fil

amreariged] dM e 15 respective anisotropically

conductive filmarranging holes in this frane plate

and eacls isupgpdriee irliy dthe mierd Jghe radndirdger aalfauimtadig anging
ani sotropically conductive filmarranging hole,

wherleisn igadiheoff tdre glasid @ maniotmapicalidaspghdingly to
conductive films is conposed of a functional part

h&tiesd redeplnaciiansy, dfn odriductd heetpardess fior teoimegdaded are

formed of an
arranged, of integrated circuits formed on a wafer, which

is an object of inspection, and the elastic anisotropically
conductive fiim arranged in each of the anisotropically
conductive film-arranging holes in the framé prlate may be
small in area, the individuai elastic anisotropically
conductive films are easy to be formed. ‘In addition, since
the elastic anisotropically conductiﬁe film small in area
is little in the absolute quantity of thermal expansion in
a pPlane direction of the elastic anisotropically conductive
film even when it is subjected to thermal hysteresis, the
thermal expansion of the elastic anisotropically conductive
film in the plane direction is surely restrained by the
frame plate by using a material having a low coefficient of
linear thermal expansion as that for forming the frame

plate. Accoxdingly, a good electrically connected state
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- connection in the elastic anisotroplca con

~ gPBdi

el astic polyneric substance, containing conductive
particl es exhibiting magnetismat a high density and
extending in the thickness-w sé5direction of the film
and 25 arranged correspondingly to the electrodes to
be inspected in the integrated circuits fornmed on the
wafer, which is the object of inspection and an

in in t mutually 155 insulatjn S .
c&%%tg%%v%tggi s for ¢o n%%??oﬁge%n%hﬁgw%gftg?%tb%s performed
S t [ nt ] rmed at a peripheral edge of
tﬁgpgahgf%%ﬁdfg%%f¥g%%§'fixed to the peripheral edge

about t [ [ I ive film I

ol e i TR P doe ararendit et Bares el kA R, of tne

P Ad i8S J.Cr%r%ﬂﬁ'g, I d r@la%ﬁ@”&ﬁié’&tllp fcefiﬂo% conductive

ctive

fiﬂﬂmﬁﬁ*idﬂﬁﬁﬁ'E%B*éLdégﬁfiEb&rﬁhiéﬂ%fﬁﬁgghf&y(%gﬁﬁuctive

particles exhibiting magnetismwth a

hicghrreanrdised ot B aldvah 41 pneOfmdde

hi gh-conductive netal to the core particles is at

| east 13cdyiims o and gidbd haknass df ahd Reesent
coating layer fornmed of the high- conductive netal,
whiinelenits ocgl qulsattechnduiy i e ey danee and thidiey to a wafer,
foll om ng equation (1), is at least 50 nm 15 Equation

(¥hich=ifslan Swedt i Nnsgkcetidn,] castretesl rdndigtidie with

thi ckness (m of the coating layer forned of the
hieghecandast iveahatiglal 1Swdosine BERo peairfkitd csurfaadte wafer,
area &nﬁ/kg) of the core particles, pis a specific
Ve PRGPESRTOT comeusitgi-idandwet bree neddinedamied when
Is a value of 20 (mass of the high-conductive
nef&r/ f6PERtRELY OV erh&anycdrideecti ve particles). 2.
The ani sotropi cal |y, conductive connector according to
cl ai m 15PGA éFnSHyHéCEBﬁdEZ:‘PWé p&r Us€Pegshile edpstic
nce value R of at nost 0.3 92 as 25

| tric. i St
ROCVRERSG BYDEHETFS! FORMIGonEhey FiAg it RBaSotropically

conductive films in the anisotropically conductive
connector, whereby the necessary.conductivity can be
retained over a long period of time eﬁen when used
repeatedly in a test under a high-temperature environment.
According to the wafer inspection apparétus and wafer
inspection méthqd of the present invention, electrical
connection to electrqdes to be inspected of a wafer, which
is an_object of inspection, is achieved through the probe
‘member, so that positioning, and holding and fixing to thé
wafer can be conducted with ease.even when the pitch of the
electrodes to be inspected is small; In addition, the
necessary electrical inspection can be-étably performed

over a long period of time even when the apparatus is used
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El ectric resistance value R .an electric resistance

-val ue determ ned after preparing a paste conposition

by kneading 156 0.6 g of the cé&h8uctive particles and
0.8 g of liquid rubber, arranging this paste
conposition between a pair of electrodes each having
a diameter of 1 nmand arranged so as to oppose to

cob BB ST 5P bR TGRSOy BB a% oo
el g244.£0g5n; de Ly }00u LD pOSLE, fOROSI Lion Lo stand

in this state unt e el ectricréesistance val ue

bet ween gtihe.e ARdH At il Glrels %%%%uk&eto%‘r&mifé £} %ki'rg - 3.

The ani sotropical'ly conductive connect accordi ng

t or&l 2 A3 o g@cMP@iﬁﬁntéhﬁhéoﬁgPéfiYﬁsﬁ@%%%&%gﬁiahod of the

have a BET specific surface area of 10 to

4.pddieerdni 504 E0P1 62| | Yn €OREMELH Ve SORDES I vi RS COL AL s o
to any one of clains 1 to 3, wherein the elastic

pdlayteit cletdstancen f10f i sgtddea €l @sdh robability from among
ani sotropically 15 conductive filnms is a cured product

ofa apdidt anurilype df gititegsd tdd anter swbberfoMs&n a wafer,
conpression set is at nost 10% at 150C and whose : -
dotheneter serhiaratnbsstas itdgrfed cidheit devices having
ani sotropically conductive connector according to
cldgifracts wherlsitentthelalasts cgolbarerdmo2@ sibst aneaiuction
forming the elastic anisotropically conductive films
h&% cg et GrfettEmiRargiudtiass ioft2F atedEGimMuitheevices to

ani sotropically conductive connector according to

cPERLY &F oy idfhacsisladastélvas neodusitpmerione .subst ance
formng the elastic anisotropically conductive 25

films hB3StEafeEt +RAPERTEP afctoadt aGCRREHRTD THO THee present
ani sotropically cqonductive caonnector, according to an )
ofi8VEF HePA s TIPS 1EWHEr én PR@ersi ofoéfteicileéne sroduction

inear thermal ex ion of, the fr I
lbrggesg %fw%emgc%%%%c%oroin%e%rat%g?cgrgzgt devices,

whereby productivity of the semiconductor integrated
circuit devices can be improved. In addition, probability
that semicdnductor_integrated_circuit devices héving
defects or latent defects are included in mass-produced
semiconductor integrated circuit devices can be reduced.
Accordingly, according to a semiconductor integrated
circuit device obtained by such a production process, high
Ireliability is achieved in an électronic instrument that is
a final proauct, into which the semiconductor integrated
circuit devices are incorporated. 1In addition, since the
incorporaticn of a semiconductdr integrated circuit device
having defects or lateﬂf defects into the electronic

instrument.that is.a final product can be prevented at high



is at most 3 x 10-5 /K. 8. A conductive past e

composition conprising curable liquid silicone rubber
and conductive particles obtaidéd by 5 coating the
surfaces of core particles exhibiting magnetismwth a
hi gh-conductive nmetal, wherein a proportion of the

hi gh-conductive netal to the core particles in the _
co rt| e s at |least 15 % b and.the
LB L® RO Rt skl evasEr oFGrrsalor Dhe tAPGR Toin the
co I h I Ia ed JQut N
acgggg%g¥§g"8&8 trﬁgaéqﬁg F%ﬁmécco% SngbtgFg fFfVifg can be
at lgastq50 nm 9. The conductive paste conposition
according to claim8, which is suitable for form ng

the elastic - anisotropically conductive filns in the
ani sotropically 15 conductive connector according to.
any one of clains 1 to 7. 10. A probe nenber suitable-
for use in conducting electrical inspection of each
of a plurality of integrated circuits fornmed on a
wafer in a state of the wafer, which conprises: 20 a
circuit board for inspection, on the surface of which
i nspection el ectrodes have been forned in accordance
with a pattern corresponding to a pattern of _
el ectrodes to be inspected of the integrated circuits
formed on the wafer, which is an object of :

i nspection, and the anisotropically 25 conductive
connector according to any one of clains 1 to 7r

which is arranged on the surface of the circuit board
for inspection. 158 11. The probe nenber according to
claim 10, wherein the coefficient of linear therma
expansion of the franme plate in the anisotropically
conductive connector is at nobst 3 x 10-5 /K, and the
coefficient of l'inear thermal 5 expansion of a base

mat eri.al making up the circuit board
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for inspection is at nmpst 3.x 10-5 /K 12. The probe
menber according t o claim10 or 11, wherein a
sheet-1i ke connector conposed &f4an insulating sheet
and a plurality of electrode structures each 10
extending through in a thickness-w se direction of the
i nsul ating sheet and arranged in accordance with a
pattern corresponding to th%L ern of the

el ectrodes to be inspected i'§ anged on the

ani sotropically conductive connector. 15 13. A wafer

i nspection apparatus for con?uct:ng eLept{|caIt ;

i nspectippn Qf ) ; rali f _integrate .
ci rgui tslTo%rIrle%%%%ozcrv?g e?%llafg%élt acéﬁaf t Oél%v‘?/é:ftéjrr, sultable

Wi 1 SO | SESat bes oé’feé@ﬂpéél'afﬁ%gé{@oﬁo AWt a

of claine 10 to 12, erein electric connectron 0
t ke dmiieorat el 20 &4 Foudd Sef 08Bl Of, Lhes Waf ef i
igﬂén objggt of f%%pectié%., I's achieved t roJﬁ%P%ﬁeln a

preake dTRIbethe Wdte W B5h | sRectd an. met hod _
conprising electrically connecting each of a plurality

of integrd@rethe qiltaidi t Sirf GiiRG @ A wafiertd ¢ tester

through the probe 25 nmenber according to any one of

C hailse tT@pticallA ¢t epetfarimee| - Ltda i JIsRe Hd 160 &ach

the integrated circuits formed on the wafer. ‘
extending in a thickness-wise direction of the frame plate
have been formed correspondingly to electrode regions, in
which electrodes to be inspected have been arranged, in all
or part of the integrated circuits formed on the wafer,
which is an object of inspection, and a pilurality of
elastic anisotropically conductive films arranged in the
respective anisotropically conductive film-arranging holes
in this frame plate and each supported by the peripheral
edge about the anisotropically conductive film-arranging
hole,

wherein each of the elastic anisotrbpicélly

conductive films isrcomposéd of a functional part having a

plurality of conductive parts for connection formed of an

elastic polymeric substance, containing conductive
particles exhibiting magnetism at.a high density and
extending in the thickness-wise direction of the Ffilm, and
arranged correspondingly to the electrodes to be inspected
in the integrated circuits formed on the wafer, which is

the object of inspection and an insulating part mutually
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insulating these conductive'parts for connection, and a
part to be supported integrally formed at a peripheral edge
of the functional part and fixed to the peripheral edge
about theranisotropically conductive film-arranging hole in
the frame plate,.and

wherein the conductive particles contained in the
conductive'part for connection in the elastic
anisotropically conductive £ilm are obtained by coating the
surfaces of core particles exhibiting magnetism with a
high-conductive metal, a proportion of the high-conductive
ﬁetal to the core particles is at least 15 % by mass, and
the thickness t of the coating layer:formed of the high-
conductive metal, which is calculated out in accordance
with the fbllowing equation (1),.is at least 50 nm:
Equation (1) t = [1/(Sw:P)] x [N/(l - N)]
wherein t is the thickness (m) of the coating layer ermed

of the high-conductive metal, Sw is a BET specific surface

area (m?/kg) of the core particles, P is a specific gravity

(kg/m®) of the high-conductive metal, and N is a value of

(mass of the high-conductive metal/total mass of the

.conductive particles).

2. The anisotropically conductive connector
accordihg to claim 1, wherein the conductive particles have
an electric resistance value R of at most 0.3 £ as
determined by the following measuring method:

Electric resistance value R: an electric resistance value

determined after preparing a paste composition by kneading
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0.6 g of the conductive particles and O.8}g of ligmid
rubber, arranging this paste composition between a pair of
electrodes each having a diameter of 1 mm and arranged so
as to oppose to each other with a clearance-of,O.S o,
applying a mégnetic field of 0.3 T between the pair of the
electrodes, and leaving the paste composition to stand in
this state until the electric resistance value between the
rair of the eléétrodes becomes stable.

3. The anisoﬁropically conductive connector
according to-claim 1 or 2, wherein the conductive particles -
have a BET specific surface area of 10 to 500 m®/kg.

4. The anisotropically conductive connector
according to any one of claims 1 to 3, wherein the elastic
polymeric substance forming the elastic anisotropically
conductive films is a cﬁred product of addition type liquid
silicone rubber, whose compression set is at most 10% at

150°C and whose durometer A hardness is 10 to 60.

5. The anisotropically conductive connector

- according to claim 4, wherein the elastic poiymeric

substance forming the elastic anisotropically conductive
films has a durometer A hardness of 25 to 40.

6. The anisotropically.conductive connector
according to claim 4 or.5, wherein the elastic polymeric
substance forming the elastic anisotrppicaily conductiﬁe
films has tear strength of at least 8 kN/m.

7. The anisotropically conductive connector

according to any one df claims 1 to 6, wherein the
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coefficient of linear thermal expansion of the frame plate
is at most 3 x 107°/K. |

8. A conductive paste composition comprising curable
liquid silicone rubber and conductive particles obtained by
coating the su?faces of core particles eﬁhibiting magnetism
with a high-conductive metal, wherein a proportion of.the
high-conductive metal to the core partiéles in the
conductivé particles is at least 15 % by.mass, and the
thickness t of the coating layer formed of the high-
conductive metal, which is calculated out in accordance
with the equation according to claim 1, is at least 50 nm.

9. The conductive paste composition according to |
claim 8, which is suitable for forming the elastic
anisotropically conductive films in the anisotropically
conductive connector according to any one of claims 1 to 7.

10. A probe member suitable for use in conducting
éleétrical inspection of each of a plurality of'integrated
circuits formed on a wafer in a state of the wafer, which
comprises:

a circuit board for inspection, on the surface of
which inspectiocn electrodes have been formed in accordance
with.a péttern corresponding to a pattern of electrodes to
be iﬁSpected of the integrated circuits formed on the wafer,
which is an object of inspection, and the anisotropically
conductive connector according to any one of claims 1 to 7,

which is arranged on the surface of the circuit board for

inspection.
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11. The probe member according to claim 10, wherein
the coefficient of linéar thermal expansion of the frame
plate in the anisotropically_conductive connector is at
most 3 x 107°/K, and the coefficient of linear thermal

expansion of a base material making up the circuit board

for inspection is at most 3 x 107°/K.

12. The probe member according to claim 10 or 11,
wherein a sheet-like connector composed of an insulating
sheet and a plurality of electrode structures each
extending through in a thickness-wise direction of thé
insulating sheet and arranged“in accordance with a pattern
corresponding to the pattern of the electrodes to be
inspected is aﬁranged on the anisotropically conductive
connector.

13. A wafer inspection apparatus for conducting
electrical inspection of each of a plurality of integrated
circults formed on a wafer in arstate of the wafer, which
comprises the probe member according to any one of claims
10 to'lz, wherein electrical connection to the integrated
circuits formed on the wafer, which is an objéct of
inspectioﬁ, is achieved through the probe member.

l4. A wafer inspection metﬁod comprising
.electrically connecting each of a plurality of integrated
circuits formed on a wafer to a tester through the probe
member according to any one of claims 10 to 12 to perform

electrical inspection of the integrated circuits formed on

the wafer.




