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1 'DESCRI PTI ON ANI SOTRCPI CALLY CONDUCTI VE CONNECTOR

CONDUCTI VE PASTE COWPCSI TI ON, PROBE MEMBER, AND WAFER
| NSPECTI ON APPARATUS 5 AND WAFER | NSPECTI ON METHOD
TECHNI CAL FI ELD The present invention relates to an
ani sotropically conductive connector suitable for use
in conducting 10 electrical inspection of a plurality
of integrated circuits forgreg¢-oprmgfer in a state of
the wafer, a conductive paste conposition for
obtaining this anisotropically conductive connector, a
probe nenber equi pped with this anisotropically

condugt 5UEROPNOARLCEOr CORDUBTEVEI OSHRBLITOR, &ONBDPRLSEUSASTE
equi pped with this probe nenber, and a wafer 20

I NSOMEAISAT IR, haROEs MEMBERS, HNEDSIAFNHEINSEHTIION APPARATUS
particularly to an anisotropically conductive

connect or suitabl @NOWAFRER TiNSREarhon iIMETHIECt ri ca

i nspection of integrated circuits, which are forned

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

i nches or greater and a total nunber of electrodes to

be inspected in the int i_E@dDs  f or med

thereon is at least 5,000, in a state of the wafer, a
conductThe Pagtentohptertion ¥okabds aihi Ay ¢hisotropically
ani sotropi cally conductive connector, a probe nenber
25°NEYGEATED CRPPR SRS SHRTEEBLFopPEallef dendeddugding

connector, _a, wafer .inspection apparatus equi pped with )
RS CEFaE8 meRFBEC Ei8Rd 08 faPoi tPapdcOton retRaFed clroults

Lng thi b mber. 2 BACK ND ART In th ,
oEBllet B Br 88558 Of SeftesRaic: GRt HEGGPar &g Conductive

paste composition for obtaining this anisotropically
conductive connector, a probe member equipped with this
anisotropically conductive connector, a wafer inspection
apparatus equipped with this probe member, and a wafer
inspection method using this probe member, and particularly
to an anisotropically conductive connector suitable for use
in conducting electrical-inspection of integrated circuits,
which are formed on a wafer, a diameter of which is, for
example, 8 inches or greatér and a total number of
electrodes to be inspected in the integrated circuits
fgrmed thereon is at least 5,000, in a state of the wafer,
a.conductive paste composition for obtainiﬁg this
aniéotropically 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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circuit devices, after a great nunber of integrated 5
circuits are forned on a wafer forned of, for exanple,
silicon, each of these integrat®ed circuits is.-
generally subjected to a probe test that basic

el ectrical properties thereof are inspected, thereby
sorting defective integrated circuits. This wafer is
then cut, thereby form ng 10 senmi conductor chips. Such

~sem conductor chips are contained and sealed in

respective proper packaggs-~rgEashnpohrirhe packaged
sem conductor integrated—ctrrcurt-devites is further

subj ect e@, tth A dHHdIrdth drePrddtals )l #ddilC@nductor integrated
properties thereof are inspected under a

hicgh-duenperatilieas 1% et ronfets tiheiabyo S oididirated
sem conductor integrated circuit devices having

| atientu idef ents. fdmralichh el aetfdcatodmspect | ab®Ofexample,
integrated circuits, such as the probe test or the
burid-iiaort,estacha gff dbde seenhetegdared®l@ictddiond | generally
connecti ng each of electrodes to be 20 inspected in an
olsjuédte cdfed Mepectirmra d e it 63tagr lasiused.ectAsi schpmperties
probe nmenber, is known a nenber conposed of a circuit

bd&ed eodr angs gesitestedon iy mspddiniconle felgdiieodestegrated
have been fornmed in _accordance with a pattern

cEAFESREHdi nghid Hapart éentheneFuétr Heseby berming

I nspected, 25 and an ani sotropically conductive
eFSELGRBAVSHEt CArlPEngedUcBnsemisorfREtPE BBAPE ABR

insgtlg_ct.io%.S As sucg anotro%%FaLly conducti ve
eFRELEMEF s REEL § 523 °Chdde TERRFAT TS PEORGEt Brskaggfe Each
here%gfore een For .exanpl e, Japanese Paten

known. t . .
ADpI I"C8t PO EHI- SR ORG 93393/ F5FE s (16Ses taffevices is
CELFNERP BPS RO YU KB SR ST, SUSE' cpsperican
apL-§ALLeRLGAY AAARAUGH G sBLASLATRE RBEG! B pDk AR, cure
environment, thereby sorting semiconductor integrated
circuit devices having latent defects.

In such electrical inspection of integrated circuits,
such as the probe test or the burn-in test, a probe member
fér electrically connecting each of eiectrodes 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 inspection
electrodes have been formed in accordance with a pattern
corresponding to a pattern of electrodes ﬁo 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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by uniformy dispersing netal particles in an

el astoner, and Japanese Patent Application Laid-Open
No. 147772/1978 discloses an ahisotropically
conductive el astonmer sheet (hereinafter referred to
as "uneven distribution type 10 ani sotropically
conductive el astomer sheet”) obtained by unevenly

disslddbuytd %g%ﬁy%w&cﬁ S PHIL Pl 8 Blen tgnown

re
el astoner to form a nber of con

e@&ﬂ%{ggnﬁfga&%gr eSS ﬁ cgég]eﬁ%@

i nsul ati ng part y |n atlng

153kapanesss Ratents ARpld £ati an,dal c@ﬁ[}; d
250906/ 1986 dISCfBSGS an uﬁ%ven dggtrl Ut T on %%&ﬁye

ari1seiTRicallakt CORAUGHI Ve & ast QBfe$ hﬁ@taém‘tc!&é%f&on

a difference-in |evel defi ned between the surface of

ea@lpecwmgaﬂﬂ@lpﬁmya%r@mcﬂlwleaﬁammtsﬂe%t") obtained
formed. 20 In the uneven distribution type

amiys einridfoiredlyl Wi sgendicld wetellagionercisdeean & e dfigner,
conductive parts are forned in accordance with a

patnte Japageses Pendinig Apgld cqiatdre rMm iaf-gleac tvaodesa 172 /1978
be i nspected of an.integrated circuit to be

i Adpedreds an o isdrarrdgedly compbred e teh a28 dntee sheet

di spersion type anisotropically conductive el astoner
sHeereinathar gedetrredato esniecvem bétswaddution type
el ectrodes can_ be achieved with high reliability even
t BRAROTAERGFaLed £oBPNEH IV es palals iomerhe hpetdngemimined by
pitch of electrodes to be inspected, i.e., center
dPg?ﬁﬁBéyb@ﬂﬁééﬁb&&ﬁ&aeﬁPnd@Féétieoa@gnte&lﬁe Hegdediesd in an
In su%h an g fen di stribution type anisotropically 5
cBha PF‘% N T T
egtgh 5 .in_a lc%lcular p03|t|on% rel tloanO
crtcul Bga 3t &f ES&EtW&ﬁeaﬁdrﬁﬁ dBPedfiegreot and an
'Eﬁgﬁigkgﬂg.ﬁaég for mutually insulating them. Further,
Japanese Patent Application Laid-Open No. 250906/1986
discloses an uneven distribution type anisdtropically
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 ectrically connecting operation to them However,
the ani sotropically conductive el astonmer 10 sheet is
flexi ble and easy to be deforméd, and so it is low in
handl i ng property. In addition, with the
mniaturization or high-density wiring of electric
products in recent years, integrated circuit devices

L8r Qirfd 1 1t 85 [ | RGLIQARS o
an arrange 15 q]eé?@b g§£§% a gEH' ﬁ%tég éie(ﬁ$5§é to. be
anrangemRRl, Ri tch of t%&edﬁlQ%h&QQQEﬂQ% QMBS sSRler .
Tﬁerg%Ere "t he p03|tﬁbn|ng Sand t he hoIE ng 3 E% X|ng

ok 1the rwarwer divst rinkwl-ard ype anisotropically
conductive el astonmer sheet are going to be difficult

upon |t§nebﬁ§hrhﬁabn§ﬁéﬂe@§b@Blet@bﬁCE?ﬁge§n§Qo%@o?@cally

i nspected of the object of inspection. In the burn-in

t eshdarctibe etberohardshicker e iitS i3 npReklsamyt Rat neven and fix

when the necessary positioning, and holding and

fixi ig ef phhe ivnéwen pdisdttriichutli eelypen to a circuit board

ani sotropically conductive el astoner sheet to an

i Avegiaspec25orni rodi endebjeethas heepecedbnzeéd emce,

posi tional deviation between conductive parts of the

uaéeenrdcsiivbagphnoactype apeseotiopi tal fthemonducti ve

el astomer sheet. and el ectrodes 5 to. be inspected of

t he i nt@g¥ared. chrevrtligelrerl eetly sconfeptineyehpetomer

subjected to thermal hysteresis by tenperature

cﬁ%ﬁ@é l§|ﬁéeXéBéﬁfPeﬁeﬁesaftPh@?nﬁefe%ﬁgﬁsréﬁd g it is low
a% ﬁ L fferent between a nmaterial (for exanple, 5

SFF Bh¢ nﬁﬁlﬁﬁoﬁﬁrFﬁe i TR AR PR bt Wi ce t hat

nd a materi_al

éiaﬁﬁrﬁurl FirBons FaBbsP FiRiEr g P EphBURbGEA L C Products

, e#a %é8g££° eg¥geas aé%%% % '8§%h¥1%08g993e§sted therein

Oner °s e electrrc

COBRgCLEd: SERLELS: fhARGETy 8Pt BUS LB8s 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
hoiding and fixing of the uneven distribution type
anisotropically conductive elastomer'eheet 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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10 stably connected state is not retained. In'ordér to

sol ve such a problem an anisotropically conductive
connect or conposed of a .netal -made franme plate

havi ng an opening and an ani sotropically conductive
sheet arranged in the opening of this frame plate and
supported 15 at its peripheral edge by an opening edge

about, & he JfATR 4 RjALg h %a%%@cﬁg%%fg%%feﬁ%{?%%rs

Pat ent Appl |cat|on Laid
RSOl PRI alrley s%%%lécttéd/ecocoaﬂ&%aqr HySs t HRNETAldY

produced i'n the fol'l ow ng manner. Illustrated in

Fit@mpé2.a t2 D lcthanefe Ml ididg cﬁiéfﬁral%QIﬂQﬁ' Galdhal expansion
conductive el astorer sheet conposed of a top force 80

ane grleiloMdieiee B Fkivt@r daidtdhienewddy d:&mple,
provided, a franme plate 90 having an opening 91 is '
asranges)i malingnmgntchien itthissyyrmmled] cinthda tlediing: that is
material 25 with conductive particles exhibiting
mageebbgmcdi serisahect iom ,pelnyrer na tsulistlande:f exand e,
material, which will becone an elastic polyneric
sabdtiance bybhecur maginceanemte, urevernf ed sitntidudion type
region including the opening 91 of the frame plate 90
apdisntopeaicad ledgerdhertdaiso gl asdoemmsdiendl diasg & result,
material |ayer 95. Here, the conductive particles P
cbhtaPhegrrifad Ay ﬁaﬁmﬁﬁgeﬁlats@autél isayplang®dgr @njdn thus the
state 5 dispersed in the nolding material |ayer 95.
BBERAPLBpPBREEL8E hd thotfomtiorédadssch t he nol d
respectivel y have nol surfaces conposed o
pIuraI|F9 %@eFeFPoﬁﬁgﬁgt?Bcguﬁspﬁﬁpéngayépsa@iSBFIQQlcally

n.__accordance with a pattern c rrespondl %
&n gﬁlylate

aCBgEPSFﬁVSf 2B E6hAacEPTRO5SFt §Tof 5% %A |‘§'

ﬁ%%g%%ékéﬁig gg%gner Shee%n&% %rgplca%qY conductlve-sheet

s?ance Fayers
arranged in the opening of this frame plate and supported

at its peripheral edge by an opening edge about the frame
rlate has been proposed (see Japanese Patent Application
Laid-Open No. 40224/1999).

' This anisotropically conductive connector is
genérally produced in the following manner.

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

' anisotropicaliy 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 alignﬁent in this mold, and & 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, is
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87 fornmed at other portions than the portions at which
the ferromagnetic substance |ayers 81. or 86 have
been respectively formed, and ae arranged in such a
manner that 15 their corresponding ferromagnetic
substance | ayers 81 and 86 oppose to each other. A
pair of, for exanple, electromagnets are then

argANged O, an t ;irggtnfcﬁ%egf oy, d fbg;gn%g}gd%t’ﬁgoggtﬁ@df&me

| ower surface O tomTorce

el BGIHOMRINGLS A &RREMY %Qigé hel ey AR W% &m & molding

magnetic field having higher intensity at portions
beiaween » 1f arreragnet | gesubstgnacechayersv@1lpak-1lihe op

“force 80 and their correspondi ng ferromagnetic

substtaneed ayerheSmaafdiddendition heres 8% drf in a state
portions to becone conductive 25 parts, than the other
pditsipersed drt héenalcdidiggradzerdralal 1ayer 5.0 n the

t hi ckness-wi se direction of the nolding materi al

| ayer 9BotAs tapr €sulct, 8tOhencobdidibiny & opakt 186l €% Rhe mold

di spersed in the nolding nmaterial |ayer 95 are

gaeheeed iaelvt hevpompilgisowserd sicee magmetsiect fdfelad plurality
having the higher intensity is applied in the nolding
nafefPAFopagaetds, subetancie lpgetisoBd lbet Weefdried in
ferromagneti c substance |ayers 81 5 of the top force
88CaAFIRREPr Wa5Pr 8sPahdieRy FerrerngReing tsubstaidern of

| ayers 86 of the bottomforce 85, and further
oFgaﬂPSBlgﬁ Berts afi gr PRIERETPRIERASYs SRS Ctive elastomer

di.ec%i n 8f t? gpldin material layer. In this
STAFSE PReDROPAIAGS At PHTRE)EF L5 Fboabpecrierrs 02 o
' L t t 10 wh [ t [ I .
CBRdtRPNed &P aSTBREr DSREAEN Sc heBs BHeoPOR HPhrarI FhgFN the
j t ' ' t.h d [ i cl P.
e A S N TR L 1

tP@sﬁQ&EK@§§§'fﬁ§ﬁegLrgﬁ&iQge'gggaﬁaed in such a manner thét
their cor:esponding ferromagnetic substance layers 81 and
86 oppose to each other.

A pair of, for example, electromagnets are then

. arranged on an upper surface of the top force 80 and a

lower surface of the bottom force 85, and the
electromagnets are operated, thereby applying a magnetic
field having higher intensity at portions between

ferromagnetic substance layers 81 of 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 material
layer 95 in the thickness-wise direction of the molding

material layer 95. As a result, the conductive particles P
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insulating part for nutually insulating these

conductive 15 parts is nolded in a state that its

peri pheral edge has been suppdtted by the opening

edge about the frane plate, thereby producing an

ani sotropical ly conductive connector. According to

such an anisotropically conductTve connector, it is

h far ngd easy .tq.h | e ecaus

a%fl’ls t?:éo%%cgﬁ ?/chc%ggn %_cﬁ.n\ge ealtéeg:tloa aye e(‘_)?Sb re gat ered at

SLEE)J,%N %q’.l%g aéhen'?r%(:tr{p J+ale fﬁ]ﬁq_tcf ’ha%nlg(%? hlgher

p03|t|on|ng mark (for exa

t he tfnang pliat & J 5 RAUANGEe %%ﬁ A& asit '1%3)&9 95, i.e.,

and the holding and fixing to an integrated cir
d@WieC®osan e eRIWaENC IMIUHET 2R JHRAN ca%u@sec%tnrdec alah¥rs 81

connecting operation to the integrated circuit

de¥i ete HdAGHAIOBO AnBiek:a do@&‘e‘s@)o@l‘@ﬁfnfg’ Cf'e@critoma%fnetlc
thernal expansion is. used as a material for formng

- t bab8 thhare 1plvatre, swherfebhet e tidar Falrcexpansized Fhirther

the anisotropically conductive sheet is restrained by

t hbeitnaea spl atsetoseltibat iposihkl ahdlckdevisatiice betrweeAon of
the conductive parts of the uneven distribution type
anhsompdpiivgl Inpterdeddietvieve elmstbierssheet thd molding

el ectrodes to be inspected of the integrated circuit
degtesipd praeenPedisvenbikenedt lieyaarersubj eceredmeot, -
thermal hysteresis by tenperature change. As a
r§§9F?byaa§oéﬂlépééppiéagﬁy €onAuctéveseanetopan pheet
stably retained. 10 the way, in a probe test

coraneped Pérauﬁééﬁﬁéﬁga Oéuﬁeaﬂp§tﬁ8?nﬁar§ﬁ alpaFBich the
a nethod . that a wafer is divided ,into a plurality of
aF%3§ucthV8aBﬁrBFC%ﬁFcﬁ #6%0 FonéélpﬁﬁegpaﬁeatetﬁcaFﬂ§nted S50

t t ted ts h b
N o R ) gi%égﬁép?lor il oR

'alﬁs&fgtiﬂge§5§£ego%i&8%L5§1§°£H9915 in %Eesé conductive

parts is molded in a state that its peripheral edge has
been supported by the opening edge about the frame plate,
thereby produ01ng an anisotropically conductlve connector.
According to such an anisotropically conductive
connectdr, 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, whereby the positioning and the holding and fixing
to an integrated circuit device can be easiiy conducted
upoen an electrically connecting operation to the integrated

clircuit device. In addition, a material low in coefficient

of thermal expansion is used as a material for forming the
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and the probe test is successively perfornmed on the
integrated circuits fornmed in other areas has
heretofore been adopted. In regent years, there has
been a demand for 20 collectively perform ng a probe
test on, for exanple, 64 or 124 integrated circuits;
or all integrated circuits anong a great nunber of

| ntegrated, ¢l r aiid Seforopd on. Ao yvaf &Enpdéz?é ioh N8 PHEDOSE

of inproving inspection efficiency a reduci ng
| neRecdd b Loty Zoddu DM Nsided €88 LD Ne; QLRSS the frame

hand, it takes a long tine to individually conduc

elpacitd calo iNEpedd o nal Gead ¢ fuirhss pdeh NERYr @& edhictive
circuit devices because each 9 integrated circuit

desass tdmtties wewh] eltsofidnspactigie disiddhopandily

its handling is inconvenient, whereby inspection cost
becores tdons i ederstine hi giee tFraam A4t tF@BSONSe Bdelespected
has been proposed a WBI (Wafer ‘Lebel Burn 5 in) test

i ®iwtiheh itheednatred citmstiti slaoaldects weteverpesd orvrad when

on a great nunber of integrated circuits forned on a

wahey are rarbsiteattedofta Héamafadr hyWissres wmafler tdmgierdsture
an obj ect of inspection is of |arge size of, for ‘
eXBAPUE,- abs| easesBlinchegopd glarerécallyOcanderhed state
nunber of el ectrodes to be inspected forned thereon

i §a0f BF Sfakdive redeirésdst 5,000, particularly at |east

10, 000, _however, the foll owi ng problens are invol ved '

when tRE 4B6v¥3¥esdPi BeBTRREs SdpicoRduf teendiedt ilpdegrated
connector | applied as a probe nber for the probe

{BECBF BB TES: 0718 BATEE a Rt Bettiédn eledtirodes
tg.besinspected in each, integrated circui&ki :

eV anahy TORI - PREREIY £ W order o néRstt °F Wligh 16 or
hgg'ﬂgtegghég%t%ﬁrcuits among a great number of integrated
circuits have been formed, a probe test is collectively
performed on all the integrated circuits formed in an areé,
and the probe test is successively performed on the
integrated circuits formed in other areas has heretofore
been adopted.

In recent years, there has been a demand for
collectively performing 4 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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of, for exanple, 8 inches (about 20 cm, it is
necessary to use an anisotropically conductive

el ast omer sheet having a 20 di aheter of about 8 inches
as an ani sotropically conductive connector. However,
such an ani sotropically conductive elastonmer sheet is

'Iarge in the whole area, but each conductive part IS

é&%ﬂ&ﬁ@rcﬁ&% d on, of Iace oc%tﬁjfzeg&ﬁ Fi 8 ction

con Uctive parts to t ol e sur

ani Satpi cald yl&owld&f% el astonmr, Sl ) py ¢

is theref'ore extre icult to sure y pro uc

SUGHs Attt iU %g@méﬁirﬁé’s %Qiéﬁ’a@alei} astprer E%I'c‘)ﬁletsuch

10 Since the conductive parts to be foornmed are fine,

antaddis pidHdrd heyLofedrs YRR Yo ST, (Wd£dS Lebel Burn-

difficult to surely produce an anlsotroplcally

cdnguaidsate iel a&IJQj'HSFtheShﬁﬁin—fi&i/lﬁ&sﬁ‘q(ée%ﬁﬂﬂ}éctlvely
insul ating property between adjacent 5 conductive
parirsoriads ds £ ensiadengtidaar hef due-dgrdthel 61Qid1mvumgformed
reasons. Nanely, coarse particles having a particle
dicamet era feonsindahablsytagreeatfertitchara fidre aver age
particle diameter of conductive particles used for
obt ai ni W§enhe arifsat rhpitcdlsl pncofidectti wé énsgteartBion is of
sheet 10 are mixed-into the conductive particles.
Thérekordzawdn dormegaenile f iadl d gastafplinedetso i diameter,
mol ding material |ayer for = obtaining the
aﬁPQoF?ﬂ&pP&l&h@% eén@lecitvederagroker 1sFeeCted formed thereon
coars articles are not surely contained_into
p&?ti%ﬁg eﬁémﬁé@onétc&ﬁéﬁétﬁv@oﬁarp§r¢ﬁcPﬁér%§l@Fn&eaSt

er ut a athered in a state
e3P e8P g "GVEVeBor oo PrORY R PEé’P&ﬁE’Scéﬁ&u&ﬂV\?éved when

p s_and _partions to_becone insulatin a
e?é%tr?chegﬁgfgﬁcgdvg u&°hé Pﬁégﬁlgﬁé g8§§FtlH§ connector is

CIRBISK"S PR el QLIRS BTN ALDRLAHS IRGERY mra e,
easHEE LPBitch between electrodes to be inspected in each
integrated circuit is extremely small.

Namely, inlordef to inspect a wafer having a diameter
of, for example, 8 inches (about 20 cm), it is necessary to
use an anisotropically conductive elastomer sheet having a
diameter of about 8 inches as an anisotropically conductive
cbnnector. However, such an anisotropically conductive
elastomer sheet 1s 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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20 insul ating property between these conductive parts.
In order to solve such a problem it is considered to
use conductive particles having% small average
particle dianmeter. However, the use of such
conductive particles involves the follow ng probl ens.
25 If the thickness of an anisotropically conductive

el ast omey; sheald ¢ %\a%tl%e é%]{%g -d Se gbﬁ!ggét d ke fine, and

particles arrange t hi I on of

t heel b anirs ataRi g8l Is\/ éﬁ{%ll}’esn?éﬁ@t Oner: Shedtsicult to
i .e., the nunber of conductive particles forning a

ceRauaty fa-PRide dMGhEatsS @S ddie pardd sl e dianetaicer
the conductive particles used is smaller. Since the

t eale tS HaVWIinC AAGis dryr 851 Silancim@RpdRer TAE \Wijacent
particles in one conductive path increases as a

cansenuanice dartdss drhfisctkt chasfdemedcendbet due par the

havi ng hi gh conductivity. In addition, when a magnetic

f ifelld ows ngppladasdiso t Nemeipl, dcngroat pairal clagehafdng a

obt ai ni ng the anisotropically 10 conductive el astomner

sbeatt 1 ctlie ddemiuetri vonsdidardldy ieterter hHdredertheo avamge

as the particle dianeter thereof becones smaller, so

t Rat tiige ec diguettieve ofacoingues ivenmiar tiie le sgrusad for

ampunt at portions to becone the insulating parts in

t Rt AP §hRa et TeRy s 1 AT Icomndqativie eilsastomer sheet

difficult to 15 sufficiently ensure the insulatin

pﬁasemfesietlﬁé?@ntﬁlﬁecoes'ﬁl&&eﬂev@aﬁ&ﬂ@sl%m Theresnge, when a
di.ffi.cul t rn1con Gtive parts _havin

eRBEREGd e ohae o ?‘?pb’ét‘?ﬁlug:? “ fié ?&ﬁ@u@ﬁt\%ml T8 for

p Lcles ar§ nat suff|C|en & at
p§ﬁ°. ShRes s ahe SPreeBbRanch SergRAre s Batenereshect
OEB nggg FQEQE@?eg gggthg% l%%%ﬁ g%%ln%ﬁ %Fto porticns
hlg -conductive nefal, for exanple goI e
to become conductive parts in the molding material layer,
but are gathered in a state extending over both portions to
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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on the surfaces of core particles conposed of a

ferromagneti c substance, for exanple, nickel or the

li ke, are generally used as thé& conductive particles
in the 25 anisotropically conductive el astonmer sheet.
In the W.BI test, the anisotropically conductive

el astoner sheet are, at the conductive parts thereof,
helrd W LR Pressy & 2 Bl U85 d0 Hfed nshect ed .
a wafer that 1s an object o i nspect’i on and

| ReRRfd T fRHIQAARS Ya &1 A BRATH cdifuctive path

i nspection, and exposed to a high-tenperature

envidreRet o lengiRard of ffedd M i Hdi & hateivd
However, when the ani sotropically conductive el astoner

s heett iicS c4s et Jepeatsedlin dmdes i sueh t5evere a0Rdnt bdNsontact
the ferromagnetic substance neking up the core

pafetsiichas den aidverg aded uetndve: H3ard g eSi dliey dtreoridténductive
t he hi gh-conductive netal formng the coating |ayer, _
s patthati nichre acesd uct iavicion s ctfheofcd hel tcdrdutitifde-ult to form
particles at the surfaces thereof is deteriorated. As
acpasiulctt iveopeadts heviigiamdghbetonskerr ttivd tyconduct i ve
particles increases. This phenonenon markedly occurs

as the parefdiéignanthen of mpheeddndddeilve igarmirdliesl to the
becones smal | er because the thickness of the coating

| BpéFirg BRREGTBEdoABY SEmElire PP tAS ndEse iihise @ Pdiseieopically
when the conductive particles having a small particle
dFaReteri¥reclgssamerhehesidudteyicopdsrtine eerdicliage become

at the sukgaces thﬁre f is deteriorate

ti.cl d,
PRATERE £8t BPVELAFOFNCe BATALE LPoSH eI Bhes it Ahdecomnes
ducti i cl i t 0 duct.i t hs .f or.ned
gL RBr Lhu g Bhal bl R POt an B Fena i TIPS great

mar Ke

f%@gﬂﬁg YE %9%&8%%8“8%%0&% %?1,%0' in%t%ﬁgt%ti%%'t ﬁaﬁ:@%erin the

h-tTehperature environmen SO

| Resshy! Ratartgtah g bhe negessary, copduetiNi k¥ cu1e to

sufficiently ensure the insulating property betweén the
conductive parts. At the same time, it is difficult to
forﬁ conductive parts héving expected conductivity because
the conductive particles are not sufficiently gathered at
the portions to become the conductive parts.

Particles obtained by forming a ceoating layer formed
of a high-conductive metal, for example, gold or the like
on the surfaces of core particles compesed of a
ferromagnetic substance, for example, nickel or the like,
are generally used as the conductive particles in the
anisotropically conductiﬁe 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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When t he above-descri bed ani sotropically conductive
25 connector is used as a prove nenber for the WBI
test, the following problens ape involved. The
coefficient of linear thermal expansion of a 13

‘material making up the wafer, for exanple, silicon is

about 3.3 x 10-'/K. On the other hand, the

co ff|C|e t of near ther expansi on _of g materia
e H%W@a%ﬁ%mﬁwh@w mObaect of

f I bb
dnftpﬁﬁt%keﬁ afsﬁo ﬁwe%éﬁlc% ee\ﬁ&?rgﬁ%%n& P 5A Y poara

| X ¢
g H R atar S 20PHR G D56 e AR Aot 2000
t f

gg%égoﬁme%tfﬁ%?ﬁgog nbhgéW% aESgﬂ%@ﬁ%h?%ﬂf%‘yﬂéée
2RLHRALEDT GAlhY +12 %%rigslécttﬂoYﬁc%ll@@I UGS N astomer
di aneter ‘anounts to 0.44 cm \Wien a great difference

| gneeeatied Jhetiveenbhe el ehdeand e saieset rc%wdqacl ilo¥s, the
conductive el astoner sheet in the absolute quantity

of eriemaghe@XpaRsbeR ant carBlaARg Eior @Gkl @BredBarticlies in the
descri bed above, it is extremely difficult to prevent

16opdastctiopabadevicakbkonibetween ialkecthedas ghe ch@ductive
inspected in the wafer and the conductive parts in

tinetani s$otrmdpigcahky coeandacieyerel ast ahat sheetonportivity
the WLBI test even when the peripheral edge of the
anEstheoppodibkyivendactivéeel ast siver suslieeesi sheireed is

by a frame plate having an equival ent 20 coefficient
oflefpréarathdr neks expedsibh, teonhectoedfistiance bftween the
l'inear thermal expansion of the wafer. As probe

nEfABErstive PﬁétWEBPSté§?reaﬁéskndﬂ%l$H@%%nomﬁn%ml@%rkedly
an ani sotropjcally conductive el astoner sheet is
fP?%HrﬁnaﬁotﬁecPPEGFFlﬁogﬂém?G?rlﬁ§p§€?|Gﬁnéﬁﬁﬁégédparthles

CB%?%$%§eﬁng$gB gecauggr%ﬂg tﬂlckngss o%qgkgaggg%lng layer
also becomes smaller. As described above, when the
conductive particles having a small particle diameter are
used,.the conductivity of the conductive particles at the
surfaces thereof is deteriorated, and the total sum of
contact resistance among the conductive particles in the
conductive paths formed markedly increases when the
 anisotfopically conductive-eiastomer sheet is used
repeatedly under the high—-temperature environment, so that
it i§ 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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l'inear thermal expansion to the coefficient of |inear
t hermal expansion of the wafer (see, for exanpl e,
Japanese 14 Patent ApplicationlBai d-Open Nos.

231019/ 1995 and 5666/ 1996, etc.) In such a probe
menber, as neans for fixing the anisotropically
conductive el astonmer sheet to the circuit board for

ins ectl means t he al ortions of t he
ani so 3gﬂa‘%mgcdjl?dlfg} a(st é’% 'arsélllcon is about
rmca by, fixed r ea SCrews

I% @{' Cl%me);%s ﬁ%attq’yét ot% )?1 BEP t heancoae elscinveé'xea of linear

tt&%e'rmgq 'aﬁ% @rraecﬁ %o'qfﬁaf a; %cgqee{h in

he neans t at t e peri phera rtions

aaha%rt%ba@almyc %%%}at\a%ee'&SJsoa@Jeé etal & i g%%mple

by the screws or the like, 1t I's extrenely dlff I cu

t @i1iRbevenrtupPRY ti-ong)sdevi at 'xorldeeﬁﬁveerhégberdlngly, when a
el ectrodes to be inspected in the wafer and th

ceaduet bvid ﬁ&rb&l@%t&@@lc@ﬂﬂ§ﬁ§ﬁﬁ&ﬂdﬁﬂﬂ®é‘é¥§ﬁﬁaﬁé%esheet

el astonmer sheet for the sanme 15 reasons as the neans
okathxhagihg theibmamre rpbat e@oasmn desesbet-abiedO¥rom 20C
the other hand, in the neans of fixing with the

athedlo®,, ia dmamecesSathe tvr Hppl in tdieamehesi ve anly 0.0066
to the insulating part in the anisotropically

-comdist theceyasbomer 2Basheetfi mher el soarswieky 1y

achi eve el ectrical connection to the circuit board

f epn{lnsperei ehasSenes sheetaninsotipmpiteal kypovondutbi Ve44 cm.
el astomer sheet used in the WBI test is small in the
arrangeet pi OERAGF dLREEBREACEFVET pArPsheggen the wafer
clearance bet ween adj acent conductive parts is 25

st thRofeyEPTrPPiFeleNt FERELG tdivef PéaPtomRT dBEetolin the
_qb 1u In _the neansfof fixing Mﬁgh t he adhesi ve alsor tion
| EPQLUF R GUSR bR 671t BT BBPEREIORFYaPREOANTSofr BHRERI Py rec
%%Qq5g£é¥§bed above, 1t is extremely difficult to prevent
positional deviation between electrodes to be inspectéd in
the wafer and the conductive parts in the anisoﬁropically
conductive elastomer sheet upon the WLBI test even‘when the
peripheral edge of tﬁe anisotropically conductive elastomer
sheet is fixed by a frame plate having an equivalent
coefficient of linear thermal expansion to the coefficient
0f linear thermal éxpansion of the wafer.

As probe members for the WLBI_test, are known those
in which an anisotropicallj conductive elastomer sheet is
fixed on to a circuit board for inspectioﬁ composed df, for
example, a ceramic having an equivalent coefficient of

linear thermal expansion to the coefficient of linear

thermal expansion of the wafer (see, for example, Japanese
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15 el astonmer sheet with a new one when the

ani sotropically conductive el astoner sheet suffers
fromtrouble, and so it is netassary t o replace the
whol e probe nenber including the circuit board for

i nspection. As a result, increase in .inspection cost
IS incurred. DISCLCSURE OF THE | NVENTI ON The ‘present

b h
PSR RV Sl [ 1 e oo
%;gronlgf ghanr géhgpﬁg%kl¥ycgnd%%trve %on%ecagg the

that ood con uctlv s sure achleve

C%@ﬂlé%tt'r\é J.cp;ﬂrhls cfo rtreeCtel %%C Q@t{éq: 'ﬁ‘lsél'gtattj.({]gche circuit

property betwee acent conducti ve parts fo

CQRASET ireR Il%swc%er@c@ eveds aven \#5%%::18 A t[ﬁﬂ:tgfons of

el ectrodes as 0bj ects ‘of connection snal

9e0d condWatdoyilads 1y Rirhned Ve A ddong g@ﬁé@%ﬁ
time even when it is used repeatedly under a

hinglrhk@reenakurra xRV ibyONTRIH . An$AONE QRRCLOftHNE 1ke, a

present invention is to provide an anisotropically

carduet ivatcdrnact aixed twdlhe an2@dhessiwse dr the like, and

conducting electrical inspection of a plurality of

I mhegilaked acier contss dieaeated on a wafer in a state of

the wafer, by which positioning, and hol ding and

fi xi ng Howeker , wahetheanebescohductbe wetrhpbasel goodions of
conductivity is surely achieved as to all conductive
pahesanspotonpécrildn, cendugid veprdevdomiens shatitngre fized

property bet ween adj acent conductive parts for
cBﬁnééﬁléﬁfﬁ§ssGFngeaéﬁﬁéveéteﬁénexﬁﬁ@ﬁeﬂﬁedﬁéﬁéﬁU1t to.

whi ch is an obj ect of inspection, has a_ 16 Iarg& area
PreVﬁPte?ﬁﬁpFéonglrﬁ@ﬁéétéPHgP§§W§€n|ﬁhﬁrﬁ%ﬁp odegngo be

t he h of electrodes to be inspected.in the
ins e ed in the wa%er and the cgnductlve 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 fiiing 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 circult 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 con&ﬁctive parts is
. small, however, it is extremely difficult in fact to do 80.
In the means of fixing with the adhesive also, it is

impossible to replace only the anisotropically conductive
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integrated circuits forned is small, and good
conductivity 1is retained over a long period of tine
even when it is used 5 repeatedBy under a

hi gh-tenperature environment. A third object of the
present invention is to provide an anisotropically
conductive connector that a good electrically

cq %g§§ed state i s .stably retaine

even With .
eI T OThEAt a1 Changes” saucrhewasor%%é“&l?él B W R LY

t I i It Qo t abave j ects. .

AP Sl SRR A R R i s i

pr;Qvi [ 0 ili ui f. .

e A A

ahave46s61iDed o NI RO LRIl CONEUCHI ¥85y1¢, increase in

connectors. 15 Afifth objéct of the present I nvention

| SnkpeRiQWidecst Rroke ey, by which positioning,

and holding and fixing. to a wafer can be conducted

wi'th ease even when the wafer, which is an object of

i nspection, has a large area of, for exanple, 8

i nches or greater DIsclioBUREeiOF and, (e s3@ ot ch of

el ectrodes to be inspected in the integrated circuits

formed sespmkkenandnrenédver hhisgheeanmacdki on the basis of

reliability to respective el ectrodes to be inspected

i $heaéhirevedngand rguod teonegctindi fiypsi esréttai Meédsdvebjact the

long period of time even when it is used repeatedly

uR8eV1ai0R50R/| gh- padpetaORicadAYi condrettiva sorngctor that

obj ect of the present invention is to provide a wafer

i ASpEcEPBAVEBPALAYUS Safd ral¥aRERiENSPedsi 6/ ARthegngpctive

for conducting electrical inspection of a plurality of

i REEGFat Y EP%BSPHOFM red oRSHIRELEE PRORSEYt Bebiveen
usingﬁthe aboye probe nenber. Agcording to

the, wafer _
tﬁ@jﬁFgg nEOPAVEREY SnPAEh&r £°Fs CPRRECTion 1s surely achieved

even when the pitch 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 undér 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 conducted 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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5 provided an anisotropically conductive connector

conprising an elastic anisotropically conductive
film in which a plurality of 16onductive parts for
connection containing conductive particles and
extending in a thickness-wise direction of the film

have been forned, 10 wherei'n supposing that the
shaortest_ _w dt h of_each of . the, conductive parts

for .
connettiond Sw Hd FHE et TAVET AR pAr$itge 1n diameter,
di t f. e conductive, particles.is Dn a. val.ue
of R 3 P B HHE Bl T e e
C ' .t r jan. t e e -
AR A Hir i SR O e MR e E ffyqraviey
WistN i & RN B 1t ’p@_'ri%(f‘ &Pte{]jglﬁ%g(ﬁ\%%%hen it is used

variation of particle dianmeter of tive

Pafddet@s11vs HadOH hiRR+ AGE M tFhemigsent
invention, there is also 20 provided an

ani sot r apickalddy obgRAUCHV e HeomeE 1t SHdall @ als USE provide
in conducting electrical inspection of each of a .
platr alniitsy tafopintagrateethicttvid SImidith Ot taf efodd
a state of the wafer, which conprises: a franme plate,
I e lwleitedi ca lplvucaniniey: teld 25 s S6t raofidat IneteconfCtdwsn with
filmarrangi ng holes each extending in a :
t Rnvkmessenitad dheageisosucth: talwe threame Iplhatse e reanies been
formed correspondingly to el ectrode regions, in 18
wEEBResRpEErr0GESNDE  bé N prsidddtion Havdhve @bt algedts .
inall _or part of the integrated circuits formed on
t he waf 8r fOURKRCcRLD §cinobbjtéet ParsEndpéaviesrioand sa to
plurality of elastic anisotropically conductive filns .
aPFENGEE FnCPREVS¥SPREEILFe CAMPSOSgHc A YyFable for forming
conduc%ive.fig arranging holes in this frane plate
G BHEROB A FROLY oCBY UEhd "Fer iy 4 +he 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 inspection, has a large area
of, for example, 8 inches or greater in diameter, and the
pitch of electrodes 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
period of time even when it is used repeatedly under a
high-temperature environment.

A sixthrobject of the present invention is to provide

‘a wafer inspection apparatus and a wafer inspection method
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edge about the anisotropically conductive

filmarranging hole, wherein each of the elastic

ani sotropically 10 conductive fiZlms i s conposed of a
functional part having a plurality of conductive

parts for connection containing conductive particles

exhi biting nmagnetismat a high density and extending

in the thjckness-w se directjion of the film _ and
G TR SR A TRP et St ) T Y of

[ ected in t.he integrated. circuits fornmed aon the

war B e Sl S 9 st i e g o, of the

[ [ I £ lLy. ns t, | t hese conducti ve
pgfatq%seaﬁ]E g%qc nr%c?t {gg)ﬁ% gré;b;é g[lae?rfbetq"g be supported

i nt egr alpl - f,0f: t [ r.al. . t : .
functioﬁgﬁoggﬁg%gﬁg F%fg IF%Q%ﬁZlf%%%?ﬁ?&ﬁe&aergajg thus
abauly e an %eltirs%mﬁ@ilaélqgn%%duﬁiﬁ»é BorddAM! Mmprising
hole in the frame plate, and wherein supposing that

they sherstast awidih rofieaah Wicondir taeRAYGl Ve iRaktS ch a

for connection is W and the nunber average particle
dipdnetan tof ottheoctenduc eV @apaist ifelre$odns eit,i 0fd cdrMalidE ng

of aratio WDn of the shortest width of the

c cotdoi-ity & ep @atr tiien ecommec eix@rntdd nhhé nnunk el caversagerise
particle dianeter of the conductive particles falls
witiimegti®naofange ¢fild theve, bard docmefif,i ci ent of

variation of particle dianeter of the conductive

particl esersiat sppppsib@yhikfl the ahbstestpidalthyof each of
conductive connector according 5 to the present

i HPENEPBALCEGFEORRAGSt KAt crangeitdhr adveNagendpihei clugber

di ameter of the_conductive particles is Dw, a value of
a2VEtrEgeDRADR161 ot He afeitght CdvERggECparEiLéVe ParaAsties 1is Dn,
to th nug?eg avetage/BarticIe di aneter ma '

a value ratio”"W/Dn of the shortest w%dth 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 cof variation of
particle diameter 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 fiim—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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preferably be at nost 5. 10 In the anisotropically

conductive connector according to the present

i nvention, the nunmber average particle dianeter of

the conductive particles may preferably be 3 to 30 m

In the ani sotropically conductive connector according

15 to the present invention, the conductive particles
subjected to a

may .pr.ef er abl e those | assification .

tr dt%&%sn% ecg%f/Oéﬁesaﬁo j?easg} qeecrted[ Hla[xhee%een arrangec{],' in ali
ani.sot.rqpi cal l.y canductive, cannect.or accordin tot

p?g% ﬁ?gﬁﬁﬁggiFbﬁdﬁﬁ%g%ﬁﬁ%hﬁﬁﬁ%ﬁ&%ﬁuiﬁ%ﬁ%@‘%gfjfbwg¥%r'

pt ef.erahl e t : i1 y: coat | surf aces. .of
cgq?lelghpgr%iac eoﬁceéﬁ gﬁﬁ@%ﬁ%ﬁ&%’sﬁ%%t%%&&ﬁlty of

hiegté'sctQQd léchtiis ecrrgﬂi%al lgo%é{%M\ﬁtfiQLQAsc %lxlryanged in the

conducti ve connector ac ng to e present

| Reapld-anvd he iceRffdmient wicdddiRar: & MRl arranging holes
expansi on of the frame plate nay preferably be at "nos

3ix 331000 ACRY AIndY da@:H @Jgﬂkﬁﬁ%&i Wy MY i ¥bipheral
there is further provided a conductive paste

cedpesiaboan Stict abliedftaopd@larpmdigdke itlaastiilen-arranging
ani sotropically conductive filnms in the

ahbdet,ropi cal | y conductive connectors descri bed above,

whi ch conprises curable liquid silicone rubber and

conduct wzerpant eektbs oéxlthkei eillagtimgaetissrropiendiiy 5
supposing that the shortest width of each of the -
cepddocityege padms fisr coowoset off ien fuhetébastli part having a
ani sotropically conductive filmis W and the nunber
aRérageé i pEr eifccenduaidiver Pefr tehd ogosenaeickd opacrnghésing

is Dn, a ,value of a ratio WDn of the shortest width .
of CRABCEAHBUBRI & CpEEL KB PITAngoAREEELds™ 61t Rehigh density

nunher aver.age particle. dianeter of the
agg extend?gg En the thgcknessfwise direction of the film,

and arranged correspondingly to the electrodes to be
inspected in the integrated circuits formed on the wafer,
which is the object of inspection, and an insulating part
mutually insulating these conductive parts for conneétion,
and a part tec be supported integially formed at a
peripheral edge of the functionél part and fixed to the
peripheral edge about the anlsotropically conductive film-
arranging hole in the frame plate, and

wherein supposing thét 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
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ot CareE P ﬁe%acﬁ ‘%ﬁf & SR i S TR S of
l.(J:I

conductive particles falls within a range of 3 to 8,
and a coefficient of variation of particle dianeter
of thhe conductive particles ofgthe conductive
particles is at nost 50% 15 According to the present

~invention, there is still further provided a probe

menber suitable for use in conducting el ectrical

Wﬁa%%1% dl%%%t %he &% rd for 'Q? %%}Ionat most

€ surface o i NSpec tioT e SctiPodes nave héen
f@paed in accordance with a pattern corresponding to
a pattern of electrodes to be inspected of the

'ntegra&ﬁdtﬁbrgﬂhg§tEQbEEQl9§ ERe R §§5e cW%?%%&o% %%cordlng

obj ect of .inspection, and the above escrib
anRbseheopireakhy GoRdWGtiove G %%E%b AH-ANGed %%ﬂdﬁ% average

surface of the circuit board i nspection. In th
ppakeireaban aaegeidiolg the b&%d@b%&@@tp%kﬂlﬁq%%tu%nawt a
may be preferable that the coefficient of I|inear

t helnel o€xpamaitan ofr/bDheoffr ame pleat@ti Avik@ge particle

ani sotropically conductive connector be at nobst 3 x
19isnKterand the ecoaambbirchertragk bemedelehéripmleter may
expansion of a base 5 material making up the circuit
bpaefiefablinbpeeti nnsbedat nost 3 x 10-5/K In the

probe nmenber, a sheet-1ike connector conposed of an
|nsulatIﬁgthﬁeénlaﬁﬁrappbaléyupyndﬂcéneetcodeector according
structures each extending through in a thickness-w se

160 dFRrecPrefeBf LR¥SPR3ORat Fhg BHEEPranyeirOgngedtinle
accordance with a pattern corresponding to the pattern
@laW%EEE|%EtFBae§°PGUBélVﬁsBé6FéalﬁﬁymB§ QFP§ﬁ§éHl§nbe 3 to

t he
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
td the present invention, the conductive particles may
preferably-be those obtained by coating surfaces of core
particles exhibiting magnetism ﬁith a high-conductive metal.

In the anisotropically conductive connector according

' to the present invention, the coefficient of linear thermal

expansion of the frame plate may preferably be at most 3 x
107°/K.
According to the present invention, there is further

provided a conductive paste composition suitable for
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ani sotropically conductive connector. According to the
present invention, there is yet 15 still further

provi ded a wafer inspection apgératus for conducting

el ectrical inspection of each of a plurality of

integrated circuits fornmed on a wafer in a state of .

the wafer, which conprises the probe nenber descri bed
a%\i%tin Sy £ teicctzga{lfl ot%g)%g.eccatlklgrn \A%q?n&uhcecv%vec hf jilsfns in the

integrated circuits orme n er, |

an QRj_Gt, e%e@l}?ﬁ%cﬂﬁtﬂvﬁe Ashigued £ hyaugh fhe above,

probe ne ng to the present invention,

therer Sofiristd Iduddytdarn prioy is‘i%‘ic,%nl‘%ﬁfr‘?fbber and

i nspection nethod conprising electrically connecting

eaeh @i 3 v Waat iton of éﬁHi%ﬁﬁﬁtr@g i |t SiHQ R

on a wafer to a tester through t'he probe nmenber

desgiickachahonve thPeIHdardasal eGldtrc s IRsPedd Ahedfconductive
the integrated circuits formed on the wafer. 22

Apeartdi 1@t @onite Alilics0timo piheald iy seard weitiis\ve: repireatien

of the present invention, the nunber average particle
dicamdiertior tftHéncdmdiGt iave faret nthee f alves agiet hian kg e
specific range in the relation-to the shortest width
oflinhetsrcoddidiel vongacttifver peormedeisons amnd shealue of a
coefficient of variation of particle dianmeter of the
cBAtlet Fv@npait thkeeshorseat misith50% the chaduchdve part for
conductive particles are those having a particle
dFaRBEEELBROJEr ther PEBPRENG VeRedeoratcice papmetear of the
connecti on. Accordingly, the 10 conductive particles
aF8NprEveNteBaF EdMmPEMaAPAL g Vil HPAR §r 8aPYENEENE &P 8. and a
portiﬁns.to begone the.insu%atin .parts.in the

HGPBT hOCHEDEr PAl YPAYEE RROREaPRAGHELFC SPBFUSES OF the
appli.ed. .to the noldin herial | ayer in_the .
FOrRAET 5AVE1 PERETETES( PE BT SPPOBTEANPyPRRAGIEFvAS at most
fEhgs, a necessary

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 circuilts 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
anisotropically conductive connector arranged on the

surface of the circuit board for inspection.

In the probe member according to the present
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15 amount of the conductive particles can be. gat hered
in a state accommopdated in portions to becone the
conductive parts for connectian, and noreover the
nunber of the conductive particles arranged in the

t hi ckness-wi se direction can be | essened.. As a
result, good conductivity 20 is achieved as to all the

duct.i. ts f ti f d, d -
SUPTIoC it 1 iSUPRY BF BPOpertiP s Siffel e dctrEviient of
bet. j i t t t ti.on. . |
addi g el SRR BTSSR oprene |
t hi G : | gh- ' t -5
e 38 T o e e e S ducr v it o T £ 10w,

| nRidbithed d £ diQMek & he ganduet ie@éﬁfnaof %ﬂ%ﬂﬁ’sﬁh%g}‘%f VE base

particles at the surfaces thereof even

AR AN GRIKI L RAUEH 8 23 GOMNBALIPLTEd S UGB ction be at
repeat edly under a high-tenperature environnent,

whekeby ixt 1igs® g evented to markedly increase the

total sum of contact resistance anong the conductive
particl es itheapeobéuaknve rfakh shefeied iike ignector composed
conductive 5 part for connection, and so the necessary
cofdeat ivisty aitd ngr ehaletednav er pd Wrand tyefdfo e 1efc ttdome
According to the anisotropically conductive connector

f setruaferesnspett karnendinghe hfroamd [plnatee,tha ginersal-wtiys e

of the anisotropically conductive fil marrangi ng
hdieschienl10ff sheedneulnsdpondhegity ang Bhveagigect rnode
regions, in which ‘electrodes to be inspected have
bReRACFBRRER, Wol-ht RePaLieagr s0&d cePrading ity tthe maftdern of
whj ch is the object of inspection, and the elastic
ahPSoBtBFEESFrY &BnRGCERTBRCFtER TRy Ber a5geaded eaclihe

of the, anisot ically conductive film 15 arrangi ng
h%?%%?t§8p%ﬁ3§9§tCP§dﬁ8F&VF0088n8€F8Fned and easy to

nandl e, 206 15, PO SO 209 £he. el 9 na a0, 1 x1 g,

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, which éomprises the probe member described above,
wherein electrical connection to the integrated circuitsl
formed on the wafer, which is an object of inspection, is
échieved through the probe member.

According to the present invention, there is yet
still furﬁhef provided a wafer inspeétion 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.



10

15

20

25

to the wafer can be easily conducted in an
el ectrically connecting operation to the wafer. Since
the elastic anisotropically copductive film 20
arranged in each of the anisotropically conductive
film arranging holes in the frame plate may be smal |
in area, the individual elastic anisotropically

easy to be forned. In addition,

ci nce.t AEEEURTe Lon e ERdRaaRy CEdUGERA i Connector
A, i,s.little i th bsol _ut tity of
G 1T BhSRRE ot e e MU PRBRE O Yo o P e 2
i.SOt ' I tive fil . it LS.
R T
eXpAnS iR, of 1 ae 16l a3l ¢ AnLSALT onl ¢l Béht%%% G ¥4%ith of the
fifmin the Slane direction is surely res ralnedv%y

t%%nd&%%q%epb%k% ?%rugd%ﬁééﬂﬁ$ﬁr%ﬂb Qﬁ@'%%é%ﬂfﬁq%%ﬁ.of

coefficient of. i near thermal 'expansion as that

f QmiRg ibhe o AR +3 RlealB arREed LNGhL, Bn90eRive particles
el ectrically connected state can be stably retained

even awhen stthe 0¥ Beot @8kt $hReelchbauned i ven pd rtalde=2:82 those
waf er. BRI EF DESCRI PTION OF THE DRAWNGS 10 Fig. 1 is

ahplangvihewairktigser dibngtaf exepphkaryr &brsehgopheal |y
conductive connector according to the present

i peedbconveFpgrt2 ifsracpharcveiew.i | Acsérathaly, obhan

enl arged scale, a part of the anisotropically
conddutitiwecpantitdes dSeshommenneli §roh. rEimgindnigsia a
plan view illustrating, on an enlarged scale, an ‘
ebasetcannirsst pepbealtipneonhduberveef thm instheting parts in
ani sotropi cally conductive connector shown in Fig. 1. .
Frge moldigocmassriedt Lonar vhew Rl raspeaicngledd ds applied
to the molding material layer in the formation of the
elastic 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 between adjacent conductive parts for connection.
In addition, since the coating layer having 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
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20 enl arged scale, the elastic anisotropically
conductive film in the anisotropically conductive
connector shown in Fig. 1. Fig235 is a cross-sectiona
viewillustrating a state that a nolding material has
been applied to a nold for nolding elastic

ani sotropically conductive filnms to form 25 nol di ng

terial |ay. . Fig. 6 i -secti.onal view y
efinetna i Sivad, Lennaney’ ol aa%dﬁ?x—tamaq@;ure
[ d.f |, di | asti.c 25 i sotr.opj ca onduct.i ve
TR D B8 25, LRGP SRR oo
t r ed throu .
S BC R, Bl U R A A Ml A, g ive

Mg +3hewWy 150 5 Hiliu i ?Jat% S, el Q%S't%%lcgo%%lctive

viewillustrating a state hat nol di ng nater

lt ﬁﬁ%rts rofr theddtanded for mhave beens sfag&n%“;ln?fﬁtc\j%% ty is

e top force and the bottomforce in th

Firgta9nked aver0SS1986f ehaloavicgWwikdaustrating, on an
enl arged scale, the nolding nmaterial |ayer shown in

Fig. 8.AcEbgdihg it® aher asssseebperah 1yl e¥nductive connector
illustrating a state that a magnetic field having a

stoengtlicdi shepbottion, has theedrappl pedtbg theluekding of
material layer shown in 15 Fiig. 9 in a thickness-w se
dthecendnotmeprechllFi gontiticitsva chdmsaseahiyangl hvilew are
illustrating the construction of an exenplary wafer

i hepeedi enrapprratisglysitngthkecdnicsobdepireglibys, in which
conductive connector according to the present :

i pventredes20orbg. irgppstadchays- beeni dnaledi eaf the
illustrating the ) . . )
integrated circuits in the wafer, which is the object of
inspection, and the elastic anisotropically conductive film
is arranged in each of the anisotropically 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 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 1t is subjected to thermal hysteresis, the
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construction of a principal part of an exenplary probe
menber according to the present invention. Fig. 13 is
a cross-sectional viewillustrauing the construction
of another exenplary wafer inspection 25 apparatus '
usi ng the ani sotropically conductive connector
according to the present invention. Fig. 14 is a plan

| l.ustrat enl.arged 26 scal e, el astic

B S I S e i 490 1 aafrﬁsoa#ﬁ%%]ﬁao]piseawuctlve
t. t ding to anof ther enbodi

oA J—'ﬂ“?ﬂgﬁi e%nSLnarFeécﬁcr ol o iy Sesiioring By the

' lflxlé%er ycon t| \}rgae#jeﬁl%lsq{aal&ln%m So%t&oefﬁalcient of

ani sotr pIC min an I'Opl ca

e[ e ‘t%e@c‘?r[é’le%ar%ﬁ%‘?f dhg g %J c!ﬁazéx{ the frame

enbodlnent of the present invention.

wi@f aawaben:ihgiyt est gdsade ﬂ@ctgéégﬁhgscokgeEkgd %%ate
| ustrates a position o? a region of ectrodes to

beahnme@ttamyn it &l iR leAted Wi Wie H@IHEG N 1t§1%aerformed
wafer for test shown in Fig. 16. Fig. 18 illustrates

t ba al aatrgedes<zowhkgamspected in the integrated

circuit formed on the wafer for test shown 15 in Fig.

16. Fig. 19 is a top viewof a frame plate produced in
Exanple. Fig. 20 illustrates, on an enlarged scale, a

part of the fEBRIEFpDPESERIROIIN OFFITHE DRAWINGE g. 21
illustrates a nolding surface of a nold produced in

Exanpl eFdf-ah éAl ar gédnsvake. ikilyst22tiggaan exemplary

cross-sectional viewillustrating a
anisotropically conductive connector according to the

present invention.

Fig. 2 is a plan view illuétrating, on an enlarged
scale, a pért of the anisotropically condﬁctive connector
shown in Fig. 1.

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

- scale, an elastic anisotropically conductive film in the

anisotropically conductive connectbr shown in Fig. 1.

FFig. 4 is a cross-sectional view illustrating, on an
enlarged scale, the elastic anisotropically conductive film‘
in the anisotropically conductive connector shown in Fig. l;

Fig. 5 is a cross-—-sectional view illuStrating a state
that a molding material has been applied to a ﬁold 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



state that a frame plate has been arranged within a
nmold in .a process for producing a conventiona

ani sotropically 25 conductive gannector, and noreover
a nol ding material l[ayer has been forned.

[ Description. of Characters] 27 1 Probe nenber, 2

Ani sotropically conductive connector, 3 Pressurizing
pl ate, 4 \\fer. nounti table,, 5 Heater, 6 Wafer, 7
BRI TP 1Y Y& Yo% ame plate, 5 11

Ani sotraqpi cal] y. conductive fil.marrangi ng.holes, .15

Air ci r%ﬁllgdt iﬁnglshéal &€ °5f6 PGB ng olqég,u%dlatlng a state
El.ast,i .50t ropi.cal onductjve fi 20A Mol din
n&?%?%%ﬁqﬁﬁﬁﬁiégﬁﬁff ﬁ%%?ﬁ%%bﬁ%ﬁﬁ%%ﬁér%%f%&%%hf %%ﬁgé

PYL S LApeGtd 3 alcg&mtf' o i
Proj ect ed aLpar'ts, ]%% a?%s%ltﬂo e supogg:retogél, tffz%mld shown in
Cendjictg ve parts for non-connection, 27 Projected

parts, 30 Grcuit board for inspection, 15 31

| nspect iraR; elgeGly Qdes oAl slrsulabiing igheath 11 AQ rating a state
Sheet-1i ke connector, 42 Electrode structures, 43

Freont- sivllaee; elsaetriede 1paidrs, o A4 MBaGktSWIC&orm have been
el ectrode parts, 45 Short circuit parts, - 50 Chanber,
5fobFwadudkitemap phe TopOfMormgs and t6@ Moldorbkokee in the
force, 62 Base plate, 63 Ferromagnetic substance

| mpéds, 64 Non-nmagnetic substance | ayers, 64a Recessed

parts, 65 Bottomforce, 66 Base plate, 67

10 Ferromafaeti & debst gnoestapetdonal view illustrating, on an

15

20

25

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

Fig. 10 1s a cross-sectional view illustrating a
state that a magnetic field having a strength distribution
has been applied to the molding material layer shown in
Fig. 9 in a thickness-wise direction thereof.

Fig. 11 is a cross-sectional wview 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 1llustrating the
construction df a principal part of an exemplary probe
member according to the present invention.

Fig. 13 is a cross-—-sectional view illustrating thé
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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25 68 Non-magneti c substance | ayers, 68a Recessed
parts,  69a, 69b Spacers, 80 Top force, 28 81
Ferromagneti c substance | ayers,2¢ 82 Non-nmagnetic
substance | ayers, 85 Bottomforce, 86 Ferromagnetic
substance | ayers, 87 Non-magnetic substance |ayers, 5
90 Frane plate, 91 Qpening, 95 Mol ding material |ayer
P Conductive artlcles BEST MODE. FOR CARRYI NG OUT THE
o™ %‘frb%o?%%?‘ér%?l?%%r%%%WCFH\"/%WF%J&H in an
10 herE| te i bed in detail
SRR PR &%@%ﬁ%@ COE b7} FEOrding to another

péﬁhuéfméﬂélé§t{ an exenp {i%%anlsotroplcally

I VEé connec accord ing present

i nventign, Figy 2 |as by %Fﬁfé’v,t ew § 1dus % pdfcg(?If on, 1 enlarged

an enlarged scale, a part he "ani so

conduct i v connect or, shown,. § é:éﬂl cﬁLgctf’véSf rr?'f&@an
sca

view illustrating, on an e arge an el as

aRirsiidoRisatd i1 £ onsiatdve d 1 ddpddethe %é@éi@éz’r' 19@' A Yfurther

conductive connector shown in Fig. 1, and Fig

2@nyoRBisesactd Onale Wrakddd Usi¥atdigh. on an enl a_rged_
scale, the elastic anisotropically conductive filmin

the aniFset.r q@ dal lay tegnducdi W CORNEEOIEShawWsd fised in
Fig. 1. The anisotropically conductive connector shown

i Bxakipg.esl is that used in conducting electrica

I nspection of 25 each of, for exanple, a plurality of

i nt egr aféd -cilic diltlsisfraarmed @n pesdefiem iof & Steatiemofof

the wafer and has a frane plate 10 in which a

pRdegtiroges! tanibsotingpiesdiady icormdudiitagrated circuit 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 tést shown
in FPig. 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
produced 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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29 filmarranging holes 11 (indicated by broken |ines)
each extending through in the thickness-w se
direction of the frane plate have been forned as
illustrated in Fig. 2. The anisotropically conductive
filmarranging holes 11 in this 5 frame plate 10 are
formed in accordance with electrode regions, in which.
el ectrodes to be inspected have been. fornmed, in al
thelinFé@Pﬁt%am%?Fcugtsﬁﬁ%ﬁQE%PRﬁP@%kym@@%¢u0¥hﬁ@ ¢@nnector,
an qQbj ect of lnsgection. El astic anisotro icallf
conduct TORSEFL A2 0PhabF ng? cFRitRE iR ¥yt ing tFrPLe,
thi ckngss 10 w.se_directjon.are aryranged.in . the .
r es%ec FYEST a\r%sgpr%oepﬁ 'ca1 I %l@&%ﬁ?@{%svgof RN Tt T
hol 1.in frame plate 10 in a state they are
E%séﬁngt Eggf'the. peri pheral edge about the

eac
The r AR opTaPkeFRTNG Rk B e, T AR Wl

adj aeeRt .ani Lcal ndygt i AN wohn ot he
e g Bl 10 0 hos eabod ment a7 & Forhed e Pe
cnrggl@gbggieohﬁgséérggacgaﬁgub%hu@@tab% hetyeen the
ani sotropi cally conductive connector and a nenber

adj gognkio1bherehatwhen1 a1 pLessur i PENIRABS A pArts,
pressure reducing systemis used in a wafer

I nspectbaauappaecapdstsWibehcwhhkecthengescri bed
subsequently. In addition, positioning holes 16 for
pos2Bi onsnjatodntthpawaf et4 ®Bhbghcicadt barabj,ect of

i nspection, and a circuit board for inspection are

f orAedPaEashtof beheuppastied, ani sotropi cal | y conductive
films 25 20 is formed by an elastic polyneric

sub3t aferdantivaspartbuseraned-cAnkBiegti8p, has a
functional part 21 conposed of a plurality of
conddckroeephpfisP@ptsor connection each 30 extending

in the thickness-wise direction (direction

Circuit board for inspection, .
31 Inspection electrodes{
41 Insulating sheet, 40 Sheet-like connector,
42.Electrpde structures, 43 Ffont—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 Ferromagnetié substance layeré,
64 Non-magnetic substance layers, 64a Recessed parts,
65 Bottom force, 66 Base plate,
67 Ferromagnetic substance layers,
68 Non-magnetic substance layers, 68a'Recessed parts,
69%9a, 69b Spacers, | |

80 Top force,
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. perpendi cular to the paper in Fig. 3) of the film
and an insulating part 23 fornmed around the :
respective conductive parts 228for connection and
mutual ly insulating these 5 conductive parts 22 for
connection. The functional part 21 is arranged so as
to be | ocated in‘the anisotroplcally conducti ve

fil ngi l.e, 11 the frane plate 10. The
con uc?rgggﬁhgﬁ qﬁi: 6%”%5ﬁhec i°dT5%1 the functional
Par g o2 13l e néﬁﬁﬁ%dﬂééﬁﬁzrq%&%%v“th a pattern 10

corresponding to a pattern o € €l'ectrodes to be

' ns@%Cb%@t'th %‘:ﬁrdent Qe 3.8d rgrﬁlé'tgcf %E%E(Ea%%gt I'I]_%Lyers

wafer, which'is tHe object g?’lnspectlon

ele@brN%ﬁLhﬁgn%Q&%e%b%@tkgc%hqa%%%%trOdeS to be
inspected in the inspection of the 'wafer. 15 At a

per bphet-ahmeegga tef, bheg E@ﬁ@h@on@B PRAbiA, m@te&@%ﬁ d2yer
to be supported, which has been fixed to and
supportetdbytite pertpbesy.about the anisotropically
conductive filmarranging hole 11 in the frame plate -

10, is forned integrally and continuously with the

" functi onal part 20 21. More. specifically, the part 25

to be suppdBEZH NODE hGR @RRRINMENDUT STHH apEdENTI @N
forked formand fixed and supported in a closely
cont act Edeseabeddaeasst ofgtaspprheenpernphetyoabeul 1
the anisotropically conductive film arranging hole 11
| RSERETREERE Prafestgibes fin degaddrductive parts 22
for connection_in the functional part 21 of the

el ARt PETERPLERL I €8PAYCtdgRIGERRRE LRI M 20,

conduct jve p?rtlcles P exhibiting 31 magneti sm are
contalngﬂga a*fi GhPyBRsVEGvi hléu§F5F§ln6rﬁ@n?§8m§éa§§

thlcguc S-wi se direction as

| frdabPRokforati goRguevH BonbREEShandcoEREnT to the

'£§8£§££ gnvention, Fig. 2 is a plan view illustrating, on

an enlarged scale, a part of the anisotropically conductive
connector shown in Fig. 1, Fig. 3 is-a plan vieﬁ
illustrating, on an enlarged scale, an elastic
anisotropically conductive film in the anisotropically
conductive cénnector shown in Fig. 1, and Fig. 4 is a
cross-sectional view i1llustrating, on an enlarged scale,
"the elastic anisotropically éonductive film in the
anisotropically conductive connector shown in Fig. 1.

The énisotropically 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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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 supported ingothe elastic

ani sotropically conductive film20 contains the
conductive particles P. In the enbodi nent illustrated,
projected parts 24 protruding from other surfaces

t t , th 0 duct ts 22
t o LB et iwﬁf”eaeﬂlphéncésca&%& It bt i) sach
f d th bot h d fot
PESCERTER bl :wg%&scﬁﬁn@%ﬁq.wzgﬁzﬁr@m% ot <he
t fil The h I
185}991% t) Gt ee?xS orlnf%e%sss i %Eher eorp EazlLLcI;( 2. 'The

_ varl es a|CCOI' mat el'l a 0
RSP o S TS gl A 400, e

SH:sﬁgt B1a%8aYior 4 URAF L 10f e fesid gy qlegtroae

ani sotropically conduct| ve connector 1's not achi eve

_ aBQgHBﬁSZ 0 1@3Nk$Qlcho @l%%ltlrlbd%%n HC eV & eSO AN %en

e lowin the durabil ity. In addition, such

stbtheass iasathe ther Mmekqotrhe odf AR EdridEetadl ted wafer
i.s not achieved, and the handling property of the

athsot Lepeaabby ectnduWCctine@ecannect oOrklabeconesikowropfcally
the thickness exceeds 600. pmon the other 25 hand, the.
etastiictanesotiopi eadl hgpviondeohidve tfiving 26 ther mad ckess—
t he ani sotropically conductive filmarranging holes
Itipecdiuretbdoyr eae pmrehgeknéssthendesperdyiviee | 32
difficult in sonme cases.to achi eve good conductivity

i fnipetrephdatiyveopdnesize fodmcommeppion dndes 11 in the
insul ating property between adjacent conductive parts
2brame BbRRBCLPoAR FhetpdemtiRy sireecpghasppapeted by the

direction of the ) . )
peripheral edge about the anisotropically conductive film-

arranging hole 11 in the frame‘plate 10 and in a state
independent of adjacent anisotropically conductive_films 20.
In the fraﬁe plate 10 of this embodiment are.formed air
circulating ho;es 15 for circulating air between the
anisotropically conductive éonnector and a member adjacent
thereto when a pressurizing means of a pressure reducing
system is used in a wafer inspection apparatus, which will
be described subsequéntly. In addition, positioning holes
i6 for positiohing te the wafér, which is the object of
inspection, and a circuit board for inspection 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



5 ani sotropically conductive filmarrangi ng holes 11
inthe frame plate 10 are designed according to the
size, pitch and pattern of el 88trodes to be inspected
in a wafer 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
Stlldenthg a% e rasulblde Lrae plale ), | allald i

be defornmed, and the tormthereof 1s stably retained.

FQJe el &1 MM PUshe HAWS- of, LN Al $5UGHE 85 1m and an

metallic materials, ceframc materials and resin

MatRRi1akS TR USEto MIRN AhRuld AR 15 At w0 déhductive

formed by, for exanple, a netallic material, an
| pettat iong fod momme dig doraiRd e dahe s urdaoe 19ing Rhese

frame plate 10. Specific exanples of the netallic
matoerdvalt ifver pafrarsmiarg fidre domEetilcai.e Thei Aichddeonal part 21
nmetals such as iron, 20 copper, nickel, chrom um -
C Glzalatrr amgrgiaie Siou@s N geen dsea tanl ibhd ethemaninditt®pically
| ead, palladium titanium tungsten, alum num gold,
plcgnidmgrniaed fdilverraagd nal hoys a1 dnl dhe dtregles plate 10.
conposed of a conbination of at least two of these
nméhgl songgcsiee pioetexdiplfes ehonnisetiesi dinmiher ifalnctional
forning the frame. plate 10 include |iquid crystal
pBEYirerd 3K& 2PSPPORCddnr 8sicrs dangeTHd thr anmpapitara 10
may preferably exhibit magnetism at |east at the
DEPFRREPAPA3BRL £6n 2aBBit tRe OTaTSoEAGHGARy to be
conductive filmarrangi ng holes 11 thereof, i.e.,, a
SORE PSR EapRBr {1fig *RECaT4SE: E15RPE5t FORPER Py She Wafer,
copductive, film20 in that the conductive_ particl P
R SR Lo B S g R SR
Zéohﬂeg%ed to the 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 anisotropically
conductive film-arranging hole 11 in the frame plate 10, is
formed integrally and continudusly with the functional part
21. More specifically, the part 25 to be suppdrted in this
embodiment 1s shaped in a forked form and fixed and
supported in a closely contacted state s0 as to grasp the
periphery about the anisotropically conductive film~
arranging hole 11 in the frame piate 10.

In the conductive parts 22 for connection in the

functional part 21 of the elastic anisotropically

conductive film 20, conductive particles P exhibiting
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film20 by a process which wll be described

subsequently. Specifically, tBils portion may

preferably have a saturation 10 magneti zation of at

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

10 may preferably be forned by a nagnetic substance

in_that .t fra late 10 .s easy to be produced.

Sgné—:l a%tclégiaanj{) erEIssorg?aJtIheedl gy nae_ﬁ?‘ lcc-:}lhs ucge_sl} Saln%:)% ¥ ri bt

SN AR, RIS, 10 e e d Ay DEEl L f8bldrection as
alloys 15 of these magnetic netals, an aﬁfoys or

mﬂﬂ@ﬁé%f%%éﬁ(gntﬁf§§FfpgbﬂtE e”%%ﬂ%% Whhﬁ,a%ﬁeoﬁggﬁlating

nmetal . When the anisotropically conductive connector

i padged 3 idbddhe M Blod@sty e | SRIEIEAPLE A0 USE & at a11

material having a coefficient of |inear thernal

expaRadtedly Ao ®sin I el 1Q- 3hKs BRbBdRRRHENabhy phrt 25
x 10-7 to 1 x 10-5/K, particularly preferably 1 x

1@06 ble0 shippoklehl Kkl materdial dralsfrdping 1l the&onductive
frame plate 10. Specific exanples of such a nateri al

i felod@0i mwartaiald ays suwchivas iviey arartBldlrsarp al | oys

such as Elinvar, and 25 alloys or alloy steels of

magnet i ¢nnéhel spboddveas dupesitmedred ,c orar canedd parts 24
al l oy. The overall thickness (thickness of the
chnglistieg3f neay o t221f gurdemesctihem pertthens, at which the
illustrated enbodinent) of the elastic _ _
afPBEHFEpIVEaPRY teordu Lty €ohinfemtion andppefrdpdising.e50 thereof
to 2,000 m nore preferably 70 to 1,000 m _ )

paFEi CAFatreyd prErefabMPdigett $ho6e POTIHeRst Png both sides of
thjckness 5 is.50 Jimar greater, an elastic ,

AhMSof PBREESPRY BaRducti J8 Tl ML86 thay ARG SSiFrPdcenty
stggaﬁtg.bé I, vig%d with certainty. Wen this

t hPe 8_% Fs 2;800°m or smaller on the other hand,
CondUthﬂg gﬁﬁgﬁn%%sfg%'tﬁgn¥%gﬁéoglg%glEgrvaries according
to the material thereof, but is preferably 25 to 600 Mm,
more preferably 40 to 400 Hm.

If this thickness is smaller than 25 Um, the strength
required upon use of the resulting anisotrdpically
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 anisotropically conductive connector

beccmes low. If the thickness exceeds 600 Hm 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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necessary conductive properties are provided with

certainty. 10 The projected height of each projected

part 24 is preferably at |east210%in total of the

thickness in the projected part 24, nore preferably

at | east 20% Projected parts 24 having such a

proj ected height are formed, whereby the conductive

parts 22 for. connection are sufficiently 15 conpressed
qu%quld:r s |{OMS @Sfeosrd-é) a9 qﬁ%}j conductivity in the

conduct|V|ty IS surely achi eved. The prOJected he

ofcwémaalaf aaer&sp%% EDF (COPTSH AR SR FHhS L Qg roperty
f 70% of t t est dt h
AP SRk SRt s PTES 7Y A S s

24 haV| h,2 prOJected he| t _are forned reby
the pr o] ect;%% par areenoltn 5u qﬁn& v%lrec eﬂy O\gl:gc

t .
g %%%d%% FETAEL I o af* in ne
t rf‘z‘rafm%r kQd 25 1ROLIIORS iy e é!éol‘ﬁh 1tch
of the part 25 to be supported I's preferably 5 to

ManBPER tRESEabIY o1 r R 5130 Be a@fstﬁefcbﬂéflﬁl wafer that
preferably 15 to 100 m 35 It is not essenti al to form

t he par bpridecho ole insprererted in the forked form and
it may be fixed to only one surface of the frane

plate 1flo phetekbaskircipakyarioe Sebsmpaced enmangatdeeial for
elastic 5 anisotropically conductive filns 20 is
pfefreiall yha Heatne pésitet 40t spolfprerisc isubstsanceh stiffness
having a crosslinked structure. Various materials nay
besuske assolrtabbe frpokypieite d@bstsaheed doneg deformed, and
mat eri al s usable for obtaining such a crosslinked

pshgnépirn $bbseaficés Foaper reftiequied - 10Fek| pyample, various

rubber is preferred.
kinds of materials such as metallic materials, ceramic

materials and resin materials may be used. When the frame
plate 10 is formed by, for example, a metallic materiél, 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, chromium, qobalt, magnesium, manganese,
moiybdenum, indium, lead, paliadium, titanium, tungsten,
aluminum, gecld, platinum and silver, and alloys or allioy
steels 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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The liquid silicone rubber may be any of addition

type and condensation type. However, the addition type
liquid silicone rubber is preféBred. This addition
type liquid silicone rubber .is that cured by a
reaction of a 15 vinyl group with an Si-H bond and

i ncl udes a one-pack -type (one-conponent type)

conpose f Si | n avi_ng bat h inyl Qup_and .
ST Do A R T B tan o K A p gt ion
cyprased of, pqhysi %@% Vi inyl . .gr and
polysiloxaﬁ% ﬁgviﬁtaa ﬁga'ggﬁgidﬁhg¥ﬁgth§%£nt 20

| RwaRaRp 12ddiht] QR hAW:d Sl cone JruRher, of 1t

t wo- pack??ype %g pFéfergbly JSedé’As pﬁgggggifﬁo%l Q%ereOf’
type | quigdrsiibinCeRgdoslely the WiedrithahiRaving a1y
viscosity of preferably 100 to 1,250 Pa-s, nore
prehanakliyel ¥4 160 280Q nPahs,t Rakt icowbaichy vRr ehehabhvs2® can
250 to 500 Pass at 23C. If this viscosity is |ower

t ban cai@@dPaos pepenitpiinald an tof chhe canduet byet 25 to be
particles in such addition type liquid silicone rubber

i suppsyted doctihei plas36cnahndispgroptenilaly tohductive film 20

~obtaining the elastic anisotropically conductive

f bvme 2Oocelscihwichl whé ldescdebedibaliseghentibyntlgo

that good storage stability is not obtained. In
afdBreiéacal h#, c6hdacrpréipar nayl psefreahdy baventedasoration
as to align in the thickness-w se ?irection of the
nﬁPﬂPﬁElﬁﬁgéPPanlayeieﬂﬁ§n0a1pﬁbém el Imagaetticutliagl d the

is applied to the nmplding material |ayer, so that it .
EYOLE GFFFFCRIECPnLOSHAY BASESTABLY b EREFAS BY fheagnetic

' condu&tive ggréﬁcles in_an even state. If this
e

vPERBEFEG e 3t1-580 Paus Bhatfiel10* Bt ARFYhARdPet REoduced.
15005 o8l 00k BB e H  fBLPL Ey PEEOTOR s
tQUSQFQW}PngvﬁﬁgQQ f@tﬁﬁgfhdéa gén[nniggefPlgébéft, alloys
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 preferable to use a material having
a coefficient of linear thermal expansion of.at most 3 x
107°/K, more preférably ~1 x 1077 to 1 % 1073/K, particularly

preferably 1 x 107 to 8 x 10™°/K as a material for forming

~ the frame plate i0.

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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addi tion, the conductive particles are not
sufficiently noved even when a parallel nagnetic
field is applied to the 15 nol digng material |ayer.
Therefore, it may be difficult in some cases to
orient the conductive particles so as . to alignin the
t hi ckness-w se direction. The VISCOSIty of such
additign type liquid silicone rubber can be neasured

b? afdars doTa WHGEEIaY jtnyﬂ'éleZG Mivstdatast erppehignd) of

stl ani,sotraqpi cal | uctive fi,
f 6 t&cﬁmel%%f& R RS, A 25 S as

cur d Si e ru of the liquid silic
- EER 2y Y e cé’ﬁb TP S G el y/ o d 000 Ha,

conpreSS|on 1Set of 25 st. 1Q% ef erabl y_at

rbSE GRS B e i, 240 %st Bheh: thepteh prness
th reSS|on sel excee Q% chal s of t

COROGEL e CRab B EE ‘Porh SRS 37 SNt elcpa;liy gonauctive

f@alaoa@eatakz%gl %u@ﬂ%%%rte%t%%@tthhqsr %S&Jvt I with

ani sot r opi cal y conducti ve connector Is used

r@@%%%&% Unﬁﬁénatﬂightﬁgﬁﬁéééui@ 8Ny bboRRERL - srﬁéliér on
result is difficult to refain the necessary 5

C@REUBLhEt Nank) hedpicesert paRtenbi20kort R nnection having
conpression set of the cured silicone rubber can be

nraseEedrby cangechade prapeetdascerd phodliddd 6249 certainty.
The cured silicone rubber formng the elastic 10

ani sot r 8pecakbyecarndutteiigb tf bifmea2@ prefiecalldyphas a4 is
duroneter A hardness of 10 to 60, nore preferably 15
tpbreéberapavt btullarlsy @ﬂéfenawbyaZOOEotB@ athi23@esisf in the
the duroneter - A hardness is |lower than 10, the

ipsal ackag part 23, moreabiryfemsblat Big lehs te@fiduct Pyed ected

parts 22 for connection .
parts 24 having such a projected height are formed, whereby

the conductive parts 22 for connection are sufficiently
compressed by small pfessurizing force, so that good
coﬁductivity is surely achieved.

The projected height of the projected part 24 is
preferably at most 100%, more preferably at most 70% of the
shortest width_or diameter of the projected part 24. |
Projected parts 24 having such a projected height are
formed, whereby the projected parts are not buckled when
they are pressurized, s¢ that thé prescribed conductivity
is surely achieved. |

The thickness (thickness of one of the forked
portions in the-illustfated embodiment) of the part 25 to
be supported is preferably 5 to 250 HUm, more preferably 10

to 150 Mm, particularly preferably 15 to 100 Mm.
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15 is easily over-distorted when pressurized, and it
may be difficult in some cases to retain the
necessary insulating property33etween the conductive
parts 22 for connection. |If the duroneter A hardness
exceeds 60 on the other hand, pressurizing force of a
consi derably heavy load is required 20 for giving
proper distaf tion dosdidie Londiictdue ﬁ%tﬁaggv%@ o .be
connection, so that, for exanple, :a wafer, Ichis
ansupiyedd ofn IR £SAUS 4 CAUSE PNSAtrixed to only
deformation or breakage. In the present 7nvention,

t Rnedunoneies o hatdnessofp1 25 the, cured silicone
rubber can be neasured by a method in accordance with

JIS K 6248. eFasther pol hreetredubithaone thulbaly €86 elastic
formng the 38 elastic anisotropically conductive

f idrriss A0 quriefadrigblooras titveart iSine iyt hi Ofpraird easty & heat-
KNNm nore preferably at least 10 kNNm still nore
prefsdrsaising gto lyveemsti cl 5 udmanqeattawvcidard \epreflaratdy

at least 20 kNNmat 23C. If the 5 tear strength is

| GWEICiRaT -8 KREhpushmaresybisngagl bst lsed as curable

ani sotropically conductive filnms 20 tend to

dECVPEFaCe SUFLaBicefp ey magprdred sdivstgrlieefdm obtaining
excess. I n the present _invention, the tear strength of

t REhcdr EFoSEIiasRe POBYEEtd&n SHESHeaSE-edipyeeRet hdguid
in.éo accordgﬁce with JIS K 6249. As the addition type

| PGuit-GO8RI FEORETT dBbEF SREFFRE - such properties, may be
used that nparket ed . liquid. silicone rubber "KE2000"

ser | esh%}e " "Sjisj%r‘?%lge TSR S PRt cafdition

CBygyhfie LBt HE B TTORE ) AT ) SR B e
'hﬂ&hﬁdsghhﬁeeﬁe rubber is preferred. This addition type
liguid silicone rubber is that cured by a reaction of a
vinyl group with an Si-H bond and includes a one-pack tyﬁe
(one—gomponent type) composed of polysiloxane having both
ﬁinyl group and Si-H bond and a two-pack type (two-—
component type) composed of polysiloxane having a vinyl
group and pqusiloxane having an Si-H bond. In the present
invention, addition type liquid siliéone rubber of the two-
pack type is preferably 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 Pars at 23C. If this viscosity is lower than

. 100 Pa+s, precipitation of the conductive particles in such

addition type liguid silicone rubber is easy to occur in a
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rubber. As such a curing catalyst, may be used a
pl ati num containing catal yst. Specific exanples
t hereof include publicly knowsscatal ysts such as
platinic chloride and 20 salts thereof,

pl ati num unsat ur at ed group-contai ning sil oxane

- conpl exes, vinyl sil oxane-pl ati num conpl exes,

pl ati num 1, 3-divinyltetranethyl di siloxane conpl exes, .

C ST Mt Yo HOCHTIRS oI tfe PO Ltopically
pl at | . gcet.yl acgetate platinum.chel ates, and cyclic
di%ﬁlgu%@ajt‘?en Eftrﬁylnb% C%}drrpw%elxcehs.w L{Le Bivo cr&fbﬁcﬂ & %e?qﬂ;ently '
c I [ ' y..:Sel.ect.ed in vi Qf the

o S R, Al Maen R G A RO

t r.e8¢d; c | td QN e i1y [ 1.y '
16%?5}?%? nb'yocqv\% gdht pecr 100%%154%%55\/\% gh%t%rtaodfﬁllt%eée% 50 a8
addi 107y RE tHAWHE SiddLORE JRDS e dibPIHET H mo1ding

i nprove the thixotropic property of the 5 addition

t ypedrigui d.ayeld Weehe o yhern 1 adiniegndthe Wiseesilty applied to
i nprove the dispersion stability of the conductive

pahil aldslioy pladerde 1a 1kase malerdmalt havinkg Mkiifficult in
strength, a general inorganic filler such as silica

pewter cacels| aicddlornsidhiadas ad agel cinldued iee @latdiRdes in an
may be contained in the 10 addition type liquid
skevevop&atgbbef fashheediedcodlbtpaekceatarl| 2Dt Bhk ®8NohSthe

i mposed on the anobunt of such an inorganic filler
ustderHbapder thehyigsesiltvaotfoshel argeladpgnimolsiingt material
preferred. because the orientation of the conductive
pEPEPERES tPobyighnagretthe tf ial davabrodifdictdt in some cases
sufficiently achieved. Supposing that the nunber

abBr 85&MpakFi Breddngnbpérrisf LR¥eEohBuEhEVBOBEt | ERes

S gn .and tge'shortest width  of each of the o
cofduEiPle HAPt SOPSUEEAVEORAEELFSRS] ergy not sufficiently

moved even when a parallel magnetic field is applied to the
molding material layer.. Therefcore, it may be difficult in
" some caseé to orient the conductive particles so aé to
align in the thickness-wise direction. | | |

The viscosity of such addition type liquid silicone

rubber can be measured by means of a Brookfield type

- viscometer.

When the elastic anisotropically conductive films 20
are formed by a cured 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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those that a value of a ratio WDn (hereinafter

referred to 20 as "ration WDn" nerely) of the

shortest width of the conductigve part for connection

to the nunber average particle dianeter of the
conductive particles falls within a range of 3 to 8,
preferably from4 to 7 are used as the conductive
particles P contained in the conductive parts 22 25

f SOOI AR N4 HO HHFIRTH 4P e Hipphdedd hen the

each of . the elastic .anisotropically conductive filns

2655 TR FReSEHtE G E Y0 IF O Vet S5t tq el e aped
di aneter qof particles .nmeans a value. neasured by a

| 56BFaTacle SO ST C G TR T TR e BF 2
t I}%quﬁttl 0 J'_W % ! f%q.%lullecr 'I}oh%rclet%'r{ tthel 5 dc!efsfslacr%/l t to
surely dchieve the necessary i nsul ating property

betweeradj;acent conductive parts 22 for connection.
It the ratﬁogaan exceeds 8 on the other hand, the

total sy ofeCOALaLh " £ SLANGE, b@ﬁ@esgm%yssg%ﬂuggicvsf the

particles form ng one conductive path I ncreases

because stihe cop@r @R rdicaietRy nefs fhe LMAUCtiMeod in
particles Pis too 10 small, so that it is difficult

t acsuiakyickokAmteondgctki weaoparts 22 for connection

havi ng high conductivity. In addition, since a great

anount Tfe theredneiict doige palibbEt eSorfifigMehe éDashec
insulating part 23, it is difficult to surely achieve

t heipetesparcylilgsabatiungipeofaity Rét weertelabad) acentz
conductive parts 22 for connection. Further, a
cdarpmgteayar hhadingsacpr dfercot Bidckmess pardetrabdy 15 to 60,
formed on the conductive particles P, so that the.
chattecprryvobreherabduddlt itee 6Papti eR&s. atl ft kde durometer
surfaces thereof is deteriorated when the_resultin%

ahi RerPBpreEaltPyleBRguERpRe 1020 thenABstdatiagupedt 23

repeatefly,under a hi%h-tenperature .
mutually” insulating The conductive parts 22 for connection

is easily'overedistorted when pressurized, and it may be
difficult in some cases to retain the necessary insulating
property between the conductive parts 22 for connection.
If the durometer A hardness exceeds 60 on the other 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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environment. As a result, it is difficult to retain

the necessary conductivity. Further, as the

conductive particles P, are usé@ those that a

coefficient of variation of particle dianmeter 25

thereof is at nost 50% preferably at nost 35% In the
present invention, the coefficient of variation of -

Pale Garmiso s NP S IBD ) cranpry e

a tdaxr &tanfal ¢ dev atdQn vl /rlp,]c ddie ﬁﬁretffiecxla%ly at least
dianeter. 1f" the coefficient of variation of particle
ditmeiemm, Qftitine reardutd e pAnt iG] asRexaeeqds A% it

is difficult 5 to surely achieve the necessary

| RS ECUIG ROReT N rhehween 1adisacent xGORAUGE IeC Partss the
22 for connection. Supposing that the weight average.
paretairC Ise: réingrtdt @ 1ofvetrhe neondue/ME Rave relses tisiPWlastic
those that a value of a ratio Dw Dn (hereinafter

r ehesogd opd cas 1Yy abindmcBiien'f itthsmane kyphdof ot e taeiigiate

-average particle dianmeter to the nunber average

parriablid idivambesr thevatreosit shoarted prekarably used as
the conductive particles P, with those that the value

of the ¥Fatile Wwe¥rents nvemwsion, bdiagiemr estyprrfen red. the
By using such conductive particles, the 15 necessary

i FeGPgt FAd1pPBBeFhPBEt WBBNPadpaesnredohstust meghopgarins

22 for connection_can_be nore surely achieved. The
nffbeFIaberaletBartPcRebditdmet er of the conductive
particles P is preferably 3 to 30 gm_nore preferably,

6 to 15“%&%@%13%% TR it At iFHng Qubber having
dgggﬁteroisrgnaller t han '3 gn% i% S gifficult to .

stir el y*f 8P iT conducti¥e palPs® 232folaEbRRhEE Fn' AdVLAg
hEQQiESHQUQEBKEEy“KéEOba"agggies or “KE1950” series from
Shin-Etsu Chemical Co., Ltd..

In the present invention, a proper curing catalyst

‘may be used for curing the addition type liquid silicone

rubber. As such a curing catalyst, may be used a platinum—'
containing catalyst. Specific éxamples thereof include.
publicly known catalysts sucﬁ as platinic chloride and
salts thereof, platinum-unsaturated group-containing
siloxane complexes, vinylsiloxane-platinum complexes,
platinum-1,3-divinyltetramethyldisiloxane complexes,
complexes of triorganophosphine 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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difficult to surely achieve the necessary insulating
property between adjacent conductive parts 22 for 25
connection. It is further diffggult to retain the
necessary conductivity when the resulting
ani sotropically conductive connector is used
repeatedly under a high 42 tenperature environnent. |If
this nunber average particle. dianeter exceeds 30 m on
t RENEFhEMTRAA t heg e ntsessiipiions.o Be¥pgRTL hétvaPue
of the ratio WDn within the above- described range .
WHERSERE 1¥hdr -€s th IP@I SoPYe ¥EH 9B PR 18 Oc drditet i%\Ye welght
22 far. connection.to.be fqrned is No

t 1.
DaFt EBGI 3Pty N Trfosdd 16h Eh e WP of  the

conductjve rticles P. However, . they are preferably
'n the YHroaai a QpHBPECYT Sharthiio b Reg Bropefty of the
S adar rticl oht.ai. b | omerating e .
SSEATAEY CBREL D SRS RN DY BB TN SR oy
di spersed.| I ri f.arm :
ARBEPIEIch HRSHRRNTR e IR AR Y eluctive
PheLerabby Hsedrothase 10Bkakned Y 169abibRd N8 ign strength,
surfaces of core particles (hereinafter also referred

t9 gsnePBRUNEhbegeAhe Rantiel @sich 33 eXhiBht bBYder, colloidal
magneti smw th a high-conductive netal. The term

"hi ghcgonduebive BRtaka ag H3edihar ekp Beaesntaifmelakn the
havi ng an el ectric conductivity of at least 5 x 106
Qduaitiah O¢peA3igutHt efilakboher riibbarngst heedagneti c

core particles, 20 may be used iron, nickel, cobalt,

a mat eMcalpagtitiaivied: bylmicoetiory suchne swet aln wikd amount of

copper or a resin, or the like. Those having a -
st ck ath ohnougarticzitldnrohisat. | ddoteten, Wpé nEsemin be too
preferably used. The saturation magnetization thereof
| 52 RSP e2ppeRbr Bl okt Prefsrreod3bppanpe paet pedkathyion 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,
fhose that a value of a ratio W/Dn (hereinafter referred to
as “ration W/Dn” merely) of the shortest width of the
éonductive part for connection to the number average
particie diametei of thé.cbnductive,particles falls Within
& fange of 3 to 8, brefefably 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 anisotropilcally conductive films 20.

In the present inventlon, the average particle



10

15

20

25

25 preferably at least 0.5 Wbo/n2. As specific exanples
t hereof, may be nentioned iron, nickel, cobalt and

all oys thereof. Anong these, #didockel is preferred. 43
When this saturation nmagnetization is at least 0.1
Wb/ n2, -t he conductive particles P can be easily noved
in the nolding material layers for formng the

el ' i sot i.call duct i fil 20 b
CLBAE AL CALY BB 2 LB EDBY ) o raser

Wherahy 4i1e, e UGG AT ] es P can be surely

nove 0 portions to conme conductive parts for

connect yeni}a %quéeéﬁeEB%VEaEEBthgn_' t@ﬁgghe%a¥§éﬁ 3, it
to formchains of the conductive particles P. 10

the Rigriconduald W mkal, e G Hd & JRANEeLIE 1 6l ting
particles, may be used gold, silver, rhodi um

Phodidpifly BeRElREaddhe IddRiuAMAY dhese.o 9otk i s

preferably used in that it is chemcally stable and
hasnadtitghrel ectr ke eaBuCHBht ¥xcbadkn 80bdekhkOother hand,

obtai n conductive parts 22 for connection having high
Cc crhebu toitwilt wunt hds eonhtalcta HarsdpAancen Jduwses afhe conductive
hi gh-conductive nmetal /mass of core particles) x 100]
obatrtié clleisg ocoridige binee coetlalc ttioet e tdorie pardded e®dassise the
at least 15 % by mass, preferably 25 to 35 % by nass
aparpiefer dibpeted gfedhas cohducdicec hard igdrets @ és R.oo
The content of water in the conductive particles Pis
pPBRELADFY &Pafpdt 59 dASLé cylef araliyedly fogm IFnductive
still mnore preferably at nmost 2% particularly
pPeféfably far respecidpnppaydnraghind condustiivéty. In
par&LcLes P satisfying such 25 conditions, bubbling in
t ASNGE B ng SARECEr PaP FajePTRERtHET ey ERNEYcEAve Particles
'phipited ypon,the curing treatment of the 4ifficult to
surely'achieve the necessary insulating property between
adjacent conductive parts 22 for connection. Fﬁrther, 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 under a high-temperature
environment. As a result, it is difficult to retain the
necessary conductivity.

Further, as the conductive particles P, are uséd
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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nol ding material layer in a production process, which
W Il 44 be described subsequently. Such conductive
particles P may be obtained in4laccordance with, for
exanpl e, the follow ng process. Particles are first
formed froma ferromagnetic 5 material in accordance
with a method known per se in the art, or

comer cj al ayailable}ParticJes of a ferromagnetic

I
st & &bVt EEPARE S i cof 8408 e XsdPectdgredn ©
. Cl i fi [ t. t t 1eeded. In th t
a ZLSC a.ss Iarll %a%d 2 ev1ra aj;oqlenvafuse_l_gaefrgﬁ r%a[f]ﬁtjoqe_l.%):ﬁ:glsaer{]eter.

i nventi on, assitTication

particl IeI% gc?{%%e%%%tnq:d v Jggc%ir]sfsﬁioofn of Va N eI Qiameter

I
a cl ass as an air classifier or “sonic

classidd &onRRacidd Gaonditd ons. for.dhe (l assi ficafian 1
| t he

treatnment are suitably preset according t'o

| niendadnuneri kR aves age-pardiel e diamtel Hfoddify between

magnetic core particles, the ki'nd of the classifier,

ardjthedd kendwtiaeepLftd he maneld mongeparticles
are then treated with an acid and further washed

with, feuppsaiplethaputhéi ediyatesvethgeebyrtesD¥i Afameter
impurities such as dirt, 20 foreign matter and
oxifdithed condms: tirves @at: tdire lidze isurmgcahosef ke a value of a
magnetic core particles. Thereafter, the surfaces of
t he tieg Pet/Do  ddvee ejartiitelres edice regatted as thrax ilving bw /Dn”
conductive netal, thereby obtaining conductive
paetiedlves odx lthlsi wienghvagvetioom 125 tAs liehdiagiedeused the
for treating the surfaces of the .nmagnetic core
pﬁPﬁP@Fe§Yeﬁﬁﬁeb@aﬁﬁﬁpﬂ@n@d?mﬁﬁéﬁbéﬁl@ﬁi@0§¢i§ age t he
like. 45
preferably used as the conductive 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 insulating property between adjacent conductive
parts 22 for connection can be more surely achieved.

The number average particle diameter of the
conductive particies P is preferably 3 to 30 Hm, more
preferably & to 15 Mm.

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 surely achieve the necessary insulating
property between adjacent conductive parts 22 for
connection. It is further difficult to retain the

necessary conductivity when the resulting anisotropically

conductive connector is used repeatedly under a high-



10

15

20

25

5 As a nmethod for coating the surfaces of the nmagnetic
core particles wth the high-conductive netal, my be

‘used electroless plating, disphacenment plating or the

i ke. However, the nmethod is not Iimted to these

nmet hods. A process for producing the conductive

particles by the electroless plating or displacenent
plating will be described. The magnetic core ' _
parefiRd e wWighjasttiepnimenithe 6 dhiiseaumbstr an¢ragshipagticle
treatnent are first added to a plating solution to
prdpaeder sxaaeds aitd Ml ent ridleess iy dlaatd ngitorls impossible
di spl acenent plating on the magnetic core particles

i £ GFFidedRmhivad & iofr ithe 419 JHRR Wird i artig dlksyre-
B et A PSS T LT or o
SUBLEELS 0 R O S STt g N BRI 52 T
coat ed ot BUrha o el AR e A R St doym of

?Eihge'boﬁldﬁtcitri%en?érkﬁcﬁ%%d%t eﬁPQQvgﬁ?pFﬁgg gggsp%ferably

e magnetic coré particles to forma _
phat itRg lrayRr oraRd spnekat iRg dkayer Sformgd of Jﬂ"%égéﬁﬁary

conductive netal may be then fornmed on the surface

t BertREn BRI cphatinka b3y abg1¥meRartingUhdle dld WatdticaRd Sn that
i mposed on the process for formng the prinmer plating

| apesecapdrithelepl abhngel apen 1KoETRGtRexen. tHewevakmeric
it is preferable to 25 formthe prinmer plating |ayer
osubheasuefdcesmialy mheermagnetic core particles by the
el ectroless plating and then: formthe plating |ayer
formed & the domghectondigiavel abéal P AGaon phefstalhbgeused
of the prinmer plating |ayer by the

those obtained by coating the surfaces of core particles
(hereinafter also referred to as “magnetlc core particles”)
exhibiting magnetism with a high-conductive metal.

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

As a material for forming the magnetic core particles,
may be used iron, 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
Whb/m? may be preferably used. The saturatlion magnetization
thereof is more preferably at least 0.3 Wb/m?, particularly
preferably at least 0.5 Wb/m?. As specific examples

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

. thereof. Amonrng these, nickel is preferred.



di spl acenent plating.. No particular limtation is

i nposed on the plating solution used in the

el ectrol ess plating or displacegent 5 plating, and
various kinds of comrercially available .plating
solutions may be used. The conductive particles

obtai ned in such a manner are subjected to a :
classification treatnent for the purpose of providing

particl &Falrg SR VARN ETdEegrEtedatarn diseatygeast 0.1
VBT E 5Py eBRaheE i Eanaacti fePnE Cenage: FREALYoROVEd in
{00 BB T8 a8t NE B At GPidlis e A S tie

parre s SR Tay, B, r i I & Bedra rpich

f | B ' [ t he [ .
p%@lﬁr%% ﬁe%%%qbed.$u%%%ﬁﬁéﬁﬁ%H Eﬁgggﬁgﬁgk%g fﬁ@%ﬁﬁﬁve

particles to the classi

chassiithes, peenduell L& ral _Hk@%@St@a§%Q%iB%% to become
above-descri bed particle dianeter an particle

dicarBher i eshhirbet iFoR cannbetsvhely ehbairedec4dvEh@o1ding
conductive particles P may be treated wth a coupling

agentrsdchlageassicbafereoupking agerheasonaededve Eﬁrticles
treating the surfaces of the conductive particles

wbPth the coupling agent, the adhesion property of the
conductive particles Pto the elastic polyneric

subst angde tseehhghecednd2btAsecameesil toathegr ekel mhggetic

ani sotropically conductive filns 20 beconme high in

daeabi paryiapen . repgabedussd. gFhd, ardlmeref rhhdium, platinum,
coupling agent used is suitably 47 selected within

| FRYe81inRBt OAf Fhet L hljet heeonauchess t yookd ihepreferably used
conductive particles P, However, it is preferably such -
ahPabBdht 1Ehaf aheBafrhyrateblipr 8pdr bronaohiah ategtric
coatgd .

conauctivity.

In order to obtain conductive parts 22 for connection
having high conductivity, those that a proportion [ (mass of
high—cpnductive_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

moiding material layer in a production process, which will
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with the coupling agent to the surface area of the 5
conductive core particles) of the coupling agent on
the surfaces of the conductive4particles P anpbunts to
at least 5% nore' preferably 7 to 100% still nore
preferably 10 to 100% particularly preferably 20 to
100% The proportion of the conductive particles P 10

c nt%ined Fp t he conducti.ve parts 22 for connection in

€ FETErSRalr BT 5 preferably 10 to 60% nore
pr ef er all 15 to 50%.in _ter. of .volume fracti.on., If
this prgﬁéptfgﬁdufslwg Fr?ﬁgzefo&;mﬁynﬁﬁyo% ained in
[ [ i n:SQIre obtai.n tive parts
P s MO SOt (B 108 £6 L Aare: B et
resi stapgeryahue. bt tehi S pr i XGe 502 :
the other hand, FﬁegresﬁﬁsigggggﬁdggfﬁV% ggﬁfgﬁgéhggéF_
CRRREEt hon ;i ar 6 ckballhe 0B Ll Tk BoaS®nblAl per se in the
elasticity required of the conductive parts 22 for
CORREChirORoRRY raeh11ke adahinaved bR 3R ca88Sa 2@rIRRagnetic
proportion of the conductive particles P contained in
t hebpashse25rbopkevsdpAQr t Ble Vipd + €5 BE€ 04 gb NGubi &ctd@ to a
content of the conductive particles in the nol ding
malessafitatibor nregthbatehashieedadi.sotropically

‘conductive filnms 20. However, it is preferably

equi val émtthe presere 2bvehanothetbeopdetsdhioktibe
conductive particles contained in the nolding
merertaentnofhohet hertcdndest ces bar tpotlestPd hyemeans of,
surely prevented from being contained in excess in the
ABPEoPeERive Ppaflasapfier cvAheeti on hbtatédsabier or
out si de _anong the conductive parts 22 f.or connection

i $°R+e elagti€iesni sotropically conductive film20. It

is alsgﬂgref r abl at . nost _30%in terns, of vol une
fracti otFTm h%tc%%@%gl?%stgog ble sapport BHCHRIPRgtreatment

%%Eéi§&f¥£bf§rSQQ%Qta£§c8£8¥£Segb the intended number
average particle diameter of the magnetic core particles,
the kind of the classifier, and the like.

Surfaceé of the magnetic core paxticlés are then
treated with an acid and further washed with, forrexamplé,
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 magnetism.

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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The ani sotropically conductive connector described

above may be produced, for exanple, in the foll ow ng

manner. A frame plate 10 conpoged of a magnetic netal

in which anisotropically conductive filmarrangi ng

holes 11 10 have been formed correspondingly to a

pattern of electrode regions, in which electrodes to

be |nsp ed ha e n formed, of integrated circuits _
in a vva éPaEer? t‘ﬁoéé%mgof % 457 1% i magnetic
prod As a met.hod for .f.orm n e anlsotroplcal
con&uclp AFe ISR AFrdhditty Whescc%fiqcft}“l‘ée HEEFr afiey Be used
Pt I R USer. i SRS B SLED i e

t'he con Ste ¢o
t
ST e AP S I T S SR

prepar egl. c'e|.=;~:susftorra:pr d'u%l%% Feip Q. Cﬂld@.lv% %%]:ftq_ les by

nol di ng elastic anisotropicall’y con uctlve fil'ms is
pravi ded:+aad dhe pr%&Ciliﬁgt ioe di%%l%cé?r%}fp@%ﬂltd&%ga%«ﬂl be
0

nmol di ng mat eri al r elastic anisotropicall

caaduetbea.fi rAB hsgappkiedote bE@tlE@é@eghb\j@c'E@Hdﬁ:Bgthe
surfaces of a top force 61 and a bottom 25 force 65 in

t heidokdeblmentacod ¢antany thea threessafey fipait eidlied to a
nanely, an arrangenent pattern of elastic
aplsovtngpeodbltyoconduptrepa rel hmsle e fxadred.edthenelys

49 form ng nolding material |ayers 20A. Here, the nold
6plakingberddsepilbegmepécpflintahnby on Thies maging t6@ icors0
constructed that the top force 61 and the bottom
fBpEbigbefakpngoadpaitedt Weiéwi shigrdngr rrasged usays afhe

to be opposed to each other. In the top force 61,
fE?FEhﬁgﬁétFE §BBS§&H6§YIéyér§heBSS§P@rﬁ¢ﬁﬂeéQOW the plating

accordance with a pattern antipodal to an
solution. Therearfter, the particles separated are

subjected to a washing treatment with, for examplé,
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
surfaces of the magnetic core particles to férm_a primer
plating layer, and a plating layer formed of the high-
~conductive metal may be then formed on the surface of the
primer platiﬁg 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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arrangenent pattern of the conductive parts 22 for
connecti.on in each of the elastic anisotropically 10
conductive filnms 20 to be nol daé on the | ower surface
of a base plate 62, and non-nagneti c substance | ayers
64 are formed at other portions than the
ferromagneti c substance |layers 63 as illustrated, on
an_enl.arged scale,_in Fig.. 6. The nDlng surface is
 Phed by PHAGE 15 r'dlm et BLATHT arteet ayer 163
a non- magnet i ¢, suhstance | ayers 64. Recessed parts

6 is:if %@ﬁ%ﬂéﬁ?%%ﬁghnlding surface of the top

e ol A AR R R R AL AT 1 S04 P ine

the elastic anisotropic

mgcﬁqg:idrp Jsha% Q.CH 90 f ré@cfélééé% %%ﬁofﬁﬁ%p@cement

ferromagneti ¢ substance | ayers

agoerdance oM thtiig Sane fatd erdhds e ary angemeil o

pattern of the conductive parts 22 for cornection I n

t he aliadsf i1 @i R ¢l lnsLpnductive films 20 to be
nol ded on the upper surface of a base plate 66, and

non- magmnmeld ec22usithstanee Jiayesss i ared anmidd a manner

ot her portions than the ferromagnetic substance

| ayer subf.ectlrel nol di rg asuriffacation fargmahdin thRsehe purpose
ferromagneti c substance | ayers 67 and non 50 magnetic

s glfis panve diaye pe réd.clRec dssacthgpaittes ey earde s drdleet garticle
the nol ding surface of the bottomforce 65

codppependieng rortthelgr dieotedd palitssrddbutiarhe el astic

ani sotropical |y conductive filnms 20 to be nolded. 5

The respéchi ¢éapadéipratesdeoan¢oseuich inwe thep force

61_and bottom force 65 are preferably forned by a

f ELPERRGAERILe CBUBSCAREET tspdcithicc copssItdy o agidivl@s . may
fgrrona ne%ic subst ance i ncl ude _ferronmagnetic netals

sUBhUSEE FPBRE FrEAPALEREMD 48 B Sleesiddsd ©sgq dys the
nhigggi%ggation treatment of the magnetic core particles.

However, at least the air classifler is preferably used.
By subjecting the conductive particles 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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.10 cobalt. The base plates 62, 66 preferably have a

thickness of 0.1 to 50 nm and are preferably snooth
at surfaces thereof and subjegted to a chemca
degreasing treatnent or nechanical polishing
treatnment.. As a material for formng the

~ferromagnetic substance 15 layers 63, 67 in both top

force 61 and bottom force 65, nay be used a
f sederaghleviidhiet dimsieh ras iafdigctiingn -tiiec kendugitiog,ty of
iron-cobalt alloy, nickel or cobalt. The
f &heo gRgaacté veu Pardied dfsayer sHeBeVEY, pief éfaprgfaagkly such
a thickness of at least 10 m Wen this thickness is
aP2@moERSt theth? &oRddmét iTetE dPFoRaFitigra cfuff éitéq coated
intensity distribution can be applied to the nol ding

n¥téFi &S| §PEPL1NI0RTICAE &9 8@ SUTTRE S G Gac Pifvéhe
particles can be gathered  at a high density at

GPPFGRE VS BocomE Canddes)ve piies SosPIAsE edhscProfhe

in t | di terial .l QA, 25 .

BT it P S L B Al BB to ot et
Ut vh ( - S

FRRcURbLL bYecfande B 36 488 M2 TR brap Ly 10 to

bophst op.teregi18313nd bottamionge 85,y be used a
E ﬁ such

non- maghetic neta as copper, a polyneric

subst angf havdNg-hedl $esisd anseaudf i Jdedikieies p
However, a  polyneric substance cured by radiati on may

peghenahky be Bhesednhicthab phetBORsMEgRetbenection in the
subst ance | ayers 64, 68 can e easily forned by a

t echot QuRadf pphet olii thoghapbyabAy a0 w8t 6okal mbher pebferably
may be used, for exanple, a photoresist such as an
atbytoc50ypendeyrikl ofr esilahe €paxyibype 1f qihils proportion
resist or polyimde type liquid resist. 10 As a net hod

fbs towméerngh&helfdl, dingmsur bacémpokstihée tlopsboeceaBis to
and bottomforce 65 with-the nolding material,

obtdin conductive parts 22 for connection sufficiently low
in electric resistance value. If this proportion exceeds
60% on the other hand, the resulting conductive parts 22
for ccnnection are liable to be brittle, so that elasticity
reguired of the conductive parts 22 for connection may not
be achieved in some cases.

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

in the molding material in that the conductive particles P

are surely prevented from being contained in excess in the



10

15

20

25

may preferably be used a screen printing nmethod.
According to such a nethod, the nolding nmaterial can
be easily applied according to4a@ necessary pattern,
and a proper 15 anount of the nolding material can be
applied. As illustrated in Fig. 7, the frame plate 10
is then arranged in alignnment on the nol ding surface

cof _tF tt f 6 whi ch. th | di terial,
MBI G5 By oL e IOl AOG IS Lal oo

a t f |.at e 20 .10, top force 61,.0n .
oty 2 SRR P 2L 07 B Ge Gl the elastic
f e+ A1 ' y t4H ou e

B R

e 302 | (4 rd ; I f %gg _ _

i %tgcgr?g)tesj(}eggﬁml(@# %Hﬁ Cgéhg;ﬁ:bellr{gie?ifcraélacntj‘lli!%t?rlznpi ca 1?)}3 o to
C QA usiipte tidd Mavdd &lre ffardmd)s @l Saf Bl heteeihq .

the top force 61 and the bottom force 65 as

i1 lustratedand softr@pi®allly e@eueftiddhesin®tdNescribed
material |ayers 20A,, the 52 conductive particles P
amboveniaiyn®e proglusicat,e fdirs pefzeed e t HroughoWo ity manner.
nol ding material |ayer 20A as illustrated in Fig. 9.

As descAhi lfedmabpletet 1@ spapesedodd andagetdienztal, in
arranged between the franme plate 10, and the bottom

f shéeh 6Bigndropecripyf crodut i vieespdotiavelangiweedyes 11

the elastic anisotropically conductive filns of the

i he¥RdBEeRoEATEad charRspondingdd 49 acpatttelrastofc electrode
ani sotropically conductive filnms are prevented from
bEPHGCESANEEL é%llFB E4ERTEOHEE, too b0 inkpEechegr dgve been

'nﬁnber of ani sotropically conductive filns
[

AEpeRdeRt SPLEAE2ARB FarcEakShéDf 6r Hedow that is an object
certaint for gxanple, el ectromagnets are

.. A pair _of, _
tﬂgnlﬁﬁpéﬁﬁéanoﬁstﬁérﬁﬁpQFo UFfdce dF ¥HR®HESE HPat&orming
6ghénéﬁggotropically conductive film—arranging holes 11 in

the frame plate 10, may be used, for éxample; an etching
method or the like.

Arconductive 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 molding elastic ahisotropically
cohductive films is provided, and the conductive paste
composition as a molding material for elastic
anisotropically condﬁctive films is applied to the
respective molding surfaces of a top force 61 and a bottom
force 65 in the mold 60 in accordance with é necessary
rpattern, namely, an arrangement pattern of elastic

anisotropically conductive films to be formed, thereby |
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top force 61 and the | ower surface of the base plate
66 in 15 the bottom force 65, and the el ectronagnets
are operated, whereby a magnetig field having higher
intensity at portions between the ferromagnetic
substance | ayers 63 of the top force 61 and their
correspondi ng ferronmagnetic substance |ayers 67 of
the battom force 65 than surrounding 20 regi ons

t R8BS DHGRSH TBdEHiSd e A6h 2%8r-ce 61 and the

bottom force hav ferrogagneti c ,substance

layers 65%¢ ang?lﬁ ﬁ&%@m&%& I fesgrided epen finelly
d|n rlal Iayers 20A, n ctive rtlc S
|sper°s d% FhEC FOTH Y Thet e%hz‘ﬁgc EV rt§p2 R*&fFe 61> and
e rtjo bec t condyctive parts

J3peL o, D100, 28, PO g GRS B0 oo

fgrrqgagge%?%gﬁgg§g§p%%éha%%k% H3 of the respectlve

top force hei r corresporidi ng 53 ferronmagnetic
subst angg Eﬁ%eE§p6%09Eet%§ bQEEQEhEQEQQLQSSubQQane layers

oriented so as to align in'the thickness-w se

deBealreORorgkdt He BRlAirag iRt @hikdl o R¥eRS RS antipodal to an
illustrated in Fig. 10. In the above-descri bed

preeesgembhe beawerpl atreth@ ksnaueenpesedret theror
magnetic netal, so that a magnetic field having
htgheecithbensit gaah pdr thenslhetweeantBetibapieaphgt e
10, and the respective top force 61 and the bottom ,
f oogéuBbivehamnlmsci2ni tbebet heideti ba thentdweAssarface of a -

‘result, the conductive particles P existing above and

bekeey phatéer e atd pbatwmagbeitict hkebrbkdirglaweersi 8R are

| ayers 20A are not gathered between the ferromagnetic
stbspadcet| aybes porofonsheheppther éergtmagdethe substance
ferromagneti c substance | ayers 67 of the bottom force
652YBGE Pénafnifévalrnagedbor® andeBérswedt Feateantn Fig. 6.

plate 10. .15 In _this state, the nolding materia
|E§%r§0%@%pgr§urface is formed by these ferromagnetic

substance lavyers 63_and non—-magnetic substance layers 64.

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

top force 61 corresponding to the piojected parts 24‘in the

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

‘ferromagnetic substance layers 67 are formed in accordance

- with the same pattern as the arrangement pattern of the

conductive parté 22 for conneqtion in the elastic
anisotropically conductive films 20 to be molded 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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subjected to a curing treatnment, whereby the elastic
ani sotropically conductive filnms 20 each conposed of a
functional part 21, in which asplurality of conductive
parts 22 for connection containing the conductive:
particles 20 Pin the elastic polyneric substance in a
state oriented so as to align in the thickness-w se
direction are arranged in a state nmutually insul ated

by AR STHSUISE G 54T tL 2 F T T Aifpos BECE6F SEReParFASt P62 are

p nmerj ¢ _subhstance,. in which the onducti ve
Pk drh e T Cin e ahe & e il yFosee 65
present, and a part .25 to .be supported,, which.is .
PSR noRi 2 B o AR PR SRR 2 AP IS glastic
e f f t] t ' ich t
cgﬁgﬁgﬁr\%ﬂgﬁq 1%3’? tdlogll esCtg'%;er efzi(]:lon gzldngctfwi%ﬁ53 t Oeﬂ%dasti c

pol ymer i - § G f [ te that th £
part 25 tg b%gi);eg%p%ﬁ gg%ﬁa?l%g%ﬁ 15!5i2§é—:1 td?g%t hl_e e Top force
Pehi Bher yorhout each ¢ani-sof ropialdi Londuetd v a
filmarranging hole 11 of the 5 frame plate 10,

t her-ebhaphedye Rk aAHeSOt 5pRLEak LY ex6RPRUHSt b¥esuch &
connector. In the above-described process, the '

| FbeRshhymef ithe ubethecrali neaget ife fdotladmerald a@tdaQs such
the portions to becone - the conductive parts 22 for
caangéebhoniand-hhekpdr kilaps st,0 i1@nbecon® t B 1pafst,s ndTkel and
to be supported in the nolding material |ayers 20Ais
prebel &bl yTlam basenslayeshél, i 66 appaftsabdy Datet e 2hbckness
T on the average. The curing treatnent of the nolding
mafebi &l thaplr am,28Adi srsuiptralfleyabdlve stred tic edr diund atces

the material used. 15 However, the treatnent is

- geherapfyargnaubiedthy acheachemieatlmeieorodsdnat fgeatment or

curing treatnment of the nDIdin% material |ayers 20A is
cBRabetéd2byPRéASHAFT it ePEmERIty

As a material for forming the ferromagnetic substance
layers 63, 67-in both tbp force 61 and bottom force 65, may
be used a ferromagnetic metal such as iron, iron-nickel
alloy, iron—cobalt alloy, nickel or cobalt. The
ferromagnetic substance layers 63, 67 preferably have a
thickness of at least 10 qu ‘When this thicknéss is at
least 10 Mm, a magnetic field having 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—-magnetic substance
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necessary to provide a heater in an el ectromagnet.

Specific heating tenperature and heating tine are

suitably 20 selected in view ofk1t he kinds of the

pol ynmeric substance- formng material formng the

nmol ding material |ayer 20A, and the like, the tine

requi red for novenent of the conductive particles P, _
and the like. According to the anisotropically

oM Vet edifheit dioth s QR skt Boch ] DUHLHURFS 65, may
aﬁfrqgi article diameter of thelgonductive particles |

P FAITEN T HiHP THREEPE M Fangd? i1 (HPR atd diphgreric
tigﬁﬁg%gﬁgggldeth(ﬁ éhe conductive 55 part, 22 f%r
COMNBCITHR Hhd 1hd eI i TSt vir i &t orlpt-  However, a
payr ti dj t i t t_ 50%,.sq that the

Coi VB E B e s D e st a1y pe
di,anef er I r ] 1 andyct i v 2

for co%ﬁegq%gﬁ.t}%o&coc%?ﬁﬂrg%y{&t %conﬁéctl?a\}g&ré 3642’, 68 can
p [ t i3 is
R e
| FhatRe Pl diHRG-B e ol HeaXRfed20A M &k and 1MBINEH b toresist
field is applied to the nolding material | ayer- 20A in \
t Bechoaataino B cafy 1tike tehprstdre anilsPtrisadl lapckd type liquid
conductive filns 20, a necessary anount of the

carductd ve ppantimdldes tRpean ibgigatersed.in a state
accommodated in portions to becone the conductive

parts 22sf ar meahpdcttoon coaaidgmheowel dilhe Burierceaf of the
t he conductive particles P arranged in the _

t ook Aegsewicde atidr bottitom camcee tbesgamedhel hioAsliamg material,
result, good conductivity is achieved as to all the
cBAduPEREETPRAYS P22 UB6H eomsecenoprioitind, ratdhod. According
sufficient insulating property is surely achieved
b&EPWEERRad] BEERPD  c ShuBOLFA nopapite riplf ganc eneasidy.

In agdition, since the coating |ayer having a proper

t APP ﬁ@gsagﬁargﬁpﬁé&oop pecessary pattern, and a proper

amount of the molding material can be applied.
As illustrated in Fig. 7, the frame plate 10 is then

arranged in alignment on the molding surface of the bottom

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

been formed, through a spacer 69a, and on the .frame plate
10, the top force 61, on which the moiding material lavers
20A have been.formed, is arranged in alignment through a
spacer 69b. These top and bottom forces are superimposed
on each other, whereby molding material layers 20A of the
intended form (form of the elastic anisotropically
conductive films 20 tolbé formed) are formed between the
top force 61 and the bottom force 65 as illﬁstrated in

Fig. 8. In each of these molding material layers 20A, the
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20 hi gh-conductive netal can be fornmed on the
conductive particles P, it is inhibited to |ower the
conductivity of the conductivezparticles P at the
surfaces thereof even when the anisotropically

.conductive connector is used repeatedly under a

hi gh-tenperature environment, whereby it 25 is
prevented to markedly increase the total sum of _
c GREEHC v PRl Sidh g i h Cdidigad vie! parttiadiegiippersed

in a conductive path formed in the conductjve part

| 22
f PRSI S ot it M58 g i tiddiess Ay dortdife tdsyi iyl ustrated

can %ﬁ retained over a long period of time. Since the
part "8t d be supported is formed at the periphera

edge of .the functiagnal part .21 having t 5 co tive
parts 22 %resgg&#ggiag Vi & Sélrac‘te%é:’ gﬁé‘stainéjn%%% are
anj ropj cal 0 ctive fil 20,, and .S part. 25

t % r%%tng%ljﬂp%%r V%eé(?%l s% i xferé’s’}eo P%lrr:%epgrol 'pﬁélr%/lla eogioﬁthoén torce
ani=sot.ropk.cal ctive f] I in in .
tﬁe5 2 rdg%él.%pléa e%% , thée1 ’arﬁésg&%%v%%@l’y%g%% 3’8%#\#5 elastic
CARNeGH it q yhald @ & defianied At LA r@ed form can
handl e, so that "the positioning and the hplﬁ ng an

fib%i Fgriedd WakiehdsWeieelt i3 asan Ohhechtebpiikanast i@hductive
can be easily conducted in an .electrlcaIFy connecti ng
openasi afet @rebenwatierrof Meankheohaskeet @ each other, so
ani sotropically conductive film 15 arrangi ng holes 11

i nhiheaf gasatphatell odr anfieoredpicannes pondivaglivet #ilms

"the electrode regions, in which electrodes to be

- i.ndppetddniiavée beenahortimed, cafh bet €gratadwdithc gietrsaiinty .
a wafer, which is an object of inspection, and the

el asti chaphdst popi €akl gxeopdeact elecktirbmagfeasr amgedhien

20 each of the anisotropically conductive

f RERRBOPENGRNEhROPEPerl SurpdRClle ognithe PASgr paptené2 in the

i ndi vidual elastic
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 thelr corresponding ferromagnetic
substance layers 67 of the bottom force 65 than surrounding
regions thereof 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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-ani sotropically conductive filnms 20 are easy to be

formed. |In addition, since the elastic
ani sotropically conductive fikm20 small in area is

~little in the absolute quantity of 25 thernma

expansion in a plane direction of -the elastic
ani sotropically conductive film 20 even when it is
subjected to thermal hysteresis, the thermal expansion
oft FLTRENG St iSHRFHATHRG JFAYEAT | TcHdUdra o #iqm Erce 65,
in th%ﬁplane dlrectlon i.s surely restrained by the

I

f Bl S@sity toa ety it Wit g wise direction
co ff|C|ent af lin ar thermal expansi.qn as that for
ERRAPE

mhg & &dﬁw d.2Y SASc Grdi dm Flg 10.
ek S50 90 U B A
Conggoséﬁn%% %%% %?%%%ﬁ%%? tgﬁd %@ %%%Pplgg%%ﬁgﬁ%c field

ctive "connecC a i 'néd "by Subj ect

l t.reat
mRLJiAG WBESLA 210N S 20440 Lhe LUring, WA p1ate

ve parti cles ave been

repai ped ihet h}%s@)%tcttll%s tolp? fRECT® 1t Bg PAkS b%%éo% B®rce 65
supported in the nolding material [ayers 20A by, for

exannl ¢icapRky Ry taFRGFElISC rofki@lld t RstROSEsROLL i @RS
in the formation of. the elastic 15 anlsotroplcally

copddatiyeef phirk120est Ipe c&oRBUGY UBovRABNIKCIRI R the frame
existing in the portions to becone the parts 25 to be
spppoet &d in the nolding matetial Layers 204, aireenot
portions | ocated above and bel ow t he peri pheri es about

t pethanedobrtpkeal thec drduothgeefibcmsabsangiceg laglees 63 of
1.1 in the 20 frame plate 10 are not gathered at the

pthei 6ap forbecoieanthéheofiducpimrgnpants s2Rsftemce layers 67
connection. As a result, the conductive particles P

ap6 bhevbatsanf FonrtBefhg buft aFMedn ratesoessabevehend below

conductive parts 22 for connection, which
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 composed of a
functional part 21, in which . a plurality of conductive
parts 22.for connection containing the conductive particles
P in the elastic polymeric substance in a state oriented so
as to align in the thickness—-wise direction are arranged in
a state mutually insulated by an insulating part 23
composed of the elastic polymeric substance, inlwhich the
conductive particles 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
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are | ocated nost outside anong the conductive parts 22

for 25 connection in the resulting elastic

ani sotropically conductive fibas 20. Accordingly,
there is no need of reducing the content of the
conductive particles P in the 58 nol ding materi al

| ayers 20A, so that good conductivity is achieved

th cert t.h d ts 22 f
CORMGERSR n o et f e b (EFoIC Y EoaBREr o

B TR ARG Al & 2218, SBOnEtE BR EarnEo B
agtﬁggé%c&ew gs el a'f& Y SNGR! 9%68% 'e&pogb%%th"' 2%

formed 1n t rame Iate pos tlonlng
taﬁlﬂ%k%hplwﬁuQQ b%nhﬁ%tlggl%ﬁ rrgéggﬁglﬂgieoﬁltg% the
circuit board i nspecti on “can

'CQBQM%tﬁdat§|ﬁ©e Eﬁéréb& %kbgﬁbﬁhbngnhghg§o%%o?&%ally

formed in the frane platé 10, air existing between

t henancsot/eopbeakkyYorconducti ve connector and the
circuit board for inspection is discharged through

the airInithul abbig-bekesibedi probesdy thamenpkabecdOof the
at the tine the pressure within a chanber is reduced
whehetrhal hyghkeipr €$sldeappdiieingosybtepbirsiotti kbzBdcome
as the neans for pressing the probe nenber in a wafer

i hBpecondncappar peuss @RI Chrwobhnbetdescahtiedhe portions to
subsequent|ly,. whereby the anisotropically conductive
2Deconnpether peahsbaSstpebg brppghtednin theseotdnhgchaterial
with the circuit board for inspection, so that the .
nb%%%%%r%OAeFécPF?EQFa@bﬁné@tF@ﬁeéahtbetb@hleVedmmpnhS to

ertalntg %Vﬂfer I nspection apparatus] Fig. 11 is a
Fobsteettfo aPRviR® 3¢¥REAEEically 25 illustrating

the constructi pn of an exenplarg waf er . )
The curing treatment of the molding material layers

20A is suiltably selected according to the material used.
However, the treatment is generally conducted by a heat
_treatment. When the curing treatment of the molding
material layers 20A is conducted by heating, it is only
necessary to provide a heater in an electromagnet.
Specific heating temperature and heating time ére sﬁitably
selected in view of the kinds of the polymeric sﬁbstance—
forming material forming the molding material layer ZQA,
and the like, the time required for movement of the
cénductive particles ?, and the like.

According to the anisotropically conductive connector
described above, 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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I nspecti-on apparatus maki ng use of the anisotropically
conductive connector according to the present
invention. 59 This wafer inspegkion apparatus serves
to perform electrical inspection of each of a
plurality of integrated circuits formed on a wafer in
a state of the wafer. The wafer inspection apparatus

shown in Fig. 11 has a 5 probe nenber_1 for .
CBRACLind T SOERAEH. Bon it it GoRddiF TGyt of variation of

el ectrodes 7 to be i.nspected of. a wafer 6, ich is an,
0 f‘é:éctlcqfe HEEetSTon tagc & s RS ditsd %%ﬁ% tve

0 enlar scale in Fi.g. 12, the probe menber 1
hggrgchgfcﬁggnggﬁﬁgﬁb 3?’F%§bé§?§8ﬁg‘%ﬁﬁfﬂ§ﬂ¥?bﬁFOper for
SULIAGRGLAn el sMtAce I Fig 1) %fnn‘Myt%%n‘?!
plurality of 1 nspection-electrodes 3f have beer
f I (o] ¢ ' t.tern Cor ongdi
LSBT A0 S0 srom
W@Eﬁéiﬁih?aﬁni% e aeDj80hunef ad PIRESLIAN +cORRGe the

front surface of the circuit board 30 15 for

i papethic@ng paptevidednt ke cahicl AP Edlelr aa0NAYetd ¥&A when

connector 2 of the construction illustrated in Figs. . 1

te Aaghetiucliialgnageapphakd e corducticMegpakt-erddl laver
for connection in the elastic anisotropically )
chpducthi vbef ifbmmat20nob it hkecennectiar aanecapppied1tie

and brought into contact 20 with the inspection
etecdroteye3fidfmst B8, cier vecesbeaydaBuntopfi nipecbndnctive
respectively. On the front surface (lower surface in
FPyrtigiesf Pt genahesonibpiredl Ly eontatei eecommndetedr in

2 i's provided a sheet-like connector 40, in which a

- pPRFRIPEy BP BPEEPPo8BSSEPBERGLéTe4Rak4Ge2BeéAr connection,
arranged 25 in an insulating sheet 41 in accordance

vith TRECPREFeFfie RBIPESpBAdIERG £6REHETHNEL BRATOFLEREP
el ectrodes, 7 ected of the wafer 6 that_is

't?ﬁ?%ﬁﬁ% tle£ﬁﬁg§Eé%P§E?S"Wlse direction can be lessened.

As a result, good conductivity is achieved as to all the
conductive parts 22 for connection formed, and sufficient
insulating property is surelf achieved between adjacent
.conductivé parts 22 for connection. In addition, since the
coating layer having a proper thickness and formed of a
high-conductive metal can be formed on the conductive
particles P, it is inhibited tb lower the conductivity of
the conductive particles P at the surfaces thereof even
when the anisotropically condﬁctive connector is used
repeatedly under a high-temperature envifonment, whereby it
is prevented to markedly increase the total sum of contact
resistance among the conductive particles P in a conductive

path formed in the conductive part 22 for connection, and
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60 in such a manner that the electrode structures 42
are opposed to and brought into contact with the
conductive parts 22 for connegtion in the elastic
ani sotropically conductive filnms 20 of the
ani sotropically conductive 5 connector 2,
respectively. On the back surface (upper surface in
the figure) of the circui.t .board 3 i nspection in
& pithathsar couita IR @it SRR (e B Long

for r%ss%rlm rég the probe nmenber 1 downward. A wafer
nﬁhntlng Al on 10 which the wafer 6 that is the

obj ect S t unt e i S _praovi.de el a :
t he pro%énﬁ%wgg% ?%QE %e n% % %u céﬁhgkﬁgd%Pgme&Nat the
0bel1@HRASS Wl R RiAL & f

%gl % %s dtg;%se nglth%rla c%'l%n Iik a\é%u%rlt% Ci rcwhte

b%@ﬁ@u@%lv%5PaQ&s'Q%p%%E'%%nnE@%;Q% used Qﬂ?\fﬁ the elastic

conventi onal known various. base nateria

Sﬁﬁﬁbtt%og&@ﬁﬂh§5cbh%ﬁ%%ﬁvanHQ%% 200ReSH 1181/LYakt 25 to be
material s such as glass fiber-reinforced epoxy
resppsrtgbass friikes- tei rher pediphereyl aesitnthegl ass
fiber-reinforced polyimde resins and gl ass fiber 20
rehhikoreedibhsngl ebAtdettivazifaemrasirasgiand he@kAmiIC in the
materi als such as glass, silicon dioxide and al um na.

Wieama wabée fAspeébti eniappavativslfler cpadiertiveg col@ector is
WBI test is constructed, a material having a

cbeffli tpehe defokrmadaantihenswl texpansilen eb aharmpshel

X 10-5/K, nore 25 preferably 1 X 10-7 to 1 X 10-5 /K,

‘pﬁﬁﬁﬁéapﬁing pref ehabhgldiny apd6fisigax te0a6wKies, which is

preferabl¥ used. Specific exanEIes of such a base
n g

nat ePPALrc efuaessicpypéx CrBgPst epedlyr agepbckpd in an
glass guart z glass al um na,
electrically onnectlng operation to the wafer.

Since the respective anlsotroplcally conductive film-
arranging holes 11 in the frame plaﬁe 10 are formed |
correspondingly to the electrode regions, in which
electrodes‘to be inspected have been formed, bf integrated
circuits in a wafer, which is an object of inspectioﬁ, 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 sméll in area is little in the abéolute quantity of

-thermal expansion in a plane direction of the elastic
anisotropically conductive film 20 even when it is

:subjected to thermal hysteresis, the thermal expansion of



beryllia, silicon carbide, alum numnitride and boron
nitride. The sheet-like connector 40 in the probe
menber 1 5 will be described sgecifically. This
sheet-1i ke connector 40 has a flexible insulating
sheet 41, and in this insulating sheet 41, a
plurality of electrode structures 42 extending in the
t hi ckness-w se direction of the insulatin sheet 41
'S Sipded M is afdionich’d vargoassd-ive £dimt2® i@ the plane
a

oA om e e 1 8 PLR o S i
oL BRI, I SR e el iaten Lo
BRSS! e LRl SR es U
ey aGe S SELLEU o AL A3 rBRIAAR LHS T €l b

I gsubati ngisheely 4140 q,h%np't%tee-w'ﬂ@&e +2aGK+ S geg?%%%eg on a

el ectrode part 44 exposed to the back surfac

imggb@LgansmgQ@r4l to each other by a short circuit
20 part 45 extending through in the thickness-w se

 d!reCtiQﬂnc@fthaeabB%éLabE&%iﬁgaebnééotrB@iEQEEXCHbﬁﬁuctive
l[imtation is inposed on the insulating sheet 41 so

f abnascitbrhas bbsulakdngypsopgetyiafdths mbheXnbl Gaterial
For exanple, a resin sheet forned of a polyam de 25

r ésiyrrsl 2qai doctist ahrpaby eeatpehyesher, sthiter @hasi fhe

or the like, or a sheet obtained by inpregnating a -
ctonfumbyern pbytficbessPwhileabyeof reheiabdvéndeber pbedions
resins may be 62 used. No particular limtation is
aksobeaposedhenpehss £hi thnbsssopbpphéeidndnl ahkengodhesy

41 so far as such _an
material layers 20A by, for example, applyving a magnetic

field to those portions in the formation of the elastic
anisotropically conductive films 20, the conductive
particles P existing in the portions to becomé the parts 25
to be supported in the mqlding materiai layers 204, i.e.,
portions located above and below the peripheries about the
anisotropically conductive film—arranging.holes 11 in the
frame plate 10 are not gathered at the portions to become
the conductive parts 22 for connection. As a result, fhe
conductive particles P are préventedrfrom being contained
in excess inrthe conductive'parts 22 for connection, which
are located most outside among the conductive parts 22 for
connection in the resulting elastic anisotropically
conductive films 20. Accordingly, there is no need of

reducing the content of the conductive particles P in the



10

15

20

25

i nsul ating sheet 41 is flexible. However, it is
preferably 5 .10 to 50 m nore preferably 10 to 25 m
As a netal for formng the el eslrode structures 42,
may be used ni ckel, copper, gold, silver, palladium
iron or the Iike. The electrode structures 42 may be
any of those forned of a single netal, those forned

of an,.alloy of 1 t least_two nmetals and those o .
 oBtAiHEE F%rrﬁag‘ata]r%e%% 2¢%as°{°t oS Grpdpetivity is

le. t he .surfaces of the fraont-surface el ectrode
E%?zth%efgwdarg‘rdlecbhac S Bt &ttt otgbe pcaci’ri‘f‘%t}r‘ﬁe (§fF s 22 for
el r St.r.u e a, fil.m of a .nmetal, chem call .
stcg)g]ltng %g% M5 g%/}}l% gelﬁélzgg%l%c Shd uscotqclrvc? lyc,algl Ge - B ord d films
Sislgver, Jum_ ‘ I [ .
o>%. iOd ataLing] H%?Iejtoﬁ%ﬂélmencét@o elq{gsz’f%{a §3y Efl]‘stq’{) :Bge\%ed ne?%e% Ea?nadc ent
elgeiede vRa-s-Smald )} Hr%tid'rﬁ%a?{ HEEG A &ved with
obt ai ned. The projected height of the ront-surface
electzage .20 part 43-in the electrode structure 42 is
preferably 15 to 50 m nore preferably 15 to 30 min
t hat st gahheeekeet posak ieanneChicor st Q 6t he celeGtdeda n’ the
to be inspected of the wafer 6 can be achieved. The
difameteplafet he ,f porti+iswihaceelteet wedemmakihidd ii$ the
preset according to the size 25 and pitch of the
ebbitrodes$ tosbecitispecied thke tthecwafrebobrdamdr Snshpeiction
exanple, 30 to 80 m preferably 3.0 to 50 m The
draneber cabii e chadkcsadf.ace el ectrode part 44 in 63
the electrode structure 42 may be greater than the
di amet eP1n6¢ the shérciecprdaicinpahplgs aAdasealfbemed in the
than the_ arrangenent pitch of the electrode
stFaReuPLatgnllndais epistépabbgtyeeat the pnélsodgopically

ossi bl e, whereby stable 5 electrical connection to

t FRABREGEEI GQHBEFFOEZaPQr 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 when 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 necessafy
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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connection in the elastic anisotropically conductive
film 20 of the anisotropically conductive connector 2
can al so be achieved with cergainty. The thickness of
t he back- ‘surface electrode part 44 is preferably 20
to 50 m nore 10 preferably 35 to 50 min that the
strength is sufficiently high, and excellent

etltlﬁﬁ% ?gﬂggFthén:%_achg%%fdé%;%%ﬁygggetef 3&h;he

30 t 0 .80 f bl 0t
e oty N G Sl S SR slodh Wracea
T%%r%hﬁ%ts heconed %f@} qan be foed%%e%gm fer -
exanpl e,” in the ow ng manner . %re specl ICgHy,

|a”‘nat%hga%%Eb§|1%@%%b@ b&gfaégkggt%%%w% g&t%hﬁd 11 has é

| ayer on an i nsul at provid

p %6%%'h%m%%rthrQ%Qhc%%h%%tQéESQQb%Qr1E%ﬁo%w%néEﬂﬂ3i of each

i ckness-wi se direction of the insulating sheet

ab@ EQ%EQQOH%Sthetbn§@|@hb%&c%@@ebf4£ ohflhe s |%ﬁh%ﬁt§s an
material in accordance with a pattern correspondi ng

t ebaepat bEr Anebeel@ohr 0de st ruetuies A2 L0sbeildustrated on
formed by | aser machining, dry etch machining or the

| bkeenldbiedl arcnat énnBtigri abk,i sheherobebneabed flohas a
phot ol i t hography and pl ating treatnent, whereby short
6d4icindoi bopadt §045ointiegpakkycopnnected tteohhe soetrake:

|l ayer are formed in the through-holes in the

i hsovari agréneet in1Figandlat ofhehsaheat pirerapisyeoted
front-surface electrode parts 43 integrally connected

t SnPRECEESpeel pyEreAert 35 brreubeepafpsmgs8 aneafbepimdgnce

on the front surface of the |nsulat|n%ﬁsheet 41.
THiFeaft BRLtERR ARTAPSPA)ELngf tPhe PRaREKEL efnkbher pipctrodes

|§ subgected to a phat o-etching treatnent
to be 1nspected of the wafer 6 that is the object of

inspection. On the front surface of the circuit board 30
for ihspection is provided the anisotropically conductive
connectér 2 of the construction illustrated in Figs. 1 to 4
in such a manner that the conductive parts 22 for
connection in the elastic anisotropically conductive films
20 of the connector are opposed to and brought into contact
with the inspection electrodes 31 of the circuit board 30
for inspection, respectively. On the front.surface (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
Ain an insulating sheet 41 in accordance with the pattern
corresponding to the pattern of the electrodes 7 to be

inspected of the wafer 6 that is the object of inspection,
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‘to renpve a part thereof, thereby forning back-surface

el ectrode parts 44 to formthe el ectrode structures

42, 10 whereby the sheet-like ®onnector 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 t he probe

nmenber is then pressurize domn b

PRSI (D T e i S A @{i‘iﬁﬁ‘?w 42 are

front - SU f.ace electro 6 parts 43 in ctrod .
OSD Fies 4?114 rrf’udrh et2hq K& or}:%%%%c"fjoﬁ’h © (Hareytive

ectro:jjé;Zh E;J%]tco%ngio%%pencﬂe% o}}ehe%e \clz\gr;eslglonda a‘%lcally

' nQﬁ%ﬁﬂ%ffJgeégﬁg%Qﬂj%%4%ﬁgni gﬁgngﬁhfﬁﬁﬁﬁ|gﬁﬁﬁ§é%ave

of the wafer are pressuri

froptesitidace elagt gég¥$%,§arts 43. In this state, each
of the conductive parts 2Z for connection in the

el asti ¢ canitset LRRIKCANFceNdUgidate fidile 20 ohd M8 qure) of
ani sotropically conductive connector 2 are

r eppeetinelif helad-armd measswdgetinn tihe ﬂH@sS@ﬁ@}jeO&e%ﬁper 1
el ectrodes 31 of the circuit board 30 for inspection

ang pirioe ildeants- dace ielieet padapad trodPrefssili€ zing the
el ectrode structures 42 of the sheet-li ke connector
40rabe vempeesdedowddraimal.t hB whfeknessnwisg dabeet BQnon
of the elastic anisotropically conductive filnms 20,
wheieby tbendadeirvé thatths sartéef obredt it Hespesdon e
conductive parts 22 for connection in the
t BPERAEEs - WiSsPreivided eloWetdsf prabegmembegyllt., 2 heater 5
el ectrical connection between the el ectrodes 7 to be
i h§p€€f1€§c61edt ke Rarér of &he PRessigpecnidonleltectr 6ags the

f the circuit board 30 for inspection is achieved.
Tﬂ%?@ﬁf@@Pntﬁﬁg WaPdf 6-is heated to a prescribed

tenperafure EQQ%“ thgga%afgg maﬂgggn%ptabgecﬁrgﬂgttboard 30

. for inspection, may be used any Qf conventionally known
various base materials. Specific examples thereof include
'composite resin materials such as glass fiber-reinforced
epoxy resins, glass fiber-reinforced phenol resins, glass
.fiber—reinfqrced polyimide resins and glass fiber-
reinforced_bismaieimidotriazine resins, and ceramic
materials sﬁch as glass, silicon dioxide and alumina.

When a wafer inspection apparatus for performing the
WLBI fest is constructéd, a materilal having a coefficient
of linear thermal expansion of at most 3 x 10°/K, more
preferably 1 x 1077 to 1 x 107°/K, particularly preferably 1
x 107 to 6 x 10°°/K is preferably used.

Specific examples of such a base material include
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10 pressurizing plate 3 by the heater 5. In this

state, necessary electrical inspection is perforned
on each of a plurality of intggrated 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 is the

ohj ect of inspection, is achieved through the probe

FFE 1 P 155 TRARER T e A Yod HHASIG 1B &3 1§ umina,

conduct.i.ve cannector_ 2. ., Therefore, positioning, . and

h G B SR (6 G e e TR B (ot G R 9P
easg ,§Ven when the pitch of the 20 el ectrodes 7 to be

i nspected is small. In addition, high connection

rel | abi iy 0. hg respectie ol ol 1odes.d .08 . verper 1

i nspected IS achi éeve nor eover € necessary

eLaalr bEAlid AR UpLAt RAISAD! ¥nRe! LALIRA19%E! Bnnectox
long period of tinme“even when'the apparatus is used -
repeakedhy ria Upder i@ shihh-itRmefalurg envd onen; o

because the conductive parts 22 for connection of the

ehastiletaRigseheepi aal,l v pARAUGHHYQ f id1t3Qddd dthictures 42
ani sotropi cally conductive 66 connector 2 have good

cerduatiivigt yn &hd ithsdkalkistgwikeperitrtctiehWedN the insulating
adj acent conductive parts 22 for connection is
sahtiti et bydr ebappedd Sifneemeaeh afret herehastd dn a state
ani sotropically conductive 5 filnms 20 in the
apeperpbpidcdkby eeptiucthee donamegtlane? digecsrminl ofn the

its own area, and the absolute quantity of thernal
expansebhnpnsheptadé dinr eccpodaniyer @éfthofthieh@aditasthi c

ani sotropically conductive film20 is [ittle even when

i ForrgspobfléBgediot shehprivaerRy Steitdsi s lecha odiksr falto be
expansion 10 of the elastic_anisotropically conductive
fPAPoBtPH PhetDpl HAESHI Pe&lPén ifhéREoPPIsCEypd ynspection.
restraiggghbgfthe fr

the efggtrode structures 42 is formed by

'integrally connecting a projected front-surface electrode
part 43 exposed'to the front surface (lower surface in the
figure) of the insulating sheet 41 and a plate-like back-
surface electrode part 44 exposed to the back surface of
the insulating sheet 41 to each other by a shért circuit
part 45 extending through in the thickness—wise directicn
of the insulating sheet 41..

No particular limitation is imposed on the insulating
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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pl ate by using a material having a | ow coefficient of
linear thermal expansion as that for formng the frane
plate 10. Accordingly, a good ebectrically connected
state 15 can be stably retai ned even when the W.BI

test is performed on a large-area wafer. Fig. 13 is a
cross-sectional view schematically illustrating the
construction of another exenplary wafer inspection
apparat us nmeking use of the anisotropically 20
conductkye ector ccordln tqQ the present

i nventi or, pa#%1C tafer Hdpdct noﬁs SPatfBoRgst gn the
DL s 3G %Q}S%%nceiqlga sHalt ¢ Cip dhereof Isuch an

whi ch a waf er obj ec |nspect|on

r%%@dfﬁilnéps%%%&y%goqg %%é%}ﬁi%Ifo oS%@%Hat% glﬁreferably

wi thin the ‘chanber rovided In a s

t Rigs +hab e, S%Dr%ngr%rfe%%aga i) to( 28! | LSt T At ec)

such as, for ‘exa , vac .‘connected to

the evagugati Ql’étﬁ'lp%o§1 fo%lﬁgprt%e eE%'é‘%%d% %ftrb*&ecures 42,
sane construction as the probe nenber 1 in the wafer

| nepedk aBedppalcaus SRR, Ngokidd. silviey ,apkanged N iron
the chanber 50 so as to air-tightly close the opening

obrt htechdkker BRe dbeetspési fteabtyre@nad ®h@shbéCany of
Oring 55 is arranged in close contact on an upper

eftioser faceedf oft he ssndéwalkiletien ,t htoeckatbemedOpfand alloy of
the probe nmenber 1 is arranged in a state that the
apitsderepi tubl yetenduenidvéhosrnebtein2daby dbeénaltilkg at
connector 40. thereof have been housed in the chanber

- 5beast hne mREaper ppher yheflethe circuit board 30 for

|nspect|on t hereof has been brought into close
cont act O Ehet ABTErFrigot Fhet Repntrherépreuplepbapde part

g for |ns ectionis held in a state pressurized
%nﬁﬁ?d B k3 SBFgégﬁrP%PﬁﬁrﬁﬁﬁtEaﬁt 44 in the electrode

structure 42, a film of a metal, chemically stable and
having high conductivity, such as gold, silver or palladium
is preferably formed in that oxidation of the electrode
parts is prevented, and electro&e parts small in contact
resistance are obtained.

The projecied Height of the front-surface electrode
part 43 in the electrode structure 42 is preferabl& 15 to
50 Um, more preferably 15 to 30 Mm in that stable
electrical connectieon to the electrode 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 HUm, preferably 30 to 50 Mm.

The diameter of the back-surface electrode part 44 in
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provi ded on the back surface (upper surface in the
figure) 15 thereof. A heater 5 is connected to the
chanber 50 and -the pressurizigg plate 3. In such a
waf er inspection apparatus, the evacuator connected
to the evacuation pipe 51 of the chanber 50 is 20
driven, whereby the pressure within the chanber 50 is

reduced t for exanple, 1,000 Pa or lower. As a . N
SR L G e 4 TR ST SRE ddtndiE i ameter
t t mospheri ¢ pressure reby the Ori 55.is
eIrg)gfsttl%ée alﬁ%)[/érecd St B \;%’etaﬂ]é%/ Fe hss

s resul t,. electrodes 7 to he .
r%%%%%%gﬁﬂ%gygﬁéﬁﬁbgg}q%“aﬁéeq%ﬁﬁéénﬁRﬁﬁ%/%ﬁ%inéﬁi%P LS

%ﬁe&@ﬂabw :?gqe%%ocn@gwgmfaho ndtf '-po;tgggafﬁie QJshﬁe%:t%b | ieske%ffes

in electr structures 4270 eet -

CRARREL AL A40.c ol J 1S St Gnd R eRRAUGH ;f:ﬁrf@'j SA2

for connection in the elastic anisotropic

cebauelitien§ M0 Of: e aniiSeieRiicahhy, CoRMLIHNE filn
connector 2 are respectively held and pressurized by

the 5fi RspeahiienteleGida0des BhdlcHike Gorelidtd20ar ¢a30 5150 -
for inspection and the front-surface el ectrode parts

4Bei achheveel edtthoderstringtur eshd2tBickhessheet theékBack-
connector 40 and conpressed in the thickness-w se i
dsnectiencdbcthedel astitc 44aniss piregpiradllly 200RAUGHI Y&, more
films 20, whereby conductive 10 paths are forned in
theefespbtyi 36 tondOcUmvénpahts 2Ref etre@@iihedki enfifAciently
the thickness-wi se direction thereof. As a result,

ehéeghri eafl esARdéensnrePEMEAvEhdushbilritdeds7atbieled.

i nspected of the wafer 6 and the inspection el ectrodes

31 of theecfieupteboafdtBe pbprinspecuisnrastadhi évedhe

15 Thereafter, the wafer 6 is heated to a prescribed
electrode structure 42 is preferably 30 to 80 Um, more

preferably 30 to 50 Mm in that sufficiently high strength

is achieved.

The sheet-like connector 40 can be producéd, for
example, in‘the following manner.

More specifically, a laminate material obtained by
laminating a metal layer on an insulating sheet 41 is
provided, and a plurality of throﬁgh—holes extending'
through in the thicknéés—wise direction of the insulating
sheet 41 are formed in the insulating sheet 41 of the
laminate material in accordance ﬁith a pattern
corresponding Lo a pattern of electrode étructures 472 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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tenperature through the chanber 50 and the
pressurizing plate 3 by the heater 5. In this state,
necessary electrical inspectiéA is perforned on each
of a plurality of integrated circuits in the wafer 6.
20 According to such a wafer inspection apparatus, the
sane effects as those about the wafer inspection

g:g&rc%t LES %gcosmo r}_nEcl :Ety & k1)'1reo abo%e mdtal layer

it on, e iR pect on appara us can be

tflé)rrlrr?e%p J.QTLqu'lLésec é;lha eSSIl%’ledtﬂ:g ;lé‘?é{}:]lazﬂv%}g? sheet 41,

mschanl smis not require rmr eover

vafer & ﬁM@‘géﬂé5€ﬂﬁé‘ﬂﬂf3¥ed¥ed'Fﬂgﬂ%iéﬂkféég‘efghtrode

pressed by even force even ™when the wafer 6 has

| e s anea e gqrfaquyewmie%te% iRches cheﬁf@éfle‘fe idhort

dianmeter. In 69 addition, since the air circulating

helieguls e toraed i rdhied M H a0 durthe of the
ani sotropically conductive connector 2, air existing

betrween tiihey amesal rMapi cahkyea€oBdyclthvemedanetk@er2of the
and the circuit board.30 for 5 inspection is

dilsoharged mahreough tilse sailr ecitiecultat isngpthdesetdbaf treatment
the frame plate 10 in the anisotropically conductive
ctrneetore? aatpatriie thiemectthe thweesdyr & omintimon Hawk~surface
chanber 50 1is reduced, whereby the anisotropically
céngatrpde pemicctidr t2 damrbéhsucdlep tnosisgsttjusttaires 42,
close contact with 10 the circuit board 30 for

i H8p&EEPY ot es§herar ike regessary 48 dét mreaided.

connection can be achieved with certainty. [Qher
enbodln%ﬁt§Pcﬁhénp@é@@ﬁFlFﬁ&eﬁPF@ﬁcﬁéoﬁb@HHﬁﬁQF&f4(ﬁ wafer 6,

E Bove- descr.i bed enhodi nents, and such vari ous
Hang lSraﬁ}so &FFuS tF8ﬁ§e§§1883cFFb&ﬁW&E%%W%h§*ﬁéWafer

added ther g & g Ee agl otrOﬁ&Fall uctive
cBRABELBY, TaRERddet AY Ft § P £ R6M-Edn e&? Fhat
aﬁgeggﬁrﬁgegedownward by the pressurizing plate 3, whereby
the respective front-surface electrode parts 43 in the
electrode structures 42 of the sheet-like conneetor 40
thereof are brought into contact with thelr corresponding
electrodes 7 to be inspected of the wafer 6, and moreover
the reSpeetive electrodes 7 to be inspected of the wafer 6
are pressurized by the front-surface electrodes parts 43.
In this state, each ofithe conductive parts 22 for
connection in the elastic aniscotropically 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 froni-surface electrode parts 43 of the electrode

structures 42 of the sheet-like connector 40 and compressed
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electrically connected to any el ectrode to be

i nspected in a wafer nay be forned in the elastic

ani sotropically 20 conductive %b5lns 20 in addition to
the conductive parts 22 for connection. An

ani sotropical l y conductive' connector having elastic .
ani sotropically conductive filns, in which the

_ COnd%%&é%ﬁup rts for. non:connection_have bﬁﬁ@ {orned,

wil't Her efHar ter be' e%cdr%%eec L% Gk g? U£5% %I an

ViGW ddd U5t t:ﬂln)g’cog{l}}:%izlﬁr i"’ﬁ‘igﬁé?s %alﬁe%&fl&sﬁél%%ive

ani sotropically“con min-an ani opl Ca

c | M af, aggond éfiéguqégﬁﬂggﬁve arts 22 for

enbodi nent of the present I nvention. e elastic

aistdapi Al iy arnductdye 4120 OfrddiSn thereof. 2as a
ani sotropically conductive connector, a plurality of '

codigtd Ve Raitsi 22 dnLannectianddiptt i @ lectrodes 7 to
electrically connected to 5 el ectrodes to be inspected

| bed MRfRIctadicrh dife wI¥abjeEnd afhd NSPEdd10bn dlkctrodes
extend in the thickness-wi se direction (direction
peipertditthd ari danitthédeaper3d rdd ¢gnskctdford Hes ddHimved.
are arranged in the functional part 21 thereof, so as

t Thadriegef tiar ,2 thewsva fier &cdor daeradedMitch za patsteeribel)
corresponding to a pattern of the electrodes to be

i rspectrad.urEhdde coaid ddts we fpar o2t iy tednirrecd izord the
respectively contain conductive particles exhibiting
MRFREEISThzdNda PHiagle dehy thie meatsratde ofnehhéd sbais,

to align in the thickness-wi se direction and are
NBEGEEPP Y5 SlesHrdtced By sReatiom 4 meyfammegs oy pach of a
which the conductive particles are not contained at

aPL ISRy Od yodsREatRed o1 redrdde ity éhsared 5% & -or
non-congecti%ﬂ t hat are_ not %o be electr.icallp%ﬁl

connect BF°PEYARY PeEPFEdE FETEE IRSPECTER™ APPRgatuS,

m%&%%tr@%%ihcb%n%% i%@ %%tt%%iéf§$%¥g&g% 7 to be inspected
of the wafer_G, which is.the object of inspection, is
achleved through the probe member 1 having the above=
described anisotropically.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
conneétion reliability to the respective electrodeé_to be -
.inspected is achieved, and moreover the necessary
electrical inspectlion can be stably performed over a long
period of time even when the apparatus 1s used repeatedly
.under a high-temperature environmenit because the conductive
parts 22 for connection of the elastic anisotropically

conductive films 20 in the anisotropically conductive



10

15

20

25

20 and. extend in the thickness-w se direction are
formed between the conductive parts 22 for connection
| ocated nost outside in a diréétion that the
conductive parts 22 for connection are arranged and
the frane plate 10. The conductive parts 26 for

- non-connection contain the 25 conductive particles

e)c(:rcljlnklzlltetcg:%gc l?%réfx}é z;{gogit GOﬁlC{l%hC iyl(,f,])e/as i \hnssusltaacti%g property

orien SO as
dl.br %Iee%n %ig% tyl tec&i rfoorg tcc) necti on :|_s
COI’] ctive part S or CO | ONn by an | nSCi

p%ﬁ%f%%'gﬂ%ﬂy“ﬂg%aﬂﬂgﬁ conductlve particles are not

cont ai ne or scarcely contained. In the

e”bOd'”%ﬁhcblEg%hr%&e%hep%Qb%Qﬁ%daBﬁ%b%r%ﬁl%QQly5conductlve
projected parts 27 protruding fromother Surfacés tha

PERLIaNS0 ah_wwéﬂadﬂgéﬂaayyaaﬂryedyyaﬁ&éﬁ%é<abnnector 2 is
connection and peripheriés thereof are |ocated, and

pemkilansn atswWakeh arlhe ceordutld v spanits %@dﬁﬂity of thermal
non-connection and peripheries thereof are |ocated,
aeephashied ah thedenpodiirens iom holhebF sifdeheofeltahaic
functional part. .21 in the elastic anisotropically :
cenduaotirepitaliy2@onfucttheepdiilph@laliseddetdfe teven when it
functional part 21, a part 25 to be supported that is

f ixedubd eangds Gppoheatady hyslhierpedisphéehal tdegmadbexpansion
the ani sotropically conductive 15 filmarrangi ng hole .
12fi Rhehelrpake prasetroriisalpvegeadugtiged film 20 in the

~continuously fornmed with the functional part 21, and

t Re2BBnELEEFFéOPaltiipared APe SeaRLYI AE§ tiR LiwHs byaithep§ rame
to. be supported. Other constitutions are basically
thé258nkYalSthesé MS6°Fhath83dnPYofr dpicaPry ficient of

duct i connect or _shown in s. 1to
fgnear ¥ﬁerma? expansion as t a% for forming the frame

plate 10. Accofdingly, 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—sectlonal view scheﬁatically
illustrating 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‘50‘opéned at the top therecf, 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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Fig. 15 is a plan viewillustrating, on an enl arged

scale, an elastic anisotropically conductive filmin

an anisotropically conductivesgzonnector according to

a further 25 enbodi ment of the present invention. In

the elastic anisotropically conductive film 20 of

this anisotropically conductive connector, a

plurality of conductive parts 22 72 for connection

Phat ar & EFREHE FEAPEF doRtedDed SPH eI oemidiee 15 e the

I nspected iin _a.wafer, whi I S_an obj.ect __of .

| WESEE TEMOSind ot GhE ™ e lﬂﬁp@p?%ggl. RPES T e g

“%“iﬁg‘?"&#l%é%%%% SR 59 tc'ill%{d% ol LA J0). 0l riane1y

the®5fil'maré arranged so as to0 align’in accordance

Wit tier r [ ; tte f c e '
cl%s% gggaﬁgﬂﬁg%gr%%pQ%% <& Ryl ef3.-Q s&gglflciily, an

el'éctrodes t i nspected. “These conductive parts
f@n .Genneetian %%SH%C%&%%Ebeﬁoqhabﬁo%QPQK5§ﬂéﬁ% on an upper

particles exhibiting nagnetismat a high density in a
Stale sRHRML G S nas sh@eldial 19N thi therhiclatessmd s@e
direction and are nutually insulated by an insulating
paibbd3 meimborhilCh st hereapddctinve spakkl ¢hes ate not

contained at all or scarcely contained. Anobng these

candgottirvgipantly 22ntoctiernechnentoz 2canducticst-1ike
parts 22 for connection, which are |located at 15 the
cenhercand ddj adhereachhetkebgear tocasednded take ahamber 50,

‘cl earance greater than a clearance between ot her

adpdcehe pegipbetiyveipahesc22ciior bormdcBiloforAinspection
conductive part 26 for non-connection that is not to
b&éhekreetr hegl bgepohrevpld ingoamyoekrecrnddett wild the O-ring.
i nspected in the wafer, which is the 20 object for )

i A¥p&BETonthgndisctéhdSOormct B8 £RFCRAERSCRioe is held in a
direction is forned hetween the 2 conductive parts 22 '

f 8F2tEORREEEIEAZERNAEHRHREY| B¥ afeBTEF SPRE 2¢8Rt Bl adfd 3

ﬁg%g%gﬂgagEpo%hgghéggﬂéar%gggu%E%égrpgﬁgfggefg% the figure)
thereof. |

A heater 5 is connected to the chamber 50 and the
pressurizing plate 3:

In such a wafer inspection apparatus, the evacuator

connected to the evacuation pipe 51 of the chamber 50 is

driven, whereby the pressure within the chamber 50 is

reduced to, for example, 1,000 Pa or lower. As a result,

the prcbe member 1 is pressufized downﬁard by the
atmospheric pressure, whereby the O-ring 55 is elaspicaily
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
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the conductive particles exhibiting magnetismat a
high 25 density in a state oriented so as to align in
the thickness-wi se direction aad is nutually
insulated fromthe conductive parts 22 for connection
by an insulating part 23, 73 in which the conductive

particles are not contained at all or scarcely
alned I.n .t he enbo |ne ustrated r oj
paTe FRd s Bt Barlls 27 pEBEF LaFAGer f ShFoTRRAuCEIVe

s r.f aces, -t han rtd.Qn t conduct.ive
af%%Z%zf%% cgﬁﬁgbfﬁgﬁﬁan%'perlpqgﬁggs tnéﬁgggoglcally

'%%%H%@ml%%dfﬁlﬂgr%bogf WE!CED.@%t&%$4%%3hpec%%%hc%§ve

for non-connection and a peri ery here

I %atl%%rto%r & Lormed Ak 4139 Pl tl'do %ad g@e@%'m'e%e%y the

of the functional part 21 in"the elasticC

aahgggkaabaabhﬁc%Q%@%%tBwed@Iﬂme2glréhlkh%oe%a! Bloerral:
edge of the functional part 21, a part 25 to be

supppkiced chhahd $hkl Xednio sand asuppRoLtedoby phhes 43 in the
peri pheral edge about the anisotropically conductive

f el Brarbadegisingubalectl 42n otfhe hier areeplati@el@onsiector 40 and
integrally 15 and continuously fornmed with the

f onopiresakdpant tBé, thddknebe-edndudireetpant ocl edcartastic
contained in this part 25 to be supported. O her
spetibitcopénstlilyutbodscargebdsiloal Y, t hbesaby casductive
those in the anisotropically conductive connector

shewhs 2@ei AoFngd. 11 tbe4revhecaavsorropicalivy parts 22 for
conductive connector shown in Fig. 14 and the
afPEBEEEpPRaL Ry tEBN#TEEKPESEDHAEEt BEATSEERAN theFpgl.15As a
can be produced in_a simlar manner to the rocess
fB?SBFBdu@?ﬁ@tFHSaAnF§8PFSEP8§IP?tUSﬁBuEP?vé ggtrodes 7 to

connector shown in Figs. 1 to by using a | d
C%ﬁpgggaesFe of the wafer and %he ingpecggon electrodes

31 of the circuit board 30 for inspection is achieved.
Thereafter, the wafar & is heated to a presc;ibed
temperature through ﬁhe chamber 50 and the pressurizing
plate 3 by the heater 5. In this state, necessafy
electrical inspection is performed on each of a plurality
of integrated circuits in the wafer 6.

According to such a wafer inspection apparatus,.the
same effects as those about the wafer inspection apparatus
shown in Flg. 11 are brought about. In addition, the whole
inspectioﬁ 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 even when the wafer 6 has a large

~area of, for example, 8 inches or greater in diameter. 1In
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a top force and a bottomforce, on which ferromagnetic

~ subst ance | ayers have been respectively forned in 74
~accordance with a pattern corré8ponding to an

arrangenent pattern of the conductive parts 22 for
connection and conductive parts 26 for non-connection
in the elastic anisotropically conductive filnms 20 to

d d 5 I h
beé%P”%%ﬁadagru%% Kot Ei%ér?vxéﬁﬁ$ﬁ§iv§¥?%§agﬁ%tﬁormed in
%%%e ?ﬁ,fearée I]](P JHJ[ 45& gafnlso erog)u cg ﬁhﬁo@o&&ucl:ﬁﬁie

6 re specifically, according to

onngct@&arg)l ealfeleee&tg aseﬁ%ﬁﬂeaé’n fH rp?lr]::all

upper 10 sur'face of ate In the top ce an

a do%%rctwef %r@‘ct%zbagsedrpi ati '&f&ﬁ@%m fo5 c&yr

and the electronmagnets are operated, whereby in

ma @i tRireriAldi d aeided AHmRAPEIMREN Hhe LR TGy holes
and the bottomforce, conductive particles disperse

I nspert iteRs firankegard & hey 1, functdmnalt R ica 12l idbnductive
the nolding material |ayers are gathered at portions

t echeeon® rt I2e acondictiivie pard i3 finfe wWamiactimgn dAnlthber 50
the portions to becone the conductive parts 26 for

nas- cedneet),owhearibyortihentsed s rap itoe 1dlyi grondudthere

t hi ckness-wi se direction of the nol ding materi al

| gpansect2d @n ceme bet Ivawr efiam dhr oigd: te drdiee o lves eparctritelags with

| ocated above and below the franme plate 10 in the

nmohéi fgrentér Poardayér For, dampiestionai ved tdisdv dhendiecessary
below the frame plate 10. In this state, the nolding
nBLEFEAL CPAy 6PENSCE 108y 5PEC PEd ACH LEVEST HE Y ICeaTTRERTLY -

wher eby the el astic _25 anisotropically conductive
fﬂpﬁﬁeéoe@§8ﬁl@§ﬁ§§ ded of the functional part 21 in

which a_plurality of the conductive arts 22 fo
connect FBR RAGSCHIACBYFYELE t6 P8 drmised to the above-

described embodiments, and such various changes or
modifications as described beiow may be added thereto.

(1) In the anisotropically conductive connector,
conductive parts for non-connection that are ndt to be
electrically connected to any electrode to be inspected in
a wafer may be formed in the elastic anisotropically
conductive films 20 in addition to the conductive parts 22
for connection;, An anisotropically conductive connector
having eléstic anisotropically conductive films, in which
the conductive parts for non-connection have been formed,
will hereinafter be deséribed. |

Fig. 14 is a plan view illustrating, on an enlarged

~scale, an elastic anisotropically conductive film in an

‘anisotropically conductive connector according to another
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75 .connection containing the conductive particles in
the elastic polyneric substance in a state oriented
so as to align in the thickne§9-wi se direction are
arranged in a state nutually insulated by the

“insulating part 23 conposed 5 of the elastic polyneric

substance, in which the conductive particles are not

present. at_all_.or, scarcely. present, and_t art 25
e ocilment of tl‘\ll\%i% Seenk VS ntlorlly gﬁldll?‘ieﬁteé‘ﬁrséﬁcy

e supported, 15" ¢o uous

to

f . i ! .t t.i I 21.

| LT Bl AR P 08 o b0 WELLONR oo PO B a1y
LSRR AN | R B | G URBANCS O SARMBEIED dares 22

t o dhe o BRI P! VorphoWreach & BPi &lddeted to

conductive film arranging hole 11 of" the frame plate

1@ 1ddherelys prodUCi g ddre- aNissotd QR el | Wil ucd T M€ object
connector. 15 The conductive -parts 26 for
NAIE GOFRAIt ih | irddex @i ot api At M eMHRIGH M direction
connector shown in Fig. 14 are each obtained by -
appliieng: iarmagietdrel ifdudlad tie pord ipeised dn Repnel4)hesf the
conductive parts 26 for non-connection in the nolding
nmetidm @lrd aymrangmeh irheheorfvatdtdmnefl e telzdstile2df, so as
ani sotropically conductive film20 to gather the
c dred gatiiore impdr troise s ne @icstoingg nivet wadrh teheaidrdrirons t o
become the conductive parts 22 for connection,
| OFTESPRESE TGS de Pyt tere Oorfp[tdien ¢ liestteradsls Itay die
and the frame plate 10 at the portions to becone the -
c REREEHRE -paifB§Sf30130ﬁ6ﬁ¢*éeﬁﬁe§ﬁr6ﬁ, 22pE0gngonnection
subjectin%_the nol di.ng material layer tqQ a curing .
t FESPRET VIS Y [HoR T €OnANGE TVEp HR HHE Iesy matiidh tdmy
the elastic ani%gb 0 icaLI% conductive fil.m 20 the

[

cBRAGETVE 76 Fa ERF-EYpridy Entdd W ShiGEHRE SO as to

g%&@%%eQHi%h%x%%i%kagss—wise direction and are mutually _
insulated by an insulating part 23, .in which the conductive
particles are not contained at all or scarcely éontained.
Conductive pérts 26 for non-connection that are not
to be electrically connected to any electrode to be
inspected in the Wafer, which is the chject of inspection,
and extend in the thickness-wise direction are formed
between the conductive parts 22 for cqnnection located most
outside in a direction that the conductive parfs 22 fer
connection are arranged and the frame plate 10. The
conductive parts 26 for non-connection contain the
conductive particles exhibiting magnétism at a high density
in a state oriented so as to align in the thickness—wiée

direction and are mutually insulated from the conductive
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the portions to becone the conductive parts 22 for
connection,. which are |ocated nost outside in the

nmol ding material |ayer. Accordiingly, even when the
respective 5 elastic. anisotropically conductive filns
20 to be fornmed each have conparatively many
cOnductive parts 22 for connection, is surely

PR AR A T R AL LI o whien

C nnectlo Iocated st out3|de i.n th ela
agcl sot roﬁ?uc é)on ucct iSe &9 ta0 °Hhé lcnoendugft |‘9‘\(;Lel or

SIS ‘ybd¥£1 %Qpnectlon in the anisotropically

conéhct e connector shown in Fig. 15 are each

obt ai neg b @mﬁ&dyﬁeﬂywﬁﬁﬂdg%fgt&$eIﬁkﬁ%wﬂ%d parts 24 and

anlsotroplcally conductive film 20, applying a

NMRGREIHG 1 ﬁa«redsd A0 gl R PrEAS RRIRTE dfi€aces than

conductive part 26 for non-connection in the nolding
Mplo@itiadhns! aker e Aty ddiRiuGORAUGd M Y tidi @Snnection
exi sting bet ween the 2 adj acent portions to becone

t Bedc praighietd epardh®rdd ff GireC QRAIddON andl HAIGEdaL, &t whlch

. greater clearance in the nol ding material 20 | ayer, at

t haeperhdorn ttiivch@aorte Clte foonduci-Haeinpardi 026 ahel peripheries
non- connection, and subjecting the nolding materi al

| &pereotfo aaec boicad e, e atrre rfiorimed Rits thicatee poHRi®nsupon both
the formation of the elastic anisotropically

cendast pie thiel Fuagtionkd cenwductli va pdwet iedlaesiar e

prevented from being gathered 25 in excess at the 2
adpaseitopdceaildivs copdbetdme thidm &énduct i ve parts 22
for connection arranged _at a greater clearance in the
noldlngAﬁaF€?| RETLRyEraipcdgedicdgltie &vertrrnffeRratfe2l, a
res 5 %lve el astic anlsotroplcally conductive films

285EG BE 61 fld SHAPETSE A 25 GIdGE: ("o 3By EYPPPTEed by
f%ﬁe ngﬁﬁhéggia“&%”gggo t %h%r%%H%Bt%E%?E%ﬂiy c%%ductlve
film~-arranging hole 11 in the frame plate 10 is integrally
and continuously formed with the functional part 21, and
the cohductive particleé are contained in this part 25 to
be supported. |

Other constitutions are basically the same as those
in the anisotrdpically conductive connector shqwn in Figs.
1 to 4.

Fig. 15 is a plan view illustrating, on an enlarged
scale, ah eléstic aﬁisotropically conductive film in an-
anisotropically conductive connector according to-a further
embodiment of the present inventicon. In the elastic
anisotropically conductive film 20 of this anisotropically

conductive connector, a plurality of conductive parts 22



10

15

20

25

surely prevented to contain an excessive anmount of the

5 conductive particles in these conductive parts 22
for connection. (2) In the anysotropically conductive

-connector, the projected parts 24 in the elastic

ani sotropically conductive filnms 20 are not _
essential, and one or both 10 surfaces may be flat, or
a recessed portion may be fornmed. (3) A netal |ayer
n%?’rbéjof%’reﬁ?éf&oéh e S SAeS TR CllY CSRIRATaR Yarts

22 for connect i on i.n the el astic ani sotropi.cal .
e it 20 1048F Wierva it i el amapiect

d 1 f f I 1
n?éJ é%&?%icﬁ%‘ ﬁ‘ag%“t £ s %&tgﬁlﬁ@? fuctisge dirdbtion
OIS Q0r RN &a%t'n {ROLLRNGT 165 abouty e, 1y

anl sotropl ca con UC | ve ngil ng

I t
coat| ng%h%r%ta g#t)l Wit h 2 tlga%riq_tglnt 1tnglég:§: %@1&% with a

emw a magnetic pain

”@%Q%%&%'Ed¥f$s SIBLS +oF ap%%ﬁ%@nQ%foE@ %&ectrodes to be

ferromagnetic Substance |layers in the nol

CQh%%%@Q@@JngTh@séh@oﬁéﬁ&§lv85p£9t992§U989rE@Hn@ﬁtﬁeﬁ
el astic anisotropically conductive filnms 20 to apply

argegeeti&fieldni-hehetonimy-tiRe Wairtizedsasxh imEitheg
for applying the nmagnetic field to 25 portions to

beegiettibe par tshight deheisyppar bed thftet beiciad B® as to
material |ayers 20A. (5) The use of the spacer is not
esdeénhi ah ithet hbi¢8nkbesratisen ditrechié on keidn g ren ertval 1 1y

| ayers, and spaces for formng the elastic

annsoflrtpdcalyl pncdndudeitvadf phmt 28y Be whicdl yvhe conductive
retai ned between the top force and bottomforce, and

t partighespbaeenby aaptetihed Agandl 5r( 6rakgetlive qundlee ned
menber, the sheet-1like connector 40

Among these conductive 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 electrode to be inspected in the wafer, which is the
chiject 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 adjoein 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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IS not essential, and the elastic anisotropically
conductive filnms 20 in the anisotropically conductive
connector 2 may be brought intag3contact with a wafer,
which 1is an object of inspection, to achieve

el ectrical 10 connection. (7) In the anisotropically
- conductive connector according to the present

i nvent.i t.h i sotr.opically. duct i .
RS SBREE AP R R A ety ot a1
be, f osrg%eldcet@r (rfeos ndiencg] y to electrode regions, in 15

es

which electr T be i nspect ed have been arranged

in parhxp&ﬂé“é%ﬂéﬁgﬁéﬁﬁ’f%ﬂ&§%£§&§?d;§%g%%ﬁgi &Frts 24 and

which is an  obj ect I nspection, and

ARy 2Pt AL P e s CONAUGH My iTd BBy N8 & rangeddd chan

each "of these anisotropically conductive

fidde@ardngiang ol @s + 10 AGLRIAH NG R SUCR A% or connection
ani sotropically conductive connector, a wafer can be

diaticd @b r i i QIh JdPH S aRaS datLP! |86t iVeloktion, at
performthe probe test on integrated circuits forned

| whdath tofe tdmdliatiided ppraases Mure repetidireddivn idnd S

not essential to 25 collectively performinspection on
alplertiph et edreateed agier Auidat fdr e @il waf @hdge portions
the wafer inspection process using the

apins blrtdpiscalasy odordec thure tdomadc e t7 2 ladeortdieng s tic
the present invention or the probe nenber according

t ertige tpeedent. ivnvenduerrivien fila Bér.n-in test, -
inspection tinme required of each of integrated

ci rcui t 8t §hgs Pegighasadepdesl choike, fandgtdonad pigh 21, a
time efficiency can be achieved when the inspection is
cBAdictad t0oPe SUPPOLFE6n TARE iLft édigCedocippcuistiported by

formed on _a fer. In_the %robe t.est on  the_other ,
hgﬁa PFH&EQ@FP nedge about the anisotropically conductive

film-arranging hole 11 in the frame plate 10 is integrally
and continuqusly formed with the functional part 21, and
the conductive particles are contained in this part 25 to
be supported. |

Other specific constitutions are basically the same
as those in the anisotropically conductive connector shown
in Figs. 1 to 4.

The anisotropically conductive connector shown in
Fig. 14 and the anisotropically conductive connector shown
iﬁ Fig. 15 can be prodUCed in a similar manner to the
process for producing the anisotropically conductive
connector shown in Figs.rl 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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tinme required of each of integrated circuits is as
short as several minutes, and so sufficiently high
time efficiency 10 can be achi gged even when a wafer
is divided into 2 or nore areas, and the probe test
is conducted collectively on integrated circuits
formed in each of the divided areas, As described
above, according to the method that 15 el ectrica

i RCEGFSRPSES | & |p&jF g1l FPTFSFREAINT &9 Fhésgngement
I t d t dugct

SRR 210 PR S0 D e
PR B A S .

5 Q%E%%’trogﬁ %lig%erc%n% %}%e%tjr}?n% 2 res oe]c ftor ed,  and non-—

C|rcu tb |nspec use can e ‘reduced

e%(_iLé: ql] s%%d@etl%%rst h"% I%%érp%%édo%ﬂ %ortlons

con ucte 'ectively e I nt egrated

Cb%ﬁ%&t%ha%h%%%b&é%?%ﬂ%d%@%ﬁ&‘yﬁﬂg%aﬁdg 1t in place of

i nspection apparatus ban be reduced. Sincé the

anhsokkopi & @bh%‘quQnglwﬁ connector - 25 according to
the present invention or the probe nenber according

to the poeseBpekR¥eRblR,i Scliogling ddr abichl Bymond, a pair
repeated use, the frequency to replace the
abfFsofbepegahby e, electromagnets are arranged on an upper
surface of a base plate in the top force and a lower
surface of é base plate in the bottom force, and the
electromagnets are operated, whereby in molding material
layers formed between the top force and the bottom force,
conductive partibles 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 pdrtions_to become the conductive parfs
26 for non-connection, and oriented so as to align in the
thickness—wise direction of the molding material lavers.

' On the other hand, the conductive particies located above
and below the frame plate 10 in the molding material lavers
remain 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 conductive_films 20 each composed of the
functional part 21, in which a pluralitf Of the conduétive

parts 22 for connection and conductive parts 26 for non-
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80 conductive connector suffers fromtrouble with a
new one becones |ow when it is used in the nethod
that the electrical inspectionsis conducted every
area divided as to integrated circuits forned on the
wafer, so that inspection 5 cost can be reduced. 10
|i ke have (8) according according i nspection
p%gJected The anlsotrgg %Fh conductive con ector t

t i GRS OB ISR T D g e the
I b d i f
e e d ?LanfLegrqa”a RSP ¥ A S B as to
f%r q%ql of gC ,thsol %rssogm, thecpeen fornm%ldfe | n. %dnd'etd n .
|nspec |on 0 |ntegr At et

t I |
ﬁéﬂé%ez“n A 'ﬁnl%é:% The ef%& rlg‘émg’ot?n@? PG composed
Sglfdeﬁrh réetlc Jp%llYll'f}é%llcs s s‘%ath:ef Of3IA & iQ4H g'.'h?eeQ:onductive

' mon |ts surface” conpared with t'he electro

%m%%‘ie%f AU HIUPrReke kS 51010 et Bfcely present, and
pressuri zing such an el ectrode under a |oad ‘required

f @hebipaaki ng thy @leghubpe rexiadi 2@d di 11 idbrith@uously and
i nspection of the wafer, on which the integrated

Chh€kigtra2Q yha&eiri@ds deh appejreghed ael eclge0das dhav &t onal
fornmed, so that the inspection can be perforned in a
Spate phatnthdn ebridhc tthee cpadus thae @mmtﬂdhamwaﬁéznmntalned
anlsotroplcally
in the elastic polymeric substance, are formed in a state
that the part 25 to be supported has been fixed to the
periphery about each anisotropically conductive film-
-arrangiﬁg hole 11 of the frame plate 10, thereby producing
the anisotropically conductive connector.

The conductive parts 26 for nonfconnectioh in the
anisotropically conductiverconnector shown in Fig. 14 are
each obtained by applyving a mégnetic field to portions to
Abecome the conductive parts 26 for non-connection in the
molding material layer upon the formation of the elastic
anisotropically conductive film 20 to gather the conductive
particles existing between the portipns to become the
conductive'parts 22 for connection, located most outside in

the molding material layer, and the frame plate 10 at the

portions to become the conductive parts for non-connection,

and subjecting the molding material layer to a curing

treatment in this state. Thus, upon the formation of the

elastic anisotropically conductive film 20 the conductive
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conductive connector have been brought into direct
contact wth the electrodes to be inspected w thout
usi ng any 25. sheet-|ike conneggor. Wien inspection of
a wafer is conducted in a state that conductive parts
for connection-of an anisotropically 81 conductive
connect or have been brought into direct contact wth
the projected el ectrodes, which are el ectrodes to be

i S A FORTEESe Pt PFHT BritedS ot ukdSSge v

~abrasi on ar

er.manent conpressi v ef ormati on ein
S SRRl B BT Qe Col D dar o & (g |
DS I MRS i alilyn ene molaing
resi e con 1.QE il 2t e e .
{ SRR A O CREEb P B, UEEn fnbBC e PELpgREELve
CRANEQYLION,, iss%ttr%?;ti da.tl lgfa%ok?l%r&&fll(?fen 8G9%32% UQ be formed
repl ace the anisotropically conductive connector by a

NEWAN@ Rl 2t st QUEN Gan ACCHHIAL IO 8 s 22 for
ani sotropically conductive connector according to the

PEeseRltiRWEeNEHON Oyl yPreke fRe o 266@EdNGNt @xcessive
t he present invention, however, the necessary 15

candugtl Wit {thieS cogldaiche-coyelrtd d1eRg iperhed cohdiuic ve parts
even when the wafer, which is an object of

I Agp€etri epnniestd orwaber thav oG ta oditatelieinofth® ieneleds ¢

or 12 inches, on which integrated circuits have been -

f eniedtabpachildly degdeetdfve ifritlegiZ&t.i on, since the

ani sotropically conductive connector 20 or probe

menber Fiehicghduptdueabilritey 2ibn fraspaanedonsectinhedabyhe
the frequency to replace the anisotropically -
coRdEeTIreRiEeARFC CONTHCIAVE FORTGEEBecbRES HowFignd 15 are
so the inspection cost can be reduced. The present '
i RFERt PBYAWPE Re¥reRaPt dfReh&ogigtiiope@t the elastic

anisotfopically conductive film 20, applying a magnetic
field to the portion to become the conductive part 26 for
non-connection in the molding material layer to gather the
conductive particles existing between fhé Z2 adjacent
portions to become the conductiverparts 22 for connection
arranged at a greater clearance in the molding material
layer, at the portion to,become:the conductive part 26 for
non—-connection, and subjeciing the molding materlal laver
to a curing treatment in this state. Thus, upon the
formation of.the elastic anisotropically'conductive film 20,
the conductive particles are prevented from being gathered
in excess at the 2 adjacent portions to become the
conductive parts 22 for connection arranged af a greater

clearance in the meolding material layer. Accordingly, even
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25 speC|f|caIIy by the follow ng exanpl es. However,
the present invention is not limted to .these

~exanpl es. [Preparation of Congluctive Particles] 82

Into a treating vessel of a powder plating apparatus,

were poured 100 g of particles conposed of nickel
(saturation magnetization: 0.6 W /M2 ) having a

nunber average particle dianeter of 10 m__and 2 L of

owgzm thiry dESERICEEVE &é@@t%€réné§@§&0PFﬁ§1ﬁésGPPQWFth@

xture was stirred to obtain a slurry containing

cgﬁémﬁaﬁpl$Pe§e fﬁF§edspéWPya%a§e§FFr?e&og@uﬁﬁﬂﬁﬁh@@rts 22
gngerature for 30 m nutes, thereby con ductln%f

a ﬂ%%%ﬁ%&ﬂ%@%é%pﬁ%%%s‘%%%fwT

the s urr t hu at ed was rest

.nﬁﬁﬁﬁ yt8 ygg%sdt ecpﬁgaégrgnpggpegﬁége %ﬁgun% of the

%En?%§@%op$%%lcﬁ ?% t %s%h%o%%h%tg%%dgglg% 22 for

JeC € aC| treat ment
éhgbgg ;sater, and the mxture was stirred at
Inary tenperature for 2 mnutes. The m xture 15 was

then lefp) atIﬂe@ﬁeféﬁléOf&&ﬁ&ééiPypé@&&@éff%@ tH8nector, the
magnetl C Core partl cl es, and a super nat ant was

rﬁHB%@QtedTBb§tBrQQe§§ was eonductednriepeabedwily

further tw ce t hereby conducting a washi ng treat nent

f ebnéihetcoeeripakt ol ase 26tTeskhateane pakt bekesr both
subjected to the acid treatnent and washi ng

t s@eataess, magr peadided, 20k af racpkatidngosalivhi aay ok formed.
gold containing gold in a proportion of 20 g/L. The

t enper at By e ofmdteel tYaatt mpwass ef o waesd ran selte t oudbGzes of
and the contents were stirred, thereby preparing a

stuer gon@BcWhiveersricer EBgfbhecehoeryipn tihi $het aflestic

the magnetic core particles were subjected to

daspbaceaentapliat cagdwcthvgolfdlims 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 ébout the anisotropically conductive film-
arranging holes 1n the frame plate 10 with a magnetic
substance or coating them with a magnetic paint to apply a
magnetic field thereto, or a means of forming-ferromagnetic
substance lavers in the mold 60 corrésponding tc the parts
25 to be suﬁported of the elastic anisotrbpically
conductive films 20 to apply_a magnetic field thereto-may
be utilized as a method for applying the magnetic field to
porticns to become the parts 25 fo be supported in the
-molding material layers 20A.

{5) The use of the spacer is not essential in the
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Thereafter, the slurry was left at rest while allow ng
it 83 to cool, thereby precipitating particles, and a
supernatant- was renoved to prepare conductive
particles with the surfaces of the core particles,

whi ch i s conmposed of nickel, coated wth gold. 5 To

t he conductive particles thus obtained, were added 2
L of purified water, and the m xture was stirred at

rﬁﬂﬁﬂﬁF}QPeﬁﬁéﬁ%ﬁ%ﬁW?HQ%HQZmﬁ¢ﬁ6ﬂ€§ LyErsaf e&yd %Hﬂ?es for

MOMS N Sl ST N LR RLSH B nay ve
T 10 d t ed

SRS TSl HSRERS M98, SO SRR sorce, ana

Oc%e"‘@gca%%qz;‘iatt% t0e pY t%'e%smea%%d the mxture was

Fesultant slurr flltered through
filter: er-to d Vv e
e RO 060 Lo LRt e L TUecor 0

1 Q g ity iAG ht8ahment, PY-pad %&&%Elaf%%%%o%Eo%qgallén
air classifier "Turboclassifier TC (manuf acfured

by ohiasshii B cERdi1RRe 2ioNA nCRhe laBQSbtW@ﬁl'éEQdLyt @ondita&le
200 g of the conductive particles to a classification

t ceah@erb rundes yC @Rdibirc@ls tofindoSpeaichice 20 tar avivby¥eef, which
8.9, an air flowof 2.5 nB/mn, a rotor speed of

1i606nr phyj eatCcbd@ssinkipeat-ion , pabntcafie2b. mlardracheed

rate of the conductive particles of 16 g/mn, thereby
cobheetitngn.180 g of conductive particles. Further,

180 g of the conductive particles were subjected to
anot her {25 classh¢izalsopropieaontcundierttondienoastor

of a specific gravity of 8.9, an air flow of 25

nmBLaPHdiagr seoithspeagsent 3n@@0tnpm ahel andispiteapionlly

poi nt. of 10 mand a feed rate_84
conductive film—arranging holes in the frame plate thereof

may be formed correspondingly to electrode regiocons, in
which electrodes to be inspecfed have been arranged, in
part of integrated circuits formed on a wafer, which is an
object of inspection,.and the élastic anisotropically
.conductive film may be arranged in each of these
aﬁisotropicaliy conductive filmfarranging holes,.

Beecording to such an anisotropically conductive
connector, a wafer can be divided into two ox ﬁore areas to
collectively perform.the probe test on integrated circuits
formed in each of the divided areas.

More specifically, it 1s 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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of the conductive particles of 14 g/mn, thereby

collecting 150 g of conductive particles. The

t hus- obt ai ned conductive parti gbes were such that the

nunber average particle dianeter is 8.7 gm the weight

5 average particle dianmeter is 9.9 gm a value of a
ratio DwDn is 1.1, the standard deviation of particle
dlanete he coefficient, of variation_of
paf’r‘i‘ioc’i é?fbttg} RSPy, Ja{hvoelﬁ%é’%rcb‘bo*r}ﬁ G e gumper
tao 0r e articles is _ 30% mass. The conductive
parct i cﬁ ed’ Q(MtP e pej?eesrerretd Jtrbvefétjfél" Conduct i ve

Particles (1). quﬁhfnq% peé%£§99§'veﬂ§§§ffédaof each

mere also prepared manner as 1n

e' t‘gd cq_cmﬂﬂcgé Vi€ %asrtlo% (])%e (:"lpthotl.h:ast and so

t e nu aver age partlc e d|a e ‘magnet |

C@ﬁ%kf’%ﬂdé'ﬁf&%cyl%aqp% técﬁﬂ%\;ece:f W Rat i 'ﬂl%pectlon is |

and classification conditions of the air classifier

Wil i teablap 1ghanged 1 v hﬁlsealqoﬂ.%gﬁ’aececpaﬁtﬂ&h%% [formed on

will be referred to as "Conductive Particles (2)'

" Gondueld verRathechespel4kst dhetAunbeneavanage inspection
particle dianmeters, weight average particle di anet er s,

2@ ivel wesudfredhe & alddh DA Dhtesirandar ¢ ideviiald ars aef short as
particle dianeter, coefficients of variation of

paetieché diiansttesr, =and spr epudiftiicdrs tdfy ¢gdlgh ttdnichefficiency
magneti c core particles of these conductive particles ‘
arenshbewacihdetvigd fegicnowilieg Fabladek. 125 @5 i[dFablietd] 2 or more

"Nunber wei ght: StandardCoefficient

areas, and the probe test is conducted collectively on
integrated circuits formed in each of the divided areas.

As described above, according to the method that
electrical inspection is conducted every area divided-es to
integrated circuits formed on a wafer, when the electrical
inspection is conducted as to integrated circuits formed at
a high degreé of integration on a wafer having a diameter
of 8 inches'er 12 inches, the numbers of inspection
electrodes and wires of the circuit beard for inspection
used can be reduced compared with the method that the
inspection is conducted collectiveiy on all the integrated

.circuits, whereby the pioduction cost of the inspection
apparatus can be reduced.

Since the anisctropically 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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Proportion - averageaverageofof gold to
particle-particlew p ndeviationvariation dianmeter

di aneter particles (am)Can) (138. 79. 91. 12. 02330
(2)8. 39. 91. 22. 32828 (3)7. 79. 11. 22. 02627 (4)8.
610. 41. 22. 52929 (5)14. 820. 61. 46. 2. 4223

(6)19. 225. 11. 37 2381 5 (7)5 31 2. 32". 37. 61 4

and®d bt B Sl o BALL S0 24P one

7 f)e%o?nlegéo%%ﬁkn ég: 33 us,oef{ r%)?chf me5c'h08 “th a7t t8nl 3
electrical inspection is conducted every area divided as to
integrated circults formed on the wafer, so that inspection
cost can be réduced. |

(8} The anisotropically coeonductive connector
according to the present invention or.the.probe member
according to the present invention may also be used in
inspection of a wafer, on which integrated circuits having
projected electrodes (bumps) formed of gold, sclder or the
like have been formed, in addition to the inspection of a
wafer, on which integrated circuits having flat electrodes
formed bf aluminum have been 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, there is
.no ﬁeed of pressurizing such an electrode under é load
required for breaking through the oxidized film in the
inspection of the wafer, on which the integrated.circuit
having such projected electfodes have been formed, so that
the inspection can be perforﬁed in a state that the
conductive parts for connection of an anisotropically
conductive connector have been brought into direct bontact
with the electrodes to be inspected without using any
sheet-1ike connector.

When inspection of a wafer is conducted in a state

that conductive parts for connection of an anisotropically
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(14)9. 323. 22. 511. 11196 [Production of wafer for

test] As illustrated in Fig. 16, 596 square integrated

5 circuits L in total, which e&th. had di nensions of

6.5 Mmx 6.5 M were formed on a wafer 6 made of

silicon (coefficient of Iinear thermal expansion: 3.3

x 10-6/K) and having a dianeter of 8 inches. Each of

t ' e circuits L formed on the wafer. .6 has a
r-[a%‘?%%u%@%‘?é fgcme ée(‘{: Orfo S ob e i%nrsopue% %alm%o ic%lsrec contact
cept [ - [ ' 17, . eg] f
tﬁg% e%?er'&%dge@%t%%cgdﬁln%pte{c%%dﬁ’ WahsléllFl%]ge?r%lt% |ndoéso' to be
Fiighsddht b rafd angithaly &} 44048 o 18888 on undergo

i nspected each having di nensions of 200 pmin a

Verdid Lalon Mo @6l inQih PRI mANK d :QueTa L 186l 55h Iy Fldhing
18) and 60 m 'in a lateral ‘direction (left and right
digredd 1 0f 448 0. thel Prdea@d angad @de: Ritdah ofe 100

min 2 lines (the 5 nunber of electrodes 7 to be:

| rspecitathiitaA Iy nesndudtive dditidadds als digRCidepbatiedly.
cl earance between el ectrodes 7 to be inspected
adjsacemesul tt henwerdasealirdiglecttirdie ireddisagite dvergpnnection
two el ectrodes anong the 26 el ectrodes 7 to be

i dspdatred tar ehel ediexitgaldes donmectiedHer teat waaturerin  the
The 10 total nunmber of the electrodes 7 to be '

i eopeatcdd vien pairg s fwvolconmgfodrions  ED, 496t T hagafeen

will hereinafter be referred to as "Wafer (1) for

t 8SCESSGTYt f@ e Rartde 596 sofreiprisedd veicoaducs ive n
total, which had the sane construction as in the
abOVECFESET PHed@ RES MRFeP Y B Mieh f&saueREapt that all

el ectrodes to.be inspected were electrically insul ated

from onECERGERABE, TOWERE PBARRETOR G AN FONPHICS 1gr SPnnector

‘r%%%pg%&%bn%%t%%eb%re%%% r&%%e% i%% S@a%%% %%%béf%gmber

according to the present invention, however, the necessary
_conductivity is retained over a long period of time even
wﬁen the wafer, which is an object of inspection, is a
wafer having a diameter of 8 inches or iz_inches, on which
integrated circuits have been'formed at a high degree of
iﬁtegration, since.the anisotropically éonductive connector
or probe member is high in durability.in repeated use,
whereby the freguency to replace the anisotropilcally
conduétive connector with a new one becoﬁes low, and so the
inspection cost can be reduced.
The present inventioﬁ will hereinafter be described

specifically by the following examples. 'However, the
present invention is not limited to these examples.

[Preparation of Conductive Particles]
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<Exanple 1> 20 (1) Frane. plate: A frame plate having

a dianeter of 8 inches and 596 anisotropically
conductive filmarrangi ng hol egaf or med

correspondingly to the respective regions of the

el ectrodes to be inspected in Wafer Wfor test

descri bed above was 25 produced under the follow ng
conditions in accordance with the construction shown

in Fi gsInto andreetingnmiyessical odf at Ry derake apfiage apparatus,
covar (saturation 87 magnetization: 1.4 W/ ne;,

cHEEE EeATEDHL 00 fef BRETIHEL e EIRASST F FAKST K),
and the thickness thereaf is 60 Th ni sotropi ca
CORAEA o PR g i ol s WPy TobcAeRa0E o hiRbe

di mensions of 1,540 min a | ral direction 5 (]ef

afd Sreght P&irﬁﬁé&lieoﬁﬁaﬁleﬁied%.oaftl Sk 26 %dd 666 &ﬁl%r?g\]a
vertical .dir.ecti er |l o [ ' 0. Fl.gs.
1§V AR | CHRE, REETERER BOEbOR e

farmedat 3 oﬁ%@i al, '%ﬁ%ﬂﬂyo%o%gtaﬁ%%fa?a% ?%th‘?@l'e\é. This

conductive fi 0 arranging h nt 1n the

V%’i‘iﬂrﬁc% wils! 8¢kir9Ra ad JlE i RGN Aot B0 nutes,

1 Spacer: Two spacers for nolding elastic

aRheRbhYPIceAkY:+ 16ONARC MR fiddiBmatit ¢l @sReEdreeidarticles.
have a plurality of 15 through-hol es forned

CoheespaRdNghYet @ 1URey @@hens reh tlie wael eetfitodas et for 1
be inspected in Wafer Wfor test, were produced under

t henfiakl avi pgecapdichitensheA datee piaalt 1iafl eishesads paceirernatant
Is stainless steel (SUS304), and the thickness .

t keseobmbsed0 ). I m 20 The through-hol e correspondi ng

to each region of the

To the core particles subjected to the acid treatment,
were ‘added 2 L of purified water, and the mixture was
stirred at ordinary temperature for 2 minutes. The mixture
was then left at rést for 1 minute to précipitate the
magnetic cbre particles, and a supernatant was removed.
This process was conducied repeatedly further twice,
thereby conducring a washing treatment for the core
particles.

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 propértion of 20 g/L. The
temperature of the treating vessei was raised to 90°C, and
the contents were stirred, therebj preparing a slurry.
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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el ectrodes to be inspected has dinensions of 2,200 m
in the lateral direction and 1,400 min the vertica
direction. (3) Mdld: 25 A noldgdor nolding elastic
ani sotropically conductive filnms was produced under
the followng conditions in accordance with the
construction shown in Figs. 6 and 21. 88 A top force

61 and a bottomforce 65 in this nold respectively

h&fe bade piharedvePrafdrédavade SRIILA6A S&nd andach supernatant -
having a thickness of 6 mMm On the base plate, 62, 66

f ¥#PPORRYREETIC TQUPSERAEE CRPENS 6T S( BRF G Forithy the
cond#ctive parts for connecti on ang,f'rnona netic

SGHEEARES aybfs 838 PEFA)CLEE f 8Piithg iConimeisg of nickel,

parts for .non- i%nnection, whi ch are nmade of nickel,
aF83&FFaldéd @R %ccordance with a pattern

Corre5p9ndkﬂgvé$8§u§§%%ernag%igggngﬁcgr8g%g'ggdbewere added

. 8 e r
i nspected in or tes specrfically,

t di e) f he. ferr ' '
bey, b%egﬁkg§§e OF%?%Q 9288 %hgekEQQBQEeME% P;g%%%%n%%

| ayers 6 i ng conductive parts

Cegagﬁgkgnt@h§e§gtﬂk%l@B@rélmghﬁﬁggtonihérégﬁtgk the

(vertical direction) x 100 pm (thickness), and 26

f RELIRANGRLC 1 cFYbakanegt! 2%ers R3n(64) +ar r@E&?a&%@e the
at a pitch of 100 m15 in 2 lines (the nunber o

f ebhatBENeL pasuhstiaRGeashayar supdrnk€ihti Had lkieh@veldl; - This
cl earance between ferromagnetic substance | ayers 63

(pFpcadsanant cbndisheeverbpeakeddyr €aritnbr 4%0ch), BAd 2 1. of
the lateral direction. The ferromagnetic substance
| ayet §i68awbkbéa) hbateflotnl Ag°20wasndddeveopahes pharticles,
non-connection are arranged outside the ferronmagnetic
sabdt aheemligyers 83s(68%)irkedat €therostsubuwstdelinry was
direction that the ferromagneti c substance
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 alr classifier “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 specific
gravity of 8.9, an air flow of 2.5 m’/min, a rotor spéed of
1,600 rpm, a classification point of 25 Wm and a feed rate
of the conductive particles of 16 g/min, thereby ccllecting
180 g of conductive particles. Further, 180 g of the
conductive particles were subjected to another
classification treatment under conditions of a specific

gravity of 8.9, an air flow of 25 m*/min, a rotor speed of

3,000 rpm, a classification point of 10 Um and a feed rate
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| ayers 63 (67) are arranged. The di nensions of each of
the ferromagneti c substance | ayers 63a (67a) are 80 m
(lateral 25 direction) x 300 gn(vertical direction) x
100 pm (thickness) Corresponding to the regions of
the electrodes to be 89 .inspected in Wafer Wfor test,
are fornmed 596 regions in total, in each of which 26
ferromagneti c substance | ayers 63 (67) for formn

cORAEEE FONPACS VRoPACH e EE G dfld I Mifer LHREGR ¥ Follecting

- substance | ayers 63a &67a) for formng 5 conductive

parPs 9 8F RFERIUGHAEE: PEX H&HESbeen formed. In the
whol e b t f d . 15,496 f ti
subst andBel ByBrsoadegass rEgpdﬁsﬁﬁwﬁgp%%%%gﬁggigeﬁsr?gch that
t d 1 2 f t
AR R ST -

on connect i nagnetlc bst ance Iayers 64

(ég?rsss P&F%é&l@ydlgwsfset%ﬁg %Py B | /@ Yedre St 8 5atl°
CH& GEEe?6g§nkheTg% n %%U%FQ?%tQBne%%h %&t %ﬁ%sﬁggmete;

par I C the ferronmagnetic substance

|§¥eé 83 (82 cbekfiesmhRg otheargaRduat b¥e phakt cfier diameter
connection is located, are 60 m 15 (Iateral di recti on)

x13183m (4aHt kel Qnggtul@ﬂ) o¥ §51aMco( dept bpret Barticles is
di nensi ons of eacﬁ recessed parts 64b (68b), at
wWBDghpirhgaker r onegneshdusubst apeerl ayes v3a1 (Bdayeferred to
form ng the conductive part for non-connection is

| asatedndacei®e gerthatesal(igir.ection) x 260 gin

(vertical direction) 20 x 25 gm (depth), and the

t hi cknessinfeehhkinger bifonsnthanivhepretésied partsailso

125 gm (the thickness of the recessed parts: 100 gn).
(B¥rebhasti ¢nathsotropi wahhgrcesdiot ithe bireparziéon of

~above-described frame plate, spacers and nold

Conductive Particles (1) except that the number average
particle diameter of the magnetic core particles used,
conditions for the plating and classificatioﬁ conditions of
the air classifier were sultably changed. These conduétive
particles will be referred to as “Conductive Particles (2} "7

to “Conductive Particles (14)”. The number average

. particle diameters, weight average particle'diameters,

values of the ratio Dw/Dn, standard deviations of.particle
diameter; coefficlents of wvariation of particle diameter
and proportions of gold to the magnetic core particles of
these conductivé particles are shown in the following Table

1.



25 were used to formelastic anisotropically
conductive filnms in the frane plate in the follow ng
manner. To 100 parts by wei ght 86f addition type liquid
90 silicone rubber were added and m xed 30 parts by
wei ght of Conductive Particles (1). Thereafter, the
resultant m xture was subjected to a defoam ng :
tgﬁ@&ﬁgﬁt by pressure reduction, thereby preparing a
paste conposition. 5 In the above process,
that of a two-pack type that the viscosity of Liquid A
is 250 BRa S- t_hn_u_lcr\n_clf\l of LLr:illllr*l B.is 7'—_\0 F_)am
t he congressi on{ s&%0 Sgsguf e Pl eekuet TT&W%Oﬁj%L“
150C i s [5% t he| &ikonpEereA HH(%;%"‘§“8T TRE™ ¢ W,
product [.s—32 nd™ K ristrength of 'f clir B

product |i s; 23 )kN'ém fias wsed| as the addifiare type o
liquid [sil[Tcomeru . e T pertiesiof t1e

addition t é? &hlg S|Wiéo ? bifer mpré’%eieﬁ%ﬁned
in the fiol Q\an)ng mmanners., (i 1\[ gcosg:_ty 3f ga,dd t igon

type |i qui g—sttircone-rubber—15-A—viscogtty—at—23—29C

was neagyred?by] & -8 ookfidild !-vEscometer. 2Gi) 29
|

Conpres_s,i,Ebn(gget of. cgurgegl & | ijcone| rgubper : 4 »Sof ution
and SOl ,It"ll UI[ I_) I II au I LI Ull A2 | uTo une .

A
rubber off t KB tiwb? pack? Eyde verd sthi-réed add hiAdd Do
in propprtli ens [tRaty tihepr sdmgung s| Becp quya I Aftpr
Xt ' and.

th|s m ro_wnac + hdadn nonrad ir\f

UurT C TICATT crrJgre

subj ect e@ |t 68 a def%anﬁhgﬁtréathent by pﬂét&ureif
reducti pr, gri reatent was, condudct ung r
conditi b8 g?? A?‘ngf : % 1 mlgnllli gs I S:T' ﬁ{m cplilfiz\esg:'I % i ng

a col unnar| bédy Hauirgla 29 thilckndsss of 82. 7| i and a
di amet ef qf 29 A agq 4 CP”BCSEQS%CTEC%reG skrticong

rubber .| The_col:unnar [body "vas. t - ¢t ed

(12) 5.7 15. 87 2. 8 7. 8 137 12

{13 5. 14. 5 2. 6 7. 3 130 13
9

6
(14) 3 123, 2 2.8 [11.1} 118 6

C
no | P TR T | c-l | )
P

[Production of wafer for test]

AS illustratéd in Fig. 16, 596 sguare integrated
circuits L in total, which each had dimensions of 6.5 mm x
6.5 mm, were formed on a wafer 6 made of siliéon
(coefficient of linear thermal expansion: 3.3 x 107%/K) and
having a diameter 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. In the region A of the electrodes to be inspected,

as illustrated in Fig. 18, 26 rectangulér electrodes 7 to
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under conditions of 200" C for 4 hours. The col umar
body 91 thus obtai ned was used as a specinmen to
nmeasure its conpression set ags150 2C in accordance
with JIS K 6249. (iii) Tear strength of cured

Silicone rubber: A curing treatnent and post-curing of

addition type 5 liquid silicone rubber were conducted

under the sane conditions as in the item(ii), . .

t frer dypscdddc iaggha helvéag  diansingg oast I9ifc Rds dimpflmp a5 vertical
mm_ A crescent type specinmen was prepared by punchin

R oS HEEP D 4RERdQME T 4 Tesar ors Aol d)2nd 60 Mm

2C | d ith Jl K 6249.. 1Q (i .Du ter, A_.
P e RTINS pted bt Ja6a5 e g e D 0l Fig

)T 8 PHTE e Po R T 00 L0 A i Ao (Ebe

it t t = 2C i . .
THARS o TR 2, R 3 Mg, 190
C%%Epiﬁ%%%%lp%gQ%&QQO S ap ggggkgﬂc'f%EEh@Enf@ﬂectroges 7 to

elastic anisotropically conductive ne was applie

1o Hspudages hbhe Lop &t Qr%rg{:}%alb ALADACE Olg50 .

by screen printing, ther form ng nol di ng

Mt ahal Wod¥e ks thiddeeC ardancene bis 2120 thaldeer 7 afo the
el astic .anisotropically conductive filns to be

f enEpdctead sirke ol kare ipbhally wasinsdped mROsedh Bther. The
al i gnment on the nolding surface of the bottomforce

t kbaagh n:heespacerhen ellke tsbdesof7 ttle beotihamefodree.in the
Further, the top force was superinposed in alignnent
owhthe 2aflerarde pbattot.hrDugh vhBespucéel bareheaside be
of the top force. The nolding material |ayers forned
beefeemethéot ep “Herfee dAad tfleer Beisttdm force were

subjected to a curin% 92 '
On the other hand, 596 integrated circuits L in total,

which had the same construction as in the above-described
Wafer (1) for test except that all electrodes to be
inspected wére electrically insulated from one another,
Wére formed on a.wafer. This wafer will hereinafter be
referred to as “Wafer (2) for test”.

<Example 1>

(1) Frame plate:

A frame plate having a diameter of 8 incheé_and 596
anisotropically conductive film-arranging holes formed
correspondingly to the respective regions of the electrodes
to be ins?ected in Wafer W for test described above was
produced under the following conditions in accordance with
the construction shown in Figs. 192 and 20.

A material of this frame plate is covar (saturation
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treat ment under conditions of 100C for 1 hour while
applying a magnetic field of 2 T to portions |ocated

bet ween the correspondi ng ferr@magneti c substance

| ayers in the thickness-w se direction by

el ectromagnets, thereby 5 formng an el astic

ani sotropically conductive filmin each of the

ani sotropi cally conductijwe fil marrangi ng hol es of
tﬁf@%eaﬁfezapﬁla%%i Im‘ﬁéq %dueior?&f&ﬁl&ﬁﬁgfsa%r JprEar yhermal
conductive connectqg. This anisotrogicallg conducti ve

RGO 1 *her‘ei At t R BetRef ERFEHENESS gEhgpect 1s 60 pm.
oot A SBlAG SRUIC NP MRSl g IS SR Goves

259558 ORI ER o EO A G S Aoy aseecion
Z(%%‘%H*}ai?g trglﬁﬂtatcﬁrraéc 48t ;J%gtgfsg.ga]]]f) géga%t gélﬁrgi %r}cﬂesoqo im in

15 vert ! .eCtl on. . n a ( . eac
t he verltasldic ANRALIRP GRlder ERAUdie diidd®i b in rigs. 19

conductive parts for connection are arranged at a
piateh 20f) . 100 min 2 |ines (the nunber of conductive
parts for connection in a line: 13; clearance between

conduct Aveipaflla rf anrcenredtliaen nd0 nadjeaaentisi Fotthed at a
vertical direction: 450 m) in the lateral direction.
Thendiradnpiceris ioh eadtweet tahd soandydctdavea ypaohsiudtdive film-—
connection are 50 min the lateral direction, 200 gm

i arrhegvent hodksdilleetbiereartd 155 hgmvier ttikiadk desectile, and
value of a ratio WDn of the shortest width W(50 gm
oth@5di hmetemdubeiree fpast 1f,000cmnecti on t.o t he nunber
average particle diameter Dn of Conductive Particles

(1%)i sBRager:and the thickness of the insulating part

in the functional 93 part is 100 _m Conductive parts

for nonT¥BNnABEEFEA 4PE MalPaRgedlBéticenrnifetropically

condyctive parts for_ connection
conguct¥vep%1 ms, whgcﬂ respectively have a plurality of

through-hcles 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 um.
' The through-hole corresponding to each region of the
electredes to be inspected has dimensions of 2,200 Pm in
the lateral direction and 1,400 Mm in the vertical
direction. |
(3) Mold:

A mold for molding elastic anisotropically conductive
films was produced under the following conditions in

accordance with the construction shown in Figs. 6 and 21.



10

15

20

25

| ocated nost outside in the lateral direction and the
frame plate. The di nensions of each of the conductive
parts for 5 non-connection areg80 min the |latera
direction, 300 m in the vertical direction and 150 m
i n-thickness. The thickness (thickness of one of the

forked portions) of the part to be supported in each

of the elastic anisotropically conductive films is 20

m 10 Thetopntfemceoftlt hadcendedttiove fparei chesinnthhe mold
conductive parts for connection in each of the elastic
amiespecepivedlyl yrayendact wa aftidsn® 2ofnahit$omagtsi @l |iyron and
Conductive Connector C thus obtained was ~
| pesdt hgaieg. apdhigkpess ©f h&conPBnthfal28B0BL 2869 62, 66
in terms of a volune 15 fraction in all the conductlve
p5@F§°ﬂ§9n@6ﬁﬁééﬁpéﬁanFﬁelﬁd@F§ e d§7§u666kt§E”&ﬁ@

t he |nsulat|n parts in the function arts of .th
e FRBERE L sé’t%‘F | dan onesibctt \?éldfafl eRECpgEgetic substance

observed. As g firmed tha&l ge -
cORYGEDT V8 ap Pl esa rﬁ‘ﬁé@e r?t"“] e ©26Fart s Yo B8
SHBB% F%%o%ndwkg%$ %Q% %%%%u%%lﬁic&%rtl%&%Sa%&%nged in

carce prése n the 1nsulating aft

Ag@%&%ﬁﬁ%he %ﬁ%hsco% %tg%ﬁc%b F%%?%%dﬁg E%S%F% ﬁ%%rn of the

um na ceramc ficrent o near her ma

expapsk8Res4+8 %elqngbéktﬂ@s iU Gl ras & Q%%et%%&?r|ﬂbre
to produce a circuit board for inspection, in which

i gppestien11¢l eghrodenchad cheen £f @uBd oirN tAeC FedadeR gnetic
wth a pattern 94 corresponding to the pattern of the

ekaskrades taybes ikBSNET) edoirn fVatehgWWehbatulestve Phirgs for
circuit board for inspection is rectangular wth

dicBBASEEASNO0R r3050Mmwe 30zeralagizewtobae) khe00 pm (vertical
i nspection el ectrodes thereof each have -
directicon) x 100 Pm (thickness), and 26 ferromagnetlc
substance layers 63 (67) are arranged.at a pitch of 100 Mm
in 2 lines (the number of ferromagnetic substance layers 63
(67) in a line: 13; clearance between ferromagnetic
substance layers 63 (67) adjacent in the vertical
direction: 450 Mm) in the lateral direction. The
ferromagnetic substance layers 63a (67a) for forming
conductive parts for non-connection are arranged ocutside
the ferromagnetic substance layers 63 {(67) located most

outside in a direction that the ferromagnetic substancé
layers 63 (67) are arranged. The dimensions of each of the
ferromagnetic substance layers 63a (67a) are 80 Um {(lateral
direction) x 300 HMm (vertical direction) x 100 Hm
{(thickness}.

Corresponding to the regions of the electrodes to be -
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5 dinmensions of 60 gmin the lateral -direction and 200
pmin the vertical direction. This circuit board for
inspection wll hereinafter begreferred to as

"I nspection Grcuit Board T'. (6) Sheet-I|ike

connector: 10 A lam nate nmaterial obtained by

| am nating a copper I|ayer having a thickness of 15 gm
on_one surface of_an__insulating sheet for of . .
TR b HERATHG " T s 231 85 ag regions in
pr.ovi_ded,. and 15, t.hro -hal es ‘each . extendin
tﬁ%&ﬁ%ﬁiﬁ?tﬁﬁf ﬁﬁ%Sﬁgégk%#gggiﬁ%&:qﬁﬁ1%) %ﬁégf@%e tayers

LT ougtt. : . ! f |
| ST R T ARG A AR e MBS ana 2
”@%@rﬁlcﬁag‘n‘éti@c %Qf]:%aclqﬁ% MR 3 Patser g Agr ff%grp ;}n%%glgr

to the pattern of electrodés to be inspecte
Web@ulcRS by D Yoa 1P @G iogh 1@ eRSUlAY IRG SBeeh W rmed. 1In
| aser machining. This 20 |lam nate material was then
sihiceqhed of ®apROtAlithoagRaPEY rriad 15 atden & i@ dalRRt 1 ¢
with nickel, whereby short circuit parts integrally
cenbeehedet 0 atfra sCEEPar 7 ayer Weietihey edductitRe parts for
t hrough-holes in the insulating sheet, and at the
sanenkeicne pnpaadedt, éd 2f fentroguphatae celsebsrageepatiyeras 63a
integrally connected to the respective short circuit

pdft¥s) Wwere foomieg centhetfivenpagiusf doe abnthennection.

i nsul ating sheet. The dianeter of each of the

front - siphawegeksdtr sdbspants 95vaas 48 dhP) andet fiermed by
hei ght fromthe surface of the insulating sheet was
Zéugﬁﬁcthégeéﬁﬁeﬁ}lﬁhéeééﬁﬁértpa?eﬁuréﬂgtﬁéeﬁ§Wﬁﬁ§te The
materi al was subjected to a photo-etching treatment -

t 31PeRBVENE Par €afRePéof eCEREPEDPAFEENPAG B68a) , at which
rectaggular back-surface el ectrode parts_each havin

g
dFRenSFORSEANeEiGnPRPSEa0RE FaVERePS (R3) for forming the

fron&-sutface‘ . :
conductive part for connection is located, are 60 Um

{lateral direction) x 210 Um (vertical direction) x 25 HUm

(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 Hms(lateral directioﬁ) X 260 Mm (vertical direction)
x 25 pm {(depth), and the thickness of other portions than
‘the recessed parts is 125 pm (the thickness of the récessed_
parfs: 100 pum) . |
(4) Elaétic anisotropically conduptive 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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el ectrode parts and back-surface el ectrode parts were
subjected to a plating treatnent with gold, thereby
formng electrode structures, ghhus produci ng a
sheet-1i ke connector. 10 This sheet-I|ike connector
wi Il hereinafter be referred to as "Sheet-Iike
Connector M. (7) Test 1. Wafer (2) for test mas
arranged on a test table, and Anisotropica
o KR ST SCRdRRd AR EED 015>at3ﬁ-"r% R fegioht of
for test in alignment in _such a manner that ach
W%ﬁ&@ﬁ%% sifor LofnsetiGn - tﬁaﬁeaﬁsaﬁzant
Iocated on the res ect ve electrodes tao
off ey ") S d B Sp I G i G bF \pReseure

fd.xed to thls Anj_sot ropi cal Conductive
Eiél Gt'6° %1%1}%9% YalB giient™q naoscuoc c!h%/tctrflrstvnen 2§ pcomposition.

coch of e st ko BlCt 19SS dhef q9fo A8 ACAlednas

on the respectlve co ctive Tpar or con

Ak ot r;aRi %éﬁ’\éu.tri% t'é:@ l@%w £1.¢ rJl*g%mty of

| nspection was pressurlze downwar d

uRdef, i @DQ% @%01%% kg 22 VRtAge Was thah of a cured

successively applied to the réspective inspection
ebechiedes et dgrspectis@rcCi kbt Beapd rdndtek0@Mardness of

ténmperature (25C), and an electrfic 96 resistance

beheweenrad prepeetd A’ g2ectamedehd cani cirridigytivalft age cured
had been applied, and any other inspection electrode
wasohRasuried 28s kanmewest tsed es sttenceldi(tienreithafd ariquid
referred to as "insulation resistance") 5 between

cendicbinee rpdbies .f or connection in Anisotropically
Conduct.ive Connector O to count the nunber of

conductTve ppapesties ebnbeetaddithar theei hsohadi shlicone
resi stance was 10 MQ or |ower. Those that the

i mykbati vereesicdeandacgetiedie following manner.

(i} Viscosity of addition fype liguid siliconé rubber:

A viscosity at 23 £ 2°C was measured by a_Brookfield
viscometer. |
(ii) Compression set of cured silicone rubber:

Solution A and Solution B in addition type liquid
silicone rubber of the two-pack type were stirred and mixed
in proportions that their amounts become egual. After this
mixture was then poured into a mold and subjected to a
defbaming treatment by pressure reduétion, a curing
treatment was conducted under condifions of 120°C for 30
minutes, thereby producing a celumnar body having a
thickness of 12.7 mm and a diameter of 29 mm and composed
of cured silicone rubber. The columnar body was post-cured

under conditions of 200°C for 4 hours. The columnar body
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~about g on the average) .. An electric 97 resis

conductive parts for connection is 10 MKI or |ower are
10 difficult to be actually used in electrica

i nspection as to integrated cprcuits fornmed on a
wafer. The results are shown in the foll ow ng Table 2.
(8) Test 2: Wafer (1) for test w as arranged on a test
tabl e 15 equi pped with an electric heater, and

Ani sotropi cal | Conductive Connector C was arranq?d
orF 4 §h\‘@fl@red>(/f)asf'é‘rselde§ts in SESHHFEN T i S 1S
manner that the conductive parts for connection

t KORBETESEiON 64t éd 7%t e %5sbﬁc%?9%rdévéetWéHBsJFé K 6249.

be, .i, ted of Waf f test.. 20 | ti
G Tatdr & PP A AP 000 65 ThiraEEe T
Ani sot rgpical Ly Conduetive, Qonnector, CL.Un 2l LOnmeoL, ¢ype

in such a nannher e |1 nspection €

:) gﬁ'trqgﬁ]fdo a6 5 clo%%a t.r%%b% ok WIRE‘I% rc%%%gl%teﬁ )}1 %ﬂ.ﬂ q_ICl{eV & ame

rr-connection of sotropl ca ucti ve

Conneat.ar, gl -asFliglt hele, % 31' gaaqc,t it%rgbrgfc WloBRart T sheet

was pressurized downwar nder a | oa 31 kg (l'oad

apRkii & %ot%&%mhe%%n@%CQL%enﬁﬁrtAfe£ese@ﬂeeﬁyben5?ecimen was
ance

betrepared bRspesichoncelrech edes eheets iteAlldhsure its tear
connected to each other through the anisotropically

canetdabirye agonneet orcand Meteraddee fRithestsaropgathe
15, 496 inspection electrodes in Inspection CGrcuit

Bdqakg Dubowasezuacassively :measured at room

tenperature (25C) to record a half of the electric :
resi st afices vedi et srgasetheckedsin arhel sohe i tanest séante the
(hereinafter referred to as "conduction resistance")

of. teme (édAduveiree spackeflopn eprnespitderi,nand the resultant
Ani sotropi cally Conductive Connector C, 10 thereby
céaminaget Hasnusber asf ac 6REGETERe tRafEssSiige 1ts durometer A

"hardness at 23 = 2¥ in accordance with JIS K 6249.

The conductive paste composition prepared as a
molding material for elastic anisotropically conductive
films was applied to the surfaces of the top force and
bottom force of the mold by screen printing, thereby
forming melding material layers in accordance with a
pattern of the elaétic anisotropically conductive films to
be forméd, and the frame plate was superimposed in
alignment on the_molding surface of the bottom force
through the spacer on the sidé.of the bottom force.
Further, the top force was superimposed in alignment on the
frame plate through thé spacer on the side of the top force.

The melding material lavers formed between the top

force and the bottom force were subjected to a curing
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connection that the conduction resistance was 1 SL or
hi gher. The above-descri bed process is referred to as
"Process 1". After a load for ppessurizing the circuit
board for 15 inspection was then changed to 126 kg
(load applied to every conductive part for

connection: about 8 g on the average), the test table

was heated to 125C. After the te erature of the test
t 48156 HECdE b WPt e Fondfc ti Bhe Fo5si Sikaite Giiite

cond ctlve arts for C ection in 20 Anisotropica IIy
Nk QIR O %',‘v& O I 45 g DA £
er as in Process 1 nt the n nber
E%ﬁ TG R @ct iaguiraldie &%&t@ﬂcen layers in
.S _ her Thereafter te
%?)1] ett\?\tgg:% \%tss %u%%t elec rﬁ)lntéa %[ ereby

f P
a %%#téf 5 a§%¥£ #%gﬁ%%oﬁi (igy égﬁdﬁ%€¥% f&ﬂ%?%%.each

2", e test t abl e was coo
t eAPQLAl Wt s ot iRI-8SSUI R 28RN e 118 L] rr%‘é'é; rh% es of

for inspection was 98 rel eased. The above-

Proeessane Hahek ednhe @%odu%ﬁe@e%i %nlsmeoplcau
above-descri bed Processes 1, 2 and 3 were regard eg as

aceyiaherisrd doh@eeyee Wani§0ahi BUEHSHYcal BPeasReusOdve
times in total. In the above-descri bed test, those

t hahntheorcenduchicer inesistanee reffctrhedcendust i ve

parts for connection is 1 91 or higher are difficult

t 92bésattroalibplligedondueltédtr Coakeictspecti’on of

integrated circuits formed 10 on a wafer. The results

are shoWhei aleh&ifokhowpngoPabkély. conductive films. thus
obtained will be described specifically. Each of the
elastic anisotropically conductive films has dimensions of
2,200 Pm in the lateral direction and 1,400 Wm in the
vertical direction. In a functional part in each of the
elastic anisotropically conductive films, 26 conductive

-parts for connection are arranged at e pitch of 100 Mm in 2
lines (the number of conductive parts for connection in a
line: 13; clearance between conductive parts for connection

_adjacent in the wvertical direction: 450 HUm) in the lateral
direction. The dimensions of each of the conductive parts
for connection are 50 Pm in the lateral direction, 200 Um
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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(9) Test 3: A conduction resistance of the conductive
parts for connection was neasured in the same manner
as in Test 2 15 except that Sheget-1ike Connector M
was arranged on Wafer (1) for test arranged on the
test table in alignment in such a manner that the
front-surface electrode parts thereof are | ocated on
the electrodes to be inspected of Wafer (1) for test,
AREstt Aepil@8l Mip . Cobdudns veveoparts oforinog-gasnection are
arranged on Sheet-like Connector Min alignnent in,
sGEﬁangeQaHﬁéweﬁﬁth@héoégﬁgﬁéﬁﬁv@aﬁ§§t§°f pfconnection
&nnectlon t hereof . are ated _ on éhe back-surface he f
e SEPFSGemBEFtQUtﬁléﬁeéP Fk aéﬁﬁﬁ cF&FeﬁFlQHdand the frame
Eggctlo a rgglt Boar d g Y rléedd ﬁmve arts for
o St %%Sk%ni|% d %ﬁ% % o98“dvery” P
conductlve art nnecti on;
PabbogSEndOnlfiver ghec EﬁﬁﬁéeﬁvglﬁgﬁFgoporBOO pio

connecti on that,the conduction tesi shange yas,hQ.or

hlgh r<og=i ere e shown in

folkowhpgsTabhe fnessExamhe 2% %ﬁea@b§ﬁkﬁoﬁb9%lbﬁs) of the

conductive connector was produced 5 in the sane

MBARer :8SpeNsEXABRL_A118Xe8Rh B@aEhQOEQH%%h%eanlsotroplcally
Particles (2) were used in place of Conductive

Particbesve( El1mEhis api gRtropical 'y conductive
connector wl | hereinafter be referred to as

" Ani sotTepi eahtynCoaducheéveonf€aonectopat?icikn thi she
Ani sotropi cally Conductive 10 Connector C2, the val ue
ofonduativeWbntef fohecshoetesbn wndehcW off the elastic
conductive part for connection to the nunber average
panisoteodiaatier cOndottCondcingecParniicbésop2yaidy
6¢gﬁductive Connector Cl thus obtained was investigated. As
a result, the content was about 30% in terms of a volume
fraction in ali the.conductive parts for connéction.

The parts to be supported and the insulating parts in
.the functiconal parts of thé elastic anisctropically
conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
‘parts to be supporited and that the conductive particles are
scarcely present in tﬁe-insulating parts in the functional
parts.
(5) Circuit board for inspection:

Alumina céramicr(coefficient of linear thermal
exXpansion: 4.8 x 104/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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The content of the conductive particles in the .15
conductive parts for connection in each of the elastic
ani sotropically conductive filg®s of Anisotropically
Conduct.i ve Connector C2 thus obtained was
Investigated. As a result, the content was about 30%
in ternms of a volune fraction in all the conductive
parts for connection. 20 The parts to be supported and
t ROTTRSPCRGIAG Far ttde patigens eﬁcﬁ:#]@nglleﬁéurpgeéf tehée
elastlc anji sotropically conductive filpms we
oBSePFEFeInd na Wads 1 Tior st - c R F nECEPRLE ?ﬂ%rd for

CORIUELLNE,PYLL LELeS B3 B Coo LS RRILS U8 0% 50 o
oA St ISR L0 U5 1 LIBBATLS DL cocn nave

C 3%%%&%&%@@ S
|88 850 0584001l Spehd v Copuesi 1 Eecion

apd14- nersEXamls 32 é@f@%@et rtepb%al“lmsg@eq%w ¥€rcuit
connector was produced in the same nmanner as in

Exaapherd except that Conductive Particles (3) were

used in place of Conductive Particles (1). This
anesotspd€al i ¥e cObGMEELYE: connector will 10

hereinafter be referred to as "Anisotropically

Conduct Aveéamfannecharte€lal bbthhhsdAbnysokmapacahbya copper
Conductive Connector C3, the value of a ratio WDn of

t heyshonheshg w dhhcWhekst b€ congucbhvenpasurface of an
connection to the nunber average particle diameter Dn
ofinEohdudnpvehPart folrmsd( 8 belviBidesan®hsaybnugent tofickness
the conductive particles in the

of 20 Um was provided, and 15,496 through-holes each

extending through in the thickness-wise direction of the
insulating sheet and having & diameter of 30 Um were formed
in the insulating sheet of the laminate material in
accordance with a pattern éorresponding 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 photolithbgraphy

and plating treatment with nickel;,whereby short circuit

" parts integrally connected to the copper layer were formed

in the through-holes in the insulating sheet, and at the
same time, projected front—surface electrode parts
integrally connected to the respective short circuit parts
were formed on the front surface of the insulating sheet.

The diameter of each of the front-surface electrode parts
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conductive parts for connection in each of the elastic
ani sotropically conductive filnms of Anisotropically
Conductive Connector C3 thus obtai ned was

investigated. 20 a result,. the content was about 30%

interns 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
elWast 40 &m.semdopincalNei ghdorfdise it fsyrf@cgercd the
observed. As a result, it was 25 confirmed that the

céﬁ@@éﬁt\}élgpa‘smeéq #2520 MeseRherRafhe™  phPesCPBPRE layer
SRS Pt b T L S B 5 Sioro-erentng
nct onal 01 arts T t 1, .Test d T
LORERPER Y T R T B ek £ A e%%} | e

tQ% tA% %ﬂt&o%(gylQﬁrf&%&*ﬁ%&}ﬁ?éﬁ%ﬁH%?ég é%%ﬁ“%%vﬁ%%ﬁ

|sotrop|ca I've Connect or

I sh f
g&m%%%ggé% %&67 u%h bq %L p%hglygg T Rge§rgnt—surface

anlso ropi ca conduct i

C%m%%%tr%e\ﬂ@%r&rsog%ae%admstmgc@%lmd@wﬁs were
Exanpl e 1 except that Conductive 10 Particles (4)

WB8ueedd R oPlaagl a@f ngoRaGltned (PartticlRS d ( BherBbys forming
ani sotropically conductive connector w || herei naft er

be1eef-ebred st uasurdai,s ahiepiptaldyciGonduciHass~1ike connector.
Connector C4". In this Ani sotropically Conductive

Coanecshkeet4)] ikke coahwe tofr aindt ihe\Wiba fdfert e referred to
shortest 15 width Wof the conductive part for
cennéchieen—tlakich€ommelodior der age particle dlaneter Dn
of Conductive Particles (4) is 5.8.

(7) Test 1:

Wafer (2) for test was arranged on a test table, and
Anisotropically Coﬂductive Connector Cl was arranged on
this Wafer (2) for test in alignment in such a manner that
each of the conductive parts for connection thereof are
located on_the respective electrodes to be inspécted of
Wafer (2) for test. Inspection.Circuit Board T was then
fixéd on to this Anisotropically Conductive Connector Cl in
alignment in such a mannér that each of the inspection_
electfodes thereof are located on the respective conductive
parts for connection of Anisofropically Conductive
Connector Cl. Further, Inspéction Circuit Board T was
pressurized.downward under a load of 124 kg.

Voltage was then successively applied to the

respective inspection electrodes in Inspection Circuit

Board T at room temperature (25°C), and an electric
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The content of the conductive particles in the
conductive parts for connection in each of the elastic
20 ani sotropically conductive 6§l ns of Anisotropically
Conductive Connector C4 thus obtai ned was
investigated. As a result, the content was about 30%
internms of a vol une fractlon in all the conductive
parts for connection. The parts to he su ported and

t FES AT kg P40 dh 2EPIHe Furkehd deyarts W ch the

t he el asti.c ani sot ropi.cal conduct | s mere
BB B Bors el i R R TR

coq_ %; p%rtlclesIaEﬁépresent t.he %&; anceto
b& SUpported “and FHat” Thé e Mdieti Ve PartiTies Hr'e

l.
F USEahat S He gl o S B ?%est%él@eca poe”
C%rc]—:‘dc% %d do%dtﬁ'%gtz] mf:a S S Ve@%{) &1@&9% dlcally

t hat Anlsotrop nnect or ma

| Rl RCR i1 PR %tl:r Qpicgaldyy cg%%ctugﬁev%&@gle(afprc&;ductlve

The results are shown in the follow ng Tables 2,

apRtrds ForamRne et 150 Ananisget rl%uqaﬂﬂbrpqmcaﬂa\&ﬁ:e was 10

connector was produced in the same nanner as in

Exgml e 1lbwxcepirnbiat tHardusll Y8 suRaktics] 8% s(iB)cAMRI between
used in place of Conductive Particles (1). This

arbsdicepieabhy +e0FduC Hovne «eenpectier 1w MQ her el bt esre

be referred to as "Anisotropically Conductive 15
Confédicon tCS. ben athius 1Ay seedopine &lller t@drdiictinsgpection as
Connector C5, the value of a ratio WDn of the

slior tagegraitéth cireh itthhe foamgdc tive partierf.or :
connection to the nunber average particle dianeter Dn

of Condllimuwudatm@lr%sslqwnusn Bhe, following Table 2.

(B) Test 2:

Wafer (1) for test was arranged on a test table
equipped_with an eleciric heater, and Anisotropically
Conductive Connector Cl was arranged Qn'this Wafer (1) for
test in alignment in such a manner that the conductive
parts for connection thereof are located on the respéctive
electrodes to be inspected of Wafer (1) for test.
Inspection Circuit Board T wés then arranged on this
Anisctropically Conductive Connector Cl iﬁ alignment in
such a manner that the inspection electrodes thereof are
located on the respective conductive parts for connéctioﬁ
of Anisotropically Conductive Connector Cl. Further,
_Inspection Circuit Board T was pressurized downward under a -
load of Sl.kg (load applied to every conductive part for

connection: about 2 g on the average). An electric



20 The content of the conductive particles in the
conductive parts for connection in each of the elastic
ani sotropically conductive filgs of Anisotropically
Conductive Connector C5 thus obtai ned was _
investigated. As a result, the content was about 30%
in ternms of a volune 25 fraction in all the conductive
parts for connection. The parts to _be supported and
t

RESITTATES g PSS 4 i SHRE HaRe (L6 Op&st S 16 eally
oBCE G ohdtn PRSI 4R RS SORoHE e SPECRRE LY
duct | ticl tint ts to be
ST LU B 28 PRI (1 e B 2519 P
Sﬁ%rﬁg%y' %%%%&H&ﬂqéﬂﬁiﬁf&%%%?&é?%f%ﬁ%%%%b% Eg%ﬁggg‘Board T

f Uncéti onal parts. est
I, 5 n [y I e
S Rar A SoeRaNt R Foa R Fook sEERR R 2R, o

-1 ReRbge 40 4 1ANIFOLHHEPI %EE%igoQ@%QFEgﬁcgo%@gﬁ%o%eg%gred as

The results are 10 shown in the follow ng Tables 2,

apd 841ectTPeNnpRLAkitye cExamRhe iha rAR raRksat-repi ¢al Ly
conductive connector was produced in the sane manner
ascbAdbxanphe rksexeaptethab rCoRdUebnMactPaEt beh-es £66)
were used in place of Conductive Particles 15 (1).
Thbananicsehr api aalikytecopduatilveceadnectioe ®ohhector C1,
hereinafter be referred to as "Anisotropically

10 Cobhduebyveoubbnngctbe G6ihber bfi thnsuAniset papitealfby
Conductive Connector C6, the value of a ratio WDn of
t henshottest thaidttheWeohduheéiocondaet sxenpar vakoll L or
connection to the nunber 20 average particle dianmeter
Dhighetondliee i seoPardestetb¢d)piecess gis referred to as

“Process 1”.
After a load.for pressurizing the circuit beoard for
15 inspection was then changed to 126 kg (load.applied to
‘every conductive part for connection: about 8 g on the
average) , the fest table was'heated tb 125°C. After thé
temperature of the test-table became stable, the conduction
resistance of the conductive parts for connection in

20 Anisotropically Conductive Connector Cl was measured in the

same manner as in Process 1 to count the number of

conductive parts for connection that the conduction
resistance.was 1 Q or higher. Thereafter, the.test-table
was left to stand for 1 hour in this state. The above-
25 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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The content of the conductive particles in the
conductive parts for connection in each of the elastic
ani sotropi cally conductive fil of Anisotropically 25
Conductive Connector C6 thus obtai ned was -
investigated. As a result, the content was about 30%
in ternms of a volune fraction in all the conductive
parts for connection. 104 The parts to be supported
anglekeednsuThei agopardestnibeferfonespohal rpaprsegf to as
the elastic anisotropically conductive filnms were
ob&ep¢ess AS-a result, it was confirmed that the
conductive particles are present in the 5 parts to be
suppor t 8CarBOVRateERE 1O6AIECPLFE SEar tlirclPegigy & Were
scarcely present in the insulating parts in the

f GREEFERA 25pdr C¥C1lfesnd CITAGCEF IO THE UONPY

manner _as i_n _Exanple, 1 except that Anisotropically
C5ﬁ8&8?@9e5%8nﬁé€Fﬁrl tﬁégi'lo used in place of

Ani sot [ [ 1'y. Conduct i ....Th I
are ot ERCt REOTST FoRCRG T Al e o Oaspar At vae
S : . | N i
e SRS o 2eRd SRR LT o, SRR LS, R, e
:)Egéggg@qggt 1 %€ }? q@a;ﬁzll%eers J:7e) &'ﬁﬁ&.ﬁe@ﬂ@ kf)%/aaccetually

uctivé Particle I's ani sotropi cal

cgadycthveeerrechor iWsblcthehebrafithelkhe vef @inedilt® formed

as "Anisotropically Conductive Connector C7". In this
Aphsat apkeal | y Conductive Connector C7, the val ue of
aratio WDn of the shortest 20 wdth Wof the
conduct e pastlter agensRekinoint @hthe€onuohehg Tednage.
particle dianmeter Dn of Conductive Particles (7) is"
9.(4) Thestohtent of the conductive particles in the
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 arranged on Wafer
(1) for test arranged on the test table in alignment in
such a manner that the front-surface electrode parts
therecf are located on the electrodes to be inspected of
Wafer (1) for test, Anisotropically 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 back-surface electrode parts in Sheet-
like Connector M, and Inspection Clrcuit Board T was
pressurized 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 £ or higher
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conductive parts for connection in each of the elastic
.25 ani sotropically conductive filnms of

Ani sotropi cal ly Conductive Conagctor C7 thus obtained

was investigated. As a result, the content was about

30%in terns of a volune 105 fraction in all the

conductive parts for connection. The parts to be
supported and the insulating parts in the functiona
p#Ps COMTISE- el astic ani sotropically conductive films

were observed. As a result, It wa nfirnmed that
the condtit FF8 &St PEPeSPRVE pied BﬁtfoﬁlPWénngPP & é&-

be su rtﬁg and that the conductive particles are’
sCERE 3 sent in the insulating parts in the
Zggghggg lan %%%%ogl%%lig ﬁgﬁ%@F%éggdcg§§GC%Pr T%S produced

eXCeRt el @%heAﬁa%%%rog'Cﬁkl% ﬂ%“ﬁtb&goﬁgn%ﬁgkpkoﬁéuctlve

was used ace of Anlso ro i cal

C@QQ%EEQ G(Z)T%%r%e%%%551§r la%QOW% b%nﬁ%%t Q%I@Qfﬁicles
Tables 2, 3 and 4. <Conparative Exanple 3>

aﬂ&§0tV@Hi§a££Ys§QBQﬁ£&éY§yCQ@H&G&@ivMﬁéo@ﬁQQHSEdw1lB

he sanme manner as i'n Exanple | except that Conductive
Pgé&b@h@&t@&) peekrerasedd Ropbaceaal seerdpetbvey Conductive
Particles (1). This anisotropically conductive
casnaetabrwckl  hergi tiaf & exnbeot£bel ¢£ULF OCc@Sductive

" Ani sotropically Conductive 20 Connector C8". In this

Agbsotrapircall, y tBendadtievef €omaedboW/08, ofheheakheraest
aratio WDn of the shortest wdth Wof the
condubt Wwefpahe ﬁondUGMmeetpamtt6otheonuﬂbEnonav@rage number

particle dianmeter Dn of Conductive Particles (8) is
13veragg particle diameter Dn of Conductive Particles (2) 1is

6.0.

The content of the conductife particles in the
conductive parté for connecﬁion in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C2 thus obtained was investigafed. As
a result, the content was about 30% in terms of a volume
fréction in all the conductive parts for connection.

The parts to be supported and the insulating parts in
the functionai parts of the elastic anisotropically
conductive films were observed. As a result, it was
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles are
scarcely present in the insulating parts in the functional
parts.

Test 1, Test 2 and Test 3 were conducted in the same
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The content of the conductive particles in the
conductive parts for connection in each of the elastic
ani sotropi cally conductive filyjgm of Anisotropically 10

-6 Conductive Connector C8 thus obtained was

i nvestigated. As a result, the content was about 30%
in ternms of a volune fraction in all the conductive
parts for caonnection. The parts to be supported and

t FETIYREUIRSt ity TPAES S i FHER i o 9P 167 e

el astjc ani sotropically conductive fil wer e

oGOREAGE VRS COMIRSHAT G4 Wats UShriT AU AT ¢ he
cqnductive .particles are .present in the par to be

o OB AR A T oMU S e i s Thpe esiits are
scarcel y _prese [ . [ | ating rts ., n the

¢ SReH ol R Hed e/, PR DR 400 "S were
copduet8d i1 the same nanner as in Exanple 1 except

t hat %ﬁ?soﬁropica!ry Conductive Connector C8 was used

1 n plaC%nognléoégb§9EEQQ&c%JﬁﬁquﬂQ%CEb%%egQ%Qe%%%r roduced
G . The results are shown in the follow ng Tables 5,
3iangdnd ssERMRRANAEY @ sEXAMMRnf AN AR APlaGaldductive
conductive connector was produced in the same nanner -
apairtt ieXa@pl(8) 1 wexeeplsddhaln GanRdLcCtbifv e chaiidtahes Pericles
were used in place of Conductive Particles 20 (1).

Thiu$ .anTs0% r api satbyptoaduet cvadaonnest obniebtor will
hereinafter be referred tows "Anisotropically _
ChadedhefeerChrneetfer r€d" tol mst Nids lApitsoricpildg ICpnductive
Conductive Connector C9, the value of a ratio WDn of

t GenshotpasC3™wi dih Widé Rhéscondpttaléyp@endfotrive
connection to the nunber 25 average particle dianeter
Dﬁogﬁeg§ﬁ§u§6hvéhpawﬁﬁ@pe§f(g)rﬁ;io W/Dn of the shortest

width W of the conductive part for connection to the number
average particle diametef Dn of Conductive Particles (3) is
6.5. -

The contént_of the conductive parficies in the
conductive parts for connection in each of the élastic
anisotropically conductiﬁe films of Anisotropically
Conductive Connec£or C3 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 bf the elastic anisotropically
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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15.6. The content of the conductive particles in the

107 conductive parts for connection in each of the '

el astic anisotropically condyghive filnms of

Ani sotropically Conductive Connector C9 thus obtained

was investigated. As a result, the content was about
30%in terns of a volune 5 fraction in all the

conductive parts for connection. The parts to be

stppdct-ed and the insulating parts in the functional

parts of the elastic anisotro |caII¥ conductive filps

were obsetvel: TSt 7 earftTest HadcieonPRinetet nat Fﬂ% same

conductive particle ar,e pr esent arts to be

SUABFTed arid EHAPDt e ogrdGet &ga&aﬁ-\wao AR
% e % regent it h?3|%%ulat| s En the
S D aRre e Eo £ More B A PRASE € Tver o

%g%%nfgggcaﬁq a?%ggfgqgg%e %%ec 8ExéﬂpleTﬁ89§8§Bﬁts are

rop| nducti ve nnéct or

chﬁgyhelﬁléﬁg ¢ 11AQ&E t BF%%' ﬁg dycyi ve_Connect or

results are. OMAng Tabl es 2,
3 <l le<@9rrparat|ve Exanple 5> An ani sotropical ly
conductive connector was produced 20 in the sane

manner A8 LAiEXarpheciieyceBhahbat veorduaki-¥8r was produced
Particles (10) were used in place of Conductive

Pant kgkesamelhanfiBirSagnisokkapbeal 1y ekergictthwe Conductive
connector will hereinafter be referred to as

"ParsotLepi ¢all ye€Candueti va plappectoCoGlidttilee tPhirticles

Ani sotropically Conductive 25 Connector C10, the val ue

off1a.r arhis Wibhsof réecshby t estduat tivtd Yoohether will
conductive part for connection to the nunber average
pherethefdranbeerebrrofdCondast MraiPartriopiesll0ronductive
Connector C4”. 1In this Apisotropically Conductive
Connector C4, the value of a ratio W/Dn of the shortes£
width W of the conductive part for connection to the number_
average particle diameter Dn of Conductive Particles (4) 1is
5.8.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically 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 cdnductive parts for connecfion.

The parts to be supported and the insulating pérts in
tﬁe functional parts of the elastic anisotropically

conductive films were observed. As a result, it was

confirmed that the conductive particles are present in the
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108 is 5.2. The content of the conductive particles in

the conductive parts for connection in each of the

elastic anisotropically condygkive filns of

Ani sotropically 5 Conductive Connector Cl10 thus

obt ai ned was investigated. As a result, the content

was about 30%in ternms of a volume fraction in al

the conductive parts for connection. The parts to be
sippdet &¢ HEd sSUBRATSY anidndhedr t8ei sondhetiygcPiagivdicles are
parts of the elastic anisotropically 10 conductive

f SCRE CRe Ve PESSENTedn Adca ipssdpitingt PRass é@nﬁbﬁn@@nCtlonal
that the conductive particles are present in the

pRAESSto be supported and that the conductive

articles ar carc sent_in the |n ulat
-Bar'ts |f1 °th lefu %ﬁoﬁﬁa%/ngp 735, 31”5‘95[995‘7(“1 aWde same

h
Egzlg%reéw%r CIBonrRIE Aﬂ.%5??&?@5@99%&%%8#@&1Y
CRnnseLor CLO RS ysed Jin, Bl ags of 5 ARi satr opi cal |y

uct connector OMﬂ in the

fghhg}%ﬁ}g I@Q'ﬁ?c%o ﬁu@%qaruccggnegﬂg?afzi‘t | v, EXA0RL Bes are

An ani otrop y con t1ve connector was

pEHgHﬁegn'@hEh%oiﬁgﬁlﬂanﬁﬁbléé bn Exapml @ 1 except
t hat Conductive Particles (1I1) were used in place of

CondugbivesParticles (1). This anisotropically
conductive connector will 25 hereinafter be referred

to as "Ani sptsepireplbyl CondustiiveivEopsestotoEliis bmoauced
this Anisotropically Conductive Connector Cl1, the

vahuehef sameamban¥kDasofint Aeaspoet esexd8ftwidhh Woabuctive
the conductive part for connection to the nunber

Particles {5) were used in place of Conductive Particles
{1). This anisotrdpically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector C5”.  In this Anisotropically Conductive
Connector C5, the wvalue 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) 1=
3.4.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C5 thus obtained was iﬁvestigated. As
a result, the content was about 30% in terms of a volume
fractioﬁ in -all the conductive parts for connection.

The parts to be supported and the insulating parts in

the functional parts of the elastic anisotropically
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average particle diameter Dn of Conductive Particles
(11) is 2.6. The content of the conductive particles
in the 5 conductive parts for jgannection in each of

the elastic anisotropically conductive films of

Ani sotropically Conductive Connector Cl1 thus

obt ai ned was investigated. As a result, the content

was about 30%in ternms of a volune fraction in al

t kendgsdars Ve 1gwr e rfeocbe@Tivest-i oAS 20TFRELpar ts vas

be supported and the insulating parts in the )

f GRELHSHECD fadts o Credacistiee Pafitsistisspiadd pypesent 1in the
conductive filnms were observed. As a result, it was .
CBAFEENES PRatSUPRE TSI & adarttic IS dnct iyce LAt liGl es are
the parts to be supported.and.that the conductive .
pﬁPFFEFé¥ RrESerS d0alfd8 y Pt PATE iths gt frgetional
part% in the functional parts. Test 1 was conducted

i R2HE "same manner as in Exanple 1 except that

Ani sot r.opi Iy Cct ] nec C S |

pl ace 6&g%g?£bt$%%ggél%@ag%%%ﬁcfi%§£%b%%%c %Fe%1£925 © same
T uL.t.s.ar HN ol k awi : I :
R R I

CEBABGLSRE vWaE o RhRdYeed s Rakhe s8/M8 nTRARek 3% 1N
Exanpl e 1 except that Conductive Particles (12) were

usgdsotRophaae 19f ceanduet e cBAnkales c125 thd. rdfhists are
ani sotropi cal ly conductive connector will hereinafter

behsrhefhedhbo ras1oAlngotradpieeakl,y 3Canduat.i ve
Connector Cl12". In this Anisotropically Conductive 110 .
Conoephont €2, Ekhepval ae of a ratio WDn of the
shortest w dth Wof the conductive part for
connecthonahdsbheopinbeily averdageipar tbohecdbaneter pboduced
of Conductive Particles (12)

in the same manner as in Example 1 except that Conductive
Particles (6) were used in place of Conductive Particles
(1}y. This ahisotropically conductive connector will
hereinafter he referred to as “Anisotropically Conductive
Connector C6”. 1In this Anisotropically Conductive
Connector €6, 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 (6) is
2.6.

The content of the conductive particles in the
conductive parts for connection 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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iIs 8.8 5 The content of the conductive particles in
the conductive parts for connection in each of the
el astic anisotropically condugtd ve fil ms of
Ani sotropically Conductive Connector Cl12 thus
obt ai ned was investigated. As a result, the content
was about 30%in terns of a volune 10 fraction in al
the conductive parts_for connection. The parts to be )
suppor t édCam e Hon& &IPRETFEY £11%h thene R igkhiparts in
parts of the elastic anisotropically conductive filns

LT VEP AL T T Qi (thS Sl T SIHSEPRIER the
conduct i ve ticles are present in the 15 rts.to_be
BBt hd (AR e CHRRRiE Ve Bar f EPatare it was
scar cel ent ..n the jnsulatin arts in.the .
fnerghed Tk Stresp it BERT TRk ety Rhsent in the
c t b, t Iy 1_e :
CRAE R Sot o BE T 0 “Condtiat Vi SO ReR o T P cles are
used o2 10} 268 AN SO ARIsSAll% td e GARNGGLQN: s onal
Cl. The &L?ﬁlﬁénaré showngﬁn fherﬁgﬁggﬁfhg Tabl es 2, tona
3paRg¢s4. <Conparative Exanple 8> An anisotropically
conductive connector was produced 25 in the sane

nmanner Bsst N BxagptenduXE@pint f13é SHONEIUGIIYEr as in Example
Particles (13) were used in place of Conductive

Par bikekes thhk Afhisstanpsetnop canldnctar@uchbnv@ctor C6 was
connector wll 111 hereinafter be referred to as

" Aresotinopilealel yp fCandsotireeic@angeCoariuCiive Kornkickor C1.
Ani sotropi cally Conductive Connector Cl13, the val ue

ofha ratudtW Bmeokhble dhorthestfolodgtimgWrab lehe .
conductive part for connection to the nunber 5 average
pafeinpbsadizmefarmbdeol>Conducti ve Particles (13)

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 anisotropically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector C7”. In 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 Conductive Particles (7} is
9.4.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisoctropically

Conductive Connector C7 thus obtained was investigated. As

a result, the content was about 30% in terms of a volume
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is 8.9. The content of the conductive partiéles in the
conductive parts for connection in each of the elastic

ani sotropi cally conductive filyg of Anisotropically 10

Conducti ve Connector Cl13 thus obtai ned was
investigated. As a result, the content was about 300

in ternms of a volune fraction in all the conductive

parts for connection. The parts to be supported and

t B& gtsdratith gt Jpartts iGPndue it did Bifal f Pareersic ivipa -

el astic anisotropiically 15 conductive filns were .
obser vedea®ag G difl ©° SuRReL tehiid b§ tifgulateng parts in

conductive .particles are present in the.%; rts.tof%%

s B0r TR SR Ah A e ortdtbe 4 A (T (ARG e O

F EREERR X g Yty A 00nB7 G ekt Sis wae

S RBMEKREA TAle (R oINS A DT AD g pHi8e in the
CpEtien (8L 6P pp TR0 HRP e PPk DMEE N es are
aRe 14130 pTRNRAT Al U@ RIS 37 P AHS A WL AUt tional

.conductive connector was produced 7I1n the sane manner

a§aE@SExanple 1 except that Conductive 112 Particles
(14) were used in place of Conductive Particles (1).
This anrsot ropi casty2 conducesyes cpanectoidittdéa in the same
hereinafter be referred to as "Anisotropically
Coaduet:i ve iQomxeaidle Cléxcdot tthiax Amiisettrepi:ealllly
Conductive 5 Connector Cl4, the value of a ratio WDn
ofohHecshort €shneawitedtrh CW ofast e ecoriduptliave pdrt for
connection to the nunber average particle dianeter Dn
oﬁn@gn@mopﬁwgl&arﬂaﬂd&;ﬂ@p@ Connector Cl. The results are
shown 1n the following Tables 2, 3 and 4.
<Comparative Example 3>

An anisotreopically conductive éonnector was produced
in the same manner as in Example 1 except that Conductive
Particles (8) were used in place of Conductive Particles
(1. This anisctropically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector C8”. 1In this Anisctropically Ceonductive
Connector €8, 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 (8) is
11.9.

The content of the conductive particles in the

conductive parts for connection in each of the elastic

anisotropically conductive films of Aﬁisotropically



10

15

20

25

 cohdH

is 5.4. The content of the conductive particles in the
10 conductive parts for connection in each of the

el astic anisotropically conducgéve fil ns of

Ani sotropically Conductive Connector Cl4 thus

obt ai ned was investigated. As a result, the content

.was about 30%in terns of a volunme fraction in all

R G S FOE P ndd T BB e e
|SPGIARTEL BN Sl A PSS S LS Yor g voume

c t.hat_.t-he .conductive particles.are present in
TRt (P R W G GRS
particlgs ar 0.,scarc t, AN e Jd syl atd - .
parts .i_ﬁ%ehg%frl}ﬁscttﬁ)o%;ﬁ eg’%f?):rgfe%#easlic{]lgﬂv‘\%sl condaﬁ%tlg‘% parts in
[ ST Jrrnn i Examle o eXGe .

Arqciﬂs%t%r opi cally garﬁ%ct#ve Connl:acsi%lr@cmpgm%%%ls%%l]f% '

PlagRiRft 1A FatrRPiald Ybnduad | va sCannectar Cs.¢ gv%s

The results are shown in the follow ng Table 2. 11
[ Tellfa rdled Nuhernef NomricofveaRductd M8 are present in the

-partsconductive parts for Connectionfor connection

t Patrtsnswl &l ehiphatr deds Wnad itiad edHStdaditRictive particles are

wasr esi stance was :LOMor lowerl OMor |ower Exanple

1G4 r2zel yxanplsend Exanplee 126G0dmparraf ipeat.8 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 C8 was used in place of |
Anisotropicélly Conductive Connector Cl. The results are
shown in the following Tables 2, 3 and 4.
<Comparative Example 4>

An.anisotropically conductive connector was prodﬁced
in the same manner as in Example 1 except that Conductive
Particles (9) were used in place of Conductive.Particles
(1). This anisotropically conductive connector will
hereinafter be feferred to as “Anisotropically Conductive
Connector C2”. In this Anisotropically Conductive
Connector C9, 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 (9) is
15.6. |

The content of the conductive particles in the
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Exanpl e 4 Exanpl e 30Conparative2 1 0 Exanple 5 Exanpl e
40Conpar ativel 8 2 2 Exanple 61- Conparat - Exanple
51liv 2 8 e rxanple 7 ConpA=atiove9 4 6nparative2 2
Exanpl G 1Exanpl e 8 Ccnparative3 6 ~Conparative 6 9 4 ~
Exanpl e 2Exanple 9 1 14 [Table 3] & 0 0 0C. aoCD

O CCDCQE, 1llllttiill. “.-" tolLln.-e cD (D ~

. conductive parts for connection in each of the elastic
anisotropically conductivé films of Anisotropically
Conductive Connector C9 thus obtained was investigated. As
a result, the content wés about 30% in terms of a volume
fraction in all the conductive parts for connéction.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically
conductive films were observed. As a result, i1t 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, Test 2 and Test 3 were conducted in the same
manner as in Example 1 except that Anisotropically
Conductive Connector C9 was used iﬁ place of
Aniéotropically Conductive Connector Cl. The results are
shown in the following Tables 2, 3 and 4.
<Comparative Example 5>

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive .
Particles (10) were used in place of Conductive Particles
(1l)y. This anisotropically conductive cdnnector will
hereinafter be referred to as “Anisotropically Conductive
Connector Cl0”. In this Anisotropically Conductive
Connector €10, 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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is 5.2.

The content of the Conductive particles in the
conductive parts for cdnnection in each of the elastic
anisotropically conductive films of Anisotropically
Conductilve Connector C10 thus obtalned was_investigated.
As a result, the éontent was about 30% in terms of a volume
ffaction in all the conductive parts for connection.

The parts to be supportéd and the insulating parts in
the functiohal parts of the elastic anisotropically
conduétive films were ocobserved. As a result, 1t 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, Test 2 and Test 3 were conducted in the same
manner as in Example 1 except that Anisotropically |
Conductive Connector Cl10Q was used in place of
Anisotropically Conductive Connector C1. The results are
shown in the following Tables 2, 3 and 4. |
<Comparative Example 6>

An anisotropically conductive connector was produced
in the same manner as in Exzample 1 except that Conductiﬁe
Particles (1l1l) were used in place of Conductive Particles
(1) . This anisotropically conductive connector will
hereinafter he referred to as “Anisotropically Conductive
Connector C11”. 1In this Anisotropically Conductive

Connector Cll{ the value of a ratio W/Dn of the shortest
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width W of the conductive part for connection to the number
éverage particle diameter Dn of Conductive Particles (11}
is 2.6.

.The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector Cll 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 anisotropically
conductive films were observed. As a result, it was
confirmed that the conductive particies are present in the
parts to be supported and that the conductive particles are
scarcely present in the insulating parfs in the functional
parts.

Test 1 was conducted in the same manner as in Examplé
1 except that Anisotropically Conductive Connector Cll was
used in place of Anisctropically Conductive Connector Cl.
The results are shown in the following Table 2.
<Cdmparative Eﬁémple 7> |

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles (12) were used in place of Conductive Particles
(1) . This anisotropically conductive connectof will
hereinafter be referred to as “Anisotropically Conductive

Connector Cl2”.. In this Anisotropically Conductive
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Connector Cl12, 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 (12)
is 8.8.

5 The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically'
Conductiﬁe Connector C12 thus obtained was investigated.

As a result, the content wés about 30% in terms of a volume
10 fraction in all the conductive parts for connection.

The parts to be subported 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

15 parts to be sﬁpported and that the conductive 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

20 Conductive Connector Cl2Z was used in place of
Anisotropically Conduétive Connector Cl. The results are
shown in the following Tables 2, 3 and 4.
<Compa£ative Example 8>

An anisotropically conductive connector was produced

25 in the same manner as in Example 1 excepi that Conductive
Particles (13) were used in place of Conductive Particles

(1. This anisotropically conductive connector will
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hereinafter be refefred to as “Anisotropically Conduetive
Coﬁnector Cl3”. In this Anisotrqpically Conductive
Connector Cl3, the value of a ratio W/Dn of the shortest
width W of the conductive part for ccnnection to the number
average particle diameter Dn of‘Conductive Particles (13)
is 8.9.

The content of the conductive particles iﬁ the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C13 thus.obtained was.inﬁestigated.

As a resﬁlt, the conteﬁt was about 30% in terms of a volume
fraction in all the conductive parts for coﬁnection.

The parts to be supported and the insulating parts in
the functional parts of the elastic anisotropically
conductiﬁe films were observed. As a result, it was
confirmed.that the conductive particles are present in the

.parts to be supported and that the conductive particles are
scarcely present in the insulating parts in the-functional
parts.

Test 1, Test 2 and Test 3 were conducted in fhe same
‘manner as in Example 1 except that Anisotroﬁically
Conductive Connector Cl3 was used in place of
Anisetropically Conductive Connecter Cl. 'jhe results are
shown in the following Tables 2, 3 and 4.
<Comparative Example 9> |

An anisotropically conductive connector was produced

in the same manner as in Example 1 except that Conductive
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Particles (14) were used in place of Conductive Particles .
(1). This anisotropically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector C14”, In this Anisotropically Conductive
Connector Cl4, the value of a ratio W/Dn of the shortest
width W of the conductivé part for connection to the number
average particle diameter Bn of Conductive Particles (14)
is 5.4.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector Cl4 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 parﬁs in
the functional_parts of the élastic aoisotropically
conductive films were observed. As a resulif, 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 manner as in Example
i except that Anisotropically Conductive Connector Cl4 was
used in place of Anisotroplcally Conductive Connector Cl.

The results are shown in the following Table 2.
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" Number of Number of
conductive parts conductive parts
for connection . for connection
that insulation that insulation
resigtance was resistance was
10 X or lLower 10M Q or lower
- Comparative
Example 1 0 Example 3 42
1 Comparative
Example 2
P 0 Example 4 l 6 8
Comparative
Example 3 0  |Example 5 210
Comparative
Example 4
P 0 Example 6 8 2 2
Comparative
Example 5
6 Example 7 28
Comparative Comparative
Example 1 9 46 Example 8 Z2
Comparative . Comparative
Example 2 36 : Example 9 694
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apparent fromthe results shown in Tables 2 to 4, it
was confirmed that according to Anisotropically
Conductive Connector C to Anisotropically Conductive
Connector C5 of Exanple 1 to Exanple 5, good
conduct A BPPRLER L dFCaV &S F a3t o fdieeth vie Fgaltles or to 4,
cqonnection in the elastic anjsotropically conductive
f Hf@asaiPrdifed édet iaransting o SFerdF 5@ isdi &ed
\kl)\ﬁtween aigj acent conductive parts for, connection even
[

R E SPTEETHRE Sdnditt BVE O TRAREC g G518
i 1, tri I .10 ted te | ..
ST TRr Ao bR Terh A POMIEEAI? - EATh S LAY
ag I%%?H%'ve'?iyﬁtne esl S 0y L EMReY %]talﬂcrtes change, %nctq,o%o%% the
conduc |V|ty I'S retal ne over a ong perio 0 I e

Il so% L o j i gh icien

LTI 5 o LB A AN O s
A@ﬁ%ﬁ@b%gnboF&?%g%@&sqgr%R%ﬁ@Jéﬂ %@%%@%E!%%jﬁ;gnt conductive

connectors o present 1 nvention, t he numb
ap8re8d€ for connection even when the pitch of the conductive

parts for connection is small, a good electrically
connected state is stably retained even with environmental
changes such as thermal hysteresis by temperature change,
and good conductivity is retained over a long period.of
time even when it is used repeatedly under a high-

temperature environment.

- EFFECTS OF THE INVENTION

According to the anisotropically'conductive
connectors of the present invention, the number_average‘
‘particle diameter of the conductive particles falls within
the specific range in the relation to the shortest width of
the conductive part for.connection, and the coefficient of
~variation of particle diameter is at most 50%, so that the
conductive particles are those having a particle diameter
preoper for forming the conductive parts for connection.
Accordingly, the conductive particles are prevented from

remaining in ‘a2 great amount at portions to become the

- insulating parts ir the molding material layer when a
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particle dianeter of the conductive particles falls

within 20 the specific range in the relation to the

shortest width of the conductjive part for connection,

and. the coefficient of variation of particle

di anmeter is at nost 50% so that the conductive

particles are those having a particle dianmeter proper

for form ng the conductive parts for connection. 25

Avegnditigl ¥ ieflde isongpdtiede tparthiecned ddng predveritdd layer in

from remaining in a great amount at portions to

bébemt orre tions gifatheg epastd ¢ antise twerdicad Livatcemidalctive

| ayer when a 117 magnetic field is applied to the

nmbidiMg RafeFeararyy éRorRt Phe ther RRNCHF téve perticles can

el astic_ani sotropically conductive filnms, a necessary

aﬁﬁuﬁﬁtgﬁrﬁﬁeléoﬁdﬁEﬁﬁﬁeaﬁ&P@W@ﬁé§e@aﬁn @@xééfﬁ@réﬁlhﬁcome
tate accommodated in portions to becone 5

05 GuEti EcﬁéFﬁspFEFsc%ﬁﬁeEPPaﬁc ald w&P@o@@FQQﬂ?r the

nunber condéctlve parti cl ﬁs arran ed in

of _.th
tﬁF@Eﬁ§s§ﬁwF§§_89P BE-ON CcRAThE S E8s8haq! gﬁg'&“r t,
998§c£§@§§9hagét ikécﬁighe§3% % P% LI ekhe ﬁQ”Q“?%EM?t
par

or connection rormne cient Tnsula

1% gBOBSEEﬁck§v§H§eE¥ achieved Qét%ﬁegégdkﬁ%e%%nductlve

uctive par s for connection I'n a tion Sl nce
tBereakihpdchayek: 1 bAr Bdnel  ashhobneendychicve naghal 1 ng

~and having a proper thickness can be fornmed on the

cppdyetiyeipachik-el @sacht eb8a behwEbheQdBgcbﬁweeoha%ctlve
conductivity of the conductive 15 particles at the

spatasesothepgpbceven. when 4diei+ 26w S0§10@¢ CahéYcoating layer
conductive connectors are used repeatedly under a

hf ghme@nper at it ghesyhdabfkent, mehel ebydi haivs ngpreypedped
to markedly increase the total sum of contact
resiskmase aannget hermedduat tie pantlickeései paaticles, it is
conductive 20 path fornmed in the conductive part for
comhékited, tantdoger the conductivity of the conductive
particles at the surfaces thereof even when the
anisotropically 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 formed in the conductive part for connection, and so
the necessary conductivity can be retained over a long
period of time.

According to the anisotropically conductive
connectors of the present invention 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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t he necessary conductivity can be retained over a | ong
.period of tine. According to the anisotropically
conductive connectors of thegesent invention for
waf er inspection, 25 such effects as described bel ow
are additionally brought about in addition to the
above-descri bed effects. Nanely, since the part to be
su ported is formed at the peripheral edge of the
peraphearl kagengtt rbe domgidoreé partshpging the
connectlon in each of the elastic_ anisotropical
cSRAGECTHIE S PRFES 4Rd CRTSSFALP™t dnbeacluppoirhedeilgstic

. fixed to the p erlphgﬁé ahout the 5 anlsotroplcallé
o be

céﬁ&ﬁ@?F@@lFFF%WaFP Crrg VRolfd 1  t RBYf FRAE PAIFat

t he. ot | t t hard t
DB BEPE A (and 6%y (B0 HandFe PLg Fnaporkathe ¢
AATGRoE ”%C&@ﬂd PORgRe: %’gf%ﬁéﬁﬁ@naresﬁgﬁggeﬁgﬁ’%ﬁ—%’ the frame

fgﬂg#gtag S%E%% rb%%l y 5d%8tgggtlngngg%r % QQe hard

i'mce there Ve -ani sotroprca
CRBAUCT h¥

r n h n e |
%omezo%ﬂ%éﬁ: 58 9B MILE8, 1 Liec{Lael g cioning

wahahrgbegbiadas aha Rexhngrest gdyhaxe bﬁﬁmcﬁoagﬁ‘gn 8bject
integrated circuits in 15 a wafer, which is an object

obfi NEREEELYBN ,andnt Be @b@ilyccoﬁﬁhéﬁéﬂoﬁh03h|¥lectrlcally
conductive filmarranged in each of the

apbsnkeephgabbyraenddctbventi kyararrangi ng hol es may be

small in area, the individual elastic anisotropically
conduct $vecéi the aespeasyvioabesdoroptcal by adohfinodive film-—
since 20 the elastic anisotropically conductive film
saathnghngr Balegsihi theefiramthplabsobhutefquaatli ty of

thermal expansion in a plane direction of the elastic
appsoesppindanbyycondaterveodei Faveora, whenwhichselectrodes

subj ected to thernal hgsteresis, t he
to be inspected have been formed, of integrated circuits in

a wafer, which is an object of inspection, and the elastic
anisotropically conductive film arranged in each of the
anisotreopically. 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 énisotropicallyiconduCtive
film even when 1t is subjected to thermal hysteresis, the
thermal expansion of the elastié anisotropically conductive
film in the plane direction is surely restrained by the
frame plate by.using a material having a low coefficient of

linear thermal expansion as that for forming the frame
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t hermal expansion of the elastic anisotropically
conductive 25 filmin the plane direction is surely
restrained by the frame plate oy using a materi al
having a | ow coefficient of Ilinear thermal expansion
as that for formng the frane 119 plate. Accordingly,

~a good electrically connected state . can be stably_

retai ned even when _the WBI test is perforned on a

| #lGé-Car eACHRRFELNIAYe0PdPIRGt 61L& rdGAddat pansaded state
conposi tions of the , 5 present .invention, the elastic :
ar?i@o?’iﬁopﬁt@amﬂyw Ve ihan (1 JERBI test 1s performed
above-descri bed aniﬁﬁgropically conductive connectors

e “hPaNtHgEo 1y For med. According to the probe
ol i nor et eEabnESbhe wavERcteBe, BREkY SBaRTsiitps of tne
oL LBBRE e D, DS SO L SR s
cPaTechal Il BHRRE U hd WS SR LR i dve
NEEES SR r L RGUH \Q&%&%@&ﬁﬂ%} aldighpver a Iong

period of time 15 even when they are used repeatedly
under aabicghli@PebALHEE prebd MR ACEdigIg 4o ¢

the wafer inspection apparatus and wafer inspection

mehibed tabnt heopriesenti nigvend ol BhRflanCdHixing to a wafer,
connection to electrodes to be inspected of a wafer,
whhehh2@si sanambdleicec b fofi nispgpediongn,cars bachiceMBtted with

t hrough the probe nenber, so that positioning, and
hebdengnard kileichg italillye conakert ioan dperedriduc tted thidt lwafer,
ease even when the pitch of the electrodes to be

i ARPenbedoiversimih. connaddiionome Hiagh 1ddmdct immspective
reliability to respective el ectrodes to be 25

| Aspetredeps tacheetagpresanect he Aebéeyady enectitiecglecessary

conductivity can be retained over a long'period of timé
even when they are used repeatedly under a high-~temperature
envircnment.

- According to the wafer inspection apparatus and wafer
inspection method of the present invention, electfical
connection to electrodes to be inspected of a wafer, which
is an object of inspection, is achieved through the probe
member, so that positioning, and holding and fixiﬁg to the
wafer can be conducted with ease even ﬁheﬁ the pitch of the
electrodes 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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i nspecti on can be stably performed over a | ong period

of tinme even when the apparatus is used repeatedly in

a test 120 under a hi gh-tenpergigre environnent. Since

I nspection can be conducted with high reliability
according to the wafer inspection nethod of the

present invention, integrated circuits having defects

or 5 latent defects can be sorted at high probability"

f retASoh @ T grdme saiier BV isarelEt-ed circuits

formed on a wafer, whereby sem conductor integrated

ci rcui t SUBGFCEESRAGFHYR dRPebEscoRrdratedt "dehebighcan

be renoved in a production rocess of sem conductqr

i ﬁieelgl%lg&téfi ra&ﬁo‘%rd&é\% &&s que ﬂ?éﬁﬁ PR Oviqde method of the
non- def ect.i ve pr.oduct.s .al one. The waf.er inspecti

G e AN g (RS SRESE ChAn SR SRS o
t [ ti.Qn ep. r ct.i.o r ocess, .qf
OB oty Beed SR diiTe 82 P eardy, £rom among
p.rao%lfgaltv 'nt(ﬁ‘nb%fr tohfe 121%@9%%%%%t - d ity grf%tr?h%dl%n a wafer,
circuit devices can be i'nproved. 1 n addition, :
PLaRRRIY ¥milRaHuReEC QRAUELAN dNAY L] fEitid having
devi ces "having defects or l'atent defects are incl uded

| BeFRSTsPLRdUGedn tS aRreRAUEHRN Htreaaled 1¢ LCWoduction
devi ces can be reduced. Accordingly, according'to a

S plifbeerdueifok cnitegHated r2Q ngictuitle ddeMiree 1 @btiakned sbyo
such a production process, high reliability is -
aehirelgdpirovadeeheat-tdeffectinet pudenitishattonge. a final
product, into which the sem conductor integrated

Ci r cui tThlewafesr aires parcior@ored gdod | ac@sdiin@nto stinecepresent
the incorporation of a sem conductor integrated
cinvehtidevieeapplihdvicngadefiespecdiohatérp def ecgoduction
into the electronic instrunent that is a fina

pPo@gesscah Bemprevdncedrainiiegiatedobabichilty deviees,
frequency of occurance of trouble in the

whereby” productivity of the semiconductor integrated
circuit devices ﬁan be improved. .In addition, probability
thaf semiconductor intégfated circuit devices having
defects or latent defects are included in mass-produced
semiconductor integrated circuilt 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



121 resulting electronic instrument by |ong-term
service can be reduced. 122 CLAIMS 1. An

ani sotropically conductive conpiector conprising an

el astic anisotropically conductive film in 5 which a
plurality of conductive parts for connection :
cont ai ni ng conductive particles and extending in a
thi'ckness-wi se direction of the film have been forned,
WHEES A I (SIS e Tt THEE ST e Y Vi QT e g bice can be
the conductive parts for connection is W ‘and the
ndRFEC average particle dianeter of the conductive
particles is Dn, a‘'value of a ratio WDn of the
shortest wdth of the conductive part for connection
to the nunber average particle dianeter of the
conductive particles falls within a range of 3 to 8,
and a coefficient of variation of 15 particle dianeter
of the conductive particles.is at nost 500. 2. An

ani sotropically conductive connector suitable for use
in conducting electrical inspection of each of.- a ,
plurality of integrated circuits formed on a wafer in
a 20 state of the wafer, which conprises: a frame
plate, in which a plurality of anisotropically
conductive filmarrangi ng holes each extending in a

t hi ckness-wi se direction. of the frane plate have
been formed correspondingly to el ectrode regions, in
25 which el ectrodes to be inspected have been
arranged, in all or part of the integrated circuits
formed on the wafer, which is an object of

i nspection, and a plurallty of
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123 el astic anisotropically conductive filns arranged
in the respective anisotropically conductive
filmarranging holes in this fgame plate and each
supported by the peripheral edge about the

ani sotropically conductive filmarranging 5 hol e,
wherein each of the elastic anisotropically

conductive filns is conposed of a functional part
having a plurality of condu€tP¥¥Sparts for connection
contai ning conductive particles exhibiting nmagnetism
at a high density 10 and extending in the

t hi ckness-wi se direction of _the film . and arranged
cor r espandi Al §PEEOEREPEFRELY 0G8BIELHES CREPESHET i n
the integrated circuits forned on the wafer which_js

t O BY DR Rt P Lt B iGRat i el tve film, in
I, i | at.i t ducti f .

THTHA % PP SO SR RS [finpegtipn

f .at. . j | d f th ti | t

|, RS (8005 b N W prals AL

anhs Qb i3l %%wﬂo\ﬁe S ife a0 g{'a{lgee fboc%qe% ifbj{nl[bed,

frame plate, and erein supposing t shortes
wi dt h oah%QEEnogup%gsﬁa% %%%%U%%bv%mgyﬁé%é‘wid h of each of

connection is W and the nunber average particle

dicaeeiehdelctiRe ¢anrductiove RANEEien 1S BN, arfi M3 &umber
of aratio WDn of .the shortest width of the

cardutbieV @apait 1ok icarRnest ioan the Hheduydiere dEftdde es is Dn,
particle dianeter of the conductive particles falls

wat e ud5od pamge iof W3Dho of, tard shotaelsfd Giielth @ff the
variation of particle dianeter of the conductive
paprtidukes vies patr tmiistr cb@¥ect24n3 LoT b eamusdiaro @ivealdge
conducti ve connect or

particle diameter of the conductive particles falls within
a range of_3 to B, and a coefficient of variation of
particle diameter of the conductive particles is at most
50%.

2. An anisotrbpically conductive connector suiltable

for use in conducting electrical inspection of each of a
plurality of integrated circuits formed on é Wafef 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
which electrodes to be inspected have been arranged, in all

or part of the integrated circuits formed on the wafer,

which is an object 6f inspection, and a plurality of
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according to claim1 or 2, wherein supposing that the

wei ght average particle dianeter of the conductive
particles is Dw, a value of aatio DWW Dn of the

wei ght 5 average particle dianeter to the nunber

average particle dianeter is at nost 5. 4. The

ani sotropically conductive connector according to any
one of clains 1 to 3, wherein the nunber average
p@lasdlie dirdresttercrdfcally conducttiive Fdrlmisclaes aingredl iX0 the
to 30 gm 5. The anisotropically conductive connector

ad@EIRgicg ico aaviyp correrdicadilyi mentucd iye ilémeiawremging holes

caonductive particles are those subjected to a _
cl&s dibfiSc &ede Prlédememd 15 Chin saippodltess b éhe Pergpheral
The, ani sotropically conductive connector, according to
amtIsn P61 te[thien@ N spd roPifiReddi FopRectdgirddddiverranging
p réicles. are those obtained by coating surfaces of
c(a'illrD ®particles exhibiting magnetismwth a high-
conductive netal . 20 7. .. The_ani sotropically,
conduct "/&ESGANEEE rO%a$88r8#ﬁat€8 §H§58%§°éﬁcéﬂéyns 2
t .t .coefficient of |inear .thernal .
el BEVE, B, (0 EOLPEREE o%e ROEFR N loPark rgvine o
ti,ve «p SLLI Lt e for 25 form.

PRIAZHLEKL B OB ALOMASELEAY Skt AOLRALOE 0RO LR TR0
apbaghkepieabby+¢enduct) :@RAECH ;aLdiLRg Lt g5 aRY ;
one of claihs E ?ogg,E&Eﬁggggggpr?égg%ggﬁa%?ealﬁé%ﬁdden51ty
shhiceRecAddSnpuUbhernandngeRdUsEi e sBaptkeb@Son of the film,
exhi biting magnetism wherein supposing that the

shaat gstanbdiihcetreapbnafinghe teonduckiverpanks £6r pe
connection in the elastic. :

inspected in the integrated circuits formed on the wafer,

which is the object of inspection, and an insulating part
mutually insulating theserconductive parts for connection,
and a part to be supporﬁedrintegrally formed at a |
peripheral edge of the functional part and fixed to the
peripheral edge about the anisotropically cohductive filme
arranging hole in the frame pléte, and

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 fhe shortest width of the
conductive part for connéction to the number average
particle diameter of the conductive particles falls within
a range of 3 to 8, and a coefficient of variation of

particie diameter of the conductive particles is at most

- 50%.
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ani sotropically conductive filmis W and the nunber 5

.average particle dianeter of the conductive particles

is Dn, a value of aratio VV;Dbe the shortest w dth

- of the conductive part for connection to the nunber

average particle dianeter of the conductive particles
falls within a range of 3 to 8, and a coefficient of
variation of 10 particle diameter of the conductive
particl &s i%hat apbsptrspdscadlyAcpndbetiwmbepnseairtabl e
for use in conducting electrical inspection of each
ofcgopidimng ity dfaiimhtle rratled wheinadul tSHHRIHEW dhag the
wafer in a state of the wafer, which 15 conprises: a
cMEAGHT B RFoPIHSFE@ RNt I ST £EBICTIMA ch

i nspection el ectrodes have been forned Up accor dance
WPEH T &G &t Ror Fespdith f o 2 @ tp/Ppfof the welght

el ectrodes tﬁgdgg i nspect ed of he.l%ﬂ§%grated ,
cPPEUIrES #6Th &n T SHSTerte 8- SuiErPS’s Aif G & gficte
igspectionw an%'the aggsotropically conducti ve

c

ﬁﬁggfgf'dfbé?dFW%fﬁ ‘any one of claims 2 to 7,
o g0es, g g e o o [ Lo

for inspeciion. accor

Claéicg]r.%in%%%eia%yf %%et %% %Q.%fi .sCileQ:to. %f,. lwih%%%rint Iaﬁq‘ilre;r%lumber

expansi onof the“frame plate In the anisotropic

CQGQHS&EV%aQQQQQQt@ﬁaﬁ%t@& IPShed bR ike MG iR8es is 3
coefficCient of linear thermal 126 expansion of a base

mategpal,meking up the circuit board for inspection
is at nost 3 x 10-5/K. 11. The probe nmenber according
to claip.9 e 18nisyhespida Bl $hechdhtKkeve0BBREE O or

conposed of an insulating 5 sheet and a plurality of
ebecvrddagstouahnyr esieceadthclaims 1 to 4, wherein the
conductive particles are those subjected to a
.classification treatment by an air classifier.

6. The anisotropically conductive connector
according to any one of claims 1 to 5, wherein the
conductive particies are those obtained by coating surfaces
of core partiéles exhibiting ﬁagnetism with a high-
conduétive metal.

7. The anisotropically conductive connector
according to any one of claims 2 to 6, wherein the
éoefficiént of linear thermal expahsion of the frame plate
is at most 3 x 106/K. |

8. A conductive paste composition suitable for
forming the elastic anisotropically conductive films in the
anisotropically conductive connector according to any one

of claims 1 to 7, which comprises curable liquid silicone
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extendi ng through in a thickness-w se direction of the
i nsul ati ng sheet and arranged in accordance with a
pattern corresponding to thepattern of the

el ectrodes to be inspected is arranged on the

ani sotropically conductive 10 connector. 12. A wafer

i nspection apparatus for conducting electrica

i nspection of each of a plurality of integrated

cirdtiietrs anglr ped dovs td Wea oerr tilie L s tegthd boft iinge masertism,

whi ch . conprises the probe nenber according to any one
offheirgitig sgppRsigg] thaghdhel sherdesti odldtéopdecdiddn afp the

"the integrated circuits forned on the wafer, which is

aﬁ°8§P€6ﬂV§fpaﬁﬁ§p§@Fi6ﬁnn@§t&@W|é@e&h@hﬁ6@@ e
prohe nmenber. 13. A wafer inspecti,on_ mnethod risin
ePé‘&PPutESPWa&&ﬁ(n&W?H&tééfléh &ﬁmallﬁ'l ralEmay tg’ienp Imsbl »
inte rated |ts for n fer toat )
L RVEA G Rartigis %&F%e iR SOS Re Bt T e 15 D,
11 t e rm .electrica

I
fﬁ:ygﬁPSgPatedrglr UI{ % S mid St 'Ok eﬁ%$p Heh®Behe

conductive part for connection to the number average
particle diémeter of the conduciive particles falls within
a range of 3 to 8, and a coefficient of variation of
particle diameter of the conductive particles 1s at most
50%.

9. A probe member suitable for use in conducting
eleétrical inspection cof 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 anisotropically
conductive connector according to any one of claims 2 to 7,
which is arranged on the surface of the circuit board for
inspection. |

10. The probe memberraccording to claim 9, wherein
the coefficient.of linear thermal expénsion of the frame
plate in the anisctropically conductive connector is at

most 3 = 10{/K, and the coefficient of linear thermal



126

expansion of a base materiazl making up the circuit board
for inspection is at most 3 x 107°/K.

11. The probe member according to claim 9 or 10,
wherein a sheet-like connector combosed of an insulating

5 sheet and é plurality of electrode structures each
extending through in a thickness-wise direction of the
insulating sheet and arranged in accbrdance with a paﬁtern
corresponding to the pattern of the electrodes to be
inépected is arfanged on the anisctropically conductive

iO connector.

12. 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, which
comprises the probe member according to any one of claims 9

15 +to 11, wherein electrical connection to the integrated
circuits formed on the wafer, which is an object of
inspection, is achieved thrbugh the probe member.

13. A wafer inspection method comprising
electrically connecting each of a plurality of integrated

20 -éircuits formed on a wafer to a tester through the probe
member according to any one of claims 9 to 11 to perform
electrical inspection of the integrated circuits formed on .

the wafer.




