1 DESCRIPTEON IEELLEEEEET R R el
"166166* ANl SOTROPI CALLY CONDUCTI VE CONNECTOR, /
CONDUCTI VE PASTE COWPGCSI TI ON, PROBE MEMBER, AND WAFER
- I NSPECTI ON APPARATUS 5 AND WAFER | NSPECTI ON METHOD
TECHNI CAL FI ELD The present invention retates—to—an—

ani sotropically conductive connector suit m’m ml 'I
in conducting 10 electri ' i on of 3 m "@Mﬂm’ﬁl
of integrated circuits %ﬁgﬁﬁ% wafer in a's Il
of the wafer, a conductive paste conposition fif'e
obtaining this anisotropically conductive connector,

gﬁ@ﬁ%ﬁﬁ@?@g&f@ “b8ﬁ59c%$lgr EBNRECRPRS ok?gﬁbﬁﬁ"ﬂvé PASTE

NAect or |nspect I '6n appar at us
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I'nspection rfet ho

particul arly N\ v@wa@tfmmmwl ve

connect or surtab e for use 'in conducting electrical

i nspection of integrated circuits, which are forned

on a wafer, "a diameter of which i_s, for. 20 exanple, 8

i nches or. greater and gedmiatanumerp of el ectrodes to
~be inspected in the integrated circuits forned

ther epfle i prateheashvén@on relatekate ah tah&smfrelp,lcadly
conducti ve paste conposition for obtaining this
camidgheltiee ealdnecenduntitebbonfectuwse B propédusteiber

25 equi pped with this anisotropically conductive
edennadioar, imspeaferon nshectp loncabiey a fisiwpdppeed Wi hcuits
this probe nenber, and a wafer inspection nethod

fiogimegl tom 2 pradiser rﬁHTrt?ErStaﬂHQJQ.ﬂ.ltlh? IWElqu_Lflla_Lﬂqflquc’Clve

FEEer iy ~~~~ ~~~~ *@00002*
paste composition for obtaining this anisotropically

conductive connector, a probe member equipped'wfth this
anisotropically cOndpctiVe cdnnector,_a wafer inspection
apparatus equipped_wifh this probe member, and a wafer
inSpection meﬁhod'using this probe membér, and particularly
to an anisotropicaily coaductive connector suitable for use’
in cqnducting electricai-inspection of integrated circuits,
which are formed on a wafer, a diameter of which is, for
example,_B inches or greatér and a total number of
eiectrodes to be inspected in the integrated circuits
formed thereon is at least 5,000; in a state of the wafer,
a COnductive paste combosition for obtainiag this
anisotropically conductive connector, a probe member
equipped with this anisotropically conductive conneCtof, a
wafer inspection apparatus equipped with this probe member,

and a wafer inspection method using this probe member.
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2 BACKGROUND ART In'the production. process of

" sem conductor integrated circuit devices, after a

great nunber of integrated 5 gircuits are fornmed on a
waf er fornmed of, for exanple, silicon, each of these

-~ integrated circuits is generally subjected to a probe
~test that basic electrical properties thereof are

i nspected, thereby sorting defective integrated
circuits.. This wafer is then cut, thereby formng 10

sem conduct or chi ps. Sﬁﬁggigg%ﬁﬁggﬂgior chips are
contai ned and seal ed i oper packages.

ach A, bhe packsged el sanducter Lol G & 0 61 [GbLbratea

devices i s er su o a burn-in t

e Satagl MpLPpEclathupget

-t enperat ur erepy sort

-%&Mggf@rfé%@aréheg wskéeukslnqsai 6Es Payi @gample,

atent defects. In such electrical 1 nspection o

d M LA e 6h ' GHI L ReseSURPc§PatBE PIPESI 1 8S]s0fehBBally
burn-in test, a probe nenber . for electrically
Sipectddogteaghppbpel et odrstt Babec 201 &8EPEEI EUpiFpabties
obj'ect of inspection to a tester is used. As such a
tHohe freqber ingSe&beiM) 8h8EEbEr s6ptPRGede DécBivei Istegrated
board for inspection, on which inspection electrodes ¥
diave bieen forinedva freracicortdenc ecwit | thee qedatt efarming
corresponding to a pattern of electrodes to be
semsipeoidc t@5 antpan dhicotsapi galductsondudipsvexre

‘el astoner sheet arranged on this circuit board for
darspeictedrandiss eybed abi soesppEEave yprepreicpavkages. Each
el-astoner sheets, 3 those of various structures have
Herdiofrekaged fgmiwonductor integrated circuit devices is

‘further subjected to a burn—-in test that electrical

properties thereof are inspected under a high—temperature
environment, thereby sorting semiconductor integrated
circuit dévices’haVing_latent defects.

In such electrical inspection of integrafed cifcuits,
such_as the probe test or the burn-in test, a probe member
for elecfrically 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 inspecfion
electrodes have beeﬁ formed in accordance with a pattern
correspoﬁding 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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For exanpl e, Japanese Patent Application Laid-Open No.
93393/ 1976 di scl oses an ani sotropically conductive
el ast omer sheet (hereinafter Yeferréd to as
"dispersion 5 type ani sotropically conductive
el astomer sheet") obtained by unifornly dispersing
neta[ pafticlee_in an el astoner, and Japanese Pat ent
BRI G3t (9 ;haid-d meslﬁéﬁéfﬁ@[?&%ﬁdﬁ&'@ééé Rflown . -
ani'setropi call'y conductive el astonmer sheet _
rORCERLABRLE! JLphaidued dft- dif. ANl i iDL gped YR6.
.0 ani sotropically conductive el ast omer sheet” .
98858i/186 6bYi i s xérﬂlasﬁrsjobdttdfﬂg:ﬁqryiuﬁﬁd@cﬁﬁ@@et i
particles in an elastonmer. to forma great nunber of

0§ 88@UakiY @ hRRA! Sthe rO4rRITHd0 ddE e idd akhess-Wibepersion

direction thereof and an insulating part for mutually
tiypsubatiisog ropama 1RY digiducki wkapdnasenkat estieet”) obtained
Application Laid-Open No. 250906/ 1986 discloses an.
bythewef oatind tyr idistpiears itnyp eneetrails glampicCladd yin comdeitd $ vemer,

el astoner sheet with which a difference in |evel

addf UagdnesewPert enhe Aqypifiaed iohn dadti-cretudio vel $a7112/1978
and an insulating part is fornmed. 20 In the uneven
ddssiloiskst fon anyise tavpsistaldpl csindnetdorlhd sfeomer sheet

el ast omer sheet, since the conductive parts are

- (hermbaaifieacaefearas Wia s pRevEh HorredbntRhgtYoe a

pattern of electrodes to be inspected of an integrated

| apipelrePiseY FOpERcdd Ve elias taRpmisifius COtiateed by

with 25 the dispersion type anisotropically conductive
uBpPYePdie A1 SIRdd ting Goris AT A Th BET e 2P

. electrodes c be achi eved with high reliabilit
eToSERmRN, L6 aen & PR 100 D e el
e itCGiOf ele%t%%g% Jé%éxaigé“§¥¥gé%&og'é%eréé¥n§%d an

exte n 1n
o ISPaan bet ween "a Jacent

insulating part for mutually insulating them. Further,

. Japanese Patent Application Laid-Open No. 250906/1986

discloses an uneven distribution type anisotropically

" conductive elastomer sheet with which .a difference in level

defined between the surface of each conductive part and an

insulating part is formed.
In the uneven distribution type anisotropically

conductive elastomer sheet, since the conductive parts are

.formed in accordance with a pattern corresponding to a

-pattern of electrodes to be inspected of an integrated

circuit to be 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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el ectrodes to be inspected. In such an uneven

di stribution type anisotropically 5 conductive

el astomer sheet, it is necesshry to hold and fix it .
in a particular positional relation to a circuit board
for inspection and an object of inspection in an

el ectrically connecting operation to them However,

. i LQpiscal ' l 1 | _
P EEy R S0P dE e e B P S gE RS v e
1H3RALLAG PLORT ! ootk A4l diffbe Wd fluddi® adjacent
“mniaturization or high-density wring of electric

cRERIYEHS s ith HRCaRispRA <. i ntegrated circuit devices
used therein tend to increase in nunber of el ectrodes

~and .afpapgenlanehaetadas salr idutith defsd dhdodidpically
arrangenent pitch of the el ectrodes becones snaller.
cohanefiare, 1he doakid igddy, andid heedwdshng dodnbidi agd fix -
of the uneven distribution type anisotropically '
ieoAduat ipae tdlcasiaomgro ssiteiein Al ereglos tijorh otdea diféutul board
upon its electrical connection to electrodes to 20 be
fbmrs pespedtdfont Radrectbisfct nsheictsmeactionthe durn-in -
test on the other hand, there is a problemthat even
ehbet riilre lagc eosaer gosd tdmarafomnte Heodmi ng and

fixing of the uneven distribution type

~ ani sollpwpreal | $heonadepitrerdcadlymsonsisdri v adpstomer

integrated 25 circuit device has been realized once

SpESitt iendl ceila iFd IrEtieeh ROMRALTIRA patd BP thels low

.uneven _distribution type ani.sqtropically. conductive
181 HePOiends REOPHY el &8t AORESIS™ 1 &3 i'iSpect ed  of
the-inte%r%ped ci;grit_g Vi ce occurs mhgn he LAl Gucts
MR PENEdE T Fh &l T RS RIEES By R riper Bt Gir kTt C Produc
i%h%g %hts&%%%sqo%mwéaéggeéﬁchggf%“dé%%%ggl&gEd therein
tend to increase in number of electrodes and arrange
electrodes at a high density as the arrangement pitch of
the electrodes becomes smaller. Therefore, the positioning
and the holding and fixing of the uneven distribution type
anisotropically 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 a

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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i's greatly different between a material (for exanple,
5 silicon) making up the integrated circuit device
that is the object of inspection, and a material (for
exanpl e, silicone rubber) making up the uneven
~distribution type anisotropically conductive

el astonmer sheet, as a result, the electrically

tsoﬁgeﬁh%g)e%tt@de d tq{@nﬂﬁgegﬂ‘@ecﬁ husy &hee l@e\%@‘l@l dccurs

connected state is not retained. In order to solve

| whHEN tR eRF AL BuRE AUS 0L AL Y hEPREkEs | ¥ oy

.connect or conposed of a .netal-nmade frane plate

t BRPERE tF ORSRNYE ANl e bSOt i Opdeal o Coaehel | #€pansion
.sheet arranged in the opening of this frane plate and

isuppekitaqd Wi fiferdrit pRftviied ad edger byl antf epesargpeege
about the frane plate has been proposed (see Japanese

sPatieph ) Apalkieaf ivgn tHeai ith Qe el 40224/ 1 99N icdhilsat is
ani sotropically conductive connector is generally

theodbgedti oft hendpedtowmg arechnema 2Or ksl | [festexanple n
Fig. 22, a nold for nolding an. anisotropically

stdndoot vabdleadt oredrirghem Wonmposeenfdistrdputieretgoe
and a bottom force 85 nmaking a pair therewith is :

apievitdepicalimamensuntel v akas pen Jpeit ngp®12 jgesult,
arranged in alignnent in this nold, and a noldin

: , ! g
- that elegtrisadilh COMRRETY ST i T c2handfdi 13y thus the
_'Sgggnetisn1dispersed in ol yneri ¢ substance-form ng

éViEPPnﬁmﬁﬁﬁ\ﬁqqt%éEgﬂgﬁlé?Qﬁ%&ﬁ_c pol ymeri ¢
bst b ing treatnent, is 6 fed into .
[ ogi on P AERSE g (1 EpaHall DETBIOHY FFarf - SRR 1LY
R AT S LSRN 4 IR LY o prsce

ayer € conducti ve par

- ngPaLE 99 LAy RIS 0 LS Aod AYRTy W0t iV sheet

arranged in the opening of this frame plate and supported

at its peripheral 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 produced in the following manner.

As illustrated in Fig. 22, a mold for molding an

" anisotropically conductive 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 material, which will become

an elastic polymeric substance by a curing treatment, 1is



5 dispersed in the nolding material |ayer 95. Both top

force 80 and bottomforce 85 in the nold respectively
have nol di ng surfaces conposefl of a plurality of

-ferromagnetic substance |layers 81 or .86 forned in

-accordance with a pattern corresponding to a pattern

of 10 conductive parts of an anisotropically _
onductive el astoner . sheet be nol ded,and

O Habhet Eoatnd Thea Hagh, bRaSePRs g5 Pl figa the Frame

: rtions._t [ Lch t .

PLEFE 20 b ey BBl RE PALL ERE5BLEbILERe PBrp g molding

&{?@%&%in%%e£°§§?¢Hé¥Eif¥ﬁ%EHJ&HHE%&&&P&QPP'élQE”Pe“
t hat S

15 their correspondi ng ferromagnetic substance

'é&w%ﬁﬁnééwﬁﬂdth§6m8P89§§ hQtE€aER1 01 hGEr Aspaik Gh, af Qtate
. exanpl e, “el ectromagnets are then arranged on an upper

Sisfacsec@f ihhentoRo1 Qi 68 BQtapdad 1houer osurface of
the bottomforce 85, and the 20 el ectromagnets are

oper-atm@sh h t £ ebyra®p i H9d b seesHRt F6rcki 8bdiRavhedmold

hi gher intensity at portions between ferronmagnetic

5e)5d @ttee ] pyrsse 8loDfii hestiopatos ceoBPoand ofhai plurality
correspondi ng ferromagneti c substance .| ayers 86 of
dhefdotdromghette S8dbstarce payéron8ltorb&6offermed in
conductive 25 parts, than the other portions, to the
ateidaneatertal a payeer®sconreseondhngkhess- pesgern of
direction of the nolding material |ayer 95. As a ' '
¢exdnetivaerzohguefi 3o patsptrerira¥lydrepdnsédvien eliss tomer
nol ding material |ayer 95 are gathered at the

ikﬁ??oﬁ%.b%h%?bd?%ea%%g%%$T%a$P%FHCh%VPﬁEaPﬁé Hﬁgﬁéﬁ-Bz or
intensity is agplied in the nolding materi al Ia¥er 95

§7 gformeq (Rt (RFheHrROBE HRENTEME FRFrBARGRERFcAt which the
ubstance | ayers 81 5 of_the top,force_ 80 and. their

SR T UETaRat Ry P Ens brRgRetters °1 | SF °F6 "RaBlbedR

respectively formed, and are"érranged in such a manner thét
their corresponding ferromagnetic substance layers 81 aﬁd
36 oppose to each other.

A pair of, for_example,'electromagnetsiére then
~arranged on an upper surface of the top force 80 aﬁd a
lower surface of the_bottom force 85, and the
electromagnets are operated, . thereby applying a magnetic
field having higher intensity at poftiohs between
ferromagnetic substance layers 81 of the top force 80 and
their corresponding ferromagnetic substance layers 86 of
the bottom force 85, i.e., portions to become conductive
-parts, than the other portions, to the molding matefial.
layer 95 in the thickness—wise direction of the molding

material layer 95. As a result, the conductive particles P
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substance | ayers 86 of the bottom force 85, and
further oriented so as to align in the thickness-w se
direction of the nolding material layer. In this
state, the nolding material. |layer 95 is subjected to
a curing treatnment, 10 whereby an anisotropically
conductive el astomer sheet conposed of a plurality of

oS BeEaRE LR An o 1 BPe B enPdd 1855 ol s 6 1Al g0 3t

by PREEGANTy “PRED SCPni- PROEA e AT IR ha@iﬁ'akk%?gﬁaber

|ng ese conducti ve

1] '%ggttgg gyngﬁﬁeah% khe as&aa?@r ﬁ'at%c}gglhqagem%, ie.,

su p e openi ng edge abo the frane

-tBth8?¥leth§2%Q8 ﬁntﬂ@'§@EE8R %ﬁ%&lccgﬂgg%%h%% layers 81

connhect or ccor |ng to such an anlsotroplcal Yy

ofo@HECEEEGfBQE@eQbOEnd|Ehb%thBQregﬁoQﬁl%%fQ%@&@ﬁﬂ@ietlc
easy to handle 20 because the anisotropically

sEBQQHﬁEEVQa?E§§tQﬁebfsﬁﬁ@tbbito&uﬁ@QEEEQSDYahﬁefurther
netal -made frame plate, and a positioning mark (for
oexanpka, sa hel ep wsifar mdthe theckhase-plidkedirection of
advance, whereby the positioning and the hol ding and
thexinbgdihg aatemntiaqr aagdrci rtni thievéteteantbe waddlipg
conducted 25 upon an electrically connecting operation

‘mhoethali dtggrabédiscenbiettddvitoea kmraddi ttireatment,

material lowin coefficient of thermal expansion is
wheedbgsaa matiepitabpriionlfiyr ronguchid ve eflnaéﬁ@mﬁlrats@eet

wher eby the. thermal expansion of the anisotropical
coondaeti ¢& shedtrpd iftygspLfarrBdusy Ve PRCAFe lﬁl&mé6hu¥he
that positional deviation between the conductive |
cpapustéret RaTGAEes 8 SEFi BORteA eFhé PaRi SSAtSpiccaianfed so

5 conductive el astonmer sheet and electraqdes to

be
apnépetéd™ 4f* tHE | Hﬁ&&P&F&aW&FﬁcHﬁfe&§& PPe &4 an

1RSUYSQE%% %g%t ?gr mutually insulating these conductive

parts is molded in a state that its peripheral edge has
been supported by the opening edge about the frame plate,
thereby producing an anisotropically conductive connector.

According to such an anisotropically conductive

‘connector, it is hard to be deformed and easy'to handle

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, whefeby the positioning and the holding and fixing
to an integrated circuit device can be easily conducted
upon an electrically connecting operation to the integrated
circuit device. In addition, a material low in coefficient

of thermal expansion is used as a material for forming the
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they ‘are subjected to thermal hysteresis by
tenperature change. As a result, a good electrically
connected state can be stabl§ retained. 10 By the
way, in a probe test conducted for integrated
circuits-formed on a wafer, a nethod that a wafer is
divided into a plurality of areas, in .each of which 16

3 [ f
é%amfegfﬂe?%ﬂr%e pEEREP iRl ECEREL s
a%ﬁ@ ﬁ%%hégd3ﬂgﬁg{¥¥%c§hé%£ Igeré§£§95ﬁ&8dby the frame

CIrCUIt In an area and the probe test is

piléct%es%oVQMétP‘iﬁﬂt!%é?ﬁ ddeiat ELIHAE ORI LRYI E@nductlve
formed in other areas has heretofore been adopted. In

._ DR8EaNG Y 8 S urddVRIE dWast PasHt fodlerppd iRis@Oropically

collectively perform ng a probe test on, for exanple,
cohdict iV d1daPnmd e € UGS, eDécﬂibdéﬁtE@rﬁéednspected
circuits anong a great nunber of integrated circuits
offordmed igteyraefert diofcuithedeut Poses oprévpnogdngven when

i nspection efficiency and reducing inspection cost.

tReyl mra Ewhmedtddﬁno(ﬁh&fmathﬁ$t®amﬂ;S|bytakmﬁeaature
long tinme to individually conduct electrica

chaggect | 3a of rasugteat wewide relefctinitaegrlat erbryigciad state
devi ces because each 9 integrated circuit device that
ceg e Sbjaddiy gfetinigisttion is fine, and its handling

IS inconveni ent, whereby inspection cost becones

consi 8¥r &by Waivgh 10FrPoM AR teasetRIuG R oL pRsinbegrated
propgsed a W.BI (Wafer lLebel Burn 5 i % test in which
Cﬂl’f&“&ﬂfﬁn fiormesson & Wi 9%ectd VBTV OPet Dt nedvdheh 18

afisaLorumer of jntedrated cireuits, forned on g vafer o,

‘32 integrated circuits among a great number of integrated

circuits.have been formed, a probe test is collectively
performed on all the integrated circuits formed in an area,
and the probe test ié successively performed on the
integrated circuits formed in other areas has heretofore
been adopted:

In recent years, there has been a demand for
collectively performing a probe 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 purpose of improving inspection efficiency and reducing

- inspection cost.

In a burn—-in test on the other hand, it takes a long
time to individually conduct electrical inspection of a

great number of integrated circuit devices because each
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Wen a wafer that is an object of inspection is of

| arge size of, for exanple, at |least 8 inches in:

di aneter, 10 and the nunber %f el ectrodes to be
inspected forned thereon is, for -exanple, at |east

5,000, particularly at |east 10,000, however, the
follow ng problens are invol ved when the '
.above- cri.bed .anisot.rop c C

1p§e gﬁ%e&légué%ppgvgihe 9%?J¥%1Q¥EQ§%1S%%‘?ggfﬁ%#ECtlon

1n%eséhdl§t%|%%%dﬁl.é%ate égﬁvééiéﬁ%rCWHE&é

I'n"each nte circuit is extreme y

I r
égén%é?ﬁ B o R R o e (MR Rt

rb%seﬁ%es%ﬂ@f:et P asUpfectl ;ﬁ:‘?ﬂ dPR Galdy GRNEREliMSel Burn-
“el'ast orrer sheet having a di aneter of about 8 inches

i85 2@s@NiPOLMARKC &lhley mﬁrimqi I8 t Gonnestsct Haveyer,
such an ani sotropically conductive elastoner sheet is

pb%ﬁ?@%m'e@l bhe avieled tarRmmbdiuto RaiGt et td Mecpitts  fSrmed
fine, and the area proportion of the surfaces. of the

oaoaduwaifiere iparhe tsaathe othaie surface of 25 the
~ani sotropically conductive el astoner sheet is low It
i's thwhehorewexferenblay disf farc k] dat sufr elnsyradie is of

such an- . ani sotropically conductive el astoner sheet.
13@geSisnge ©ife dond wetrimpd pardtts kapdfe & cimrearin fqiwﬂeter
and the pitch thereof is extrenely small, it is _
agidf theunumber ofr el rediage th ki gumaspiedl Wrmed thereon
conductive el astomer sheet having necessar
ipnsdPat ergmprepertty Ifdsieen M adafttis t3tyeleast
parts. This is considered to be due to the follomng

when

10e888ns hongETy, %%W%I%@W%fﬁe Paretes

R R N L R

I've p rt5CI1es" used

 appl1ed as a probe member for the probe test or WLBI test,

since a pitch between electrodes to be inspected in each

'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 necéssary-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 sheet is low. It
is therefore extremely difficult to surely produce such an

anisotropically conductive elastomer sheet.
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obt ai ning the ani sotropically conductive el astoner
sheet 10 are m xed into the conductive particles.
Therefore, when a nagnetic flileld is applied to a
nol ding material |ayer for obtaining the
anisotropically conductive el astonmer sheet, the
coarse particles are not surely contained into
_portiqQns to.becone, canductive parts _in.the | di ng. -
et er PAPFay 8P, CTRBUT &' W Hersd Th SoBTar e Tine, and
A& ?@@'c%g thL§le ROt %@{)&f&#&l °sm$f§°mft099d§§%k%§ult to
parts and portions to bécone 1nsulating parts.

ssksm%&oa%%esta%n% i%&eo&fé%v}gfgt ﬁgﬁdﬁgﬁi‘ﬁéi 89astomer

con Ive parts adj ol ning ea I S thereby :
shQWRr 8y infS e de@Slldy didsiBadiddi ,gyéﬁeifeySHéuséﬁngayacent
ensure the 20 insulating property between these §
c6ARALEL ke pRRIS. TR1Qr dar dofsSAeted U ve RIbl @M tHd

is considered to use conductive particles having a
£sMabliayerageopar.t i fhield amRiaise wavieiled Neawisry of

such conductive particles involves the follow ng
paikebkess didmelte it R risiiddassy ojresncani sioan opheattvyrage

conductive elastoner sheet is even, the nunber of
paondudei deé ap@tierclofs cardwanged i paatidlekmessd wise

direction of the 11 anisotropically conductive
obtasthdmgr tdeeanisioteopitdse Linundeduoticvendlettomer sheet

particles formng a conductive path increases as the
aparmiged dndoettde sondwetdioiriuRatviecloart iTlaxefigye) iwhen a

smal l er. Since the total sum of contact 5 resistance
magpRGLENE LledAddét PP lg@d it e Thl dhrd dbhEREt # Vel aypaX hfor

i ncreases as a consequence, it is difficult to form
OR5AdDE PPy ENFaPRd SRAFORY IR g CoRiREFITE yelgptomer sheet,

addi tion, when.a_magnetic field is.applied't e

. th .
thE1 GPRGSS REFSHCACS &F& T BHtEthi ‘E?ﬁeneg tnto portions
tgnbégg%gpbg%hh%tive parts in the molding materiél.layer,
but are gathered in a state extending over both portions to

. : _ 7/
become conductive parts and portions to become insulating

parts. An electric resistance value between the resulting

conductive parts adjoining each other is thereby lowered.

-As a result, it is difficult to sufficiently ensure the

insulating property between these~conductive parts.

In order to solve such a problem, it is considered to
use conductive particles having a small average particle
diameter. However, the use of such conductive particles
involves the following problems.

If the thickness of an anisotropically conductive
elastomer sheet is even, the number of conductive particles

arranged in a thickness-wise direction of the
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10 conducti ve el astoner sheet, the conductive

‘particles becone harder to nove as the particle

-~ di aneter thereof becomes snéaller, so that the
conductive particles remain in a great anount at.
portions to becone the insulating parts in the
nolding material layer. After all, it is difficult to
15 sufficiently the | ' er{ y, betyeen

PR PSR et IRt IR APPS Yo DR

bl CUlel 50 40, {00 PC QRAUGLI s Basdrsi fIRVd NG AXREEEEE path

n?@%&ﬁc%ﬁvf%3d€é§3U§%?£}he‘%éﬁ%uctiyéQ%articIes are ﬁ%?

iiufrtg'agle_%nglsy 9t hered Ate digndUt i RSO hscare: fhe
conductive parts. 20 Particles obtained by formng a

pa2akicngs! axend fier mati11@fr a BiakeCcendueiiwe MRimdlof f@ntact
exanpl e, gold. or the like on the surfaces of core

rRahkitehes. aRMR0Teed orriudtavo manetdle suhstane ecofdictive

exanpl e, nickel or the like, are generally used as

phh® Gorgkelsiese apalkt icdesduerde, 26 and st f okt |[yo form
conductive el astonmer sheet. In the WBI test, the
cohidsettiop ealrdty tavduct ihnetel@stidnerisheet are, at

t he conductive parts thereof, held with pressure by 12

el ect Todeddii¢ciba ,i mhpec tethaanet wafigrechals iaprliied to the
obj ect of inspection and inspection electrodes of the
moilddmict madgrd alf deaviars fegt idradndnexgrs an kg ropically

hi gh-tenperature environnment for a |ong period of _
cppgiEcitd viehied asttarmer shastevdine iirifydelve particles become
ani sotropically conductive el astoner sheet is nggkmes

haggeat &@1 pomtders $iich RedVerd & shidi™e Uits, thgieeot

ferromagnetic substance paki.ng up the core particles k
SPEIRRIE L SNACE IR, U0 LDE RO BRI °16% great

hi gh- conductive netal .form n the.cogfiqglla er..so

. th
af"ﬁg‘(ntt Ré& ESFISHVITY bef_(?moef qi le CONAdUCET v %aa?%sl ctes ¢
ndh difG FUHA9eS U§/SOT h¥ter all, it is difficult to
sufficiently ensure the insulating property between the

conductive parts. At the same time, it is difficult to

form conductive parts having expected conductivity because"
the conductive particles are not sufficiently gathered at

~the portions to become the conductive parts.

" Particles obtained by forming a coating layer formed

of a high-conductive metal, for example, gold or the like

on the surfaces of core particles composed of a
ferromagnetic substance, for example, nickel or the like,

are generally used as the conductive particles in the

-anisotropically conductive elastomer sheet., In the WLBI

test, the anisotropically conductive elastomer sheet are,

at the conductive parts thereof, held with pressure by
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deteriorated. As a result, contact resistance_betmeen.

the conductive particles increases.. This phenonenon
mar kedly occurs as the partizle dianmeter of the
conductive particles becones snaller because the

~ thickness of the coating |ayer 15 al so becones

smal l er. As described above, when the conductive
particles having.a small particle dianeter .are 3

e REtEBARECELY PRy 1BFPERE SCon@uét "3 SFarticl 68 an:ﬁﬁi%Ct of
surfaces thereof is deteriqrated,, an t Ot.

1nspghtaer ngi§P§Rgg%&98n&qfﬁgrggﬁguggf&%eng?#%fﬁg?éqﬁrd
the, 20 conducti.v at for, rkedl.y JNclieases
fﬁﬁeﬁ“FRSC%éHPso?nggéggﬁfdc5%§§c5ﬁ€§ &é& F%%ér sheet

1S.U re t edl nder._ . i gh-t.enpenal;
e@ﬁ%fﬁ%ﬁﬁgﬁt?%go%tﬁéfﬁi?%fgkgﬁﬁgggpg%éq?bt%g#g?ﬁx?ﬁg
Hg%%%%?ar%h%%n@%%tb%“%%trdﬂ@@&ﬂﬂye&&Wﬂﬁﬁﬁﬁﬁ?@ﬂ%ﬁiomer
ani sotropically conductive 25 connector is used as a

sheve senhey febehhediiBlniest sudie se@ldranidigdaraiens the

are i nvolved. The coefficient of linear thernal

| RXRaRseR Al @ubdtafRleeadintRkipn@hep doie wafrariclfear in the

exanple, silicon is about . 3.3 x 10-6/K On the other
PanctiRe gaeftfiicaieennigfirdtasedmnta htvemdli gdxwamnsiwnt iofe

a material making up the anisotropically conductive
mehagt aermiskeeahe foontéxanilayers sid itherte theblmemdurtivity
about 2.2 x 10-4/K. ‘Accordingly, when a wafer and an
odnitsiet copidealtliy ec padudidles atagthensurfleass tdwgeof 1s
having a diameter of 20 cmat 2590 are heated from 20t
dece¥20r@tea .change oesths,wapetark geakstepcesbghmgen the
0.0066 cmin theory, but .a change of the

comidesttinsi @altti ClE scRFIaASES el 384 snBPeBREERopmarkedly
di aneter anounts to0..0.44 cm \Wen a .%reag ifference. .
qQ§q€Fe§Fe&hﬁéﬁﬁﬁﬁﬁi?ﬁ%(%%ﬁﬁﬁter of the Ttonductive particles

becomes smaller because the thickness of the coating layer
also becomes smaller. As described above, when the
conductive particles haviﬁg a small particle diameter are
used, the conductivity of the conductive particles at the

éurfaces thereof is deteriorated, and the total sum of

. contact resistance among the conductive particles in the

conductive paths formed markedly increases when the
anisotropically conductive~eiastomer sheet is used
repeatedly under the hiéﬁ—temperature énvironment, so that
it is impossible to retain the necessary conductivity.

When the above-described anisotropically conductive
connector is used as a prove member for the WLBI test, the
following problems are involved.

The coefficient of linear thermal expansion of a
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and the anisotropically conductive el astonmer sheet in
the absolute quantity of thermal expansion in a plane
direction as described abovk} it is extrenely '
difficult to prevent 15 positional deviation between
el ectrodes to be inspected in the wafer and the
conductive parts in the anisotropically conductive
ast of r sheet up 1t BI st ts .
m?ﬁﬁ pher'a eaaeugfgﬁﬁeugggédtfggica%%§nb ng?%glls about
el agt pumi, . shggt d B fhaeﬂ%o@ﬂt%%%\e%%%
eqd?vgga/g ZOsgogbgléké%t o%nllnggr therr:rl'al expan5|0#ear

tﬁ@?wf &Q;‘?Sflégbﬁ%f gf ma't%%%lt el eppamyl on of the

pr obe nbers for the W.BI test are known

aﬁ{§5€robfc¥@19hc@ﬂd@EE§QEr%@d@ﬂdﬁéﬂ“yﬂgéﬂ|\Bbr example,
el astoner sheet is  fixed on to a circuit board for

sif@%@ﬁé'@ﬁbﬁ@ﬂp9§egb@ﬁt bon 25 18x8npl e Ak GRIidH1E, when a
havi ng an equi val ent coefficient of |inear t her na

wEKPANSHh@Nah Oahheoeoeblicailent cohdudtgale difaertvaler sheet

expansi on of the wafer (see, for exanple, Japanese 14

edet emavApgl Acat knatkai d£Open chiost 250 1Y€l 3B tart] from 20T .
5666/ 1996, etc.) In such a probe nenber, as neans for

td i X2 0§ ,t be chamigeotafopgitcalwaf eonthicdiareeéast onerlshee®066
tothe circuit board for inspection, a means that

cipein phizeaty pobtitoascbinget d dhies aviggitagipirally
conductive el astonmer sheet are nechanically fixed by,

conduekanpl elastpeas sheefie inj Kdametereapeuntigt tor 0-44 cm.
fixed with an adhesive or the like, and .the like are
consiWesRd2. GB%éVeﬁlf?ﬁrﬁﬁéené§n§rﬁﬁéﬁdtP@tHQPPpﬁgﬁaWafer

portions of 10 the_anisotropically conductiv

areqi a%‘f‘%n%?l§HE§PPéFélFVx€8ndb‘§FtllP(é? SRS e k8, the
%igfgééggg?%%gd %LEE g revent p05|th%%@ direction

as described above, it is extremely difficult to prevent

‘positional deviation between electrodes to be inspected in

thé wafer aﬁd the conductive parts in the anisotropically
conductive elasfomer sheet Upbn the WLBI test even when the
peripheral edge of the anisotropically conductive elastomer
sheet is fixed by a frame plate having~ah equivalent
coefficient of. linear thermal expanéion to the coefficient
of linear fhermalfexpansion of the wafer.

As probe members for the WLBI test, are known those
in which an anlsotroplcally conductlve elastomer sheet is
fixed on to a circuit board for 1nspectloﬁ composed of, for
example, a ceramié having an equivalent coefficient of
linear thermal expansion to the coefficient of linear

thermal expansion of the wafer (see, for example, Japanesé
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inspected in the wafer and the conductive parts in the

ani sotropically conductive el astomer sheet for the

same 15. reasons as the nmeant4of fixing to the frane

pl ate as described above. On the other hand, in the

means of fixing with the adhesive, it-is necessary to
apply the adhesive only to the insulating part in the

| sot [ 0 ti elasto [

pggéﬁg E\??igg%}é{o% Y% o}’%gl NSE ’E%rlo%%/figb%%t ﬁé{h U /1996,

sure eve electr connectl1 on

'eEE[?Qitlﬁmgﬁ fgrpkgﬁgeﬁéﬁﬂgr,Sggcﬁegnﬁefor fiéipﬁ Fﬁg

anl sotropi ca Iy conducti ve el astoner sheet use

axlg%trgﬁ§5ah§ySEBBBuEQi§%equ%%%Q%QE%%e%EtQ% Q%éjgircuit
conductrve parts, and a cl earance between adj acent

b&QPRJUELEVenBAEES ibs 23 fERhls, theweyRriphlerad §EHtE@MRY of

difficult infact to do-so. |In the neans of fixing

Mt Bnibetagheshueyakspduct ive cllEReSHY BHeetr eplace

only the anisotropically conductive 15 el astoner

m&BR&hivhi DyafNRWAOBE , Wieh kthampliesOkic@pwsalbly the like, a
conductive el astonmer sheet suffers fromtrouble, and

meanstthas hecessdiyetowhiepl ace adhesihel erproke 1ikeyerand
including the circuit board for inspection. As a

thesbike anereaseidmreB.i nspection cost is incurred.

DI SCLOSURE OF THE | NVENTI ON The present. invention has’
been hedeven. t he bhei meahs thetf shegpengpberednprartdens of
and has as its first object the 10 provision of an -

thai abiseprent rylésnaaedirgéivensdecsprmenashgesdare fixed
conductivity is surely achieved as to all conductive

 byathe FEFeEsnABCENBNL1kRd ihsdEaERhE CPLoYe iy tREM e FO

adj acent conductiv arts for connection is surely
P’é%Jﬁ“r‘%Be}aoSé‘v’éﬂn%eﬁegﬁétbf’?c Rebt'e&PefPPoBEE AL OG6Pe &t Pe

iggpgggggcihoghe wafer and the conductive parts in the

anisotropically conductive elastomer sheet for the same

. reasons as the means of fixing to the frame plate as

'described above.

On the other hand, in the means of fixing with the
adhesive, it-is necessary to apply the adhesive only to the

insulating part in the anisotropically conductive elastomer

~sheet in order to surely achieve electrical connection to

the circuit board for inspection. Since the

anisotropically conductive elastomer sheet used in the WLBI

‘test is small in the arrangement pitch of the conductive

parts, and a clearance between adjacent conductive parts is
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
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15 is small, and good conductivity is retained over a
long period of time even when it is used repeatedly
under a high-tenperature entbronnent. A second object
of the present inventionis to prOV|de an
ani sotropically conductive connector suitable 20 for-
use in conducting electrical inspectidn of a plurality

in a sta

f d f
e PhatBhER BhESsT Wik i psdl (b b oS ot S ELy

ch Bt pOS|t|on|ng, a

c'eéliéﬁgu ;48 gﬁgst% %aeweslﬁ«g&gtu L L0 8808, 89900 5+

IV ty I's sure achi e

i@aﬁééegQéggo%e%ﬁr&e%d?é‘% [EPYESpd éuﬂ?%fnﬂlcludlng

property tween ] acent con UCtIVG part

tRONBEELLOR bSasHr oy aGhifuad fyen asmiendhg vafielorease in
whi ch i's” an obj ect of ‘inspection, has a 16 large area

iREpelpionXaBBkeis8 inkchaedr greater in dianmeter, and
the pitch of electrodes to be inspected in the
integrated circuits forned is small, and good
conductivity is retained over a Iong period of tlne
even when it ispusedOsurepest ediy INWGRNT BON
hi gh-tenperature environment. A third object of the
pr esenihe i presehdningend ipmohage begam anidsotaropitcaldasis of
conductive connector that a good electrically
tironhecegdisyaté rcemsttablops etral ets eveenitw tfirst object the
envi ronnental changes such as thermal hysteresis by 10
prevpeiarupé ehanpé soitaomddialilon qdurt o e Tols @ers that
A fourth object of the present invention is to
g dvrerdactsrdtitt ive Syastey @&ﬁﬁﬁﬁqq(ﬂ?sﬁﬂt%ﬂﬂe?qQﬁUCtlve
formng anisotropically conductive filns in the
P%ﬂb%%ef‘aési%?%@stlaﬁvs%@%%V%&fﬁﬁ%y between

onnectors. 15 Afifth object of the present inventi
$ ag %nBrgepagctlve parts 'for connection is surely ac 1eved

even when the pltch_of electrodes as objects of connection

is small,'and good conductivity is retained over a long
.period of time even when it is used repeatedly under a

" high-temperature environment.

A second object of the present invention is to

provide an anisotropically conductive connector suitable
for use in conducting electrical inspection 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 can be cohducted with ease, good conductivity is
surely achieved as to all conductive parts for connection,
and moreover insulating property between adjacent
conductive parts fof connection is surely achieved even

when the wafer, which is an object of inspection, has a
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a probe nenber, by which positioning, and hol di ng and
fixing to a wafer. can be conducted with ease even
when the wafer, which-is anlébject of inspection, has
a large area of, for exanple, 8 inches or greater in
di aneter, and the 20 pitch of electrodes to be
inspected in the integrated circuits formed is small

and noreover. high connection, reliability to . .
1PEgBedtFde Ogl’eg%rro&é‘saﬂpglede% nlsnpce}%:‘?seamf sa/r?aa% li elvneqp,ilameter'
arqad%:ggo%i%%pld%%t Ie\iletcx:rlosderset ri)eed 9 ecatéd)rh% HRL ! od

of time"éven when'it is Used repeatedly under a 25
1BE 98 LRURCLALIUA (ML AU N e X! BRPI g Uoddifotivity

present rnvention is to provide a wafer 1nspection o
igppg£35H§daB9e§ waheind tRiRedd ¥ ethodJdeh Jiin it is used

conducting electrical 7inspection of a plurality of . :
réggs%a&gd ubldeGUiat $ i -FRG U Al &dndirShaditt € of

the -wafer using the above probe member. According to

the paesgAtdl BH§RILOR: Y §rcsdis rditMdlesd ald provide

ani sotropical ly conductive connector conprising an
agl astik6tabpsebnay ealdduonductdnedtidmtiat dhigdoda

plurality of conductive parts for connection
etebtaiphnqy contucttiede siarte clesstaidl exterwdingl iaven with
thickness-wise direction of. the filmhave been

- ehoimdneb@anhehenyesuppodi rg ttHerntale mhoremstisslgt h

of each of the conductive parts for -connection is W

temgerhsumenbdangaveriay@dstirtial ecalitdretaiowt qthects.

conductive particles is Dn, a value of a ratio WDn

of thd §Rvrtésebiiedtth off thfe PREsRlUctine el figy to

connection to the nunber average 15 particle dianeter )
PEPVEHE 80RAGENGH VSald e CTFHIS T thi 1 ek e ot oxming

to 8, and a_coefficjent. of riatjon of .
anisotropically conductive Egams in  the above—described

anisotropically conductive connectors.
A fifth object of the present invention is to provide

a probe member, by which positioning, and holding and

fixing to a wafer can be conducted with ease even when the

wafer, which-is an object of inspectibn, has a large area
of, for example, 8 inches or greater in diametei, and the
pitch of elecfrodes to be inspected in the integrated
circuits formed is small, and moreover high connection

reliability to respective electrodes to be inspected is

achieved, and good conductivity is retained over a long

perioa of time even when it is used repeatedly under a

high-temperature environment.

"A sixth object of the present invention is to provide

a wafer inspection apparatus and a wafer inspection method
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| integﬁéé§9a§£ Cebtihéoggggeﬁe &H@FH@E@B

apgaregef parEdRRecdiigmeter’ of the con

.a value of a ratio W/Dn of the shortest width of the

particle dianmeter of the conductive particles is at
nmost - 500. According to the present invention, there
is also 20 provided an anisbtropically conductive
connector suitable for use in conducting electrica
i nspection of each of a plurality of integrated
circuits fornmed on a wafer in a state of the wafer,

whi ch i ses: a fr late, in which a,plynald
£6F 38 GRT BoPPoRRERETY CEUnAREPEVE PRI arr BRG] T S

.i??%&ﬁagééfggkﬁgi%g %o%ﬁ%%?ggsﬁ'wg%grdhﬁegtEQQt%fo&h%he

ave bee nmed correspondingly to

electr reqgio in [ | ectrodes to be
w?n%ﬁe%?gﬁghggé EESXeaP%gﬁée %E?ﬁ%éll or part of the
, tWRIeh jisS tdfs

obj ect of I nspection, a plurality of ‘elastic

'p§8b§8E&99hCQhkxo%QBBEEBh!§ toht® cahikangednel tbe mprising

respective anisotropically conductive filmarranging
ahokessthiB BH&%OEE@E@CBHQ e candueasespPArt et Ryitdre a
~peripheral edge about the anisotropically conductive
plikan aEyasgi Bgnduekevenpareisn feackonhethe oel adhitaining

ani sotropically 10 conductive films is conposed of a

- cbyaatianal ppatt chavi agdaexpendiahngt ynoh cbAidkoeissewise

parts for connection containing conductive particles
dexbthibnngfmagerefidm dbva begh demsietly and extendi ng
in'the thickness-wi se direction of the film and

ar r angedrednr esppadiingl $hes the ehectesteyidghpefipach of
i nspected in the integrated circuits forned on the

thaf epndughiivh Psrithe fobj cenngttionspécli-ogndafdeapumber

insulating part mnutually insulatin% %Q?%% %%yﬁfgfégais D
u : r

conductive part for connection to the number average'
particle diameter of the conductive particles falls.withiﬁ
a range of 3 to 8, and a coefficient of ﬁariation of
particle diémeter of thé conductive particles is at.most
50%.

According to the present invention, there is also

_provided an anisotropically conductive connector suitable

for use in conducting electrical inspection of each of a-
plurality of integrated circuits formed on a wafer in a
state of the wafer, which comprises:

a frame plate, in which a plurality of
anisotropically conductive film-arranging holes each
extending in a thickness-wise direction of the frame plate

have been formed correspondingly to electrode regions, in
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and a part to be supported integrally forned at a
peri pheral edge of the. functional part and fixed to
the 20 peripheral edge about 18he ani sotropically
conductive film arranging hole in the frame plate,
and wherei n supposing that the shortest wi dth of each
of the conductive parts for connection is W and the

umber . average particl.e di aneter, of the conductive. . '
Bart sl e G5 vl 1l St gt i all

hortest w.dth .of the . . luct | '
-o?o%{aﬁ‘%s o) fwtctile 1%te r% te;d; p%%gc%delvtsﬁ g%e 1{me%c9 rc%rg ?ﬁg@%é PO ,

€ number average cle 0
WHORIUGL! Y& RYIL & TaldgedddU N it 2 gange ofy H0
; and a coefficient of variation of particle
e?'a@@% enndfs S AUAUGH | v RAYd iRl €81 1r%s alr MBRted 500 the
n the anisotropically conductive connector according
résbgcka%ep@%¥§3{ﬂiyﬁﬂgﬂI¥LC6HHHE¥HJEJﬁfEﬁ—éfEéﬂ&i tholes
average particle dianmeter of the conductive particles
1hS thWs Frualalp1fted dritf 1 dW RAppr e peighd pversgeral
particle dianeter to the nunber average particle
clgamabentiahe pirafsraipida gt dostudtived Fimtdweranging
ani sotropi cally conductive connector according to the
hpaesent invention, the nunber average particle

~dianmeter of the conductive particles nmay preferably be

3 to wBérgim leacthe farihsotalepitdal |anicoridiastiiasd 1y

connector according 15 to the present invention, the
coodugétivee fgdms disesamppsest efferaabiyndiel aildlsgpart having a
subjected to a classification treatnment by an air
pénasdiiftiveof |gpndvctdiies adp @ APty eontaining

connect or accordi_ng L , , ,
conductive particles exhibiting magnetism at a high density

and extending in the thickness-wise direction of the film,
and arranged correspondingly to the electrodes to be
inspected in the integrated circuits formed on the wafer,
which is the objéct of inspection, and an insulating part
mutually insulating these conductive parts for.conneﬁﬁion,

and a part to be supported integrally formed at a

'peripheral edge of the functional part and fixed to the

peripheral edge about the anisotropically coﬁductiVe £film-
affénging hole in the frame plate, and

wherein supposing that the shortest width of each of
the conductive parts for éonnection is W, and the number
average pérticie diameter of the conductive particles is Dn,
a value of a ratio W/Dn of the shortest width of the
conductive part for connection to the number average

particle diameter of the conductive particles falls within



.10

15

20

25

to the present invention, the conductive particles may

- 20 preferably be those obtained by coating surfaces of

core particles exhibiting magnetismwth a

hi gh-conductive netal. 1In the anisotropically
conductive connector according to the present

i nvention, the coefficient of linear thernal

expansion. of the fra | at e may. preferably, be, at st

a3 1gnGss oo 3 58 S KBt 19 LT Bostht v Wrar Pore T

t her.e,i_s f.urther | ded a, canductive paste .
PTG T e T SO P el g 1 at most
<@ai sotropically conductive filns in the '
ani'sotropically conductive connectors descri bed above,

whi ch rcorpil S8S G4 & M g sidd 4 e .
conduc;iveepartfclégggkﬁﬁﬁﬁ?inééﬁggﬁggféal é¥g$n %Fordlng
tSURR@S i@ stehal itherhdd estupddlithPiuach i d&ht average
conductive parts for connection in the elastic
pafRits el ORiiGald e r GANAU idshdudtives PArand ddhe nustbera
average particle dianmeter of the conductive particles
vhs uBNpfaavalatd 0wy Dy &ifi Y e iefht ey shyd gstrvi ditd

- of the conductive part for 10 connection to the nunber

dauseage par tthel enutibaretererofgd e riciendu eliiane teaf thap)f s
falls within a range of 3 to 8, and a coefficient of
pvafeabbdy bk pdr toslte.5.di aneter of the conductive
particles of the conductive particles is at nost 50
15 Acéor ihegand splteopriesdity iconehidtdive tdeemedtorstaddording
further provided a probe nmenber suitable for use in
teoklbBcPrR§ c8lte dTVieddll oms pdiet ing¥nbefr eysiragfe particle
plurality of integrated circuits forned on a wafer in
daageiee 6f the cpROECtinmg Mrrddf@ss@sy preferably be 3 to

30 Mm.

In the anisotropically conductive connector according
to the present invention, the conductive particles may

preferably be those subjected to a classification treatment

"by an air classifier.

In the-anisotropically conductive connector according

- to the present invention, the conductive particles may

preferably be those obtained by coating surfaces of core
particles exhibiting magnetism with a high-conductive metal:
In the anisotropically conductive connector according
to the present invention, the coefficient of linear thérmal
expansion of the frame plate may preferably be at most 3 x -
107°/K. |
According to the present invention, there is further

prévided a conductive paste composition suitable for
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20 a circuit board for inspection, on the surface of
whi ch inspection el ectrodes have been forned in
accordance with a pattern cd®responding to a pattern
of electrodes to be inspected of the integrated
circuits forned on the wafer, which is an object of

i nspection, and the above-described 25 ani sotropically

. i ' - . .
f&ﬁﬂ?ﬂ fgg 889?2?&95n§%5@§%§§c§2l?ﬂ%ﬂﬁ%ﬁ%?#ﬁ%&ﬁﬁfﬂga1n the

circurt “boar i nspecti on. : :
atESQEHLPYCE 91N oREEEEAL 2 LonhRER BRSO Be slcly iTRE Riove,

preferable that the coefficient of - Iinear thernal
wieKPRNSbAPr b etheukhaie Rhiahed BitheondNirSlyeaPib | Y
conductive connector be at" npbst 3 x 10-5/K, and the
céo@hEteienpadtikiBeaexhhighMhgexpanetaBmof whdiase 5
materi al making up the circuit board for inspection be
s@bposDSsy Bhxt1Onb/ Khokiekltewprehbe offesaeh, oF Imeetcdiditctive
connector conposed of an insulating sheet and a '
pytts afotycohnebedbnode taer ethytées aadkoextopidiald y
through in a thickness-wi se 10 direction of the
comdutbivagf sheefisaWd andanpednumbeacevedagee pairtth.cd e
pattern corresponding to the pattern of the

~ ddreetendes tbebeondypéévedrauyibéesr ignfod envieHae of a

ani sotropical ly conductive connector. According to the
rafries M DR noEnthenshppépsti yigsh ofstyegj cpnfyctise part for

provi ded a wafer inspection apparatus for conductin
CQHQ%§?+%%It?n§b§c?P8geéfa@ﬁEﬁgéfparﬁPﬁﬁﬁlﬂﬂﬁmﬁﬁer of the

integrated circuits forned on a wafer in a: state of

C%WEPCBbY%r?aﬁBFEE?Eoﬁﬁ}F§e§lFHéin96@“ﬁ€nﬁér3d§§b@hbé§d a
OB RO FaBh SES 5, FRREEELEOIAASAAER e o
céHhé%%f&é ggrkgéEggtEgnthgsconductive particles is at most
50%.

According to the present invention, there is still
further provided a probe member suitable for use in
conducting electrical 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 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 inspection, and the above-described

anisotropiéally conductive connector arranged on the
surface of the circuit board for inspection.

In the probe member according to the present
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achi eved through the probe nmenber. According to the
present invention, there is yet still further
provi ded a wafer inspection aethod conpri sing
el ectrically connecting each of a plurality of
integrated 25 circuits fornmed on a wafer to a tester
t hrough the probe nenber described above to perform

.el ectrical. .inspection of_ t i nt.egrat.ed circuits
1R 8EREAo5n diho Mgt G PEF Feroktrding ToF (et ietent of
18nLsot hopigal! v eonduet] ve sannect or. of, Lhe presgnt

Fnvention, n ( erage parti nmeter of
b LR PR PR LR PR X o RSB b e REFE  F 0/,

2f8NEHUEt iwe epalh HQr ocfogq%fgaimh : fe %ﬁgﬂé&i@ﬁta HBase

variation o partlcle laneter o ctive

| mRAELE GheRakif@upMie WV Hcsi% HH rd N LAY A ¥Eon be at

particles are those having a particle dianeter proper
mb8E BOKMIQO° fghe conductive parts for connection.
Accordingly, the 10 conductive particles are prevented
from ramehai pgobd memPe@gl AMNEYL-Ali OIdIrNscidr composed
become the insulating parts in the nolding nmaterial :
ofayar inkanaaimggskiet farel ¢ s wpdlited of eldetrmldi ng
material layer in the formation of the elastic
stanusbtirepi eakchy exaretddnigv ecfridusy ian reecdsisdimesstsiise
amount of the conductive particles can be gathered in
darestabe. ofctbemidstdad iimgehdegnand dracoreed han
conductive parts for connection, and noreover the
apepbepnek whsh eoRdirdeinye Qe sEasligry digeddig PatHeern of
t hi ckness-wi se direction . can be |essened.. As a
thesalectgyadescérRdbEt LRsPRCI®Ed Mavadii ASREed @maltthe
t he conductive parts faqr connection fornmed, and.

aRLPPEEPRAC A NFULRP ARG PSSP ST Fur el y

According to the present invention, there is yet
still further provided a wafer.inspection apparatus for
conducting electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the
wafer, whichnéomprises the probe member described above,
wherein elecfrical connection to the integratedycircuits

formed on the wafer, which is an object of inspection, is

‘achieved through the probe member.

According to the present invention, there is yet
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
member described above to perform electrical inspection of

the integrated circuits formed on the wafer.
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achi eved between adjacent conductive parts for
~connection. In addition, since the coating |ayer
havi ng a proper thickness apd conposed of a

hi gh- conductive netal can be 25 forned on the
‘conductive particles, it isinhibited to |ower the
conductivity of the conductive particles at the

surfaces thereof even when the anisatro [1y. |

condubFFPELEeT donibin o it SR @J%‘ﬁh‘é? gonnector
erature Vi ron er eb reven ed

oo e REARG APt 1 Fira T A1 oY SRR oL

I.esi tanc th anducti.ve art

d&8W8 8F|v§ %E?h%P d%c Tt art%ﬁ#itu:%ié} Eé&? the

hefeqea%gso%}a "% DAL M | et the

aq ong perio ccording to ft

cﬁ%ﬁ% %I %%lrlty f%(}n%%tdevcg:Il q{meacr{d)rthé Od'og\@f él_errl]t of

I'nsp ectlon in the frane a pluralrty o

v Q'l%@.tlﬁgp'ocfallala&tg%rl@gla\ﬁ%{ézl %@rﬂ}@%&%m&ﬁe %@rﬂ-gcles
ornmed correspondingly to the el ectrode regions,

.1§thhmo%Ee@bL0d%% &Qah?ﬂﬂgﬂﬁﬂﬁdﬂtﬂﬁﬁéfﬂ&%ﬂhél&émﬁkeofhose

the integrated circuits in the wafer, which is the
hakiagt adbparitignecidice tand grivpeat asdat OF G 5§ o cal | y
conductive film is arranged-in each of the

condsethiop pality donducinneetidmm 1Bcabradgiony hahes, so
that it is. hard to be deforned and easy to handl e,
canduthé vigo piatritdmileg anck tdreveoltdicdhd ramd femd nging oin he
waf er can be easily conducted in an electrically
grenieemong topdr @oirdn ong tire beafame Bindenghea el pgtperts in
ani sotropically conductive film 20 arranged in each

tof mhd ddnigs oertesiicdl Ilypvesndlan e MAdnATt i rigkrl thgls applied
holes in the frame plate may be small in area, the

tPndbei HOA0 1800 Rt TS HAYSH il IS iRt iR 19§ nighe

eiastlc anisotropically conductive films, a necessary
amount of the conductive particles can be gathered in a
state accommodated in portions to become the conductive

parts for connection, and moreover the number of the

conductive particles arranged in the thickness-wise

direction can be lessened. As a result, good conductivity .

~ is. achieved as to all the conductive parts for connection

formed, and sufficient insulating property is surely
achieved betweeﬁ adjacent conduétive parts for connection.
In addition, since the coating layer haﬁing a proper
thickness and composed of a high-conductive metal can be
formed on the conductive particles, it is inhibited to
lower the conductivity.of.the conductive particles at the

surfaces thereof even when the anisotropically conductive



10

15

20

25

13hPebR

easy to be forned. In addition, since the elastic
ani sotropically conductive filmsmall in area is
little in 25 the absolute quastity of thernal
expansion in a plane direction of the elastic
ani sotropically conductive film even when it is

" subj ected to thernal hysteresis the 24 thermal

Cgﬁﬁa |onH%fE%%%ee%%%%%%% sot 3uﬁébconduct|vee

e%hﬁ fﬁ%ﬁ% p ?tere%nuqzl q arrtreE\lrte%rtle% haVI n all,yatlr}correase

coeffiérent ear expanslon as
tﬁ?r%ngltg%nIo§n%o%tg %F%ESA%%% ﬂbn t3¥%onductive
ectrically connect 6d state - can be st 'y Tetaine

PBAPS OB S B LY B G L 3 AR

parel@BerewmebkqshraEhegsent%éem@e@aéafyﬂeamaua%fvﬁéﬁf13
conductive connector according to the present

rbBYeAtHOBv el 8. 13nkgS priban o @Wrel | ustrating, on an
enlarged scale, a part of the anisotropically : -
condustityedeagneet @he ihisbewdpigakil§g. cbndbic@ivd ic®ndector
plan view illustrating, on an enlarged scale, an
ferashferannsperapobaal iy cheddehimeepflialt@,i & phearality of
ani sotropically conductive connector shown in Fig. 1.
thegandspsrapéreddyseondonalivel ewlm-hustnatingghodesaare
20 enl arged scale, the elastic anisotropically
f@@mddct:pvee‘ﬁpbndlnglyheoaMhsoErleprt@aldw regndosti i@ which
connector shown in Fig. 1. Fig. 5is a cross-sectiona

~ elegirpArastrabengnapscaed henat baerol@irngdmapdr ithle has

been ag plied to a nold for nDIdlng'eIastlc )
Bfi EAFFYitandtcthfevriPis ¥HiFdr 4 the object of

inspection, and the elastic anisotropically conductive film
is arranged in each of the anisotropiqally conductive film-
arranging holes, so_that it is hard to be deformed and easy
to handle, and the positioning and the.holding and.fixing

to the wafer can be easily conducted in an electrically

. connecting operation to the wafer.

Since.the elastic anisotropically conductive film
arranged in each of the anisotropically conductive film-
arranging holes in the frame plate may be small in area,
the individual elastic anisetropically conductive films are
easy to be formed.. In addition, since the elastic
anisotropically conductive film small in area is little in

the absolute quantity of thermal expansion in a plane

direction of the elastic anisotropically conductive film

even when it is subjected to thermal hysteresis, the
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25 nolding material layers. Fig. 6 is a _
~cross-sectional viewillustrating, on an enlarged

scale, a part of the nold foe4anolding elastic 25

ani sotropically conductive films. Fig. 7 is a

cross-sectional viewillustrating a state that a

frame pl ate has been arranged through spacers bet ween

f d f t. [ S5 .
B A LSRR R G %aéq”wctlve
t h I || f .th
cRyLthepublEha el ogg U 3 duary AT

fPQEEOBHEQECB sﬁngmﬁi %@er&glF%%vf%# 9 ow coefﬁfc1ent of.

Cross- sectlohap ustrating, enI

l§ﬁé£§ thggmg?lgkﬁgngﬁgﬁrhglt%%¥5@0§h%WQdfﬁ ez%rame

IS a cross-sectional view illustrat ng a state

pmes amae&&glf eld cswangléc@}isggw E’bﬁh&b%&' QRate

has been appli ed to the nol ding material |ayer shown
chf B& Eigbid t@talhédcgﬂéﬁswﬂbﬁetﬁbrW@BIOQéQﬁﬂfﬁﬁberformed
Fig. 11 is a cross-sectional viewillustrating the
onoAslaugtancaf waneexenpl ary wafer inspection
apparatus using the anisotropically conductive
connector according to the present invention. 20 Fig.
12 is a cross-sectional viewillustrating the
constructi onBRIEE PESFABIPALONaOF GHEaDRAWEMGISary probe
menber according to the present invention. Fig. 13 is
a crosigsettionalplaewievusitastngtihg acorsempdiirgn
of another exenplary wafer inspection 25 apparatus
ankss P ePECahl soteoPiehivy eonnaetpreacenmdéngr to the

present invention.

Fig. 2 is a plan view illuétrating, on an enlarged
scale, a part of the anisotropically conductive conneétor
shown in Fig. 1.

Fig. 3 is a plan view illustrating, on ah-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.

Fig. 5 is a cross-sectional view illustrating a state
that a molding material has heen applied to a mold for
molding elastic anisotropically conductive films to form
molding material layers.

Fig. 6 is a cross-sectional view illustrating, on an

enlarged scale, a part of the mold for molding elastic
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according to the present invention. Fig. 14 is a plan
view illustrating, on an enlarged 26 scale, an

el astic anisotropically condestive filmin an

ani sotropical ly conductive connector according to
anot her enbodi nent of the present invention. Fig. 15
is a plan viewillustrating, on an enlarged 5 scale,

an e asti.c i sotropicall ductive filmin an

I S8 %Eh%/co 4&1 % %%ﬂ M2ctor according to a |
furth enpadi nent_ of the Prese t_inven F
is a toﬁ’vﬁgﬁﬁﬁa Cro% ? l na{lY%%% liiu%&ra£?n% a state

ectrodes t e I nspec In an egra CUI

Jeq{d%chu 0'1: %d’%@rar{c?r tﬁéﬁt&no réé‘ fﬁgthé'(smoﬂigﬁhown in

strates the eIectrodes e Inspected In

Fiyegrated circuit fornmed on the waf er for test shown

i57inFig. 16. Fig. 19 is a top view of a frame plate

produgad.im iRmisHdbt@bhd]l |Wsdw al Blus OFafing a state
enl arged scale, a part of the frane plate shown in-

thiag mbA.didYy higheRlal l1asdrates ensoldisisar faes Piva been
nol d produced in Exanple on an enl arged scale. Fig.

f22mesl dediwessr 3o itnal for e and uslie dbotigporm fSt@k ein the
‘that a frame plate has been arranged within a nold in
m@lpgy.ocess for producing a conventional anisotropically

25 conductive connector, and noreover a nol ding

mat er Faly . | &yérs ahagqﬁ§y$6qﬂqn§hl view illustrating, on an

enlarged scale, the molding material layer shown in Fig. 8!

Fig. 10 is a cross-sectional view illﬁstrating a
state that a magnetic field having a strength distributipn
has been applied to the molding material layer shown in
Fig. 9 in a thickneesfwise direction thereof.

Fig. 11 is a cross-sectional view illustrating the
constructioﬁ of an eXemplary wafer inspection apparatus
using the anisotropically conductive connector according to
the present invention. |

Fig. 12 is a cross-sectional view illustrating the
construction of a principal part of an exemplary probe
member according to the present invention.
| Fig. 13 is a cross—sectional view illustrating the
construction of another exemplary wafer inspection
apparatus using the anisotropically conductive connector
according to the present invention.

Fig. 14 is a plan view illustrating, on an enlarged
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. [ Description of Characters] 27 1 Probe nenber, 2

Ani sotropi cal I'y conductive connector,” 3 Pressuri zing
plate, 4 Wafer nounting tableg 5 Heater, 6 Wafer, 7
El ectrodes to be inspected, 10 Frane plate, 5 11

Ani sotropically conductive filmarrangi ng holes, 15
Air circulating holes, 16 Positioning holes, 20

El astic anlsotroplcally conductlve films, 20A Mol ding

Sﬁ§9€p|$nI%%ﬁ§@§c ?PﬂﬁﬂﬁﬁQRﬁﬁﬁ ar¢end uSLl Y@ kiR ¥ an
Barts for, connection, 10 23 Insul ating $ar ]
rSPECORS Fart's Confel%ﬁ‘fes G Gl e o another
uctive s for connectlon 27 Projected
R Rend” et ik HRARY APV on 18 51

Inspegtlon %Iectrod S, 41 Insq}atln _éﬂget On aqﬁfnlarged

Sheet - M'Pke connect &r an4é'1|§ Jtlro e structures,

SERJE S A eI SRS o o
Elsg\@‘% qtdaﬁﬁgp'o%%’du%ﬁ:l(\)/é '&ﬂ&ect%or %M&j}b (fltJOé) further

orce 2 Base pl ate 63 Ferromagnetic ance

 ehBYAL fends NornBGRRIIG, tSURSIANGE, ] ayers, 64a Recessed

parts, 65 Bottomforce, 66 Base plate, 67
FerropagnetiicC isUBSaRC & iledy S .a 4 G NYY regietided in

subst ance | ayers, 68a Recessed parts, - 69a, 69b
Edpapees,. 80 Top force,

Fig. 17 illustrates a position éf a regién of
electrodes.to be inspected in an integrated éircuit formed
on the wafer for test shown in Fig. 16.

Fig. 18 illustrates the electrodes to be inspected in

the integrated circuit formed on the wafer for test shown

in Fig. 16.

Fig. 19 is a top view of a frame plate produced in .
Example. | |

Fig. 20 illustrates, on an enlarged scale, a part of
the frame plate shown in Fig. 19.

Fig. 21 illustrates a molding surface of a mold
produéed in Example on an enlarged scale.

Fig. 22 is a cross-sectional view illustrating a
state that a frame plate has been arranged within a mold in
a process for producing a conventional anisotropically
conductive connector, and moreover a molding material layer
has been formed.

[Description of Characters]
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28 81 Ferrommgnetic substance layers, 82

Non- magneti c substance | ayers, 85 Bottom force, 86
Ferromagneti c substance | ayee3, 87 Non-nagnetic
substance | ayers, 5 90 Frane plate, 91 Opening, 95
Mol di ng material layer P Conductive particles. BEST
MODE FOR CARRYI NG OUT THE | NVENTI ON The enbodi nents.

of the _present inventiaon will . 10 hereinaft b
oL e Tt o T o Ak A MR L LY | SOMGERTFygonnector,
connector] .Fig. 14is a a iew il lustrat] n
efge 1S I gé%t‘?llcaaptf%aﬁjllyq‘l:a\(;%n%r\lljvcrl??\llrgéﬁ% nJ%% o7

abcc?-{e%:tlnegr t % t ngfeprr e%enklie%\é%tde%na:ogi% ei’%éfsédace%,an

viewTl1ustrating, dn 157an enlarge part ‘of

H};ﬁ[{%ﬁ%%ﬁ){é&al |y conductive connector shown in

[s a plan view illustrating, on an

ainggoﬁféﬂnfq:afi‘yel:_@ﬁHLEti@@ SRR G GA P MBI ve

fiTmin the anisottopically conductive connector

SPOWY # Ne £ 8u1dc 18896185, 4 1i6S PR A4 iASSy IRAtdHNal
view illustrating, on an enlarged scale, the elastic

) SOt L 9Pl €abhys60pEpEthY eyl idoMdutdiRe films,
ani.sotropi cally conductive connector shown in Fig. 1.
Thea ane B@ifi@phadétyatondyetrisy e 2aomenttdronsiowa s ,
Fig. 1 is that used in conducting electrica

i 276 peatd oot ofe Rdreachoof cohorocadanpl e, a plurality of
integrated circuits forned on a wafer in a state of
t2e Iadwelatimghpart, f 2ZAnBropestedl®@antsmi ch a
plurality -of anisotropically conductive 29

f23 nRarvangd nige heveBottedi ndi cat ed by broken |ines)

each
26 Conductive parts for non-—connection,

27 Projected parts,

30 Circuit board for inspection, .

31 Inspéction eleqtrodes(

41 Insulating'éheet,_40 Sheet—-like chnector,

42 Elecfrode structures, 43 Front-surface. electrode parts,
44 Back-surface electrode parts, 45 Short circuit parts,
50 Chamber, 51.Evacuation pipe,.55 O-rings,

60 Mold, 61 Top force, 62 Base plate,

63 Ferromagnetic . substance layers,

64 Non-magnetic substance layers, 64a Recessed parts,

65 Bottom force, 66 Base plate,

67 Férromagnetic substance layers,

68 Non—-magnetic substance layers, 68a Recessed parts,
69%9a, 69b Spacers,

80 Top force,



extendi ng through in the thickness-w se direction of
the franme plate have been forned as illustrated in
Fig. 2. The anisotropically28onductive filmarranging
holes 11 in this 5 frame plate 10 are forned in
accordance with el ectrode regions, in which

el ectrodes to be inspected have been formed, in all
tH(f int egr at %% clicr %l{:jbtsscafore da on & he wafer that is

af L oBFEEPME A E T Se SRS 2 E st ani sot r opi cal |y
cgpdyctive filns [ tivity in the
t.g?cBﬁgsrs“gfaevtmlsce%%bggc\éﬁr%n%ga:}%%gsr'r anged in the

resp ' i SOt rQPi-C [ fii | rrag,réqi g
hgﬁegg%%glﬁn f{%hqje(:ﬂ%3 ' r8glonvfregljlLja(l)%{r1 & 10 |ﬁ§as\ﬁg)tsataé{€eﬁely aré)n'
eashnsHPRAGhed ;Y e hRid Rhe/dls edge about the
ani sotropi cally conductive fil'm arranging hole-11 in
the Frame phate,l®iavpbdmimy St uchimfepardant afayer
adj acent ani sotropically conductive. filnms 20. 1In the
f pangophateidd phrthisesnbodi ment are fornmed air
circulating holes 15 for circulating air between the
ani sotropi cally conductive connector and a nenber

adj acent thereto when a pressurizing neans of a

. pressure BESNCMODE2BORSYARBNINS 05@dTHR ANWBNEILON

i nspection apparatus, which will be described
subseghentempodimeaddi tdforthepasiadeant nigiveiteéon 36 Mlor
positioning to the wafer, which is the object of
hemepoetfiter, bendles @iyl tihoteR¥lor- i nspection are
formed. Each of the elastic anisotropically conductive
Pnigetrepizelily fEBE by arr IMRIE ol yneri ¢
substance and, as illustrated in Fig. 3, has a

funct Féfal lpdrt 2P ol usEiRtimg iany sgemplary
conductive parts 22 for. connection each 30, extenoghneq

PSP i ssc-?/ﬂds‘é‘:td]i‘feecft(?’ghe_’c(tcﬁ?'eac‘ﬁoorndln g _to
p%ﬁers%%r%dli%l‘\llle%rtfo% ,t r}ielgo.apfrié N Fﬂlgan ?{)iecw fqu}gﬂéﬂlq{bd, on

an enlarged scale, a part of the anisotropically conductive

connector shown in Fig. 1, Fig. 3 is-a plan yiew
illustrating, on an enlarged scale, aﬁ elastic
anisotropically conductive film in the anisotropically
conductive cdnnector shown in Fig. 1,_and'Fig. 4 is a
cross~secfional view illustrating, oh an enlarged scale,
the elaétic-anisotropically bonductive film in the
anisotropically conductive connector shown in Fig..l.

The anisotropically conductive connector shown in
Fig. 1 is that used in conducting electrical inspection of
each of, for example, a plurality of integrated circuits
formed on a wafer in a state of the wafer and has a frame

plate 10 in which a plurality of anisotropically conductive-
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insulating part 23 formed around the respective
conductive parts 22 for connection and nutually

i nsul ating these 5 conductiv@9parts 22 for connection

The functional part 21 is arranged so as to be

| ocated in the anisotropically conductive

filmarranging hole 11 in the frane plate 10. The
conductive.parts .22 f.aqr t.J ' £ I

B IR 5 ToRRaRY PEaess 1 GRRRELRL B A G A e
corr n pattern : elect redes- 4 0&
ef‘nglﬁgiﬁgdq;h%%tulﬁg ?r?t gglfreattreildl@;}ﬁr}ré(}ﬁsi Shfe%% rrdt}d onﬁﬁe £ the
f%?&grPlawglﬁgvbst%% Q?f%gd(gs'fﬁﬂﬁgﬁﬂéﬁbdfﬁﬂjFig. 2. The
el"ect ically connected to the electrodes to be '
ahPSBeELEd chf 1N ondhsRestd G 10f-d ey -hiRe A1 R in this
peripheral edge of the functional part 21, a part 25
£i-QmBe p3 URRON hed r MHTM RS P eRIE Sttt d Gviafifl electrode
supported by the periphery about the anisotropically
r@%@_@_ﬂ%t,l ve ihlihakenargingdiolw e ihdfecfedmeapd deen

10, is fornmed integrally and continuously wth the
fbumeti, onal apar tth20 idkegvartedspacidiicad | fordie garth@svafer

. to be supported in this enbodinent is shaped in a

thatkéed far wbdrdtf iofed napectsitppor Edd sitd ca aclisodinppically
contacted state so as to grasp the periphery about -
cbhduaniivet fopimsal20y heoridr tdond g i il by riangilig Holgkngss-
in the frame plate 10. 25 In the conductive parts 22
wiee démmpetiioon ane eandasctiroridie peIPYAtBE€ t he

el astic anisotropically conductive film 20, )
apdRALEPPIE BNt ICONEN I iZen i i Ry IR i &5 bt i the
‘contained at a high density in a stat oriented. so as
framgl PdAten 10hd ™ i SKAdSs -tk aiF AT gported by the

P%%é% %&% S%db% @ﬁ%ufmtﬁg‘JJ?%&%JggiJEHE§ égﬁhuctive film—

arranging hole 11 in the frame plate 10 and in a state

" independent of adjacent anisotropically conductiveffilms 20.

In the frame plate 10 of this émbodiment are formed air
circulating holes 15 for circulating air between the
anisotropically conductive éonnector and a member adjacent
thereto when a'pressurizing means of a-pressure reducing
éystem is used in a wafer inspection épparatus, which will
be described subsequently. In addition, positioning holes
16 for positioning to the wafér, which is the object of
inspection, and a circuit board for inépection are formed.
Each of the elastic anisotropically conductive-films
20 is formed by an elastic polymeric substance and, as
illustrated in Fig. 3, has a functional part 21 composed of

a plurality of conductive parts 22 for connection each
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part 23 does not contain the conductive particles P at
all 5 or scarcely contain them In this enbodi nent,
the part 25 to be supported3Dn the elastic

ani sotropically conductive film20 contains the

'_conductlve particles P. In the enbodiment illustrated,

projected parts 24 protrudlng from ot her surfaces.
t han ortlon a mhlch t he . and ctlve arts, .22
ef‘g?ng Adectli o %he tt Cp])(élrelsp é”rzﬁsées reercel{o on r(eGP SRS

pRtBe {18558 adl ¢ Bhﬁﬁ'}% R E‘)h Oth FL IgPOt Y4850 aJ]JH‘eand an

I onal part C a |sotrop|c

| iﬁgnﬁye&hg,e gkltpg%o folied Hhpess i Adhe dddnr rﬂcﬁ{cﬁmme |

vari es cco ing 15 to the material 'thereof,

ph§t9r§§eE@Q|¥o%§eb%1@%od@d dﬁ%ﬂ%ﬂyyﬁfﬂéﬂﬂakfﬁbtéhégg)
this thickness is smaller than 25 gm the

céhBQBGEbe paguir ed ween e Ritildie I esll FuRgtional part 21
ani sotropi cally conductive connector is not achieved,
iandrthagéd 8Bi set tepbealllorat@rdust ivre @Qﬁrﬁﬁiﬁpﬁ(ﬂﬂgﬁl
to be lowin the durability. In addition, such
cehihtnese asitmbharfranmiol tiae finanm plhat & dase etlaitedio .
is not achieved, and the handling property of the
Thai sohdopitéakl pacasddet ifve commecttdon Hecdhes fluow tidnal
t he thickness exceeds 600 mon the other 25 hand, the
perastilcaani sorepppedaliny acowddemioge wiithmg 2@ tHegmed in
the ani sotropically conductive filmarranging holes
cerrpepondingotgr aabpaitverni okndde, edwgtinodesy tse 32
difficult in some cases to achi eve good conductivity
%@gmngqﬂ“}he wafer,
insulatin%ﬁproperty bet ween adjacent conductlve parts

wh3ChotSch ee’PD BRT Phe PEPRCAAG si 204 RlePirdrell
.directign L
connecte to t e-electrodes to be inspected in the

inspection of the Wafer.

. At a peripheral edge of the functional part 21, a
part 25 to be supported, which has been fixed to and
sﬁpported by the periphery about the anisotropicaily
conductive film-arranging hole 11 in the frame plate 10, is
formed integrally and continudusly with the fuﬁctional part
21. More.specifically, the part 25 to be suppdrted in this
embodiment is shaped in a forked form and fixed and -
suppb:ted in a closely contacted state so as to grasp the
periphery about the anisotropically conductive film-
arranging hole 11 in the frame plate 10.

In the conductive parts 22 for connection in the
functional part 21 of the elastic anisotropically

conductive film 20, conductive particles P exhibiting



10

15

20

25

5 anisotropically conductive filmarrangi ng holes 11
inthe frame plate 10 are designed according to the
size, pitch and pattern of 8llectrodes to be inspected
in awafer that is an object of inspection. No :
particular limtation is inposed on a material for 10
formng the frane plate 10 so far as it has such
stiffness t] f s, h 0
“bgnfgflosrmne Jleta{ LJrioér?n 1{ C%I%l?f% I;‘/re aig%%d

or;rrthr a%ﬁ L rToaiaesrl a(% % ﬂgstt?é {Wi&&?é‘ééﬂgﬂ Q ﬁrectlon as

ramc mat er | S ana resin

J,'Iqtu%"ﬂraajiﬁcf% qﬁidjse@ Wen e thiea by Phidfee iHulating

is-formed by, for exanple, a netallic material, an

patsula i iddl ren e d OF Btk O beL SIS 26€ Of od e at a1l
frame plate 10. Specific exanples of the netallic

oRtRid e fircorf i Nhde fimar iRl ai®cHinidhal Udthe part 25
nmetal s such as iron, 20 copper, nickel, chr oni um

1O tsupPRonasd Wn 1 g8Nese] c rmw&xﬂtemmcam udnductive

| ead, palladium titanium tungsten, alum num gold,

fihat i2uracartch isid vidie @sribhwdt Dys partaidys Bt eel s

conposed of a conbination of at |east two. of these

met al Sn 2% eSpedidd igneaxtanipl less ofa ttdik, mesijeqdrpatts 24
formng the frame plate 10 include |iquid crystal
proltymeskisicarfronpot tfian deurfesders. tigsn et forhe Pt dfkialy the
may preferably exhibit magnetismat |east at the
cpadustidrval Qeerts o mthwcm%oﬁﬁ%m%ﬁmﬁrws thereof
conductive filmarrangi ng holes 11 thereof,

aF6r Lo tehports PR 6t asth e a ot T < |kgf>%h ‘sides of

conductive film20 in that the conductive particle
functional part 21 in the elastic anlsékroplcaf

conductive film 20.

The thickness of the frame plate 10 varies according
tQ_the material thereof; but is_preferably 25 to 600 Um,
more preferably 40 to 400 Hm.

If this thickness is smaller than 25 Mm, the strength

'required upon use of the resulting anisotropically

conductive connector is not achieved; and the

anisotropically conductive connector tends to be low in .the

durability. In addition, such stiffness as the form of the

frame plate is retained is not achieved, and the handling
property of the anisofropically conductive cénnector
pecomes low. If the thickness exceeds 600 Bm on the other
hand, the elastic anisotropically conductive films 20
formed in the anisotropically conductive film-arranging

holes 11 become too great in thickness, and it may be
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be caused to be contained with ease in the part 25 to

-be supported in the elastic anisotropically

conductive film20 by a progess which will be

descri bed subsequently. Specifically, this portion

may preferably have a saturation 10 magneti zati on of

at least 0.1 Wo/nR.1n particular, the whole frane

plate 10 nay preferably be formed by a magnetic,

déﬁBéFHﬁEelanPWEtCPﬁgsfﬁ%ﬂ9ﬁ9¥ﬁ%?:ﬂ?94;QﬁﬁﬂP??ﬁY&Fy in the

roduced. Specific exanpl es of the magnetic supstance
$B?ﬁ?ﬁ@vesa RES Prafe TplearBofg H3iLIAtS THOILa th ik drToperty

- o&Prash aliafils gp&%fugttgﬁséfw?ﬁ%e‘f{m L indon 1

any o netal Wien t.he anlsotro |ca co tive
ook efEh ang Y08 e ISR O CRld s A A e
ff t
o APPSR PPy s e
£PAK e{)@%{% 14 érl:odéstn_%nledx a&o@d@n&%&'% ag:lzye pltch
preferably 1 x -6 to™8 x 10-6/K as a nateri al

'axﬁ@rﬁaegerhhsff eaget%ate% Jt% b%oqqisfﬁé‘ct?é%ﬁrﬁﬁi es vpafféyothat

a material include invar alloys such as invar,
iElhAvepjaktoys sHepeasibhni.nvar, and 25 alloys or
all oy steels of nmagnetic netals, such as superinvar,
covarNnangad@iahley. 1The taveoval list Himploress dd ki ekessial for
of the conductive 34 part 22 for connection in the
forhisgrabedfeabnedpianie) 10f so Hfarelaastiitc.has such stiffness
ani sotropically conductive film20 is preferably 50
as otRe 00€swi timge fprekepdblity 10 tie ha0GD tygmbe deformed, and
particularly preferably 80 to 500 m Wen this

théi Ekpesthergef50smssrbdiveatedeingd el Botri example, various

ani sotropically_conductive film 20 having sufficient

'k%??%n@fhm?§e5F6%Fdéﬁc%|Pﬁ metallic materials, ceramic

materials and resin materials may be used. When the frame
pléte 10_is.formed by, for example, a metallic material, an
insulating film may be formed on the surface of the frame
plate 10.

Specific examples of the metallic material for
forming the frame plate 10 include_metals-such as iron,
copper, nickel, chrpmium, qobalt, magnesium, manganese;
molybdenum, indium, lead, paiiadium, titanium, tungsten,
aluminum, gold, platinum and silver, aﬁd alloys or ailoy
stéels composed of.a combination of at least two_éf these
metals.

Specific examples of the resin material forming the
frame_plate 10 include liquid crystal polymers and

polyimide resins.
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.certainty. Wen this thickness is 2,000 m or snaller

on the other hand,. conductive parts 22 for

connecti on havi ng necessary3éonduct|ve properties are
provided with certainty. 10 The projected height of

each projected part 24 is preferably at least 10%in
total of the thickness in the projected part 24, nore
prefe I I 2 r -hayj .
iy Lo sSf e g e e R A e

atondysti ¥e @ﬁét%e%%p%%&aQO@ﬁﬁﬂthﬂa%b%tS%%%‘C'ent'Y 15
conpressed by small pressurizing force, so that good

af08EUEbPYERY 1S coubelt iaehiravat.artaeqgnng acted EQI&m%reof

of the projected part 24 is preferably at nost 10
inere. @fQBEthhysaprQ$hn60%h@feﬂﬁ%tl%h@hh%%EerQbﬁlQ&

di aneter of the projected part 24. 20 Projected parts
c@ddhaving shuth aophiaj ethedthel ghndace iveopaed.icMeer @dy-an
" the projected parts are not buckled when they are
beresssedzed, bseocbhabinke priedcriased icontecpiavritt 5 it® be

surely achi eved. The thickness (thickness of one of
supeo fbeelin28hporlrefid ci antise tiropiskldvedoenbodirentt)ilm 20

of the part 25 to. be supported is preferably 5 to 250
byn a nerecpref ehaghywidl be ¢8§cmibgdr sbbakareptly.

preferab{g 15 to 100 m 35 It is not essential to

4

Spefht i he rttEsSteoséigupﬂewt@aeﬁﬁrﬁhébeﬁxedaféaﬁpration
and it na¥ fixed to only one surface of the frame
maIne el 19t 9R °£| ast Leapdl 9wér 1o/ Bubs tdh && FoHlAg + Hée

elastjc a |sotr pi cal | onducti ve fI|nB 20 is
wiig £ b Sans ATRES 1P ueP s PRt ChaPy wePhc orBeraR¥es magnetic

ngv%géa agrouﬁg% gﬁe frgkgc% a%e 8rH8“%a§§t?o ge pro%uced.

Spec1f1c examples of the magnetic substance forming
such a frame.plate 10 include iron, nickel, cobalt, alleys
of these magnetic metals; and alloys or alloy steels of
these.magnetic metals with any other metal .

When the anisotropically conductive connector is used
in the WLBI test, it is breferable to use a material having
a coefficient of linear.thermal expansion of at most 3 x
107°/K, more preferably -1 x 1077 to 1 x 107%/K, particularly

preferably 1 x 10™® to 8 x 107%/K ‘as a material for forming

- the frame plate 10.

Specific examples of such a material include invar
alloys such as invar, Elinvar alloys such as Elinvar, and
alloys or alloy steels of magnetic metals, such as
superinvar, covar and 42 alloy.

The overall thickness (thickness of the conductive
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pol ymeri c sSubstance-form ng materials usable for
obtai ning such a crosslinked polyneric substance.
However, liquid 10 silicone Babber is preferred. The
liquid silicone rubber may be any of addition type
and condensation type. However, the addition type
quuid silicone rubber is preferred This addition

| d sili bb |
iR ST P Al o0

I
bnpie a6 BT AT Nt 7 Jh@eeC%n%fr ot and

dat
-PESﬁsaéﬁﬂ %%paa%ys%“foocﬁ?ﬁén%yﬁrnégtpar%f.%ry AR P00 e,

pFﬁré%elll"X L ARl 30 AR o MBI sflepess
)é[}:%atséxprea{ é’tl%%l%?t]!(ﬁ&@%ﬁj\y '@cpnductlve

lf?%e Iqu|d I cone rub IS use Ing a

- £{hRCO9 hn A fﬁj‘ﬂ&bléhtloé)tﬁé}@tﬁ% Rér Svidd®reith

preferably 150 to 800. Pas, particularly preferably 25
C%%Qal%t 0 ﬁﬂénakhggcghlb&n%@b51%|$ﬁQﬁKﬁ¥mﬂ%r|@M@ller on
than 100 Pa-s, precipitation of the conductive
thar bftqfﬂe&s HaﬂchUCdbn(ﬁdﬂiitve)rpahyt&e 12 gfiv sohneotion hav1ng
rubber is easy to occur in a 36 nolding material for
nebkaisairyy ddmeieltaistd Erpesot ropi oot | yrocdelickivle certainty.
films 20, which will be described subsequently, so
t hat gbed pstogreagedsthegidhit yof eawt winidota part 24 is
addition, the conductive particles are not oriented so
pas 6 red 13l iagh Jartthel @i ok nessa i ok dhe cthi@ness tie the
mol ding material |layer when a parall el nagnetlc field

 projgpplede®ad: 2he HRTIRIE MET 1l 2T alR3 5T 580t hatj ected

may be difficult in sonme cases to fornrchalps of th

péaﬁ&u@(}l \P@Vﬂaﬂq I%,}Cé‘é 3 rpré(h] ected height are rmed, whereby

- the conductive parts 22 for connection are sufficiently

compressed by small pfessurizing force, so that good
cOnductivity is surely achieeed. |

The projected height of the projected part 24 is
preferably at most 100%, more preferabl? at most 70% of the
shortest width or diameter of the projected part 24. |
Projeeted'parts 24 havihg such a projected height are
formed, Qhereby the projected parts are not buckled when
they are pressurized, so that the prescribed conductivity.
is surely achie&ed.

The thickness (thickness of one of the forked
bortions in the illustiated embodiment) of the_part 25 to
be supported is preferably 5 to 250 pm, more preferably 10

to 150 Mm, particularly preferably 15 to 100 Hm.
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even state. If this viscosity exceeds 1,250 Pas on the
10 other hand, the viscosity of the resulting nolding
material becomes too high, $» that it may be
difficult in some cases to formthe nolding nmateri al

| ayer in the nold. In addition, the conductive
‘particles are not sufficiently noved even when a

paral kel ; pagget besEhehidli $oarBkiednkophhe 25 Rl deng

h

mat eri al Tayer. Therefore, it may be difficult in
s8pPBreageant enar irgkelin@osandueld Ve Ran! ind €5,& a% tanly

altgn in the thickness-wvise direction. The viscosity.
ofEk suchaaddblki @Ret ¥pamki gua@esilloi.,cone rubber can be

measured by neans of a Brookfield type 20 visconeter.

When e €l asti€ Bl aed ropi sabs yagsoadoicimivegf thase?8stic

are fornmed by a cured product (hereinafter referred to
afssoteupedadilyi conducther 't)i lafs Lie ilsi guied egidbilgore heat-

rubber, the <cured silicone rubber preferably has a
resiptassi pplyeerdat 2bbattamost heG%ngrer & nosefldmisid) at

nost 8% still nore preferably at nost 6% at 1500C
sktuthereonpyessoen sateréxtecnay109, ushdi A§ 6Rrehéde

conductive particles P in the 37 conductive part 22
pbbdymesAresupPsitanseditosPdage fakicart atlise Saddd tﬁo%g obtaining

ani sotropically conductive connector is used ..
snepeat 6Py ShAaELda PRILYACTdfp SPRSTAE SEnvi FBHREAE, Addugd

result, it is difficult to retain the necessary 5
sédAGRBEI FPPPET| St RECSPELERY i nvention,. the

conpression set of. the cured silicone rubber can.he
neaSLﬁQﬁi%ﬁﬂ%ﬁénﬁ}&ﬁF??F Tyl %fd%%%ebﬁﬁ?ﬂyJ?é %8§§§§9n

tgg% %%Ee%o%bgh%%%%o%ugg%%.fOﬁghggegbetﬁgaghhgtion type

liguid silicone rubber is préferred. 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) compésed of polysilbkane havihg both
&inyl éroup and Si-H bond and a two~pack type (two-

component type) composed of polysiloxane having a vinyl

group and polysiloxahe_having an Si-H bond. In the present

.inVention, addition type liquid silicone rubber of the two-

pack type is p;eferably'used.

~As the addition type liquid silicone rubber, is used
that having a viscosity.of préferably 100 to 1,250 Pa-s,
more preferably 150 to 800 Pa-s, particularly preferably

250 to 500 Pa-s at 23C. If this viscosity is lower than

100 Pa-s, precipitation of the conductive particles in such

addition type liquid silicone rubber is easy to occur in a
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10 ani sotropically conductive filnms 20 preferably has
a duroneter A hardness of 10 to 60, nore preferably
15 to 60, particularly pref&ably 20 to 60 at 2390.

If the duronmeter A hardness is |lower than 10, the
insulating part 23 nutually insulating the conductive
parts 22 for connection 15 is easily over-di storted

m%gggg [%2 g%g%gdgﬁgnﬂbt51ﬁﬁ¥ b%he %E%HhtaHQS%QE%plcally

8cessary insufating  prope

c?ﬂéuaulvgh er %§26t'Vﬁleﬂrk§1§2bégge§89ﬁﬁéh'%%bsédh%?tly,

rone a(dness exceeds ot her

sgrgﬁgyrgéégg?EBEgSeogtébggg%§d§gaﬁb¥ Beaxy nkead s

require or grving proper distortion to the

a88999§B'V€hQaEBﬁdg%tEQE pSQ@Q@QEbOBreSﬁoth@&adﬂﬂéd so as
exanple, a wafer, which Is an object of inspection,

_t5e9g§gﬁolﬁaﬁﬁg gheakndekowABLi aArectibheakkagde kv lidigg

present invention, the duronmeter A hardness of 25 the

: mgﬁéﬁﬂaﬁlhayeﬂewh@hbarpaaa1be1naa§uéedcbf1almeuho®pp11ed to

accordance with JIS K 6249. Further, the cured
tBel h6vaenguhbeerfian flayeicngsbheh3d 1$|msylbe difficult in
~ani sotropically conductive films 20 preferably has
sbmar caseengbhfotrmathkéast o8 kNencomdnetpref peatiliylsgts in an
least 10 KNNm still nore preferably at |east 15

- ekdhinptapartiEl iy pietesaby yerceedast, 200 kRpnFapn the

23t. If the 5 tear strength is lower than 8 kNm the
otbeul hitng, ethst Vé scamilsyt Pépitlgl Fesedikdnet mpd ddingnnaterial

tend to deteriorate durability when they are
beremest 660 higleess. thatt Bﬁ§s€ﬁtdﬂﬁ§éﬁPF6nlWlﬁ?me cases

tear strength_of the cure i licone rubber
tﬁeﬁ@ﬁmeéhﬁymﬁlﬁéPﬂoHatﬁriﬁqaiégﬁﬂaﬁeet%?tWo}p 8249

addition, the conductive particles are not sufficiently
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 so as to

align in the thickness-wise direction.
The viscosity of such addition type liquid silicone

rﬁbber can be measured by means of a Brookfield type

. viscometer.

When the elastic anisotropically conductive films 20
are formed by a cufed product (hereinafter referred to as
“cﬁred silicone rubber”) of the liquid éilicone rubber, the
cured silicone rubber preferably has a compression set of
at most 10%, more preferably at most 8%, still more
preferably at most 6% at 150C. If the compression set

exceeds 10%, chains of the conductive particles P in the
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As the addition type liquid silicone rubber having

such properties, nmay be used that marketed as |liquid

silicone rubber "KE2000" serges or "KE1950" series

from Shin-Etsu Chemcal Co., Ltd. 15 In the present:

i nvention, a proper curing catalyst may be used for

curing the addition type liquid silicone rubber. As

such a curing catauyst, may be used a_platinum
cepAugitAiveg Peattal2gs tLo rsmeaia - it pt ¢dl $etentd i eendehe

publicly known catal ysts such as platinic chlorjde an

roguiirg PREFESTORIICRIL RS gprnector 1s use

.group-containing siloxane conpl exes,
roPRFILSOLEx ARELSH &t PG dGRshEgire environment. As a
plati nun 1, 3-dj.vinyl tetranmet hyl di si,l| oxane conpl exes,
TEShpltaxdd 4F CritdrEAHapHas gt e tort HhdLHTT F & Bhd
glgti@uny acetyl acetate platinumchelates, and cyclic
CHPEREIBIVAt Y ium 25 conpl exes. The anmount of the curing
catal yst, used, |j uj . _sel ed |0 Vi f e
na BT e et Sat okt BRbEi ol BAE HohR B el sERe of the
t - di tj feddyd b iod i®
L e 0 s By Tt T or R

_aeggghgggetmggﬁidyg(k:gj4gqone rubber. In order to

I nprove the thixotropic property of the 5 addition

type thUkgrSitl & CONEoREbBEPbeadEYShihhe thieSe0skt)ic

.inprove the dispersion stability of the conductive
aRABbLILELRS can 1§ @¥ind ot ikas & IMaderd Al phete b 1y dhas a

strength, .a general inorganic filler such as silica
dpevwherercel hairdaessi lafcd,0 aer cgel nsite qareafemdbiy NBS5 to 60,

may be contained in the .10 addition type |iquid
parkicoie ryblpere fesahdgded. tNo qiarat AAdar |1 thae i dnromgeter

i nposed on the anount of

A hardness is. lower than 10, the insulating part 23
mutually insulating the conductive parts 22 for connedtion
is easily over—-distorted when pressurized, and it may be
difficult in somé cases to retain the necessary insﬁlating
property between the conductive parts 22 for connection.

If the durométer A hardness exceeds 60 on the cher hand,

pressurizing force of a considerably heavy load is required

'for'giving proper distortion to the conductive parts 22 for

connection, so that, for example, a wafer, which is an
object of inspection, tends to cause great deformation or
breakage. |

In the present invention, the durometer A hardness of
the cured silicone rubber can be measured by a method in
accordance with JIS K 6249.

Further, the cured silicone rubber for forming the
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such an inorganic filler used. However, the use in a

too large anobunt is not preferred because t he
orientation of the conducti¥® particles P by a

magnetic field cannot be 15 sufficiently achieved.
Supposing that the nunber average particle dianmeter

of the conductive particles is Dn, and the shortest"

idth of .each of t cond ive parts 2
=bihds: PSP Popicpnoye PRAPCL Ve Ba B 20 BreF oAty has
r f f Lr I.on " r.el

chRE, REPBRYERLOF BFLEHa5F BrafTmon AR pleRam T Y 1east

§°Eﬁ?ﬁt'99139 BB?e”P?F?Er?B???Q% 1%%%E'§%ek%VﬂFEter of

he conductive part within arange ‘of 3 to

p§rtPESi§£§€'%r&f@?&%l&oa% 368s4S08 af/hhat %%QQUCHHV%he

particles contained’in the conductive parts

tEQF sepBRGEhONsandywtherpant 8 &R /0 Qﬁesgeggnka%g %lastlc
each of he el astic anlsotroplcally conductive fil

arOsotBopheapl gsephdi By edbi @mamtshgoa\t@hag@opa@ttle%@r%&e
diameter of particles nmeans a val ue neasured by a
dhaseilidi/f fhast theysaeatt aikngriretined. ekbekle val ue of
the ratio WDn is smaller than 3, it is difficult to
sur elyn attd @ueddre necessairon | Nshe atéany Sopsopet tyf the
bet ween adj acent conductive parts 22 for connection.
chfed hgitatone \Wihbexceadsb8 prasheedt hgr ahmedhodt ha
total sum of contact resistance between the conductive
apeerdanes ¥orhi a§SoKeb26hAducti ve path increases
because the particle dianeter of the conductive _
par t A8 &ep dddittgem O-yaifal Y Lawis! tHdtigang Fulkher pying
‘to surely formconductive parts 22 for connection
syERi PECREFhigdndlRY | PEt YseinthaddnerbRtedi Ase Ldayidat
unt of the articles

.31 1cone rubbercqgg586byesgr1es or “KE1950” series from

. Shin-Etsu Chemical Co., Ltd.

_In the present invehtion, a proper curing catalyst
may.be used for cﬁfing fhe addition type liquid silicone
rubber. As such a curing catalyst, may be used a platinum—'
containing catalyst. Specific éxamples'thereof include
publicly.known.catalysts'such as plqtinic chloride and
salté thereof, platinum-unsaturated group-containing
siloxane complexes, vinylsiloxane-platinum Complexes,
platinum—l,3—divinyltétramethyldisiloxane complexes,
complexes of triorgandphosphine or phosphine and platinum,
acetyl acetate platinum chelates, and-cyclic diene-platinum
complexes.

The amount of the curing catalyst used is suitably

selected in view of the kind of the curing catalyst and
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Premain in the insulating part 23, it is difficult to
surely achieve the necessary insulating property

bet ween 15 adj acent conductige parts 22 for

connection. Further, a coating |ayer having a proper
t hi ckness cannot be fornmed on the conductive
particles P, so that the conductivity of the.
conductive particles at the surfaces thereof is

oHBEEr FBFAPED tHRET ™M R HIRP Bni $0FEYSiTcaliity S
ORRBRA iy sPun e BB bt S L 2y esane
of Hhherats Sphe gVl by BB Lot

i aneiibroroir (0 U EFEE Phe B 2B BpTE, BRORESLS, of che
adlizh 3R 4 vpl gg;z,ﬁegegs&yié VR e G0l T efls Ol ey,

variation i"ameter 1s a val ue determ ned

. i X j : X 0,
.1ﬂ\nl\gré‘$e %ggoihg@ %%swoggrg i ERESSE Ao (@R 4 VO

ereln st an evl at’i on val ue of the

pRatLEeLe di-aprieliad fa the L aafdd CianthLfi ¥ar adH o Sdngth,
particle diameter of the conductive particles

aPgxreeds $8%rgahiics fMAilfifdCWhictb 49 srely poRieve ddBloidal

necessary insulating property between adjacent
s CONELGE hweopant $id2 da0ro rc nekiri O Ma Buppasiga ited imethe
wei ght average particle diameter of the conductive
apaitiochesype Ddigutiliosd ltikainea madhser ofs anegddd 0 Dw Dn

- (hereinafter referred to as ""ration Dw Dn" 10 nerely)

of t o v ght cavaer ahemphatiocheidi ampberdt ont hbe amgbet of
average particle dianeter is at nost 5 are preferably

suskdaas inhegeoddudtiie parsddt! eforevgirt h thigogise timara too
the value of the ratio DwW Dn is at nost 3 being nore

- large amount is not preferred because the orientation of

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

Supposing that the nﬁmber average particlé diameter
of the conductive particles is Dn, and the shortest width
of each of the conductive parts 22 for connectién is W,
ﬁhOSe that a value of a ratio W/Dn (hereinafter referred to -
as “ration W/Dn” merely) of the shortest width of the
éénductive part for connection to the number average
particle diameter of the conductive particles falls within
a range of 3 to 8, preferably from 4 to 7 are used 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 films 20.

In the present invention, the average particle
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preferred. By using such conductive particles, the 15
necessary insulating property between adjacent
conductive parts 22 for conrdction can be nore surely
achi eved. The nunber average particle dianmeter of the
conductive particles Pis preferably 3 to 30 gm nore
preferably 6 to 15 m 20 If this nunber average

s_ sl

i%rtlcle Q¢ 0 Lokisy laser
NG t© (P%ﬁj%ﬁ e?cﬁ?ﬁ onduc?lve par?u eiz Yof ~@%¢
h t t It | :
‘ﬁgya #ghcégﬁﬁ%%€gggﬁﬁ%®g hgvheZessar;SiﬁsE?ating
property . pgt ‘G‘S‘é‘cﬂe glfa‘& %%??)U%/'D\ﬁe iR 13% o ¥haAP 3

connecti on. i'S urt icult to retain the

3%?Q§§§f¥&hf%”EBK§dﬂédy ﬂ@ﬁ&b&@etﬁgsHé&éQQary insulating
ani sotropically conductive connector is used

preRfatedine Undsl £51H h B 2ok @IPEL RS UbLr €8VE S ORGENT .

If this nunber average particle dianmeter exceeds 30
WArtdin ot her thandatilo Wy DRe&sHd £ 8 toh dasd PiHde hand,
value of the ratio WDn within the above- descri bed

Hhange e rs unhes S iyt esdt W el his dn eache tfeéliet®e conductive
conductive parts 22 for connection to be formed is
rerelicleNd paring urer domddation path nposesasas thecause the
formof the conductive particles P. However, they are
perdfierlabldi anatdthe f drlm oforedsphieve mr151<al¢s oP asness
of secondary particles obtained by agglonerating

stiedse par thhatesi i il g bt f fligcuMesteo pawxely eSomancoeductive
easily dlspersed in the polyneric substance-form ng

DRdtter 120 £ qam et thaeiparhigh eomplugiivity. In

preferably used those obtained by coating the
aﬁ?r-"ftdéés' LRSS & pﬁa‘ﬁqtclaé‘éou?%e‘?%ﬁh‘é?t%?n 1Sl YerReFRbCcles

to as netic cor rticles”
P remain f% the 1ns§i§¥3ng part) it is difficult to

surely achieve the necessary insulating property between
adjacent conductive parts 22 for connection. Further, a

coating layer having a proper thickness cannot be formed on

the conductive particles P, so that the conductivity of the .

conductive particles at the surfaces thereof is
deteriorated when the resulting anisotropically conductive
connector is used repeatedly undér a high-temperature
environmeﬁt. As a result, it is difficult to retain the
necessary.conductivity.

Further, as the conductive particles P, are used
those that a coefficient of variation of particle diameter
thereof is at most 50%, preferably at most 35%.

In the present invention, the coefficient of

variation of particle diameter is a value determined in
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15 -exhi biting magnetismw th a hi gh-conductive netal .

The term "hi gh-conductive netal" as used herein neans
a metal having an electric céhductivity of at |east 5
x 106 92-1m1l at 0cC. As a material for formng the
magnetic core particles, 20 may be used iron, nickel,
cobalt, a material obtained by coating such a neta

wi th copper or a resin, or the | Th h
2§ SOHAADFonagn bFs SrPSR SO | GALPRY. T LB md ey B ©

pr ef er abl d. .Th t t
R R e W

pref.e gb' NeBLoL#a3Lilnd W/ TR A% SRCH I, 06 €fiancter

t here Be fentione ron, nlckel t and

3\h 91%8 o‘iﬁ%rc%(i(le ng hRes %eﬁééﬁ% g P rlecf &rd ecﬂllf Acult

I'S saturation nmagnetization is at | east

G@el&hgcgﬁ%@\émﬂh\ée nRdsi<Gl S 1%&?!%@@1@?%%dﬁ’em%tween

ing material layers for formng t

a%B%%%h% c%%ﬁ%%&&@%‘?@&kﬁ QeNGWHt idshidd o0 by a
process, which be descri bed subsequently,

wher ebypphier e@netuct i vige PaLghel esePaganpbetiviel yiameter
noved to portions to becone conductive parts for

oG0RRRC diod@ulch itviae paespenidsy e araivdi ndhosmtigratala eykws of a
to formchains of the conductive particles P. 10 As '
riah@ oh Dgh DR Ndthieeicivea frietralr edeatiany thesmrrtion Roflen”
particles, may be used gold, silver, rhodium
mplratliylumE tiler oriigintorvienmde ke - ey diRmeteyotel the
preferably used in that it is chemcally stable and

nhapea hivghraglee paritd c leowdipata b8 yis 155 IBPBF fer2 k9

obtai n conductive parts 22 for, connectjaon X
preferably used as the conductlve particles P, with those

that the value of the ratio Dw/Dn is at most 3 being more
preferred. By using such conductive particles, the
necessary insulatihg property between adjacent conductive
parts 22 for connection can be more surely achieved.

The number average particle.diameter of the
conductive particles P is preferably 3 to 30 Hm, more
preferably 6 to 15 MHm.

If this number average particle diameter is smaller
than 3 Mm, it is difficult to surely form conductive parts
22 for connection having high_conductivity. It is also
difficult to sureiy achieve the necessary insulating
property between adjacent conductive parts 22 for
conpection.' It is further difficult to.rerain the
necessary conductivity when the resulting anisotropically.

conductive connector is used repeatedly under a high-



10

15

20

25

havi ng hi gh conductivity, those-that a proportion

[ (mass of high-conductive nmetal /mass of core

particles) x 100] of the high-conductive nmetal to the

core particles is at least 15 % by mass, preferably 25

to 35 % by nmass are preferably 20 used as the

conductive particles P. The content of water in the

conductive particles Pis preferably at nost 5% nore
tgneéeatibry anvipenm8ey -st1f| thipreupbefrepdprpgst PAvSLCLe

2% particularly preferably at nmost 1% By using the

dimneiuet | eecpadsi 3D eBmPonathsf githgrs heind2s idoddi timpessible

bubbling in the nnldinganaterLal | ayer .can be

torégahgrdtbe VAkRBi PEdThEoRatAe BdPInyitthddy fhiqt abrove-
AORREHPAR | FARAC BRCRoSEF, BB8* Ca5te qaitl § f Stk OF the
cGROEL i oBEhS! B FeE FokeBReSarDupeel TorBER T IR L.
oIkt b PR & 1RO AR B i or "G st Pho L1y folg, of
EETEATLE LY AL LR PRI AL O LBl SOROREbE Gy

iR +fbagghbl Sﬁtgogghé_ﬁgt BBNL+a$ negdednalsd the RLseitry
the ¢ h

i nventi on, ssification 10 treatnent of the -

pi%%iéfé§SQB§QiQQdCBQdH%bQQmQEé%Eﬁﬁﬁt%%se PJa@t i@Ni® that
a classifier such as an"air classifier or sonic

'tﬂé§§5ﬁ££€£clgﬂe§hﬁiEeC@BQHuboﬁisb@&sb@Ei&l&&%1ﬁdlyﬁdﬂic

treatment are suitably preset according to the

- shpd eaded- pupheng lhaguvenage particle dianeter of the

magnetic core particles, the kind of the classifier,
and thke dhkeonductive particles P, are preferably used

those obtained by coating the surfaces of core particles

(hereinafter also referred to as “magnetic core particles”)
exhibiting magnetism with a high—-conductive metal.

The term “high-conductive metal” as used herein means
é metal having an electric coﬁductivity of at least 5 x 10°
Q'm™ at 0C.”

As a material for formihg the magnetic core particles,
may be uéed iroh, nickel, cobalt, a material obtained by
coating'such a metal 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 éaturation magnetization
thereof is more preferably at least 0.3 Wb/m®, particularly
prefefably at least 0.5 Wb/m?’. As specific examples

thereof, may be mentioned iron, nickel, cobalt and alloys

 thereof. Among these, nickel is preferred.
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Surfaces of the magnetic core particles are then
treated with-an. acid and further washed with, for
exanple, purified water, thggeby renoving inpurities
such as dirt, 20 foreign matter and oxidized filns
present on the surfaces of the magnetic core

particles. Thereafter, the surfaces of the magnetic
core particles are coated wi th a high- conductive

met al WhenekBby epturaragncagoetive tpant itel @4 least 0.1
exhi biting nq%?etlsn1 25 As_the acid used for treating
WhhB" suftace’n C?h%e.Bﬁﬁﬁé?iﬁscgréaBaP?l%Péélynﬁ9vﬁg in

~nmentioned h drochlgrlc acid_or the like. 45 As
thet Reddine BaLeFhglt heYELrr £0&s ToF™iRg ﬁ'ﬁ]&n az?t&&re

| h the .h b
Bikbt PhPIct: Va%PﬁaU'cgﬁg BedfiEnt S, @t.ngraﬁyefﬁi e
th (S t
L br beds PR o e RgUBhe bonulier 0y R ned ucgﬁl"e
he. t ol | | |
phetsELER, FobdRonR EhERyy F‘é’gc?f’[é%ci’r%??téﬁg‘sa?ug%%‘%“lf

ggdﬁgglvgeggrkge@BgEEEnﬂBgt1§?SthQh%r%@Eg%%kl@% molding

Irst ad | at1 ng ution.to prepare a
mStUEEN @QQe?EeEBr@b§§3cﬁglﬁkabfn%h%rc@h%ﬁb%%%@e%%rtlcles
plating on"the magnetic core particles is conducted
pwhile stirring the slurry. The particles in the
slurry are then separated fromthe plating solution.
Ther eaét ehe hbghpaschdctesveepatatedoatengsibieeahetheitdc
“a washing treatnent with, for exanple, 15 purified
covmatepartheleby mbhyabai ngedogduaét, i ve 1pett,i ehesiiwnt, hplatinum,
the surfaces of the magnetic core particles coated
cirdiitiheorhiph- tokductAmengretiaése, gold is preferably used

in that it is chemically stable and has a high electric

conductivity.

In order to obtain conductive parts 22 for connection

'having high conductivity, those that 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 % by mass, preferably 25 to 35 % by mass are preferably

used as the conductive particles P.

The content of water in the conductive particles P is
preferably at most 5%, more preferably.at most 3%; still
more preferably at most 2%, particularly preferably at most
1%. By using the conductive particles P satisfying such |
conditions, bubbling in the molding material layer can be
prevented or inhibited upon the curing treatment of the

molding material layer in a production process, which will
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Al ternatively, prinmer plating may be conducted on the
surfaces. of the nagnetic core particles to forma
primer 20 plating |ayer, and4a plating | ayer fornmed of
the high- conductive netal nmay be then forned on the .
surface of the prinmer plating layer. No particul ar
limtation is inposed on the process for formng the
grlnﬁr d the plating |ayer forned

atln er
h8F &6h: g?ﬁ T4 Yoreferabl e to 25 formthe
prlnegug%atlngug%ge %p the]§g§Q§c q) N8 etlc

core Parti cres by the ol ess prating T Re AT
d t
SR Pt égﬁf?%g@é“ o]TrEEt e, T RS L2
by t hﬁar@ié%éc‘é%mfl@s%t 'fQ‘&'meN) e 'aCLHea}_fchrAa{BJeaElcon

is inmposed on the plating solution used in

m&EL1 P! €8S aRLalAG @ WP AGRNEBMA ]édcmr?tﬁer}g’s@% the
various kinds of commrercially avail able plating

as@| UbL0BSmABY cha 1usedvaline N Histd M8 PArdf & Eferromagnetic
obtai ned in such a manner are subjected to a
seb@sshEkcatboproiadiedent Ther phlte ipleposee elubpeetiedi RG a
‘particles having the above-described particle 10
chaasef ecaandnpareatihvendi anetreredtidstri bution. As a
classifier used for conducting the classification
t r eat ienthef prheevandonventd gpar tihel - eslas siEfji caig. ars ed
those exenplified as the classifier used in the
teeakmehtcafi thet pea“ttrx@ritesofcatrhé)amgneluaiasbm means of,
particles. 15 However, at |least the air classifier is.

foF etx2mpl G, u§e§lassyf§-@t¥ e s R edriddtdsselfier or

particles to the classification treatnment by the air
s kSsFtpefiféBRductive particles having the

above-descr| bed ggrtlcle di aneter and
Specific cohditions for the classification treatment

are suitably preset according to the intended number
average particle diameter Qf the magnetic core particles,
the kind of.the classifier, and_the like.

Surfaceé of the magnetic core particles are then
treated with -an acid and further washed with, for examplé,
purified water, thereby removing impurities such as dirt,
foreign matter and oxidized films present on the surfaces
of the magnetic core particles. Thereafter, the surfaces
of the magnetic core particles are coated with a high-
conductive metal, thereby obtaining conductive particles
e#hibiting maghetism.

As the acid used for treating the.surfaces of the
magnetic core particles, may be mentioned hydrochloric acid

or the like.
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particle diameter distribution can be surely obtained.:-
20 The conductive particles P may be treated with a
coupl i ng agent such as a sil ape coupling agent as
needed. By treating the surfaces of the conductive
particles P wth the coupling agent,. the adhesion
property of the conductive particles Pto the elastic

ol yneric substance is enhance 25 As a result, the
Pesu4%?n@ %ﬁF§83 %BFC&PPﬁlEQh&u SVE HA9eTs O Do ise BGRR e tic

h d abi | d t
cTHE BB PhGoaleit d08d e e%h‘?%cf‘r:ﬁ et 84y Ev used
ff h t Ly t
HULEEHLE bRt Bbudfielne B S st B G

HéW%@@PunEhEhﬁgtﬁogo§glB%trﬁg%lQ%%pQ%h h%% %e%%o%rea

oated’” W th the coupli ent SUrface ared of

the 5Ac;99ge§;wog%§oeaeah | eg) %nh%%ﬁ%%s@%leg%et by

on the "~ surfaces of the conductive particles anoun

th® @lebeasless¥p1AREBGPLE! a&%@hxécénieeltlgtﬂotﬂgl lwllm%%
preferably 10 to 100% particularly preferably 20t

ddOfhbdhie priwaddoae 0f tHee CHALUEEL ¥E 9@5§é@£@§ fo - the
10. contained in the conductive parts 22 fo

aciinecéd Biend &ha wssn@hgomabamaéhtZarbsf@&@&eéaabm 0 a
to 60% nore preferably 15 to 50%in terns of vol une

- pXaticig osolbtidhi soppoppatreon silsirrgyeantdhanet®¥%pleks

may be inpossible in sonme cases to obtain conductive
plparirsg 22r fdispbanenendnpdatiing ent lthel owghbtiin core

el ectric resistance value. If this proportion exceeds
Pag0% okes hes otbeduhtad, whhder esaktriing ¢tbrdedtirvy . palfhes

22 for connection are liable to be brittle, so that
P Esties ti» fequftedryf arRetbendaerpvetegafrom22hpoplating

~connection may not be achieved in sone cases.
solution. Thereafter, the particles separated are

subjected to a washing treatment with, for example,

purified water, thereby obtaining conductive particles with
the surfaces of the magnetic core particles coated with the
high-conductive metal. |

Alternatively, primer plating may be conducted on the
suffades_of the magnetic core particles to form a primer
plating layer, and a plating layer formed of the high-
conductive metal may be then formed on the surface of the

primer plating layer. No particular limitation is imposed

- on the process for forming the primer plating layer and the

plating layer formed thereon. However, it is preferable to
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
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20 The proportion of the conductive particles P
contained in the parts 25 to be supported varies

+according to the. content ofset he conductive particles

in the nolding material for formng the elastic

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

T Mo ST GratHr i dlS iIRFAPRE R HREERAIRY TV L halEF el es
firAe Rt SHRIH Qe parts 22 Tor connect on | ocat od
Connedts BTG oLt @ LAt ot rBBTEtd R ot R i
ssrlfartmeThart o R kses BhatBR o2 bl f Hene
pﬁ%&ﬁ%%,sémﬁ QA?Ybﬁgrf¥HH§]6¥(%$mﬁgigggl%¥r ailable

ani sotropi cal I'y conductive connector - des ed above

.mipl% RIAduGeths fn%ry gxanpl & in the follow ng manner.

"A frane plate 10 corfposed of a magnetic netal, in

whi chaRi $QhRRIGRId pLandiudd o dd ifedriangiéW Hoh&sner
11 10 have been forned correspondingly to a pattern

a@le eh@Glcadel regizonslad i MLt &b eetsHERSnt OFPE the purpose
i nspected have been forned, of integrated circuits in

of paberndimat paxtdrlehy actvimf imspasiverdésciibed particle

produced. As a nethod for formng the anisotropically
ddanettetd wad idamtaralangl gndtod e sd ddt 1 ibiSidhme franme

plate 10, may be used, for exanple, an etching nethod

or thaésl ekelassddriducisesl fast ewuhposing orhev th
conductive. ‘'particles exhibiting. magneti sm di spersed
cila sgddilciadd opy geedtimpuitd &f | i reondibblekve spapiehcles,  may
prepared. As illustrated in 20 Fig. 5, a nold 60 for
bﬁoPé@ﬁgt&9%ﬁi%?%ﬂﬂ%ﬁﬁ%%ﬁﬂ%ﬁﬂ?%ﬁ Classifier used in the

classification treatment of the magnetic core particles.
However, at least the air classifier is preferably used.
By subjecting the conductive particleé to the |
classification treatment by the air ciassifier, conductive
particles having the above—describéd particle diameter and
particle diameter distribution can be surely obtained.

The conductive particles P may be treated with a

coupling agent such as a silane coupling agent as needed.

'By treating the surfaces of the conductive particles P with

the coupling agent, the adhesion property of the conductive

particles P to the elastic polymeric substance is enhanced.
As a result, the resulting anisotropically conductive films
20 become high in durability upon repeated use.

The amount of the coupling agent used is suitably
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~conductive filnms is provided,. and the conductive
paste conposition as a nolding material for elastic
ani sotropi cal |y conductive fijys is applied to the
respective nol di ng surfaces éf a top force 61 and a
bottom 25 force 65 in the nold 60 in accordance with a
necessary pattern, namely, an arrangenment pattern of
elastic anisotropically conductive filns to be
sfedrevebd tvhiertelby Ui9ni formenga ibédtimgg neher cahdhayevysty of
20A. Here, the nold 60 will be described specifically.
the samlubteire paot cokhss rRict dpwdver t et tiep drerfeeradlly such
and the bottom force 65 nakin? a pair théerewith are :
agy rawyed s & e bin@ phvsed(ProreEhion hef . an na¥eR coated
top force 61, ferromagnetic substance |ayers .63 are
§ PRl e te atpat terfrant PRl L tBhan

arrangenent pattern of the conductive parts 22 for
<@ HV6h G e RAF o9 Phasthe SARRbIRDALERT o1 othe

ctive filnms 20 to be nolded on the |ower surface

S

d |
SO TR a5 QE Mg TSP SRR TRLRETS ¢ SUPRIRNR otF 3 br seast

4 f d at tr i 1 th '
sy Hotte, e raltiel whto PPAd ey Subl Eind i misiemaplyto to

.enl e inFi h i face. i
e S A bR, (D ms trfeen,le

d N l.esSsHb ' ' t
o0 oS EBEALE,SHDSEaDR Laes s vcesacd ports
c{o%ré:%"in@h GO rERPUUH AL £, d Noa PES] BET LG R A e 2Aidd in th

el astic anisotropically conductive filns 20 to be

Rlcdadnaln gde: bat tmgres 85 9 6 he odder hewsl, pdrerably

ferromagnetic substance |ayers 67 are forned in

18CEQr GaARCan Wdrhs td® wollndat £ &5, t E amiangedpdirtion
“pattern of the , _
is lower than. 10%, it may be impossible in some cases to
bbtain conductive parts 22 for connection sufficiéntly low
in electric resistance valQe. If this proportion exceeds
60% on the other hand, the resulting conductive parts 22

for connection are liable to be brittle, so that elasticity

required of the conductive parts 22 for connection may not

~ be achieved in some cases.

The proportion of the conductive particles P
contained inlthe parts 25 to be supportéd~varies according
to the content of the conductive particles in the molding
material for forming the eiastic anisotropically conductive
films 20. However, it is preferably equivdlent to or méré
than the broportion of the conductive particies contained
in the molding material in that the cohducti?é particles P

are surely prevented from being contained in excess in the
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conductive parts 22 for connection in the elastic
ani sotropically conductive films 20 to be nol ded on

- the upper surface of a baseypl ate 66, and o

non- magneti c 25 substance |ayers 68 are fornmed at

ot her portions than the ferromagnetic substance
layers 67. The nolding surface. is forned by these
ferromagneti c ‘substance | ayers 67 and non 50 magnetic

capdychivre PayeEps288foRecensegtiant 406848 &osto S jde

the nol ding surface of the bottomforce 65 | .
ARy eEPBNEPRYUES LV RePRrSFedledOparransstinn 4@ dbgsiglastic
AR TROPEORLEt Lve ASHUREAYEe TOIMaRd - 0oL Fnot HELEBEPFB7EEbLY
2F dFPBmaet 1B SEBGEaREevORHRE: Fr o< baghplids (P thaT b 25 to
L SERARRDEY, fo9Uh3L AUER LAEhACE TERLRInANE! Lecumlale

ot ef oF 851§ R P AL Ef ooehayrREvRREnBEBIEY Begciipea

aPb 8L §hAP! Ye S 8&Dcé&,5%238§§mﬁ%€€fﬁﬁf tﬂ%dﬁ%liﬁio%l%%d manner.

to a chem cal degreasing treat nt or mechani cal’ -

po'iSﬁiPﬁa&ée§1§€8t10Aéoﬁﬁ8§éérbﬁ|afﬁégBQQEEnHeEQQg in
ferromagneti ¢ substance 15 layers 63, 67 in both top

wit DEgCaBils 80EoPOEL DY 066QuEBi vBRY i 1HCa¥$8AgANg holes 11

ferromagnetic netal such as iron, iron-nickel alloy,
havorbeobalkdrabédoyorpesehddhgtobabt a fhétern of electrode

ferromagneti c substance | ayers 63, 67 preferably have
regiondj ckmessioh aleteastieiOtm b¥hénspkicsetihhakieedsdrs

at 20 least 10 Jim a magnetic field having a

- fouhdd ciehtinbeégnateg cidrstitbuinoa wafiebethppl iedano object

_the nmolding material layers 20A As a result, the _
ok olriRReFvEopat ¢i ELBstcARCBBCHEt hekedr method for forming

the énisotropically conductive film—arranging holes 11 in

the frame plate 10, may be used, for example, an etching

method or the like.
A conductive paste composition with conductive.

particles exhibiting magnetism dispersed in addition type

liquid silicone rubber is then.prepared. As illustrated in

.Fig. 5, a mold 60 for:moldihg.elastic ahisotropically

conductive films is provided,. and_thé conductive paste
composition as a molding material for elastic
anisotropically conductive films is applied to the -
respective molding surfaces of a top force‘Gl.and a bottom
force 65 in the mold 60 in accordance with é necessary
pattern, namely, an arrangement pattern of elastic

anisotropically conductive films to be formed, thereby
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at a high density at portions to becone conductive
parts 22 for connection in the nolding materi al

| ayers 20A, and so 25 conducbve parts 22 for
connection having good conductivity .can be provided.
As a material for form ng the non-nagnetic substance
51 layers 64, 68 in both top force 61 and bottom .
force 65 my be. used a non-magnetic nmetal such as
feappag, mﬁlﬁwﬁﬂﬂﬂﬁﬁ?r%ﬁhm#%ﬁﬁﬁﬁ ng heat resistance,
or the Iike. However, gyerlc subst ance cured by

r adi aflP&R - nﬁyepfn@flérétﬂ ylleel st Gt fical y'

non- magnet i ¢ .substance | ayer 68 can . be_ e ly.. -
ThapnBa iRy 6 feck di?é’sd:fr%’rﬁﬂdolti Hog PP A e 81 ana

mat f h d

RoPBr oS o et et b i 11 1 YR AT 71 1955 dafsnaed so
' t t | d | d

FeEPpe B T BT sl T e ol dimg

s_urfa St?xf g&ﬁ fto%ef%rce f%]rr%?r%c_}}? era ly\&{)e n%_b layers

Mﬁth e ol materi al’ nmay pre used

_6§05§%n fagb@d' £ rs%%%aﬁreg%cumoa g 2Hah aﬁﬂf@m to an

I ng materi al e easi | appl i ed accordi ng

akseaﬂge%%%syaxt@nt & t@%cﬁlcm&a% aamuy @frthe
nol ding material can be applied. As illustrated in

cbhfectiohhnf amd Rlratthel @lissdiemnioangetdiny
al i gnment on the notding surface of the bottom force
cbhdueivli &hlmde 2m0td ne Mileiddlord ajry 9 oAk hawueface of a
"been formed, through a spacer 69a, and on the frane
bakat 812@el6.2t, hanidomdnemeeyrEl, i orsudd tandehd apds g are
material |ayers 20A have been fornmed, is arranged in
fakimgdmant ottheaugio et i gpaddrat $the Tesenagmetnd ibopance
forces are superinposed on each other, whereby

lawkdisn§3masedildlusitapdesd 20 ¢fn t¢relarged scale, in Fig. 6..

The molding surface .is formed by these ferromégnetic
substance layers 63 and non-magnetic substance layers 64.

Recessed parts 64a are formed in the molding surface of the

" top force 61 corresponding to the projected parts 24 in the

elastic anisotropically conductive films 20 to be molded.
In the bottom fofcé 65 on the other hand,

ferromagnetic substance layers 67 are formed in accordance

" with the same pattern as the arrangement pattern of the

conductivé parts 22 for conﬁection in the elastic
anisotropically.conductive'films-20.£o be mblded on the
upper surface of a base plate 66, and non-magnetic
substance layers 68 are formed at other portions than the
ferromagnetic substance layers .67. The molding surface is

formed by these ferromagnetic substance layers 67 and non-
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intended form (formof the elastic anisotropically 25
‘conductive filnms 20 to be forned) are fornmed. between
the top force 61 and the bogpom force 65 as
illustrated in Fig. 8. In each of these nolding
material |ayers 20A., the 52 'conductive particles P
are contained in a state dispersed throughout in the
nmol di ng mat eri al Iayer 20A as illustrated in Fig. 9.
mAGNGES €r iSHEF i Gife Later s fifber K698 s88d PO Sarédas are

arranged between the fraqggplate 10, and the_ bottom
fogmed 15 thed mMHelimsh sriars et &qﬁw‘yfom%r%%y

h I | | d fil
CPAEEREEA e ar t%?”%o%?%@%”ﬁé%}%ﬁ  Fadiastic
t t, f I d.f
2BaF RS e eIl oo ¥ et e Aoy ;$Vr§”fg$e%t o
nunberl‘h% ﬁ{%gg% rl% %%lts:qé/rp(i.%q:%%gté%/ear{d dé? Jtrh the top force

i ndepén one ano can orne

o§FRI, Bbyert B oy 80 ol ol shpmpret

fgkﬂ)@ag%étrict %%bstt%éeor Cgﬁ@hﬂ@ therawer o%ursfu%@le of

ase plate 66 1n 15t bottom force 65, and he
£ELeEhAGRRYNE! $1AT8 QRYY AR udd & Sonth JRUNES 'n@etféﬁsl &uch

havi ng "hi gher intensity at portions between the

ak el FBRBIARLINC nSWe1aR0a dyayeris &is-dfbalthe 1o, § onceciedl and
and their correspondi ng ferromagnetic subst ance -

cbbygts 6Thefbabe pohtem bar,ce66brelfaradbuyr duvd ag tAQ ckness

regions. thereof is fornmed because the top force 61

ofind.fLheo BOt tram faoidc & 165 thaafee i f esrcantegret isurfaces

substance | ayers 63 and 67, respectively. As a

thesabf, and Sl jeoitdichd-aret erheanlcalammmnq Hereatment or

conductive particles P dispersed in the nolding

_mﬁﬁbéPP§P1I&VéW§Ra%Qzﬁﬁ?%ﬁQQRﬁed at . portions to

As a material for form;ng the.ferromagnetlcfsubstance
layers 63, 67 in both tép fofce 61 and bottom fqrce 65, may
be used a ferromagnetic metal such as iron, iron-nickel
alioy, iroﬁ—cobalt alloy, nickel or cobalt. The

ferromagnetic substance layers 63, 67 preferably have a

thickness of at least 10 Wm. When this thickness is at

léast 10'um, a magnetlc field hav1ng a sufficient intensity
distribution can be applied to the molding material layers
20A.  As a result, the conductive particles can be gathered
at a high density at portions to become conductive parts 22
for connection in the molding material layers 20A, and so
conductive parts 22 for connection having good conductivity
can be provided.

As a material for forming the non- magnetlc substance



- 10

15

20

25

'P%%Y@?Fﬁﬁ SBBYE2RRE GYFEH

25 becone ‘the conductive parts 22 for connection,
which .are |ocated between the ferromagnetic substance
~layers 63 of the respectivegfop force 61 and their
correspondi ng 53 ferronagnetic substance | ayers 67.
‘of the bottomforce 65, and oriented so as to align
in _the thickness-wi se direction of the nolding
"material layers as illustrated in Fig. 10. .In the
lapeve- B4schBbéd pprébesop tfleckr &ie. a@ldatb@tf@m fogce 65, may
conposed of the nmagnetic netal, so that a magnetic
be¢jesed haVPﬁgmaEPQ%éﬁ mﬁﬁéﬁsﬁpfhaﬁspéﬁfﬂﬁﬂe FeRdemeric
‘the frame plate 10, and  the respective to&_force 61
suhgtaRechBRVERET BREE E5S1PRERCE viOd i ddka-heHBYFVES -
formed, As a result, the gﬂpductlve particles

o atpereéaew%ebe

ter

' 20A ath d

ofre LB EBRE RS e°§ﬁ§‘éségﬁgéﬁa§§‘&%s CRiet (i eY can
dt f t

_b?h%a56?Yoﬁ$F8F§eb errbut nﬁ Iui%nsre a?ﬁ%ﬁ q§6?5%§§§ %hs a

| ow. -t 1 15 t% ﬁﬁ: _
ma ﬁlﬁl Qﬁ erlaV ers %Sgdérng'%% %g to’ a cﬁﬁ%ﬁst

shEfakgent, 5 ?@?ﬁ?gyg&gg aghastiig f@yf§¥'Waﬁd%¥lﬁype liquid

conductrve ach conposed of a functional
§§£5t28r pB1YRRG Red tRpr @Jl‘q{?ﬁd()fre(‘sqrédﬂc“ve parts 22
or connection containing t conductive particles 20

P in phesehashba Eoky BBhite ngURBleaRe difgd stlrdla®es of the
oriented so as to align in the thickness-w se

t&pr eetbensar anar bakgeh iforce HSad thuttia mp lidisig ataadarlal .
by an insulating part 23 conposed of the elastic

m@P| prefecablpsbanceed @ whirelent [pe-inddmduatathed. According
particles P are not present at all or scarcely 25

tpregehta aﬁ@hadpamhe2®0ﬂ@1m@'g@ﬁﬁﬁﬂ@éd¢&ﬂﬂhﬁ1ﬁ%§lly

applled according to a necessary pattern, and a proper
amount of the molding material can be applied.
As 1llustrated in Fig. 7, the frame plate 10 is then

arranged in allgnment on the moldlng surface of the bottom

- force 65, on-which the molding material layers. 20A have_

been formed, thrbugh a spacer-69a, and on the=frame:plate
10,_the top.force.61, on whicﬁ the moidiné materiai laYers
20A have-been'formed, is arranged in alignﬁent through a
apacer_69b. These top and_bdttom forces are superimposed
on each other, whereby molding material layers 20A of the
intended form (form ef the elastic'anisotropically
conduetive films 20 to.be formed) are formed between the
tob force 61 and the bottom force 65 as illﬁstrated in

Fig. 8. 1In each of these molding material layers 20A, the
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continuously and integrally formed at a peri pheral
edge of the functional part 21 and in which the

“conductive 54 particles P akg contained in the

el astic polyneric substance, are formed in.a state

that the.part 25 to be supported has been fixed to

the peri phery about each anisotropically conductive
filmarranging hole 11 of the 5 frane plate 10,
comeiustii ver adud gl e Rarfi sptepiacialedy irendiette/edispersed
connector. In the above-described process, the

thoayediaut din tihe moddsmem mafrfiatl d e & Uppts dd hustrated
the portions to beconme .the conductive parts 22 for
igodHélt ion and t he: portlons to 10 becone the parts 25

to be _supported in the nol naterl y er 20A is
pr ef eP5bl S&?Hbﬁtdeﬁéﬁoc‘ﬁf?'t ?6|§at dO 6i9b( G§F 5

h°” te?sfna%wer tz???\eﬁria‘ﬂi%.” eqrent o el ding ..
t . Ho

e RBGI T CORMELE ) ﬁ?eesé%eerdvrvé%%ﬁt P, g, eLastic

FUCNG SR TN Rlad e JIP AL T SR QYRS 30 Soan

ani ()
coné’uc gd' ea ng, s only necessary to-provid

@ qf%%%rd ' %n@&ﬁ%%géwr@gtlc %Qﬁc‘é&‘ﬂr%ﬂﬁfgll@g conductive

tenperatdre an eating time are suitabl'y 20 sel ected

£l e T AVt S 1Qm 1 iRP I MBId G HIRY &UEr other, so
form ng naterlal formng the nolding materi.al |ayer -

t20A a dhendnideds dhadi gt FaWaIad findRMERRNtf iQfms

"the conductive particles P, and the |ike. According

ihaeipee cRmits A eRicC aldotreandint ibe forrer Wwdrth .c¥rtainty.
descri bed above, the nunber average particle dianeter
of thepedndodt,i f@pasdanglles, lealtromaignlits tadre then

specific range
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 between the ferromagnetic substance layers 63 of

the top force 61 and their corresponding ferromagnetic

substance-layers'67 of the bottom force 65 than-surrounding

regions_therebf is formed because the top force 61 and the

bottom force 65 have the ferromagnetic substance layers 63

and 67, respectively. 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
become the conductive parts 22 for connection, which are
located between the ferromagnetic substance layers 63 of

the respective top force 61 and-their corresponding
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in the relation to the shortest wdth of the
conductive 55 part 22 for connection, and the
coefficient of variation of gparticle dianmeter is at

- nost 500,. so that the 'conductive particles P are

t hose having a particle diameter proper for forming -
the conductive parts 22 for connection. 5 Accordingly,
the conductive particles P are prevented from
fegmaingiong tile sudsdancamdaners pbraf orke tlhobkeBnéorae 63,
insulating parts 23 in the nolding material |ayer 20A '
awﬁe@rl@nﬁﬁﬁh@ﬂ(§$|R9(P%%Qﬁukﬂ|¥hﬁt?ﬁ%¢kﬁ%%§d¥h§e direction

material |ayer 20A.in-,the formation of the elastic

odnithet O3RN Pt GRS 11 nsl 25 ap T esaf Y 10

anD nt the conduct ve articles can be red
T L e B0y e deS A P e sy (et TN o bAEe L8 £
conductlv rts 22 far. ¢ ectlo and noreover the
CRORBEF AP L SRR e T ol %0 1atrd ATGERe T At has1d

5d ¢
resu 0] COI’] ctl y I'S acC |eve

_htabfll%:fgtn Sié’%lw Se % nescittb'o?atc% t%e olnesssoentevgé tl’f? )?ﬁame plate
';l%ongHQFE%% Q%rEh o&. 0@%¥3é‘€hféHJ“¥he§£ tom force 65

sufrici ent Iatlng p operty is surely achieve

tﬁﬁh""% 1 3HACENheGAUIHIGH YR ARG S 22 hORLAARECIHRN.

ition, since the “coating |ayer haV|ng a 'proper

-cbhtﬂ%ﬁlﬁi% @%@t&@rl@d POfexd 530 Y GbRanducd Iw@wwt@he C8Pame

fornmed on the. conductive Tparticles P, it-
pualabbubednt @hleOWRI diilgy &RAMLGHE Villay s 1de &ﬁéldm@tl ve

. particles P at the surfaces thereof even when the

gaihsekHOpetalcky: abrdfelirtmagetaet arubstdrses layers 63 of
repeat edly under a hi gh-tenperature environnent,

thkerteby fiotrc25 6ils aprie et ek riromayrieadly suleyeasee t heyers 67
total sum.of contact resistance anong the conductive
offatthiec bes tPm fox ceoduc binte rayatim fustmihed abeve and below

conductive part 22 for connection, and
the frame plate 10. _ _

In this state, the molding material layers 20A are

subjected to a curing treatment, whereby the elastic

anisotropically conductive films 20 each coﬁpdsed of a
funcfional part 21, in which;a plurality of conductive
parts 22lfor connectibn cqptaining the.coﬁductive particles
? in thé elastic pol&méric shbsfance in-a state oriented so
as to align in the thickﬁess—wisé direcfioﬁ are arranged in
a state mutually'insulated by an insulating part 23
composed of the elastic pblymeric substance,.in:which the
conductive particlés-P are not present at all or scarcely
present, and a part 25 to.be supported, which is
continuously and integrally formed at a peripheral edge of

the functional part 21 and in which the conductive



10

15 .

20

. 25

56 so the-necessary conductivity can be retained over
a long period of tine. Since the part 25 to be
supported is formed at the pgaripheral edge of the

- functional part 21 having the 5 conductive parts 22

for connection in each of the elastic anisotropically

conductive filnms 20, and this part.25.to be supported

is fixed to the periph about -the anisotropically

péc?ﬁ&&éﬁsvé’ A1em %‘% ifoltrel BYias ke PIAMRT it at e
t he ani sotropically conductive. connector is 10

SHHP&%% afé&r SrmBgdad® dasfats H%qu eth%&etlwa@ft He be

D T A A 42 4 R

duct ed ' | |
2f3Spre e ﬁle.ceegwc%éVFe? &t C%%?a‘%@?w& A ¥ tne

ERAECB10YE, do orhed =B P ?%E‘B‘%n%eﬁs byt ”aﬂ'éfde

Eﬁghg vel OWRI%QV el ectrodes to be |nspected have
een forne of |ntegrated circuits in a wafer, which

s anrabige!l 28hvbDSREEL:BRA @&@ce*sge ¢hastl Gensity of the
ani sotropi cally conductive film 20 arrangegl

ef8ehnafi BgnaRii otk eRuCabbY 1 @RANUC tihwe o PoRfs aawlﬂ&ome
holes 11 may be snall in area, the individual elastic

. theaBbaahkepiveabhy t60nAUELIrV echinkidt i3 anl Q:‘i\feyﬂdl'tki%ns to
- fornmed. In addition, since the. elastic
‘banbset thpi palriy QGndUCbeveupbbkEEHO1&H&hb i 1a¥iey initerial

little in the absolute quantity of 25 thernal

lexpanskOA iis-prpfamebdir eat ioteonkitlye télastitc amounts to

ani sotropically conductive film20 even when it is_

Oslibfected Toonhsheahvhysygeresis, the thermal expansion

“of 57

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 moldlng

material layers 20A is conducted by heatlng, it is only
necessary to~prov1de a heater in an electromagnet.
Specific heating temperature and heating time ere suitably

selected in view of the kinds of the polymexric substance-

.forming material forming the molding material layer 20A,

and the 1like, the time required for movement of the
conductive particles P,'and.the like.

" According to the anisotropically conductive connector

described abowve, the number average particle diameter of

the conductive particles P falls within the specific range

in the relation to the shortest width of the conductive
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pPate aboler de_rr¢BeHORN 3BYr bPPcS

the elasti-c anisotropically conductive film20 in the
plane direction is surely restrained by the frane .
plate by using a naterial'hﬁying a’low coefficient of
linear thermal expansion as that for formng the,
frame plate 10. 5 Accordingly, a good electrically
connected state can be stably retained even when the
" WBI test is performed on a Iarge area waf er

p§f&8ﬁ885tp§evar1§%ion of
connector is obtajned b biect . :
DRt 8 dianetatate obestr RiScupPnb EroRh L apndhcyLve

tate that th d |
DFEEHFHE T PTRGBON | BRE "o bBAB LR  Ro CRAPBEE5PEgPer for

d di
£qERE At o %b?y,%ﬁg"%aﬁggn%g%sy Bbnh8%es 5,204 by,
ort ons
NEFARELT HIE TR S obar )0 Lol bpcrensea cron
réﬁg%ﬁcé Slg)gx §ééggah8uggeaﬂo BE@Q%nEOtBeB@E%m%h%he

to b supported in t e nol ding naterial

_1A%yf5§1 Anatt€ 23 PAT the@nschasabedazbevaiandybel owa when

peripheries about the anisofropically conductive:
afhdgaaeiangiagahplesppiiba thetBe hbadenpl abheelQadr dayer
not~ gat hered at the portions to becone the conduct.ive
20Rris 2Ref poreepNeat benthésedabesul tnisberopdedldty ve
particles P are prevented from being contained 'in
cEXEeS6iva Fhemsondychi necpashsy2ambantcoinebei conductive
‘which are |ocated nost outside anong the conductive-

paatisl@? PocazSbeogatbered in ahetmésubrccegmeldaded in

ani sotropically -conductive filnms 20. Accordingly,

péieiens stmobaeede other edodhAgivheresnteRe §prt jgennection,

conductive particles Pin the 58 nolding material
andyreEeQDAr Shet hurbgso8 fcshquepndveyivg particles P

arranged in the thickness—w1se-d1rection can be lessened.:
As a result, gdod.conductivity-is achieved as to all the
conductive.parts 22 for connectiqn formed, and sufficient
insdlating property is surely achieved between adjacent :
conductivéiparts 22 for.connection. In addition, since the
qoating layer haVing.a proper thickness and formed of a.
high—conductive metal can be formed'on thedconductive
particlés P,.it is inhibited td lower the conductivity of
the conductive particles P at the surfaces thereof even
when.the anisotropically conddctive connector is used
repeatedly under a high—temperatufe envifonment, whereby it
is prevented to mafkedly increase the total sum of contact
resiétdnce among the conductive particles P in a conductive

path formed in the conductive part 22 for connection, and



10

15

20

25

achieved wi'th certainty in all the conductive parts 22
for connection in the elastic anisotropically '

conductive filnms 20, and noggover insul ating property

bet ween adj acent 5 conductive parts 22 for connection:

can be achieved with - certainty. Since the positioning .

holes 16 are forned inthe frane plate 10,

positioning to the wafer,- which is the object-.of.
sPnspecRreRSSert FODGUCHEl BbaFan ke Telspbeed oveno2 long

can be easily conducted. Since the air circulating
rapied 25 AiBeformed in the frame plate 10, air

exi sting between the _anisotropical

: nd [ .
connettBFeaite RETL ouite @HR%%%S’Q%?'%’IH‘\‘/&? @t the

o di d th he Aai irculati 10l 15 i h
PI5TPPaRA pPHEE 18 AP HEN TR (e RSStE TR e

EHBIR b palraloed e hAl Do N, BLESSULE £iedUGi gesc

iTi zéd "as e means for pressing
£ ) 1 [ , i
o BPEGIBIBEL I, chnelBiad PR A0, 005 AE pf 85 co b

LS pis caldh y cgondughj Iﬁgﬂﬁg can,be surely
S@?%u%%téal n%o_ ¢ gs_e%oritt aect%%qt t ecé%ur_cﬂﬁ board for
ahiDSBeEbpRa13Y hRURE VieGeSSRIYrr SISOl I6@le 11 in the

connectton can be achieved with certainty.. [Wafer
fHER0Ep1 heB apPakdkusinifictrobli dal By s SuSettd O@hnector is
-view schematically 25 illustrating the construction
h&tdatoerengedoymed end igasfiecid tarafips,) addlst ki tige use

of the anisotropically conductive connector according

. pboithenpngsentd itheemiolaiingb®ndlhisk wef ero i ispetdt prwhich is

apparatus serves to perform electrical inspection of

. apachjettaoffl unalpiecyioh ,i meegies ethsily conducted in an

- electrically conneCting‘operatiqn to the wafer.

Since thé'respective.aﬁisotropically conductive film—
arranging holes 11 in the frame plate 10 are formed

correspondingly to the electrode regions, in which

_electrodes to be inspected have been formed,'of integrated

circuits in a wafer, which is an object of inspection, and

' the elastic anisotropically'conductive film 20 arranged in

each of the anisotropically conductive film—-arranging holes

11 may be small in area, the individual elastic -

_anisotropically conductive films 20 are easy to be formed.

In addition, since the.elastic anisotfopically conductivel
film 20 small in area is little in the absolute quantity'of
thermal exéansion in a plane direction of the elastic
anisotropiéaily conductive film 20 even when it is

éubjected to thermal hystefesis, the thermal expansion of
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circuits formed on a wafer in a state of the wafer

‘The waf er inspection apparatus shown in Fig. 11 has a

5 probe menber 1 for conductisng el ectrical connection

of each of electrodes 7 to be inspected of a wafer 6,
which is an - object of inspection, to a tester. As.

also illustrated on an enlarged scale in Fig.. 12, the
probe nmenber 1 has a  circuit board 30 for inspection,

tive tefe StishtasiFTtaarue (v veendifigee finlmm4p i )ths plane
which a plurality of inspection electrodes 31 havye .
diEes FHOMEF iV o 18G4 v I tigrdre plate by using
correSpondinQ?to a pattern . the el ectr.odes zlto qg

3 FepEdd SR GardW €3HE L T e he hjidtga hitherma

i nspecti on.

: the front surface of the circuit, board
eFRapS ISy 5, et it oﬁﬂ%ﬂﬁiﬁhft e?%ﬁﬂé;ﬁﬁ%n%Q%ﬂly

cond

. > P aniz

By UL Y A WU catg, con e

- S8 1ondycti ves RAFdS Afed Une %wfc%ésocp i é;é}ef&én?eﬁ idh a
qﬁ 20 of t

ani sotropi cally conductive tilns. connect or

areonpased, 4@, ,and brought into contact 20 with the
l%ﬁ?ﬁ%ctlonqgﬁg??rodes 31 of the circuit board 30 for

I NSPeghine +thed @HRE- MR iy t4ie JJtatpivdifidt @onductive
(lower surface in Fig. 11) of the anisotropically.
OMMUGIVE s NS By | supyavi defl. the hegtdiiKenaterial
connector 40, in which a plurality of electrode

1S Woes 42 thay ehigialy afreangesh 250 i atdts ulett nge
sheet 41 in accordance with the pattern corresponding
doddufte: ipad tperrt iafl dshep eleend roghes Fettapireel §imstiec tped toifons
the wafer 6 that is the object of inspection, 60 in
teudle commniey pardts t4fe B dut roafep et rat tiuy eshed ncgideing
opposed to and brought into contact wth the )
medirdiictli ey a5 120 0¥ orf o redtR by iaPR1E Y gstagnetic

ani sotropically- ) ) _ )
field to those portions in the formation of the elastic

anisotropically conductive films 20, the conductive

particles P exiéting in the portions to becomé tHe parts 25
to-bé supported in the mo}ding material layers 20A, i.e.,
portions located above and below the pefipheries about fhé
anisotropically conductive film—arranging.holes_ll in the

frame plate 10 are not gathered at the portions to become

| the conductive parts 22 for connection. As a result, the

conductive particles P are prevented from being contained
in excess in the conductive parts 22 for connection, which

are located most outside among -the conductive parts 22 for

. connebtion in the resulting elastic anisotropically

conductive films 20. Accordingly, there is no need of

reducing the content of the conductive particles P in the
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conductive filnms 20 of the anisotropically conductive

5 connector 2, respectively. On the back surface

(upper surface in the figureygof the circuit board 30

for. inspection in the probe nenber 1 is provided a

pressurizing plate 3 for pressurizing the probe:

menber 1 downward. A wafer nounting table 4, on 10

which the wafer 6 that is the object of inspection js
mapdhngdmatsrppdy Lla¥erise PR t IR diltte IRafherondugtivity is

heater 5 is connected to each of the pressurizing

_aﬁhéﬁgeé whdht RETTRANEY &SuﬁﬂﬂndehQQ¥ ICty e Rl 22 for

L f Ki th t board 30 15 f
CPROREEEPBn i Sb 6 gE%d ca%y%é?o%g%wé% rlé’neﬂcl e £ilms

b Speci fi her.eof
'2¥ncf"ﬂ§3‘“°6%‘§§8r§r? LBl et iR e S, A ey et

cb E%”fgi%ed 2CRRYY LG5l N 383, Wl Del el Al orgRd,
ﬂeno restns, Ass T iBer - reirntorced poly| i de

%§§59 ?nd glass fiber 20 reinforced.
I snal ef i dotriazine resins, and ceramic nmaterials

such gs,glagge Bbéh%@Bth@thﬁe%”QGmdﬁg &%rn%hﬁQnathe
waf er 1 nspection apparatus for perforning the

88k pSagenshr Uﬁb%’sﬂtl%nﬁﬁbeftbakh@a\%%ra casfdd C_Lseﬂihe
of linear thernal expansion of at st 3 x 10-5/K,

- opPeet26rpigkpeabliynl ¥rl@né erku&tl%d@H& for 1nspectlon

particularly preferably 1 x 10-6 to 6 x 10-6/K is
cprieber absylyusedndbpeedfi c exanpl es of such a base

material include 61 Pyrex (registered trademark)

gl assSimecartizeghassciabulranang bedyls| ii§, asiel ifoomed in the

carbide, alumnumnitride and boron nitride. The
fehmetplake tOnnaitroexd6tiingt betpeene tienieerisbtropically

conductive connector and the circuit board for inspection

is discharged through the air circulating holes 15 in the

frame plate 10 at the time the pressure within a chamber is

reduced wheﬁ.that by the pressure reducing system is

- utilized as the means for pressing the probe member in a

wafer inspection apparatus, which will be described

'subsequently,.whereby the anisotropically conductive

connector can be surely brought into close contact with the

circuit board for inspection, so that the necessary

- electrical connection can be achieved with certainty.

[Wafer inspection apparatus]

Fig. 11 is a cross-sectional view schematically"
illustrating the construction of an exemplary wafer
inspection apparatus making use of the anisotropically

conductive connector according to the present invention.
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.5 will be described specifically. This sheet-Iike
connector 40 has a flexible insulating sheet 41, and

in this insulating sheet 41s9a plurality of el ectrode

structures 42 extending in the thickness-w se

“direction of the insul ating sheet 41 and conposed of

a netal are arranged in a state 10 separated. from-each
other in a plane direction of the insulating sheet 41

Thi Sac@dEFandSRETH A ERRATET R TRFYRI peh P eigf 2B t he

Rl R TRl S AT 6 of i aracea
c@%%ﬁlé&%d%%{eﬁé}”eif S AT e e %eo%é"*e%art |
4.3 ex%?;%egz the q% 1o§1ura}cP3>atera(l ower aceFJl#].ktﬂ.e has a’

figuré s al tlng S a pfﬁfe

%% rmcélt’rﬁ)feq‘c %Io%md'%%cp@fr{ 4e4l§ c,eaglté) of each
th b

FSUrface of e 1 nstl ating s Hheet 4 to each

o Qe tirotids! 7 2% B Ui D LHENU NG L AU | rhﬁﬂﬁi 1s an

thi'ckness-w se direction™ of the insulating sheet

Nﬁ R irc Li'n%?aédﬂl‘c;nat itQn d scddmased agnatike Ilrnws%tﬂar&g;d on
eet 41 so far as it has insulating property and is

' abl exiBlrgedFeicagxapl i@ nesi nshggtofOmM@thaf B has a

pol yam de 25 resin, liquid crystal polyner, polyester,

clilrcaiar ®sanrdo0 tfhe linsgedrion shaettbtBidied dyrface:
i npregnating a cloth woven by fibers wi.th any of the
(Abeee- dasdricled nr #Signs liny die Wi clusedhluNe Jpianyt icful ar
limtation is also inposed on the thickness of the

“inspelcationg edleedtrodibss 3 If dvavas besrc  amned rigulatdamgiance

sheet 41 is flexible. However, it is .preferably 5 10

- wigh5e pptivera gostrespiending tte 25 pattern of the electrodes

7 to be inspected of the wafer 6 that is the object of
inspection. On the front surface of the circﬁit-board-BOl
for'ihspection is provided the anisotropically conductive
coﬁneCter 2 of the construction illustrated.in Figs. 1 to 4
in such a mannerlthaffthe conductive parts 22 for

conhection in the eélastic anisotropically conductive films

20 of the connector are opposed to and brought into contact

with-the inspection electrodes 31 ef the circuit board 30
for'inspectidnL respectively. On the ffdntzsﬁrface (lower
surface in Fig. 11) of the anisotropically conductive
connector 2 is provided a sheet-like connector 40; in which
a plurality of electrode structures 42 have been arranged
in an insulating sheef 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,



- As a netal -for formng the electrode structures 42,
may be used nickel, copper, gold, silver, palladium -
iron or the like. The el ectrggde structures 42 may be
any of those fornmed of a single nmetal, those forned
of an alloy of 10 at least two netals and those
obtai ned by lamnating at |east two netals as a
whol e. On the surfaces of the front-surface el ectrode
imaisuchy 3 arrsic kAl fidre @lectyode phreciures fheare
el ectrode structure 42, a filmof a netal, chemecally-
-oppasies drd aIlsi r?attﬂq@%ﬂght%ocﬁmtmtuwth stiee eengerive
silver_or_palladium _-is preferably formed in that X
PEEtFatd‘orf Gt qq{t:}‘eétte]c‘trt odt t*b%r?%""?%l‘br%‘ivje%‘t%’aOPh‘ﬁﬁlllY
eIectere par contact resi sfance are :
OBHTaTe i Jo b GHG hEe Tt Bh Catatsve
el ectrode ., 2. O art 43 in the electrode structure 42
|§nﬁreF5?§%ly ST %0 nore preferably 15 to 30 m

in th%% %%%b% éﬁ‘%ﬁﬂfﬁéka(ﬁﬁg&%ﬁ'é¥k§‘%tfﬁféh&;%uﬁgﬁe) of

7 to be inspected o 6 'tan be achiev

‘iit' a@itr%rul%f égn c{ r3CU‘t OISL!'{I{ &?t{ﬁ)?@tﬁ@%f?lﬁg’ Ijnec‘rnber 1

preset accor. gto t size 25 and

| I t0 Japest f r gpg] f
lgxg%ﬁg%?oat (?Q%Oé gm ez;lrﬁ?eér)laabéé;%m%&teop%)s gm ifng Fhe

pbBEE RS @i RARKSUr f AC 6 aHe8C HoREe iPRf teab14 I4n' &%

the el ectrode structure 42 may be greater than th e

wliiafet@le waffdrhe sherd i raid torppddt 45F amt; ied is
than the arrangenent pitch of the electro -

mpuntieldyr és 42 carididds beiroaf etfl'ﬂi’ﬂglrcgjeeaﬁenﬂﬁemh @S heater 5
possi bl e, whereby stable 5 electrical connection tao
isheooaedietd o pardh 2 ftdre morawotiximg pldiee €3 asid cthe
ani sotropically conductive film -

wafer mounting table 4.

As a base maferial for making up the circuit board 30
'.for.inspection, may be used any Qf conventionally known'
Varidus;base_materials. Specific examples thereof'include
'composite resin mate;ials such as glass fiber—reinforced
 epoxy resins; glasé fibef—;einforced phenol'resiné, glass
'fiber—reinfqrced polyimide resins and glass fiberf.
'reinforced_bismaieimidotriazine resins, end ceramic
-.materials such as glass, silicon dioxide and alumina.

.When a wafer insbectidn apparatus for performing the
WLBI test is constructed, a mateiial having a coefficient
‘'of linear thermal expansion of at most 3 x 107°/K, more
preferably 1 x 1077 to 1 x 1077/K, particularly preferably 1
x 107° to 6 x 10°%/K is preferably used.

Specific examples of such a base material include



20 of the anisotropically conductive connector 2 can
al so be achieved wth certainty. The thickness of the
back- surface,. electrode pagh 44 is preferably 20 to
50. m nore 10 preferably 35.to 50 min that the
strength is sufficiently high, and excellent

“repetitive durability is achieved. The diameter of ‘the

short circuit part 45 in the electrode structure 42

| Pysepr érepabiprsd ttéasi@mﬂrlﬂmgelaﬁﬁef%%aarbw PR$P, 5plppina,

in that sufficiently high strength 15 is_ achieved.

bepglihdet SFlleéoﬁloﬁ:ﬁé@t 4G ICERTHED - olefidsy, agqboron

exampl e, in the following manner. Mre specifically, a

'_UnFﬁﬁ?ﬂﬁte mat eri al obt ai ned by Ianinating a nmeta

10

15

20

25

2T UFSF SeaRothRbugRTRET :ia[ lté«wro :ed 0 1
whILopT %sa“c“r Be, B gtsﬁeeﬁﬁ%la%%%%heﬂlaeeikoﬁéwtecwr
di .
1hEL 8 FLBISROLAREA AN MR oLP, AR GG
i{agﬁfsél _kaser machiy nbrigyraq]lyt tocéﬂe{]% A Hrddeures 42

is l'am nat'e material i's th jected to

- eQ‘BQﬁ@ihthHr 2RBY tANd kRlealsi- Rg dd AR Lo efYe SRS t1ating

circuit parts 45 integrally connected to the netal

-sﬁ@¥€r4laéﬁdf@6ﬁ§@sbﬂ blre at ieuah-h escddhddit in a state

i nsul ati ng sheet 41, and at the sane tine, projected
sépaphredr faem ehent del%r Aar (=5 A dicigfeadd Jorc asmnegtied
to the respective short 5 circuit parts 45 are forned

iwsulheihgonheetr lacénofcidoadantsulwhtimg ishagett ddrn
Thereafter, the netal |layer of the lamnate naterial
cosrssppedied to ahphohdtetrmhiofy Hhreeatlmwmnirodes 7 to be

__ins.pecte.d of the wafer 6 that is the bbject of inspection.

Each of the electrode structures 42 is formed by

'integrally connecting a projected front—-surface electrode

:part 43 exposed to the front surface (lower surface in.the

flgure) of the insulating sheet 41 and a plate-like back-

surface electrode part 44 exposed to the back surface of

~ the insulatihg sheet 41 to each other by a short circuit
_part 45 extending through in the thickness-wise direction

of the insulating sheet 41.

No particular limitation is imposed on the'ineulating
sheet 41 so far as it has insulating property and is
flexible. For example, a resin sheet formed of a polyamide
resin, liquid crystal polYmer, polyester, fluororesin or

the like, or a sheet obtained by impregnating a cloth woven

by fibers with any of the above-described resins may be
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" 'to renove a part thereof, thereby form ng back-surface

el ectrode. parts 44 to forn1the el ectrode structures
42, 10 whereby the sheet-like2connector 40 is
provided. In such an electrical inspection: apparatus,
a wafer 6, which is an object of inspection, is
mounted on the wafer nounting table 4, and the probe

1.is then pressurized. downward by the
a3Fdee

surizing plate 3, whereby 15 the respective
f t f l.ect r.qd ts 43 t h I d
L PR BeRES <GS BB ak b Bt e
B, B AT phe Tl i PR an
1AB08QYTh SRR LCIRGY Vﬁegél%cltefodﬁégévgg b¢ ¢l §3PEELEeran1y
War er are pressurized é

S BRI 1,0, o7 B

eac con tl ve par élmnnectl on i n t he

el asthg aNhEeLNORSAlY NG 8 Jdtithie 2¢Rictihies 42,
ani sotropi cally conductive ‘connector 2 are:

mé?SB@CUs\é@ Yiilkgled ,aRGpASSYd1zed I vdie igaaneEih@) 2%Fon

ectrodes 31 of the circuit board 30 for |nspect|on

ogndhet Dexkronthsueiseeretectstedetpaess443mal bBeany of
el ectrode structures 42 of the sheet-1ike connector -

 téBsandoemepr esfsad sGnglien nidta 1t, hittloses Fowmedl @difr @6t iaQnoy of

of the elastic anisotropically conductive filns 20,
awhéeeby twndmetiale apat Hdomree obdraimed mytﬂemmﬂﬂMmmg\mt

conductive parts 22 for connection in the
leabtkhesosmaitsd sdiaseat whwlehereof . As a 5 result, _

el ectrical connection between the electrodes 7 to be

i nspeerelinef spRéagater 6 thnd friva tragpéeceor lecéspdedesrt

31 of the circuit board 30 for iInspection is achieved.
4%h%?€a??8F SPﬁéaﬁﬁfgﬂthF§dﬁe§Pé&-ﬁé d"pitéscFilsEgrode

structure 42, a fllm of a metal chemlcally stable and
having high conduct;v1ty, such as gold, silver'or'palladium
is preferably formed in that oxidation of.the_eleCtrode

parts is prevented, and electrode parts'small in contact

"resistance are obtained.

_ The p;ojected height of the frdntfeurface electrode
part 43 in.the eleetrode structure 42 is preferabl& 15 to
50 Mm, more preferably 15 to 30 pm in that stable
electfical connection to the eiectrode 7 to-be inspected of .

the wafer 6. can be achieved. The diameter of the front-

- surface electrode part 43 is preset according to the size

and pitch of the electrodes to be inspected of the wafer 6

and is, for example, 30 to 80 Um, preferably 30 to 50 pm.

The diameter of the back-surface electrode part 44 in
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tenperature through the wafer nounting table 4 and the
10 -pressurizing plate 3 by the heater 5. In this
state, necessary electrical ggnspection is perforned
on each of a plurality of integrated circuits in the
waf er 6. According to such a wafer inspection
apparatus, electrical connection. to the electrodes 7
to be inspected 15 of the wafer 6, which |s t he

| thBj BEECHFOfRs SEEMICHIT G facive R TRV W priheliameter

menber 1 haV|n%€the %ggye%ﬁgesc F@Eﬂ anls troglca;Lé

hol di d fi t he waf b d
*5e8oBfeRCRah h%> pitth SO T ”ﬁfé&tﬁ%%@!" Bt

' d I ddi t t]
PrETRERPLY: v2eR T Re fflél?%i‘c & ”noa*ei"”b%‘: tdble

; d
-LPEPRELEl C?’Hg’%é@??.\ég‘n tc°an {Q%%q‘% Ser Forned ouar” a
cggﬂgctggﬁy9§5QBe“éf% N hen, {0 aRpanAtdshd SR £film

repeate under a |gh tenperature enV|ronnent

| 28e6RUS Rt HR 1 CBRIUEIAAE 1 PIRIRL ifY CHIRRAI 0D Qfari helso

- elastic anisotropically”™ conductive films 20 in the

p@nhSRLEORHCAL kY cenduGiite 6@nheCeRAegheks2ofa¥hegbadk-
conductivity, and insulating property between

s@HFaceNk1 eeRdBak Yo rRans i22 Jriff GYMNISCIAORd $0 pm, more
suffi'ciently retained. Since each of the elastic

pROESBLPOPI 88l Ity GONguCtinvaha® fiHoTs t2@rigtt & sufficiently
ani'sotropically conductive connector 2 is. small in
higs, oandaeeaelaﬂ@ttm@pdhmﬂuneedynahnhgtxﬁlal&ﬂhmﬂved
expansion in a plane direction thereof of the elastic
ani sothepfltanktyecordudhieyehoiritmcigdudt |pagtt &Sevien the
when it is subjected to thermal hysteresis, the
etqetrafieegpansitore 42 is preferably 30 to 80 Hm, more
préferably 30 to 50 um in that sufficiently high strength
is achieved.
The sheet-like connector 40 can be produced, for
example, in the following manner.
More specifically, a laminate material obtained by
laminating a metal layer on an insﬁlating sheet 41 is
provided, ahd a plurality of through-holes extending'

through in the thickness-wise direction of the insulating

sheet 41 are.formed in,the-insulating'sheet 41 of the

laminate material in accordance with a pattern

corresponding to a pattern of electrode structures 42 to be
formed by laser machining, dry etch machining or the like.
This laminate material is then subjected to

photolithography and plating treatment, whereby short
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10 of the 'elastic anisotropically conductive film 20
in the plane direction thereof is surely -restrained
by the frame plate by usinggga material having a | ow
coefficient of |inear thermal expansion as that for
formng the frane plate 10. Accordingly, a good

~electrically connected state 15 can be stably retained

even when the WBI test .is performed on a |large-area
chEFEEt Ppryts135 dndegirgddysconingedied \Hoewhe metal layer
schematically illustrating-the constructiaqn of '
agRofREPedeiamyher Fhkereh—hodssedty dbeagpadafd ndmdhrpt 41
use of the anisotropically 20 caonductive conngﬁﬁor

agdcBidthg E6MENd iPFesBROICRFER: TSPt P ARs &lectrode
' i tus has ¢ -type _chanber. 50 d
L R R T Tl
b op or. E g LA
cgf Sg% ga.rh;rs‘sa‘?,c Liongd s recei ved. An %‘eéf%g%qag?%z giy RS e

vactating air wthinthe cha

evacuato not” iTlTustrate suthas, Tor exa
14ASHYTLPHAR e i8] GQNRGSY S 0 tRe LYRHBIARRIRE tHlatment
-é? A proﬁglnpnber 1 of the sawg'%%hstructioﬁggs tﬁénﬁn
8" eBRoTRMRehakti Rhkheowal @herReRe ¢loral mPRRIAL Uirface
shown in Fig. 11 is arranged on the chamber 50 so as
et 8c@kbatbi gty 4al @se rbley @penienedfrddke selrameire?0.42,
More specifically, an 5 elastic Oring 55 is arranged
wh8rebgseheoghaet-0[ kan coppekto@nd 0s ulsf acevaidedhe
sidewal | in the chanber 50, and the probe nenber
'is arnanged bn alstatréchhatinsipectdonsappapadalsl,y a wafer 6,
conductive connector 2 and sheet-like connector 40.-
whhehedt havebleetr bdusedpectiibe,chiasnbeouni@d DR dme tader
peri phery of the circuit board 30 for inspection

}igggxggﬁgpigpge%iQﬁmal#hg%gé?kérChﬁﬂgeﬁfégl §925?2?fathe

mounting table 4, and the probe member 1 is then

pressurized downward by-the pressurizihg platé 3, whereby
the réspective front—sﬁffabe electrode parts 43 in the-_
électrqde structureé 42 of' the ‘sheet-1like conne@tor 40
thereof are brouéht into contact with theif corresponding
électrodes-7"to be.inspected of the'wafer 6, and moreoyer'
the réspeétive electrodes 7 to be ihsbectea of the wafer 6
are pressﬁriied_by the front—surfaée-eleétrodeé pafts:43._

In this state, each of:the-conductiVé parts 22 for

. connection in the elastic anisotropically conductive films

20 of the anisotropically conductive connector 2 are

.respectively held and pressurized by the inspection

electrodes 31 of the circuit board 30 for inspection and
the front-surface electrode parts 43 of the electrode

structures 42 of the sheet-like connector 40 and compressed
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t her eof has been brought into close contact with the
O-ring- Further, the circuit board 30 for |nspect|on
is held in a state pressuriggd downward by a
pressurizing plate 3 provided on the back surface
(upper surface in the figure) 15 thereof. A heater 5
i's connected to the chanber 50 and the pressurizing
plate 3. In such a wafer inspection a paratus t he

ipy AbGatHickRERAHLSS o A Q@ atiibh PP of t he

chanber 50 i 20 driven,’ eby. t he .pressur thin
S DRSOLREREER 1Sy F rerviiods Vg&elﬂrso& by, Gpppictive

'pBFB§sﬁF|gg§r88@ﬁ%£r& ﬁﬁ? ec wosﬁhef?gggyg% arts 22 for

ere the O- 55.is elastlca r d _
SRS DR S A e RT3 50 o
el ectro e
resg ECt%§§F%r3%5256¥9§egﬁﬁ§gt%&?r corresponc‘ggé!r ?%ﬁl? to
ur. l&cty tS..43 i I r
s R L
3&06%U%Ievelr%&ttsb%%rfdorsocqrmeqtdsq;rédﬁdrhetﬁlaac&tiéved
ani sotropically conductive filnms 20 of the

- TRB2QlFHQRI, Cahley waeRAUGE ijke hGRHE AL Pla brdf-ribed

respectlvely hel d and pressurized by the 5 |nspect|0n

tehpetraedes 3hroughhene melfdr hoart i3 frorbld nspend | dne
and the front-surface el ectrode parts 43 in the
pelessirade ngt platter 8s k4?2 tife theatshed - | iTke thasnedadre ,40
and conpressed in the thickness-w se direction of the

nekastacy aﬂbsmmﬂ@pucwdepannﬁmnnﬁaupéﬁﬂqnméa)OWWQQmeof a

conductive 10 paths are fornmed in the respective
pd@maaatcwv@fpamtegzatfaﬁ cigunridet iign the tiafer 6.

t hi ckness-wi se direction thereof. As a
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

: aéhieved through the probe member 1 having the above=
‘described énisotrdpically conductive connector 2.
Therefore, positioning, and holding and fixing to the wafer

.can be conducted=with_ease even when the pitch of the

electrOdes 7 to be inspected is small. In addition, high

‘connection reliability to.the respective electrodes to be :

inspected is achieved, and moreover the necessary
electrical inspection can beé stably performed over a long
pefiod of time even when the apparatus is used repeatedly

under a high-temperature environment because the conductive

‘parts 22 for connection of the elastic anisotropically

conductive films 20 in the anisotropically conductive
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result, electrical connection between the electrodes 7
to be inspected of the wafer 6 and the inspection -
~electrodes 31 of the circuiggboard 30 for inspection
s achieved. 15 Thereafter, the. wafer. 6. is heated
to -a prescribed tenperature t hrough the chanber 50
and the pressurizing plate 3 by the heater 5. In this
state, necessary electrical inspection is perforned '
conRneatRTOR Aapleuggiad Fonsludtivdgivat ediimankating tpeeperty

~wafer 6. 20, According to such a wafer inspectiaon

bgsparat adiackst somdustriy@ Pags Hos & b SANIGREVREE &S

i nspection apparatus. shown in Fig. 11 are brought
sypiciephlyddetadRed-he whol e inspection apparatus

can be mniaturiz cayse_an Iar Si,z

pressﬁFPEFnﬁaﬁgcﬁ nlg iaﬁ§ﬁc¥€ OgﬁﬁgiﬁyeﬁﬂﬁguCtlve
fﬁ % IStheo ecetc%nn tor21s

- Qﬁe |6H ggnanﬁéo @ﬁ% SPENUGPYE SPEPSHEH

Waf e tg %S %rle%r g%nda %3 %Ibnsoblgxrte gﬁf‘%ﬁ o );3 of thermal

|nc es or greater ’dlaneter Sl nce

e&? &5?80' Lneyl gha?l% '?ﬁ'r%%t]l% a“c%efr%r ¢ d thd ha 4@

inth anlsotroplca y conductive connector

aglsékEoS§b§&ﬁ§gc%%h“%%ﬂv%h%lﬁﬂi§ﬂﬁnﬂ§”ﬁ¥%ﬂDé even wh%? it

conductive connector 2 and the circuit board 30 for

1bn§QS§EbQ@d|%odkﬁ%ﬁﬂége®y%ﬁkQ%%Hsth%h@ &Héﬂﬁalfﬁﬂﬂgh31on

hol es™ 15 of the frame plate 10 in the anisotropically

0E0RHUCHLI ¥ t 1E0RRAGLRNr o idta 11Re dontR dti’ eDIESSUrE® in the
wi thin the chanber 50 is reduced, whereby the.

‘padheoli@piceabhy theRddE ii\se starRI1gC trefs t2 adared@ys el Y rame

brought.into close contact.with 10 the circuit board

pBatéobyi nspegt aomatea italahavtiegnec dssarcpe fiff iecitertcalf

connection can be achieved with certainty. [Qher
lenbg§|ﬁhﬁpgpl expansion as that for forming the frame

- plate 10. Accordlngly, a good electrically connected state

can be stably retained even when the WLBI test is performed

‘on a large—area wafer.

Fig. 13 is a cross-sectional view SChematicaily

illuétrating'the.construction of another exemplary wafer

-inspection apparatus making use of the anisotropically

conductive connector according to the present invention.

~ This wafer inspection apparatus has a box-type
chamber'SO'opened at the top thereof, in which a wafer 6
that is an object of inspection is received. An evacuation

pipe.51 for evacuating air within the chamber 50 is

. provided in a sidewall of this chamber 50, and an evacuator

(not illustrated) such as, for example, a vacuum pump, is

connected to the evacuation pipe 51.
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The present invention is not |imted to the above-
descri bed enbodi nents, and such various changes or 15.
nmodi fi cati ons as descri bed bgfow nmay be added thereto.
(1) In the, anisotropically conductive connector,
conductive parts for non-connection that are not to be
el ectrically-connected to any electrode to be '

i nspected jn a.wafer be formed in the elastic
an|so@rBEPEﬁIW?méerc6nB%CFP9eSPW?ngoﬂﬁtrHQ%iﬂq|§ﬁ1ﬁQ?

“th duct 22 _f
B oPEBBREati Jh e bHRuRALeS CORRBEEIPT RRRAT Bisagqen in

i cal | d whi ch
Fi‘%ké@i- e Rap e oP bR shmalEr o OnE0h Sedtt PdrmiontLy

.c ose gﬁ%ﬁé??éﬁgégg% gﬁéc ﬁgrge§OF|%M }é-k e thglly, an

VI ew I on an en Scal e, ast I.C.

ef‘Qég%rBQ'rEﬁ | !‘aSCQQdHEEEX‘?gE' L Ro3R cAR B&LJQ;‘H 8l lpper

conductl ve connector acco to another

eRGbodi-FERE eff the prasgAy1l Qiﬁe@hleo@hah@)etrh%oel asid Ghe

~ani-sotropi cally conductive f 0 of th

pBBb&OhERBEEAN | ¥ sgegagbavencgneeskarth@tp&m@alIty of

conductive parts 22 for connection that are
afl e6tebpakhyl gonpaahedive Boaheetbedes aha ke derspaated
in a wafer, which is .an object of inspection, and
c@xxheadornmhehbhesknBsSeV\bsendhbeetadonn {cthier edfaimyer 50,
per pendi cul ar to the paper in Fig. 1.4) of the film
aadether pagédhenyt b€ thactional tpaphrdl 30hdoeofinsgectsion
toalign. in 2 rows. in accordance wwth a pattern 10 _
threreefpbadi hgenobgopahteintof clheeekeonttagdes ittdr Bdie O-ring.
i nspected. These conductive parts 22 for connection
Fupthett | Vb?ycéeﬁﬂatnb@éﬁduéﬂl ferpanspelcéd onesilsi biedichgn a

gnetlsn1at hlgh denS|t% in a state oriented so _as
state pressurized ownward by a pressurizing plate 3

provided on the back surface (upper surface in the figure)'

.thereof

A heater 5 is connected to the chamber 50 and the

-pressurlzlng 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

‘reduced to, for example, 1,000 Pa“dr.lower. As a result,

- the probe member 1 is pressurized downward by the

atmospheric bressﬁre, whereby the O-ring 55 is elastiCaily
deformed, and so the probe member 1 is moved downward. As
a result, electrodes 7 to be inspected of the wafer 6 are

respectively pressurized by their corresponding front-

surface electrode parts 43 in electrode structures 42 of



atign in the thickness-w se directi-on and are nutual ly
15 insul ated by an |nsulat|ng part 23, in which the
conductive particles are noggcontained at all or
scarcely contained. Conductive parts 26 for
non- connection that are not to be electrically
connected to any electrode to be inspected in the
waf er,. which is the object of inspection, 20 and
thet sheetnlike cRPeREESS- Wilse dnrERipoRtare. f bhfegonductive
bet ween the conductive parts 22 for .connection | ocated

Pabse 24uferdeorrestdrredty dhe FAASIHE AOHFOHHAP Fdries

22 for . connecti are arran and t frane pl at.e
cqpdughivecEa Gétggeoﬁa %F8F5ﬂ9+9§;&ﬁé€Pf ctive

S S s CEydreaitas &y &

. | h Kk d
siofk 8] RUBFEEER=Fr 8 e Sonaderive Traoporthtes

iégéaé FBSCEhS”tﬂé ?Qoh%S%b%%%%% R Et de %aWQFCQ3 H%P£he

articleées are not containe

e PLALEBLY ge%ew%@s W2 Lhe t%r@o%%@gecmlllkl ] ehndcddr 40 and

projected parts 24 and - 5 projected parts 2

- c&ﬁﬁ}_éggbaglﬁr PHLOLRE L kSE:A6AS o kakeRAGHI @rfs thel elastic
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whi ch the conductive parts.22 for connection and

aiReEbPh8pi 811 hersativere vieogatiad, 2and wheikbgnsonductive
whi ch the conductive parts 26 for non-connection and

pPeERipheei esrmeBetaokhar eclspeattdde abadueting phrikoge for

portions on both 10 sides of the functional part 21 in

‘coheeetashi én ahesahiopneslshwisendiiakicrs ohi ftine2@ofAt As a

the peripheral edge of the functional part 21, a part

resulo, beleuppmcaédCDhaecm30h|be&weenam@es@@pamtedeby7 to

t he peripheral ‘edge about the ani sotropically
b@ohﬂgngVQd of the wafer 6 and the 1nspect10n electrodes

31 of the 01rcu1t_board 30 for inspection is achieved.

Thereafter, the_wafer_G:is heated to .a prescribed
temperature through_fﬁe chamber 50 and the pressurizing
plate 3 by the heater 5. In_thié stéte, necessary
electrical inspection 'is performed on each of a plurality
of integrated circuits in the wafer 6.

Accoiding to such a wafer inspection apparatus, the

' same effects as those about the wafer'inspection appératus

shown in Fig. 11 are brought about. In addition, the whole
inspection apparatus can be miniaturized because any large-
sized pressurizing mechanism is not required, and moreover

the whole wafer 6, which is the object of inspection; can

be pressed by even force eveﬁ when the wafer 6 has a large

_area of, for example, 8 inches or greater in diameter. In
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15 filmarranging hole 11 in the frame plate 10 is
integrally and continuously formed with the
functional part 21, and theggonductive particles are
contained in this part 25 to be. supported: O her
constitutions are basically the sane as those 20 in
the anisotropically conductive'connector shown in

- Figs.. 1tqQ 4. Fig. 15is a an view._il|l rating, on. .
agﬂggﬁpgrgg&ncgcghg at. &S E} :ﬁglifer¥£rmed in

58 uctive _film.i n an._anisatr |cal conduc ive
n éﬁ&

§898rp&€58r&|ndnt&h§ AR SdiFRIt B th
t i t, | n.the. el.ast t
BBAREEPr, &"F P B3 5t t“ﬁ.e b%a:ﬁfés?'ocrop. i E’aiaJa’ﬁrwe

| CSSHG%%%LQ/I’ Qxlelé[t%| ' LY '?ﬁdléc‘itfc\ﬁeltp%ro ‘Z}{‘dz%O??forf or

connec ar e electr 'y connecte

t i 1
1‘3%?8%%%5 1tsodk1§dh%%'%ee(a g foml eﬁ%I I f’\"?! Gdi% g holes

i nspect | inthe

15NbEKRESS P haeet o i xf dﬂhree%tdl%&%rpq%cm@ulcafnd&uve
the paper in Fig. 15) of the filmare arranged so:as

cbAnakit8R bnaacepkdangR Wnidh gﬁes@ﬂiﬂeem_t@ﬁrrf agROGidiber 50
to a pattern of the electrodes to be inspected. These :

igopedatieds Rakirdby?2 the! ahamvetidpditalnesResiducaliye
contai n conductive particles exhibiting magnetism at

 canheghodeasthm be ausiediye balovghtted i@ addse Hontact with

align-in the thickness-wi se direction and are nutually

thesuliated thpoand 3Sulfatrd ngspectti2d,, ise whiadh thee necessary

conductive particles are not contained at all or

~ edeatrébyLcopnaiendd onArpng behesd iemeduetiithe qeartes iy

-for connection, 2 conductive parts 22 for connection,
[Qkhel gmboddssndslat 15 the center and ad10|n each

other, are arranged at a
" The present” invention is hot limited to the above-

described embodiments, and such various changes or

modificafions as described beiow may be added fhereto.
(1) In the anisotropically conductive connectdr,

conductive parts for non-connection that are not to be

electrically-connected to any elect:ode_to be inspected in

| a wafer may be formed in the elastlc anlsotroplcally

conductive films 20 in addition to the conductive parts 22
for connectioﬁ;. An anisotropically cOnductive;connector
havihg elastic anisotropically conductive filhs, in which
the conductive parts for non-connecti6n have been formed,
will hereinafter be described.

Fig. 14 is a plan view illustrating, dn an enlarged-
scale, an elaétic_anisotropically conductive'film'in an-

anisotropically conductive connector according to another
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-cl.earance greater :than.a cl earance. -between ot her .

adj acent conductive parts 22 for connection. A
conductive part 26 for non-70onnection that is not to
be electrically connected to any .electrode to be
inspected in the wafer, whichis the 20 object for

i nspection, and extends in the thickness-w se
direction is forned between the 2 conq#ﬁtive arts, 22
BRI AT SR RS &GRS at Tthe et dr i
adj.oi_.n each. .o jve

ther . Thi. t t. 26_f .
FOTIORCEIIT. COMOBTS VS Re Mol ve bar i Epggropically

exhi bi.t.i ng nmagnet.i sm at ' ' Lp:a.S
SRS BT AT & A A AP derebidol g shates 2
fyﬂ%a§ﬂﬁgEfy3%'ﬁ%aQUE%%léﬁédFyﬂéHfi fé&H%é&%%d.to.
~conductive parts 22 for connection by an insulating
AL des’Io o Whisgaddi® GANAUGH Mer PAIkich eSs a8 HBfect
contained at all or scarcely contained. In the :
AR Jl | WSl ab&Sn el et i kSeZ4-A8e direction
projected parts 27 protruding fromother surfaces than
@RI IRS pedipenfiiiChnitdie eonductiaePaid SF23. fDE) of the
connection and peripheries thereof are |ocated, and a
Ak 2@ adtrangidChint RtheCc AtletiiotmPasdr 262 othereof, so as

.nhon-connection and a " periphery thereof are |ocated,

tar @ lfigmrech @ riohesdnpeddoorkarare batth 3 destoérh he

~functional part 21 in the elastic 10 anisotropically

coonesglondd nfg [tm 20 paAttetrine qife ritph e led cledede of Lo hiee
functional part 21, a part 25 to be supported that is

ifnispedtest .an@hessuppoduetiveyparhe per ifigiecannapjelon

about the anisotropically conductive filmarranging

 Hesipeclti vied vt [s@nftedme goinsue tiy e P ieghes | §xEPhking

continuously fornmed with the functional part 21, .and

mage T Ve TpANt IS G & e ShiHiHed Pt TRESY pAP 1225t

to » . . . : -
align -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.

Conductive parts 26 for non-connection that are not

to be electrically connécted to any electrode to be

-inspected in the wafer,ﬁwhich is the object of inspection,

and,extend in the thickness-—wise difection are formed
between the conductive parts 22 fdr-connection located most
outside in a direction that the cbnductive.parté 22 for
connection are atranged and the frame plate 10. The:
conductive parts 26 for non-connection contain the
conductive particles ekhibiting magnetism at a high density
in a state oriented so as to align in the thickness-wise

direction and are mutually insulated from the conductive
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be supported. O her speéecific constitutions are
basically the same as those in the anisotropically
‘conductive connector shown 20 in Figs. 1 to 4. The =
ani sotropi cally conductive connector showmn in Fig. 14
and t he ani sotropically conductive connector shown in
~Fig. 15 can be produced in a simlar manner to the
process for producing the anlsotroplcally conductive.
P25 teoRARe EOAT CORARE HIPTFiRYs an I Wl iyl ngiRAr b %ﬁx ¢in which
conposed of a top fqrce and a botto force, whi ch
ther FORAYFELTVE PeFi<tcAifce ARG 1L R adéépﬁf iV%ely.
formed in 74 .accordance with a pattern correspondlng

sFér&ﬁerF5H§€ﬁ€ﬁP pattern of the conductive parts 22

for c i on a d nd t|ve arf{s 26 for
non-cg g@FI %: %t %ﬁﬁ%o ro |caﬁd parts 24 and

d f I
C%ggt%gc; 'Cg%ar'ts%ﬁg) Il%%l r@zdodn% &fgacq;getman

ayers een at pOTtIO ot her
e c
PR LSS e vt 24 el sl on

ahg ?%9& %é?@é% E%é%@df e fHaE@XRMR portions, at which
ronagnets are arranged on an upper 10 surface of = -

tﬁeb%%%dfﬁlcastl%e' palhe tap for G Kbrhd Ovin e d 3o @heries
base plate in the bottomforce, and the

tﬁb@%b_rfoﬁ&@n@lo%a&re@,Oré&featﬁﬂ:mé/w&ﬁe%dsré I’ﬁﬂ:ﬂi:ﬂg)s on both
-material layers fornmed between the top force and the
shabekodff @hee funearidieili vy mardl clrestid splerseict i n

portions to becone the 15 functional parts 21 in the

 amikditmgpietldn alordaydrisrearfel lngakther ed at portions to

become the conductive parts 22 for connection and the
porti ams the pegdmpbetiad colmtucti wdhedrurgetional part 21, a

part'ZS to be supported that is fixed to and supported by

the perlpheral edge about the anlsotroplcally conductive

_ fllm—arranglng hole 11 in the frame plate 10 is 1ntegrally

and continuously formed with the functional part 21, and
the conductive particles are contained in this-part 25 to
be supported:

" Other constitdtions are basically the same .as those

in the anisotropically conductive connector shown in Figs.

1 to 4.
Fig. 15 is a plan view illustrating; on'an enlarged

scale, an elastic anisotropically conductive film in an

‘anisotropically conductive connector according to-a further_

embodiment of the present inventioh. In the elastic
anisotropically conductive film 20 of this anisotropically

conductive connector, a plurality of conductive parts 22



10

15

20

25

26 for non-connection, and oriented so as to align in
the thickness-w se direction of the nolding materi al

| ayers. 20 On the other hand;z the conductive

particles |ocated. above and below the frane plate 10

in the nolding material |ayers remain retained above

and below the frame plate 10. In this state, the '

mol ding material |layers are subjected to a curing
foreapRBACLiQRetBBY BKE elgstid cas lyncosrastiachlts

conductive filns 20 each conposed of the  functional |
ebaftrodesi fonRrchnaPprtrdl Lhy 2o afReE - cHRdRY iV ahaREect

22 for connection and cqnductjve:. ar&; 26 far non 75 ..
of ohREREFEACBoNE A nFRGePHe 1Bol ﬁc?g&g BECSTEE (H-T§fetLon

L PR DR B S L L P e
A O
PAPLED! D5 SRIMELNS (Boa! P e8oR BTGP fio Sl e
b L3 Commv i ootite i gichL Loy amgaser

r8bHebL 1 he1GORAHELE MecBARLLEh 68 BRergental ket it tihd he
el astic polyneric substance, are forned. in a state

mb§AbtibR Rark B9ghO0abRs$UPPOLt Bdshasebeen eniverd do ddeco

peri phery about each anisotropically conductive film
aBigANghnghBokRi¢knelstheskrdivepkabe 304 bher eytually
produci ng the ani sotropically conductive connector. .

- jA5uTheedohguahi ¥asphat$ngbphet 86n- canwédidhorthien ddreductive

ani sotropically conductive connector shown in Fig. 14
pareickashaobt aphedobyaapplyitigadlmagneciaccely danrained.

~-portions to becone the conductive parts .26 for

non- cRpREt thasencepductive parts 22 for connection, 2

. conductive parts 22 for connection, which are located at

"the center and adjoin each other, are arranged at a

clearance 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

to any eiectrode.to be inspected in the wafer, which is the

object for inspectidn, and extends in the thickness~Wise:

direction is formed between the 2 conductive parts 22 for
connection, which are located at the center and adjoin each
other. This conductive part 26 for non-connection contains

the conductive particles exhibiting magnetism at a high

density in a state oriented so as to align in the

thickness—-wise direction and is mutually insulated from the

conductive parts 22 for connection by an insulating part 23,
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nmol di ng material |ayer upon the formation of the

el astic 2.0 anisotropically conductive film20 to

gat her the. conductive partighkes existing between the
portions to becone the conductive parts 22 for
“connection, |located nost outside in the nolding:

mat eri al Iayer ‘and the franme plate 10 at the

portions to becone the conductive parts for
iRoHhd 6An&ELE; &ﬁnd@?ft&ﬁ'@ A Y AR RO ML e all

layer to_a curing treatment in this state. Thus, upon

°Fh§CPSFﬁ&ﬂ|GRn$P &- elastic anisotropically'

SRl A S LR 20 on
LIRS Zsaﬁf%c -
TR, T B, O O£ A
afl Egrg e%'é%d th%%%;&gr%\iee QUmAray | Va%lci’ al‘%}}’rt P at

con UCt parts connect on sure

whE e¥erted cmd%r&wen p%rfteme%ff%o@lwme&hameand a

conduct.ive particles in the conductive parts

| pEQEpEQQfS}eQHeQ’éo|f0%§¢ee‘id&53ed3Utasdéjefdx‘iné&%@tﬂﬁddé pdrtions ‘

ani sotropi cally conductive film20. The conductive

oRapbsn26 ke BQnt%@nE@Hdﬁmbﬂdltﬂ&rtan.&QIHQQiQﬂdStlc

conductive connector shown in Fig. 15 are each

afbkaknegikyl 1ypeondhe thieenatilon 2f. t he el astic

ani sotropically conductive film 20, applying a '
magneftcthd peeligheratthedger tdfortleo fiecaneridle part 21, a
conductive part 26 for non-connection in the nolding
partelbaltol bgesuppogdtelerthahie iscdnidiest ite quat tdugmesrted by
exi sting between the 2 adjacent portions to becone '

'tbﬁepeéhébéﬁﬁ&eedgsrP@ogz~m&e<ﬂﬂﬂﬁ9ﬁqqn%C%k#xNﬁﬁﬁﬁ%ﬁt%Ye

greater clearance in_the nolding naterial
film-arranging hole 11 in the frame plate 10 is 1ntegrally

and qontinuqusly formed with the_functlonal part"21, and -
the_conducti&e particles are contained in this part 25 to
be supédrtea.

.Other specific constitutions are basically the same.
aS'thoée in the anisotropically conductive connedtor shown
in Figs. 1 to 4.

The anisotropically condUctive connector shown'in
Fig. 14 and tﬁe anisotropicaily conductive connector shown
iﬂ Fig. 15 can be prodUcéd in a similar manner to the
process for producing the anisotropically conductive
connector shown iﬁ Figs. 1 to 4 by using a mold composed of
a top force and a bottom force, on which ferromagnetic

substance layers have been respectively formed in
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20 |l ayer, at the portion to becone the conductive part
26 for non-connection, and subjecting the nolding
material layer to a curing yreatnment in this state.
-Thus, "upon the formation of the elastic -

ani sotropically conductive film 20, the conductive
particles are prevented from being gathered 25 in

- excess at the 2 adjacent portions to becone

_ ) t he '
aE6REdencee Vil & PATIGT T GHIGIRMNGMAiGedat? FFangement
.greater clearance in the m)ldir%>S terial

I

| aver. .
PASEBER A6 Jhee FARORE L iHToP AT 1 pott | GPa s T and
Cani tropi |1 cti . fil 20 t. f .
cAROBSLEORLER s S InHiedind B b ¥hd UL

ntalin . an excessli ve anount
duct i : . SOt p
WSERELSH YRR S5 D TR, SARCHCAIME P 5
ot RAREEHAL, tgll e r I Qredfd RardifH Lhilde thg &lAsti place of

ani'sotropically conductive filns 20 are "not

'aﬁﬁéggﬁgg&%t &ié(gr %%tﬁct%!\reearﬁrﬁt?s id 1{03 beso oerinﬁeed 5 and norll-—.

'tﬁésﬁgﬁhaghdwyifﬂupﬂ§;bp;h-10 surfaces may be flat, or

a recessed portion may be fornmed. (3) A netal |ayer

- may bgofkar med QF il 1SUr fasesrdifng the sueducions par phir

22 for connection in the elastic anisotropically -
0&0Ngduet iekaniplld1s Adctrorahnfea re non:aragREtdrc an upper
substance. is used as a base 15 material of the frane
spk&heeldfi m s adiuct iion dfe ttp Lonicsotarohixaldwer
conductive connector, a nmeans of plating peripheries
salhdaicet o€ anitscta gpiatd |yn coneldett van fidrme aranghdibgy
holes in the frane. plate 10.with a nagnetic )
edebstramegnert cgatd mpatairdi twherekigniat it jshing majerial
apply a 20 magnetic field thereto, or a neans of

: lﬁypﬁﬁnéoggﬁxb gqr 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 the conductive parts 22 for
connection and the portions to become the conductive parts

26 for non-connection, and oriented so as to aligﬁ in the

' -_thickn'ess—wise direction of the moldiﬁg material layers.

Oh_the other hand, the conductive particles located. above

and belo:w the frame plate 10 in the molding material layers

_femain retained above and below the frame plate 10.

In this state, the moldihg material layers are
subjected to a curing treatment, whereby the elastic
anisotropically conductivé_ films 20 each composed of the
functional part 21, in which a. plurality of the conductive

parts 22 for connection and conductive parts 26 for non-
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substance layers in the mold 60 corresponding to the
" parts 25 to be supported of the. elastic '

ani sotropically conductive fslnms 20 to apply a

magnetic field thereto may be utilized as a nethod

~ for applying the magnetic field to 25 portions to

“become the parts 25 to be supported in the nolding
mat eri al | ayers 20A. &g The use of the spacer js not
CMEOPEN G eh @HIH S it b &l

l.ayers, and spaces for forning the elastjc

SESIE Bﬁnlé’H‘Ier}CcéHE’&aaP\?é’ Am Srweoeorls%ﬂfe% so as to
t d the t f bot t f
2L FEy ?Ena:r " RS S as WB sror s R  d  fige 4 b e

TR SR LR SRIS s S R hovosec

[ r LLy ¢ t
ogrthEhF§?ﬁ?gEc%B%§%Fr%Ft%%@£¥%n %ﬁpQﬂﬁ.ls aﬁyq%JeC ctive
p%% EPi@gcg&anokopﬁ%gb%%ea%!%ﬁhrkﬁaség}égl NN&Etd Mht, and

he ani sotropi cally conductive connector :

tﬂECBEQEnQSthtB% RUSSSMe VeI i d Mntinuously and -

ani sotropically conductive filmarranging holes in
ihbeghkrany pbatedt Aer aobe g e If (idgRd COrdIRs prth tighyal

‘to electrode regions, 1n 15 which electrodes to be
phRspect addhave wheeh aheargediuddivepaidrigiclied egrat@shtained
circuits formed. on a wafer, which is an' object of
1hn$hecbﬂaﬁt1@n@oﬂbmeehasbmbsmannﬁr%nmaxﬁdgmed_1n a state
.conductive filmmy be arranged .in each of these

- thaitsoheopiacal R tonthecsippdritan drasardgiany fiotes. t@Othe

According to such an ani-sotropically conductive

peohapbetryr abaukafachc aFnl@@tcno\nldmilmtqprtwfelrvero\?Jelm—

areas to

- 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. 14 are

each obtained by applying a magﬁétic.field to portions to

become the conductive parts 26 for non—-connection in the

molding matérial layer upon the_fofmation of the élastic

- anisotropically conductive film 20 to gather the conductive

particles existing between the portions to become the
condﬁctive.parts 22 for connection, locéted_moSt outside in:
the molding material layer, and the frame plate 16 at the
portions to become the conductive parts for non-connection,
and subjeéting the molding material léyer to a curing

treatment in this state. Thus, upon the formation of the

elastic anisotropically conductive film 20 the conductive
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.collectively performthe probe test on integrated
circuits formed in each of the divided areas. Mire
specifically, it is.not essemgial to 25 collectively.
performinspection on all the integrated circuits
.formed on the wafer in the wafer inspection process
usi ng the anisotropically conductive connector 79
according. to the present invention or the probe

 PRERDEL CSaaE6r BILRY oRG-Schd TFEREHNT HASRETSRL 1 Spifess in

burn-in _test, inspection tine required of .each of
that BErALedscitPc iecomes e 1oy %mt%%ﬁ%?ﬁor nd

so 5 high tine efficiency can be achi eved .when the. ..
CPREBEELPEN HBIEBNAE 4@ AHIL AR e A k5T AR 111 ey n

‘circuits wa

f d fer. In.th h
nEREA-fA9eIod Blco BaIRLSL LOohBulhopRe! BRbgpnbe
eg%ta%g%aéglg fsfélt&%ﬁltiltc)s.? llﬁs %So nscﬁl%}:tnf S £iAmEE lO €§a %Létb Zf%rmed

'S cie th time efficiency n

egew Rugd %gﬁpﬁg@gqv%wﬁn%rng %&4&%@@4 @Jtaqx]%eczrz_ RQY,e

reas,. an robé-test “is con ted collectively

cBAnekRt8gr ated ;G LoWihs, TRGHdY qaF oAt alile st Wxdedsive

areas. As described abovée, according to the nethod

ahBaht SFeehti ¢ahdulnee! it it 1GANAUCHRR ISR parts
divided as to 15 integrated. circuits fornmed on a

ovakgk,. cohaecitheneh eetitdcerindsts pratdier iin cordeqtedt ias

to integrated circuits formed at a high degree of
ahfikegrapiiealoy aowdestikavifigna 2ti.aneter of "8 inches

~or 12 inches, the nunbers of inspection electrodes

and wrhescohduhe igier pairtt sh@ar d ofromonrspeckicdiop0 in the
"..used can be reduced conpared with the nethod.that

ahheo tiroppeeatlilyn consiucdriogc toma nead Hogr tshpedny ign Fald. tlibe are
integrated circuits, whereby the production cost of '
egpl Ph$paaedoRyY, upon the formation of the elastic
anisotfopically-conductive-film 20, applying a magnétic
field to the.poftion to become the conductive pért 26;for
non—connection in the molding material layer to gather the
conductive pérticles existing between the 2 adjacent
portions to become the conductive parts 22 for connection
arranged at a gfeater clearance in the molding material
layer, at the portion to become the conductive part 26 for
non-connection, and subjecting the molding material layer
to a curing tfeatment in this state. Thus, upon the
formation of the elastic anisotropically conductive film 20,

the conductive particles are prevénted from being gathered

in excess at the 2 adjacent portions to become the

‘conductive parts 22 for connection arranged at a greater

clearance in the molding material layer. Accordingly, even
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. appar atus can be reduced. Since the anisotropically

conductive connector 25 according to the present
invention or the probe membes, according to the
present inventionis high -in durability in repeated
use, the frequency to replace the anisotropically 80
.conductive connector suffers fromtrouble with a new
one becones |ow when it is used in the nmethod that

 whhe tbkecresbealtivespdetsitin iag icordugtieth lduergorateative |

‘divided as to integrated circuits formed on the

Lhdmer 20sgot Rat forgpdcthicge af deststcgh apadustivicer] . PgYs 22

The ani sotropical ly conductive connector according to
fPﬁecﬁﬂégéﬁﬂopnééﬁﬁpaﬁdoﬁttﬁegﬁﬁﬂﬁﬁﬁnﬁﬁﬁﬁraQﬁﬁxn%ﬁr&F
to the Eresent invention may al so be used in

SFH%b%cP gHepted %&f&PntéﬁnwﬁPbﬁ599ﬁﬁﬁ%ﬁeﬁTQHWFnﬁﬁ the
. rojected elec%rodes s)_ forned {%P
gt fg—lSF BRE-IRLES Ravénbae, crOMIHaE Lueh HARY |
the i ectlon of a wafer, on which integrated

C%PP%E.% havi ng fl at electrodes fornmed of alunlnum

have ?f?n {or{ﬁgi%ﬁﬁgﬁf}ég %af%?fg guc£15gEgo gorﬁ the

sol de orn1an oXI

Irb wa?&a fégr%rkﬁrﬁﬁc?m ¢AmPan ad Yt En&@%&eﬂ %&tcraq_‘i%;

ose um num there is no nee

a cd%&éé‘éi{zé' Rrg184CHoaR el aeL edehRden aaln%a%ner eauigad,

for-breaking through the oxidized fil1min the

N sutf‘§@@§tﬂn98 BE khatwaber o eacwlisel titnC At &L formed.

circuit havi ng such proj ected el ectrodes have been
formeds) sa thatal theydnsRegtboONfo £m8d ben PEREOsTREatBsAOE |
state that the conductive parts. for connection of an
H@IS@hﬁﬁptmablpartendlCEbYECOﬁhEQQHQm haveheeenastic
brought into direct contact

-_ anisotropically conductive films 20.

. (4) - When a-non—magnétic'substance is used as a base
material of the frame plate 10 in the production of the

anisotropically conductive connector, a means of plating

. .peripheries about the anisotropically conductive film-

arranging hoIes in the frame plate 10 with a magnetic

~substance or coating them with a magnetlc palnt to apply a

magnetlc fleld thereto, or a means of forming ferromagnetic
substance layers in the mold 60 corresponding to the parts
25 to be suppoited of the elastic anisotropically
cbnductive films 20 to apply a magnetic field thereto.may

be utilized as a method for applying the magnetic field to

portions to become the parts 25 to be supported in the

molding material layers 20A.

(5) The use of the spacer is not essential in the
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wth the electrodes to be inspected w thout using any

25. sheet-like connector: Wen inspection of a wafer

is conducted in a state thajgconductive parts for

connection of an anisotropically 81 conductive

connect or " have .been brought into direct contact -with

the projected el ectrodes, which are el ectrodes to be

i nspected, the conductive parts for connection undergo
faprasion of peenmAdAingoRpiessple la¥rREEMMENEn SPRARS fpT
.5 pressuri zed b{_ the projected_el ectrodes when the
f%ﬁms%@réb?cgiﬁ§ £6nd0&EPTECRSRARAYOFONEUGEdye Tilms may be

eatedI% a result, increase in electric

1334 E%ﬁHEEPlBhe FQPIGPécFoaPﬁebQFéETYa¥%EFe and
d th duct ts f
L8 et TR Y R e LS
P12 L1 SRR S COVHE - SPIRECLShn LB a0 -
1 QN SPLLO Qé&@k%Y Qﬂgugﬁévglgg@98°%§£so%%8§1@'29 to the

resen I nven cor |¥g to

cé£ﬁh£¥f§§”fliﬂ¥eﬂé'9ﬁ tﬂ@“@ﬁ@&ot%@ﬁlﬁgiﬁ SgBXPﬁétlve

conductivity is retained over g per

‘cSysbctdben hhe MefBroudhichnts 88nPRLeCHi®h a wafer, which

i'nspection, 1s a wafef having a diameter of 8 inches
19rad 2ob§6bESo £ 0ln¥PEERi oh Nt €8T ALRUCGET UbEE haue been
formed at a hi gh degree of i ntegration, since the
caiméotiopi cal |y conductive connector 20 or probe
menber is high in durability in repeated use, whereby
t he fBAquancytHeo argpaoedie ldn sairdyptiald yconnector

.conductive connector with a-new one becones |ow , and
aswotdieng i hepelnt i pnesest tavebeiorduthd. atheoprepéntlly
invention wll hereinafter be described.

- conductive film-arranging holes in the frame plate thereof

may-be.formed-correspondihgly to electrode regions, in
which electrodes to be inspecﬁed have been arranged, in
part of infegrated circuits fcrmed.on a wafer, which is ah
object of inspection,‘and the_clastic anisdtropically'
conductive film may be arranged in each of these
aﬂisotfopically conductive filmfarrénging holes.

According to such an énisotropically condUCtive
connector, a wafer can be divided into.two or'hore areas to
collectively perform the probe.test on integrated circuits
formed in each of the divided areas.

Mcre specifically, it is .not essential to
collectively perform inspection on all the integrated
circuits formed on the wafer in the wafer inspection

process using the anisotropically conductive connector
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istegryte@scimchdtst forimagd dheegichr pf it

25 specifically by the foll ow ng exanpl es. However ,-
the present inventionis not l[imted to these '
exanpl es. [Preparation of Conductive Particles]. 82
~-Into a treating vessel of a powder plating apparatus,
were poured 100 g of particles conposed of nickel _
(saturation nmagnetization: 0.6 W/ nR2) having a. nunber
average particle dianeter of 10 gm and 2 L of 0.32N 5
a?ﬁ@#Qﬁ%ﬁoF?ct%%iHrﬁéﬁétaaagﬁPt?ﬁg Pésﬁg?aﬂfoﬁ?x?ﬁPéer
was stirred to obtain a;slurr¥ cont ai ni ng core
AR estoThie PEREFRY WRYSBLPPed at ordinary
tenperature for 30 njnutes t hereb onductin
aci d Weﬁhﬁmﬂ?r?ﬁ?n?ﬁgs Or%nﬁg?F%%Pés£lm$hg%é%?f§$,OfjeaCh
he slurr hus_treate : r -
of et et cEEp bR RL TRo88 0 Bh, b, BFREri ndydl, ana s
supe ank e Oy TQchA r enRar thel tion is
SRR B £ PREn LG TRUR e (A chRBVER FrBa bhE Shppeption is

caiidied 8@1féct§0g1§PSnnB¥§U&ﬁt@@%atébiEE%Qu@Es formed on

ordirnary tenperature for 2 mnutesS. The m xture 15 was

Cathepel ef trpte HESrdd de st NOK €Lk O HEREE Phdd & if¥pection

magneti c core particles, and a supernatant was

_t{ﬁﬁﬂ&@ﬁbiré@iéfpé@@ﬁsSfWQﬁtégma@@aedi&epeabeﬂbyas'short as

further twice, thereby conducting a washing treatnent

.sé&ﬁréhﬁmﬁﬁﬁﬁespaéhHCbeSSUEGiEththChﬁghpaimécééficiency

subj ected to the acid treatnent and washing - '

cdr ¢ nE¢l i ewedecadtdedhenl aovadiepl asi dgvsdedt ioho 8f or more

. gold containing gold in a proportion of 20 g/L. The
ateaperandrehef prhbet teati ig vesdektedscpalsedivelyoen
and . the contents were stirred, therebﬁ. preparing a _
et Hiyidedt areas.
the magnetic core o -

. As described above, according to the method that
electrical inSpection is conducted every area divided as to
integrated circuits formed on a Wafer, when the_electrical
inspedtion is conducted as to integrated circuits formed at

a high degreé-of integration on a wafer having a diametér

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

inspection.is'conducted collectively on all the integrated

circuits, whereby the pfoduction cost of thé iﬁspection
apparatus can be reducéd.

Since the anisotropically conductive connector
according to the present invention or the probe member
according to the present invention is high in durability in

repeated use, the frequency to replace the anisotropically
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particles were subjected to displacenent plating with
gold. Thereafter, the slurry was left at rest while
allowing it 83 to cool, theggby precipitating
particles, and a supernatant. was renoved to prepare
conductive particles with the surfaces of the core
particles, which is conposed of nickel, coated with
gold. 5 To the conductive particles thus obtained

capfucadyed CopnecER i HUFiedd i  tLatP toh e 1 Xk 13k halne

stirred_at ordinary tenperature for | nut es.
bereresf Lor, "iRe I ¥tsurt® Sthst dhe a*tefrszéa TRAT BT nut

to precipitate the canductiyve particles, and a. . .

e LBGEFREPInE NS TO M o CAIDGIEY (YTl STRs Tivided as to

.conduct ed repeat.edl y. further tw e .
iFEnAEt 0 LeRetist L IUALSh WA, 24 et nepection
Cgarticle%,e 4g¥%tQF m xture was stirred. The resultant

Bl PGS “6red through filter paper to coll ect

the Cgg?U%L%ean%&%%%ga%}ge cegaqwiwae BAnlictlogs

t hus ai ned were cted to a drying

' a};%;%ﬂﬁ‘ﬁ@t Y 1AM s e Slv @t L or Ahdlipr ARl EF

urboclassi frer TC 15N' (manufactured by N sshin
aEE%B%%gﬂ RY Goro Pridhan Ve st dd mSpired PO gedfin
the conductive particles to a classification " :
ihrsg@t:@% wider weandi t igmsvigfcra igpesjfdte@c Dravity lodving
8.9, an air flowof 2.5 nB/mn, a rotor speed of - o
pto§eRte@me 1 crasiis | (atnpy) pumiedfoR5ysdndsaldeedor the
rate of the conductive particles of 16 g/ mn, thereby
lakkl datientpeehBEFoynmefd c divd usid el qparta ctles. idspedieion of a
180 g of the conductive particles were subjected to .

watfetrh e on2 5hdlcds sirftiesatd v taiestuiers  hadierg chhalf t¢begtrodes

of a specific gravity of 8.9, an airflow of 25
fegmeidn o fa alogmusp @y ofpeen formed. -

Since the.electrode formed of gold, solder or the"
like is hard to form an oxidized film on its surface’
compared_with'the.electrOde composed of aluminum, fhere is
no.ﬁeed of pressurizing such an electrode under a load

requifed for -breaking through the oxidized film in the

_inspection of the wafer, on which the integrated circuit

having such projected electrodes have been forméd, so that
the inspection can be performed in a state that the
coﬁductive.parts.for connection of an anisbtropicaliy
conductive connector have been brought into direct bontact
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
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3,000 rpm a classification point of.10 mand a feed
rate 84 of the conductive particles of 14 g/ mn,
t hereby collecting 150 g of sgonductive particles. The

. thus-obt ai ned conductive particles were such that the

_nunber average particle dianmeter is.8.7m the weight

5 average particle dianeter is 9.9 m a value of a

ratio DwDn is 1.1., the %gand rd deviation of
FRAMITHY Ui ERASTEOT PP P Rodtdhti BhtC gftrect contact

- IR O] e D ekt Th L whie of -
OB G BTG TP THE GG o AT TES T oSy o be
APRsce candustide- Pl el oo WAL berelerred e i,

tive Fteen

Sonduct & ﬁ]{{&aﬁl&& "EL G Al SOy P %ﬁﬁ%@%ﬁ%ﬁ?‘{ i' AEng

manner as e preparation o

drlds &KeeNa At end e QUL BYRLAGR PETMALL el aneter

gnetic. core particles used, 15 conditions

dfrsdheopi & ng. athed esad fedsatd O conditd ansrfeatd®ry .

air classifier were suitably changed. These conductive
0ard 1d a8 W | inded & efd afh d O disc "Kodiiedn ve Had téSh@Sction
(2)" to "Conductive Particles.(14)". The nunber.

Avanage fRrtnel €l i aried sto Wt giispaetado@aidt i il ethe
dianeters, 20 values of the ratio Dw Dn, standard '

. dimdttions mirparidel eonmbaniier ,s@ogfdt ciertss deen

variation of particle dianmeter and proportions of
rgodab daryt e negplside oy epierdindmiscalfly tdesbuctive
conductive particles are shown in the follow ng Table
conmi@x-8%r HYyTableew Jone at a high frequency.

According to the anisotropically conductive connector

'sccording to the present invention or the probe member

according to the present inventidn,-however,_the necessary

conductivity is retained over a long period of time even

wﬁen the wafer, which is aﬁ objecf of inspection, 1is a
wafer having a diameter of 8 inches or 12 inches, on which
integrated circuits have beeﬁ.formed at a high degree of
iﬁtegration, Since.the anisotropically conductive connector
or probe member is high in durabilityrin repeated use,

whereby the frequency to replace the anisotropically

-conductive connector with a new one becomes low, and so the

inspection cost can be reduced.

The present invention will hereinafter be described
specifically by the following examples. However, the
present inveﬁtion is not limited to these examples.

[Preparation of Conductive Particles].
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Hunber Wei ght Coefficient Proportion average average
Standard of gold to parts erl particle DwD n

devi ation variation MM diangber dianmeter particles
(um (um U% ( ,X) (1) 8 79. 91. 12. 023 30
(2) 8. 3 . 22 328 28 (3) 7. 79. 11. 22. 0

2.6 27 (4) 8. 6 10 41. 2. 2. 5.2929 (5) 14. 8

20. 6 1. 4 6. 24223 (6) 19. 2 25. 1 1. 3 7. 23815
Q m{ngos5a 3rgaj_zlng yessely ofg a ppwiler ]plgatj(nc_g e)pgfaratus
215 63 711 928317 o0 (9 3. 216. 1 5. 1 13.

- vgrg2popred 160 ¢ oF 238@‘614312?5 1C°7“P@S%d 1°8 n:(‘ili?ll 9.
224 91 36. 936 8. %%) ol %@5
- (ggrurpsiop gposetg zptions L. ¢ Wo/m)q havgng ? "c’fﬁaer

9. 323. 2 2. 511 1119 6 [Productlon of maf
aN§E a08s PRIAL Gle GiamatarF i9f F}r(b Hm g ang g Jy 2 eV 52N

PR o s s TG, il it PR SO g ares

| f N _
. 2%55ﬁ3|on |con %Eéb §(% lﬁ%rgg%Ft E{?%l?s This
| '1“%&2%?&%%%6?“%&59?% k‘% S e T B butes.

t'h%%%%‘irt %@n@hdtﬁ%gﬁ%‘ﬁt &P ﬂﬂéé@ﬁér@é ethit Nehdl Gord /patPicles.

he région A e el ectrodes to be inspected,

'Thereafter, the slurry thus treated was left at rest for 1
- minute to precipitate the core particles, and a supernatant

-was removed.

- To the core particles subjected'to the acid treatment,
weré'added 2 L of purified water, and the mixture was

stirred at ordinary temperature for 2 minutes. The mixture

was then left at rest for 1 minute to precipitate the

magnetic core particles, and a supernatant was removed.
This process was conducted repeatedly further twice,

thereby conducting a washing treatment for the core

partiéles.

" To the core particles subjected to the acid treatment
and washing treatment, were added 2 L of a plating solution
of gold containing gold in a proportion of 20 g/L. The

temperature of the treating vessel was raised to 90°C, and

- the contents were stirred, thereby preparing a slufry.

While stirring the slurry in this state, the magnetic core
particles were subjected to displacement plating with gold.

Thereafter, the'slurry was left at rest while allowing it
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as illustrated in Fig. 18, 26 rectangul ar el ectrodes 7

to 86 be inspected each having di nensions of 200 p.m
.in a vertical direction (upggr and |ower direction in

Fig. 18) and 60 m in a lateral direction (left and

right direction in Fig. 18) are arranged at a pitch

of 100 min 2 lines (the 5 nunber of electrodes 7 to

be inspected in aline: 13) in the |lateral direction.
ta ebeadr arberiebywess cépddatdads Pantd cligs i ipbct e‘ﬂlpernatant _
adjacent in the vertical direction is 450 pan. Every = -

waGo LEMEFErodHes PARBAE St IFONIR CAid S Peddd A% eth the
inspected are electrically connected to each ot

SYRERCES. 06, EhonGRBEr PGF il CBeditioled o GumP e Of nickel,

i ns ected in whol e wafer is 15,496. This wafer
C%PF dhat&dn ﬁgr be referred to as "Wafer (1) for S
total To%f Eﬁoﬁéﬁgiﬁggsgﬁg Janer SRR R Y e haed
e? ?r gbl %%gga%%né 8¢t eg v(\a/eEngLre 27%: F%(:%ﬁnéig% !
°#ﬁ?§5w&?ge%%?ﬁ‘ﬂﬁési?%%??éF‘lﬂ“"t < 2?25?989?5@52’5‘% er

%Q%Lrgoﬁage§% t akExaerle rby 20 {ih e ane. ﬂ@éﬂﬁité&e the

rame plate having a dianmeter of 8 |nches and 596

cBALSeLA ORI pakhY cteBdughive fsulp@rakiand R hA&@toddd Mthis
correspondingly to t he respective regions of the

._ pebeekkodas cobadhe tiedspeplad edn YWELeh8Af afwil®st and 2 L of

descri bed above was 25 produced under the follomﬁng

paehditdoratier aeaakdamnoe IWicth watsha deiesas ttiou at e rpaahioil es |,

in Figs. 19 and 20. A material of this frane plate is
andvahe( sakiuaki @as stirred. The resultant slurry was

filtered through filter paper to collect the conductive

‘particles. The conductive particles thus obtained were

subjected to 'a drying.treatment by a dryer preset at 90°C.

An air Cléssifier “Turboclassifier TC-15N”

'(manufactured by Nisshin Engineering Co., Ltd.) was used to

subject 200 g of the conductive particles to_a'

.classification treatment under conditions of a spécific
.gravity of 8.9, an air flow of 2.5 m*/min, a rotor spéed of

1,600 rpm, a classification point of 25 Mm and a feed rate

of the conducfive particles of_16'g/min, thereby collecting
180 g of condﬁctive particles. Further, 180.g of the
conductive particles were subjeéted to another
classification treatment under conditions of a specific
gravity ofu8.9, an air flow of 25 m’/min, a rotor speed of

3,000 rpm, a classification point of 10 pm and a feed rate
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87 magnetization: 1.4 Wo/m 2;. coefficient of Iinear
thermal expansion: 5 x 10-6/K), and the thickness
thereof is 60 m The anisotrgpically conductive’

fil marranging holes 11 each have dinensions of 1,540
min a lateral direction 5 (left and right direction
in Figs. 19 and 20) and 600 Jimin a vertical '
direction (upper and | ower dlrectlon in Fig

-O.A@O)theAC@Flld@GItéWeaﬂaréﬁlFélﬂsatqﬁﬂgl4h(9 &1y, F‘?#e&rwﬁtectmg _'

- central.. position between anisotropically
159n§u@F|V€nﬂPFﬁﬁve B@Eﬁ%%%ﬁﬁ ng holes 11 adjacent in
the verti cal ectlo e _di aneter .t her eof.

1000 i Thusy obfacerd sigvstdats HRIie Mrka diqty that

anlsotroplcally conduqtlve ilns, whic ectively .
thgv@ua‘bﬁruraén%r@@e PO U GG e S gt odin, tne Jeignt
correspondln tQ th e |o of the eI ctrodes to he
aVREAEEL BT %ﬁff st %@#% pro Uce qﬁndéﬁtlo

Dazﬁnf qlsl qwi;ng t%%n%'tta' %%%?o OQL rgane&ecls@%egn%ter

stalnlesé st eel ckness

skher gof g %%e@fl%Qen-Eh%ft Wa%gﬂzlhﬁ'l %ﬁq{imrgj'dﬁgaxﬁé)ter

each reglon of .electrodes to be inspected has

-1g' Q@BS' AR @he? p%%%o&rﬂ:ddh dfheydiat efaltrll restd Pudditkles is

400 min the vertical direction. (3) MIld: 25 A

36%' gyf alasanl dirRg ebaahieiesi pattopiesl hquoaéueteuf\eered to
films was produced under the follow ng conditions in
agCeebdance iwet [palrdtd caerstyetion shown in Figs. 6 and
21. 88

Thirteen kinds of conductive partlcles were also

prepared in the same manner as in the preparation of

Conductive Particles (1) except that the number .average

particle diameter of the magnetic;core.particleé used,
conditions for thedplating_and claséification conditions of

the air clasSifiér were suitably changed. These qonduntive
particles will be referred to éé'§Conductive Particles  (2)”

to “Condnctive Particles (14)”. The number average

. particle diameters, weight average particle'diameters
values of the ratio Dw/Dn, standard dev1at10ns of partlcle

‘diameter, coefficients of variation of partlcle dlameter

and proportions of gold to the magnetic core partlcles of -
these conductive particles are shown in the’following_Table

1.



A top force 61 and a bottomforce 65 in this nold
respectively have base plates 62 and 66 made of iron
and each having a thicknessggf 6 nm On the base
plate, 62, 66 .ferromagnetic substance |ayers 63 (67)
for formng 5 conductive parts for connection and
ferromagneti c substance -layers 63a (67a) for formng
conductive parts for non- .connection, which are made
[Babheckeél, are arranged in accordance with a pattern
corresponding to a pattern of the electrodes to be
inspected in Wafer Wifor. test. Mire 10 qnprlflrally,
t he dinensi ons xef: eagiionf | t he f'éE&Mtp‘rﬁéﬁﬁ“ﬁ* "‘é‘?@ ance
| ayer$ 63 (67)2ftse [ SffEnyDedhmljittitsre ﬁi’é‘l"t“’é f e
connegtion arle 5@ Nant«p} at eral _directiofff x|200%
(verticdl (¢lijrgcti on)g Xg 10y my (f hd clgn essz)g é?nct; @6
f er r ofjragret+g—substanrce—t-ayers+63—(6+ atrtanged.
at a pitjch2df] 8003 m B5 9n| 2.l ?nnsz (%’he Auhber %
ferropagn g substiance, T'hyer 6}) 4l 14 pe} 13;
cl ear ang ?ﬁasat \Ajénﬁf mr}r o %llnf I§J" quslllg)\c ?af\?nd; | 5 a\léa’,r-]q 63
(67) fdjjacent| isn & hiel verd | clal 2 fli%.eét | oA:9 4ED02n‘-) ifn
thelaﬂ}er ' CT fery neti,c, sub nge
Iayer,g SZEZ $ nufpnjﬂ'na gﬂ gga ~ff§%_{ %fﬁ_ or
hon-cnxecsb dni ar @ aZBangedl .08t side2 theé & efrdnmgnetic:
subst ppge—i ers 63 (67) ca Tt outsid nla
direc EO'(zﬁat 5t hb fl?rjn 3%95r~ SUE ahgé Iigirc 63
- (67) pilg agygngedz [The. di frensions 1ofy pacbsof the
f err opggnetig—substance Ffayers p3a- (67 a) gre gu
(latef &l (25 |difr étlibh) | 300 m Fdert | chf i n) x
100 gm .(hh;ckrges@ .9 orgr espond| ng go_th;e1 r(pgl ons of
t he e| egt+edgs—to bﬁe 89 Aspectet—in \féé‘lﬁer W |8(J|

test, | arle(Mfbrined %96% fedion's #nj 6- ¢

\
&
4]

(2 | 5.7 |15.8| 2.8 | 7.8 {137 | 12
(1) | 5.6 {14. 5| 2.6 | 7.3 | 130 | 13
(14) | 9. 3 5 {1t 1| 119 6

23. 2| 2.

[Production of wafer for-tést]

Aé illustratéd in Fig. 16, 596 square integrated
'cifcuits.L in total, which each had dimensions of 6.5 mm X
6.S.mm, were formed-én_a-wafef 6 made of siliéon
(coefficient -of linear thermal expansion: 3,3 x 107°/K) and
having a diamétér of 8 inches. Each of the.integrated
circuits L formed on the wafer 6 has a region A of
electrodes to be inspected at its center as illustrated in
Fig. 17. 1In the region A of the electrodes to be inspected,

as illustrated in Fig. 18, 26 rectangular electrodes 7 to
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total, in each of which 26 ferromagnetic substance

- layers 63 (67) for form ng conductive parts for

connection and 2 ferronmagneggc substance |ayers 63a

- (67a) for forming 5 conductive parts for

non- connecti on have been fornmed. In the whol e base

plate, are fornmed 15.,496 ferromagnetic substance

| ayers 63 (67) for forn1ng conductive parts for
beonmepeictedasdch, 1o ingr IdGmegraine afog0hde |iay & yertical
63a (67a) for form ng conductive parts for

| d?cmcs:omedﬂlmﬁfr apd W%Wﬁwmﬁd@ | Ayfdr @rgly 60 Hm
- (68 f d bi. dry, fi | ts t,
6P G TEREt RRTECHHRE W n G 6 o AU S B S e

parts 64a (68a), at mhlch t he fg%rona%vgtlc subst§pce
Qt

'-1|8ay@rre6@r(r@71)gerﬂoratr & midgh d 19

I
ST e
f
S A, A R o
fgrgtsg) are%g%%%%‘ P e SRJr rt1@EC Q%Q}eol% Ii$ 450 pm.

era ect1on)

| - Eb¥ 't%' eq'efcec%d%) a%%as; 25, A gdeptdDorodedand the be

thi Ckness. -of other portions than the recessed parts
inspheadd Gidee dificakness 16f ddithdaeesaed edar tothel00 The
(4) Elastic anisotropically conductive film The -
rahave ndeeer bed thears qiaieies pacer Searihsymicteb werthe
used to formelastic anisotropically conductive filns
wihio Lteh & affleaiel spl1t, e 96n. t feikoWhdwirngifdnhereifief1e@ be
parts by weight of addition type liquid 90 silicone

rieiflelrere dnverce aad 086 fard (H)x b B3egstr't.s by wei ght  of

Conductive Particles (1). Thereafter, the resultant
On the other hand, 596 integrqted circuits L in total,

which had the same construction as in the above—-described

Wéfer (l)'for test except that all electrodes to be.

: 1nspected were electrlcally 1nsulated from one another, .

were formed on a wafer. This wafer will herelnafter be
referred to as “Wéfer.(Z).for test”.

<Example 1>

(1). Frame plate:

A frame plate having a diameter of 8 incheélahd 596
anisotropically conductive film-arranging holes formed
correspondingly to the respective regions of the.electrodes
to be insbected in Wafer W for test described above was

produced under the following-cohditions in accordance with

the construction shown in Figs. 19 and 20.

A material of this frame plate is covar (saturation
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m xture was subjected to a defoaning treatnment by
pressure reduction, thereby preparing a conductive
paste conposition. 5 In the alyjove process, that of a
two- pack type that the viscosity of Liquid Ais 250
Pa-s, the viscosity of Liquid Bis 250 Pa-s, the
conpression set of a cured product thereof at 150C is

5% the duroneter r[dness o t he cured product
MR AT adh: & (VAL h COP S (iR P 110 piaARuc el
25 kKN.m was used _as the addition type liquid silicone
SRREESTLOT N @ ﬁ?dh%r?¥és 6PdtHBeaBBFFﬁBﬁSFyﬁgeFﬁaélds 60 pm.

silic e Jfu bber_ were .det erni ed in
ranner ¢ QR R on\fypge"flqw £HA0Pha ates

bb d. by. )
.%ﬁ‘oa%rh. Baye lszeL%”OZn'rty%a tl)z%) TP E4) i fegt ion

S_L gl xf:,?%ktlerdlr é’fdr}ol 7 <$'u501é‘téx$&‘ ﬁ) 30d p6Q Bm in

|on t ber ©

tme;twaq Hildd &4 ANAIPpEd ard® 18wF %éé@féntthlgs 19
their anounts becone equal. After this mxture was

alneropoured into a nmold and subjected to a defoam ng

treatnment by pressure reduction, a curing treatnent

“was canducted aundar QQ&dﬂdlldiﬂ&l@fhdl?@OlEf Ofs Abrmed at a
- m.nut-es, thereby producing a columar body having a 25

cbhﬁ&hﬂG@&Sﬂtth'beﬂnaﬂnjahnhdﬂ&ﬂpﬂcaﬁlﬁﬁbdﬂﬂﬁwmhve film-.
conposed of cured silicone rubber. The col umar body
awasngo sy twled Uinder acendi tironshofveOoth  oiidediolos, and
‘The columar body 91 thus obtained was. used as a
thpediametesr rmhaserod iitss 1 ,ddfpriessi on set..at 150 2C in
accordance with JIS K 6249. (iii) Tear strength of

(@dr eBPaFRTEONE rubber: ' ' '

Two spacers for molding elastic anisotropically

" conductive films, which respéétively'have_a plurality of

- through-holes formed correspondingly to the regions of the

electrodes to be inspected in Wafer W for test, were

produced under the following conditions.

A material of these spacers is stainless steel

(SUS304) , and the thickness thereof is 20 Mm.

The through-hole corresponding'to each region of the

electrodes’ to be inspected has dimensions of 2,200 Mm in

the lateral direction and 1,400 Mm in the vertical

direction.
(3) Mold:

A mold for mélding elastic anisotropically conductive
films was produced under the following conditions in

accordance with the construction shown in Figs. 6 and 21.
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A curing treatnment and post-curing of addition type 5-
liquid silicone rubber were conducted under the same
conditions as in the item (igy, thereby producing a
sheet . having a thickness of 2.5 nmm A crescent type
speci men was prepared by punching fromthis sheet to
measure its tear strength at 23 2 Cin accordance
with JIS K 6249. 10 (iv) Durometer A hardness: Five -
sheet 3 pppdfiesgei flt hadsandotdinrerf s n6fhdn thdm mold

(iii) were stacked on one another, and the resultant
rEERPAALE ks PA¥Ed Pas ca AT AN drefs paddg (of iron and

- duroneter A hardness at 23 29C in accordance wth

-e3rB Ragirg. 2, f@l?ﬁéeéénﬁﬁiﬁiWE‘paQPet@8w88§FtP&ﬁte 62, 66:
repar ed a d|n er al
- fgﬁFEB‘?PBﬁ &&l Fygg erlsru jlfﬂs{‘ixésa%’p‘pl“-?Oe‘a“]t‘fbgt he

es of

f f f d
RouEfass brrie g tc(ﬁ”ré’?li%%l% i @%ﬁoﬁga%ner%%erﬁstme
1h9UES 5. 3o05dance il 4 20.Baldern. Gl dile AlAStde

| SOt ropi ca y COI’]dUCt Ive

cgnﬁgmgﬁ pwl%h %‘ g0 %dcm aaL u@ffﬁrhééht

I-ng surface o the OttOﬁ] orce

aSRBERLnAR LBenSLdeaQf olrhe Rt APBdHR td:uaf tﬂ]aeiteﬁrheof the

“top force was supéerinposed in alignnment on th

el EaRRoRL3! ot Beoydh pehe csage gttt he tsdldecéy‘t t h@lotr%p
force. The nolding material |ayers fornmed between the

sbepi rieateyandneha ool aurire subjRetfd tdnagnetic
curing 92 treatnent under conditions of 100C for 1

shbetanbil @ayappl Bi3ng 63 ) magieticonfir) dafduizthve parts for
portions | ocated between the correspondi ng

chaheorignethire SObganca teapar sliivectivm)t hi doeysr Wivsertical _

direction by el ectromagnets, thereby
direction) x 100 pm (thickness), and 26 ferromagnetic

substance layers 63 (67) are-arranged‘at a pitch of 100 Hm
in 2_lineé (the number of ferromégnetiq substance laygrs 63
(67) in.a line: 13; clearance between ferromagnetic
substénce layeré 63 (67) édjacent in the vertical
directionc-450 Hm) in the laﬁeral_direction. The
'ferrbmagnetic sgbstance layers 63a (67a) for forming
condugtive pérts for non-connection aré arranged outside _
the ferroﬁagnetic substance layers 63 (67) located most
outside in a direétion th&t the ferromagnetic substancé
léyers 63 (67) are arranged. The dimeﬁsioné df each of the
ferromagnetiC'subStance layers 63a (67a) are 80 MUm (lateral
direction) X 300 Um (vertical direction) x 100 Hm
(thickness); |

Corresponding to the regions of the electrodes to be



5 formng an el astic anisotropically conductive film .
in each of the anisotropically conductive

fil marrangi ng holes of thegbrame plate, thus
produci ng an ani sotropically conductive connector.
Thi s ani sotropically conductive connector wll -
hereinafter be referred to as 10 "Anisotropically
Conductive Connector C". The elastic anisotropically:

ipsResEEd) d 1 HaRe Tt MO B e F | 1O HeRtd i TRAAONS in

speci fically. Each of .the | asti c ani.sotrqpical
BBty e f RIS G (OO 5505 T T 4R, Lavers
tian and 1.4QQ Jim. 15 vertical

l,at I di t
o 1@ B R RGO ikt BT LG QoI Cron and 2

| ast i i.sot i.cal |y duct ' e 20 .
ﬁ%ﬁ%%ﬁﬁﬁﬁﬁil%géﬁgggC%%*%&%ﬁ%%%féﬁxﬁrQ*§5f£¥é% %ﬁmﬁfg
c%lntdt%%t?ﬁ/elggljpsl TR A&nn—%%x{r}&et_i v md®. 1In

parts for I ne:

onnection 1 n a ; clearance between

| t%%n%%tlievga%@.ﬁaf@, conect ity 2% ati Aty duhddietic

verti cal rection: 450 m) in the lateral direction.

s B8 t AN 31905 Of @Y ) Ofr i & NAHF tdotRIRA ive d¥Fts for
connection are 50 min the lateral direction, 200 pm

. donkhe i\er tingral1 ,dione drabmaih ck5Q: Bubs ek nessersThesa
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value of a ratio WDn of the shortest width W(50 m
(67235 folie fearduet icotdpardi ed paaaiy et erod-@drieedtigier
average particle diameter Dn of Conductive Particles

(1) i soh-Bagnend ct Babishiatkreds yefrst 6t | (680 atdenf padd by
"in the functional 93 part is 100 m Conductive parts
stibf edingo iyt thiidm ares isdrsr drged dstiweertndagment . The
conductive parts for connection . |ocated nost outside
diimenisé ongt efaleadily edt ireeemsded Ipaftsarfeta plédad., Fife which
.di mensi ons of each of the conductive parts for 5

| then feskrEeonGt igr éu@@t}f?’ﬁ’iqen lyen f3rd@7)difectiomimpothe
-Jim o -
- conductive part for connection is located, are 60 Hm

(lateral direction).x 210 Hm (vertical direétiqn) X 25 Um

(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 Mm (lateral direction) x 260-pm (vertical direction)
X 25 Um (depth),_and.the thickness of other portions than
‘the recessed parts is'125 Hpm (the thickness of the recessed

parts: 100 MHm).

(4) Elastic ahisotropically cohdu?tive-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 addition type liquid
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in the vertical direction and 150 m.in..thickness. The
t hi ckness (thickness of one of the forked portions).

of the part to be supportedgign each of the elastic
ani sotropically conductive filnms is.20 m 10 The

- content of the conductive particles in the conductive

parts for connection in each of the elastic

ani sotropically conductive filns of Anisotropically,
SCAAEORET FEPESAN SIS acih AN SR pd S heBaT TS by wéight Of
investigated. As a result, the content was abaut 30%

CPRAPERAY Sof 24 LI LGe <119 f r FOGTER GRS (thohe tve
ts f t to b t
nEREUE R Urs: PHEIGGHE (5 2 HE F et Ergnar SREPPaE pF Rgessure

el.asti.c ani otr?p caII conduct|

sﬁﬁe F1i0EsT Ch ?%ﬁ%% ?%E%g ﬁomPOSltlon'
CO”dUE“g‘ﬁ HhlvE % B I St &P z;tth€w<$0 &’é‘}gtéyﬁé’ PRar

suppor that he. conductive partic

pgactgt satgs%&tldﬁ%ggfd§n§y'ft nﬁapért§hénv198051ty of

unctional rcult oard I nspect1 on:

%Hlﬂinﬁ q&r @@OC P(ac%ef fed %mﬁeé\éﬂ@ﬁrsé@eéﬁ% céPed

pansion: 4.8 x 10-'6/K) was used as a base material

_ pEBduBquw’é§e@>fm ACUigdoop0aid sfhor {MSRRGIIIbed ™ Wi dhess of

i nspection el ectrodes had been forned in accordance

tﬁbtBu%eﬁab&%ﬁﬁcQ4JJﬁQﬁIeSQQﬂdtW@ t@afh§tb@ﬁ@€hﬂoﬂfthhecured
el ectrodes to be inspected in Wafer Wfor test. This

‘pebdauitt 18o@5d KN wWats pesdd ans | she eadanglbar twpéhliquid

di nensions of 30 cmx 30 cm as a whole.. The
siibhspeati ambdleact r odes t hereof . each have 5 di mensi ons

of 60 min the lateral direction and 200 pmin the

vert iBa mpiepertbas FhAi shei padiit domartyPeor iigydse@tiilgigone

rubber were determined in the following manner.

 (1).Viscosity of addition fype'liquid silicone rubber:

A viscosity at 23 £ 2 was measured by a_Biookfield

‘viscometer.

(ii) Compression set of cured silicone rubber:
Solution A and Solution B in a_ddition type liquid
silicone r'ubber. of the two-pack type were stirred and mixed

in proportions that their amounts become equal. After this

. mixture was then poured into a mold and subjected to a

defoamirig treatment by pressure reduction, a curing
treatment was conducted under conditions of 120T 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°é for 4 hours. The columnar body
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“will hereinafter be referred to as "Inspection Circuit
Board T". (6) Sheet-like connector: 10 A |l anm nate
materi al obtained by |am natdng a copper |ayer having
a thickness of 15 mon. one surface of an insulating
sheet forimed of polyi.m de and having a thickness of -
20 gn1mas provided and 15, 496 t hrough-hol es each
gxten % Erou h in the thickness- MASG directiaq of

HE £8*PABG AP g“§r‘?§etasar?d %Pa?\ﬂlﬂt?“a & DRSS ot

were fornmed in thgélnsul sheet of the.|l am pat

foe v B @a??é?ﬁn%r%%oﬂa?na 6249.
(9155083 LEEAGl, Sheciiates 110 b nspsgted 1n Wafer

est “by ectlng t insu |ng sheet to

| asery Fﬁgh%gigﬁgt {%éﬁ@o Aéﬂé@é%ecﬂP @% Y8si L hen type

subj ecte ogr ap and plating treatnent

1%&5d”595§bon@%ﬁ%ﬁ\é§b@r‘e %‘o‘h?i‘é'cttedp%ﬁa éj %ttfegrs@rdey

nnect e copper |ayer were forne

cbhao¥gBnBokLEs ihn thie jitRgul @t Ny tHReRby d%klb@ea sheet
same time, projected front- surface elec rode parts 25 -

hwiﬁgr al kyieenaest ed 0O st ha.r eapeetb¥ensheybe Chpelihen was

parts were formed on the front surface of the
prepsdkati bg phaehingleodi amiiseshelkteachmebsit® its tear
front-surface electrode parts 95 was 40 m and the

" sheeghthf aeneBhe: 9T peea@fotdenceé nsitiat ing Bheetowas

20 m Thereafter, the copper layer of the |lamnate
(im} ePabmessrsdbhectegsso a photo-etching treatnent
to renove a part thereof, thereby formng 5
rect dngig srhdsick predueed el cthedeapearnanree A havi n‘ghe
di mensi ons of 70 gm x 210 m Further, the
ite®nfisiy) f wese éﬁé@kﬁéd@npépﬁsa@ﬁ&hﬁécka§grﬁﬁ@ereSU1tant
el ectrode parts were -

laminate was used as a spec1men to measure its durometer- A

hardness at 23 + 2T in accordance with JIS K 6249.
The conductlve paste comp051tlon prepared as a

moiding.material for elastic anisotropically conductive

~films was applied to the surfaces of the top force and

bottom force“oflthe mold by screen printing, thereby

forming molding materiel layers in accdrdance with a
pattern of the elastlc anlsotroplcally conductive films to
be formed and the frame plate was superlmposed in |
alignment on the molding surface of the.botrom force
through the spacer on the side of the bottom force.
Further, the top force was superimposed in alignment on the
frame plete 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
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‘subjected to a plating treatnent with gold, thereby
formng electrode structures, thus producing a
sheet-|i ke connector. 10 Thi gpsheet-1i ke connector
will hereinafter be referred to as "Sheet-I|ike
Connector M. (7) Test 1. Wafer (2) for test was

~arranged on a test table, and Anisotropically

.Conductive . Connectar Cl was arranged on 15 this_
tpgpdmend) ynsley eanditignyment08R 5aEhl ahearnehiifat
each of the conductive parts for connectjon thereof
appPd Yinge & SR BIetife b @l v BI R tRYdeens Ircated
i nspected of Wafer ( for test. Inspection. Crcuit

bESHEGTT GHT SR Bt ET IR AT S TP G yrayers in
ti Co tof, G in 2 [ t i h '
RSSO 0 e IS LT ST gy

Ahabarae o e JaRROIiVE COMUCLIYE AALLSL0Tin cach

conne Ion o I SOUTropl Ca uctil ve nnect or

1..E AN ' ' T . -
oG BB AR P GG PR T Mhging otes of
tWas shagR %H%Ct%ss't‘hg]s\/ ARRYdEhd % e JESRESEdME v

I nspection el ectrodes In I'nspection Grcuit Board T
cBhdulcRANe eRefatide (2REk: adNd o olifalihC cBBductive

resi stance between an inspection electrode, to which

“cbhgectolrt a9 1hak kaem AR iRs, r Sk @Y to as

other-inspection electrode was neasured. as an
“aheebitire piesilgyamemduddisreigaideartsefarred to as
"insul ation resistance"). 5 between conductive parts
for c@heeefliasmt iicn afvdissatrogpicedlly cdtahducitvevefilms - thus
"Connector C to count the nunber of conductive parts
obdr ivnednedtlilome [tEs dtiddechsipentiticaldsi st &ack wds the

MSL or lower. Those that the insulation resistance
epapdenanisotropically conductive films has dimensions of

2,200 Mm in the lateral direction and 1,400 Hm in the

vertical direction. In a functional part in each of the

elastic anisotropically conductive films, 26 conductive
- parts for connection are arranged at a pitch of 100 MPm in 2

- lines (the number of conductive parts for connection in a

line: 13; clearance between conductive parts for connhection

_adjacent in the vertical direction: 450 Mm) in the lateral

direction. The dimensions of each of the éonductive parts
for connection are 50 HUm in the lateral diréction,-ZOO Hm
in the vertical direction and 150 pm in thickness. The

value of a ratio W/Dn of the shortest width W (50 Um) of _

the conductive part for connection to the number average
particle diameter Dn of Conductive Particles (1) is 5.8,

and the thickness of the insulating part in the functional
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conductive parts for connection is. ‘10 M5 or |ower are
10 difficult to be actually used in electrical o '
inspection as to integratedggircuits forned on a
wafer. -The results are shown in the follow ng Table 2.
(8) Test 2: Wafer (1) for test was arranged on a test
table 15 equipped with an electric heater, and

Ani sotropically Conductive Connector C was arranged
pemtt hiss 10&f &m. ( 1Fohdnctivet pRntal fganBAR-CANNEGERCR are
~manner that the conductive _parts for connection .

arFepgsf RPEVEERalEE SONHE Fesp&ahtie T & fes' I
LOFAEAR MBS4r QUESIAS LGS NAEER i I IoR and the frame
Ani sotrgpically Conducti a i l. i t '

PRt eouCRLe S HIEREROP aP Ft RECMEBethPof BBl igReparts for
th f e. | t ed .th ti .onduct |

nBRFFETPGE COBRNECE G HBY TAnitist nBHEAY U v 00 M
.Conpector O . _Further,. 25 In [ .G it d

adhgr 408 o 7k CAGRA TRer 5. Hbad of I (1 4B
tﬂggkhggst Qt%\i%g%e%%n%%to' e Jrardn qror]{é&‘gﬁﬁtﬂi(lﬂis) .of the
about g on the .average) . An electric 97

phesi $hanee shighueeR d2 jinNRREH I @l draes anisotropically
electrically "connected to each other through the .

”C?Hhﬁgggggi@th% 1G0RQPUGEHi ve connector and Vafer (1)

or test anong the 15,496 inspection electrodes in

| nspeghikoBoGitealti bf Bhar dchdncwAses peoassileal Vin the
nmeasured at roomtenperature (259C) to record a half
cohdube iekephrites fesi stcamee tialrua nressilr exf ashe almstic

el ectric resistance (hereinafter referred to as .
ahdenduopicallysicenaiveetive dfilinke cforfductatveompiaral ¥yor
connection in Anisotropically. Conductive Connector .
Cepductive Connector C1l 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 elastic anisotropicallyw

conductive films were obsgrved. As a result, it was.
cbnfirmed that the conductive particles are present in the
parts to-be'supported.and that the conductive particles are
scarcely present in tﬁe.insulating parts in the-functional
parts.
(5) Circuit board for inspection:

Alumina ceramié_(coefficient'of linear thermal
expansioh: 4.8 x 10$/K) was used as a base material to

produce a circuit board for inspection, in which inspection

- electrodes had been formed in accordance with a pattern
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10 thereby counting the nunber of conductive parts for
connection that the conduction resistance was 1 S2 or
hi gher. The above-descri bed gqocess is referred to as
"Process 1". After a load for pressurizing the circuit
board for 15 inspection was then changed to 126 kg
(1 oad applied to every conductive part for
connection: about 8 g on the. average), the tes%
conppaprapdingatedths m%é@rnAPFth?h@lEf:éﬁﬁé‘Fét (e 5t
the test table becane stable, the, conduction

ingpstafcanofafRs WohAuctrFE - paf %Sf5+r85ﬁﬁe%??5ﬂ fR*

.20 Ani sot ||y Cond _
1ﬂﬁg§a%28nrgg{%gct¥§g aﬁghhéﬁ gg%gﬁgégéggégm?%tgnhghno cm
the n d

atns EBAGRCt | Bh° °¥€§$€%$%§%p€%é§&r@§eg°9ﬁ55%69”e593‘have

Th ft t t f d_f, .
OHBERSEROENPE BDabE BnERana0berat HAEFIGER BranaRy o
efer%%?c&? 8§reg%98ﬁss fhis - @%Egﬁlrhﬁoégétfofbhﬁspﬁétlon '

oom tenper at ur e, e pressure agai nst
w%%iCHE eQHQEQeEOBe'Qé@%?&bgntWa§3981n%%%%%§%% cih®uit
ove-described process is referred to as "Process
p3ardlhe above-described Processes 1, 2 and 3 were
regarded as a cycle, and the cycle was continuously 5

(6§Pest &6 500k & | BBsnédtéstal . In the ‘above-descri bed
test, those that the. conduction resistance of tHhe

CQndUAtﬂaﬁlﬁatESmEQErlemnbbthunedlbyllamlhagheg_ar@opper
difficult to be actually used in-electrical inspection
19§eknhagﬁat;ed ehhicknkss b@r msd pmlonoona walfrérace of an

insulating sheet formed of polyimide and having a thickness
of 20 Mm was provided, and 15,496 through—holes each
extending through in the thickness-wise direction of'the

insulating sheet and having a diameter of 30 pm were formed

. in the insulating sheet of the laminate material in
accordance with a pattern corresponding to the pattern of
electrodes to be inspected in Wafer W for test by

. subjecting the insulating sheet to laser machining. This

laminate material was then subjected to photolithography
and'plating treatment with nickei,.whereby short'circuit
parts integrally connected to. the copper layer were formed
in the through- holes in the 1nsulat1ng 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



- The results are -shown in the following Table 3. (9)
Test 3: A conduction resistance of the conductive.
parts for connection was meggured in the same manner
as in Test 2 15 except that Sheet-like Connector M
was arranged on \Wafer (1) for test arranged on the
test table in alignment in such a manner that the
front-surface el ectrode parts thereof are | ocated on

wabesel pot r eddsthe beighspdaved te spatface Pf fidre t est,

Ani sotropi cally Conductive Connector C 20 was
imsuhagédgorh8htetaki RE. @@nne@hereﬁfFﬁralFBﬁnﬁﬁPpanlaYer
such a manner that the conductiyve

ettt ahs Bl e st Lt raser i
tEEiE’?@EtFEZOrPE‘B Ve Bo&Pd trthgE erﬂ’fgsgc%ﬁrzeey cfa rq“ln
reGhanerios gaFﬁ‘—Fb’F%%& R d.cg‘fﬁ‘%%%’atﬁf %Saocﬁ‘vtq@" 9
afrnadonsnoth aﬁ%‘ehigﬁéﬁ% %éﬁﬁ%é‘ncé%%? bhtgsEreace
of5EPERAR Prabic A Bt st d S0 e Al ?%‘*’pﬁéaﬁ‘*y’“@

SSBEQB%EBV%OC% qg%ﬁ dM%%éQt%Eﬂ%H*léh'dbﬂd“5ﬁﬁﬁﬁbby formlng

. ner as anpl e 1 except that Conductive
'E@EtkghgssQ%LdW%&%sUS%%d§Wﬂ¥dﬂﬁt£ﬁg(3"Hhéét4&hke connector.'
articles . This anisotropically conductive

Tﬁ@@ngﬁE@%JMﬂHe pmeidtaft erile Hefein=efkd10 I&s referred to
~ "Anisotropically Conductive Connector C2". In this

aAnisabeepilaild yonerdueid e 10 Connector C2, the val ue -
of a ratio WDn of the shortest width Wof the
(Gwndvéétve:part for connection to the nunber

Wafer (2Y for test was-arranged on a test'table; and
Anisotropically_Conductive.Connector_Cl was arranged on
this Wafer (2) fot test in alignment in such a manner that
each of the conductive parts for connection thereof are
located on the respective electrodes to be 1nspected of
Wafer (2)  for test. Inspectlon.01rcu1t Board T was then
--fixed on to this Anisotropically Conductive Connector Cl in
alignment in such a manner that each of the inspection
electtodes theteof are located on the respective conductive
parts for connection of Anisotropically Conductiﬁe
Connector Cl. Further, Inspection'Circuit Board T was
pressurized:downward under a load of 124 kg-

Voltage was then suocessinely applied to the
respeotive inspection electrodes in Inspection Circuit

Board T at.room temperature (25°C), .and an electric



-average particle dianeter Dn of Conductive Particles
(2). is 6.0. The content of the conductive particles
in the 15 conductive parts $®r connection in each of
the elastic  anisotropically conductive filns of

Ani sotropically Conductive Connector C2 thus obtained
was |nvestigated As a result, the content was about

. 30% f

<EBhabiSLRafhet 17 WRskbREl Mg hidkna 0 oy oo
ort t |

e L A e i

@Bﬁgroﬁée&xgdmgéé defesyl by bﬁe@%§1ch@EhEﬁ§gukhat the

rve particles are present Iin the parts to be

(EEQB%%%QeQ”QeEQi‘Eehh @ oCARAMGHisVA aRAlH GRS Alice?d.

“'scarcely present 1n the insulating parts in the

;5 _:bEEQgEBOEthUEEEB§ pI%%E kor E%%he%ﬁﬂai'BﬁﬁAniSMﬂﬁbplcally
conducted 1n the same 100 manner as in Exanple 1

'CgﬁaﬁgtlbgatoﬂﬁbéQbEOQUC&b'bou@Qﬂ&ﬂﬁihﬂﬁﬂﬁhﬂﬂﬂthﬂ&ndﬁbtlve
was used in place of -Anisotropically Conductive
p&eRBeeher cGhnethe ohestlatts thar énssil@un dm terel Steldomivas 10
Tables 2, 3 and 4. 5 <Exanple 3> At anisotropically

'Mmquuqtdw\é& CorReekOrhwas thieodused a tint e ssiatmnmnieatween

- as ‘in Exanple 1 except that Conductive Particles (3) '

ceBHactsed parpkage rofcobordudioiny 6 sPar iMP esr  Tayer Tare

. ani sotropi cal ly conductive connector will 10
10 dhéfecnatt & be meftereddd teess imaslesttggiacal iyspection as
_ Conductive Connector C3".. In this Anisotropically

tGondlegirasedCeirsatics @r“teh"e ofglaud’adtey ratio WDn of

the short est
The results are shown 1n the follow1ng Table 2.

(8). Test 2:
”lWafer (1) for test was arranged on a test table

15 equ1pped w1th an electric heater and'Anisotropically
-Conductlve Connector Cl was arranged on this Wafer (1) for

_test in. allgnment in such a manner- that the conductlve
parts for connection thereof are located on the respectlve
electrodes to be 1nspected of Wafer (1) for test.

_20. Inspectlon Clrcu1t Board T was then arranged on this
Anisotropically Conductive’ Connector Cl in alignment in
such a manner that the inspection electrodes thereof are.
located on the respective conductive parts for connectlon
of Anisotropically Conductive Connector Cl. Further,

25 Inspection Circuit Board T was'pressurized downward under a -
load of 31 kg (load applied to every conductive part for

connection: about 2 g on the average). An electric
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: C%m%gwevsnpgapﬁgﬁpea@w e,

wi dth Wof the conductive part for connection to the
nuber average particle diameter Dn of Conductive
Particles (3) is 15 6..5. Tge content of the.
conductive particles in the conductive parts for
-connection in each of the elastic anisotropically
conductive filns of Anisotropically Conductive
Connector C3 thus.obtained was investigated. As 20 a
resbgtancehbetyreane. iRaPeLBIGn ?é%qtﬁogérsn@%fct&lcally
volume fraction in_ all the conductive parts fo
cepnpetefloho PRENPRLDETE UGl o é&léﬁ&rpﬁécally
insulating parts in the fuynctiqnal_ parts of the
%ﬁ&ué ,V§OH|H%§RM§WQHG the

was 25 conf Hmdthm

18 o3 L PIBSB AP P FLE e G oan i AR ATid CTp ST g Bgard T
W%iaggé%555?ggéﬁP%%ﬁ%%%e InQUCt' © R gi&%kﬁ% [25C) to

sulatln

. fUQ%&' gl %O%ﬁ Qﬁ%t%lez%iaclreEQ§k éf%ﬂ@al%@zﬁédgﬂf%d as
e | the

onduc N sane  nmanner as in Exanple I except

ﬁhgi?égkigtggghg%Eh%e QQQQ%QEbf%eQOQ@Q%EQ%dC%dM§% used

Ani sotropical 'y Conductive Connector CI.

» ggﬁdﬁ@%'ﬁbhs r@%gst§|i‘1%‘@” ) g tt'?f‘e fQnlwitngeTaRIras f&r 3
Exanpl e 4> An ani sotropically conductive

cSQﬁ‘Q@EE@h WAS ARH @YHERP i dal 1 v tiRRN@ondedtbr C1,
Exanpl e 1 except that Conductive 10 Particles (4).

£tMEBFEbySedubtt iphaed cohuGbrAuRlf \W@rardtitlee par(th) £okhi s

~ani sotropically conductlve connector will hereinafter

cbenéstebhednhe ahe A@Inmﬁﬁwm&lds)is@almdiécwa\se 1 Q or
Connector C4". In this Anisotropically Conductive

_ ‘higher. The above-described process is referred to as

“Process 1”.

After-a'load-fOr pressurizing the circuit board for
inspection was then éhanged to 126 kg (load applied to
every conductive part for connection: abou£-8 g on.the- 
average), the fest.table waslheated'tb'lstL After thé
temberéture of the test.table became stable, the conduétion
resistance of the conductive parts for connection in
Anisotropically Conductive Connector_Cl was measured in the
same mahner as in Procéss 1 to cbunt the number of
conductive parts for cbnnection thét the cohduétion.
resistance.was 1 © 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
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- Connector . C4, the value.of a ratio WDn of the
shortest 15 width Wof the conductive part for
connection to the nunber avegage particle. dianeter
Dn of Conductive Particles (4) is 5.8. The content of
t he conductive particles in the conductive parts for:
connection in each of the elastic 20 anisotropically
conductive filnms of Anisotropically Conductive

redracedor Taet fReventarfedPRAsPrAGESE dat E§TeAsedato as

Jesult, the content was about 30%in ternms of a vol une
PEQEESSN 3 al | the conductive parts for connection.

"The ‘parts to be sup d_and the i sulatln arts in
25 thEhPuﬁPPVSnQFSSEF%§%0PFﬂﬁ§S§F§s 'c 2 otfoplcally_

CETAFAERed ot RabERE c ORRUCTIS/ETSAR I"H e e i

s € .
YSRGS iM% SO present in

r%ggeigﬁ é%gréim%%a?geﬁ%ﬁgﬁyted and t hat the conductive

present in the insulating

parts i n th aggg%thggklﬂ@HWEESfTe%%o%e-Eﬁyf %h%nd

Test were conducted 1n the sane 5 manner as i.n

ngﬁmlt%o]n GERk skl d%n'iﬁl%t rRIGRI e GAIIAUCtdOtE.

nnect or mas used in place of Anisotropically
cgﬁﬁgléqﬁ'o\ﬁe% ANEE L rg.thPeaf@deif)?lé‘&ﬁt @@%‘@ ddchdery
I'owm ng Tables 2, 3 and 4. <Exanple 5>

UQEHSQBY@Qb%%&hbaQomﬁéﬁédﬁidﬂﬂvﬁﬂﬂﬁﬂegMﬁtdﬁﬁuhﬂﬁﬂitSJformed
the same manner as in Exanple 1 except that Conductive
oRagt ivalres .(5) were used in place of Conductive

Particles (1). This anisotropically conductive
connecher reishll thereienahioam be rtdfeerflordd owd rgs Table 3.

"Ani sotropi cal ly Conductive

(9) Test 3:

A conduction resistance of the'Conductive_parts for

_ connection was measured in the same manner as in Test 2

except that Sheet-like Connector-M was arpanged on Wafer
(1) fer test arranged on the tesf table in alignment in
such a manner that the front—surface.electrode.perts
thereof are Iocated on the electrodes to be inspected of
Wafer (1) for test, Anlsotroplcally Conductive Connector Cl

was arranged on'Sheet—like.Connector'M in alignment. in such

‘a manner that the conductive parts for connection thereof

are located on the baek—surface electrode parts in Sheet—
like Connector M, and Inspection Circuif Board T was
ﬁressurized downward under a load of 62 kg (load applied to
every conductive part for connection: about 4 g on the
average), thereby the number of conductive parts for

connection that the conduction resistance was 1 Q or higher
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15 Connector C5". :In this Anisotropically Conductive
Connector "'C5, the value of a ratio WDn of the
shortest . width Wof the.copductive part for
connection to.the nunber average particle dianmeter Dn
of Conductive Particles (5) is. - 3.4. 20 The content
-of the conductive particles in the conductive parts
- for connection in each of the elastic anisotropically
wegonuottied filns of Anisotropically Conductive '
Connector C5 thus obtained was .invegstjgated.
r esulfhe mMesuddiit éte i Hbotht ng#j((g‘fﬂg o?_éél
25 fraction in all- the conductive parts for
<FHHR@ i%h. The parts to be supported and the

i | ati tsin.the f t | _ .
of 2ot LS et 1 SRR BRI PL0E WAE proaucea
irgbﬁg.{j\éﬁeﬁd%%agfr%eriesyé UinEx le CPF‘&E%@Q that EBRductive

0 i'cles are present int parts to be

.
e 4.
vol une

'P%%ﬁﬁ%%ﬂ%db'uké{guuééf f&”ﬂy LLVver PabhiGLESvar Particles

resent in e insulating parts in the
unciggnal, 58 RS cal8sf chndifdtive Bthréstos WeIe
‘%bhdb%ﬁ%ﬁafﬁétheéggﬁg %gnné}-asqin Exanpl € 1 except

nd el AP SPtEOPE S FYed Condast t i SoaRepioallh vaadusedve
1N 6face of Anisotropically Conductive Connector CI1.

cIiBeEESHI 57 ar ernl Grshowihigb i @l 1 oni Cendabt eee 2, 3

and 4. - <Conparative Exanple 1> An ani sotropically
CEPREBIES F ViEe2 COMMECY AT usast paodated WYDnt hé- shre shemtest

as i'n Exanple 1 except that Conductive Particles (6)
wigtle wsefl the ptacduotiGendacti ferPapnnekgson]1fo( the number

This ani sotropically conductive connector will N
average particle diameter Dn of Conductive Particles (2). 1is
6.0.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisqtropigally-
CoﬁdﬁCtivé Cénnectbr C2 thus obtained was investigated. . As
a result, thé content was about 30% in terms of a volume

fraétion in all the cbnductive 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 résulf, it was
confirmed that the condUctivé particles ére.present in the
parts to be_supported-and that_the conductive particles are
scarceiy preéent in the insulating parts in the functional
parts.

Test 1, Test 2 and Test 3 were conducted in the same
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hereinafter be referred to as "Anisotropical ly
Conductive Connector C6"..In this Anisotropically
Conductive Connector C6, th@&0value of a ratio WDn of
the shortest wdth Wof the conductive part for '
connection to the nunber 20 average particle dianeter
Dn of Conductive Particles (6) is 2.6. The content of
t he conductive particles in.the..c i ve:parts, for
mRRReCEF okt BRBHEhCof. EREeBEadTAL AAIroS PBARAILY,
conductive fil f [ ropi.gal Ly 23 Gopguctive
CQ%%H%%%S?‘E%n?%Etgr ?g wa geeﬁ.lh gt?c eg

s “obtai ned was i1 nve gated. As a

.Aéfgg%%gﬁg?%lg??&?ﬁhuﬂﬁﬁv@b%Bhnég%BEnCﬁ@rn@h@fr@sﬂﬂkgnﬁré

rac e conductive parts for connection.

sthold 1ANERRAELS1601RE SHBRAL! od andnkna i nsulating
parts I n the tunctional parts of the elastic

_<§Qgﬁﬁ%éoggcally conductive filns were observed- As a.

result, 1t was confirnmed that the conductive

'partiﬁhe§n§§8t96§§éﬁlibncbhﬁu@t@&ét&ohﬁectb&.was produced
supported and that the conductive particles are

 18CeheekY¥mpr AsaAtri Bst e Erampdl Nngegakept ithatth€onductive

functional parts. Test 1 was conducted in the sanme -

pARBNElLess (BN ExaEpleedliexpdpicet it Camidsottriow Ealttycles

.Conductive Connector C6 was 10 used in place of

_(Anlsonmb@i@mi$qtf@pﬂu@l1YeCGnﬂneti@e chnngpeoreyiylis

are shown in the followi ng Table 2. <Conparative

hExahphEt2s e arifssredpiteakisy “ASAGRHIOPE C@dive SORAUFEd Ve

produced in the sane manner .as in Exanple 1 except .
CohaectondGa(i-veln1thpar Bpépesrepicadte teedurhifBrace
of Conductive Particles (1). This anisotropicall%rtest

- CepREGEPTYE3ecoihEcad i f @ ratio W/Dn of ‘the's

width W of the conductive part for connection to the number

average partiCle'diametér Dn of Conductive Particles (3) is

6.5,

The contént of the conductive particles in the
conductive parts for connection in each of the elastic

aniéotropically conductiye-films of Anisotropically

: COnductiVe'Connéctor C3 thus obtained was investigated. As
a result, the COnteht_Was about-BO% in terms of a volume

. fractiOn-in all the conductive parts for connection.

Tﬁe parts to be'supported and the insulating parts in
the functional parts bf the elastic anisotrqpically
cbnductive'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
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herelnafter be referred to as "'AM|sotrop|caIIy
Conductive Connector C. 7". In this Anlsotroplcally
Conductive Connector C7, tH@]vaIue of a ratio WDn of
‘the shortest 20. wi-dth. Wof the conductive part for
connection to the nunber average particle dianeter Dn
of Conductive Particles (7) is 9.4. The content of
gggsconductlve particles in the conductive parts for
connectlon in each of the elastic -25 anisotropically
condueddver fitdde of Aid SDésOps Cably Eonduetedein the same
Connector C7 thus obtai ned was investigated. As a
maaaelt ast ha eaamphe Waexzlked t3R0 iAmitsrtwopoifcal Mol ume
105 -fraction in all the conductive parts for :
coadnettivenCohhecpart €3t @alse usepbdnt ¢d aaned dfhe
insulating parts in the functional parts of the
Apliastiropapaddyr 6pndakity vec Codumetatws 41 .ns Tiver gesults are
observed. As a result, it was 5 confirned that.the
sbowdudni tbepdprtilowéngafabgdessént 3 mnchet. parts to. be
‘supported and that the conductive particles are

<BEpampéPy4present in the insulating parts in the

functional = parts, Test 1, Test 2 and Test 3 were
condubﬂeanﬂﬁoFﬁepéﬁﬁélyléoﬁgﬁﬁéﬂvﬁsQQ?WSﬁﬁﬁﬂe¥?§ PrOduced

132%%2&%%%@%%2‘ 58 A Bmeg daldiy Ve%&notﬂﬁf&ggndcuctwe

Co t I h ol

PSVEELS’ §Fonfth CORhAS, Botes BT LS
| | d

(?ﬂlsqfhoglgg.sgtggnlggi; ?88?8%&95 ?@ﬁHBFQQEC%Q11'”

e sane nmanner a exce

'hggggHg Eg? EEFQES% Qg) QEK%HT§§%HdbﬂQé¥¥§(Honductlve

Ive rtlc

Connector Cc4”. 1In this Anlsotroplcally Conductlve

Conhector C4, the value of a ratio W/Dn of the shortes£
ﬁidth.w éf the conductive part for coennection to the number -
aﬁefage particle.diameter'Dn of'Cénductive Particlés'(4) is
5.8.

The.qoﬁtént of the conductive parficlés in the
coﬁdﬁctivenparts for connection in eaéh of the:elastic

anisotfopically conductive films of Anisotropically

- Conductive Connector C4 thus obtained was investigated. As

a_resUlt;-the content was about 30% in terms of a Volume
fraction in all the cdﬁduétive parts for connectibn.

The parts to be supported and the insulating parts in
tﬁe functional parts of the elastic anisotropically
conductivé films were observed. As a result, it was

confirmed that the conductive particles are present in the
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-(1).. This anisotropically conductive connector wl|
herei nafter be referred to as "Anisotropically
~Conductive 20 Connector C8"10Rn this Anisotropically
Conductive Connector C8, the value of a ratio WDn of
the shortest w'dth Wof the. conductive part for
connection to the nunber . average particle di aneter Dn

| Conduct Particl
oI B el R oo

s~ of opi cafl nductive
pgp@pector C8 thus obtained was investigated. As a
result, the content was about 30%in terns of.a vol une

- fraciiQr N aldst Be LRNGucdd ve pard scdiuEodect | Ole same
The parts t'o be supported and the insulating parts in

mahride éynfﬁl@Qéﬁppér1Se9EebEetﬁha8hh@samk@ feapigal |y
conductive, filnms were observed. As.a result, it was

cHldE s thahethercondueki veepahhi plageabe present in

%ﬁ&%é¥|€§é?€ tlfne%ﬁnl Fpmgt§hps%h%68agéoQgro&h%@ﬂﬁ%nal-

- -the .parts to be supported and that the conductive
APt €bEScAr By seadaetyvpr esankcitbrt B .i nBuéatésglts are

parts. in the functional 10 parts. Test 1, Test 2 and
shi®eat $nwehe fohtloewierd Tabllke 2anBd amdnder as in
: Exanpl e 1 except that Anisotropically Conductive
<EScmebé¢ 05> C8 was used in place of - Anisotropically
Conductive Connector Cl. The results are 15 shown in
t he fAnk |ow sgtieniesl 2y QoaﬁﬁcﬁiVe<GﬁﬁE8F§PFVEaExQﬁﬁﬂéced
4> An ani sotropically conductive connector: '
iprigiricedme | papher safel rakiernras ﬂnEE£§ﬁ§|éhfte§886P0tlve

t hat Conductive
Partlcles (5) were used in place of Conductive Particles

(1. This anlsotroplcally conductive connector w1ll-

hereinafter be referred to as “Anisotropically Conductive

_.Conneétor C5”. . In this Anisdtropically Conductive

Conneétor C5, the value of a ratio W/Dn”of the shortest
width W of the conductive part for connection to the number

average particle diameter Dn of Conductive Particles (5) is

3.4.

The content of the cOnductive.particles-in the
conductive parts for connection in each of the elastic
anisotropically conduCtive'films of Anisotropically
Conauctive Connector C5 thus obtained was iﬁvestigated. As.
a result, the content was about 30% in terms of a volume
fraction in -all the conductivé'parts for connection.

The parts to be.supported and the insulating parts in

the functional parts of the elastic anisotropically
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“Particles 20 (1). This anisotropically conductive
connector will hereinafter bebD3¥eferred to as

"Ani sotropically Conductive Connector C9.". In this
Ani sotropi cally Conductive Connector C9, the value of
aratio WDn of the shortest wdth Wof the

ctive Par

rtil ane

nduct.i ve t o f ' h
BT e e B et It A8ndadtrue par bl ¥PEs
' N 15. . < i i
-Clgﬁ)ft-l%glefO%hgt -Erfﬁ% Q:%%cﬁﬁttfuet &%%ta{f/ee Iﬂ@ge'ngj%.g)f the

conductive parts tor connection’in ea

e sekaSHeC s AL RIHR A€ M e dililvi® firticles ax
p%ni'e'g_ot ropie_cz;ls'Iu?))‘i/HO Conduc?tcc?ve aConnectorn C9 tlhus %ﬁt ziicngtf are
s&@%ebﬂ‘{;e?}r'e%h@cd 1irA%he B dbid'®LAY 6 (MRS AR onal
30.%i1n terns of a volume 5 fraction in all the
pggaguctive parts for connection. The parts to be
supported and the insulating parts in the functional _
partsredtthe eLast s Candi 9e5€0BI Gakkycosa@nduedi v& thénsame
were observed. As a result, it was confirned that the

‘mEAREUChisv @ npExlamplles larexqeps efiat M thdpiaatld vt 0 be

supported and that the conductive particles are

- CendnceliyepCeserictior (% viarsuisad nigh parace ofn t he

functional  parts. Test 1, Test 2 and Test 3 were

. Apdrdtected cad lyh€osaime t iven femnreertiqr Bdanplhelreguéps are

that Anisotropically 15 Conductive Connector C9.was
shewd in jyhgcdodfl ovwimics Fatdsical 1 ¥ @t i ve Connect or
Cl. The results are shown in the follow ng Tables 2,
<@omRarativeckeaPae Ve Exanpl e 5> An ani sotropically

conducti ve connector was produced
 An anisotropically conductive connector was produced

in the. same manner as ih'Example 1 except that Conductive
Particles (6) were used in place of Conductive Particles .
(1) . This ahisotropically'conductive connector will

hereinafter_be referred to as “Anisotropically Conductive

-Connector7C6”. In this Anisotropically Conductive

Cohnector C6; the value of a ratio W/Dn of the shortest

width W of the conductive part for connection to the number

averége:partiCle diameter Dn of Conductive Particles (6) is
2.6. |

The content of the conductive particles in the
conductive parts for conhection-in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C6 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.
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- 20'in the same nanner as.in Exanple 1 except t hat
Conductive Particles (10) were used in place of

Conductive Particles (1). T™i4% anisotropically

conductive connector will hereinafter be. referred to

as "Anisotropically Conductive Connector C10". In

this Anisotropically Conductive 25 Connector Cl10, the

'Val ueTg @la&‘%tsl %OV\%D fOI' g}ete%]%'ntde%he 1nV¥ij_LtJ£1\Ndafparts in

the conduEfive par ¢onnection to the nunb

tﬁ%&ﬂggge%%uc Ip% tha's%t %@@%&@%M@rd’ﬁéaﬁﬁs

he content of the conductiive

ceﬂahlc%l ¢ Ifrilmewe%n%fsté%@ar hs GOKeGANRECHIORAS.
each of the elastic anisotropically conductive fil ms

c8h FARMSA! APRICahley Brdarductd i Gones arifrdduist in the.
‘obt ai ned was investigated. As a result,; the content

p¥a% saBeUbe3@Uppd riteid e ref ﬁha&ﬂﬁﬂﬁicdﬂdﬂﬁﬁiﬁélpﬁf&icles are
the conductive parts for connection. The parts to be

ssuppelieprarenthan e dtrisng gtairte partd hien furetfwomational

parts of the elastic anisotropi.cally 10 conductive
phirlt8s were observed. As a result, it was confirmed

that the conductive particles are present 'in the:

part sTést bk wapportddched thatheheawendapnpveas in Example

. particles are scarcely present in the insulating

1percepitn thiad, Andsertirordicalgar tionduptiesy GonnREtoR Ghgwas
Test 3 were conducted in the sanme. pmanner as in

“uprgnphe Plasrc Ot P{“H&P%ﬂ%lcﬁar]obf cfaqr}cylcféo‘fﬁdtfcﬂif?%ctor Cl.

.Connect or Cl10 was used |n | ace of . Ani s pjcally
ThEndGSUILFE BSnSEC™ GP e TSRS é d%m in the
%§Hé$g1§?%£ﬁmee%gmj4... 2Q<Qmpmauve

An. anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles (7) were used in place of Conductive Particles

(1) . This anisbtropically conductive connéctor will

hereinafter be referréd'to as “Anisotropically Conductive

Connector C7”. Iﬁ-this Anisotropically_Conductive.
Connector C7, the value of a ratio W/Dn of the shortest

width W of the conductive part for connection to the number

“average particle diameter Dn of_Cdnductive Particles (7) is

9.4.

The content of the conductive particles in the
conductive parts for connection in each of the'elésticf
anisotropically conductive films of Anisotropically
Conductive Conﬁector Cc7 thus obtained was investigated. As

a result, the content was about 30% in terms of a volume
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An- ani sotropically conductive connector was produced
in the same manner as in Exanple. 1 except that
Conductive -Particles (11). % used in place of
Conductive Particles (1) This anisotropically _
~conductive connéctor wll 25 hereinafter be referred
to as "Anisotropically Conductive Connector Cl1". In

£LRES 3 6A1 $AL LART ¢l YoFRRRUGHIeY §a G RH Qonekbt ildie

value of a ratio WDn of the shortest 109 w dth W of :
the copduphir¥g Rar bef @lipporiect 2@ tthel HestIRREMg parts in
average particle diameter Dn of Conductive Particles
thdl¥unck$oRal. phhe sCof ate @] adtd L enduetiirnog ipantliyc| es
in the 5 conductive parts for connection in each of
cbh@uekasti €ilani setdeopibealdnedionducti veshiikpsiof was
Ani sotropically Conductive Connector Cl1 thus
cohraicmed wasti mhes icogatuectiveApad triesigdst aneh@res®nantin the
was about 30%in ternms of a volunme fraction in al

' pthescondbet supppartest faod ddwrtedthicorcontiicHio eppary ifcd es are

be supported and the insulating parts in the

‘stancelynalkepentts iof thiee igisadisite nenipsgitsoginc 4iney functional
- conductive films were observed. As a result, it was
-pebhfirmed that the conductive particles are present in

~the parts to be supported and_that the conductive

partikasls brefestss aRArTRPy HrEsERt CPRATRES n%ﬁl%??n@ame .

parts in the_functional arts. Test .1 was conduct ed

P AnEReaBaE FEATECad 1o BRE t Ao 1
- Ani.sotropically nducti ve Conngctor .Cl1 - used in
CBnggiﬁVgA§P§8FF Fbgﬁlyaébﬁﬁﬁ fﬁéfgﬁﬁﬁkgﬁir Cl. 20

The result re.sh i.n t fal i Ta
Agtg %5P§%F§éa%xg%6Lg%;%veIE%nﬂ%éé%@'@i. Ehg gesults are
shown in the folleing Tables -2, 3 and 4.

<Comparative Example 3>

An anisotropically conductive'connector was prdduced

"in the same manner as in Example 1 except that Conductive

Particles (8) were used in'place of Conductive Particles

(1) . This anisotropically conductive connector will

hereinafter be referred to as “Anisotropically Conductive

Connector C8”. 1In this AnisotropiCélly:Conductive
Connector C8,'the value of a ratio W/Dn of_the_shortest
width W of thé:conductive part for connéction to the number
average particle diameter_Dn_of Conductive Particles (8) is
11.9.

The content of the conductive particles in the
conducfive parts for connection in each of the elastic

anisotropically conductive films of Aﬁisotropically



An ani sotropically conductive connector was produced

_in the same manner as in Exanple 1 except that

Conductive Particles (12) W96 used in place of
Conductive Particles 25 (1). This anisotropically
~conductive connector will hereinafter be referred to
as "Anisotropically. Conductive Connector Cl2 In this

'Céﬂ?é&%i?@Q?éhh%cggpd%gt%%%sl%%taQQQQﬁgﬁﬁy_f;U%sﬁi %ﬁ%{ .As

ue o ratio W the shortest wdth Wo

2CPBgUELI VenePabhtERE £QENEBLLRN 3008 tike taher f AV &/Rsne
particle dianmeter Dn of Conductive Particles (12) " is

£8a8ti5nThe 50Nt €At ebnhhierserdpalivse mal doHRedibd he

conductive parts for connection in each of the elastic .
ani sorreppeats yteopdustippertemandl thel salsiQpitaald Yparts in
Conductive Connector Cl2 thus obtained was

thaveshtgabrdl Asrasresukhe khasadnt anmli swasopieal 130%
interns of a volune 10 fraction in all the '

conddotiveef pamsswéoe obarevkdon. Ashe pastdtioibewas

‘supported and the insulating parts in the functional
cpafismefl thetethst condnrséveopircdlilc) escamdu@iiesenfy |irs the
were observed. As a result, it was confirmed that the

' _paohduteibe papppried and phesethe gonkucts veapes ticlws are
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supported and. that the conductive particles are .
saehrely yPrefesenin| Ahehénprdatanpngapast 41 hendunctional

functional parts. Test 1,- Test 2 and Test 3 were
PEbkiucted in the sane manner as in Exanple 1 except

that Anisqtropically 20 Conductive Connector  Cl2 was

used TS5 pilacd 5 2ARRhiToht chlSF TordtideF ved chhinkle oFame
m%%%%%h%srfgugﬁgmg_g 1sggg2p%ntkg% %%Eg%@r%%iE%HH%S 2,

Conductive Connector C8 was used in place of

" Anisotropically Conductive Connector Cl. The results are

shown in the following Tables 2( 3 and 4.
<Cdmpérative-Example 4>

An.anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles (9). were used in place of Conductive.Particles
(1) . .This anisotrobically conductive‘connecfof will
héreinafter be.feférred to as “Anisotropidally Conductive
Connector C9”. 1In this Anisotropically Coﬁductive
Connector C9, thé value of ‘a ratio W/Dn of the'shortest
width W of the conductive part for connection to the number
average particle diameter Dn of Conductive_Pérticles (9) is
15.6. |

The content of the conductive particles in the



<Conparative Exanple 8> An ani sotropically conductive
connector was produced 25 in the sane manner as in
Exanpl e 1 except. that ConductG%e Particles (13) were
used in place of Conductive Particles (1). This

ani sotropically conductive connector wll 111

herei nafter be referred to as "Anisotropically

: C%Eﬁ%%&lv\ée pag%%n%trorco "Ct]'.Lcﬂl 5] | %a%ﬂ S rig'pei: C@i$§tic

uctive™ Connector C13, the value of a ratio WDn ..

aff sbRSopReEl et coMdiidt ;Weofe tihes candustd e it dat oy

connection to"the nunber 5 average particle dianeter

. chAdatteeRduehine® R tdClemd bhtaired whs Teveorigated. as
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of the conductive particles in the conductive parts

af @estfneehicOront c2aC hadf dbtmite! s iih teinsOts Oph cadbl yme
conductive filnms of Anisotropically 10 Conductive
feagfeohoinChl 1t hhe eanaiurad weapdriestdgat@thedsian .
result, the content was about 300 in terns of .a '

vol un®hef pactisonol bealshpploe teahduct ithee parstwel ft0ing parts in
connection.. The parts to be supported and the
thes@hatitignpdr peats afhdhfeurpdtasdnial qrarsatfpidrel 1y
~elastic anisotropically 15 conductive filns were
cobducténe Adlasr e@sylet obiseryesi. cAAf Br FegGuilfat ittheas
conductive particles are present in the parts to be,
cenppsredd thad ther comducddiuddnie Pas idePrgeent in the
scarcely present in the insulating parts in the

- PREREL FONRE SHRPOTLES APk (thRt & cPRENF il PRykieles are

SEBROUSL L ALRC SO ST 5 d BT 868 sonen

%g i-n place of Anisotropically Conductive Connect or

us
P The results are

Test 1, Test 2 and Tesf 3 were cohductgd in the same
manner as in Exampie'l except that Anisbtrépically
Conductive Connector C9 was used iﬁ place-of
Aniéotropically Condﬁctive Cohnector Cl. The results are

shown.in the following Tables 2, 3 and 4.

 <Comparative Example 5>

Aﬁ aniSotropically conductive connector wés produced
in_the same manner'as:in-Exémple 1 exéepﬁ thét Conductive
Particles (10) were used.in place of Conductivé Particles
(1) . This anisotropically conductive Cdnnector will
hereinafter be.referréd to as “Anisotropicaily.Conductive
Connector C10”. 1In this Anisotropically Conductive

Connector C10, the value of a ratio W/Dn of the shortest

~width W of the conductive part for connection to the number

-average particle diameter Dn of Conductive Particles (10)
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'shown in the following Tables 2, 3 and 4. 25
‘<Conpar ati ve Exanple 9> An ani sotropically conductive
connect or was produced in tH¥ same manner as in
Exanpl e 1 except that Conductive 112 Particles (14)
were used in place of Conductive Particles. (1). This
ani sotropically conductive-connector-mﬁll herei nafter
%SSrgferred to as "Anisotropically Conductive

nnector- Cl4". In this Anisotropically Conductive 5

Conneghar cGhtentth® &V ahiee Rhndudidied pihin Qfest 18 the
shortest w dth Wof the conductive part for

c6RB08EH kN phae th& JHIRAIne AMRITAGH RAIdH @ fe tdicanatRyt i
of Conductive Particles (14) is 5.4. . The content

aff sbReoperaduaty @ nRidticlee s iilind her Akﬁsmmamtda\aay
parts for connection in each of the elastic

- candsethiop Canny cd@rd@atd whids ot aifn e iweet riOmeCsaﬂﬂg)ated

Conductive Connector Cl4 thus obtained was
Abnuestigated thas comtesu twast kbaon 3k mas:ea‘rnmutof:B@%volume
in terns of a volune fraction in all the conductive

- fpart$ohor nceddedthicorontiiclie paarsa ¢ die compporttiod -and

the insulating parts in the functional. parts of the
el ast Theanps6Er 61 bal IsprPesH@dc Binde thig iespdeging parts in
observed. As a result, it was confirned that. the '

' tB@n@H@FW@nB&r PRdtEs ofr Eher ed@ftich aHe OFdopd oed e

pported and that the conducfive particles.are 20
C@EQPGEWeplfé%éﬁt Vet S PSS R%ht | A BaFEEULh t hE Was
functi onal Qgr s. Test 1 was condu%ied inthe s
cHphnEress thR |Cé’ndfcé>%e’§ptpaﬁﬁt Er’ﬁ ?&teré’ﬁueéﬁlnity in the
Cbgdu tive Cbnnecgpr C14 %% | ace of ficl
p%ﬁlgo%Poélcgppfoébﬁﬁb@tlve efior uc ive’particles are

-'scarcely present in the insulating parts in the functional

" parts.

Test 1, Test 2 and Test 3 were.conducted in the same
manner as in Example 1 except that Anisotropically

Conductive Connector C10 was used in place of

‘Anisotropically Conductive Connector Cl. ‘The results are

shown in the following Tables 2, 3 and 4i
<Comparat1ve Example 6> |

-An - anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles (11) were used in place of Conductive Perticles
(1) . This énisotropically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector Cll1”. 1In this Anisotropically Conductive

Connector Cl1, the value of a ratio W/Dn of the shortest
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25_ The results are shown in the fol | ow ng Table 2. 113

[ Tabl e 2] Nunmber of Number of ‘conductive parts

conductive parts for connect?dn for connection that
i nsul ation that .insulation resistance was resistance.
was I OMQor lower IOMQ or |lower Conparative
Exanple 1 0 Exanple 3 4 2 Exanple 2 0 Conparative 1 6

w&dtlﬁXer theCQRATAH MR [REEDESr %&@@9@&?? 2t1l1eQ1uﬁ1ber
Exanple 4 0 Conparative 8 2 2 Exanple 6 Exa

aCepgled pawe: i dX%A 3l finch e LA a6 A ¢ ea xR ePé-riglél@s (11)
Exanmpl e g 2 2 Conparative 3 ¢ Conparative 6 9
iExanpl.e 2. 6 Exanple 9 114 [Table3]aOcCD0000
C)'O-OOOocDrnIlII11_-1-111 o0 0

: -The content of the conductive particles in the

conductive parts for connection in each of the elastic

‘anisotropically conductive films of Anisotropically

Conductive'ConneCth Cl1 thus obtained was investigated.

As,a-result, the'centent was about 30% in terms of a volume

‘fraction in all the conductive parts for . connection.

The“parts,tq 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 partlcles are

scarcely present in the insulating parts in the functlonal

parts.

Test 1 was condueted in the same manner as in Example
1.except that Anisotropically Conductive Connector Cl1l was
used.in place of Anisotropically Conductive Connector .C1.
Tﬁe results are shown ih'the-following Teble 2.
<CQmparetive Exemple 7>

An anisotropicall? conductive connector was producedt
in the same manner as in Example 1 except that Conduetive
Particles (12) were used.in place of Conductive-Particles
(1) . This anisotrbpicallyjconductive connector will
hereinafter be referred to as “Anisotropically'Conductive

Connector C12”. In this Anisotropically Conductive
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width W of -the conductlve_part for connection to the number

average particle diameter Dn of Conductive Particles (12)
is 8:8.
The content of the conductive particles in the

cbnductive parts for connection-in each of the elastic

anlsotroplcally conductive films of Anlsotroplcally

Conductive Connector C12 thus obtalned was 1nvest1gated
Aé.a_tesult, the content was about 30% in terms of a volumél
fraction in all the conductive parts for cbﬁnéction.

The parts_tb be supported and the.insulating'parts in
the functional_parts of the elastic'anisotropically

conductive films were observed. As é.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 tﬁe insuléting_parts.ih the functional
patté. o
Test l['Teét 2 and Test 3 were conducted in the same
manner as in.Example lnexcept that'Anisotropically
Conductive Conﬁector Cl2 was used in placé of
Anisotropically.Conduttive Connector C1. The results are

shown in the following Tables 2, 3 and 4.

- <Comparative Example 8>

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles (13) were used in place of Conductive Particles

(1). This anisotropically conductive connector will
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‘Connector Cl13”. 1In this Anisotropically Conductlve

_Connector_C13;~the value of a ratio W/Dn of the shortest

width W of the conductive part for connection to'the number
average particle diameter Dn of’Conductive Particles  (13)
is 8.9.

The content of the COndUCtive_particles ip the

conductive parts for connection in each of the elastic

anisotropically conductive films_ef Anisotropically

anductive Connecter C13 thus obtained was-investigated.
As a resﬁit, the contept was about 30% in terms of a volume
fractien in all the chductive parts for coﬁnection.
The:parts to be supported and the-insulstiné parts in
tﬁe funetional parts of the elastic anisetropically'
conducti&e films were observed. As a result, it was
confirmed'that the conductive particles are present in the
parts to be supported and that the conductlve particles are
scarcely present in the insulating parts 1n the functlonal
parts. |

Test 1, Test 2 and Test 3 were conducted in the7same

manner as in Example 1 except that Anisotropically

Conductive COnneetor C13 was used'ip place of
Anisetropically Conductive Connecter'C1.-'$he results are
shown in the following Tables 2, 3 and 4.
<Comparative Example 9> |

An anisotropicaily conductive connector was produced

in the same manner as in Example 1 except that Conductive
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?? C)ghls gnlsotroplcally conductlve connector will

'hereinafter be referred to as “Anisotropically Conductive

Connector Cl4”. In this Anisotropically Conductive
Connector Ci4, the  value of a ratio W/Dn of the. shortest
width W of the conductive part for connection to the number

average particle diameter Dn of Conductive Particles (14)

is 5.4.°

The content of the conductive particles in thé

conductive parts for connection in each of the elastic

. anisotropicallylconductive'films of Anisotropically

' Conductive Connector Cl4 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 parfs to be supportéd and the-insulating parfs in
the functionaluparts of the élastic aﬁisotropically
conductive fiims‘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 was conducted in the same ménner as in Example
1 except that Anisot;opically Conductive Connector Cl4 was

used in place of Anisotropically Conductive Connector Cl.

The results are shown in the following Table 2.



'Q Nto 00 Q) ar) Ch'CC) C7 UN O COCONCDGCON
OCOOCDNCY OOO0OO0OO0OOO0OOOOQC) CTNCYH 00
0) CDwd') COCDNO N--13C) N+ €03 H Q ©
ONC (bCDcotlONVOC O0OC O00000O0C) toto
OO0 NC --- ~ C)N'--~NO U w O G Q =--+0
O00OO0O0O0O0OO0OO0OO0O0OOO""0 O OO oboOazmm
%16% %0 'rp'DOv v 00 mbO 00 V2 :35 .4 CDqgCo COd CC
tecdmccatoto DD N NNGQVmNN:.. CVy N
'Nmbétt;f Number of
conductive parts conductive parts
for connection . for connection
that insulation that insulation
resistance was resistance. was
1 10M )} or lower 10 Q or lower
Example 1 0 %og;;_al:v; 4 2 .
Exampl_e2_ 0 Exampitelv: 168
Example:B'_ 0 m‘:‘? 210
Example 4 0 ?;‘;’;;‘;i"; 822
mxample 5| 6 Compacative 28
maampie 1] 946 [REl| 22
Gratasl 36 [onmmes| 694




e -fi -.6 -e -fi -e -fi OMU'r) aCn fi '.C fi it) g
.n fi o tr) fi 'n .nfi "r)y fi G Ofi Cn fi 0 N oO
NoONONpoNrrONOONOll\ﬂOONOONoN-zdeo-
dpee 9dBe mmmnm mui-«i " mvmc4d ~+v mum
116 -As apparent fromthe results shown in Tables 2

to 4, it was confirmed that according to

Ani sotrg_lglcal Ly Conductive Connector O to

Ani sotl @aIBIy Conductive Connector C5 of Exanple 1
to Exa good conductivity 5 _is achieved-in-the
‘conphy tIVE garft sf f or ccnnechlon ih the |eljagtilc

ani-Ep{ Paopilcdl | ly_Eohdlictli vie" 11 b nd | suf fiijqignt

. -gooo“’ o%o%$ﬁbf‘ FYRTIHGNENt e |
i ns|8 aTi|ng Probe Ty il's |achileved; bet ween |adj dcent| :
conpig¢tijved  |parts {on qonnect) oh even V\ﬂer tlhg pli tich)-
of e qomnducT) Ve |parts [fof Copnecti on|is gmal 1, @&
'gooﬂg &gctirijcal |y 104 qonnelgted statefi g stablly |-] |
r et pi hedoqwe™ | R [en®|commrol b | | Ehanded |dddh 'ats\, b
t hefmt |hystleres| s|by tiengr af'uy e| change, | gnd good
configi¢t-hvHiviHs—tel-atred—evier—atHpng—petigdjofT—tTme
eveff Wagn (i t| i pUsed|repgatied] yj upder |ajhilgh- (2T |
t enfiel & wie [eahe: f ohaeat| o |15 “HFFECTS| OF 1 THE 1INVENTTION 2
. Acgbigiing tlo the anisqtriopical | y| conglugtilve. jol—| |
confiect ord df the presant] invientibn he r..rug;

) T b . N
avefage Qartlcl_p fli amgt gr |of |« re| confugtiive arit i cf s
fal [ | W Lo o RO| Lhe | sRedi4 iig| e pnpe| 0 1he rjet & iope 13
thel3haltgst| w dhiofl |the coffaiet i v8|paltl fiGH = i<| 12
confie¢tijon, land. | the|cdefifijci €At bf

> o] Yo —=]w|w

_g-ooooooooooom © [N R :

et | — (SN] o w|emiNn|w]em

s — | | —

<44

’ [~ 2
& _
5 |© | i 1 e o e g ST B
8moooocooooo o rlenlen|—
» — [ b ol asad

t

o

= : .

’g. <1-. <":‘u:c‘ooocor.:t:) ’

! ' - &

=
(o]
[$]
5 w0 |
) ™~ W o
—D—-oooooc.:-oooooo_'vmmo_oooo
5 -7
;mfwfwfwfmfmfmf;cfgfzig
BRE — 8 ——}3 —| 8 ot I =t —|E —~|3 —| 3 —E —| g |
FE -l a - & RS - & -t & ~a2 ! ~a ~t 2 ~4a ~1a
Ole |oolg [0f8 | 2[E 115 125 [ L8 |28 |18 | &2 18] 182
B3 :Z’é-t‘\.’é N REEERE R RERERERE
EE —-‘é ~§ '—‘é r_.‘g —‘zu- ——“go —é. ;.. zolvl- mom
Bl 3 S ]9 T e 1251223522 |2 |2 e
Z| 3 = | & & 2 |§=s|s5=slis |5 |55 |88
Z| & g | 5 g g |8 E|s5 |58 |58 |58 |8 ¢
» 2] »® : ﬁ o M o » o K o X o o M
<] 3] m m m O m o m o m o m om o m




variation of particle dianeter is at nost 50%  so ‘that
the conductive particles are those having a particle:
di aneter proper for form ndglbhe conductive parts for
-connection. 25 Accordingly, the conductive particles
are prevented from remaining in a great amount at
portions to becone the insulating parts in the

_ nnldin@aggge"al | ayer when a 117 - magnetic field is
-applré t% -mol ding material layer in the. o
formation of the elastic anisotropically conductive
films, a necessary anmpunt o he condyctive particles
n.| be gafhered|in g sgghg accpmodated ijn |pdrtf ops
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According to the anisotropically conductive
connectors of the present invention for wafer

i nspection, 25 such effectsiiz® described bel ow are
addi tional ly brought about in addition to the _
above-described effects. Nanely, since the part to be
supported is formed at 118 the peripheral edge of the

f t | t h t t

unctonl DRt MRS S SOUE NG P S8l 2 5o 4,
duct fil d_thi t .t

SRR S, A P

CERRSASA AT A 15 18, DS A Bl

: y con con ard
he d Lo A Bearir d ht aed ductivit
CBBEF?IOHIHQ 5§éﬁéﬂﬁbldﬁ%g and T1xing %o a %%?e?c tvity

1@h'§%1e %Pf%ﬂﬁﬁg cHad NSREE ) Dy s CAEY NEBRSE+Yon in the
Gcted 1A an electrically 10 connecting operation

c19skhe \é@ﬁ%a@ﬁ&%ﬂﬁﬁ dAsPective BBl ropd CahfFicient
conductlve film arranging holes in the frame plate

| l%%lt—&rlm%d px@g; draspandingl Yed i eeisadead PotONE, conductive

whi ch el ectr to be inspected have been forned, of

:pb&&%gE@&e@dﬂdéﬁﬂﬂdhIdVéH5Wh@WﬁEﬁe piht et o8 GMeobpedmctlve

of inspection,. and the elastic anisotropically
p@@l‘t@uctbrve:ofridemtardrﬁngﬁcbm&rﬂ.le,aoeh afod helectrically _
ani sotropi cal ly. conductive fil marrangi ng hol es may be
complelc tienl artede tive stadily duatasledtécermnivsoh repy taphyental
conductive filns are easy to be forned. In addition, :
chiamge s2Gudie asl ddteunadnihyn opRTht 1By CormRRER VRre| ¢hgnge,
small in area is little in the absolute quantity of

 apFedeeld @ISV ItY 6 pTeliRined RYBA ofoRGePBFhet of

ani sotropi cally conductive filmeven en it

t3g15) EVEEH e Her el URRT reRFatedhe under a niSh-

temperature environment.

" EFFECTS OF THE INVENTION

-.According to the enisotropically'conductive
connectors of the present.iﬁvention, the number_averége'
particle diametér of the conductive particles falls within
the specific range ih the relation to ﬁhe ehOrtesf width of

the conductive part for connectlon and. the coefficient of

_varlatlon of particle dlameter is at most 50%, so that the

conductive particles are those having a particle diameter
proper for forming the conductive parts for connection.
Accordingly, the conductive particles are prevented from
remainiﬁg in a great amount at portiens.to become.the'

inSulating parts in the molding material layer when a
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t hermal expansion of the elastic. anisotropically

conductive 25 filmin the plane direction is surely

restrained by the frame plate by using a materi al

having a | ow coefficient of Ilinear thermal expansion

as that for formng the frame 119 plate. Accordingly,

a good glectrically connected state can be. stably

retai ned even when the Bl test is-perforned. gn.a .
mAGR et G BAC HAr LT SPRLLPRI FY E0% MELESRAUDAIVE paodayer in

esent .i nyenti.on

CSRIBSSHALENS O LS oo RLERoRh LIVERbASHY RN

IR AT SRR PR EOPEUES S pfpRIethy een
s _ . g to f |
bc—ﬁo?aghéc'rgé _q;ea p%géfgt %ciﬁgglgggaegg %isgb'r_@_%ﬁg, t3Nbecome -

ding and Tix h i's an obj ect

| tﬁ% é?&@&& %98'%£§€sb?oEOEQHHESQiBEEhaﬁaS%oE@b%%r the
el ectr y

I ca connecting operation to the wafer, and

ndREEPVEE bhahc6RaneEt Le@Npakehicabi! bi¥ahgekespethieve
el ectrodes to be inspected is achieved, and the

LIECESSSE Ywi SON@USEEVLLY 6aR be nekakned.oves a resglt,

period of time 15 even when they are used repeatedly
goddetordhitghvi efipes akbheevedvasonseall Abeocdndgcitdve
the -waf er inspection apparatus and wafer inspection
paet Hofo pf cohre pt EsSENformednt aad, seffddtriiecal insulating
.connection to electrodes to be inspected of a wafer,
pibehtP0is Ssanebpj achiefednbpeweronadijscaoiti epaductive
-through the probe .nenber, so that. positioning, and
paotsli figraponhegthgnt o Imeadgwt ben caplbee cbhguepetiinpt hayer
ease even when the pitch of the electrodes to be

- fopmpdcetdai Bighnrenduatayei mesal BRghNEsARGCE GFoper

reliability to respective electrodes to be . o i s
thickness can be formed on the corductive particles, it 1s

inhibited to lower the conductivity of the conductive
particles at the surfaces thereof even when the

énisotropically conductive connectors are used repeatedly

under a high-temperature environment, whereby it is

prevented to markedly increase the total sum of contact
resistance among the conductive particles in a conductive
path fbrmed in the conductive part for connection, and so

the necessary conductivity'can be retained over a long

period of time.

According to the anisotropically éonductive
connectors of the present in&ention for wafer inspection,
such effects as described below are additionally brought
about in addition to the above—described effects.

Namely, since the part to be supported is formed at
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25 inspected is achieved, and the necessary electrical
i nspection can be stably perforned over a |ong period

of tine even when the appaddBus is used repeatedly in
a test 120 wunder a hi gh-tenperature environnent.

Si nce inspection can be conducted with high

reliability according to the wafer inspection nethod

t d '
eRe Bsfgpﬁ%‘?r% PR SherBe: £uRETRaT L g e
cgpag %llt art ggoggnpgcQ&%%tlﬁugg%B 8& ' egiﬁgéfﬁc

g% on-a wa wheér eby senicon uct or

alrdg%g %Egaiggc%hdq‘égl%s £33%IsNT 1 ndef @GS PR ALMe

s can renoved in a production process of

sﬁ‘pg;l#ggﬁ%ts%lk@he%attﬁ@ E)'e&%bhieﬁe‘éio‘%%?t ttdelO surely

e non-defective products al one. The wafer
ahﬁ%B%EBbQGaﬁ@&h@@n@%@@ﬁ@bﬂ&1&&-%&&aﬁb&%@nhoHdﬂﬁﬂﬂﬁhﬁiframe
I's applied to an inspection step. in a production
pRheeesEhel angrRbeeBgiehaly Roadhattat eCicotie tde\s Gass hard
mhereby productivity of the sem conductor integrated.
+45pei Helbirmedviahds caady ke hapkdesdsol mhaddithicompositioning
probability that sem conductor integrated circuit
adl@vithes hbadiing adef Edixingr tloatewia feef, eothd clir d.5i- el dEECt
i n mass-produced sem conductor integrated circuit
ofieihepectiwnhe cradbeegas iAyc eodidugited decendiedgateirally
sem conductor integrated 20 circuit device obtai ned by

-CSOOHC&poOQ@@tha(F—HOPr soeshe Wadler-reliability is

achieved in an electronic instrunent that is a fina
produ§ﬂncﬁn¢68wﬁﬁéﬁ99ﬁév§eﬁPééﬁ&&@PéFa1ﬂﬂe§9&9&ftlve film-
circuit devices are_incorporated. In additio si nce
agRENgiAgo NP eaL o the 4r&8Y B3Rt B Tt ed

circuit device 25 h V|Q%O ef ects or Iaten%lég

cpﬁtrsspﬁél é.lng ra:ﬁ)- ec e regions, 1n

to be inspected have been formed, of integrated circuits in

ectrodes

a wafer, which is an -object of inspection, and the elastic
anisotropically conductive film arranged in each of the
anisotropically.conductive film—arranging holes may be

small in area, the individual elastic anisotropically

- conductive films are easy to'be;formed; In addition, since

the elastic anisotropically conductive film small in area
is little in the absolute quantity of thermal.eXpansion in
a.plane direction_of the elastic anisotropically;conduCtive
film even-when it is subjected to thermal hysteresis, the
thermal expansion of the elastic_anisotropicaliy 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
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instrument that is a.final product can be prevented at
high probability, the frequency of occurance of
trouble in the 121 resulting%lectronic instrument by
I ong-term service can be reduced. 122 CLAIMS 5 1. An
ani sotropical ly conductive connector . for electrically
connecting the circuit board for inspection to a

pYLeT DHCLSLag BTy angedoon LhEcRUiEaGE OhonkRE el Cttee

bn f

rd for inspe f conducting eléctr

in a state of th

céﬁsﬂgc%ggggﬁf rgﬁg'ngti‘%v@nur e'rntX:h(g V&L'glegfeast@q.s. perf_orméd

circui formed on the wafe _
ol ef 5 MhighoscpapEises: a frame plate, in which a
plurality of anisotropically conductive :
fil mptdepntidly 9! @se €86Rdue¥I €80pAStENCBmpositions of the
- thickness-wi se direction of the frane plate 15 have
pPe&En {05 ABENEQbHES RARAINGIS)E ilc0 A0S dAdiyoRSonduttive
whi ch el ectrodes to be inspected have been arranged,
fimmal in ehepabbvefdkle riimteelyraatiec tidmild 4181 yf ararethonive
the wafer, which is an object of inspection, and a

. cphweatbry ohn bkastivanamsigeetrsdpy dalidmedconductive fil s

arranged in the 20 respective ani sotropically
condustcoedingnmtar thrgpmgbeomembens tofi g-her amessndt e
and each supported by the peripheral edge about the

imyésbieppi pasiyiesddgct iand hidlding ang fgxing &o a wafer,

wherei n. each of the elastic anisotropically 25

witbpllusi 98 PPIRET 9fcoMFBEEH 16 a FUNAY gitRdyshad with

having a plurality_of conductive parts.for connection

.e%%%t%pnﬁﬂgglectrlcally connecting operation to the wafer,

- and moreover high connection reliability to respective

electrodes to be ihspected is achieved, and the necessary

~conductivity can be retained over a long'period of time

even when they are used repeatedly under a highftemperaturé
environment.
- According to the wafer inspection apparatﬁs and wafer

inspection method of the present invention;-electrical'

.cbnnection to -electrodes to be inspected of a wafer, which

is an object of inspection, is achieved through the probe
member,'so that.positioning;land holding'and_fixing to the
wafer can be conducted Qith ease even when the pitch of the

electrodeé to be inspected is small. In addition, high

connection reliability to respective electrodes to be

inspected is achieved, and the necessary electrical

inspection can be stably performed over a long period of

~ time even when the'apparatus is used repeatedly in a test
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conductive particles exhibiting nmagnetismat a high
density 123 and extending in the thickness-w se
direction of the film and i@ anged correspondi ngly
to the electrodes to be inspected in the integrated
circuits formed on the wafer, which is the object of

i nspection, and an insulating part 5 nutually _

[ Sulatb&%_these conductive .parts for connection, and

ugdsr e S <lgBAL L Iy ned at a
er r th f f
Phe POHide SidFeQlidicedtilbe| S0RLBRLY 8O I KGR to

% @gggﬁhtgpgbkgEdaﬁﬁgQ% Qgéﬂwétéﬂwi\Jag éﬂ?%dig¥ the

e€rein suppasi ng t" the shortest

pEEQeBQ”QH%h\E%Baf t:L?ltfe ra QG QN tsS h\élvﬁi‘x@d cfehf%cts or

average particl/e dianeter of the conductive

lQ@'éE'tCLi%%e'cstsD%an pevaldtadf A Mg ploPanif itdie from among
shortest wdth of the conductive part for connection

at grihe RumBRT Aeragegkd R tdidld idisafRiraledford e wafer,

conductive particles falls within a range of 3 to 8,
whBdedyC geffiiconeiic tofr iardedfraiedfcifearitd dew idieamdiaaring
of the conductive particles is at nost 50% wherein
dsppasi by thalkenttheemeicglat e tag e granmadclim a2@roduction
di aneter of the conductive particles is Dw, a val ue of
paoceastofDmeaaaﬂhde£QMﬂqﬁuegm£MEg@qﬁnumUﬂQEW$Qﬁ&n@q

" to .the. nunber average particle dianeter is at nost 5,

samet 1whereivi dieh @omonddedie cvistea g qshratisc lad ogicanet er  of

. the conductive particles is 3 to 30 m 25 124 2. The

an|scﬁhQWwQﬁﬁryi@@pgggipvemethod according ‘to the present

invention 1s_applied to an 1nspection_step_1n a production
process of semiconductor integrated circuit devices,

whereby_productivity'of the semiconductor integrated

circuit devices can be improved. In addition, probability

that semiconductor integrated circuit devices having

defects or latent defects are included in mass-produced
semiconductof integrated circuit devices can be reduced.

Accordingly, according to a semiconductor integrated

circuit device obtained by ‘'such a production process -high

reliability is achieved in an electronic instrument that is

a final product, into which the_semiconductor integrated

- circuit devices are'incorporated. In addition, since the

incorporation of a semiconductor integrated circuit device

* having defects or latent defects into the electronic

instrument that is a final product can be prevented at high '

probability, the frequency of occurance of trouble in the



-connector according to claim1, wherein the conductive
particles are those subjected to a classification
treatment by an air classifliZdr. 5 3. The
ani sotropically conductive connector according to
claiml or 2, wherein the conductive "particles are
t hose obtained by coating irfaces of core particles

- reXhHhB SREHM ML A0y Aulictiot BRI sedt can be

_ %ﬁe do rop ca y conducti ve 0 corinector according
o gg one of clalns 1, 2 and 3, -wherein the _

-coeffrcient of I|near_thernal_expan3|on of the frame -
plateis at nbost 3 x 10-5/K -5 A conductive paste.
conposi.tion suitable for formng the elastic

ani sotropi cal-ly conductive films in 15 the
ani sotropical ly conductive connector according to any
one of clains 2 and 5 to 7, which conprises curable
liquid silicone rubber and conductive particles .
exhi'biting nmagnetism wherein supposing that the
shortest width of each of the conductive parts for
connection in the elastic 20 anisotropically

conductive filmis W and the nunber average particle

di aneter of the conductive particles is Dn, a value

- of aratio WDn of the shortest width of the
conductive part for connection to the nunber average

~particle dianmeter of the conductive particles falls
within 25 a range of 3 to 8, and a coefficient of
variation of particle dianeter of the conductive
particles. is at mbst 50% 125 6. A probe nenber
suitable for use in conducting electrlcal i nspection
of each of a plurallty of :
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‘integrated circuits formed on a wafer in a state of

the wafer, which conprises: H,a circuit board for

i nspection, on the surface of which inspection

el ectrodes have been fornmed in accordance wth a
pattern corresponding to a pattern of electrodes to
be inspected of the integrated circuits fornmed on the
waf er, which is an object 6EAIMEpection, and the

ani sotropically 10 conductive connector according to
any one of clainms 1 and 2 to 4, which is arranged on
the surface of the circuit board for inspection. 7.
The probe nenber according to claim®6, wherein the
coefficient of linear thermal expansion of the frane
15 plate in the anisotropically conductive connector
is at gost 3 x 10-5/K, and _the co ient of Ii

h effiLc l.i near
thermal expansion oﬁhaaﬁé§8tﬁﬁpéFﬁihynﬁﬁpﬁacﬁﬁthSonneCtor
I I CUi r for. inspection,is at mpst. .3 x 1Q-5/K
TR e ne e ARG e EaRRY piaber Yo,

Wﬂ%b@k@i@nSQ%Gg'ME%% %@nﬁgﬁgﬁ.ggggﬁagﬁ 8% %ge surface of

insulating sheet and a“plurality o ectrode

$heuei ¥ERS teBER rd®FbeNdindg ek BHIRokN Bnklbe KRGS 81881 cal
direction of the insulating sheet and arranged in

asepedancs Wict Baanpalt ar plueanhesperdifdegkatbhecircuits
pattern of the electrodes to be 25 inspected is

dormegednofhtheageirsohr apseakkyo€otHycCkibyer, CARnERt Or .
9. A wafer inspection apparatus for conducting 126
ebmptiseat i nspection of each of a plurality of
integrated circuits fornmed on a wafer in a state of
t he waé eframbi phateonmpni sh$chhe probelirepber accordi ng
to any one of clains 6
anisotropically conductive film-arranging holes each
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 plurality 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 anisotropically
conductive films is composed of a functional part having a

plurality of conductive parts for connection cohtaining

conductive particles exhibiting magnetism at a high density
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to 8,, wherein electrical connection to the integrated
5 circuits forned on the wafengswhich is an object of
i nspection, is achieved through the probe nenber. 10.
A wafer inspection nethod conprising electrically
connecting each of a plurality of integrated circuits
formed on a wafer to a tester through the probe . Oh £i1
néﬁﬂe?xﬁﬁﬁﬂ%agngnt6h§n§h6ﬁ5n8FScWé?ﬁsd6reF ign g the film,
erforn1e|ecaelcal |nsggct| n gf %ﬂ ra&ed to be
cPPEUPEETPEFTeBcbReSPRARARLY . To eroass
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 part to be supported integrally formed at a
reripheral edge of the functional part and fixed to the
peripheral edge about the anisotropically conductive film-
arranging hole in the frame plate,
wherein supposing that the shortest width of each of
the conductive parts for connection is W, and the number
average particle diameter of the conductive particles is Dn,
a value of a ratio W/Dn of the shortest width of the
conductive part for connection to the number average
particle diameter of the conductive particles falls within
a range of 3 to 8, and a coefficient of variation of
particle diameter of the conductive particles is at most
50%,
wherein supposing that the weight average particle
diameter of the conductive particles is Dw, a value of a
ratio Dw/Dn of the weight average particle diameter to the

number average particle diameter is at most 5, and

wherein the number average particle diameter of the

conductive particles is 3 to 30 Hm.
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2. The anisotropically conductive
connector according to claim_l, wherein the conductive
particles are those subjected to a classification treatment
by an air classifier.

3;, The anisotropically conductive
connector according to claim 1 or 2, wherein the conductive
particles are those obtained by coating irfaces of core
particles exhibiting magnetism with a high-conductive metal.

4. The anisotropically conductive
connector according to any one of claims-l,.2 and 3,
wherein the coefficient of linear thermal expansion of the

frame plate is at most 3 x 107°/K.

5. A conductivé paste composition suitable
for.forming the elastic'anisotropically conductive films in
the anisotropically conductive connector according to any
one of claims 2 and 5 to 7,Iwhich comprises curable liquid
éilicone rubber and conductive particles exhibiting
magnetism, wherein supposing that the shortest width of
each of the conductive parts for connection in the elastic
anisotropically conductive film is W, and the number
average particle diameter of the conductive particles is Dn,
a value of a ratio W/Dn of the shortest width of the
conductivé part for connection to the number average
particle diameter of the conductive particles falls within

a range of 3 to 8, and a coefficient of variation of

particle diameter of the conductive particles is at most

50%.
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6. A probe member suitable for use in
conducting electrical 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 iﬁspectiqn 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 inspectioh, and the anisotropically
conductive connector according to any one of claims.l and 2
to 4, which is arranged on the surface of the circuit board

for inspection.

7. The probe member according to claim 6, wherein

- the coefficient of linear thermal expansion of the frame

plate in the anisotropically conductive connectqr 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.

8. The probe member according to claim 6 or 7,
wherein a sheet-like connector composed of an insulating
sheet and a plﬁrality of electrode sfructures each
extending through in a thickness-wise direction of the
insulating sheet and arranged in accordance with a pattern
corresponding to the pattern of the electrodes to be
inspected is arranged on the anisotropically conductive

connector.

9. 'A wafer inspection apparatus for conducting



10

126

electrical inspection of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which
comprises the probe member according to any one of claims 6
to 8, ., wherein electrical connection to the integrated
circuits formed on the wafer; which is an object of
inspection, is achieved through the probe member.

10. A wafer inspection method 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 © to 8 to perform

electrical inspection of the integrated circuits formed on

the wafer.



