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9 February 2007 1 DESCRI PTI ON AN SOTROPI CAL©Q¥ebruary 2007
CONDUCTI VE CONNECTOR, CONDUCTI VE PASTE COWPOSI TI ON
PROBE MEMBER, AND WAFER | NSPEGTI ON APPARATUS 5 AND
WAFER | NSPECTI ON METHOD TECHNI CAL FI ELD The present
invention relates to an anisotropically conductive
connector suitable for use in conducting 10 electrica

i nspection of a pluralit |nteﬁrated CIrCUItS

formed on a wafer in a s 5@ AY waf er,

conductive - paste conposition for obtalnlng this

ani sotropically conductive connector, a probe nenber

CarEpEon LA cARRAR GANRLA X NN gy pasTE
kaﬁPb?I%IB&ObERBEEE§EMBEﬁd 3NﬁaﬁE§E$afﬁ§f§¢+fﬁhrﬁﬂﬂKﬁETUS

using this and I'cu
anlsotroplcally ﬁﬁBdHﬁFFﬁeIQQEE?E ?ETﬁ |l e for use

in conducting electrical i1nspection egr at ed
circuits, which are fornmed on a wafer, a dianeter of

whi ch is, for 20 exanple, 8 inches or greater and a
total nunber of el ectvpdggreRrberkNSPECted in the
integrated circuits formed thereon is at |east 5,000,

in a SﬂﬁiQm@%ehﬁe1%&%%&aonar%Q%Qé%t%Eeaﬂa§h§sotroplcally
conposition for obtaining this anisotropically _
conductive commector,saipsiiobe fAenhete 2 egidueadny t h

"this anisotropically conductive connector, a wafer

ehspecicahn fmmpeemlmnemﬂloppﬂbﬁmlitﬁtnﬁs4ﬁﬁagiaﬁembeﬁrcuits
and a wafer inspection nethod using this probe nenber.
BoFedd var ya 2007er 2L IBACKGROUND ARThe wafer, a conductive -
paste composition for.obtaining this anisotropically
conductive connector a probe member equ1pped with this
anlsotroplcally 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 conmnector suitable for use

in conducting electrioal inspection of integrated circuits,

which are formed on a wafer, a diameter of which is, for

example, 8 inches or greater and a total number of
electrodes to be inspected in the integrated circuits
formed thereon is at least 5,000, in a state of the wafef,

a conductive paste comp051tlon for obtalnlng this

anisotropically conductlve 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.
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In the production process of seniconductor i nP&gbmue2007
circuit devices, after a great nunber of integrated 5
circuits are formed on a wafep forned of, for exanple,
silicon, each of these integrated 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 sem conductor chips. Such
sem conductor chips are contained and sealed in
respective proper packdgefGROMR ABfL t he packaged

sem conductor integrated circuit devices is further
subj ectBdth® %r‘B‘antiLﬂnt%’é?c?%to%lsé‘é‘tlﬁ%ucmr integrated

roperties thereof _are i nspected ynder ) :

RO R et b ey AFer o 35 BhvT 1 SRyt A Ehe: €, idgagmaged
senicogductor inteqgqrated circuit devi ces havin 1
FaPBRE def ot EOTPROSORN® ef T | FHM St SHeottgn GRmPLe
LOLegrat ed Gl T GHl L8, SUED 85, L PIobe Leste Ofrfhe s
burn-i n’tes?, a probe nenper - for ereccu(lnscajﬁ)g ‘ Y

ggﬁgsekéggtsag h, o881 eELL Qt?ga:} teksr)aéaec ?qué;aa%ﬁgg)cri?gae%es

ct of I nspection to a I'S usea.

PHOPEL FRIPELT 5 n & Se KPOYN &, IBRIDLT: GRS e 1A 18 velli hEd-a ted

board for 1 nspection, on which inspection electrodes,

baveubeen forinedid ik AGeonRgaACe M, t Bhar8slt 85Pming
corresponding to, a pattern of electrodes to be

sA8PECH @Gkt @aMban MUEOLeARE6ARLYtE68NIHEHE VEre

el astoner sheet arranged on this circuit board for
dASPeDied Nand\Ss Salcd aint S Saitcald propedughick@ges. Each
el astomer sheets, 9 February 2007 3 those of various

of rvict paskdpve henstaideetdedmidayowted Edrcexanpkeices is
Japanese: Pat ent. Application Laid-Open No. 93393/1976
Distthes esulgrecarmd ote opilwatd-yircdrddctthaé electrical

properties thereof are inspected under a high-temperature

environment, thereby sorting semiconductor integrated

circuit devices having latent defects.

In such electrical inspection‘of integratéd circuits}

such as the probe test or the burﬁfin teét,-a probe member

'for electrically connecting each of electrodes to be

inspected in an object of inspection to a tester is used.

As such a probe member, is known a member composed of a

circuit board for inspection, on which inspection

eleétrodes_haﬁe‘been-formed in accordance with'a-pattern
corresponding to-a pattern éf electrodes to be inspected,
apd an anisotrépically conductive elastomer sheet arranged
'oﬁ this‘circuit,board for inspection.

As suCh_anisotropically conductive elastomer $heets,_
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el astoner sheet (hereinafter referred to as 9 February 2007
“di spersion 5 type ani sotropically conductive

el astomer sheet") obtained by uniformy dispersing
nmetal particles in an elastoner, and Japanese Patent
Application Laid-Open No. 147772/.1978 discl oses an

ani sotropically conductive el astonmer sheet

"ghereinafter referred to as "uneven distribution type

BoaRi 95t Yobi ¢4t | LEORHUEST Vi TSt Wifedtegn krown.
obtained b unevenl di stributing caonductive magnefic
Bart%%%l%/ n PRSI t &R%%aat%iawﬁfr?&ee% 3@3-

P IE REF e Bt iy Wt a1y

ihsulating them  Further. 15 Japanesg .Patent. .. :

AT FABET GHITET dURSEH ING B SBGRORI985 i tel SLEReETLon

ineven_di stribuf i t i sotropi ti -

DS Pone SR P SRR SR QR SRS o¥Raine
IR S RAGE, 10156361 1CANAUCH LYV & 1R8%,

%ﬁdﬁlgﬁg?ﬁgmc?% gé%saétﬁi S plr ag&‘iZO I'n ?)h.éanuneven mer.

S etFdbutd o0 B yRe SOt oni sl Inai Copdbchiove 147772/1978

el astomer sheet, since the conductive parts are

d s aEsk d ) AC OGO L 18y RAHERICE 16Q [aSRARER] sheed

pattern of el ectrodes to be inspected of an integrated

Qid€alida ttber-d Nspesd ath dd “hmecadvadiageobs taompayed

with 25 the di spersion type anisotropically conductive

- aliasdtorri callieetecdmiudiaiv eeledetstionalr cterecthi obthéhwdeby

el ectrodes can be achieved with high reliability even
ureewaem Ji yntaeigrtat iguli 19 riee rarathne t36@7 madneiticuipk rsigllesi an an
the arrangenent pitch of electrodes to be inspected,
4l.0es tonpentier st an e dedt wasiread jodc epnduglitdver ogdesst o

be inspected. In such an uneven distribution type
Qﬁﬁgﬂﬁﬁﬁgﬂ&gﬂq)ﬁhickneSSmwise direction thereof and an
insulating part for mutually insulating them. Further,
Japanese Patent Application Laid-Open No. 250906/1986
discloses én uneven disﬁribution type anisotropicallyl

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 elastbmer

sheet in that electrical connection between electrodes can

- be achieﬁed with high reliability even to an integrated
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5 conductive el astoner sheet, it is necessary9tFebiuaty2007
and fix it in a particular positional relation to a
circuit board for inspectionzgand an object of
inspection in an electrically connecting operation to
them However, the anisotropically conductive
el astonmer 10 sheet is flexible and easy to be
deformed, and so it is low in handling progerty ,
ShdicPiidn STt h 1Ph & RenPATARGENEati BAt6R REgR 66ﬁ§@@?3 to be
wiring of electric products in recent years,
ﬁﬁﬁ@&%&?@d &|Fcu|FegéﬁchésaéaaetﬁeF@Pﬁn pdpacept

er._of eleﬁtrodes and arrange 15

incr n_nu
3I§8tf8§8§ gbhﬂﬁﬁp88ﬁ§ ty as the arrangenent pitch

Theref ore, the

f h | d b
Sos. bR C o T S%éf”@%latw%w%p%f e thRRIGR 1LY
L t
eFa PEQHEEOE15¥BgmegnEﬁge%Oplgglsgnggggg%r§vg% h?%% and fix

stoner s are ng to

' ﬁkeﬁhfécgérg98Ef8L' 8s591§£§£t£gfgél$8 FgO? glEFUIt board

inspecte ect or 1 nspectron urn-i

t i18Lhgpqahapd S; even
EES! 108500810k Nehahafdon s BEE Sk Si Asp Ol oPLM | ha

when the necessary p05|t|on|ng, ng and

élébﬁﬂl@ill@ec@ﬂﬁééﬂlﬁgSéﬁéE&%i@W £y P€hen.
ani sotropical ly conductive el astomer sheet to an

i nt egriafed;e¥5, GiHC i davica das e diraliveed1a8¢8me r
posi ti onal deviation between conductive parts of the

sinevieni €l 81 ¢k ol ¢ odnd y@esy , ©hilsOtdOp GRdd y Gonductive s low

el astoner sheet and el ectrodes 9 February 2007 5'to

be haspect@dofpdhey i ntlegnrakidd ionr, cwiitthdehiece occurs

when they are subjected to thermal hysteresis by
mxnﬁnﬂuﬁlnarxnmange h yynedercoiefy ivciminty aff tdleyatadic products
expansion is greatly different between a materi al

{1 ore st AT 5, sittfeortethidingwip- devioregremdedherein

circuit device that is
tend to increase in number of electrocdes and arrange

electrodes at a high densrty as the arrangement pltch‘of ;

the electrodes becomes smaller. Therefore, the positioning

and the holding and fixing of the uneven distribution type

enisotropically'eondnctive elastomer sheet are going to be
difficult upon its electrical connection tolelectrodes'to
be inspected of the objecn of‘inspection. |

In the burn—initest on the other hand, there is a
problem that even when the necessary positioning, and ,

holding end‘fixing:of-the‘uneven distribution type

‘anisotropically conductive elastomer sheet to an integrated

“clrcuit device has been reallzed once p051tlonal deviation

between conductlve parts of the uneven dlstrlbutlon type

janlsotroplcally conductive elastomer sheet and electrodes
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the object of inspection, and a material. (foP February 2007
exanpl e, silicone rubber) making up the uneven

di stribution type anisotropiegally conductive

el astoner sheet, as a result, the electrically
connected state is changed, and thus the 10 stably"
connected state is not retained. In order to solve

such a problem_an anisotropically conductive
&6nREctHEPESHFOsed Shealhrbtarahadect Fawet plarEse mRF e

~an openi ng and an :ani sotropi cally_conductive sheet

YPERNGEEYI ATEnEUBPEATERY 6P ERFEMAE rAnEterets dnd
eri pheral _edge

d 15 ' b ' d
TBBHR-eRE-F Shenapy abL s Bobh Groposeh (e g ion
Pat ent li,cati Lai d- No. 40224/ 1999). Thi .
i GOy CA Iy CORAURTE VEoGoRNBAEDT 15 (e e -
RigRe55 LG b8, AR BRAGTERE A e el ke s

dugt | f_-a f 80
L T e S

provigded. ranbbamenpkats 99 havi ngan, %3%&93@%&58 type

arranged in alignment Tnthis nold, and a noldin

84 861 Bbp 28a M L Nc60aGMEL b & 8 P L LSRN Didd RO resul t,
magneti sm di spersed in a polyneric substance-form ng :
B 6618kt r WA TNy Vebhn SEEOIEs t A &l AHGH R Y BRId &hus the
substance by a curing treatnment, is 9 February 2007 6
§esbipt omneegb@nstaed utk npd hestoperiang 91 of the

frame plate 90 and an openi ng edge thereabout to form

a nol dimgprdet eté adolwyerudb.a Hatodhlehhe atondicbityepically
particles P contained in the nolding material |ayer '
Onduetive acstra¢etdr dioygsrset] din & e tdl-dianig fakew allate
| ayer 95. Both top force 80 and bottom.force 85 in the
hﬁﬁtpg an opening and an anisotropically conductive sheet

arranged in the opening of this frame plate and supported

at its.péripheral edge by an opening edge about the frame

plate has been'proposed (see Japanese Patent Applidation

- Laid-Open No. 40224/1999).

This énisotrdpically ¢onductive_connector is -
generally proauced ih the following manner.
| As illustrated in Fig. 23,1a mold‘fpr moldinglan
anisotropically-conductivé.elastomer sheet composed of a

top force 80 and a bottom force 85 making a pair therewith

'is provided, a frame plate 90 having an opening 91 is

arranged in alignment in this mold, and a melding material

with conductive parficles exhibiting magnetism dispersed in

"a p0lymeric substance-forming material, which will become

.an elastic'polymeric substance by a curing treatment, is
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respectively have nol ding surfaces conposed of Fabruary 2007
plurality of ferromagnetic substance |ayers 81 or 86
formed in accordance with a gattern corresponding to

a pattern of 10 conductive parts of an anisotropically
conductive el astonmer sheet to be nolded and
non-magneti ¢ substance | ayers 82 or 87 forned at

ot her, portions than the portions at which t
& dﬁéfghét ICE s t AT et e S o8 PEF18E ﬁév%f bl frame

: rﬁ Q?Ctlv forned, .and are arran%Ed in such a manner
PHE-©

A GPEEIpanErAg FBFFERRGHEL Fe SepRiarftetding

d to h th f, f
sRkRg ﬁ&@ﬁ%ﬁa;’ﬁ P8 ar e herh i Ly o ol Aufper

urfac

| ?ﬁ” ATelhirores Be184RE FRs280 LelFbrag e T & stare

Lc..field h
ARSREFSin SRS PRl BaBeRE ot ey o7 omagﬁé't e

Subst aBeey| 2ue! §o§aeo§ot93dt88 L Co B0 Al 54 NSId o1

correspondi ng ferrorragnetl C SU stance ayers

LBephett gamf0ha6.8R01h1 Ry sQPbeQQScéﬁb$§%H”E¥ a plurality
conductive 25 parts, than the other portions, to'the

88l depgonBtBbkak shBY¥eAnd8 18vtPe i i GKNESSPnR® in
direction of the nolding material |layer 95 As ,a
desoktiantbewg @RdECHAVEe PAT &b EFESpF@ keI dIal ba2QQFn b

di spersed in the nolding material |ayer 95 are

gabtrecedvat pathe porin omsisderepidwel Magratdurfivel @lastomer
having the higher intensity is applied in the nolding

simeeti 8b bayeorl8sd ané.nontiwmyperic ondbdietnween dylees 82 or

-ferromagneti c substance |layers 81 5 of the top force

80 Bpdmefeht Qbheesmmwgsfmammaqrmcwbettamm the
| ayers 86 of the bottom force 85, and further
m%wean@élgss%sm% lavepe thQ:Ikrféi;shé\M%éDeen

~direction of

respectively formed, and are arranged in such a manner that
their corresponding 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 inteneity at portions between

ferromagnetic substance layers 81 of the tdp’force 80 and

- their corresponding ferromagnetic substance layers 86 of

the bottom force 85, i.e., pertions to become conductive
parts, thap 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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the molding material layer. In this state, the ReoteiyaD07
material layer 95 is subjected to a curing treatnent,

10 whereby an ani sotropical |l y; conductive el astoner

sheet conposed of a plurality of conductive parts, in
which the conductive particles P are contained in a
state oriented so as to align in the thickness-w se
girection, and an insulating part for nutually

h3RFREFhg R ke ROMHIG iMA-S15 glarkey s Yfppded Jiafhgred at

-f%ate that it eri pheral edge has _ been supported by

@ Rpeht My etife % AR g 1516k 2V ipHe 8By higher
duci i.sotrapicall onducti ve c¢onnect or. ]
K G o AR S5 Ui G FEHACRA PacsRdadt Louer 95, i.e.,

r .o it i.s h t def d d t
SR Lo bl S 10 P S5O0 A0 SES Locs

posi ti oning  marK

SIDIGIEE i o dd 97 ek eiy piyagces WggeRt:ile,

IRt &d Glsr ¢y }allqe,yli ¢8 GRR l@ﬁﬁﬂﬁ&kg-ﬁgggu(g]gggcééon of

[ db h | - made f .
c%%g?g?qgﬁa%gﬁ%ka%%.%%%P%%%%r é%{%sspgﬁéﬁﬁgg?egrﬁéggﬁetlc

upon an el ectrically connecting operation _
thiat e@natied meikckeyhl daybee. 10 @il tdQhve a ¢ §J1ding
low in coefficient of thermal expansion is used as a
mamkeriiadl 1bgerf 06MiBgstibee8tEabEyasYcRPOTy Srddaf@nt

pl ate, whereby the thermal expansion of the '

- wheirsblr api ealikypteopdugl i yecsheettise r€sisaimed Hedhe

frame plate, so'that positional deviation between the
cowpdaetl vé appitsadityhefunenénctdiss rpdtits ond yaeich the
ani sotropically 5 conductive el astoner sheet and
cehdectédesrevtbelenspeatredcontatied i it egrataate circaited so
device is prevented even when they are subjected to
aghépPnaligpsier 88 sthyckeaperat s edindeinige:, And an
result, a good electrically connected state s

‘insulatlng part for mutually insulating these conductive

parts is molded in a state that its peripheral edge has
been supportéd by the opening edge abqut'the framé plate;
thgreby preducing aﬁ énisotrdpically'conductive connector. -
‘ According‘to.sﬁch an anisotrdpically conductive |
connector, it is hard to be'deformed and easy to héndlé

because the anisotropically conductive elastomer sheet is

‘ suppqrted 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 holdiﬁg and fixing

to an integrated circuit device can be easily conducted

upon an electrically connecting operation to the integrated

circuit device. In addition, a material low in coefficient

of thermal'expansion is used as a material for forming the
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can be stably retained. 10 By the way, in a pPdisbruags2007
conducted for integrated circuits forned on a wafer,

a method that a wafer is divigded into a plurality of
areas, in each of which 16 or 32 integrated circuits
anong a great nunber of integrated <circuits have been
fornmed, a probe test is collectively 15 perfornmed on

all the_integrated circuits forned in an area, and
tRempr BhateesthrgeklicEBestherpapertRrmwi o i Hee
integrated citcuits formed in other areas has

ABFEPLFOPRCAhLENCAREPEEYVE| phrebeht JRui ingtely Howe frame

~ beep a de d for 20 col]|ectively perform ng a probe
PLEFonc o1 b i

on?Of 6P ExBRPE B 0B of eV iDH o hiRefiiRcEd T Gpndictive
LT ted Ci It : at  _nunb f

BheBhrak 2! ShETeE ALK LB AIPL Bine Yol

TRV A0REEL ARl LSh LR A LD e

[ I | I ndi vi dual | d
@f‘“@he ! ln#@#ﬁi’c@d é’f:gc%aft' a”c?e&fcé e pret®n QP%F’SS‘?EQ’P@&

electrica specti on great n

ChdFUlte dﬁ.‘(ﬁf@ét&?c@djsﬁleeﬁ&{i gnfseggrlé%rﬂé %g?%si;n%erlature

inttegrated circuit device that 71's an 0Dbj €

dSReCt i AR 4 $kiie, %n%obﬁseﬁ@BQEhggl%%r%ﬁf@@%ﬁ%ﬁeg£ate

whereby inspection cost becones consi

dAOMes Ut b Ieasansinddiere has been proposed a WBI
(Wafer Lebel Burn 5 in) test in which the burn-in test

| S- colHyeathevalay, per foprRmbeORr e tdc8atiuhHBeEcRf integrated
integrated circuits formed on a wafer in the state of

diheuwigfserfoieen oa waferfdhate e taBdobheet aofafer is

i nspection is of large size. of, for exanple, at =~ .
digrdstedd diniches glmrdildist ef, areas, in each of which 16 or
32 integrated circuits among a great number of-inﬁegrated
circﬁits.have been formed, a probe test is coiiectively'
performed on all the integrated circuits formed in an area;v
andrthe prbbe test is sucéessiVeiy performed on the |
integrated ci;cuits formed in other'areas.has heretéfore_
been adopted._ | |

In recent years, there has been a demand for.

collectively performing a probe test on, for éxample, 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 ihspection of é

great number of integrated circuit devices because each

¥
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10 and the nunber of electrodes to be inspect @Febomare207

thereon is, for exanple, at |east 5,000, particularly
at |east 10,000, however, the follow ng problens are
i nvol ved when the above-described anisotropically
conductive connector is applied as a probe nmenber for
the probe test or WBI test, 15 since a pitch between
| ect S; tQ be .inspected in_each integrated circuit.
RetEdesy IR RIS T dfdaP PB) FREpet 1aspection
f gr. havi [ ter.  of., for exanple, 8 jnches
?% 1rfaaviy %)?t%t%g%d 1ngé§§r§nF8nv6§ eaﬁ, whereby

bout 20 C i'S Nec

anspelhapiealy SAANCY K82l RRLONRY BNGR! . A PY. 220

i aireter of a I ncheés as an

¢apdueki VehetRNAGE! syc : _
anisotropicglly c%n %gPrgggﬁg%ggt%n@%gghg%?f?g 1&gl Burn
ip)t heswhoheyakea. thut Leaghscopduciiv | 514 ne,

and the_areawproportion of %ﬂeeggﬁrigcééfigéE%é?ly
pepduehbdecpakt §rbott hammwbe! sfsyﬁéégfa\ﬁédéf its formed
ani sotropically conductive el astoner sheet 1s |ow ﬁt

bs sheaeéor enexheesehyedbEf gyl fator Surely produce

'such an anisotropically conductive el astoner sheet.

Accor dilngh ya 8a Febrileay 290n A0 adeldt i pddamRl s of

-"lowered in the production of the anisotropically

toraiics i ve. ef asfoneexahebt, s bedasu tincHd?e in diameter,
production cost of the anisotropically conductive '
Fdstraruirietof nelessesiesn ibe tinsmedted ifdspedt kB reon

- cost 5 increases. Wen the above-descri bed

5 ST opiaw sy, cohdurtdve . Whneetrdri civd anrded ads laast
prove menber for the probe test, the follow ng :
153 endrtfey g 5w ot dEo Partiing ey ofiemisnedrebyi nioil miedgwhen

_ oating | ayer forned 10 of a high-conductive netal,
5 A8

Iﬁﬂ ,s%ﬁﬂquNaqqﬁgqqqagcal,y conductive copneqtor is

_applied as a probe member for the probe test oi WLBI test,

since a pitch between electrodes to be inspected in each

-integrated circuit is extremely small.

Namely, 1n order to inspect a wafer having a diameter

of, for example, 8 inches (about 20 cm), it is necessary to

use an anisotropically conductive elastomer sheet having'a-

diameter of about 8 inches as an anisotropically conductive

connector. However, such an anisotropically conductive

' elastomer sheet is large in the whole area, buf 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. Accordingly,
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on the surfaces of core particles conposed of 9d&ebruary 2007
ferromagneti c substance, for exanple, nickel or the
like, are generally used asiphe conductive particles
in the anisotropically conductive el astomer sheet. 15
In the probe test,. the nethod that a wafer is divided
into two or nore areas, and the probe test is |
col |l ectivel performed on integrated circuits forned
YHekhchs grxtrenedy vierrred das he gt iges &of Bé¢
above. When the probe test is performed on integrated
TIWEP TGl AL R G 20 afdgiud othasft-egfat RoReBRLE:
waf er having a dianmeter of 8 .inches aqr 12 inches,
e TRr Gt YU GOF ConUdle RTSEET o R L S5BEE ot Ve
rocess in.plural tinmes as to, ane wafer. . Accordingly,
TR (Ot A THe r 88 Cos (o o tGFedPRGIGE oSt
fﬁcg%gggé, the ani sotropically conductive el astoner 25
sheet "used is required to have high durability in

repea%%%n.ﬁﬁ% Jﬂ%%@t esd@@%@ aa%qg%%ggggggblyscag%gdtive

ani sot ropl y conducti ve el astoner

-d&%%%ﬁﬁﬁyBiéMHEéJWEWg@fﬁ%@%u%%%bégo%orllhgiEE%beCEFEE,‘the

particles 1 n conductive particles are exposed to
ARy fddiéLAanduahivitkkgof the conductive
particles is markedly deteriorated. As a result, it is

di ffi eult il oseloditld ihbe BYCEsSARNGCANBEELE Mt YaySr W8Pmed
t he above-descri bed anisotropically conductive _

oF0 AN AL LK dohdbeed vas m2tRnQVv eoreshampiier, gbeaWBTtheslike
the follow ng problens are involved. In the WBI

oneshe the faniesotorfopiocal byredndaet corpoekdstbonmer sheet
are, at the conductive parts thereof, held 10 with
feressage et celsebisrtades ,t dolbbecknmpéet, ediched waf thet hake,
is an object -of inspection and inspection el ectrodes

agk ghlaerally used as the conductive particles in the

anisotropically conductive elastomer sheet.
In the probe test, the method that a wafer is divided

into two or more areas, and the probe test is collectively

‘-pérformed on integrated circuits formed in each of the

divided areas is used as described abo&e. When the probe
test is performed on integrated circuits formed at a high

degree of integration on a wafer having a diameter of 8

inches or 12~inches; it is requiréd to conduct a step of an

inspection process in plural times as to one wafer.

ACcordiﬁgly,Ain'order to conduct the probe test on a great

‘number of wafers, the anisotropically conductive elastomer

sheet used is'required.to have high durability in repeated

" use. However, when a conventional anisotropically -

conductive elastomer sheet is used repeatedly over many
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circuit board for inspection, and exposed to &dehiugty2007
tenperature environnent for a long period of time in
this state. However, when thg; ani sotropically
conductive 15 el astoner sheet is used repeatedly under
such severe conditions, the ferronmagnetic substance
maeki ng up the core particles in the conductive

articles mgrates _into the %h conductive net al
E&F‘ﬁlsng CORE Be4thilg ePayBr COBRBUERAVS PRELEOhIuICATYigXPosed

tpe conducti ve parglcles is. markedly 20
&fFofYedceas 239 & ﬁlFOH?PCFéVHFYf?EuFQet?PW@R%ﬁ%Ve

h . d th
D L e UL
- h f b
e L e N L T
t, b d.f ‘
nSpecihgn ehEcLERdEsoBlelIEF EI B ALE concucrive

esﬂggewempg%é og%\g%gxg&ﬁgﬁ LHCKRGSSWMSe the

direction orned S0 as to”’

£bP08R4 By ﬁreb@éﬁgnaﬁére%% As a result, the
conductive particles are noved to follom1the

def or nBd | ORe OB HeLbase Eﬁﬂ‘%ﬂfﬂotﬁﬁbﬂd&ﬂﬁfI@%n@ﬂ@%@v%f
'the conductive partlcles becones a curved state. .

Flid hefier WeeBed 4he, ait SEtd Qi Bl d i eORUGl VRereor, held
el astonmer sheet is exposed to a high-tenperature

weimh noneeatrénby e Bestaddns tite Hsespmited ah BOWHEIFRE that
the conductive part greatly expands. As a result, the
icorductbh vecparf | thase @rimmarell itsdealtdiow €hectrodes of the
expansi on of the base material, and so the state of

Gl uiot dhedpd of o 1 hiengmewduicti v erghrdzipolses ite ehahdgh-

Wen the anisotropically conductive el astoner sheet

Geann e U R @ pRiay Bt ameg it sﬁm anaBing @etrlopeprfaneme gut this

~occurs on the
state. However, when the anlsotroplcally conductlve

'elastomer sheet is used repeatedly under such severe

condltlons, the ferromagnetlc substance maklng up the core

particles in the conductive particlee migrates into the

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

the conductivity of the conductive particles. is markedly

deterioratedd As a result, it is difficult to ﬁetain_the

necessary conductivity.

In addition the anlsotroplcally conductlverelastomer
sheet are, at the conductive parts thereof held with |
pressure by the electrodes_to be 1nspected in the wafer and
the inspection electrodes of the‘cireuit'board foﬁ

inspection, whereby a base material forming the cohductive

parts is compressed in the thickness-wise direction, and
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base material forming the conductive parts, aRdebiwgry 2007
chain- of the conductive particles is disordered. by _
this permanent 15 set. As a rjgsult, it is inpossible

to retain the necessary conductivity. The coefficient

of linear thermal expansion of a material making. up

the wafer, for exanple, silicon is about 3.3 x
K. . On the other hand, the coefficient of |inear

0
‘%6’-‘?5*8?%?%%%%. SHORFAEE ik ef | RIa HAKI HEEGipiathe AS a

ani s %roghcall conductlve el ast omer sheet, for
ERaREt o b e Aa iR e Tr e bt 2 2% o diakLow the

SR T3 0 1 0 S o
RSP A i BT, o
%%st one g}?{%ﬁjele%altlﬁ{eﬁ d%?erlo‘genoﬂln syt%rrgeorg %te%ls exposed

&y W%Mperjécu\gee%rﬁug{o%en fiferg %1 Uy E%ﬁ.‘%d base
ctive

bet ween 't he wafer the ani so ro ical'ly condu

e st e re sheely 'ﬂhé'B%ndﬁE%ﬂ aQQa@@eaX%gd ESBH@titAs a

expansion in a p ane dlrectlon as descri ove
et | e \eoliddd Gl Ha@Haravwent :2 H%%bﬁ'%@akoll?ﬁ the

~devi ati on between el ectrodes to be inspected In

evgfeers iand dtheheondue! it epaklis and Re aRkSeLheRi sal ke
conductive el astomer sheet upon the WBL test even
cifagm toife theecopkeical vedgea reficliee aei sBthgpicalWhen the
conductive el astoner sheet is fixed by a franme plate
ahawwﬁgoanceqawvabeduCi@veoeﬂhstbeet ehekicnearusber mal
expansion to the coefficient of linear thermal
repgateddy dn shehwdHLBL. teAs, ppebaanenibesstfoccthe WBthe
test, are known those in which an anisotropically

besrdieteraad| derpies sheeropductive parts, and the chain

of the chductive‘particles is disordered by-this permanent
set. As a result, it is impossible to retain the hecessary
conductivity. |

The coefficient of linear thermal expansion of a

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

3.3 x 10°/K. On the other hand, the coefficient of linear

" thermal expansion of a material making up the

anisotropically conductive elastomer sheet, for exémple,

silicone rubber is about 2.2 x 107%/K. .Accordlngly, when a

wafer and an anlsotroplcally conductlve elastomer sheet

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

-20°C to 120°C, a change of the wafer in dlameter is only
0. 0066 cm in theory, but a change of the anlsotroplcally

,conductlve'elastqmer sheet 1n'd1ameter amounts to 0.44 cm.
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fixed on to a circuit board for inspection cofebmdry 2007
of, for 15 exanple, a ceram c having an equi val ent
coefficient of |inear thermak expansion to the
coefficient of linear thermal expansion of the wafer
(see, for exanple, Japanese Patent Application

Lai d- Open Nos. 231019/1995 and 5666/ 1996, etc.). In

such a_probe menber, as means for fixing the 20

ani sot"h @alqr;ﬁactorﬁ%"tfc‘iﬁliﬁ‘él%ﬁ dst SRseteHebetgephéhe wafer
circuit board for inspection, a nmeans that periphera

%Rﬁtﬁ@ﬁu?QﬁsoﬁﬁﬁP%ﬁﬁ rQRHQﬁﬂqﬁY%xﬁ%§§$9P§§ eP§8&torgr the
heet are nechanically fixed by, for exanple, screws .
SQ%Hthi iR Y AR te}ﬁﬁénrsilfé‘dl\‘i\‘/i gﬁpiﬁne direction

nsi der ed.

. adhgesive . t | i ke, d_ 25 the ik
o R P ans A RE RO INGFar Spor EroREogro®

IS RS S 6 BTt el oBpgren on
%ﬁe!ﬁ%f@g'§ﬂ§ﬁﬁﬁéhégﬁgﬁaﬁidéapa t%vﬁﬂttHgséhiggﬁkogically
e e e 0] P In

evi at1 on. tween t ect es to be 1i1nspecte

édﬁadﬁﬁfyé‘@T$§H8%é¥“§ﬂégﬂ'ﬂﬁoﬁaEE% WRRENEest ev?ﬂewhen the

ani sotropically conductive el astonmer sheet for

AR R x93 T he MRARSebpliciing tontheriyaMBlastomer
pl ate as described above. On the other hand, . in the

Seanrs ief hitodangywiat Fribbe padhesh¥eingt ahSefecessany to

apply the adhesive only to the insulating part in the
carifFaichiepitc alfl ¥ igeaduehieraael azpaneiodOtshekt thedriefent
to surely achieve electrical connection to the

ofi Adwiet rbahedrkdr expapedbnonf Shaceathe.

ani sotropically conductive el astomer sheet used in the
W.BI Aeeptobs swambersnivkether @hBéneast pidch lofowhethose
conductive parts, and a clearance between adjacent .
igomBtichi wva paisotirgpically conductive elastomer sheet is

fixed on to a clrcuit board for inspection composed of, for

example, a ceramic having an equivalent coefficient of
linear thermal expansion to the coefficient of linear

thermal éxpansion of the wafer {see, for example, Japanese

Patent Application Laid-Open Nos. 231019/1995 and 5666/1996,

etec.). In-such a probe meﬁber, as means for fixing the

anisotropically conductive elastomer. sheet to the circuit

.board for inspection, a means that peripheral portions of

the anisotropically'conductive-elastomer sheet are

mechanically fixed by, for éxample, screws or the like, a

: means that it is fixed with an adhesive or the 1like, and

the like are cohsidered,

However, in the means that the peripheral portions of

" .the anisotropically conductive elastomer sheet are fixed by
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15 small, however, it is extrenely difficult Pichmety 2007
to do so.” In the neans of fixing with the adhesive
also, it is inpossible to replace only the
ani sotropically conductive elastoner sheet with a new
one when the anisotropically conductive el astoner
sheet suffers fromtrouble, and so it 20 is necessary
to replace the whol e probe nenber including the :
thPcirteBeard Fof +hspecttohs wmetremedsuldifTimrldage in
inspection cost is incurred. DI SCLOSURE OF THE
T ARPOEE4PRAHr @LEHF L1 PR R TR Thdd D g afardelesn to be

the basis of _the foregoing circunstances and has as
FIOFTFET Bbj WiT THEST proy i o Bt I Soertsprealthy

n tive nector 9 February 2007 15 suitable for
L A e i Fhse tgr the same

‘ | t ' t ircuits f d f [
gl e S IEGEELSP S, LR Sl

dhalding. and  fd xing to the wafer, which is an object
of Inspection, can 5 be conducted with ease even when

the Wajeraas @dAnde Area gk mggflﬁéggkg;%gt bPERSEne

or greater in dianeter, and the

 daneba daspactied rie%eta*},%ﬂgntt%%ﬁbﬁgi _tﬁiar&!:ihééiwf&'ﬁgyiéo the

smal | ,” and noreover good conductivity Is retaine
isisnAkitingy pever imepeat ecidserbsiBLONy aBHaheRSvdO0c1astomer
service life is achieved even when |¥ I's used
shepeatiadoydeavet FRME1ki BBBicheSETORHr 0BLECtoRictPEon to
present i'nvention is to provide an anisotropically
tbendderinié boamectfor tihabegodn. cayiduat itHdYy i s

retai ned over a long period of time, 15 thernal B
agasabirbptgaildvhicghduandveongaseonéceshéde wsed anhievediipr
even when it is used repeatedly in a test under a

test is small in the arrangement pitch of the conductive '

parts, and a clearance between adjacent conductive parts is

small, however, it is extremely difficult in fact to do so.

In the means of fixing with the adhesive also, ‘it is

- impossible to replace only the anisotropically conductive

elastomer sheet with a new one when the anisotropically
conductive elastomer sheet suffers from trouble, aﬂd so it

is necessary to replace the whole probe member including

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

inspection cost is incurred.

DISCLOSURE OF.THE INVENT ION

The present invention has been made on the basis of

the fo:egoiﬁg circumstancés and has as its Ffirst ocbject. the

provision of an anisotropically conductive connector
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hi gh-tenperature environnment, in addition to ®Oebalagva07

~first object. A third object of the present invention

is to provide 20 an anisotropjcally conductive

connector that a good electrically connected state is
stably retained even with environnental changes such

as thermal hysteresis by tenperature change, in
addition to the above objects. A fourth object of the
preSahiei APENEEBNINsCPBARGt brE Ve Hec br Eombutt$vec pawt eof a
cgngoiition suitable for forming an anisotropically
BORARCt FYeofi IRFPAT R hed apbyeudescfopeed on a wafer in a

‘api sotrgpjcally_conductive connectors. 9 February 2007
16 FRE

WE1PT t RBbYREET of Y HENHF R S0 1§ AT orf1d hglding and
rovide, a, probe_nenber, by which positioning, and
ROt H A AnERe { TR TG: LGS Bran HEKRFY < ari ToiesdtcoF, can
nspection, .can_be _conducted with ease_even when the
hEPEER el PP e 80 NS0 Sht et e Fasncnds e area
e ' ' ter d the pitch of e].ectrodes to
he’ ﬁ%e%ﬁ“&gf%’et{ﬁeiqcﬂ?%sgroaﬁ et-gr Ui s AW& (i gnd the
: 0V.E . ivity i,s.r i_ned
e T ong perTad off fima e o el Eityiigeed
g @ Geo (VA life i i.ev v At .
IS u;éd 16>F%%Eé%ié%tgﬁﬁdé¥ﬁ%HﬁFgﬁﬂ%%h%g§ht%ggﬁﬁﬁleﬁty s
QIR ITRIATE Rur o 1S M Rkie Gle Rl tleie WRIe$@Nh 1 HRVeRL oA ong
is to provide a wafer inspection apparatus and a

swafudice Nspectisondmihed en qarducti Bg akeat E::b%@!atedly
i nspection of a plurality of integrated circuits

- chemmedngn tamsaf.er in a state of the 15 wafer using the

above probe nenber. A seventh object of the present
i nvendi erciogdt objpcavibde tar anesehtophoahkyosondugsdi ve
connector and a probe e

- .provide an anisotropically conductive connector that good

conductivity is retained over a long period of time,

thermal durability is high, and long service life is

achieved even when it is used repeatedly in a test under a

highétempérafure environment,-iﬁ addition to the above
first object. |

A third‘objécﬁfof the present inﬁention is to provide
an anisotropically coﬁductive conhéctor that a good
électrically connected state is stably retained evén with

environmental changes such as thermal hysteresis by

temperature éhange, in addition to the above objeéts.

A foﬁrth_object of the present invention is to

‘provide a conductive paste composition suitable for forming

an anisotropically conductive film in the above-described

anisotropically conductive connectors.
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menber, which are high in durability in repeatddbumey 2007
when a probe test is perfornmed on integrated circuits
formed at a 20 hi gh degree ofig ntegrati on on a wafer
having a diameter of 8 inches or 12 inches. A eighth
object of the present invention is to -provide en

ani sotropically conductive connector and a probe

menber Lch are high in durability in repeated use
when 75 éﬂ@? égﬂ%%lﬁ Y TG Iits 1pEPRGERBdIBNto provide

d ts_ h ted el ectrodes, and
PopRehCaFoaoRF g %déajré‘%'%? Pritbaing i ancbmod ditpand

Iar e.area. February 2007 17 According to
?ﬁ% b ef2nt | %ggﬁtl%%lc?h%? PRI Pr JViREGTART . can be

t t table. for use

@ﬁhégﬁéﬁglﬁﬁéhg %% rlgal'Vw %@2 gggﬁﬂggygﬁﬁhao#agge area of,
f it n_a waf.er

ﬁ?%rg%%%%l%f E%ﬁ@“%g %%ﬁ%fkggge%gr,rgﬁg the pitch

$f al Boct Rodbl Chy %@@H?Aéé%ocfes eacsqtn 2l r%%EdyCerUltS

conductive filmarrangin

- fdrhgkess- yméﬁi(hiﬁﬂnﬂd¥EdUef Jd ¥R Rl %&9ltpa¥§ DEED:ined

fornmed correspondingly to el ectrode regions,

V' 2: 5110 Elcﬁﬁj reglesod o Me: s pegiethhawe gen: alr §Qgﬁ£jgh and

in all part of the |ntegrated circuits forned

Itchey mﬁeﬁ,ce vihil & iisS ahieRjeeCleveh WASREsti 98, uasd _a
plurality of elastic anisotropically conductive filns

rapegigetl i urtdeer a éspeeticncani-aebr epiyeabhiesonduct i ve
filmarranging holes 15 in this frane plate and each
suppoktedxbl theeperophehal predge: ahowinttie is to provide
ani sotropically conductive filmarranging hole,.
ﬂmmaﬁﬁrnJéEMHeQﬁith@pehaetue andsetwaperaihgpectlon method

for conductlng electrlcal 1nspectlon of a plurallty of
1ntegrated CerUltS formed on a wafer in a state of the
wafer using the above probe member

A seventh object of the present invention is to

- provide an anisotropically conductive_connector and a probe

member, which are high in durability in repeated use when a

.probe-test is performed on infegrated circuits formed at a

high degree of integration on a wafer hHaving a diameter of
8 inches or 12 inches.
- A eighth object of the present invention is to

provide dn anisotropically conductive connector and a probe

member, which are high in durability in repeated use when

an electrical inspection is performed on integrated

circuits having projected electrodes, and formed at a high

degree of-integration'on a wafer having a large area.
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conductive filns is conposed of a functional EBdiebruary20607
having a 20 plurality of conductive parts for _
connection forned of an el astjizc pol yneri ¢ substance,

cont ai ni ng conductive particles exhibiting nmagnetism

at high density and extending in the thickness-w se
direction of the film and arranged correspondi ngly

to the electrodes to be inspected 25 in the integrated
ci rcui ASCPHFTRA Toh tHe REFTRDT WHI e §30n + HEe3) dét tdms

i nspection and an_ insul ating part nutuall i nsul at;in

RS ed rRfu AT P R L3 by ¢ &5 ot efter suitable
b . 2007 .18 t to be orted int |1
T AF S T P S Mo A T LR RO SR Of @
d fixed to th [ | e b th : .
S0 i el T S PIRT  Rore e i
é%ﬂfe f*@r@lé)l e, a%iS Wbed'm%{h tefHe, conductive
iC 'd Cfkhe 0

par es contained 1n nductive part for

connect i ' el asti G . 1_SQt:r Qpj onducti ve
film ggreﬂ(}’b@é;!%%geﬂyqilogﬁlrﬁpt%glug%rl??geéfgf core
RATd G} &1 SN JBRANETE 5SMWh Rys ofY 91%1%%”%%?1' ve

metal, a proportion of the high conductive 10 netal to

- BNy P td HieS e Al Wi18aS 191k iy MBS $heaRdambNiate

thickness t of the coating |ayer forned of the high-

neerd pddny & oreiedl coMetipdnelieRiiGuitat d setttr-old® regions, in

accordance wth the follow ng equation. (1), is at
vwihdasi A@dtrcdesquat iben inshedted hlaAeSherh XribhGéd, in . all
N)] 15 whereint is the thickness (n) of the coating

* orayertf afitathe dihticoer altiegh cdonduclsi Vernetabn, Shei safiler,

BET specific surface area (n2/kg) of the core

whachi dlsesin pbijsca sgedinfspecgriav,t pnd( kgpbiByadityhef

hi gh- conductive nmetal, and Nis a value of (mass of

eflige tHicg rnd srdueriive ldet glondocalivendd 1ot ehsanged in the
respective anisotrbpically'conductive film-arranging holes
in this frame plate and each supﬁorted by the peripheral
edge about the anisotropically conductive film-arranging
hole,

wherein each of the elastic anisotfopically

conductive films is composed of a furictional part having a
plurality of conductive parts for connection formed of an

elastic polymeric substance, containing conductive

particles exhibiting magnetism at high density and

extending in the thickness-wise direction of the film, and

arranged correspondingly to the electrodes to be inspected

in the integrated circuits formed on the wafer, which is
' the object of inspection and an insulating part mutually

‘insulating these conductive parts for connection, and a
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20 conductive particles). In the anisotropi caPIEgbruary 2007

~conductive connector according to the present

i nvention, the conductive partg cles may preferably

have an electric resistance value Rof at. nost 0.3

SL as determ ned. by the follow ng neasuring nethod: 25

El ectric resistance value R an electric resistance

value determ ned after preparing a paste conposition

B9rk n‘éadbﬁgsum@r@e@f llﬁh@gé@hbmcgwee%aﬂ i% [ney ighe 118 edge
uid-9 Februar 2007 19 rubber, arranging this

%gs*fléecg%%%wm Lhaed B the arisles aga@ﬁqe

|ng a di apeter o 1 mmand_arranged so as ta
%ﬁ% eth® TP OIMRICHM I oG £ g BT aRging hole in

ly netlc ield of 0.3 T between the pair of
?ﬁg kﬁggﬁﬂgg%e | eavi ng the paste conposition to
stand i,n _this state ntil the e e tricr S|st ng
valus Y Tedh e COMIC SRR TS0 488 BéR6Redh the
&l phG anlsolrapleal by Gonducthve connect or
accordlng resen i'nventi on, e coﬁbuctlve

BALL4 155 VL AN A YIS, TSR L comring the

surface ar ea

AU ORI €ald e GRNAUGHTME SANBAGLHY, ﬁg&%@'lga w&@ht he

present invention, the coeffrcient of | "near thernal
RN & ddandi-ane Dt Jry o efrer-all ¥iBg-abnARstive
3°x 15 10-5/K. The el astic pol ymeri c substance

rfeaial " e eJoast ipardaniset nepieallkys¢ondugt byenkkkMBang
may preferably be a cured product of addition type
thequitd. cHrldseone afubher costdse; 1egepr €ssnen 8t ths Bigh-
nost 10% at 150C and whose duroneter 20 A hardness is
cthdwtGle Teeadyr ometctr iA harndndssedf otihein accordance

with the following equation (1), is at least 50 nm:

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

wherein t is the thickness (m) of the coating layer formed

of the high-conductive metal, Sw is a BET specific surface

area (m®/kg) of the core particles, P is a specific gravity

(kg/m®) of the high-conductive metal, and N is a value of

(mass of the high-conductive metal/total mass of the

- conductive particles).

In the anisotropically conductive connector according
to the present lnventlon the conductlve partlcles may

preferably have an electric resistance value R of at most

0.3 Q as determined by the following measuring method:

Electric resistance value R: an electric resistance value

determined after preparing a paste composition by kneading

0.6 g of the conductive particles and 0.8 g of liguid
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el astic polynmeric substance may particul arly 9 February 2007
preferably be 25 to 40. The elastic polyneric

substance form ng the elastic%ganisotropically

conductive filnms may preferably have tear 25 strength

of at least 8 kNm ..According to the present

invention, there is also provided a conductive paste
conmposition conprising curable 9 February 2007 20

Fiupbied , sklriceogéngutbbés aadteonduposveiparbetiesn a pair of
obtai ned by coating the surfaces of core particles

- exbicbirerag Aaghehasanowit Hiamatgh- eBndusthi gednerainged so

wherein a proportion of the high-conductive netal to

BRet@oPEPPAPt €l B3Chnotherswibhducel serparei efed. $ gumt

| east 15 % by mass, and_ the thickness t of the

BBRLYHBY RayerrebifedietdtpE BiJnT kokueeR Ve eehy of the

m@ich i's calculated out in accordance wth the .

GhBGEradstri BRd LHARLFBNTIE PATTE BRTPSH hiR T Stie S end in
nducti ve past onpositjon is suitable as . a 10 _

EBRGUCERUS PALTL. EBRPOLPEFbIe Fors Tor T Yrale BTeen the
i sSot ropj ca onductive films_i.n the

AR S0P E obhEor - CRRIEE bt Saet it ™ accor di ng to

t he pr [ i — re.. is.furthe vi de .

pr obe %?e e? %ﬁ%ﬁ%’Jf%arfl[}gececfnnducco%l uecibl %ngnéicg%f %C%O%dlng '

E%eEﬂé'ﬁf@sé@§p§§$éﬁ{“5ﬁ,Eﬁﬁg]égnéh&%fgéﬂ éﬂ%fgles ay -

Integrated circuits fornmed on a wafer i a state of *

pReryeliely MUCh BOMPEASEst: @ SidGiid M & oo o 500

i nspection, on the surface of which inspection

i/eet.rodes have been fornmed in accordance 20 with a

pattern corresponding to a pattern of electrodes to be

i n?pecnred;hitf driies d Qi cai 180, WoneidiS WOl et drh@ccording

waf er, ' - ‘

 to the present invention, the coefficient of linear thermal

expansion of the frame plate may'preferably be at most 3 x
107%/K. | |

- The elastic polymeric substance forming the elastic

‘anisotropically conductive films may préferably be a cured

product of addition type liguid silicone rubber, whose
compression set is at most 10% at 150°C and whose durometer

A hardness is 10 to 60. The durometer A hardness of the

elastic polymeric substance may particularly preferably be

25 to 40.

The elastic polymeric substance forming the elastic

'_anisotropically conductive films may preferably have tear

strength of at least 8 kN/m.

;A¢cording to the present invention, there is also

‘provided a conductive pasté composition comprising curable
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which is an object of inspection, and the 9 February 2007
above-descri bed anisotropically conductive connector

‘arranged on the surface of the circuit board for

i nspection. 25 In the probe nmenber according to the
present invention, it may be preferable that the
coefficient of |I|inear thermal expansion of the frane

late in the 9 February 2007 21 anisotropically
gbﬁ%@tﬁ%l@@ﬁﬁewmebeam ersdudt kvd pHf i clamdttsaned by
coefficient of linear thermal expansi on of a base
aed Biral thakrnglapes ik evrewarboakas forhibidged mpgnetism
be at npst 3 x 10-5/K. 5 I n the probe nenber, a
whilat 2 | Rk@ cermdet b Ve oifetled WhST eI isnaUIomaTg oshedt the

and 2&? raI| of electrode structures each

l?fg gPPthl a9 Hils g \Hasrétl%%éﬂ deof
the |nsulat|n S eet and arran accor dance MAth
%Orb%LE‘f%Jr‘ﬁe o AL da & piorans o ped the

d t b t ed b d he
F o0 6T y %el) &E?Ee" i eatedigmehior e b l88 he
cmrfdﬁf sddyention, there Js S_Ltclulllate ”h}gg g%g\é%a?:agg

L1
I nspect| on’ appar at US or conduct

WNgPaGHd b fe S ity 9l 12 '1@%%@ %begm.

clrcuits - -forne on |n a étate of

Wh'ChS@QmP%!%%ﬁmﬁﬁﬁngﬁp%%s%%”ggﬁ g@i%ﬁbgegsapﬁ%ﬁable ae a
wherein electrical connection to the I ntegra

nditive iRfdmRd QmddRe tahefro ' Mribehihg %ﬂeOQLSEElef
i nspection, is achieved through the probe nmenb 20

afdearttiony. dad iyhe cprseni-cl RIeRE 8, th@eéﬁlls§t¥§£)1cally
still further provided a wafer inspection method

- conmpdtsivieg coslnegttivircal | y connecting each of a

plurality of integrated
Accordlng to the present 1nventlon there is further

p;ov1ded,a probe.member suitable for use in conducﬁing‘
electrical inspection‘of each of a pluralitylof integrated
cireuits fofmed'on a wafer in a state-of the wefer, which
cemprises: o

e circuit board fofﬁinspection, on the surface of
which inspection electrodes have been formed in accordance

with a pattern corresponding to a pattern of electrodes to

'be 1nspected of the integrated c1rcu1ts formed on the wafer,
“whlch 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

_"invention, it may be preferable that the coefficient of

 linear thermal expansion of the frame plate in the
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RHEee Bl st ek ahd sel r bpf cal F§ut

circuits forned on a wafer to a tester througl® Rebmary 2007

probe nenber described above to performelectrica

i nspection of 25 theintegrateg circuits formed on the

waf er. According to the anisotropically conductive

connector of the present invention, in the frane

plate, a plurality 9 February 2007 22 of the

ani sotropical ly conductive filmarranging holes are

&nigedrepicasppndpndigtivet henetéeter due ategicsrs 3 kn107°/K,

whi ch electrodes to be inspected have been arranged,

srdatheopoephiciontt o 1hneyr atleernedk cuinansionmed enbase

the wafer, which 5 is the object of inspection, and
‘%H@Q@fq Vi@ T [ingpestion be at

arran n.each of the anisotropically conductive

ed
FPF r?ahalﬁé holes, so that it is hard to be
def ormed and easy to handl e, and the positioning and

the hot Wi Ty kP XASRP & lor tﬁneSW%ﬁfeﬂlé&nCsémefé%agpwosed
nducted jn_an electrica %d¥tconn ctln%fo%iggggggeto

ety & it ?}heeet I
t t
éﬁ? |€%q%%¥ i T es co aln: i Ifﬁg ég gﬁgFSVglse

L SN AL S?Eeaeo? s EahSg o o 1Y

AU LKNESS twafn, t%aoﬁq%lfm:d%pon dtgfﬁ C%attern of -

hi gh- conducti ve net s at | east

R 1 @Sroddl the HONGUGTd M D @l %leegrégﬁg@&eyﬁn{ﬁg
from being exposed to the surface even

a@issAr QP cally Zh@eRduat iddnerrect or Is used
repeatedly over many times. As a result, the

necessacyraonguedi ¥hé ypr&ssuit eixyvéze&ﬁrn,eebherlév a’ when.l
the material making up the core particles in the
foomndheot ipmoyiatdd @ es frirgriatseectiba tppabaghs 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 described: above,
wherein electrical connection to the integrated Circuits

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

~achieved through the probe member.

According to the present invention, there is yet

' still further provided a wafer inspection method c¢omprising

electrically connecting each of a plurality of integrated

circuits formed on a wafer to'a tester through the ﬁrobe

member descrlbed above to perform electrlcal lnspectlon of

the. 1ntegrated c1rcu1ts formed on the wafer.

According to the.anlsotroplcally conductive connector

of the present invention, in the frame plate, a plﬁraiity
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conductive netal when the anisotropically condiebiudss 2007
25 connector is used repeatedly under a

hi gh-t enperature environnEnt,%#t is prevented to

mar kedly deteriorate the conductivity of the

conductive particles because the high 9 February 2007

23 conductive netal exists in a high proportion on the
surfaces of the conductive particles. The cured

- pf otuet anisaddepionllypeohilgyotivei Fibonerranpbey ,holes are

whose conpression set is at nost 10% at 1500C and 5

- fyosed doponeseendimaliyinegsthe dbecoradr Fegiwed, ast tHelch

elastic polyneric substance formng the elastic
altcbredes cbd | lye comprettee havasbesherempged sin all or
inhibited to cause permanent set on the conductive

- BRFE sof ofhe chpireetd brd evbRCWHER EPienethi Yot Fepivtigy, which

conductive 10 connector |s used repeatedly over nmany

1% nelke ebeebyet i HMBREEHER t RREhEIR B2 HeE conduct i ve

articles, in the conductive parf for connection fro
TR e BTG Vesth B e TR cach Of the
conductivity is nore surely.retained. .That having a .
St o s e a8 G G e B ke ehat it
el astli ol,ymer bstance formng t el astj
ShiTSOIT 0BT AT 1Y CORtULT Ve 17 wheresy it ohe |
Ad¥N Iglﬁqq L QURE R JBNPUn Py O he, Cu‘fﬂadw‘atﬁe?i? can be

parts C# connectl on even en t i sotropica

- LANAUEtd MRy, ConDeGt oy, |5 diseds LLPeAt &ANe dl iy tg)%%tration to

under” a high 20 tenperature environnment, thereby
dyhisRigdng the chain of the conductive particles in

the conductive part for connection from being

di sor dgred e drigeiddiod ke MRCeSSAFtoseRdtGiieV etal to
is surely retained over a long period of tine.

the core particles in the conductive particles contained in

the conductive parts for connection in the elastic

anisotropically conductive film is at least 15 % by mass,

and the thickness t of. the éoating layer formed of the

high—cdnducfive metal is at least 50 nm, the core particles

in the conductive particles are prevented from being

exposed to the surface even when the‘anisotropicaily

conductive connector is used repeatedly over many times.
As a result, the necessary éondugtivity'is surely retained.
Even when the material making up the core particles

in the conductive particles migrates into the high-

-conductive metal when the anisotropically conductive
connector is used ﬁepeatedly-uhder a high-temperature
~environment, it is prevented to markedly deteriorate the

[conductivity of the conductive particles because the high-
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- ,connector_accordi.ng to th resent .i.nvention. _Fig
to ca%ﬁiea S eqt'ﬁ gsett n %heD con%uctllvgrgga%szgo

25 Since the elastic anisotropically conducti 9&ebtdar 2007

arranged in each of the anisotropically conductive
film arranging holes in thez%rane pl ate may be smal
in area, 9 February 2007 24°the individual elastic
ani sotropically conductive filns are easy to be
formed. In addition, since the elastic

ani sotropically conductive filmsmall in area is
tondbetive mbeahbsoiste fjuanthigh girddvernein expamms on
ina plane 5 direction of the elastic anisotropically
gontlaces vet fthen cevdncivhen partiisclasj ected to thernal
hysteresis, the thermal expansion of the elastic

ani sot Tiopi earey wordivet iadke addighdm tvive phaméd silicone

‘direction is surely restrained by the frame plate by

ohipgr a Wt ee | edmprRRs higpm o coeft impisdntl 06f a0 150h@asnd
t hermal expansion as that for forni;%-the frame
|

Wrate. IR R hgh e sty 1 dd iy I€oNAEtt 8§ the
state, can be stably retai ned even when the WBI test

FE et d? eI SURRFELCH LPTRHAG thes eRRFEEC :
PR T h STS Bt FOsEeRy ! SesRaatpibEte
IS ap View Il Sstrati ng, on an en gC&'é,

BB S SRR URR ol canduet oo rangelon

HhA &Y arged of Gal R (k18 %%teircmaﬂhsgiﬁlegi, calb¥eby

conductive filmin the ani'sotropically conductive
iMNatioly SR HA nFicd: the 29nEh8tidel SaBticles in the
cross-sectional viewillustrating, on an enlarged
ceedluest ite RIrastics: ingRidtaRinC &by, pendychiyerfbla. as

a

result, the necessary conductivity is more surely retained.

" That having a durometer A hardness_of.ZSIto 40 is

used as the elastic polymeric substance forming the elastic

anisqtropicaliy conductivé films; whereby it is inhibited
to cause permanent sef on the ébndﬁctive parts for
connection even When the anisotropically condqctive
connector is used repéétedly in artest undeﬁra high-
femperature environment, theféby inhibiting the chain of

the conductive pérticles in the conductive part for

‘connection from being disordered. As a result, the

necessary conductivity is surely retained over a long

. pericd of time.

Since the elastic anisotropically conductive film

arranged 1in each of the anisotropically conductive film—

arranging holes in the frame'platé may be small in area,
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..in the anisotropically conductive connector $Slhiebhmary2007
in.Fig..1. 9 February 2007 25 Fig. 5is a

cross- sect i onal view illustragjng the construction of
an apparatus for nmeasuring an electric resistance
value R Fig. 6 is a cross-sectional viewillustrating

a state 5 that a nolding material has been applied to
a nold for nolding elastic anisotropically conductive
fihlemd ndd vildm! wdleditdg matieditalopiapdny. chihguctive dilms are

cross-sectional view illustrating, on an enlarged
§é&le toabpatP rerd-hel Aropddi biowpl 2 mee etlast ¢bagigic
ani sotropi cally conductive films. Fig. 8 is a

6P6§§t§e€tlicé%éw FPBAUFIRYSt Fadmngmaldt dnearehatsalittle in
frame pl ate has been arranged through spacers between
&"EopPPBIEECaRt R BSYL Bin ftgfeeea#nefcﬁenﬁﬁpa $RodnPiane
S a_.cross-sectional

i Pecliatone ghets#est&ﬁa?nﬁﬁparﬂalﬁa@éy.aPn@aye+geo?llm

the |ngende gorn1§age ge@ Eg bet en the t g
drce"dhtl the'Boft ATF6FEePn ﬁEma %F@SIEP e 4

SRR

f%ﬂﬁem ﬁwwwm%%ﬁmw%%

that a nagn aving a str drst

Pﬁ&m@ﬁﬁﬂa@@p$§egsiﬂgtgemgpegigg Q@&fﬁ E%oé%fﬁ nt of

in Fig. 10 in a thickness-w se. dlre |on t hereo

Fiead2ehSrifa LT 0852 88£5H 08l tiyh ewed | HSEE 8Ld Nohd herame
construction of an exenplary wafer inspection

BRPEE at B coisiingrIhe ARt ORIl 109N dehic@ ed state
.connect or accordi ng to
can be stably retained even when the WLBI test is performed

on a large—area wafer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan.view illpstrating an exemplary
anisotropically conducti?e connector accordiﬁg to the
present invention.

Fig. 2 is a plan view illustrating, on an enlarged

scale, a part of the_anisotropicallj cenductive connector

. _shown in Fig. 1.

25

Fig. 3 is a plan view illuStrating{ on an enlarged

scale,; an elastic anieotropiqally conductive film in the

. anisotropically conductive connector shown in Fig. 1.

Fig. 4 is a cross—sectional view illuStrating, on an

enlarged scale, the €lastic anisotropically conductive film

.in the anisotropically_cenductive-cOnnector shown in Fig. 1.
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9 February 2007 26 the present invention. Fi §Febars2007

a cross-sectional viewillustrating the construction
of a principal part of an ex | ary probe nenber
according to the present invention. 5 Fig. 14 is a
cross-sectional viewillustrating the construction of

anot her exenplary wafer inspection apparatus using
t he ani sotropically conductive connector -according to
t he prBsgnt Si hgeat conssFsgetidnak aigkanl Miswating the
illustrating, on an enlarged 10 scale, an elastic

-anhsbrropiical bY evndppairytusi for i measur amy sot relpcatiy

conductive connector according to another enbodi nent
pesipbapeeswaluenbention. Fig. 16 is a plan view
illustrating,_on an enlarged scale, an elastic

ani sot¥89i cl 1§ oI TIRCEIII S ViRl 15l lustrating a state
ani sotropi call y conductive connector_according to_ a

Rt narmoddbbdi Feher bl t s reremrRhirMtiOR ™mlgl for

is.a top view of a wafer for_ test used in Exanples._
BPoT18 ?%?ﬁ%%?a?%%s%ﬁfﬁﬁﬁ%?%ﬂycﬁoﬁﬁqﬁﬁﬁYﬁ1Qﬁlég;to form

el ectrodes to.be jnspected in an integrated circuit
TR BRETheShat BCTOr test shown in Fig. 17. Fig.

19 11 lustrafes the, c|>s(:“sc—tsr 8% -tt)re IwnSQ%%ts%q:altr:{nﬁt h%n an
I nt egr ajt d cirtcult ornmed on tnhe wartl er or téest  sméwn

Ly Fig Fi is .31 i f . | at.
i fidea ea D, [ harl af dhy AR BOA dGRATE RS
SN B OhSCA By GoRBdeBfe GifGRy uary 2007 .

Fig. 8 is a cross-sectional view illustrating a state
that a frame plate has been arranged through spacers

between a top force and a bottom force in the mold shown in

. Fig. 6.

Fig. 9 is a cross-sectional view illustrating a state
that molding material layers of the intended form have been

formed between the top force and the bottom force in the

mold.

Fig. 10 is a crosawsect;onal‘view'illustrating, on an
enlarged scale, the molding material layer shown in Fig. 9.
~ Fig. 11 is a cross—séctional view illustrating a

state that a magnetic field having a strength distribution -

'_has'been'applied to the molding matérial layer shown in

Fig. 10 in a thickness-wise direction thereof.

Fig. 12 is a cross—sectional view illustrating the

.construction of an exemplary wafer inspection apparatus

- .using thé'anisotrépically conducti?e conhector according to
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27 the frame plate shown in Fig. 20. Fig. 22 9February2007
illustrates a nolding surface of a nold. produced in
Exanple on an enlarged scale,dfig. 23 is a
cross-sectional viewillustrating a 5 state that a
frame plate has been arranged wthin a nold in a
process for producing a conventional anisotropically
conductive connector, and noreover a nolding nateri al
thyeprrenastbéenmehdiaed. [Description of Characters] 10
1 Probe nenber, 2 Anisotropically conductive

connec¥sy; 13 Pﬁe@s@ﬁ@%ﬁ@efﬂmr@al 4 \mat drl lggtireitagy the
table, 5 Heater, 6 Wafer, 7 Electrodes to be
¢pBpBEVEHION 10T FR PRl BF PRl RAT ARG GNeEmlayy probe

-conductive filmarranging holes, 15 15 Air

%?@%%Faf?ﬁ@rﬂbP%sto1%“¢h%¥?$%ﬁﬁr&??ﬁﬂ?&?n 20 El astic
an|sotro ic conducti ve fljns 20A Ml mat eri
Mayer o581 Fhnks Do pRTIas A oA IR R Fhe

t - 23,1 t f t ed t
S BEE R Tan B LU TEU ATOIRAT VS TBELE or

{0a £Q00ECkL Ny R 42{0406& S PRS- rog;ugtlgg' tokRaEdor

|nspec I on; nspection e

Lt 314,00 Mokt A0, Sl gonnector, 42

ectro st ruct.ur es ont -surface el ectrode

parts,p; 44 Backs sUrfaee BlRel! rl‘l%%tl%%‘c&ﬁg,”fénsgﬁrénlarged

~circuit parts, 9 February 2007

scale, an elastic anisotropically conductive f£ilm in an
anisotropically conductive connector according to another
embodiment of the present invention.

Fig. 16 is a plan view illustrating, on an enlarged

_ scale, an elastic anisotropically conductive film in an

anisotropically conductive conﬁector according ﬁo a further

embodiment of the present invention.

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

-Examples.’

.Fig. 18 illustrates'a position of a region of

'electrodes to be inspected in an integrated circuit formed

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

- Fig. 19 illustrates the electrodes to be inspected in

the integratedlciréuiﬁ formed on the wafer for test shown

~in Fig. 17.

Fig. 20 is a top view of a frame plate produced in

EXample.

“Fig. 21 illustrates, on an enlarged scale, a part of
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50 Chanber, 51 Evacuation pipe, 55 0-rings, 8@ebdnbxy,2007
61 Top force, 62 Base plate, 63 Ferronagnetic

subst ance | ayers, 64 hbn-nag?gtic subst ance | ayers,

64a Recessed parts, 5 65 Bottomforce, 66 Base plate,
67 Ferromagneti c substance | ayers, 68 Non-nmagnetic
substance | ayers, 68a Recessed parts, 69a, 69b

- Spacers, 71 Cell, 72 Side wall material, 73 Lid

et efiaale I3 hwhough-ihol®ig. 140 .74 Magnet, 75

El ectrode part, 76 Electric resistance neter, 80 Top
force Figl ReY ridnagristdatesubstcanbad aperfsce og2a mold
Non- magneti ¢ substance | ayers, 85 Bottom force, 86
PRedusesh et iBxasubst avc einl syperarged @72 Non- magnet i ¢

'éubstance | ayers, 90 Frame plate, 91 Qpening, 95,
Mol di Hg-SvatZer ild a Hfess Pacdiducti v epaidileSésatprgra

MODE - FOR CARRYI NG OQUT THE | NVENTION 20 The | .
sdapeditharit @ dirante pdseas Resht iddiFanged "AdhdPnaf metd in
be described in details. [Anisotropically conducti&i

A BFREESSY [T FTOoPUS T i &P VISE 19 us P ACPAg Ry Ca LY

SR SR S SRS LRI St Lo

-hglag V|e@&lhé§trat|ng, on an enlarged scale, a part

ﬁen OI e . .
e ani sotropically conductive connector. shown: in

Friggtpid, gy ov o Foruary 2007 s
afi SOL 001 G ¥r CoNAYGTH M fdd 1B o RS AR EORLER o,
3 Pressuriéing‘plate, 4 Wafer mounting table, '
5 Heater,'G Wafer, 7 Electrodes to be inspected,‘
10_Ffame.pléteﬁ
11 Anisotr0picaliy conductive film-arranging holes,
i5 Air ciréulating-holéé, 16 Positioning holes,
20 Elastic aniéotrbpically conductive films,
| 20A Molding ﬁateriél-layers, 21 Functional-pafts,'
‘22'Coﬁductive7parts‘for connection,
23 Insulating @a;t, 24 Projectéd parts,
'25_Par£s fo be supported, |

26 Conductive parts for non-connection,

.27 Projected parts,

30 Circuit board for inspection,

31 Inspection electrodes,

41 Insulafinngheet, 40 Sheet-like connector,

42 Electrodé'étIUCtures,'43 Front-surface electrode parts,

44 Back-surface electrbde'parts, 45 Short circuit parts,
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conductive connector shown in Fig. 1, and Fi g9 Fébugry®007
cross-sectional viewillustrating, on an enl arged
scale, 5 the elastic anisotrg@ically conductive film
in the anisotropically cond{ctive connector shown in
Fig. 1. The anisotropically conductive connector '
shown in Fig. 1 is that used in conducting electrica

i nspection of each of, for exanple, a plurality of

I rBegriadngskic rauifw cull: ifoar pEgegn 58 waténgsn a state
of the wafer and has a franme plate 10 in which a

plar afdtd, ofl arpsdiamp ,cdd Basengueatieve

filmarranging holes 11 (indicated by broken |ines)
edch Fextarginey: itchrsougitaneet Heyelrisckness- wi se
direction of the frane plate have been forned as

i ld4storatmedniatif guldtaniee 18yvamissobdapRearbyed parts,
conductive filmarranging holes 11 in this frane

pl et SBotgoar £orsraved 6 Bagecldidsce with el ectrode
rg%jons, in which electrodes _to be inspected have been
f g anagnetiife SUbsd§nsCed @¥PrEui t s formed on the
waf er that is .an object of .inspecti El asti

aifits OPGBAGRIT 26 WBSTHaNCET Y8YFFPNs 650 RAGFAGed Parts.
o @d FPeREPasAdcERe. At SOUFoBtLal 13 CTBRIe L ve
[ 090 fol el liepghpar plate 10 in 8
P E B B85 ere 1 o state
ﬁ%e@ﬁ%%EQHFgEF%gE?%%EE aRiksotropical ly conductive

i
filnms

) n rame plate 10 of this embodi nment
ag Hoped Akl 91FelLYam%gRA0Tc 30peisgul atipg-hol es
15 for circulating air be?meen the anisotropically

cenduehi-wagnerieckabsaadca MBybes, adj acent thereto
“when a pressurizing means of a pressure reducing

85 Bottom force, 86 Ferromagnetic substance layers,
- 87 Non-magnetic substance layers, '

‘90 Frame plate, 91 Opening, 95 Molding material layer

P Conductive particlés.

- BEST -MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present invention will

‘hereinafter be described in details.

[Anisotropically condﬁctive connector}

Fig. l‘is.a plan view ‘illustrating an exemplary
anisgtropiéally‘conductive cdnnéctorraccording to. the
preseﬁt invention, Fig. 2 1is alplaﬁ view iliustrating, on

an enlarged scale, a part of the anisotropically conductive

~.connector shown in Fig. 1, Fig. 3 is a plan view
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systemis used in a wafer inspection apparatu§ Fchtuagt2007

Wil 5 be described subsequently. In addition,

positioning holes 16 for po§btioning to the wafer,

which. is the object of inspéction, and a circuit
board for inspection are fornmed. Each of the elastic
ani sotropically conductive filnms 20 is forned by an
el astic polyneric substance and, as 10. illustrated in
FH ustBratiasy a dwnah | embhreed ts @l eorposelthafic a
plurality of conductive parts 22 for connection each
axt et gyl ¢anl khecehdekntss - i se di riget | aon (odi geedtdadd y
per pendi cul ar to the paper in Fig. 3) of the film and
condygisiiatdonpearer 2shdwr ned Brdund tand fdgpedt ilve 2
conductive 15 parts 22 for connection and nutual |y

G 29 Gigh Arhieks 7 L niuku s M hidrd s P Fprerdamigset issale
The functional part 21 is arranged so~as to be

Tt RISEHIT (3HeL TSR T ot balFspdurngif tiiseg 1in the

filmarranging hole:11 in the frame plate 10. _ The
Pt COFY LRGP FANE figndtiGondl-

[Ci9RAeE . .
20 Dotk 21 A0 0050, ACRLSACE A0, 8 PN
B SE Ut N AR SR R 108 UBEeson o
| ect rd I ted t . . .
SRS S RO g £ bt oy s

lRNehals %%Ep%ﬁ Eaﬁ dinet io%”%'gqieggargtfe%l’anaﬁ SQ@'VEL £Pame

to be support has been to an

pigReuaiy 120Q6; il =S WaRQiiad oy £t %%jﬁ%rtir%gullépo Hbnhhetive

“anisotropically conductive filmarranging hole 11 in

fihahramRophdt @ch®s 19 fioldiRd it egr dlokedNdines) each

continuously with the functional part 21. Mre.

. _espreaidiingaldhyoudie ipardhe?kHiekhe ssupnekt @d reatibhsof the

15

20

25

frame plate have been formed as illustrated in Fig. 2. The
anisotropically conductive film—arranging holes 11 in this

frame plate 10 are formed in accordance with electrode

‘regions, in which electrodes'to be inspected have been

formed, in all the integrated circuits formed on the wafer
that 1s an object of inspection. Elastic anisotropically

conductive films 20 having conductivity in the thickness-

“wise direction are arranged in the respective

anisotfopically conductivé'ﬁilm—arranging holes 11 in the
frame plate 10 in a state they are each supported by the
peripheral edge about the aniéotropically conductive film—
arranging hole 11 in the frame plate 10 and in a state

indépendent of adjaﬁent anisotropically conductive films 20.

‘fn the frame'piate 10 of this embodiment are formed air
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5 enmbodi ment is shaped in a forked form and f P¥ebruaryd2007
supported in a closely contacted state so as to grasp

the periphery about the ani%%tropically conducti ve

film arranging hole 11 in the frame plate 10. In the
conductive parts 22 for connection in the 10

functional part 21 of the elastic anisotropically
conductive film.20, conductive particles P exhibiting
ohgoel & simar boteat &b nBar at iacinl ghide resit yoe ttweers ttdtee
oriented so as to align in the thickness-w se
gnisctiopiaslly| tosduat bk igoHientay @ thenemtiser adjacent
hand, the insulating 15 part 23 does not contain the
thadertt | ween parpres £8r Mg dig¢andro’s carkd 35 e tiEdncing
them In this enbodinent, the part 25 to be supported .
$YIStee B a8tee Bhi 3012 BT Al IBeCEiuEnRATatys | fipEh will
contai ns_the conductive particles P. } Inthe

e FeHped | $uRt PVt pr ojfc redifdrns PsAfioning holes

frotruding,fron1other surfaces thanwforlio S, %} WQ?C@
‘f]efoﬁcﬁﬁ%%'%’r‘?/‘é“b%r?% the vt onddtiGion-Sfdie oPiect o

-peri pheries thereof, are |l ocat are forned at thase '
PARTORETon O 1 ST HREI Y DY e (BTRAC B 23 ihprmed
t he el ast,i c_ani,sotr.opi.cal |y .conduct.i ve -fil m_20. T :
oA P R Rha IR 1Y) e 49 B 1o

TR I g3 SR e

fl@&éﬂ%% .ﬂ‘ﬁg.srga,l lels tah%rgzﬁ:i@natlh%a%ttr %ﬁgtc%mposed of

requi red upon use of the resulting anisotropically

1348 COANEH Al v Ya@chieved, afhdd@ion each

ani sotropi‘cal | y conductive connector tends to be |ow
d:t- i Ry i abid [ i1i el OGO ldqh o9t | ([finess ias
the form of the , _
perpendicular to the paper in Fig. 3) of the film and an

insulating part 23. formed around the respective conductive

parts 22 for connection and mutually insulating these

“conductive parts 22 for connection. The functional part 21

is afranged so as to be located in the_anisotropically

conductive filmvarranging hole 11 in-the frame plate 10.

- The conductive parts 22 for connection in the functional

pait 21 are arranged in accordance with a pattern

corresponding to a pattern of the electrodes to be

~inspected in the integrated circuit formed on the wafer,

which is the object of inspection, and electrically

 connected to the electrodes to be inspected in the

“inspection cf the wafer.

At a peripheral edge of the functional part 21,-a:

“part 25 to be supported, which has been fixed to and
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frame plate is retained is not achieved, and @h@mﬂmyzoay

- handling property of the anlsotroplcally conducti ve

connector becomes low. If thg thickness exceeds 600 m

on the other hand, the elastic anisotropically

conductive films 20 10 fornmed in the anisotropically

conductive filmarranging holes 11 becone too great

in thickness, and it may be difficult in sone cases

sopachitevle byodtiecordiphevit §oont t bee acionduciniialgart s

22 for connection and insulating property between

gapdvert veoAddorrveapaieg 2ol¢ okl conridet iformel Blaftee 10, is

formand size in a plane direction of the .

ARFEGHr HPItEErPY L EoAEUCEPVEIRROWS BY rErlgl ridiehdlves tipnad part

the frame plate 10 are designed according to the

dize, M%??C%Pe%&ﬁﬂiﬁﬁ%%ﬂw¥hﬁ HﬁﬁgcgﬁoﬁﬁsbFoSBEPPﬁ§9@cF§dthlS
a waf e an object. of inspectjon: 20 No

BEPPALRE EPnPhapsdnit &) FH0Ret O R drve Foe

f t.h 10 f it h
SBPPPREEY act RS 5%&%%5&3%%%%% e 15% Pliraceo the

P ELEETT o fR it S RS, R R Rl Fedhne

varl ous eria

QPLQ% ifi%”ﬁ‘éfé'f‘i Sincter{ rﬁéﬂgt & 13 S and resin

may be used. rame  ‘plate 10 is

formedy Py, nd ofg 4% ﬁéﬂ%ﬁfﬁﬂ'f%r”%%ﬁﬁ%@kaoﬂnln the

insulating filmmy formed on the surface of

F1,908; SnFEDS MRF Vo 2QOF tr?e? ézla%tt%cltanée%%ylea@a@npl es

of the nmetallic material for formng the frame plate
déhanet vee et 30 SUhAkdiveN parGRNak, phigkebiting

“'chrom um cobal t, .magnesi um manganese, 5 nol ybdenum
- Thagth &7 sth esek cﬁrahﬁaamddnaﬂ id anlighmdehdR@st €A, a state

al um num gold, platinumand silver, and all oys or
@ti@ayted so as to align in the thickness~wise direction as

: illustrated-in Fig. 4. On the other hand, the insulating

pért 23.does_not contain the conduCtive.particles P at all
or scarcely contéin them. Inrthis embodiment, the part 25
to be supported in the elastic anisotfbpically conductive

film 20 contains the conductive particles P.

In the embodiment'illustrated, projected parts 24

-[protruding from other surfaces,than portions, at which the

- conductive parts 22 for connection and péripheties thereof

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

~ the fuﬁctional part 21 in the elastic anisotropically

7  conductive film 20.

The thickness of the frame plate 10 varies according

'~ to the material thereof, but is preferably 25 to 600 Mm,

- more preferably 40 to 400 Um.




steel s conposed of a conbination of at |east bHwpehry 2007
these netals. Specific exanples of the resin material
formng the 10 frame plate L3 include liquid crysta
pol yners and polyimde resins. The frane plate 10 may
preferably exhibit magnetism at |east at the
peri pheral portion about the anisotropically
conductive filmarrangi ng holes 11 thereof, 15 i.e., a
porti obhf stipporthigkitdes el assmal baw siotarofcanl,y the strength
conductive film20 in that the conductive particles P
eeauiped capeedite b Eont aeslebt g R japitded Lyar t
25 to be supported in the elastic anisotropically
COHIREIVR FPIBRTEPT bYS Ak oresevitl cid 1Theve
descri bed subsequently. 20 Specifically, this portion
RS PR e Y HERRAUC BhY fir SRR tHadifdtds &9 &if &pwaen the
east, 0.1 W/ n2. In particular, the whole fra | at
B Pref erl@o Ay B oG mEd By SEindgResi 8s EES?EQE%O% the

in that, the f Jate 10 i 1t T
ot A, by e S A e et R aRe T gL ing

B é%%ﬁg%%b'2F¥[qﬁ§'iﬂfgg%%%ﬁiégif““%é%ﬁﬁ#ﬁﬁqeg$§58F%§$ﬁt;'

10

15

20

o5

npreferiabecbme (&b dref Xnl GHe/dknds sa Hﬁtdefiita}na}robe

oy's ese nugneétic netal s,

steels af these gnetic netals wt.h ot her t al
BRGNS 2007 THE e PRESaSREaE apr ol fy on e “ther

 HEQRAUGH & € 1GORNEC A d St M5E8Gha 117, TR MR vhe i i mist 2io]§

preferable to use a material having a coefficient o

forRal irheila rRANS Pt Of1 BlediRelctdve £10mibKrafBigg
preferably -1 x 10-7 to 1 x 10-5/K, particularly 5

formng the frame plate 10." Specific exanples of such
dd frafcerlitalin Reidedsvarto achieve good conductivity in the.

" conductive parts 22 for connection "and insulating property.

between adjacent conductive parts 22 for connection.
The form and size in a plane direction of the

anisotropically conductive film—arranging holes 11 in the '

frame plate 10 are designed according to the size, pitch

and pattern of electrodes to be inspected in a wafer that
is an object of inspection.
No particular limitation is imposed on a material for

fo:ming the frame plate 10 so far as it has such stiffness

as the resulting frame plate 10 is hard to be deformed, and

the form thereof is stably retained. For example, various

kinds of materials such as metallic materials, ceramic

materials'and resin materials may be used. When the frame

plate 10 is formed by, for exémple, a metallic material, an

insulating film may be formed on the surface of the frame
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al l oys such as invar, Elinvar alloys such as Blilichmmry 2007
and alloys or alloy steels of magnetic netals, such

~as 10 superinvar, covar and 42 alloy. The overal

t hi ckness (thickness of the conductive part 22 for

~connection in the illustrated. enbodi nent) of the

el astic anisotropically conductive film20 is
preferably 50 to 2,000 pm nore preferably 70 to 1, 000

‘Blats pArticularly preferably 80 to 500 m When this

thickness is 50 pmor greater, an elastic:
anlsot$2$ﬁ%%&¢ye%ﬁﬁﬁﬂﬁﬁ|QéatﬁqImﬁﬁﬁihﬁﬂnmﬂ}3§aﬁﬂléPént
strenpgth is PFOVIded with certainty. Wen this
F‘Tﬁ?f&kﬁ%sgh?s I%dabﬁ‘ﬁ%rl(snﬁ!q]éld%ﬁlett% Y AFaddon

conducti ve abts 22 for connection having 20 necessary
et |%C]B¢ peT TR YR e GHIAA Tde PARTST 1081t FPRERREsE,

%@cﬁaﬁe@t anq%ug@?ta%%ﬂf?p"q g S e dubasgen.
f bl I 20
ap?%qﬂler@ bt o AT HC B o oo NG gt SareY
Joroed, afeﬁgre & éfbeonﬁﬁmdauc Glive dart e%%tf%ﬁ of these

connect 1 ficien npresse
essurizing force, so that good conduct|V|ty S
.surely achieved. 9 February. 2007 35 The projected

; he|gr“5§gcﬂﬂ¥%f@%&ﬁaﬂe%doEaEhezéeh§n preberakl ¥oahi ASthe

100% nore preferably at nost 70% of the shortest

ﬂMéHé1pmaﬂE anetielc10fad e guiel %%g%@aﬁaﬁbl%ﬂerspﬁﬁﬂeCted
parts 24 having such a projected height are 5 forned

poisriehyad hegarej ected parts are not buckled when they
are pressurized, so. that the prescribed conductivity

_i's surmeley faeiticeydd.teThe thlyclreserbbhiyCkrREB1 of mameebism

the forked

~at least at the peripheral portion about the

.anisotropically‘conductive film-arranging holes 11 thereof,

i.e., a portion supperting the elastic anisotropically
conductive film 20 in that the conductive particles P can
be caused to be contalned with ease in the part 25 to be
supported in the’ elastlc anlsotroplcally conductive £ilm 20

by a process which will be described subsequently.

'Specifically,'this portion may preferably have a saturation

magnetlzatlon of at least 0.1 Wb/m In partieular the

whole frame plate 10 may preferably ‘be formed by a magnetlc
substance in that-the frame plate 10 is easy to be produced.

Specific examples of the magnetic substance forming

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

of these magnetic metals, and alloys or alloy steels of

‘these magnetic metals with any other metal.
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portions in the illustrated enbodi ment) of t h8 FebmuaryZ807
to 10 be supported is preferably 5 to 250 pm nore
preferably 10 to 150 m partisgularly preferably 15 to

100 W It is not essential to formthe part 25 to be

supported in the forked form and it may be fixed to

only one surface of the frane plate 10. 15 The

el astic polyneric substance formng the elastic

ani sotWiopi celi¢ yawbpeltreepvea 1y meomdaigsivsy e:’rcénmﬂt@rais used
heat - resistant polynmeric substance having

B odst i Wl@H testuciurks R@ﬁf%ﬁﬁb*ﬁu¥9|Qﬂ%5QHﬂPﬁﬂ¥l@ée@aVlng
as curable polyneric substance-formng materials
s Ef Fotenbtaf nl Heedd SiRFnal c@}&%}ﬁm&fpatyf?@ﬁitﬁ X

sulst ance. qui silj cone rubbey

kﬂgfgrr@@reTﬁéeﬁPGéPéYS|Fléoﬁ% r dBoédr Xmaf U%“aﬁ?r$ﬂcularly

addi tion congens ion type. Howevye
SRR \bE: 10 GuEa 81 Fi L0 Gober TPLopt af ef PEEorming

%hés addition ty. f@ 25 Iqu|d silicone rubber is that
eP%%%%t n of a vinyl group with an Si-H

Lone) @ S SRl oxgrgeﬂ%gya<t%@gaggmggﬁag invar
-------------- Covar T ETL s T uar.y 6
‘avlllr? Is gsruocuhp aasndlrgzaﬁ_' l vaanrd aa.'tho C n %}?pg% 9$a§
[AWAN YRS 0§%ﬂf Ofa PRIAS In@ft%ri% h@\atcﬂgag |
V|nyI gr oup an pol ysi | oxarie havi ng an Si-Hbond. In

SR ARSENt cdvmentdOm2 addidy on type liquid sili cone
rubber of the two- 5 pack type is preferably used. As

the adeid i Ayipe dHiGkindssi | [(teQRKnkdRbeR, ths HsREuctive
that having a viscosity of preferably 100 to 1, 250

pBatsS .22 myre qureierdy -ilﬁG:HeO i8Q0Q sRaeS edpambbatihanty of
preferably -
the elastic anlsotroplcally conductlve fllm 20 is

preferably'so to 2,000 Um, more preferably- 70 to 1,000 Hm,

particularly preferably 80 to 500 pm. When this'thickness

‘is 50 Um or greater, an elastic anisotropically conductive

film 20 having sufficient strength is provided with

‘certainty. When this thickness is 2,000 Mm or smaller on

the other hand, conductive parts 22 for connection having

necessary conductive propérties are provided with certainty.

The projected height of each projected part 24 is

preferably at.least 10% in total of the thickness in‘the

projected part 24} more preferably at least 20%. Projected
parts 24 having such a projected height are formed, whereby
the conductive parts 22 for connection are sufficiently

compressed‘by small pressurizing force, so that good

conductivity is surely'achieved.
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- 250 to 500 Pas at 23C. If this viscosity is | 9Webrualied007

10 100 Pa-s, precipitation of the conductive particles
in such addition type liquid.silicone rubber is easy
to occur in a nolding materital for obtaining the
el astic anisotropically conductive filnms 20, which
w || be described subsequently, so that good storage
stability is not obtained. In 15 addition, the
conducThe eppajadicddsheairghtnaif orticentmd] eso-eas para 24 Gis
in the thickness-wi se direction of the nolding
pret Betabl ¥ aye madienl ) pared t el prefyeti iy fatelnpsits 70% of the
applied to the nolding material layer, so that it nay
Peontidst cwddth ror shmare e i ocHommalvdites ghrtha4 -
conductive particles in an 20 even state. If this
Riasosied racleedst haashPa1dh & mroiatted heddhtt gee -
viscosity of the resulting nolding material becones
foygnefi givheieohathg tPifle BedinFstcularg fodofhyckasss when
to formthe nolding material layer in the npld. In |
CRAX 1300, PSS WOkt i9% it itd%ePrasémaed conductivity
sufficiently 25 npved even when a parallel nagnetic
#ﬁeﬁ%f?%ykﬂﬁh%Q§f ‘0o the nmolding material |ayer..
Therefore, .i.t .may be di.fficult i SO e
.Iq}%é:hcl&r%{&%gtsi V(ét%ﬁ-é:rktnieCS'S of! onzld O%g%Fz g:%ed

ori ent eés SO as ruary-

ﬁﬁ%%éoﬁ%7fﬂ}6&§J§}ggﬁiﬂéﬂéH“E%EEQMﬁ%%tgf%%Ckhgngal@ezs to

VI Scosity o ition type Iiquid silicon

o AP S JARBLL I Eoals 2o B gOHL B kR 10

VI SC astic ants

 LponRdyet /e 1530137 0 L0LRA10Y 13 _GUr gdoppaduct

herei referre a silicone rubber")

cof. the ligwicd Siskiee@nelr ¥bbebrmt R8e pured2Si kbcBAE

rubber preferably has a conpression set of at nost

sl@Yo oy ipr efrey abirkedt feREt, 8%d Sti hhymbeefixed to only

one surfacé of the frame plate 10. .

The elaétic polymeric substance forming the elastic
anisotrdpically conductive films_ZO is-preferablf a heaf—
resistant polymeric substance having a crosslinked
structure. Various materials may be used as cﬁrable
polymeric éuﬁstance;forming méterials usable for obtaining
éuch a crosslinked polymeric substance. HOWéver, liquid
_é-ilicone rubber is prefefre-c_i. .

' The liquid silicone rubber may be any of addition

type and condensation type. However, the addition'type

liquid silicone rubber is préferred. This addition type

liquid silicone rubber is . that cured by a reaction of a

vinyl group with an Si-H bond aﬁd includes a one-pack type

_'“(oneuéomponent type) composed_bf polysiloxane having both
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10 preferably at nost 6% at 150C. |f the conpPdsbiuary 2007
set exceeds 10% the conductive parts 22 for

connection tend to cause pegganent set when the

resul ting. anisotropically conductive connector is

.used repeatedly over many tinmes or used repeatedly

under a high-tenperature environnent, 15 whereby

chai ns of the conductive particles P in the
vondlctiver pard P2-H drombrinettd diwamredi oicder@@o-As a
result, it is difficult to retain the necessary

eondeReN Vi Eype)l rranre R sentPd ivsddsgae trying a vinyl

conpression set of the_ 20 cured silicone rubber can
BEOWR a3 o WA el i@ 1A Rg #dc Griddh&engi-t h13)| Bhg present
6249. The cured silicone rubber formng the el astic

WY SBEFODI A Ihduds vid 9SS 196 onEr ERRBEF Rds the two-
duronmeter A hardness of 10.fo 60, nore preferably 15
R3CHOLYRS Jp%rﬁl?ec‘{}iﬁfﬁii%? d’rsérdér ably 20 to 60 at 23C. If

he d A_hardpess is |ower.than 10, the .
| nsul 40 Ko 5500 YRR #91 PUF BTRE'S niBRaL LT vieed

ts 22 o]  J g I
SRS SIS o g, bl LR
R 4 TR B i i<6ldog BaSQTe (336850, 16! B Lhen)y

necessary insudl ating property ‘bétween t uctive

t .connectio@n. foot. :
29 L5 Bl ¥ SomeOen. 1} e AUAIRLT A e
7 ¢ ossd deralls heav doad irhel @8HUGedi vEOpagkYENEs in such
pr oper di stortion to the conductive parts 22 for o
£RNeCdr aypes Q. ilald sfhiar cexanplebez Waf easywWabCBebrain a
obj ect of inspection, tends to cause great deformation
wyldbigakagaial for obtaining the elastic anisotropically

conductive films 20, which;Will be deécribed-subsequently,

so that good storage stability is not obtained. In

addition, the conductive partiéles'are not oriented so as

to align in the thickness~wise direction of the molding-
material layer when a paralléi'magnetic field is applied to
the molding material layer, so-that_it may bé difficult in
some cases to form chains of the conductive partiéles in an
even state._ If-this ﬁiscosity exceeds 1,250 Pa+*s on the
other hand, the viscositﬁ of tﬁe resultiﬂg molding mate#ial

becomes too high,.éo that it may be difficult in some cases

to form_the molding material layer in the mold. In

“addition, the conductive particles are not sufficiently

moved even when a parallellmagnetic field is applied to the

_mblding*mat@rial_layer. " Therefore, it may be difficult in

.some cases to orient the conductive particles so as to
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10 Further, if that having a durometer A har dAdsbruary 2007
out si de the above range is used as the cured silicone
rubber, the conductive parts322 for connection tend to
cause permanent set when the resulting anisotropically
conductive connector i s used repeatedly over many

times, 15 whereby chains of the conductive particles

in the .conductive part 22 for connection are

adi s e elthe Ashackpesinvise tdizeqliffi-cult to retain

the necessary conductivity. Wen the anisptrppicaljg
condu®hpvEilesphéttopti §uGEeddd2birn AYPRstignbérsilicone
hi gh-t enperature environnent, for_exanple,._. W_B

Légae;r 17 R SERTHIRDAY M Ford Pm’ﬁ?gleﬁﬁietype

el astic anisotropically conductive filnms 20 preferably
HECometfifomet er A hardness of 25 to 40 at 23C

| f -
that havi d ter A hard tside. th '
above" FRRGEPES CERh B PABC LGP BUCRH Y CORY b TTHES 20

conductive parts 22 for._.connectiaon.t (0]

Aér qﬁtigr%[}ﬁf hgyetal when ¢ e Fesu tqhﬁagr AR sote%oﬁ%?gﬁﬁﬁ d to as

W ()II tj. (m[] 9, Fqﬁr 2007 is e
fépgﬁ{é%ﬁéi%% a iééeauRder'a E¥gﬁlﬁéﬁbggéﬁgpgé Fubber, the

| mﬁ{b%vr 2l A5 Candugti-kgs ; t of
C%gc\rét%glg?}itor? the con uctivgqgéi?l%&%for.%onngé?inoﬁe °
a2 GcditsaArer ethrAp R @B atd olst @iffiseuht fore
retain the necessary 5 conductivity. In the present

pHRMENLIAR, LihgJUy Bter Adardnessaf cddif-Luliedh set

silicone rubber can be neasured by a nethod in

caCeRdaNee WitiHe Hohdadi24@ phurisher, rolecednedtion tend to

silicone rubber for formng the 10 elastic

caiisg0tpefisealnty canduetd whef idemml2@npr ehésalbirpphaglly

conductive connector is used repeatedly over many times or

" used repeatedly under a high—temperature environment,

whereby chains of the conductive particles P in the
conductive part 22 for connection are disordered. As a

result, it is difficult to retain the necessary

. tonductivity.

" In the present invention, the compression set of the

cured silicone rubber can be measured by a method in

.accordance with JIS K 6249.

The cured silicone rubber forming the elastic

L anisotropically conductive films 20 preferably has a

durometer A hardness of 10 to 60, more preferably 15 to 60,

particularly preferably 20 to 60 at 23°C. If the durometer

A'hardness'is,lower than 10, the insulating part 23

'Tmutually'insulating the conductive parts 22 for connection
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tear strength of at |east 8 kNNm nore prefer @Hcpruaty 2007
least 10 KNNm still nore preferably at |east 15

KNNm particularly preferabg% at | east 20 kN m at

23C. If the tear strength is Tower than 8 kNm the
resulting elastic 15 anisotropically conductive filns

20 tend to deteriorate durability when they are

di storted in, excess. In the present invention, the
ieacastiigngtrbrefii thertedredesipreonervadberarchntbenay be
measured by a nethod in accordance with JI'S K 6249.
@0fAscthe addstmencaype to queithsi |l tlvomegadsbary Havdumgting
such properties, may be used that narketed as liquid
srdpephe babbeen" KE200®dyeties At KD FPT gmringstion.
from Shin-Etsu Chemcal Co., Ltd. In the present

Thvehei duromepeppbrhiardiegs canesdy 60D hsad hand,
for curing the addition type liquid silicone rubber.
pEesteRlalear fagce a? bl § seonFife P s b ay hllagchdm required
contai ning catal yst, Specific exanples thereof inclu%%
BOreBiVERY DOOTCT 4B BT 1Y Khdiif CREIYRIT S P tgs 22 Tor

|atinic chloride and_ salts thereof

PERTHLRREINSSE uF A B TrolpE S 1t Mefehq §Pard 15 an
ml , . Vi | sil -pl ati | ' .
SPIRLee s SR P L oL DU SO XD o ong o0

SOr nggs of. triorganophosphi ne or phosphite and
pTa FRT acetyl acetate platinumchel ates, and

cycli %u?:itgg%p'ﬁt kﬂg@. nSQ0R ggﬁéargmﬁt@mnﬁapénég@ -

curing ca st "used i s sul el ected in view of

Shes KDL Ahe, & urd Dk ciad &l st _ﬂ%hé%uqfefae@,iqg%ﬂg

treatment conditions.” However, it is generally 3 to 15
P sr bycwei ahtaneri JGDard 9D ei@inection tend to

cause permaﬁent set when the resulting anisotropically

condactive connector is useéed repeatedly over many times,

whereby chains of the conductive particles in the

conductive part 22 for conmnection are disordered. As a

result, it is difficult to retain the necessary
conductivity.
When the anisotropically conductive connector is used

iﬁ.a test under a high-temperature environment, for example,

 a WLBI test, the cured silicone rﬁbberrfor forming the

elastic'anisotropically conductive films 20 preferably has

a durometer A hardness of 25 to 40 at 23°C.

If that having a durométer A hardness outside. the

above range is used as the cured silicone rubber, the

conductive parts 22 for connection tend to cause permanent

- set when the resulting anisotrbpically cqnductiVe connector . .
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average partlc

- AvRlage P dd s diangt oRfudhe dagnetd ¢o %Q%%erably has

of the addition type liquid silicone rubber. 9 helnuagr2007

to.inprove the thixotropic property of the addition

type liquid silicone rubber, adjust the viscosity, 15

i mprove the dispersion stability of the conductive

particles or provide a base material having high

strength, a general inorganic filler such as silica

powder, colloidal silica, aerogel silica or alum na

myupedcoapashedlynithe tesiti vhdartypeldhgigmberidtiwone

rubber as needed. 20 No particular limtation is ]

¢mpbsednent s hehapdbyitclbiingueh Blaei porgEdiie s ingdricles in

used. However, the use in a too |arge amount is not

@?%f‘é@m@écbé%%u@ér?h%?o?‘i’%n‘?%ﬂl%‘ﬁtb‘?n e Hamdanade As a

particles P by a nmagnetic field cannot be

%&ﬁ%l%te+$|ysa%hf%V%ﬁlt2@9A@eF%%nc%PﬁhRRQQR§ﬁ£¥WJ cles

P contalned in the conductive parts 22 for connection
YRt %% ¥s 25 to be supported in each of the

elastlc ani sot r opi cal,l nduct i %e Eebr 007. 41 .
i s 150 P rarey 4BVS G0 tecd i5aPT STELobLP af REABY® ©
GRAtRA g e, sulaces le coLe, p@é%ggs‘%&m{e' L3oa in

O as nagne C core par

exchc;rbcl1 111(9 Wiragnﬂésfgn _,_1@ a hi gh-conductive netal. 5

magneti c core particles for obtaining the

Condughk\eﬁeeartt?@' gargdpgﬁ%e%yrﬁaﬁgraf@y@@fmmg the

I anet er of gm . The nunb

particles nmeans ‘a val ue neasured by a | aser

Qo r@:cﬂér%mﬁc:@ﬁ tod |l%sﬂ’?tg‘Q@/W%ﬂ&%r@&@&@bl@Va&ag%ast

artlcle meter is 3 gmor (greater, conductive
1@5“]41@/112,2 4011 Comectiife B IGh 0 € e@asy 15 kN/m,

parﬁicularly preferably at leastlzd kN/m at 23C. If the

tear strength is lower tharn 8 kN/m, the resulting elastic

- anisotropilcally conductlve fllms 20 tend to deteriorate

durability when they are distorted in excess.

In the present invention, the tear strength of the

cured silicone rubber can be measured by a method in

accordance with JIS K 6249.

As the addition type liguid silicone rubber having
such propertiles, may be used that marketed as liquid

silicone rubber “KE2000” series 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 ligquid silicone
" rubber. As such a curing catalyst, may be used a platinum—

-containing catalyst. Specific examples thereof include
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to be defornmed under pressure, low in resi st aRdebipatyd007
and ‘high in connection reliability can be easily
obt ai ned. 15 When t he nunber erage particle dianeter
is 40 gmor snmaller on the other, hand, fine
conductive parts 22 for connection can be easily
fornmed, and the resultant conductive parts 22 for
connection tend to have stable conductivity. 20
Fubihely khewnngatslegstoreuplraschbstpref erlabd yidemvand
a BET specific surface area of 10 to 500 n2/ kg, nore
préter ‘ageyeczﬁ, t Bl SO WR RS a para ted | ardyppratieriabing 50
to 400 n2/kg. Wen the BET specific surface area is
101 pPARY VPP DEX YT eal BRY 1 pi b e vake by reqmplexes,
conduct ed. on such magnetic core particles in a :
Pyt PER- hnduht v Hechirer #het ekt i toxansy €9 *@%s

have a sufficiently wi de area capabl e of 9 February

- OBLOHDS KRY gt R HHRCP IR Hi gty PROTRIUCHS \wd platinum,
SR St ORI T TS U GO0 e dtde B i

ci_area between the conductive particles Pis
éﬁﬁﬁf%l%%tly wi de. When the BET 5 specific surface

S
' is 5 Kk : her . s hand
Tognet| & CAPATEaPEl G1as CH5 hgt CRGADEELnr{d T eubtihy

§élaécﬁ:%fy1rgﬁrd1r§§{ é%{eﬁ'}% 6 Y Si6Rl SLheSSaltS 1yst and

appl 1 ed, e an I'gh conductivity iIs

Jalad 'r!ﬁﬂfirl:gﬁ r@omddte IBHINALIdn LOT BoRBLEEC! 88 i

preferably have 10 a coefficient of variafion of
Jeardrale, i anetiey e uf'gosieig'i&‘yca:eliorl@opggfr%a%ywa&ght
nmost 40% still nore preferably at nost 30% ‘
grardHes Waatilth g efygrealliynala st c0% dubbkke present
i nvention, the coefficient of. ,

In orde; to improve the thixoitropic property of the
addition type liguid silicone rubber, adjust the viécoéity,
improve thexdispersion stability of the conductive

particles or provide a . base material having high strength,

a general inofganic filler such as silica powder, colloidal

silica, aerogel silica or alumina may be contained in the

addition type liguid silicone rubber -as needed.
No particular limitation is imposed on the amount of
such an inorgaﬂic filler used. However, the use in a too

large amount is not preferred because the orientation of

_ the conductive particles P by a magnetic field cannot be

sufficiently achieved.
As the conductive particles P contained in the

conductive parts 22 for connection and the parts 25 to be

supported 'in each of the elastic anisotropically conductive
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variation of particle dianmeter is a val ue det &riebnemey 2007
in 15 accordance with the expression: (a/Dn) x 100, .
wherein a is a standard devi gti on value of the

particle dianmeter, and Dn is a nunber average

particle dianeter of the particles. Wen the

coefficient of variation of particle diameter is 50%

or |ower, conductive parts 22 for 20 connection, which
Arbnpar® owdn peaferablgfl nondiast ipdntyiclesapbia ifngdrndy
because the uniformty of particle dianeter is high.
peabimmt e atufBrcdoral mpeheamdgmdiase ere igafthes] &d so
may be used iron, nickel, cobalt, a material obtained

Byl omErehatq mp sUtHIRe et A054 i ddspes dr exhidditinr

the like. Those having a saturation_nmagnetization of

g elaistm oV HER \fy/ T ngP IR Grietee MEHRY -used.  The
saturation nagnetization 9 Fe?ruar 2007 , 43 thereof
i's nDFBepPégﬁﬁﬁﬁFyCSFelEﬁgFlﬁ.%Svﬁgﬁﬂ?bﬁ%}?+%%lg??y

- abl t least Q. 5 W/ n2. Specific. I f
PELSTALY LSS BN PR € S S Sl
t hereaf . MWhen this sat ti ti ti [ t :
SDSLERly MG S o3 R e manet el on T at

asi |y, JONEG LD oL0ga D! 0L ngs UL 4] Ble LAY ELS L0 nagnotic

formngt elastic ot roprcalTy conductive f
(?cg:beb éja%tg.rcq(égs \?\%eaw &N vl m%ea sdesqr b?eg lager .
subsequently, ereby the conductive particles P can

P& SRR HQ-1RRf @RSt 0 become 10 conductive
parts for connection’in the respective nol ding

et erjraby | BYET SutiBef OXHa AR N5a Of 1 ANE SRS Vs 3 pm or

particles P. The conductive particles P used for
=it NG dldrc taeRdyeldte 2parbs 23nheetgeaneghien are casy
t hose obt ai ned by :
to be deformed under pressure, low in resistance value and
high in connection reliabilitf can be easily obfained.
When the-number average'partiéle diameter is.40 tm ox
sﬁaller on the-other.hand, fine conductivé parts 22 for
connection can be éasiiy fofmed,rand the resultant
conductive parts 22 for connection tend to have stable
cohdﬁctivity.

- Further, the magnetic dore particies preferably havé
a BET specific surface area of 10 to 500 Hﬁ/kg, mbre
preferably 20 to_SOOVHF/kg, particularly préferablyrSO to
400 mz_/kg. | |

When the BET specific surface area is 10 m’/kg or

greater, plating can be surely conducted on such magnetic

core particles 'in a required amount because the magnetic

"core particles have a sufficiently wide aréa'capable of
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15 coating surfaces of the magnetic core part i9dicbgiary 2007
with a high-conductive netal. The term

"hi gh-conductive netal " as us herei n neans a netal
havi ng an el ectric conductivity of at least 5 x 106
91-1m"' at 0C. 20 As such a high-conductive netal, may

be used gold, silver, rhodium platinum chrom um or

the like. Anobng these, gold is preferably used in

baatgi plesedhentoab tdingtnblerahdthase paitghelekeet high in
conductivity. In the conductive particles P, a
propoctivhty(nassbof obRaihedh- comhdeicihie aret ali/amss of
core particles) x 1001 of the high-conductive netal
¢ordnetEvi Y phrt ichbeved heciessta 1Gowtdnt g, between the

.preferably 25 to 35 % by mass. 9 February 2007 44 |f

@?ﬁﬂ%@%bﬁ?tpéﬁté$l$ﬁePh+ﬁhyé%ﬁh%%¢mﬁ&¥rﬁﬂ@ﬂ i Yhepofee BET
‘than 15 % by _mass, the conductjvity of such
m%%?v%%%@@? #8623 PL§ 5O MRrTK e’éﬂgy OfeEBRiloeAt 88 Whenother
the resultin anlsotro |cally conductlve connector. is
hguty 55 epdht %n‘b‘élf i et ee?rﬁ%?aﬂq}fr pecome brittle,
enV|ron resu t ecessary .condugti vit

th
nfr%bﬁt ggh‘?%t%? b %E%é%ﬁ §iRA I Sered SpAPPHACd
n 1’9(5 el} CoonacI c v:L isf er d.of, the
ﬁw h conéﬁc |ve éf cal'c éfgg'out in

accor S th é“‘?naﬁc}lét%'!or&%r%q HJTC]%J. é}éfek%gﬁtha@

| east nm pre era

a c[o]éf(é.vﬂ%_)elnﬁ( c[f_l\'/\ﬂé{rlaé\i)c]n \M}e IKEJ_tClle dt_l_gﬁlettg!fcg.@eéﬁ most

of the coating |ayer

Sfﬂa'° hhﬁ%@%éf’@réﬁﬁ'at §}(>:Ss'tS 4@«55-51:%@_‘10%'1:% ﬁ%%@%&bly at
area (nR/ kg) of the core particl'es, pis a specif :

n@saVizos 15 {kaldB)a0fy tHhe figigonduglisve 2oet al | and N

-is a val ue of

In the present invention, the_coefficient of.
variation of particle diameter is a value determined in
accordance with the expression:‘(c/Dn)'x 100, wherein o

is a standard deviation value of the particle diameter, and

'Dn is a number average particle diameter of-thé particles.

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

As a material for forming the magnetic core-particlés,

srﬁay be used iron, nickel, cobalt, a materiél obtained by

coating such a metal with copper or a resin, or the like.

Those having a saturation magnetization of at least 0.1

“Wb/m? may be preferably used. The satﬁration magnetization
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(wei ght of the high-conductive metal/total wePdfiPrugy 2007

“the conductive particles). The above-descri bed

equation is derived in the fadlow ng manner. 20
(i).Supposing that the weight of the magnetic core
particles is Mp (kg), the surface area S (n2) of the
nagnetic core particles is determned by: S = Swwb

Ebaeeng i %%ﬁ e fsﬁgﬁaéig?a%ﬂ'@éﬁ%gﬁ@ﬁh@?ﬁ&ﬂ@t gularly
ags?%%eﬂlg By LORrpOERLMR(Br (376 Eaby DaR)P 20075 T 45he
%I%érl Sggk?ggthat tthih%%fneég?oittgh %ﬁ?dﬁgzthereof

; fs 4Rl e’ surfaces o
t
gog l(Jg‘gqh%r?eth%bgs%Jc???%%O? nrﬁgg??%l S equ |l%%agt hlceé[}fgéz(i !

ﬁﬂ( {ﬁkn)et]ﬁf 5 deﬁéﬁ%s%ﬁs éﬁ%ﬁfon (4 el smlﬁ}g?lﬁ?%d Lin

LBe am5 @&iﬁg%&%@f’lgﬁsﬁaféré h§o§ oﬁgf%g |- @yere tsshe

total mass of the conductive particles, the value of

Misodstsiphned bynad@ciNe MM 2o My Boystdnsd SwHagh
A nunerator and a denonminator in the right side of
kel egyalid 9P {5dd ageh sk £leel Py Wi tdbygitte: Noaductive
(MM)/(1 + miMp) Miultiply both sides by (1 + m M),
pattibeeprodust He LbrdMd movEdMio padiMmnsant ibeddns:
turn, N+ N(mM). = mM Wen N(mM) is shifted to

¢deductive parts for connection in the respective molding

material layers to form chains of the conductive particles

P. .
‘The .conductive particles P used for obtaining the
conductive parts 22 for connection are those obtained by

coating surfaces of the magnetic éore‘particles with a

'high—conductivermetal.

The term “high—conductive metal” as used herein means

a metal having an electric conductivity of at least 5 x 10°

Q' a2t 0.

' As such a high—conductive'metal, may be used gold,

'silver, rhodium, platinum} chromium or the like. Among .

these, gold is preferably used in that it is chemically

stable and has a high electric conductivity.
In the conductive particles P, a proportion [(mass of
high-conductive metal/mass of core particles)'x 100] of the

high-conductive metal to the core particles is at least

o

 .15‘% by mass, preferably 25 to 35 % by mass.
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right side, N=mM - Nm M) _ (mM) (1 - RFepmary2007
given. Divide both sides by (1 - N),. and 20 N (1 -

N) miMp is given. Accordinglys4the weight M of the
magnetic core particles is determ ned by: M =
M[N(1- N] =m21- N/NEquation (6) (vi) The
equation (6) is substituted into the 25 equation (4)

N1 e e et 1 g (a&gﬁciqgéta[%éxeqagfats
b Q0% , 46 I

gﬁg’%’{:gﬁﬁaﬁcﬁ. véhsgrpiggztstg gkﬂ&: f‘r%?%ég‘i? I%/‘Ibth r%d

B 1 g PR e TEE Pt befaPRe Ry cBREEL o A Sartfh otpe

?eEMEQlHBeQnHQStEﬁpi?Qﬁ%gﬁ&bﬁ §c§¥@§t98%§e éggﬂ{l &gmﬁ

| rmgnetl C “coré par gra

POl S T8 DB SR DA |

985"&@9 OEhéSnﬂéégséﬁﬁe@&EQb&‘tWﬁ conxz)ll&@ N RALAAL L,

envi r onment Thus € prescri be ctivity 1Is

retai ned. 40 dbEIRET: $HE6A H Lofald FRCEN 63 Qfkdd& + of the
conductive particles Pis preferably 10 to 500 n2/kg.

Mhenihdi 5aPET SPE6ed | 6F St ALY O diSe il TRMG 10T which is
greater, the surface area of the coating |ayer becones :
calffuTaead | yuyrtatacsarddrade tiiecicogtid NH 1 lawemggeefla tibn

the 15 total weight of the high-conductive netal can -
be) f orsreatt léesordl nghy,ppafdiaiigs Hightd rR00nm:

conductivity can be obtained. In addition, stable and
Bught tomd L) | Wit y[ catbvoelachi enedl - N) ]

wherein t is the thickness. (m) of the coating layer formed

~of the high-conductive metal, Sw is a BET specific surface

area (m?/kg) of the core partigles, p is a specific gravity
(kg/m3) of the high conductive.metai and N is a value of
(welght of the high~conductive metal/total weight of the
conductlve particles}). -

The above-described eéuation isg derived'in the
following manner.

(1) Supposing that the welght of the magnetlc core

'partlcles is Mp (kg), the surface area 8 (m®) of the

'magnetic core'particles is determined by:

'8 = Sw-Mp Equation (2)

(ii} Supposing that the weight of the coating layer

formed of the high-conductive metal is m (kg), the volume

- (V) of the coating layer is determined by:'

Vv =m/p Equation (3)




because a contact area anong the conductive p&fiebaiaps2007
Pis sufficiently wide. Wien this BET specific

surface area is 20 500 n2/ kg or smaller on the other
hand, such conductive particles do not becone

brittle, and thus they do not break. when physica

stress is applied thereto, and the stable and high
conduct|V|ty i s retained. The nunber average particle

di ant’ey SFETENSE ettt e iskress 8§ Phpscoating
referably 3 to 40 Ji nor e referabléBG to 25 m

erfssdﬂ%f@dﬁl?bl?é’tqlﬂ/@ i S8 TP Cae Olis &l £RRABCELVE
Febr.uary .200 sul g elastic a sot cal |
parEiia o 1 (e 2BReBetbhoegus e rhddks -
tlon suffi ctrlc (I
' SUb%oﬁﬁéb |o%n&§ %C e di atathee éh fiess“8 ot the
‘ [ Ml he conductlve parts 22 for
> _coa%QQgﬁﬁé %ﬁbﬁglﬁ'tE%ﬁlgagt % "ani sotropical l'y conductlve‘
fil [ ula ' |on is i ose
forﬁfof%g{ﬁgpégﬁd% |ve&6ébe%' &2 P, Howe %?a %%y 2
pr ef@;abky nebnnt hg Lorm:9f éfSQHQrﬁaQé<§E%&mﬁ¥oé&£ﬁ&
of secondary 10 particles obtained by aggl onerating

laybBese paelik6kas haskhak thBessnBaLticeosatAlhss eagidy
di spersed in the polyneric substance-form ng

| valﬁateflal1sThet§@mﬁuéﬁ|M9 particles P preferably have
an electric resistance value R, which will be

ﬁ 10 desgr+bed (Mp subsequent |y, Eafiaationpgt)0.3 92, nore
preferably at nost 0.1 52. Electric resistance val ue
R The Bl weeterztoesasd ancégenvahireatsr aivalhe dethar rhinkd
of the eguation (5) are divided by Mp to give
| ' N = (m/Mp) /(1 + m/Mp). Multiply both sides.by.(l 4
m/Mp) , and ﬁhe product is o |
: 15 - - | N(1 + m/Mp) = m/Mp, and in its turn,
| N+ N(m/Mp). = m/Mp When N(m/Mp) is shifted to the
| right side, | |
| N = m/Mp - N(m/Mp) = (m/Mp) (1 - N) is given. Divide
fﬁﬂl both‘sides by (1 ~IN), and | | |
20 N/(ll~ N):= m/Mp is given.
Acdofdingly, the weight Mp of the magnétic core
particles is determined by:
Mp.= m/[N/(ll— N)] = m(1l —‘N)/N- .  Equation (6)
(vi) The equation (6} .is substituted into'fhe:,'
25 ‘equation (4} to defive |
Ct = 1/(Swep-{l ~ N/N] = [1/(Sw-p)] x IN/(1 - M)].

"When this thickness t of the coating layer is at
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grsptes .
‘ sufficiently_greét, so that the coating layver great in the

after preparing a paste conposition by kneadi Q¢ ebrgr2007
of 20 the conductive particles and 0.8 g of liquid
rubber, arranging this paste4gonposition between a

pair of electrodes arranged so as.., to oppose to

each other with a clearance of 0.5 mm and each havi ng

a dianeter of 1 nm applying a nagnetic field of 0.3

T S baaes codtunbeT ok s h R rt?ﬁﬁdﬁl"&e%'aqgcwles
BB A ABLAARLCE S DR A D e e
SBEEL AP S anl el T Ietﬁlt a%%%fva%'e“%ef{%s (Pres
STk @%@E‘Rﬁaelf‘%ﬁ%l?%%% et &t SR,
éﬁﬁétiﬂhé”?d?hf%. QHH%y %ﬁ%%ﬂ% 3 |caI &%T%ﬁ%g ﬂF%r%Q%s into

IS construc

ﬂTPé Qfl ~ AR B PRt Of AdShiTRTReS c%%t@."ﬁ%h l@%\é‘rngna the

t hrough-hole 73H at its center. "Reference nuneral

- dlasd ghates i aids it GRNAGLdoe JpaeRat %@%ﬂuﬁ%\ﬂv@g an
. 10 el ectrode part 75, which is-in the form protrudi ng

dorisdiie isunfsace rdiriaafdl vamthdeirt heditB-tB@perature
t hrough-hole 73Hin the 1lid nmenber 73. Each nagnet is

enweadnimerithe thdspenher pfdsicridedt abadtbatvihe is retained.
‘el ectrode part 75 has been fitted into ' the

t hr ougheh8Eg EBHcid icheurifdceeaiber 38. tRef epeduetife
nunmeral 76 indicates an electric resistance neter

reariiedesdP s paecifeshlilye 1faito 600t mé/lmgnets 74. The

sanmpl e chanber S of the cell 71 is in the formof a
di sk WagPnghdsdREReseecidicopuzlinnrandea ihi ERneY&k @O

of 0.5 and the inner dianeter of the through-hole
?E%e|§&r§§ﬁﬁe@rﬁg,oﬁ_éhg.qoatlng layer becomes

total weight of the high-conductive metal can be formed.

Accordingly, pérticlesihigh,in conductivity éan be obtaiﬁéd.
In-additioﬁ, stable and high_conductivity cén be acﬁieved
because a contact area among the ¢ondu¢tive particles P is
sufficiently wide. When.this BET specific surface area is
500 m®/kg or sMallerlon the ofher hand, such conductive

particles do not become brittle, and thus they do not break

| when physical stress is épplied thereto, and the stable and

higﬁ conductivity.is'retained.

The number average pérticle'diameter of the
coﬁductive particles'P is preferably 3 to 40 Hm, more
preferably 6 to 25'um.

When such conductive particles P are used, the
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20 the diameter r of the electrode part 75 of 9tfihruary 2007
magnet 74 is 1 mm The paste conposition described

~above is filled into the sagple chanber S of the cel

71, and an electric resistance val ue between the

el ectrodes 75 of the magnets 25 74 is neasured by the
el ectric resistance neter 76 while applying a
paral l el magnetic field of 0.3 T between the

x act rigue = 17665 tofC tamel sregivatisald i gopieictivek AédBswe8e

- 9 February 2007 49 direction of the sanple chanber S.

hecang eafiy | ta e diamad vedsar Piresssr@i-s pbe st rion

t he paste conposition are at hered between t he

i Gisdds o5 G hdtel irn By erélieyeflebetBeepnthe

parall el magnetic field and-oriented so as to ali gn

GRS ITR AL iisd diTy 06 SHFld\'f\FttFthehQaﬁ{S\?eZ%nFo - of

t he conduct, ve :particles, the electric.resistance )

GPATFE 150 iderH i T dalT GUSOFE OB CEAYnGgRARE Tyge Films
owers and then becones a stable state, thereby
fasuring an electric resistance value at this tine.

The ti fr ti : . 10 pat neticefj

nas bgnPASII o (R4 (AatPl tRothBerriontut orehE of
[ liect rj_c..r:esi.st ance J '

SRR T B e e mer i s TR e frererarly

19t ablee F3Lat @ VA 9 2eCedRArt Oot-hg KhBY 8F tbSondary
conductive particCles.. However, an electric

phegishaRceptalived@iblehga@0md2ateagndaebavgaet 895648 in that
fromthe application of the parallel nagnhetic field

theskhgapaste «eO/ROS el @Asisyganepakkid ARASHE e Bfmd NEc
el ectric resistance value R Wen the electric
shksitahare€ovraling Rateratlnost 0.3 52, conductive

parts 22 for connection having high 20 conductivity
can b&hsurehyluchtizenedrticles P preferably have an
electric resistance wvalue R, which will be described
subsequently, of at most 0.3 Q, more preferably at most
0.1.-Q.
Eiectric resistance value R:

The electric resistance value is a value determined

after preparing a paste compositioh by knéading 0.6 g of
the conductive particles and 0.8 g of liquid rubber,

arranging'this paste composition between a pair of

electrodes arranged'sé as.to oppose to'each other with a

clearance of 0.5 mm and each haVing a diameter of 1 mm,

applying a magneticrfield of 0.3 T between the pair of the

eiectrodes, and leaving the electrodes to stand in this
state until .the electric resistance vaiue between the pair

of the electrodes becomes stable.
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“agent . FlBy Pré

, The content of water in the conductive parti @Februgry 2007
preferably at nost 5 % by mass, nore preferably at

most 3 % by mass, still noregpreferably at nost 2 %

by mass, particuldrly preferably at nost 1 % by nass.
By satisfying 25 such conditions, bubbling can be
prevented or inhibited wupon the curing treatnent in

the preparation of the nolding material or the

 fornat SERCAEiCReLEl ashPcebpisbicopreastynoe Feblyarky is

2007 50 conductive filnms 20. The conductive particles

PeREyrEE tRo$BSobPalARYREYMARRRAL i ng surfaces t her eof

with a_coupling_agent such as a silane coupling,
g%PﬁBr?F%Ss%?f%%%%r%?u%h%o% Q%ﬁﬁHEﬁWQKﬁn

irtlcles %h t he c? gllng aqg? t he adhesi

E 8ﬁEF%§ 6F5tAE2EGRIUE L Ve paH*? NG YRR glastlc

substance i s ul t

PRat R ﬁa B sgfﬁﬂalsnF%frb% REeY S AT iR S0t
?8%8 g?htﬂedgé lltgoggguse &ab§3|?%£}l&é%lcgi side

annun € coupl'ing” agen

| agifclﬁgfée%%m' Pol Ltz Dot 3 éef{%qgeﬁg&l§o@%éﬂ'ﬁ¥v1ng a

e conductive part wever

- PhebeERbL Y1 8UsEy 20 ?HQUE%nE£¥“ ReGAINY hRh@ral 74

(proportion of an area coated wth the coupling agent

48s 1 582 UL T ACBa BF €85 Of ot - B, € aRdied t ¥ & A tHG} 8%y of

the coupling agent on the surfaces of the conductlve

. PPEEt @S PaAOLR] Syl Dolatid easteR fdmi G rir.igmablttom the

to 100% still nore preferably 10 to 100%
$mwfa@ylaméye@fgfﬁm@bfytﬁéatﬁbJﬁHE)tHiuﬂgﬂxnumgnm3&aln the
particles P may be obtained in 20 accordance. wth,

Tk resmsingt €73t hedol avmineg proddsed tBarhiecldes aember 73

first formed froma ferromagnetic
in a state that the electrode part 75 has been fitted into

the through-hole 73H in the 1id member 73. Reference

numeral 76 indicates an electric resistance meter connected
to each of the pair of the magnets 74. The sample chamber

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

. dl of 3 mm and a thickness dz of 0.5 mm, and the inner
diameter of the through-hole 73H in the lid member 73, i.e.,
the diameter r of the electrode part 75 of the magnet 74 is

1 mm.

~The paste composition described above is filled into

the sample chamber S of the cell 71, and én electric

resistance value between the electrodes 75 of the magnets

?4'is measured:by the electric resistance meter-76 while

applying a parallel magnetic field of 0.3 T between the .

' electrodés 75 of the magnets 74 in the thickness-wise
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material in accordance with a method known pef Fsbruagy 2007
the art, or comercially available particles of a

- ferromagnetic substance are gorovided. The particles

are subjected to a 25 classifying treatnent to prepare
‘magnetic core particles having a necessary particle
dianmeter. In the present invention, the classification

9 February 2007 51 treatnment of t he particles can be
¢ondatied of Feansample ¢hamlestandl eAsaackasyiti ekhsuch

as an air classifier or sonic classifier. Specific
cordnerong PIFtiAkeT| AhweTeed ivh e aafdn cogpgedtion are

SUItab|¥ preset according to_the intended nunber

p%‘?‘f‘i’%‘?% W%rﬁ%‘%tﬁd‘%%éﬁwébfnéﬁec “@&P@ts 74 by the
and the | ke.

%g%tlcleg the kind of the cl assif.i er,

$AkeR Yh |IEac-Eiﬁ%l‘b 5§14 é‘éldaroé”lteﬁéﬁd so as to
eated cid and, further washed

& e S IR iR AR T eRbbhnhe Tovenent

such as_dirit 0 r. and oxi di z

HT %E'tf'f%i%%% E e et gy Reer eBrE Vo lne

- Rar éé&l?@ Thereafd el Hﬂ%fstki—{%l a%@%nﬁ%f ty'aeugglgggt L&d then

core pa iTI%s Gre coat'ed Wi Scond

e (fh %tjﬁ'#e‘)@t%lﬁ ngch‘“e%%é{v”ide‘é%u&%b‘ %Eeﬁieéw@rf‘é

t he aci or treatlng the surfaces

ﬂaﬁ%@arfcecq;ﬂ&@ra!ﬁ UHeS TR DerHENLLARCE: Sy 0Hach OFd Crhe
acid or the Iike. As a method for coating the

3 1a6as mfgddie JTeuRald ¢asCeelnPabhilekas tW thet PEste
hi gh- conductive netal, may be used 20 el ectroless

domid g1 o S aee e tmln@t ithg enetheiki kesistoMe¥etalue
the nethod is not limted to these nethods. A process
bledtwaanodihel rg. ddterogiend IGt o¥e thar innghessby4 has reached the
stable state varies according to the kind of the coﬁductive
particlesq However, an electric resistance value after 500
secoqu,have elapsed from the application of the parallel
magnetic fieid-to.the paste composition 1is generally
measured as the eleétﬁic resistance value R.
When thé electric resistance value R is at most

0.3 Q, conductive parts 22 for connection having high
conduétivity can be surely obtained.

 _The contént of water in the conductive pérticles P is
preferably at most 5 % by méss, more,preferabiy at most 3 %

by mass, still more preferably at most 2 % by mass,

"particularly preferably at most -1 % by mass. By satisfying'

such cohditions,‘bubbling can be prevented or inhibited

._'upon:the curing treatment in the preparation of the molding' ‘

" material or the formation of the elastic anisotropically
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the electroless plating or. displacement platPrigbwiary 2007

be described. The magnetic core particles subjected

to the 25 acid treatnment and qp@shing treatnent are

first added to a plating solution to prepare a

slurry, and electroless plating or displacenent

pl ating on the nagnetic core 9 February 2007 52

particles is conducted while stirring the slurry. The

pgandiugcitéyei Aidme 80urry are then separated fromthe-

platin solution. Thereafter, the particles separated

are éﬁbienﬁéﬂkﬂdvﬁ wastiiegd esr atwenbewktbhsefoptained by

exanple, 5 purified water, thereby obtaining

E5ARALERTVEUpAREFR| EReNRO R WiHe swduddsimfagemg such as a

magnetic core particles coated with the

At gRTeoRTBRiDe #EeRE. A%t drsattilpgl fheppprErces aef nghe
be_conducted on the  surfaces of the magnetic core

CaBARCT LR (B bT G eE (F (e B (OHRYIGd AFERT - afifiea

" plati | & f f th i gh duct.i t
BAALLLS. grer,fored ol he Hiah condiotive el my
Lot L S et on e daposed onthe

pr ocess
' 0 t n, wever, It iS_...
lBér e ie%g‘%) Zé/%s EJﬁLJS rgsjgrsr%i}t%{?gﬁﬁ ra‘ll T r CF‘JD 4 uicﬁ é‘ VFaS’; é%’m% n2 ? he
: theyjmenati r i.claes. hy the
}2#%%?$gﬁgggjb g%lng 2%551%;8% ?%%%Fteg BPéfing | ayer

for megnel ahBenbi 98- EREAUGLL VEL B @nt ALddE S %{ufi%%%lgf

the primer plating layer by the displacenment plating.

S0 N Bl GalrAr ilifist Alhe0R Firs citARES 8HeO0BohBECPL R £ P00 £
solution used in the electroless plating or _

s plankidilve fRiratiicngs @Nd yeweees, ki 10Ss Greferably such-
comercially available plating solutions may be used.

an amount that a coating rate {proportion of an area coated

with the coupling agent to the surface area 6f the
conductive particles) of the coupling agent on the surfaces

of the conductive'particles P amounts to at least 5%, more

- preferably 7 to 100%, still more preferably 10 to 100%,

~particularly preferably 20 to 100%. .

Such conductive particles P may be obtained in
accordance with, for example, the following process.
Particles are firstrformed from a ferromagnetic

material in accordance with a method known per se in the

‘arf, or commercially available particles of a ferromagnetic

substance are prbvided.- The particles are subjected to a

,classifying Creatment to prepare magnetic core particles

. . having a necessary particle diameter.

In the present invention, the classification
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Si nce conductive particles having a.great par Olsbaarp2007

~dianeter may be produced due to aggregation of the

magnetic - core particles uporgthe coating of the
surfaces of the particles with the high-conductive
nmetal, the resultant 9 February 2007 53 conductive
particles are preferably subjected to a

classification treatnent as needed. By the :
Ergasmepéaptohnet PRAEHEAES FAB BOndeRdyTeepdry ingasss of,
havi ng the expected  particle dianeter can be surely
EBFaFraurls . ae %&%ﬁﬁ+§%€6fsacla|%§swi@fr WP ighler “or

conducting tge classification treatnent of the
tBRdtctr 985 patttcl es, may be nentioned those

lified th | i fi dj. t }
CTorRi SR RS AP AR (B S g S mignerizeatent
ticles. 10. Th ti f t ti
SoFCrRRERL B Bendar e PhATRE tOnie e e
i i . i I i f bl.y. 10
S9BEEL! BR-Lc} Dot JHIEL) O0P! el Bl BLLerally A0
fhaction o fehdiSia P opoLti oy isd OllegJedt han 10% it

may be 1 npossible, in some cases to obt ai n
conducdive R to¥ Zhd Happnectdan siahfiichent byol @Wen

in electric resistance value. If thi's proportion

exseests wHtWhondihe gidefuhand; Jhadesihh NGor example,
conductive parts 22 for connection are liable to be
putifie] wocdhateedagiy cdnovinRuinediefi ebh@uch as dirt,
conductive parts 22 for connection may not 20 be

faatd jeyre dnd s e d asasi i zEie firepo de@@nef ohhéhe surfaces
conductive particles P contained in the parts 25 to

| die tSupperdgrettvardaese geodridilieg . t Oheheafoat enthefsthBaces

conductive particles in the nolding naterial for
Sfortiangradrestial awtiec raxtitsioticopiagal lopaceddudthve high-

- conductive metal, thereby obtaining conductive particles.

As the acid used for treating the surfaces of the

magnetic core particles, may be mentioned hydrochloric acid

or the like.

As a method for coating the surfaces of the magnetic

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

electroless plating,'displacément plating or the like.

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

A process for producing the conductive particlés by

the electroless plating orndisplacement,pléting wili be

described. The magnetic core particles sﬁbjécted to the
acid treatment and washing treatment are first added to a

.plating solution to prepare a slutry; and electroless

plating or displacement plating on the magnetic core
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25 films 20. However, it is preferably equivaldisbryagy 2007
or nore than the proportion of the conductive
particles contained in the mgding; material in that

“the conductive particles P 9 February 2007 54 are

surely prevented from being contained in excess in the
conductive parts 22 for connection | ocated nost

outsi de anong the conductive parts 22 for connection
PATERE1EF a3¢i COmGRFEotr BF 68l F YL EORECH% e 41T 20ThPL

is also greferabl 5 at nost 30%in terns of vol une
PRAEIFORSI it HAE PARFEY23TEotheR Stppotiadl i fge plating

S8hbhEoT oo Mmool At oy Ay SBETpRORuCEN
%ﬁé%%ﬁﬁ%ﬁeﬁé o " MR FESRBTTE ThEro 44 rendie, -

PR EPLARI B RO R LR gt o B e gt oRe, vitn
e T O P R iBroa g wieh the

1l dhat ﬁf%éﬂh gct of inspection, is first
I%%%dd%ed %s & method for form ng the 15

ani sotaaRi Gl % aqndystingg falamalyr aRgl g Eghaﬁc%éd'gn the

the, frame_plate 10, may bé used, fof exanple, :

éﬁﬁﬁﬁd&k'ﬁﬂ'ﬂﬁé m&gﬂéﬁid|dﬁ%eA®aQQﬁ@ﬁ%%|%% E@%ﬁea primer
conmposi tion with conductive . particles exhibiting

piegiield Smydispensed igl P WM fo2fed of the high-—

substance-formng material, which will becone an

. celnaidtd veo merterl] enasu et anem Py reeidngncthedsupkater abl ¥he

addition type liquid silicone rubber is then

‘ppriggar ed.atAsg illayest.r aNedpantEeglasb, 1amimed thi &) forimposed

nol ding elastic anisotropically conductive filnms is
opr GViededocasd e ZBrpdmdudhievprpastrepteinpogi Laper asna the

nol di ng material for
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 platihg layer formed of the high-conductive metal

on the surface of the primer plating layér by the
rdisplagement-plating. | |

| No‘particular limitation is‘imPOSed on the pléting
solutioﬁ uSed—in the electroleés platihg or displacemeﬁt_
plating,_and various.kinds of cbmmergially available
platiﬁg solutions may be ﬁéed

Since conductlve particles having a great particle

dlameter may be produced due to aggregatlon of the magnetic
core particles upon the coatlng of the surfaces of the

particles_with the high-conductive metal, the resultant
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ﬂpeaxfrﬁgrgu%%ﬁ%s dlddistaated, ﬁ%dagse@h%r gﬁ%s%ﬁl%r bled in

el astic anisotropically conductive films is afgicPeury o7
the "respective nolding surfaces of a top force 61 and

a bottom 9 February 2007 55gkorce 65 in the nold 60

in accordance with a necessary pattern, nanely, an
arrangement pattern of elastic anisotropically
conductive filns to be forned, thereby formng

nmolding material |ayers 20A. 5 Here, the nold 60 will
pendestiVhah el ¢35 cale yPIEfI‘c‘masblmbI&jﬂGD?q@dsdiO a
constructed that the top force 61 and the bottom | .
threel B ataldthgt Be pERTR § et aviadedr e Bar tasgedaspsifpgation
to be opposed to each other. In the top force 61,

553 GhRnet e ﬁﬂf&%@f% SIS CIRP G AN fidemebierted

SRR CETE LTI Lol U1 S e B8 connect | on | 1

28"?094%5@@%.5?&%}‘ ) e P
e I bR MR, s i3 re s

ng S ace is for
R ramaney c%tl%%bsctxae%%énacy % g%e§aqlagn HHROASkhE:i c
subst ance | ayers 64. Recesseg are for I N
dayélﬁ@ﬁ$ﬂaie%qrface of the 20 top force 61
corrésponding to the projected parts 24 in the
el astige it $66 FOPLE b E Y EONEMICd Ik V€ Fd | pBr20-105 e
nol ded. In the bottomforce 65 on the other .hand,

dograqdiegnehi €heukshanee ivayeaste72ar €okocmBdetfion in the
accordance wth the sane pattern as the -arrangenent

fpatctdonadf phlre 23 denguetfievebpgr is 23 EOr cmnﬁecpreﬂerably

in the elastic anisotropically conductive filnms 20 to
1be twrol5@&d ion temes of volume fraction. . If this proportion

is loﬁernthan 10%, it may be impossible,in some cases to
obtain ;onductive parts 22 for connection sufficiently low
in electric resistance value. ,Iflthis propo?tion.exceeds
60% on the other hénd, the reéulting conductive parts 22

for connection are liable to be brittle, so that elasticity

-required of the conductive parts 22 for connection may not

be 'achieved in some casés.
The proportion of the conductive particles P
contained in the parté 25 to be supported varies according

to the conteﬁt of the conductive particles in ﬁhe molding

' material for forming the elastic anisotropically conductive

films 20. However, it.is preferably eguivalent to or more

than the proportion of the conductive particles contained

“-in the molding%mate:ial‘in_that‘the-conductive particles P
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upper surface of a base plate 66, and non- magfdtabragy 2007
February 2007 56 substance |ayers 68 are forned at
other portions than the ferggnagnetic substance

| ayers 67. The nolding surface is forned by these

ferromagneti c substance | ayers 67 and non- magnetic

subst ance | ayers 68. Recessed parts 68a are 5 forned
in the nolding surface of the bottom force 65
o r espahyli poetentdd Prop dotied parttsiizded nnt ke celsastine the

~anisotropically conductive filnms 20 to be nol ded. The

cespective bases pdates 6ormmtEen i adidadopofsdr catséde
and bottom force 65 are preferably forned by a 10
dreen el et o rd waibisten e t Specifidic coramsltdeonofinsfibl glastic
ferromagneti c substance include ferromagnetic netals
e trericalbly ¢ohigidielfidin dfs, TEomsScabaptpreferably
all oys, nickel and cobalt. The base plates 62, 66 '
¥ atertant 9P higy e-arithick fedaime drragtiony 150 that RAGTEr€° to
preferably snooth at surfaces 15 thereof and subj e&t ed
1% HRIETAI P AEgt R &1 g &t RERETGE AEEhRAPEAFAS -

for f

PO SR 9.2 TLEEAL! G0 LU A0 e

force 61 and bhottom force 65, be used .
afbé)r"?eor%aé’n T EHREtEI®Suc Oragxiapnﬁ, I %gn-%%iecfglllagfng manner'-
alloy,, i - C [t all i.ckel -0 . : :
ferr or%agfﬁ%?qec %g hst gr?c %%an)géc’%é Eg : 56§‘8§rﬁ%fg§a%]g§ahévén

. thick . a1l R thi b GkNRSSekS11
‘“g’tlctﬁhélastg51%"%{1Cg‘lr%&’;%g’hd%gfti@é’|e\é%ﬁg§?i g2 S, BPgr
HaL BRI £inRld IdRHrQR 5@ nBe vaRB! b@@dﬁ:?oh@%@?hghgg in
‘material layers 25 20A° As a'result, the conductive
wWaldH @1es%:16dude teatheriedpedt-cd RhGB dersi k¥rahged, in all
portions to becone conductive parts 22 for connection-

it ddie 8l dinguiniserfioalnedayar 8 #8A=randag0is an object of

inspection, is first produced. As a method for forming the

~anisotropically conductive film-arranging holes 11 in the

frame plate 10, may be used, for example, an ‘etching method
or the like.
A conductive paste composition with conductive

particles exhibiting magnetisﬁ dispersed in a polymeric

substance~forming material, which will become an elastic

polymeric substance by being cured; preferably  addition

type liquid silicone rubber is then prepared. A&s

_illustrated in Fig. 6, a mold 60 for molding elastic

~anisotropically conductive films is provided, and the

conductive paste composition as a molding material for

~elastic anisotropically conductive films is applied to the

"respéctivé molding surfaces of a top force 61 and a bottom
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9 February 2007 57 conductive parts 22 for c8disenro?f07
havi ng good conductivity can be provided. As a

material for form ng the non-gmgnetic substance

| ayers 64, 68 in both top force 61 and bottom force

65, may 5 be used a non-magnetic netal such as

copper, a polyneric substance havi ng heat resistance,

or the like. However, a polyneric substance cured by
Eadicat P6n iRaFhpr @PedablPy ineacogedanpet haththenecessary
non- magneti c substance |l ayers 64, 68 can be easily
PBHEH by NAMEEFANRPRUBT SRV BRBERT | PAbERBPhYL sastil0
material thereof, may be used, for exanple, a
PROEBIESPFaLLNcRORLUGRI B §1 1S t ypeairio¥madn by

oxy type_liquid resist_or polyimde type liquid

f§§W¥Pg &S;ﬁl tﬂﬁHer?fc%%Y?ﬁﬁ %%%-nnlding surf aces

of the, top force d bottomforce 65 with the :

mol di ngShat e]t"i‘%| TOP‘%Sg&ra‘f/ljpi &%r%?%%%%@@ﬁé&ﬁr-

| ot hod. _Accordjn t uch met hod, the
R R T Sk e A
p n r.oper. unt .qf the noldin

B 205 Bam EROLEE Do AP PR VR R lg, TR oo
44 ane pbatg,do éstgrg%bh anged in alignment on ‘
t he noldiﬁ%psdiface 0 t%%ﬁgﬁionw force 65, on which
the noiging eyeridied ayer $204havecikeey ' lay

t hrough a spacéf 695?-and on the %}awé p|aF%%5§§g %ﬁgers

dPmfOresrfda on Miehdhe ki 10 JBteinahnkdkehs1 to an
20A have been forned, is arranged in alignnment through

- ar2ingpeaet Bibedhease dp candivkativempberees 2arsy

superi nposed on each other, whereby nolding nateria

- dcayercsti20A of ddeh dmtterded afsarim Ghasmrebpthalelastic

anisotropically 9 February 2007
conductive films 20 to be nmolded on the lower surface of a

base plate 62, and non-magnetic substance layers 64 are

formed at other portions than the fefromagnetic substance

", layers 63 as illustrated, on an enlarged $cale, in Fig. 7.

The molding surface is formed by these fertomagnetic
substance layers 63 and non-magnetic substance layers 64.
Recessed parts 64a are formed in the molding surface of the

top force 61 corresponding to the projected parts 24 in the

elastic anisotropically conductive films 20 to be molded.

In the bottom force 65 on the other hand,
ferromagnetic substance layers 67 are forméd‘in accordance
with the same pattern as the arraﬁgement pattern of the

conductive parts 22 for conﬁection'in the elastic

' anisotropically conductive films 20 to be molded on the

upper surface of a base plate 66, and non—-magnetic -
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58 conductive filnms 20 to be formed) are form@debruary 2007
between the top force 61 and the bottomforce 65 as
illustrated in Fig. 9. In eagh of these nolding

material |ayers 20A, the conductive particles P are
contained in a state dispersed 5 throughout in the

nmol ding material |ayer 20A as illustrated in Fig. 10.

As descri bed above, the spacers 69a and 69b are

sl ahgede beaveeh ¢heafe afmrppditat 1Q:heandatie oyt tthmn the
force 65 and the top force 61, respectively, whereby
feerenagieeliqoswhs sticopiad 1y Tonddeei pelfingsseriefe is
intended formcan be forned, and adjacent elastic :
e ropi ety TORRAIRAL LG TS e rlaverted 7f pof non-
bei ng connected to each other, so that a great nunber

RFIHT Ot THPT AT oifhictile FECRESefnBRpEAJRRR BFS
ne anot her. can be fornmed with certainty. 15 A pai.r
GG L e RO LG AE (1 Gt a6 (GO 2P ERBef Son

 AbE RO o A0, 15 b5 DLBLE AL WIE 9B,
SRS S0 A0 e Sleyd el Rt

oper a magneti ¢

Subst ass Tapsr s bR RLaEs s anuE F oG Fig; fop foree

SAOTLRERRALI Y FRIOTBINGY 6 r3USHARCE hRAKET By67- Of

the bottom force 65 than surrounding regi.ons™thereof

e rfd; 133_%3as‘#z%%ﬂa&%etﬁpsﬁééﬁfiéleﬁ&ﬁpi@@ oPAHtaMa
force 65 have. the ferromagnetic substance | ayers 63

AT rth bt e SRBGHHaVRIY 4 nf3 vdle! EStrbmabRethe MBtEl BYsuch
material |ayers: 20A, the'conductive particles P

a@i spersed don-tiekelwkdilpy syatebnalcobayer s1204sareickel and
‘gat hered at portions to 9 February 2007 59 :

cobalt. The base plates 62, 66 preferably have a thickness

of 0.1 to 50 mm, and are preferably smocoth at surfaces:

therépf and subjected to a chemical degreasing treatment or

-mechénical‘pblishing treatment.

| As a material for forming the ferromagnetic substance
layers 63, 67 in both top force 61 and bottom force 65, may
be used a fertomagnetic metal such as ifon, iron—nickél |
alloy, iromn—cobalt alloy, niﬁkel of cobhalt. The
1férromagnetic.substaﬂqe la&érs 63, 67 preferably have.a :
thickness of at least 10 pm. When this thickhess is at

least 10 um,fa 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

'f¢r chnection_in'the molding material layers 20A, and S0
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becone the conductive parts 22 for connecti on? Eghtuaty 2007
are |ocated between the ferromagneti c substance

| ayers 63 of the top force Gk and their correspondi ng
ferromagneti c substance |l ayers 67 of the bottomforce
65, and oriented so 5 as to align in the

t hi ckness-wi se direction of the nolding naterial

|l ayers as illustrated in Fig. 11. In the above-
geRdrrbede ppratbss22 fop fempechiel adns wethesadustivity
the magnetic netal, so that a magnetic field having :
FFYNRE PYAYEPR{ty at portions between the frame plate

10, and the 10 respective top force 61 and the bottom

force % 3 H-CRATh MidT LM B IRS SoPgiRgRetAs gubstance
esult, .t he_gonduyctive articles P existing above and
LRTGRT 16 (68D proth 0P 1 FPEthe oI g tialed PAFS 00, may
avers, 20A are not gat her ed][ bet Vﬁ:;en the ferr omaﬁnet e
BTN WHet G Ib At SBFPPS - aRdPPREMET LC

Substance ayers

' i .C 67 qof .,the. bott f
LBIEm e YIS LBiel o7 o e gl onlares, &

emal n

| pg&itneeéi% i & afred hﬁ, r@ﬂiartqomgy ﬁ\%ﬁ%%é%@i{{hge

are subjected. to a curing treatnen

WRIRB L 130 ANIRD ARG M 1ONIRGCT Y of 1 LYEr20683Chs can
conposed of a functional part 21, in Ich a .
ol Waaliilly frnERNGHCE YR cHdldu 24 fp@iBtBS?EEﬁS&i:%Bhy._ As a
containing the conductive particles P in the elastic’
mRAJeTRI1l ehesi@nery Bea usleat e foli eRbAP180 adShbforesist
align in the thickness-w se direction are arranged in
s2irha ast afne amtityldld yevipas wirat ed 1by ragisBSubpbik POt PaE t 1 23uid
conposed of the elastic polyneric substance, in which
rilse s tc ond petlinieipiar ttiypleed iBudde restispr esent at all or
scarcely 9 February 2007 60 present, and a part 25 to
be supponat agthwki chri soating the molding surfaces of the

top force 61 and bottom force 65 with the molding matérial,

may preferably be used a screen printing method. According

to such a method, the moiding,material can be easily

applied according to a ﬁecessary pattern, and a proper
amount of the molding material can be appliedi

As illustrated‘ianig. 8, the frame plate 10 is then
arranged in alignmeﬁtron the molding surface of the bottom
force 65, on which the ﬁolding material layeré 20A.have
been formed, through a spécer 6%a, and on the frameiplaté

10, the top force 61, on which the molding material layers

20A have been formed, is arranged in aligmment through a

spacer 69b. These top and bottom forces are supérimposed

on each other, whereby molding material layers 20A of the

intended'form (fbfm of the elastic anisotropically
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continuously and integrally formed at a peri phef §pbruary 2007

edge of the functional part 21 and in which the
conductive particles P are gﬁﬁéained in the elastic

pol yneric 5 substance, are f din a state that the
part.25 to be supported has been fixed to the

peri phery about each anisotropically conductive
filmarranging hole 11 of the frame plate 10, thereby
poadustNgcani ank sPOr epi bal Fyrmeandueti yeraeanectwsen 1ohe
In the above-described process; the intensity of the
experaate nagnehdcthéebdtapnl Fedctoscs5t he pdIbsonstded in
beconme the conductive parts 22 for connection and the
phgti B0 tIm deedonef tites pamicl@hd ondieesigdpdrayed s 20tFhe the
nol ding material |ayers 20A is preferably an
coménstiyethatrticlappbnaset conbabnadt bn 2a 5sTaoh digpersed
average. The curing treatnent of the nolding naterial
thyerghoRAln sthei nabilyngahaterda hckayef ng0d 0as hiel lustrated
material used. However, the treatnent is generally
tondugt etl0 by a heat treatnent. Wien the curing

treatnment of the nolding 20 material |ayers 20A.is
conduck e A B RERRT RPOTE | %h%rﬁliﬁceh%%e%%aara;}lq I &fdde

a heater in an el ectromagnet., .Specific, heatin

BRI P RTHRE T i ﬁ@a%’? el are Qi 3 yteh% gy faree

SIS0 KT o he POLYTELL . b s (O D1
d the like, . the ti Cred. f S ent of |t
Fortctons o et L | A Ry (e

501 £OLEAP! Al Ya EPDAUEL S LOND sac%%%f #GpTEAITY aonductive

@_jpﬂP@’azlLé ﬂée‘;@{@e&ofp&nq?éﬁ{fefgoﬁr@c%yté QGach other, so

- that a great'number of anisotropically conductive films

' independent of one another can be formed with certainty.

A pair of;'for example, eleCtromégnéts are then
arrangéd on the upper surface of the base plate 62 in the
tdp force_él-and_the lower surféce of fhe base‘plater66 in
the bottém force 65, and the electromagnets are operated,
Whereby_a magnetic field.havinglhigher intensity at
portions beﬁween the ferromagnetic substance layers 63 of
the top force 61 and‘theii-correspoﬁding fefromagnetic
substance layers 67.of the bottom force 65 than Surrbunding
ﬁegions thereof is formed'because theltop forée 61 and:the‘

bottom force 65 have.the ferromagnetic substanée 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'tQ'
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- handl e because, in the elastic anisotripically

9 February 2007
conductive films 20, the parts 25 to be supported is

fornmed at the peripheral edge of the functional part

21 having the 5 conductive pafts 22 for connection,
and this part 25 to be supported is fixed to the
peri phery about the anisotropically conductive
filmarranging hole 11 in the frame plate 10, whereby
bBEoROSEHE L 0pb G @Atd s PRt B NYrF@Ndoodded bt O vthich are
wafer, which is an object of inspection, can be 10
PeSh1¥d CORESE U hd B hRedHd€ad | SuLONNREd iNGrers 63 of
operation to the wafer. Since the proportion of the
hght eentiset ¢ velr netidl tioi r tdersaymmiitd deascdnadnaic
conductive particles P contained in the conductive
Ppasd sar22e foay€onnET o DNthen Hdrereed adrnee 5, and oriented so
ani sotropically conductive film20 is at |east 15 % by
aasls; abingh the the ckinessnds ofwitdwe dioatdnigpd ayferthfeomeuddiing
of the high-conductive netal is at |east 50 nm the
reptrer jpak tiayess df thierscorduet ive Figar tlilcl e§nPtheeabove—
revented from bein exposed to the surface even when
R ADINTP 4 yt%@ oewfu@liate déhdectcomposedsed the
repeatedly over many tinmes. As a result, the _
Rl yedehoucta Vit carasiedijicelfi e Lo ti@iviieg. PEGERT
when the material, making up the core particles_ 1in the

PR TR & H AT S PIRWGRt &89 A6 Ten 8 1Ritgh 195 - and the
KAHRCCOE 0 SRR Togdared i B 2 G Eonor ol
GRS OR S ety oty SO0 650t he” ottt LUF§oRuCTive
RS 3 P ke PeGMSR ol SOLGAHUGEL S0 1
the molding material layers 20A are not gathered between

the ferromagnetic substance layers 63 of the top force 61

and the ferromagnetic substance layers 67 of the bottom

force 65, but remain retalined above and below the frame

lplate 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 partiéles
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 -

,domposéd of the elastic¢ polymeric substance, in which the

' conductive particles P are not present at all or scarcély'
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surfaces of the conductive particles. The cured February 2007
product of the addition type liquid 5 silicone rubber,
whose conpression set is at nDst 10% at 150C and

whose duroneter A hardness is°30 to 60, is used as

the el astic polyneric substance formng the elastic.

ani sotropically conductive filnms 20, whereby it is
inhibited to cause pernmanent set on the conductive
patkenz? 10df ar peernest tenpevelpPbedethneyhnich is

ani sotropically conductive connector Is used

cepeaheduy 19vendmenyelrasy Ebenelyati AhpbLipR@rdNedge of
chain of the conductive particles in the conductive

phet fAActaonednpeeti ph Anambekngeli 806 des@dhctAse a

‘result, the necessary conductivity can be nore surely

partetcaened. afhatohbyingd aidutioses basAlbasahassriaf 25
to 40 is wused as the elastic polyneric substance
$ebatagceheaskafoiped ain sot sopteathyt condusdive d idardoe
20, whereb i nhibited to cause pernmanent set on

'@'hﬁpoﬁ’éﬁ@u%@ﬁv]éeﬁhrf@i@@ 20 fhe ronietetivmisven agwEn

t he ani sotropically conductive connector is used .
FRpRAtEAP YCuhEEr ARl tenpeletareaneig orirerkl iof dhe
test, for example, a WBI test, thereby inhibiting
FFang rﬁlr%t%fl@ hetlarrRic thRRAyamg AP qtrepically
coqguctjve art 22 for connection from being

el €Y. COBAEA resul t, the necessary conductivity

can b r.el retaij ned a | ong period ti
Since ut esat})ec‘ﬁ l% 4@&0&93 O e@élftyl fifg the

%’?P%“f’%% el R AR SR Ry Sgosrade: bagore

{rﬁ:ﬂ' dlc':ﬁfxy@ pfg}t§l2%ctfo%d %otn%el%qzlo%s %%%t %%eh %o%t?_%%n to

arrange
become the parts 25 to be supported in the molding material

lavers 20A 1is preferabiy_an intensity that it amounts to

0.1 to 2.5 T on the average.

The curing treatment of the molding material layers
20A is suitably;selected aécording‘to the ﬁaterial'used.
HqWeﬁer, the treatment is generally éonductéd by a heat
treatment. When the curing treatment of the molding
material layers 20A is conducted by ‘heating, it is only
necessary to prov1de a heater in- an electromégnet
Specific heating temperature and heatlng tlme.are suitably
sélected‘in view of the-kinds of the'poljmerié subsfance~

forming material forming the molding material layer 20A,

‘and the like, the time required for movement of the

- conductive particles P, and the like.

.According to the anisotropicglly conductive‘connéctor
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~of the anisotropically conduc

integrated circuits formed on a wafer, which is’ Bfpruary2007
object 5 of inspection, and the elastic
ani sotropi cally conductive f'in120 arranged i n each

ve filmarranging
holes 11 may be small in area, the individual elastic
ani sotropically conductive filns 20 are easy to be
fornmed. In addition, since the elastic 10
dakset bepi aably, condust hyedf kbmph0dsfakhed Nadd e8ady to
little in the absolute quantity of thermal expansion
hanalpl aseauder ethi eheotlbbeiel agi betanpSedTDpi caldyctive
conductive film20 even when it is subjected to
thémpalOhysherparss Ehetot her sappexpadsi onfafmédeat the
el astic anisotropically conductive 15 film 20 in the
ptanphdiratcedgn 08§ tueefynceseonal nedrby2t Heavinqaneshe

- plate by using a material having a | ow coefficient of

tondurtiher paktexpantdoncasnehbionorafdrphiig ndwt f3anee be
plate 10. Accordingly, a good electrically connected
gvppertednipelsxed| Yo rehai pegieheny wiepitt HhaNL Bl t est

is performed. 20 on_ a |large-area wafer, Since the

| anisotFopieally comdietive EbHARYERRIENT drtld ndd By the

-subj the nolding material | ayers 20A t

ectin the _.
xR %gp%?g%t%%ntWW?F B Peadtt %%ﬁﬂﬁ%ﬂ%ﬁéhﬂldlpg and
ticl P h b .retained in, the porti 5t
DEEURE 58 T HESTar £ S0 of heP RIS o | i ARE Gl mg = e

Ieterialobaversy 20AbY,, Jor exampl & AODINING Beracion to

nagn hose " portTons tron o

jhe el astic anisotropically 9 February 2007 64
conductive filnms 20, the conductive particles P .

exi stidig 1D 1f 41005 {0 DAROTE SIS NRLLS 522 1RRY +
support ed ?n t%gmﬂﬁg%ég%g naterlaﬁgﬁgyers.%OA}.i.e., e
AN teons | oeaf et AbaY echandh el OV $§ NeNIARR! iPeSontained
about the anisotropically : . , .

in the conductive parts 22 for connection in the elastic

anisotropically conductive film 20 is at least 15 % by mass,

‘and the thickness t of the coating layer formed of the

"high—conductive metal is at least 50 nm, the core particles

in the conductive‘particles P are prevented from being

~ exposed to the surface even when the anisotropically

conductive connector is used repeatedly over many times.

As a result, the necessary conduétivity can be surely-

" retained.

Even when the matérial'making ﬁp the core particles

in the'conductive particles P migrates into the high-

conductive metal when the anisOtrdpically conductive

connector 1s used repeatedly undexr a highvtemperature

riehvironment, it can be prevented to matkedly.dete;iorate
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~inspection, or the circuit boaid‘f%r i nspe Fion car
a1 YA IR B R TGS TPelat g CheT BeC

5 conductive filmarranging holes 11 in the frafEebruary 2007

plate 10 are not gathered at the portions to becone

the conductive parts 22 for6%onnection. As a result,

the conductive particles P afe prevented from bei ng

contained in excess in the conductive parts 22 for

connection, which are located 10 nost outside anpng

the conductive parts 22 for connection in the

£185 Uk dhdnge €1 -asty co Antlsotcapivat ivwe ¢andictliesebicknse the

20. Accordingly, there is no need of reducing the

EDgH-edndwdt e reovailiods vet pairt i lhéghPpireppiidimsl dinghe

material |ayers 20A, so that good conductivity is

achi sved of tthd Scomduciing partaldleashe conductive parts

22 for connection in the elastic anisotropically

conducthieyecfriddrpBiuahd £ e ekl tiggultaPengiglofer ty

bet ween adj acent conductive parts 22 for connection

ol denechildva, WhIse FeRTRSELY #6E e 2bo8PFitonPrgdt

holes 16 are fornmed in the 20 frane plate 10, .

Po¥ICt ieawl mipose e oRefter, AviiegHnpsst he 1@pfectl ofis used
n

15 are formed in th frame.plate 10, .air.exi.stin
Heh SRISHPR M %S ATBP AT f]glénscéﬁ)du Pl‘e_\yingbgoﬁﬁe(l: gr |
and. the circuit board for inspection.is_di :ged
FHFote e digo it R esr gy oPReR aipparts 22

¢l rcu ng holes n

|ate 10 at. the t] r it R c i
Bt b Pl s B st tbp A 2y BoRARE c s

ci sy.st i j 4l ] or 4 BirN
e R e L i B HoeeBi g

MB%&MI{% C%;ff‘e daserd hed risuhssguentive pakerebyst g the -

ani sotrop 'y conductive 5 connector can be surely
A quahts JOth 6f 052 £ont@sinad il Feom being disordered.

'As a result, the necessary conductivity can be more surely

retainéd.

That having a durometer A hardness of 25 to 40 is

used as. the elastic polymeric substance'forming'the elastic -

'anisotr0pically conductive films 20, whereby it is

inhibited to cause permanent set on the conductive parts 22

for connection even when the anisotropically conductive

'connectdr is used repeatedly under a high—temperature

énvironment-ih a’test,'fdr-éxample, a WLBI test, thereby

inhibiting the chain of the conductive particles in the

conductive part 22 for connection from being.disordered.

As a result, the necessary conductivity can be surely

:_retaiﬁed over a long period of time.

Since the respective anisotropically conductive film~
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A G TFOPICH Y SRR G
B 22 f ti in .th |.ast. . .
B4 B e “MISEAACP AP SIS Brsion, dasopdeoe

circuit board for inspection, so that the necesS&dfpruary 2007
el ectrical connection can be achieved with certainty.
[Waf er inspection apparatus] Fig. 12 is a

cross-secti onal viem1schenatﬁ%%lly 10 illustrating

the construction of an exenplary wafer inspection
appar at us nmaki ng use of the anisotropically

conductive connector according to the present

AVEIHH QD ho TAL ST WAL BT th8SPLEShE 0Pl APPAT At Atse SRIMESI T O
perform™ electrical inspection of each of a plurality

| A ridH e al 0§15t 61 tBYI bSeforodd SgRongf ein ivhicist ate

of the wafer. The. wafer inspection apparatus shown in
Fight AR aso ae probee e etiade flose ontmtgaty, of all

el ectrical connection of each of electrodes 7 to be
imsqapeitesd of i acubt er f6rmedii o & swafer pbfleicth gfs an object

i nspection, to a tester. As also illustrated on 20 an -
el iargeshtsoat ¢ amd Fiige dBasthe priobetmeambsrllly nductive
circuit board 30 for inspection, on the front surface

i lowe0 surfanged nifF gpcl 29f ofheviehs et prwired ity asmductive
i nspection. electrodes 31 have been fornmed in

 fddeorarang ing tho ke pat b Ry dof rEBpbhdithd 1% @ P ter n

of the electrodes 25 7 to be inspected of the wafer 6
v idnahe by ekt LS REpRET b N duRE it lms 20 are
surface of the circuit board 30 for inspection.is '
850 itde P H EM S ot ridpiCA Y CConFdEE v &NS BéBF Gafy

2007 66 connector of, the_constructi.an .illustrated.
A0 A ! erR e dattle

t ' t o5 with.t : '
S ANTEE 8N MO B GaLa, SRR, cirm 20

AP e TESRAE] ¥ELda Q) el Oy Stfans (lawer

thermal expansion of the elastic anisotropically conductive

film 20 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

fplate 10. Accordingly, a good electrically connected state

can be stably retained even when the WLBI test is perfo;med

" on a large-area wafer.

Since the anisotropically conductive connector 1is

obtained by subjecting the molding material layers 20A to

“the curing treatment in a staté that the conductive

- particles P have been retained in the pQrtions to become

the parts 25 to be supported in the melding material layers
20A by, for‘example,lapplYing'a magnetic field to those

portioné in the formation of the elastic anisotropidaily
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surface in Fig. 12) of the anisotropically condlEehryay 2007
connector 2 is provided a sheet-like connector 40, in
which a plurality of electro g structures 42 have

been arranged 10 in 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, in such a

- gBARectthat rihpsebect tpdecshayetiyespdZ2tdtBes OPpASEdting in

to and brought into contact with the conductive 15

paet po22ibas eonnectmentha phetel astite hai sapp@picanliy the
conductive filns 20 of the anisotropically conductive
nohdeatjomaleriespeayevel $0AONit he, bpokt somé avec{mperbove
surface in.the figure) of. the circuit board 30 for
andpeelpentha pheiphebeeseabent 1th@0anssptovdedl ly
pressurizing plate 3 for pressurizing the probe menber
¢oddwanérd. fAlmakeranpimngihgleable #n ohe wwdreh nleete 10
wafer 6 that is the aobject of |nspect|on IS nmounted,
aseppevyi detdhperovat heh@rpbet hendeko 1bezomratha @nductive
connected to each of, the pressurizing plate 3 and the
DBCGAT 8F ADENEPRBCERBPR- 4 AAS £ AL Mty .chldPsFWe

naklng ug the circuit board 30 . for |n%§ect|on
RRELGHGS of 2BAVRTRYIMERT v keBvire B Eet? %J;P%d? e6< ess in

'*fvlfi‘%l SR E L ROSPT LS o rf Tl S TAT S Cilt Sweiéé’ef located

fhberst f' n@gggrsg ROV LES 0 01208 T Lppred el forced o

er-rern y|m
:Lr?sﬁﬂ] éi«?ﬂlé érﬂé’g@(ﬁfdcally condtuctlve films
i Sha e|n1 zine resins ceram al’s

Sa1ch A% G As 3@1&5]' Lireon dioxide and A %@dﬁﬁlnéwéﬁe content

mafer I nspect appar at us For performng t
of the conductive particles P in the molding material
layers 20A, so that good conductivity is achieved with

certainty in all the conductive parts 22 for connection in

the. elastic anisotropically conductive films 20, and

moreover insulating property between adjacent conductive

parts 22 for connection can be achieved with certainty.
Since the positioning hdles‘16 ére formed in the
frame plate 10, positioning to the.wafér, which is the
object of inspection, oflthefcircuit board for inspection
can be easily conducted. |
'.Since the air circulating holes 15 are formed iﬁrthe
_frame pléte 10, air existing between‘the'anisotropically

conductive connector and the circuit board for inspection

is discharged through the air circulating holes 15 in the

frame plate 10 at the time the pressure within a chamber is
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WBI test is constructed, a material having a ¢ February2007
coefficient of linear thermal expansion of at nost 3
x 10 5/ K, nore 10 preferably 1 x 10-7 to 1 x 10-5/K,
particularly preferably 1 x A0-6 to 6 x 10-6/K is
preferably used. Specific exanples of such a base
material include Pyrex (registered trademark), gl ass,
quartz glass, alumina, beryllia, silicon carbide,
alediicRdMyRichr i-de tang BaEoprdEsnkkr ké&uc'im% sheetml L ke
connector 40 in the probe nmenber 1 w | be described
spaciike@abky theTheansheet- birkeseagneEt Oprodd Médbér in a
flexible insulating sheet 41, and in this insulating

"ghéetr 4dthspacpliunabpbyratuel eght oHewsiT usd LHEScAR2H

extending in the thickness-w se direction of the

~ BEnbekgtienglyshekérdibty ahdecanpasedopical net@nduetive

arranged in a state -separated fromeach other in a
pbanectpreceinoneofutrhby bnsuphti mgtshekisellcoamtact with the
accordance with the pattern corresponding to the

parceih bpardeferetrrpdetignt oshetldst i Hepevtasb Ty he

wafer 6 that is the object of inspection. Each of the

- eleetrberl sEPUREGFERN 4027 b GrelekE vy Wirthegieiginty .

connecting a Erojected front-surface electrode ---- .
[Wafer _inspec %Qn_élppélrétu@] Febr uary 2007 68 part 43

exposed, to tﬁe,front surface (|l ower surface in the_.

figure)idf theld miRI%ic SHeatnads Hiy & ohegedicadd v
k-. surface el ectrode part 44.exposed to the back

SRR iR U R e U SRy a

égh&ﬁgﬁiéénégnﬂéégéfuéégbgéﬁﬂémg§qgm?%r%@%n%hi%?@ﬂﬂ%%n.

This wafer inspection 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. 12 has a
probe member 1 forfconductiﬁg electrical connection of.each
of electrodes 7 to be inspected of a wafer 6, Wﬁich is an
objegt of inspéétion, to a tester. As also illﬁstrated on
an enlarged scale in Fig. 13, the probe member 1 has a

circuit board'BO for inspection, on the front surfacéJ

(lower surface in Fig. 12) of which a plurality of

inspection electrodes 31 have been formed in accordance

_with a pattern-COrrespQHding to a pattern of the elecirodes

7 to be inspected of the wafer 6 that is the object of

_inspection. On the front surface of the circuit board 30

for inspedtion is provided theianisotropically conductive
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sheet 41 so far as it has insulating property ghBetirgary 2007

flexible. For exanple, a resin sheet forned of a

pol yam de 10 resin, liquid crystal polymer, polyester,
fluororesin or the like, or %% sheet obt ai ned by

I mpregnating a cloth woven by fibers with any of the
above-descri bed resins may be wused. No particul ar
l[imtation is also inposed on the 15 thickness of the

dosnbatb PO sheethd lcs0s faficeBos UL et rd tislliat imigs. 1 to 4

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

5O Shcwos enpieéerabdy dletCobudtiAs maret @2 frarr

form ng the el ectrode structures 42, nmay be used

avoked 1 @opperthgok tassid vai s patdmicialmy icoomiuc2@ver £ilms
the |ike. The el ectrode structures 42 may be any of

2hose flor nechmwécrosi agk eopptadd. tdhomsl florongthiofindie contact
alloy of at least two netals and those obtai ned by

Wirh nedte nipepect tasteiswtnded Shefa thitpld.rapitt heard 30
surfaces of the front-surface electrode part 25 43

- v beetke Gukdrac eres et Fodel har Orddhien frpatepeEfpBRe (1ower

structure 42, a filmof a metal, chemically stable and
FEA P ity dndbet | 4F tihe s o giIcd ! 167 [apadugitive

pal | adium 9 February 2007 69 is preferably formed.in _ .
e ioh REOtHEd 2 lssde Hike ONEG5PEv dlired? WRACH

Snd el ogiyode: oL oORl L SOty FeRl ot ahte 8 nen
el ectrode . 5 part 43 in the el ectrode struct '
151 Gbr T S TSR b e ASETerGey 1B o PRt

| cgog_»ar{)e s%o%kaﬁge[etg&gﬁec %ae%vévagﬁecc}é' 9, @ the elect 60@§h_§e |

e ‘1 nspe er 6 can be achieved.

fH§Hg%€ad(Hf¢{H%fﬁé¥gf 6 that is the object of inspection,

"in such a manner that the electrode structures 42 are
opposed to and brought into contact with the conductive

‘parts 22 for connection in the elastic anisotropically

conductive films Z0 of the'anisotropically conductive

connectoxr 2, respectively.

On the back surface (upper surface in the figure) of

the circuit board 30 for inspection in the probe member 1

.is provided a‘pressurizing plate 3 for pressurizing the

probe'@ember‘l downward. A wafer-méunting téble 4, on
which the wafer 6 that is the object of inspection is
mounted,‘is provided below-the probe member 1. A heater 5
ié connected to-each of. the preséurizing piate 3 and the'
ﬁafer mounting table 4. | |

o As a base material for making up thé circuit board 30

for inspection,; may be used any of conventionally known




10

15

20

25

surface el ectrode part 43 i's preset accordi ng t9Fetheary 2007
size 10 and pitch of the electrodes to be inspected of
the wafer 6 and is, for exaggle, 30 to 80 gm, :
preferably 30 to 50 m The di‘aneter of the

back-surface el ectrode part 44 in the el ectrode

structure 42 may be greater than the dianeter of the
short circuit part 45 and smaller-than the 15
QAaFangenBAk Pk eBrohl & he BleGifiede simpueluttsrddrandclude
is preferably great as much as possi bl e, whereby
stapbeitel eebinhcahtennneset $wrh tas tdies Lo NMletr-ve ipdicir ced
22 for connecti.on in the elastic anisotropically

- epoxtuctevensi | gl28s of ilbdre- wanirsiobrogpl galdne lc ordlictsi, veglass

connector 2 can also 20 be achieved with certainty.
TheethieknEsscefl phbkyibabke muimzerdl ettasodd ipert- 44
is preferably 200to- 50 m nore preferably 35 to 50 pm
rainfatrcedebssrahginidetsigding argdins hiagel @egamic
excel l ent repetitive durability is achieved. The
mhegret @k s ofutheashpkasei rebiicqardigs. den ange 2lpgrina .

el ectrode structure 42 'is preferably 30 to 80 m nmpre

pr ef er'¥Kiy B0'3 850 R T M ERRFTE [Se Oy PRFGRTMANG the
strength |js achieved. 9 February 20

7 .70 Th L
e Tk o RO S tRT o 2 TR Sy G o CagEfspdent
i the foll i .. Mo i fi |1 i t '
B e e B s b o T 3 ag /S
i | at.i h Al 5 i d | i
Y et tb o PO el Br pal et i ke Sl y 1

{PSLLoneol §he syl aLlhg Bhgesd] are formed in

he insul ati ng sheet 41 0 “lamnate material in

accor . W\ t r res I ]
danee, W& bR RAET} GO e9Bd A9b0: 1 PRRESHe

of el structures 42 to
Pyrex (registered trademark) glass, quartz glass, alumina,
beryllia, silicon carbide, aluminum‘nitride'aﬁd boron

nitride.

The sheet-like connector 40 in the probe member 1

'will be .described specifically.. This sheet-like connector-

40 has a flexible insulating sheet 41, and in this
insulating sheet 41, a plurality of electrode structures 42

extending in the thickness—wise direction of the insulating

sheet 41 and composed of a metal are arranged in a state

separated from each other in a plane direction of the

insulating sheet 41 in accordance with the pattern

corresponding to the pattern of the electrodes 7 to be

‘inspected of the wafer 6 that is the object of inspection.

Fach of the electrode structures 42 is‘forméd by

integrally connecting a pfojebted front—éﬁrface‘electrode._
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10 formed by laser nmachining, dry etch machi ni n§ kgbruary 2007

~the like. This laninate material is then subjected to

phot ol i t hography and plating treatnment, whereby short

circuit parts 45 integrally ®nnected to the netal

layer are forned in the through-holes in the

i nsul ating sheet 41, 15 and at the sane tine,

projected front-surfaceel ectrode parts 43 integrally

opRegs ed. 0. Lhe L eoRECHL Uy SNOEEacg | [FMlhdx RALSAD in the
re formed on the front surface of the 1nsulating

fgﬁ?ﬁe ToeTherepfi@facide MBI ABYSLa Ofpidt&-1ike back-

ate material I's subjected to a photo-etching

LHERLAENL1 6 20rd@e APV ELIR PRNEsENEESOfhe tRNIEDurface of
form ng back-surface electrode parts 44 to formthe

BhECLE G BLAYCENESS 42, to Wekiehythide wheetsHdike circuit
connector 40 is provided. In such an electrical -

. paBpess i entappai@t tsrowghal ertife thhdloke s swainsohliesiction

of inspection, is nounted on the wafer 25 nounting
d Abtee 4i nantat heg psioket nelber 1 is then pressurized
downward by the pressurizing plate 3, whereby the
r espedio viga ftiomi kaur Fiacket &t ewt riodelnqparassd 48 ithe H@slating
February 2007 71 electrode structures 42 of the
stheet - 41 keo chmners okt 408 t iepwbd Lire WFARRIHY it is
contact with their corresponding electrodes 7 to be .
firpeled don xampler & rafdnshesFeforfRe péspebpilvemide
el ectrodes 7 to be inspected of the wafer 6 5 are |
e ur YEE By RE 3t IR L EIR Y aRP T T 0d S YRRIEHUS o
In thjs state, each of the conductive parts 22 far
EHhnetE S orPT rf t FEEST SR T rﬁfﬁ%%é)qi;%@uccﬁici@' woven
fil 20 of the anisotropi,cally.conductive caonnector
;ﬁfagibef%é%%%?i%%Yyo et d%RP%ﬁ%gﬁﬁjﬁéhf_kﬁfﬁﬁé}(%égjbe
ig&fection 10 electrodes 31 of the circuit board 30
1¥or-inspection and

No particular limitation is also imposed on the

thickness of the insulating sheet 41 so far as such an

insulating sheet 41 is flexible. However, it is,preferably

10 to 50 tm, more preferably 10 to 25 Um.

As a metal for forming the electrode structures 42,

may be used nickel, copper, gold, Silver} palladium, iron

_ox the like. The electrode structures 42 may be any of
-thbse formed of a single‘metal, those formed of an alloy of

at least two metals and those obtained by laminating at

least two metals as'a whole.
- On the surfaces of the front-surface electrode part

43‘and back-surface electrode part 44 in the eléctrode

~-structure 42, a film of a metal, chemically stable and

'having high conductivity;:such as gold, silver or palladiﬁm
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the front-surface el ectrode parts 43 of the el etFetygary 2007
structures. 42 of the sheet-Ilike connector 40 and
conpressed in the thickness&ﬁgse direction of the
elastic anisotropically condiuctive filnms 20, whereby

.conductive 15 paths are forned in the respective

- conductive parts 22 for connection in the

t hi ckness-wi se direction thereof. As a result,
eheptekeahpcPNPeshEQNi REENBENoL \@a £l &ctdPdase it RRie

i nspected of the wafer 6 and the inspection el ectrodes
Bdret thepekventédboand SDedoroddspectd aindlsl achiexathct
20 Thereafter, the wafer 6 is heated to a prescribed
respetahue eatdrovighiside. waf er nounting table 4 and the
pressurizing plate 3 by the heater 5. In this state,
necessHiy etepdetedl heigpeatf ortha styperif-Gnurethcen edacttrode
of a plurality of integrated circuits in the wafer 6.
RErAcEDr thh nighe oe bechredevas erudinspecid ds appdeatally 15 to
el ectrical connection to the electrodes 7 to be
Shsipectredre gfrd feratalerl B, tovid ©Hin sint Hdadh jséeb 1ef

I nspection, is 9 February 2007 72 achi eved through

¢ heChE bbbl e cidnavingthhe rrndedds & bhed inspected of
ani sotropi cally conductive connector 2. Therefore,

TR it iy, CEhPhAH IRy hd FPRi AgabsteRechafl? TEAMT
be conducted with ease even when the pitch of the 5

FHATORE T D@ Hs prttiet HESGtalaCCofld Mot8ovar size
R S SR ST Bled PSR NS B A BB oo o
FE e edis? it U rot A AR ©25 SheBr ¥t 88 Clnddr n
o O ETREALALE o0 LT £-8H"Ee 850401 B8 44 5o
the electrode structure 42 may be-greate; than,the‘diameter

of the short circuit part 45 and smaller than the

.arrangemént pitch of the electrode structures 42-and is

preferably great as much as possible, whereby stable
electrical connection to the conductive part 22 for

connection in the elastic anisotropically conductive film

-'.20 of the anisotropically conductive connector 2 can also

be achieved with certainty. The thickness of the back-

surface electrode part 44 is preferably 20 to 50 Hm, more

preferably 35 to 50 Mm in that the_strength is sufficiéntly

high and excellent répetitive‘dﬂrability is achieved.

The diameter of the short circuit part 45 in the
electrode structure 42 is_preferably 30 to 80 Um, more
pfeferably 30 to'Sd Hm in that sufficiently high stréngﬁh

is achieved.
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.films 20 in the anisotropically conductive corthibrary 2007
2is small inits ow area, and the absolute quantity

of thermal expansion in a plane direction of the

el astic 15 anisotropical ly cotfuctive film20 is

little even when it is subjected to thernal

hysteresis, the thermal expansion of the elastic -

ani sotropically conductive film20 in the plane
directiea theseofiks SsMeLyrsLsit akngdhbypthtuddmeror
plate by using a material having a | ow coefficient of
2Rapnear it hernauto expansy onamset hat for fornming the
frame plate 10. Accordingly, a good electrically
conneM@dk sipd @i f Ladll be, sd abdyi et mete eMan e dde by
WBI test is performed on a large-area wafer. Fig. 14
lannzt0sg-sacd tohalaweewschenaisichd t yin@5sheet 41 is
illustrating.the construction .of another exenplary
waderded nspetta gnlappbr &t ust neiktagyhusies ds tdietending

ani sotropically conductive connector according to the
Preseght imvidm i gnickness=wise -direction P Falirauamsu2GA7Ang
73 This wafer inspection apparatus has a box-type -
TbAl soroperiarhiin Hdia dpaHartdefg Sheathiddh of waieer
6 that is an object of inspection is received. An
TS SR tHiise 5P fARGcaBRans i"daia RATIRTR t he

chanber 50 is 5 provided in a sidewal| of this chanber

- BFrSRPUH QU@ PGSR 9f IdSGtaos®) sddagtagess g¢ to be

xa , vacuum punp, is . connected tq the )
R R, o A5 T A Yoy st iigts gre the Like.
structiqn as . the .pr.obe.nmenmber .1 in the wafer
TS iz ts matetrﬁflsﬁg’vﬁrqeﬁl Sf%’jﬁcéc.edlgoi s arr.anged

i NSpection appara _ (
31N SRATNCE D30 (A% AR AL LIGALLY, (£l088,1

1:)oper?l ng of 't e3§h§%§£}%§d.g@%ﬁ§5§%ggﬁr|Eaefﬁgyaﬁgort
circuit parts 45 integrally connected to the metal layer

are formed in the through-~holes in the insulating sheet 41,

and at the same time, projedted frontfsurfaceuelectrode

pa;£s 43 intégrally connected to the respective short
circuit parts 45 arélformed on the fronf surface of fhe
insuiating sﬁeet 41; Thereafter, the metal layer of the
léminate material i1s subjected to a photo—etching'treatment
to remové a part thereof, thereby forming backnsurfaée

electrode parts 44 to form the electrode strﬁctures 42,

© . whereby the sheet—like:connector 40 is provided.

In such an electrical inspection apparatus, a wafer 6,
which is an object of inspection, ‘is mounted on the wafer

mounting table 4, and the-probe member 1 is then

_ pre55urized.doﬁnward_by the pressu:izing_plate 3, whereby

- the respective front-surface electrode parts 43 in ‘the
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elastic Oring 55 is arranged in close contact Dhctapary 2007
upper end surface of the.sidewall in the chanber 50,

and the probe nmenber 1 is arranged in a state that

the 15 ani sotropical ly conduct¥ ve connector 2 and
sheet-1i ke connector 40 thereof have been housed in

the chanber 50, and the periphery of the circuit

board 30 for inspection thereof has been brought into

@h.@%%r%@@t AL Wk LR Ehgo 05 ki ege shg&lggzs é&%&a&#@

board for inspection i1s heldin a

Eﬁ@§§5@'é§g g@&ﬁéﬁfdlgﬂoac@ﬁ€§§Hertht$%f4E%é&respondlng
provided on the back surface (upper surface in th

Eigueepdether eef ne Aihepteted 68 €E@WW%¥6¥15()5333moreover
chamber . 50 and the pressurizing plate 3. 25 I'n such a
YREerebPEpEElE 081 aPRASAE ST tHEHEVACHM Ofed CNNREH &fhfer 6
to the evacuation pipe 51 of the chanmber 50 is :
dreveppesyhef eby biietlps esso €- i i de tdieeehardey RRdss 43.

9 February 2007 74 reduced to, for exanple, 1,000 Pa

Dn thierstésea ¢dshl¢f thdecquabetienherrtls 22 for
pressurized downward by the atnospheric pressure,

ek ebyiomeln- thege Bbs i sc elasio walpicaldef aomehctdveg $o.lms

- the probe nenber 1 is noved downward, As 5 a result,

A eek roesa Tl s ot pep i spec terhdfctie wafmreBoar € are
respectively pressurized by their corresponding front-
AR ecel e B thode Put tr P Ui 28kt dde sospecties 42

“of the sheet-llke connector 40. In this state, the

ks Shat S FHgrctdnhaaidr O forhdnekgstien and
isotro |caJ% 10 conductive filns 20 of the

"3%?? Fopi TH %o‘ﬂcﬁf&’i%{? Fdrhive &oP zfé’reeele‘:tmde

res ectivel ha#qiand uri zed by the |ns cti

HTTHES 21 O T ST BodPd 6 For 40 ahd. compressed

in the thlckness —wise dlrectlon of the elastic

anisotropically conduetlve films 20, whereby conductive

paths are formed in the'respeetive conductive parts 22 for

connection in'therthickness—wise direction thereof; As a

result, electrical connection between the electrodes 7 to

be inspected of the wafer 6 and the inspection electrodes

31 of the circuit board 30 for inspection is achieved.

Thereafter, the wafer 6 is heated to a preecribed

temperature through the wafer mounting table 4 aﬁd the

pressurizing plate 3 by the heater 5. In this state,
ﬁecessary electrical inspection is performed on each of a
plurality of integrated‘circuits in the wafer 6. -

According to such a wafer inspection apparatus,

~electrical connection to the electrodes 7 to be inspected

of the wafer 6, which is the object of inspection, is
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i nspection and the front-surface el ectrode part%Fdguin 2007
the electrode structures 42 of the sheet-1ike

connector 40 and 15 conpress in the thickness-w se
direction of the elastic an| tropically conductive
films 20, whereby conductive paths are forned in the
respective conductive parts 22 for connection in the

thickness-wise direction thereof. As a result,

Sbﬁﬁb%b@alth‘f@ﬁ?ﬁcth@npb@b@&ﬂ@mﬁ@ﬁ elestingeshd dn2H-
be i nspected of the wafer 6 and the inspection
gkeethBdesandioofopheatiy cobhdboat vk Ibdmsctdspect i on
is achieved. Thereafter, the wafer 6 is heated to a
phesefbbed pbefpesainge irl‘miolmghdiﬂn@ aorivhnthieri b ‘@:nd:lteheﬂafer
pressurizing plate 3 by the heater 5. In this state,
necebsacyn@bcebédctitlbatasasgeet i wmen stiperndidrated rthe
each of a plurality of integrated circuits in the
wadbetrédedciotdilng tosgached imfenalhspoul impreover the
apparatus, the 9 February 2007 75 sanme effects as
ﬂhgsesamueleh‘ermbrmm@@m%r\c@pﬁm &b ls e amned
Fig. 12 are brought about. In addition, the whole | .
PViSBeet 1 oRd appat e LBT caHND e TR Hieh | B W%ﬁ;ﬁ used
| arge- sized pressurizjng nmechanismis not |red
Ao o5 TR OIS it o SRt 9 W HE G

|ns ection, can ressed by en force even. mhen

SERES L TSI et S G i e O

: |nches or greater i n di aneter. In addltlon S|nce t he

Y-t ating holes 15 are formed in the frane
plate Jpné L tahcen %r}‘:l e{oe[iabsﬂ Ié/ a%q‘%%% 'ﬁ)‘i%aj_tq con uctlve

connec air exi S sot r

.-fﬁ?ﬂﬁé“:%é encaweﬂogo& d% caor %Hcttl%arc%%]a“r % i

- Inspec

|on|sd|scarge ealr circu ng

Helep 145 0f e {xape aql@t&eloaasrbltﬁ% AR5 ﬁ:?/p'ocfaltllﬁérmal

conduct1 ve
expansion in a plane dlrectlon of the elastlc

anisotropically conductive £ilm 20 is little even when it

is subjected to thermal hysteresis, the thermal expansion

‘of the elastic anisotropically conductive film 20 in the

plane direction thereof is surely restrained by the frame
plate by using a material having a low coefficient of

linear thermal expansion as that for'forming the frame

plate 10. Accordingly, a good electrically connedted state
" can be stably retained even when the WLBI test isAperformed

on a large—area wafer.

Fig. 14 is a cross—sectional view schematically

illustrating the construction of another exemplary wafer

‘inspection apparatus méking use of the anisotropically

conductive connector according to the present invention.
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'‘connector 2 at the time the pressure within thgFebruary 2007
chanber - 50 15 is reduced, whereby the anisotropically

‘conductive connector 2 can be surely brought into

close contact with the circuix ‘board 30 for

i nspection, so that the necessary electrica
connection can be achieved with certainty. [Qher
enbodi ments] 20 The present invention is.not |imted

Lo therpboves fles cfh et £1HD0di JRI Sty ANk S UC b laryQus
changes or nodifications as ‘descri bed bel ow may "be

SelgiRde £ he ebPened 1d ¢ | fhé heo @i 3O LOP] CAl | yh CANAUGHIfLe: 6

‘connector, conductive parts for non-connection that

B Lt ND& zil@ I8} 25t e ecifsgadt Yo onecd et € anfn evacuation
el ectrode to be inspected in a wafer may be forned in
phee ednstoe vk Sod+ Dfd cal T yw i ot uide wehdrdars 520 iisn
addition to the conductive parts 22 9 February 2007
pfotided ohmext ¢ DiewsANl ant sidi Topilcaldar conducid we evacuator
connector. having elastic anisotropically conductive

frid s, Livswhtdd) theck onguctow eespantise f ar vacuum pump, is
non-connection have been formed, will hereinafter be

eymd il t6 '@ieg.euesctiastfeprplmeviféw illustrating, on

an enl.arged scale, an elastic anisotropi.cally

condud iRk ImAnhead ofnitde repiec oy tessdden ae the

connector accordln to anot her enbodi ment of the )
MemRffenk i idh. the iHe | dsHeCtion $oPAgpitegl pYovn in

conductive f|In120 of thIS otropically 10
F&éhdd@t i adgiiiash LF?’efi“}iW c'?6’n6’1§ctt|° QlﬁaFiLghtlY

s %&f&%iﬁ@ﬂé&?& et cally connested 1, ay

q‘ﬂﬁJ %EC‘ 115 tl o%rr%r}ld e t(:"m'z‘,llon et h%n an, upper
I C ess %I‘% I r ect 1 on g(e r ect | OI;? pgr pé:ﬁlgl CU ar tOpp
etrllae S%&%.Cé %flt%e.]s@deqaltlhe_l.n the chamber 50,. and the

probe member 1 is arranged in a state that the

. anisotropically conductive connector 2 and sheet-like

connector 4‘0 therecf have been housed in the chamber 50,‘
and the periphery of the circuit board 30 for inspection

thereof has been brought into close contact with therl O-ring..

Further, the circuit board 30 for inspectidn is held in a

state'pressurized downward by a pressurizing plate73‘

provided on the back 'su_rface (upper surface in the figure)

. theréof.

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 pressuré within the chamber 50 is .
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15 filmare arranged in the functional part 21 9 February 2007
thereof, so as to alignin 2 rows in accordance with

a pattern corresponding to a pattern of the

el ectrodes to be inspected. “Fhese conductive parts 22
for connection 1 .' respectively contain conductive
particles exhibiting 20 nagnetismat a high density in

a state oriented so as to align in the thickness-w se
9é&se% opgang,ar g apt ual 1y odgssd af£d Rye.an wpsyl aLinge,
part , I'h which the conductive particles are not

€081 31088 AbmBbL O i $GR &l Wr LA A Eia (OBRUGHEV e

part's 26 for non-connection that are not 25 to be _
BLRCEpLEAL & YpsOOYEEL Edi i el eaiodey 155 Be elastically
inspected in the wafer, which is the object of .

dOBPEREd ONand a8d € eKbBd Mdibd i Ckine s MdS@ownward. As
direction are formed 9 February 2007 77 between the
£onsugl t yeepact sodes forcc menidmc et aifedheosthfer 6 are
outside in a direction that the conductive parts 22
feaxpecowely | pre aswer aradrnge dland: tdver faspomdpngt €rd0L-

The conductive parts 26 for non-connection contain

gunef &ce ontect Tode gaattisc|4es lex e lFdtinyglensdwrecitsmeat 43 of

hi gh density in a state. oriented so as to align in

thee shekneste igmedgtiqredl.onTandhapeshat@al tye conductive
i nsul ated fromthe conductive parts 22 for connection .

HRE th 45sinatsapgrarioman ithanales tithandsaduericelly

particles are not contained at all or 10 scarce

AL et 1 e bt diftfo M HSOTFORIERedY SPBBEL bUe

Ll Ahaed S L Wit e FEGRANCLFOY Br Ee

j&%g%g%aﬁﬁgﬂ %%%ggrgﬁg%lgs&u%%%L%%%c%q%rgggrgrgo for

inspection and the front-surface electrode parts 43 in the

electrode structures 42 of the sheet-like connector 40 and

" compressed in the thickness-wise direction of the elastic

anisotropically conductive films 20, whereby conductive
paths are formed in the reepective conductive parts 22 for
connection . in the thickness—wise direction thereof. As a

result, electrical connection between the electrodes 7 to

'be‘inspected of the wafer 6 and the inspection electrodes

31 of the circuit board 30 for inspection is achieved.
Thereafter, the wafer 6 is heated to a prescribed
temperature through the chamber 50 and the pressurizing

plate 3 by the heater 5. Tn this state, necessary

electrical inspection is perfermed on each of a plurality

of integrated circuits in the wafer 6.

According to such a wafer inSpection apparatus, the
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15 the conductive parts 26 for non-connection andFebruary 2007
peri pheries thereof are |located, are forned at those
portions on both sides of the functional part 21 in

the elastic anisotropically €®nductive film20. At

the peripheral edge of the functional part 21, a 20

part 25 to be supported that is fixed to and supported

‘by the peripheral edge about the anisotropically

. Sf. . h & | a us
%%ﬁ@u%tf'f\é%t {algntﬁag@ngbag_t ehe ?ﬂ%f!ﬁ? mgpivemég}q&tlhgﬂgaéf t

is integrally and continuously forne

EuBGhl eRakigariz22dreapdoubhe 68RAUCT IME PR UES BL whole
contained in this part 25 to 25 be supported. O her

' €8Bpkttubhoagparethastsal by hhei s8R 284 tHOSLusd AP arge—

ani sotropically conductive connector shown in Figs.
sized-pressurizing MefElhuanyi200dt #&qdit@d 4. afd Groddover.
is aplan viewillustrating, on an enlarged scale, an
ehaswholanwsbtr opj cehliyhcondukéi viejédt mf Mmmddpection, can
ani sotropically conductive connector according to a :
barphess&d enpoeiverenfoofe t reepreisent thavenieone Has thelarge
el astic anisotropically conductive film 20 of this
anes ot f opfeal¢zanpond®tivehednmeciorg ter plurddldntatenf. In
.conductive parts 22 for connection that are
ettioral iRcd iRt tolrelkbrtinpdw ey U iapdotmed in
in a wafer, which is an object 10 of inspection, and
e P RIS HiG ki sida sy el i el 1y dlanskdteive
égﬁﬁendicular to the paper in Fig. 16) of the film
SFrUnged EF £ Fe et e ande ainopigally

“pattern correspondi ng. to attern of the el ectrodes
G TR R Lot s e R G W iy (B0 2351 (i Lo
£§¥H5¥%£éﬁ1

is discharged through the air circulating holes
15 of the frame plate 10 in the anisotropically conductive

‘connector 2'at the time the pressure within the chamber 50

'is reduced, whereby the anisotropically conductive

connector 2 can be surely brought into close contact with

the circuit beard 30 for inspection, so that the necessary

‘electrical connection can be achieved with certainty.

[Other embodiments]

The present invention is not limited to the above-

described embodiments, and such various changes or

modifications as‘described below may be added thereto.
(1) In the anisotropically conductive connector,
conductive parts for non-connection that are not to.be -

electrically connected to any electrode-to be inspected in

-a wafer may be formed in the elastic anisotropically

:céndﬁctive films 20 in addition to the conductive parts 22




15 respectively contain conductive particles 9 February 2007
exhibiting magnetismat a high density in a state
oriented so as to align in the thickness-w se
direction and are nutually i ful at ed by an insul ating
part 23, in which the conductive particles are not .
contained at all or scarcely contained. 20 Anobng theéese
conductive parts 22 for connection, 2 conductive
Ea&t&oﬂﬂeﬁ@ﬁoﬁonﬂﬁﬁtéﬁ&hoﬂ*@ﬁ&béﬂf&|éBHHdﬂifﬂe dob@ector
center and adjoin each other, are arranged at a
bheangnetagteat amebamopleheapaﬁgﬁd@@twenfplxﬁ@,r in which
adj acent conductive parts 22 for connection. A
tbadochduetpaet p2G6t25£bor nonnecONdEci bwmdhatbdes Mirmed,
to be electrically connected .to any el ectrode to be
Whipebeedinafthe hafdescwhbedt.is the object for
i nspection, and extends in the thickness-w se 9
5 Februafyg2007 iz9adbtantvoew i sl wsimekivet ween arhen2 arged
conductive parts 22 for connection, which are | ocated
- afathe @@n@gaﬁh@ adf &% hremtta 1 4y hegndurhiisré driduc tiny @n
part 26 for non-connection contains. the conductive
%%%%?H%%l‘é@(%]rﬁl EPRYU FRETRITAIAATr MasPBligehdior pojofher
.a state orlented so as to align in the thickness-w se
T afd Fe REeRETy IHE N EYY f ABnthReclastic

conducti ve ts 22 for, connection an insyl ating
apfélr%ofzﬁppl? |%‘P1“‘ihh% Toh ﬁaﬁy ﬁhaseéna.setﬁsplcally
' ai.ned at al or scar.cel ont i ned.
10 ERRGnER Tofterid o Pwraylac Kot bites 2

plc%%needctplt%s h%; Rl Tl g Aot %%5,5; thaggs than

portions con UCt I ve art S

epl%%dé@ tc@@e F}ﬁ{ éc?sint t3:1(:“rxﬂr%%ferar t1'1 %gaﬁgdanaggj ect

a. portion, t he conducti ve par

diorl'zﬁﬁﬁ&%drpn -aar&ﬂ &t]él@qrﬂ RBEY M piheneat a&@,el a¢Ledion

are formed at those portions
(direction perpendicular to the paper in Fig. 15) of the

15 film are arranged in the functional part 21 thereof, so as
-~ to align in 2 rows in accordance-with'a pattern
corresponding to a patteérn of the electrodes to be

inspected. These conductive parts 22 for connection J

Ty

respectively contain conductive perticles exhibiting

20 magnetism at a high density in a state_oriented so as to

- align in the thickness-wise direction and are mutually
insulated by an insulating part 23, in which the conductive

‘particles are not contained at all or scarcely contained.

Conductive parts 26 for non—connection that are not
- 25  to be electrically connected to any electrode to be
rlnspected in the wafer, which is the object of inspectiocn,

and - extend in the thlckness -Wise dlrectlon are formed ‘
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on both sides of the functional part 21 in the ®Feyuug 2007
ani sotropically conductive film20. At the periphera
edge of the functional part ‘a part 25 to be

. .supported that is fixed to and supported. by 20 the

peri pher.al edge about the anisotropically conductive
filmarranging hole 11 in the frane plate 10 is

integrally and continuously formed with the
beneticonahepaptddttiandpathe eonduct bvendatidic! s 201 most
contained in this part 25 to be supported. 25 O her
spésiflec icopstitratidns anetbaséecabhquihevesgrtag2 for
those in the anisotropically conductive connector
shenactinnFRgs. atrengdd andebheaf ya®OQ7latd0 Ithe The

ani sotropically conductive connector shown in Fig. 15

' gABduRELIHAI BaFEBpEEaf Py moRUTRNIYet tonmeUttorinsHdywn  in

Fig. 16 _can be produced in a simlar manner to the 3
ﬁ%ée%ltf@r PRHF bHELFH gL ¥InED binl ROt Rt Iy adord bdigihy glemsity
connector shown in Figs. 1 to 4.-by using a nold
%Bn%oé*éﬂt‘af OTHERBRI 1 B S alfd ALHB tom Ty ddicknenkivh se

erro net subst ance | ayers have been respectively

brne @ﬁt%éﬁ%ﬁ%% LrgHka &t feor ééﬂﬁoﬁapﬁgcteve
n_arr enent attern . of the conductive:- part 2 for
L(gé‘on%ec on CAnd S Cordl &ty p’é'tstugl 3@ N Par 255 in which

D0 ARSI B S S U K, i

5&5&% ?g§@g¥55$ave been formed at portlons ot her.

t han the erronagneti ¢ substance |ayers, in place of

~the rﬂﬁﬁiéﬂBNMthaﬂﬂéht le%%t%%&%dspEE?EEE@Lhﬁ%?rts 24 and

according to such nold, a pair

- B Ed Rt e ﬂd&%ﬁ%go_'fr%ﬁl WRRET surfaces than

_portions, at which the conductive parts 22 for connection

and peripheries thereof are located, and portions, at which
the . conductlve parts 26 for non—connectlon and perlpherles

thereof are located, are formed at those portions on both

' sides of the furctional part 21 in the elastic

anisotropically conductive film 20.

- At the peripheral edge of the functional part 21, a

part 25 to be supported that is fixed to and supported by

~the peripheral edge about the anisotropically conductive

film-arranging hole 11 in the frame plate 10 ieiihtegrally

and continuously formed with the functional part 21, and-

~ the COnduetive particles are contained in this part 25 to

be supported.

. Other constitutions_are‘basiéally,the samé as those

in the anisotropically conductive connector shown in Figs.
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surface of a base plate in the top force and a 9 bshewary 2007
surface of a base plate in the bottomforce, and the

el ectronmagnets are operated, whereby in nolding

material 20 |ayers fornmed bet{&en the top force and

the bottom force, conductive particles dispersed in
portions to becone the functional parts 21 in the

nol ding material |ayers are gathered at portions to
be¢eme .t he conductive parts 22 for connection and the
portions to becone the conductive parts 25 26 for 7
non- coRpgct Lenisandpdaheni e $D1asStEHBdd Ibrd id hlarged

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

bayees. anOalikeiot hetsbandpithEel ¢ onshied dvierdpariinel@s an

| ocat ed above 9 February 2007 81 and bel ow the frane
phasetifpinalhe cohduogivateshadctayedscordimy no.a further
retai ned above and below the frame plate 10. In this
srhedimehe abl hagnasentalinvayeisnar @n shbj ettedito a
curing treatnent, whereby the elastic 5 _
anisotrepleally comiuctive films2Qadticamiosddogfically
the functional part 21, in which a plurality of the

CRRMEEIVR COReEtaD, farpBormbley onf adhdeHdyet Peets 22

t FURRCTFIPR Hdhate| ] i L S0t yiRal oy bgesied ite a
state oriented so as to 10 align in the_thickness-w se

UWFECHIVH ar BF rORRRF TS &0 f atad Shrt 0RUG) s @PRalld ect
B g d Dol g LD comosed el the slastic v,
B A B B BB o an of fao” P67 8E vne
Cone D AR nd AR b L RefRe BB
A R IS 2 PIUBIR of BNEELASRS o no.
inspected. These conductive parts 22 for connection

garts 26 for non- connectjion.containing the conductive

respectively contain conductive particles exhibiting

magnetism at a high density in a state oriented so és to

~align in the thickness-wise direction and are mutually
_insulated by an insulating part 23, in which the conductive

particles are not contained at all or scarcely contained.

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 connecﬁed

to any electrode to be inspected‘in the wafer, which is the

object for inspection, and extends in the thickness-wise
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that the part 25 to be supported has been fixed® Feprugrg 2007
peri phery about each anisotropically conductive film

20 arranging hole 11 of the frame plate 10, thereby:
producing the anisotropical |4 conductive connect or

The conductive parts 26 for non-connection in the

ani sotropi cally conductive connector shown in Fig. 15

are each obtained by applying a magnetic field to

RArEC@RSNt @s2FcRRCAMBtREAOPLMCS i é’&jcﬂ_?éw% *}JI% 2 for
non-connection in the nolding material [ayer upon t

%@hﬁ&tt@ﬂanwhﬁ@hebﬂétlécaﬁédsé%r€H%‘Eﬂﬂﬁ@fxﬁﬂﬁﬂgdfﬁin each
film20 to gather the conductive 9 February 2007

paheircl eBhExi séhdgebBiavgRird e Fet heds cbankec9nn Ehﬁtalns
conductive parts 22 for connection, |ocated nost
thestdedintitvhepapltebgs na;tmmmlﬂq:\yxergneam:rt ke far 3eyh
plate 10 at the portions to becone the conductive
dentstfoinnanstehaectiemied @ndisulj eqtigig ittheheol di ng
material layer to a curing treatnment in this state.
Thickngpenvwise fbrestion afd tiwe melwmdtliyc insulated from the
ani sotropical I'y conductive film 20, the conductive

'Eﬁﬁﬁv%te%eaP%rb$e%%an%i¢anﬁQﬁmqmghgaﬁhene@udatemge@art 23,

in the portions to becone the conductive parts 22 for
) ‘&%%ﬁ?éc‘fh%rFOW%W‘éﬁ* @agdarled mest nolt spdgaiinethet all

nol di mat eri al , | ayer. Accordingly, even when the
?esP ?%&y st ieEni sot ropi cal 'y conductive fil ms
20 to:§§ forme ave can aratively many conductive
-parts Pﬁtr§t§9vepyob?§§§ﬁt8ﬂrﬁ% 24 and

taln ce t of 15 the conductive
SONALLEN, X0055) ¥ &ﬁa Gagpgron 93heE, SUEEAREst Foan

ﬂ uct|cQ§%‘#ﬂgéﬁfgiﬁqcongﬁ&sla?bégﬁgﬁpgﬁ %gggFggnegtlon

| JHH1ﬁ§yHﬂHgffEE'ﬂhéﬂg%f are located, and a .portion, at

Wthh the conductive part 26 for non—connectlon and a
periphery thereof are located, ~are formed at those portlons

on both 51des of the functlonal part 21 in the elastic

- anisotropically conductive film 20.

At the peripheral edge of the functional part 21, a

part 25 to be supported fhat-is-fixed to and supported_by

" the peripheral edge about the anisotropically conductive

film-arranging hole 11 in the frame plate 10 is integrally'
and continuously formed with the functional part 21, and

the conductive particles are coﬁtained.in‘this'part 25 to

‘be supported.

Other specific eonstitutions'are basically the same

- as those in. the anlsotroplcally conductive connector shown

~in Flgs 1 to QJ
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fanlsotroplcally conductlve connector shown in Fig.

9 February 2007
167

are 20 each obtained by, upon the formation of the

el astic anisotropically condughpi ve film 20, applying a
magnetic field to the portion to becone the
conductive part 26 for non-connection .in the nolding
material |ayer.to gather the conductive particles
eX|st|ﬁgﬁgetmeen the 2 adjacent 25 portions to becone

the co BiVe Qaiors- c2d o cogdnngéveononaerangedhatnain
%Jeater clearance i-n the nolding material [|ayer, at
HE -pdrt FoH (7S SRdROHIP ICaAdNC CPREUFARVe260RBECEBOr Shown

Feb uary 007 3 non-connection, and subjecting the
lﬁfg t EATaPS RFOCUCEE aNcar PAGLLREaRABRET| Aot bie
e ormation of the_elastic

ofﬁogofapfﬁgg&ﬁaﬁbF&9 aPFFﬁFEGpl?al%Hecé%ﬁH%%%Y%e

‘fc%tc
ni's

d fromb h d 5
_ggéésgkgg %ho reve ggﬁt BOFPIgngg 83%%§g§em?%%ncomposed of
: 2 t
_QOEQFCEB¥8 ggﬁgﬁce%PﬁgPﬁe ﬁgggrhggng%%? ?e¥%V@?gnetlc

£§EQEQhBQ!¥a¥S¥§nha$QeBeEHe rLSSPEELIYE, CLORIAE S

ani sot ropi cat | conductive

akcbpashcd ﬁ?@gugt%ggtgfﬁt§oggc§§5£&!n§QQ§%£%Ié%%angement

arranged at a greater cl earance

1P BYER: e6lE t 0h & 08b AR 8Dy EXSESEL V) W%oﬂfeéﬁ%b and

conductive particles in these conductive parts

. camhectien. p42)s | 76 t her anbsdapGaldy GPNANCtdE +1 0
~connector, the 15 projected parts 24 in the .elastic

mmisotrapicslly coonetet vy e find® RQ AL NQrmed, and non—
essential, and one or both surfaces may be flat, or a -
aanessian qlmsnmmmayamé araed beed) f/euﬁ@tcalaﬂ PSH 1 BRAY

be fornmed on the surfaces of

other than the ferromagnetlc substance layers in place of

the mold shown in Fig. 7.

More specifically, according to such a mold, a pair
of, for example, electromagnets are arranged'on'aﬁ upper

surface of a base plate in the top force and a lower

- surface of a base plate in the bottom force, and the

electromagnets are operated, whereby in molding material

layers formed between the top force and the bottom force,

‘conductive particles dispersed in portions to become the

~ functional parts 21 in the moldingimaterial layers are

gathered at portions to become the ccnductiVe-parts 22 for

connectlon and the portions to become- the conductlve parts

26 for non—connectlon and oriented so as to align in the
thickness-wise direction of the molding material layers.

On the other hand, the conductive particles located.above
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corres

the conductive parts 22 for connection in the e ggypgy2007
20 anisotropically conductive filnms 20. (4) Wen a
non- magneti c substance is usegh as a base material of
the frame plate 10 in the production of the
ani sotropically conductive connector, a neans of
pl ating peripheries about the anisotropically
conductive film25 arranging holes 11 in the frame
pingk &etovwnithle &raEgnetnée égbé{lahb@ vpldbey imytethiem layers
with a magnetic paint to apply a mnagnetic field
Fﬁ@@éﬁo}‘e%ﬁlaEHleél?§V6f aﬂ@rgﬁh@tﬂf@fi@o thkaie 10.
Febr ua 2007 84 substance layers in the nold 60
Eﬁnama BbitfRe PP tROIGENY g Sibhorauas Sof2 Behe
conductive filnms 20 to apply

SRBRY Bl R
LGP ST A T (Rl o e

! A .(5), T [ .
FOAEE L 4EEp 2% {9 TOF S5 8 A0 SO Lol

2YELS»rapd,s ‘ ' LG _
bevet ey ohd Spssssclaty B TBMASA IS 4o e non
sehRbbedohetyeen: £agh ofe the R Ry %:%f’%'l%l%%t ti?mth
force, and the frame plate by any other nmeans. (6) Fn
éh@s@i@ﬁ$b1§ﬁ%¥5@ s ehpat -ild ke Goannechkn4lq k8 9at o
essential, and the elastic anisotropically conductive
dligm 20 the tirel SO A}ilne GaRUGHV @+ anged in a
connector 2 may be brought into contact with a wafer,

e tod mutsuasll hjreatl ofed ngpatld Ahsu@tachi p¥et 23 composed

el ectrical connection. (7) In the anisotropically
aglo ndhe té hass toion necttode riac caibditRg ceq tihe wpiesefhe conductive

i nvention, the anisotropically .
particles are not present at all or scarcely present, and

the part 25 to be supported, which is continuously and

" integrally ermed at a peripheral edge of the functional

_part 21 and in which the conductive particles are contained

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-

_arrangingrhole 11 of the frame plate 10, thereby producing

the anisotropically conductive connector.
The conductive parts 26 for non-connection in the
anisotropically conductive conneéctor shown in Fig. 15 are

each‘obtained'by applyving a magnetic field to portions to

“become the conductive parts 26 for nonwconnecﬁion in the
- molding material layer upon the formation of the elastic

. anisntOpically conductive £ilm 20.to gather the conductive
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20 conductive filmarranging holes in the frane plate
t hereof may be forned correspondingly to el ectrode
regions, in which electrodesgpo be inspected have
been arranged, in part of integrated circuits forned

“on a wafer, which is an object of inspection, and the

el astic anisotropically 25 conductive filmnay be

arranged in each of these anisotropically conductive

BAATh S g ek Petvigedotdiengors ignehtanbecome the

ani sotropi cally caonductive 9 February 2007 85 ) ]

CORTERGIOM S 23kt r’ < aR ThECAPFL A I nt-BCRRBI oFORBreutside in
eas t.o.. collecti,vel erformthe probe test on

% o §PACEd % ﬁ%?i X&Sﬁﬁd,ﬁﬁdeﬁéﬁ bFaPReP YR tf dbYy at the

BREREorta, YRERrG: eneRBUb PG P A To1 Fer | RpBgraReetion,
' ' f.Qr. h f Ln_th f ' ti
PG BB T s TR ha kP T ohRURE b Rorieter

[ : p t i tiQpn or .th robe ne I
SeCarihy fo (hashroachr i 1 g e e oy ehe
be8b ¢ LNSRecbonoi baRL | COUhER: Pfe CALN A, | MEUAM b tive
circuits is as long as several - hours, and so i gr

bhoeiel bkCheacy reaBnbeaachb e Vied: Mhel: {e-d NSREUI QUL Sin
conducted collectively on all integrated circuits
tRenpdrenona Waf Becohd the S5 ebectend e other

hand, inspection 15 tinme required of each of ‘
cobegeated, Cvheuht Sré S1aSatdDmioAS o S@VRIAlidTHHY @51 ding
and so sufficiently.high tine efficiency can be

meheevel byearwharcanEfnerlyi,s etievi o@dni Rhe 2c6pefBite
areas, and the probe test is conducted collectively on
¢hreyiat edisptropisally neshdurieach Kiflrtsheodivd ded formed
areas. 20 As descri bed above, according to the nethod

hagg comparatively many conductive parts 22 for connection,

it ‘is surely prevented-to contain an excessive amount of

thg‘conductive particles in the conductive parts 22 for
connection located mqst dutside in'the.elastic |
anisotropically conductiﬁe film 20. |

The conductive patts 26 for non-connection in the
anisotropically conductive conneétbi shown in Fig. 16 are

each obtainedrby} upon the formation of the elastic

;anisotropically_conductive film 20, applying a magnetic

field to the portion to become the condﬁcﬁiﬁe part 26 for
nonwconnectibn iﬁ the moLding material 1ayér'to gatﬁer the
conductive~particles existing-bétween thé 2-adjacentl
portions to become the cdnductive-parts 22 for connection
arranged at a‘gieater clearance in the-mplding material

layer, at the portion to become.the conductive part 26 for
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~electrical inspection is conducted every area divided
‘as to integrated circuits formed on a wafer, when the

el-ectrical inspection is conguycted as to integrated
circuits forned at a high degree of integration on a
wafer having a dianmeter 25 of 8 inches or 12 inches,

t he nunbers of inspection electrodes and wires of the
circuit board for ‘inspection used can be reduced
@@Wpaxmmhamﬂﬂmnthenmesbbdebhahgthaegmﬁeﬁﬁﬂ@rmaﬁéﬂfalSﬁayer
i nspection is conducted collectively on all the

Lot eégrratrddg diveatinest Whetbby thetpr oditetd ompeos tthef

the inspection apparatus can be reduced. Since the
ARTESLEep @&l yiecendatitvenéenhecbbeablaccondingigited £ilm 20,
the present invention or the probe nenber according

tB°t Fegredae PAVEAEIOA REShPEAYERtEdr BbomiRying gathered

repeated use, the frequency to repl ace the
éﬁ.@&??éﬁ.éé{ﬁ?e ¢oRBIREFVE BBRREeRDr LR UPFRITRe fiham
one becones |low when it is used in

‘Eﬂ% REEIUE PAAES: 6 267 eFORRTTERPS | PERURAGIRG & Oreater

duct ed d ded t t ed
SPREHRbES bt S Tathg e el | JrPaSI(enlfﬁgég&‘gFB‘ﬁng&éSst even
b 8) The t | ) d
R e WL U R N R et bt

f{ﬂpg % grbe 1§oﬁﬁ&9rkgéxpeg é’g f(y s@rfsfoqltduc \Q%\rlf]atq:p%rh}:t 22

may al so. be used Tn |nspect|on 0

C de
%%%@%ﬁ?ﬁ%ﬁ %]f%a;% , soI dp(%loéoa?&%ﬁidcf% %%tn %a{vétbéesn

dorded, piovaddid iah dghithg, iAsRetd QN hou %%'5%%

whi ch |ntegrated circuits having flat el ectrodes

dtdesl Dfe abari nerehave hean fodmt+19¢athe 22 for

el ectrode formed of gold, solder or the ~
connection. '

(2) In the.anisotropically conductive connector, the.
projected parts 24 in the elastic anisotropically
conductivé films 20 are not essential, and one or both:
sﬁrfaces may be flét, or a recessed portion may.bé‘formed.
| (3) A metal la§er-may be formed on the surfaces of
the conductive parts 22 for gonnection'in the elastic
anisotropically conducﬁive films 20.

{4) When a non%magnetic substance is used as a base
material of the frame plate 10 in the producﬁion of tﬁe
anisotropically cohduétive connector, a meané of plating

peripheries about the anisotropically conductive film-—

- arrangiﬁg héles 11l in the frame plate lorwith a magnetic

.substance or coatlng them with a magnetlc palnt to apply a

magnetlc field thereto or a means of forming ferromagnetlc
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like is hard to forman oxidized filmon its suffgugery 2007
conpared with the el ectrode conposed of al um num

there is no need of pressurig%ng such an el ectrode

under a | oad 25, required for breaking through the
oxidized filmin the inspection of the wafer, on

‘which the integrated circuit having such. projected

el ectrodes have been formed, so that 9 February 2007
Fuhs@nass gegeiren ioarhiee mpddf 60nmedriraspostiathe thathéhgarts
conductive parts for connection of an anisotropically
Condgctiey suppardetorfhabe béemthbroaghsotntmi chl Bet
contact  with the electrodes to be inspected w thout
FSPRg Ay s fdRast 20) ke apRAECRONagWERhC | ibphtt tlomreto anay
r@fer,is conducted in a state that conductive parts

P& U&dnnéeti 87 8f ngANANLe6t ABRLEANY ythe orra i@ field to
connect or _have been brought into direct contact wth
PRETHPOFeEPelCEPREL FBBRATHA| 6B B ool BRpUEs tig Hehe

%g insgect%d .tgelconduc lve parts for connection

R48H5d MabPhironlavehr adbent conpressive defornation

by bei essuri z the. prqjected el ectrodes

when tﬂg) gﬁﬁ%of¥% ﬁggg%yS@@ﬁ&ﬁbﬁﬁvgoéoﬁﬁ@@PBFa?s185@86
| ihcrease in electric

Fggﬁg{:gﬁ}égogﬁg}‘%‘gﬁgﬁé%nmaa%r%aa' ey #Re spaces for

ebeRLAgIERs |00 | DSRRA LR 1) JGSOVMIGLING, oy pe

uc
parts for connecti on, as pbeen

dersepl AL 1he A St PR L3 '&’f‘c&féd%%.tﬁ ‘f%tr%%n%%‘&t R cm
rding to the

a new one at' a high frequency. Acco

. BSOS raRdk Cald Ve Londyotd e IRPTRRC e r2Qeangor ding to

the present invention or the prdobe menber according
to the(@resanthenyeBbbORenBBYEVEhe (NEPELESSAH Ynnector 40

'is not essential, and the elastic anisotropically

~ conductive films 20 in the anisotropically conductive

connector 2 may be brought into contact with a wafer, which

- is an object of inspection, to achieve electrical

g

_ connection.

(7) In the anisotropi;ally conductive connector

~according to the present invention, the anisotropically

conductive film-arranging hbles in the frame plate thereof

. may be formed correspondiﬂgly to ‘electrode regions, in

which electrodes to be inspected have been arranged, in

- part of integrated circuits fdrmed‘on a wafer, which is an
object of inspection, and the elastic anisotropically

conductive film may be arrénged.in each of these

anisotropically conductive film-arranging holes:

‘According to sqch.an anisotropically conductive -
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~conditions of a speci

conductivity is retained over a l.ong period of ?Fﬁ%umy2007
even when the wafer, which is an object of '
i nspection, is a wafer havingsa diameter of 8 inches

“or 12 inches, on which 25 integrated circuits have
"been forned at a high degree of. integration, since

the ani sotropically conductive connector or probe

menber is high in durability in repeated use, 9
Feprgaitypr2007vaggrwieneby dheifledqueheytv® seplane dteas to
ani sotropically conductive connector with a new one
6@&&%§1V8M BABESEMt hBe PHRepectedh edsintegrafed circuits
reduced. The present invention will hereinafter be
feserfpen SagﬁeEFfF%ﬁl@yvb9e@h%r?%$lomnng exanpl es.

However, the gg{gsent nventlon i S not I|n1ted to

t hese BRBFpFR TR ebar att oh® ofo MR

II | abl e k I ticl
CRIHREEEToHY DesraT Chobed e lER o) bler i et ‘%f‘%af ted™®
10.Particl.es

PLERALE. MBIRGLY Sor e YREFRLL THES Wlina lohag et

}{&é‘ Qg uggigtguél?% %J ec Nzéig%%e%ﬁuéfﬁelconnector

I
PAELIE RS 1O s &Sé §¢@Caig¢1§%%y O?ot m N g@%% membex

dd W @ing- @of@*{énﬂhe%ﬂ@tﬂ{vérpﬁ% of 1,600 rpm a

classification point of 25 gmand a feed rate of

_ni ckelrn padd iwl@s-i0f &9/ i e%t&olﬁg £8heni-ekBl red olf each

particles were collecte 1 8 kg of these nicke
qaarid td gse el ecixsibjectied atso 1&51@ her sehassif heakkOnNand so
treatment under 20 conditions of a specific graV|ty of
iy taimeiof filcowrafy 2dn mB/daihievad oheh speednspbction is
3,000 rpm a classification point.

conducted collectively on all integrated circuits formed on

a wafer. 1In the probe test en,the other hand, inepection

time required of each of integrated circuits is as short as

.'several minutes, and so sufficiently high time efficiency

¢an be achieved even when a wafer is lelded 1qto 2 or more

‘areas, and the probe test is conducted collectlvely on

integrated 01rcu;ts formed in each of the divided areas.
As'described above, according to the method that

electrical: inspection is conducted every area divided as to-

'integrated circuits fqrmed‘on.a wafer, when the electrical

- inspection is conducted as to integrated circuits formed at |

a high degree of integration on a wafer having a diameter

~of 8 inches or 12 inches, the numbers of inspection
‘electrodes and wires of the circuit bdard;for'inspection

used can_be'redueed compared with the method that the
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15

of 10 gmand a feed rate of nickel particles of 2 fgoruary 2007
g/nmin, thereby collecting 1.5 kg of nickel particles.
A sonic sifter "SW20AT Mdel 3¢ (manuf actured by 25
Tsut sui Ri kagaku Ki ki Co., Ltd.) was then used to
subject 120 g of the nickel particles classified by
the air classifier to a further classification
treatment. 9 February 2007 89 Specifically, 4 sieves
ddcPariviong 18 goarecapdoroddeciivaid orespbctheelytegrated
haV|n penln diameters of 25 m 20 m 16 mand 8 gm
ar ¥R %?QM 6he BReJHABLABr CPAL tOF stlve derspéeiomn

ove Each of  the sieves was charged with 10 g of 5
@gpgﬁFguﬁaFFE RsvFRguSedi aneter of 2 nm and 20 g of
t he ckel rticles, were ced on t he upper nost
sieve , Sgnlﬁﬁ it hRREErPL %£1ﬁ¥ S IR R

S R ERLBR] AR, ot wEl

-sel:bea%hggt&%ﬂé ckel g@{“ ey EaR Bl or ety

S| eve

cepduetgd total., there
prgpaf%ﬁguﬁﬁ gdfy netIC Jﬁbfi esﬁ%ﬂ&%roplcally

'&@ﬂ@@&tﬁvéx%@hﬁgﬁtdﬁl§ﬁfﬁéﬂstfyﬁﬁlqgkﬁ%ﬁ%gwq%% a4 1w one

nunber- average particle dianeter

soeshesi B Wien VAl L2 ¥ Dfi f he PAtek tﬂ' RS Of
10% a BET specific surface area of O.

| ahelar Sed Uriatd et Imongd | d it o Qeb WQQ@% lelded as to

[ Preparation of Magnetic Core Partlcles [B
vhigenetd ed 201 orie Padrinele S Hhk %ﬁ@e&0|kemkﬂgt inspection
Magneti'c Core Particles [B] to Nhgnetlc Core

gt icdredd Idedvaresi .prepared in the sane manner as in

(8} The anisotropically conductive 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 (bumpsf formed of gold, solder or the

20

25

" like have been formed, in addition to the inspection of a

Wafer, on.which integrated circuits having flat electrodes
formedlof aluminum have been formed.

Sinoe 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 need of pressurl21ng such an electrode under a load

requlred for breaklnglthrough the ox1dlzed film in the

- inspection of the wdfer, on which the integrated circuit

1.havingrsuch_projected electrodes have been formed, so that.
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the preparation of Magnetic Core Particles [A] except
that the conditions of the air classifier and the
sonic sifter 25 were changeds7 Magnetic Core Particles
[B]: Magnetic core particles conmposed of nickel and
havi ng 9 February 2007 90 a nunber average particle
di aneter of 12 m a coefficient of variation of the

article dianmeter of 40% a BET _specific surface area

eolTSRecfegnnEPRgbﬁnHeéf%fP%@a%lildﬁ srghetatatiton of

6 W/nR2. 5 Ma ic Core Particles [C]: Magnetic
EBRE Rk B cPaS LEo %‘BBS@B“B?CH%IP(e‘Pfﬁfd Heii g O ier

PRI B3t LA e
038 1 and a
fe'ur a%%o%yeigcr%ai%%:?l g%?l HRRFC Xtoecg W MEEghé: B8y

c Magnetic core particles ¢conposed
ggt €£$éa%§§ﬁ%§%%ﬁ a number average particle

d anet f f | n.of th
piartl c@geergl aﬁ?%tg?&l /oé %a%lr f% sc\ézlm c%derf ace%alte

- BRER AnBadPie 19302/ K- a0, A SAH %% n:Ls.otIroglcally

magneti zation of 0.6 Wo/ n2. Magnetic ar t

'&cﬂduéﬁﬂf@té&nﬁ@éﬁo@&[éx}&'lﬁ%ﬁw qfnt%' e&%'ec%néontact

havi ng a nunber average particle dianeter of

wDed fiicd o] &ced smasd@td s ofunlike pakt b%@t%é@@t %6 be
of 32% a BET specific surface area of 0.05

i eg-tandd, actsatasradu ey varagiiais I@EIQBnﬁEchﬁanﬁﬂgrgo

- Magnetic Core Particles [F] (For Conparison)

abrasion or permanent compressive deformation by belng

pressurlzed by the projected electrodes when the

- anisotropically conductive connector is used repeatedly.

As a result, increase in electric resistance and connection
failure to the electrodes to be inspected occur in the

conductive parts for connection, so that it has been

_necessary to replace the anisotropically conductive

connector by a'ﬁew one at a high frequency.
According te the anisotropically conductive connector
accordlng to the present 1nventlon or the probe member

accordlng to the present invention, however,-the necessary

conductlvlty is retained over a long period of time even

' when the wafer, which is an object of inspection, is a

wafer having a diameter of 8 inches or 12 inches, on which

integrated circuits have been formed at a high degree of

integration, since the anisotropically conductive connector

‘or probe member is high in durability in repeated use,
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Magnetic core particles conposed of nickel and hagrﬁgy

.25 a nunber average particle dianmeter of 6 m a

coefficient of variation of the particle dianmeter of
40% a BET specific surface area of 0.8 x 103 n2/ kg
and a saturation 9 February 2007 91 magneti zati on of
0.6 W/ nR2. Magnetic Core Particles [G: Magnetic core
particles conposed of nickel and having a nunber
qperalhy part ifdlegudnametter replaBegiheaavoebtircprtll b
of variation of the particle dianeter of 20% a BET

- §pBELFitd veurragecapsawdth0a0n8wx one3barpikgs ahowa and so the

saturation F nmagnetization of 0.6 Wd/ n2. Magnetic

EBFEEP§#PP0F€§t[HFH(P@rr€ﬁHﬁa¢|son) Magnetic core
partlcles conposed_ of nickel and having 10 a nunber
aver agah ﬁaPFPEPBtdﬁaﬁ%@E%o%fW8lh]h%r%b%¢f¥%ﬁeﬁﬁ degfcribed

- varla%longgyfggetg icle diameter of. 253? a BET

§B%Eil g4 obiowing KxamBLaS/ kdlowevay. f Ghe
n en el enent

n%%n% 6%9%% ggnoésgﬁéglfﬁngggioﬁ ngﬁ%%te%ﬁﬂﬂ%ﬁﬁVof

n urat net' tion of 0.6
8%%%%QPXR£ ne % Q aa¢ c core
parti vin
avera3%§%g§t?%$ffg|%%%?%$§%% ﬁékézi%?cd% |C|%h°du8F of
wed £ i Of Of ¢ i) @g@% %
specific surfaﬁglg%a g# 0.8 X 8% %%ﬁ;ﬂ?a@%@t&% Core
Mw@mé@n[wﬁg@%@%dﬁ%ﬁnf-nﬁaﬁwﬁ?v [ Preparation
of Conductive Particles [a]] Into a treating vessel of

a powder i atd g SINRAMUSrboMaIR AGYEd tEAQ sg~of
Magnetic Core Particles [A], and 2 L
(manufactured by Nissei Engineering Co., Ltd.) was used to

subject 2 kg of thernickel particles to a classification

“ treatment under conditions of a specific gravity of 8;9, an’

air flow of 2.5 m’/min, a rotor speed of 1,600 rpm, a

classification point of 25 Um and a feed rate of nickel

particles of 16 g/min, 1.8 kg of nickel particles were

collected, and 1.8 kg of fhese nickel ﬁarticles were
subjectedlfo another classification treatment under
conditiops of a specific gravity of 8.9, an air flOW'bf.Z,S
nﬁ/min a rotor speed of 3,000 rpm, a classification point
of 10 pm and a feed rate of nlckel particles of 14 g/min,
thereby collectlng 1.5 kg of nickel particles.

A sonic sifter “SW-20AT Model” (manufactured by

Tsutsui Rikagaku Kiki Co., Ltd.) was then used to subject

120 g of the nickel particles classified by the air

classifier to a further classification treatment.
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25 of 0.32N hydrochloric acid were added. The 9 February 2007

resultant m xture was stirred to-obtain a slurry
contai ning Magnetic Core Particles [A] This slurry
was stirred at ordinary 9 Febftliary 2007 92
tenperature for 30 m nutes, thereby conducting an acid
treatment for Magnetic Core Particles [A] Thereafter,
the slurry thus treated was left at rest for 1 mnute
Spedifechapiliat e Moagheti 6aER BaPRAY T £ &8addMer ¥ D0 mm and
supernatant 5 was renoved. To Magnetic Core Particles
Ak psubii el 0dnhoihHCopeh thgt & LALIBOEs METH; gded 2y, 16
of purified water, and the  mxture was stirred at
prdiandr § frenperat suise f Ofipds & M &he aEHEXLW @ 1MAS order
then lLeft at rest for 1 mnute to 10 precipitate
Wagnetbov€or &€ddr tdfclbe [sAleveandaa shpeppdt @ith WBSg of
renoved. This process was conducted repeatedly further
caraeict hel bhyhaoinuct idipre vashih@ meataent2of @f of the
Magnetic Core Particles [Al. To Magnetic Core _
Pafkedl eartifleubjent adl aced i ddiad upk®rmoedt sertreand
washing treatnment, were added 2 L of a plating
Seperinn dbraian ng g ite @uriemdr tthem ab 30 g/ L.
Tlge tefgéara_tur'e of the treating vessel was raised to ,

S TP gritcatmaRdr aindan cepditiensbp fphEpHEi figral2
slurry. i irring the slurry in this state,
%Lh‘%%/ﬁ’r ca‘@rlezeszé}zp o gl5e§‘l[nﬁi]te\ﬁer sheggpPEcredlesting

Wi t . ,Thereafter, the

S TR IoaRe e bt R $h5 1P g ShevEo (BBping
d:her aby pregi i‘t_ agé%n?egarti cles, and a su er'naéaant 1v 25
Vs T enoved pr epar PEBNTET TR PRIPCIYS Tepeatesly
hepresaniedinventlany 2%.12.¢RpdY5H! g%%’%ggﬁés&[é&re
Particles {A}]. ’

Magnetic Core Particles [A] thus obtained had a
number average particle diameter of.lO_um, a coefficieﬁt of
variation of the particle diameter of 10%, & BET speéific
surface area of ﬁ.2 X 1O3rf/kg and a saturation
magnetization of 0.6 Wb/m2.

{Prepa:ation‘of Magnetic Core Particles [B] to Magnetic
Core Particles fI]]

_ Tﬁe following Magnetic Core Particles [B] to ﬁagnetic
Core'Particles [I] we;e-prepared.in the same mannei as in
the p;eparati@n of Magnetic Core Particles [A] except that
the coqditions‘of the air classifier and the sonic'éifter
were éhanged. |
Magnetic Core Particles [B]:

Magnetic core particles composéd of nickel and having
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2 L of purified water, and the m xture was stir?ggxg?y2007
ordinary tenperature for 2 mnutes. Thereafter, the 9
February 2007 93 mxture was_|eft at rest for 1
mnute to precipitate Conduct?ve Particles [a] , and
a supernatant was renoved. This process was conducted
repeatedly further twice, and 2 L of purified water
heated to 90C were added to the 5 particles, and the
MR WaSy eHeldd O rt1he of | ysr i oi
f o thregt&églrﬁ P t%?qsag‘i?hﬁ@%o??eg% BT ae it etent
Refr tviaadies ijoa] cGordecphveiRaet HehRstEa] of sy, obtmimed
were dried in a dryer preset at 90C. Conductive
Bartdidlies spalfatkusrebt aifnedihadie® nfiker and0a aygt@g&tion
particle dianmeter of 12 pm a BET specific surface
segaetf.z@tibnx o£08 . G2Wkgn’a t hi ckness t of the coating
| ayer of 111 nm a value N of (nmass of gold formng
Magnetdat Cogel Bpeticlest 4C1mass of Conducti ve
Particles [a]) of 0.3 and an electric resistance
val ue Ragnepio26062. rastiPlepacetparediofCodddetli wad having
Particles [al]] Conparative Conductive Particles [al] B
derEmppEparedagenpa el chered hamereer asf il e a coefficient
gregaration of Conductive _Particles [a] except that
heVebntenPRof L gbla PRrthele ansies Afutliodn of BES d
was. . changed.to 5 g/L. 20 Conductive Particles [al] o
T B ot Fa o e mbc Do o e Baltd And i dstErAtion
f 12 1.a BET.specific¢ surface area of 0.17 x 103
_ﬁ%?&%?g%;¥ ?%k%%s '% &Eﬁ?he coating layer of 35 nm a
0 ol d. formng the coating
%a.%%%#%t% é?nﬁéggi% %bﬁ%hbtive Particles [al]) of 25

0.12 syl AL e&Jfé Cpafxeéﬂ_ﬁteas“%%mﬁ%'s‘é% ReOhs Qd? Qna haviog

a number average particle diameter of 10 Um, a coefficient

"~ of variation of the particle diameter of 15%, a BET

specific surface area of 0.15 x lOBIf/kg_and a saturation

“magnetization of 0.6 Wb/mz.

Magnetic Core Particles [E]:
- Magnetic core particles composed of nickel and having

a number average particle diameter of 8 Um, a coefficient

_0f'variation of the particle diameter of 32%, a BET

specific surface area of 0.05 x 10° m®’/kg and a saturation

magnetization of 0.6 Wb/m?.

- Magnetic Core Particles [F] (For Comparison) :

Magnetic_dore particles composed of nickel and having

a numbér-averago particle diameter of 6 Um, a coefficient

of variation of the particle diameter of 40%, a BET

specific surface area of 0.8 x 10° m?/kg and a saturation
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. . . 9 Feb 2007
[ Preparation of Conductive Particles [b]],C‘onduct"3\/nelary

Particles [b] were prepared in the sane 9 February
2007 . 94 manner as in the preparati on of Conductive
Particles [a] except that Magnetic Core Particles [B]
were used in place of Mgnetic Core Particles [A].
Conductive Particles [b] thus obtained had a number = 5
average particle dianeter of 13 m a BET specific
sisfnacd zaariea off 0.88ww/m®3 n2/ kg, a thickness t of
the coating Ilayer of 129 nm a value N of (mass of
delgd efrtdcnicoget Reartdéeatsngchayer)/ (total mass of
Conductive Particles [b]) of 0.2 and an electric

. resi st HageevatuecReopabticles 1€ohpseparat iohciél and having

Conductive Particles [c] and Conductive Particles
Bcblinb@lmeatokbgwi pgrépatiaciisvePartol 86 fue] @ncod£ficient
were prepared in the same manner as in the
pteparaatonnopt tbﬁdu@rtvel@adiamda’esr(@ﬁ 2xept BB
Magnetic Core 15 Particles were used in place of
WREAEFIE EBFEaPararer eaf @ a:nom%eu ¢bat end of sgohdation
in the plating solution gold was changed.
TﬁﬁHﬁE%F@El?%r?fc@eg TQ{m(For I nvention): Conductive
@artlcles havi ng a, nunber average particle 20
FANRELT OPra4 Pt a BET Bhei 4T CUWMFEEE M e of
0.0lSd% %QS gﬂ/k a thickness t of the coating dy
of 29 %‘%ﬁ O\l H%‘%lc( LPPFAY Orfoﬂﬁq%ﬁ-%ﬁ@ having
coati.n %ﬁ%t mass, of Conductive Particles
cﬁ“}m%% SR e é’tfar?cém\/alaué’oﬁféfmlent
gpﬂf d Rarticl SH%b For. EF&D
Cbnductlve partic eﬁgkaV|€§3§ﬁ' 5%'%§gr cIe
specific surface -area of 0.02 x 10° m./kg, a sulfur element'
content of 0.1% by mass, an oxygen element content of 0.6%
by mass, a carbon element content bf 0.12% by mass and a
saturation magnetization of 0.6 Wb/m?. |
Magnetic Core Particles [I]:
Magnetic core particles composed of nickel and having
a number average particle diameter of 45 im, a_coefficient
of variation of the particle diameter of 33%, a BET
specific surface area of 0.8 x le‘mz/kg and a saturation
magnetization of 0.6 Wb/mz.
{Preparatlon of Conductive Particles [al]
Into a. treatlng vessel of a powder platlng apparatus
were poured 100 g of Magnetic Core Particles [A], and 2 L
of 0.32N hydrochloric acid were added. The ;ésultaﬁt

mixture was stirred to .obtain a slurry contaihing Magnetic

Core Particles [A]. This slurry was stirred at ofdinary'
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di ameter of 11 m a BET specific surface area of BoW3gY 2007
x |9 February 2007 95 1.03 n2/kg, a thickness t of

the coating layer of 103 nm a, value N of (mass of

gold formng the coating |ayefj/(total mnass of

Conductive Particles [cl]) of 0.07 and an electric

resi stance value Rof 0.14 Q 5 [Preparation of

Conductive Particles [d] and Conductive Particles

[tcHijde rBHan rfeolfloawiding mEandeet,i ¥BePabyi ebegubd]l ngngh [&kla

were prepared in the sane manner as in the

prospamanitor oof MaGordict CoeePaarittbess| ah] excepirddtler, the
Magnetic Core 10 Particles [D] were used in place of

' Magreyi ¢hGsr srPattedcives 1pAE, aandeshefeont eminwie god d

in the plating solution of gold was changed.

. CErGdpiitesePdponerés fdre(FartinVent [Bh) Quhduchipernatant

particles having a nunber average particle 15

YPEnEEBPVEE-12 m a BET specific surface area of 0.12

x 103 nR/kg, a thickness t of the coating |ayer of

134 nn?OaMa%%JeC NoFe (haskiofeyolAl fommianfachdo the acid
mass_of Conductive Particles

%%%lc%?n%a?éﬁ%%ééf%e@ 2ok 176 PHET S MRl (R B

d P I I dl F
Brparssty. Jﬁ%%%'t%? a+r't$1&fs %%ﬁefrg%% s minutes
ET. speC|f|c

-?%‘?PS%% EL LI ndh BES (e aftﬁ.rwgfstp

c? ﬁ?%?é;n@e% Dliaﬂ%r%tfé (f@r@@aracjﬁ\ﬁ?a[ te[élhl ,25:1 r%:%blpernatant

e coating layer

resi stance val ue
twice, thereby conducting a washing treatment for Magnetic

| &@QQHﬁﬁhﬁﬁipa&%h%l%%ob%@%)agg Qoﬁ&uQEQdaPeﬁégﬁé&iy further

Core Particles fA].

To Magnetic Core Patticles_EA} subjected.to the acid -

treatment and_washing treatment, were added 2 L of a
plating solution containing gold in a proportion of 20 g/L.
The temperature of the tfeating vessel was ralsed to 90°C

and the content were-stirred, therebylpreparing a slurry.

- While stirring the slurry in this state, Magnetic Core

Particles [A] were subjected tO'diSplacement'plating with
gold. Thereafter, the slurry was left at rest while
allowing it to-cool thereby precipitating particles and a

supernatant was. removed to prepare Conductive Particles [a]

":for the present 1nvention

25

To Conductive Particles [a] thus obtained, were added

_'2 L of purifled water, and the mixture was stirred at

.'ordinary temperature forn2 miniites. 'Thereafter; the

i
S e A
RIS - DU R L
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[ Preparation of Conductive Particles [el]] 9 Fet?r%egmlaryzom
2007 96 The foll ow ng Conductive Particles [el] were
prepared in the same manner as in the preparation of
Conductive Particles [a] excéPt that Magnetic Core
Particles [E] were wused in place of Magnetic Core
Particles [A], and the 5 content of gold in the

pl ati ng solution of gold was changed. Conductive
Rendtueleesid £l JeftFore QUEMArISON) mniGERAGUGH \5@e9§§&ltgl:85
havi ng a nunber average particle dianeter of 10 gm a
Bohdspadivd eatiface q8a hd DI wherh@3a0R/ K85 Removed.

.thickness t of the coating layer of 54 nm a 10 val ue

Nhok prasessf wgol ¢onausgeg tﬂ&@e‘é@;@ﬁﬂ?gfhﬁiﬁé}/{ﬁﬂé@l and 2
mass of Conductive Particles [el]) of 0.05 and an

él edt puc ifiiesi staarae healteel RooP00C1heQe hRaepatat {198

of Conductive Particles [fl]] The follow ng Conductive
Particliles [ And wee mirepaeedaslstiinrtie SsEe r@&aas

in the preparation of Conductive Particles [a] except
shurrynyaet ifé Leeredrahricubis fiFewepapeused col praice

of Magnetic Core Particles [A], and the content of

| GBPAUFRIVRe PAFALFRESSORULi ofpRAuGl ¢ Rar ikdegeda] thus

nductive Particles [fl] (For Conparison): 20 -

- CohdteefvEepsr BréPesiRadi AgYarnnabert aver @Y particl e

di anet a BET specific surface area of 0.7 X

f 7. :
103 HEPROICHIVHi BRRESSIES of @ | hEEvatT Fry 96, drcoR PEmber
n a val ue ,hi%f gnass of golq formng the coating
?‘%%???(P%FE%C sdiapetepnfict? vidn pat tHET epqorifjic gurface

d,a i ) I St f 0.33 Q
e s T ECoRG AR V& BRIEREREY [grf] FTheros tin

TRH O PG EPNHCTE Ve RAL L L ES (L d YPTR R RISy the
coating layer)/(total‘mass of Coﬁductive Particles [al) of
0.3 and an electric resiétance value R of.0.025 Q.-
iPreparation of Conductive Particles [al]]

Comparative Conductive Particles [él] were prepared

in the same manner as in the preparation of Conductive.

Particles [a] .except that the content of gold in the

‘plating solution of gold was changed to 5 g/L.

Conductive Particles [al] thus obtained had a number

.average‘particle diameter of 12 Mm, a BET specific éurface
area of 0.17 x'lOSIf/kg, a thickness t of the coating
layer of 35 nm, a value N of (mass of gold forming the

coating layer)/(total mass of Conductive Particles {ai]) of

0.12 and an electric resistance value R of 0.13 Q.

[Preparation of Conductive Particles [b]]

- Conductive Particles [b] were prepared in the samne
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: : 9 Feb 2
9 February 2007 97 in the sane manner as in the coruary 2007

preparation of Conductive Particles [a] except that
Magnetic Core Particles [§ W§£e used in place of
Magnetic Core Particles [A], d the content of gold

in the plating solution of gold was changed. 5

Conductive Particles [gl] (For Conparison): Conductive
particles having a nunber average particle dianeter
ohnhérmasaiBETheppeepheasibhace 868aubtife 006 X:icld3 [a]
nZ/ kg, a thickness t of the coating |layer of 54 nm a
vakaptNtbét(Magsedbicgobdef PaptDgltbe[BPaténg used in place
| ayer)/(total- 10 mass of Conductive Particles [gl]) of
OfOltagndtan ebeetPacticksss{Ahce value R of 0.18 Q

[ Preparation of Conductive Particles [hl]] The

fol | owkpdCohtivetFaretRakes clleb fimd oiereiprdgeadd rnumber
the same manner as in the preparation of Conductive 15
Puerigeesafbjcexcdpimeébat dbghetive, CorEEPaydacl feiss [Hrface
were used in place,of Magnetic Core Particles [A],
argat Ak OcOhtentOom gbBd Pnthhekprasi hgofothei epabing

old was ¢ gnged.- Conductive Particles [hl] (For
¥ ar L orAS (i A b (951 B gl difseing the
average partic 20, dianeter of 10 gm a BET specific
S P %S@%ﬂo}f Cip XFESDP WU dafddglesorlbl) of
4 coating Jayer, of 23 nm_ a -value N of (gpéf of

gof FHOrHt iy e CodiTHe 1ot Vbt & Ofnds

' icl hl f .0.01 lectric...
REUER T S ot s el ated, St eive
ﬁgyg&gnége(fqﬁticles [111] The;folloming Conductive
Partlgles % ﬁl were prepared in the same nanner as in
the preRaralien i @%%Qﬁ%%ﬁ%% PaEeRLYaLY 12904nd [c1) were

prepared in the same manner as in the preparation of

Conductive Particles {al] except that Magnetic Core

Particles [C] were used in place of Magnetic Core Particles
[A]l, and the content of gold in the plating solution of

. gold was changed.

Conductive Particles [c] (For Invention):

Conductive particles having é number average particle
diameter_of 14 Pm, & BET specific surface area of 04015 X
10° m%*/kg, a thickness t of the poafing layer of 299 nm, a
vaiue N of {(mass of gold forming the coéting layer)/(totai
maSs of Conductive Particles [cl)_of 0.18:and an electrié.
resistance value R of 0.12 0.

Conductive Pérticles_{cl] (for Comparison) :
Conductive particles having a ﬁumber average particle

diameter of 11 Hm, a BET specific surface area of 0.035 x
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: F 2007
98 Particles [a] except that Magnetic Core Par‘t'l’acfﬂél}}m‘y

[I] were wused in place of Magnetic Core Particles [A]
, and the content of gold in the plating solution of
gol d was. changed. Conductive’Particles [ill (For
Conparison) 5 Conductive particles having a nunmber
average particle diameter of 46 m a BET specific
surface area of 0.56 x 103 n2/kg, a thickness t of
té adaig e layverkmefs 9.7 JIMtha C%QEQEPMQ§e£n@§Sl@§ nm, a
gold formng the coating |ayer)/(tota mass of
@addecNi vé Ranticbesgbilbl Yoohify 18nanshamn @} eGyd:9 / %Qtal
resi stance value R of 0.07 Q The properties of the
wenducfi Cengartivkesaptepaeedcand dthe [opard i8S dfectric
the nagnetic core particles used in the preparation
oesthéasoadueliiweRpart Dclésfare shown collectively in
the following Table 1. 15 9 February 2007 99 [Table
iPrepgrepian JoC7Cynduntwe PO iclesn [N Imand, CoRdBc®@ive
Oaohl aOO0O0O00O0LW- OO 00..2 NWNN Z ~-
RrtvcbewdyglV u 0000000i O O 'C~mM- r'E-
~GFDUNO dm ppOO0OO"0O0a 0. m

N O nlqlo i m.. ) :
X m e follow1ng Conductive Particles [d] and [dl] were

prepared in the same manner as in the preparation of

Conductive Particles [a] except that Magnetic Core

Particles [D] were used in place of Magnetic Core Particles

[A], and the content of gold in the plating solutioﬁ of
gold was changed.
Conductive Particles [d]_(For Inveﬂtion):.

Conductive particles having a number average particlé
diameter éf 12 uﬁ, a BET specific surface area of 0.12 x
10° m?/kg, a thickness t of ﬁhe coéting layer of 134 nm, a
value N Qf (mass of gold forming theréoating layér)/(total
mass of Conductive Particles [d]) of 0.28 and an electric

resistance value R of 0.015 Q.

"Conductive_Particles [d1] (For Comparison) :

Conductive particles having a number average particle

diameter of 14 Um, a BET specific surface area of 0.14 x

_103 m®/kg, a thickness t of the coating layer of 43 nm, a

value N of (mass of gold forming thé coating 1ayer)/(tota1
mass of Conductive Particles [d1]) of 0.11 and an electric

resistance value R of 0.1 Q.

~ [Preparation of Conductive Particles [el]]
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2007 100 [Pol ymeric substance-form ng materi al]
Rdditicdorst ypé kkqapd shhtcHagnetbbeCooé Ratwbepack(E] were
used in place of Magnetic Core Particles [A], and the |
céntent of gold in the plating solution of gold was changed.
Conductive Particles [el] (For Comparison):

‘ConduCtive particles having a number average particle
diameter of 10 Mm, a BET specific surface area of 0.03 x
10° m?/kg, a thickness t of thelcoating'layer of~54 nm, a
value N ofr(mass of gold forming the coating layer)/ (total
mass of Conductive_Pérticles [el]l) of 0.05 and an electric
resistance value.R of 0.15 Q. |
[Preparation of Conductive Paéticles [fl]]‘r

The fbllowiﬁg Conductive Particleé [£1] were‘prepared

in the same manner as in the preparation of Conductive

Particles [a] except that Magnetic Core Particles [F] were

used in place of Magnetic Core Particles [A], and‘the

content of gold in the plating solution of gold was changed.
Conductive Particles [fl] (For CompariSon):
Conductive particles haviﬁg a number average particle

diameter of 7 Um, a BET - specific surface area of 0.7 x 10°

'm?/kg, a thickness t of the coating layer of 35 nm, a value

N of (mass of gold forming the coating layer)/(total mass

of Conductive Particles [fl]) of 0;35 and an electric

'resiétance value R of 0.33 Q.

[Preparation of Conductive Particles {gl]]

-The féllowing Conductive Particles [gl] were prepared
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type having its corresponding properties shown ?ﬁdgﬁgy2007
follow ng Table 2 was provided as a polyneric

substance 5 formng material, which will becone an

el astic polyneric substancesﬁ@ bei ng cured. [Table 2]
pCO UEO c. ymaYbNN G .CQ URMV NO O
OO0 OOOONO ONY W m9 February 2007 101

The properties of the addition type liquid silicone

iubbae shewNmkAntheaaboyerdabh s Mer el erdiRel dife
the followi ng manner. (1) Viscosity of addition type

Pheuidissl [apnexcepbernad NP&@ﬂ@l@mldd/r@tPazca:lcaQsV\@% were
nmeasured by a Brookfield visconeter.

used in place of Magnetic Core Particles {A], and the
content of gold in the plating solution of gold was changed.
Conductive Partlcles fgll (For Comparlson)

Conductive particles having a number average pafticle
diameter of 11 {m, _a BET specific surface area of 0.006 x
10° m?*/kg, a thlckness t of the coating layex of 54 nm, a
value N of (maes of gold forming the coating layer)/(total
mass of Conductive Particles [gl]}) of 0.01 and an electric
resistaﬁce value R of-0.18 Q. |
[Preparation.of Conductive Particles [hl]T

| The following Conductive Particles [hl] were ptepared
in the same manner as in the preparation of Conductive
Partlcles [a] except that Magnetic Core Partlcles [H] were
used in place of Magnetlc Core Partlcles [A], and the
content of gold in the platingreolution of gold was changed.
Conductive Patticles [h1] (For Comparison):

Conductive particles_having a number average particle

diameter of 10 {m, a BET specific_Surfaoe area of 0.01 x

103 mz/kg, a thickness t of the ooating layer of 23 nm, a

value N of (mass of gold forming the coating Iayer)/ (total

mass of Conductive Particles [h1]) of 0.0l‘and an electric

resistance value R of. 0.08 Q.
[Preparation of Conductive Particles [il]]
© The following Conductive Particles [il] were prepared

in the same manner as in the preparation of Conductive
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(2) Conpression set of cured silicone rubber: SOFERTHER 2007
A and Solution Bin addition type liquid silicone

rubber of the two-pack type were stirred and m xed 10

in proportions that their andihts becone equal. After

this mxture was then poured into a nold and subj ect ed

to a defoam ng treatnent by pressure reduction, a

curing treatnment was conducted under 'conditi ons of

b R TRl
9 bb
ﬁnﬁglszggyc%ggﬁ‘g’g?t%r&é@ Sl ﬁdn?&%’%oc |

é@ﬁténQOHfsgoI e; GOLHEMAT 5 POgly s&fWéuﬁpQﬁ'?%qu%%su%%%nged.

as a specinen to neasure Its ~conpression t at

@&aﬁca%@rﬂgﬁgfc%éh i]S (¢ 824%bmAi3)n)tear strength

- of cured silicone rubbe A curing treatnent and

post - o@ksmcmgc@iv@d&aﬁﬂlm(wnﬁwmng quﬁh'e'rcg{}%rﬁlj@bﬁértlcle
wer e conducted under the sane conditions as in'the

digmRe{d) ortherghy Prghicig: or i sheglrrabavieR@ador 0.56 x
thi ckness of 2.5.nm A crescent type speci men was 25
Yrepdved,by phnchhagsftoafthhs sbeeind dapaswre 9.1 nm, a

. tear strength at 23 2C in accordance with JIS K
w2Ue: N 4f Dimaonetef oo lvhritnesisig Thieekoaaipg208¥erif2total

Fi ve sheets produced in the sanme nanner as in the

. masem q3) Cawsec ister Kistk Wi lorse Hriddhert, 0add ahe an electric
‘resultant |amnate was used as a speC| men to neasure

Hasl dimretelye haftifedy 8. 23 2C in accordance with

JI'S K 6249. 5 [Production of wafer for test] As

i 11 ustii SFRETHIGS Pf, thee cogdarsivat eyFbiebes prepared

circuits L in total, which each had di nensions of 6..5

)ghe properties of the magnetic core particles used in
the preparation of the conductive particles are shown

collectively in the following Table 1.




... 9F
6.5 nm were forned on a wafer 6 nmade of silicon cbruary 2007

(coefficient of linear thermal expansion: 3.3 X
10-6/ K) and 10 having a dianeter of.8 inches. Each of
the integrated circuits L fct%ed on the wafer 6 has a
region A of electrodes to be inspected at its center
as illustrated in Fig. 18. In the region A of the

el ectrodes to be inspected, as illustrated in Fig.
i®an26 1ectangul ar electrodes 7 to 15 be inspected
each having di nensions of 200 min a vertica

‘direction (upper and lower direction in Fig. 19) and

80 m in a lateral direction (left and right direction

.| 19) af € arrgngegd_af ajpi fjchr pf 120 pnlhg 74
(e nupber -off Wllect | GHes™7 +o| Be| Ch3FRqtEd| En
L | £ TFh) 20| the & g pbs disqc®i pas | A& ¢legrantes
elfect rpfes 7|t o | Bejingpedt ed adjacent lin the
call di=.ackiop i EASTOer = Everjy—t \o. eLe¢t+qdes| «
st he: 226 3e| ecirodes |7t p—be =ijnspett pe> are | < | —
| ¢a 5 iprnpet ¢dstloseheh| et es. | Fhes{efdls | <
of the felectroded 7 ko he iinspectpd in tthe 25
wafzer, i sf 45} 496.o Thirs| waf er |wi,l |l heref nafiter| be
e :Fpz &g *Wafe] N For=t &t "< 0Qnet hee pthgr~ahand
u i t ed ciredi-tsiL-9-Fabrupry 2007103
a & ghi dheepeh| bad i nenseonsge6l 5 M x 8.5 |
F € f of e o f SWafRr] Rape ofx di i cen| and Shgviknp
pired “of] & | rches | Bech pf= the jimtledr pted = | =
v — — — cra ——— [ - 1o
sg‘gqgr“e@ O { 3¢ |Vigflels b has |ay legd bio i |
gdgs=to fbe b i nspectgd alf<d s dentier.| Fhit hg
pL.IThe [€Tectrpdey tlo be i mspgcted, pO | _ | .
Uk 83 & &[Tt | BHesT § 0 e nShect dd” jeachhaviirig<
i ohsE%f 1100 Iminja Mertlical dilrectia hnd {50
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100 min 2 lines (the nunber of electrodes to bgf%humy2007
inspected 10 in a line: 25) in the lateral direction.

A cl earance between el ectrodes to be inspected

adj acent in the vertical dit8Btion is 350 m Every

two el ectrodes anong the 50 electrodes to be

i nspected are electrically connected to each other.

The total nunber of the electrodes to be. 15 inspected

[ Pol hRe el 8uMBELhcESFdin2RY ndhisiyef er will
herel nafter be referred to as "Wafer for test".

<Exanmdeii} ofpl Jryieame Rl it &5 1A bhaneuBbatechayi Rgoapack
di aneter of 8 inches and 596 20 anisotropically
tppdukivveg f it asraoghbogdhed esrdgsmeits shown in the

. correspondingly to the respective regions of the

EbkrowiddesTalbbe b2 waspectetded AMfempdlyniarid esibstance-
descri bed above was - produced under the follow ng
tording onstémniakcoridaritevii I Hheddiee constirasttiicomocsiyoeric
in Figs. 20 and 21. 25 A material of this frame plate -
J@bskarew Yy Yearewieh- magneti zation: 1.4 W/ nR;
coefficient of linear thermal expansion: 5 x 10-6/K),
and t Héa2PApcRhess thereof ---- ---- --- - 9 February
2007 104-is 60 gm The anisotropically conductive
filmarrangi ng holes 11 each have di nensions of 1,800
min a lateral direction (left _and right direction in

Figs. 20 and 21) angl 6pEpPmfin {5 4 vertical direction
(upper and | ower difectidh in ngs. 20 and 21). A -
.circular air circul ati hgg hdl g-15ils formed at a
central position be1W93@ ani sotjropi cal Iy conducti ve
film A
=P
OiEw
hgg‘
QE_UNNN
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arrangi ng hol es 11 adjacent in the vertical dirgEEib#y 2007
and 10 the dianeter thereof is 1,000 gm (2) Spacer:

Two spacers for nolding elastic anisotropically

conductive filns, which respédtlively have a plurality

.of through-holes forned correspondingly to the

regions of the 15 electrodes to be inspected in Wfer

W for test, were produced under the follow ng

condi tTioaSprépaBt €6k ab £ Othé o8& BPEE e P S1 54 | £5Si cone |
steel (SUS304), and the thickness thereof is 20 m
Thebthr sighnhdine toer cespendizid ot ¢ ack HegkeRigbat B8 the
20 el ectrodes to be inspected has di nensions of 2,500
goliipwibhembaheral direction and 1,400 min the

vertical direction. (3) MIld: A nold for nolding
élhsViscaniisgt pdpiddiiltyonongpet lvguidSst il oenwasubber :
produced under the follow ng conditions in accordance

wi th tthericomstriuctatore Showdfci mabi geasdraddb2a Arbopfield
force 61 and a bottomforce 65 in this nold 9 February
70970 D8k espect i vel y have base plates 62 and 66 nade

of iron and each having a thickness of 6 nm On the
bakeCprRtressdonegaet pEr FBRAGNELT ECqDBsTAMeRr | ayers 63
(67) for formng conductive parts for connection and

f err oREdRetio® uFdarcd Wity & 4 638 didAgp fypef diAhg
cquuctive garts 0£ non- connection, which are nmade = .
DFH N CRRI TR 8T aP F ahBRdTT A PACE of WRRCECHF tH- b R tadith ixed

el ectrodes to_he

' ' t tt f 1 .
Jﬁﬁ%ﬁ%@%ﬁ%ﬁ’wﬁﬁt%?ﬁ ”?fﬁ%le@@%b?%%eem%a| pffer this
e ISt ofie 07 L6360 Of nd be. LRI T PMBANEL IS oy 1o o

defoaming treatment by pressure reduction, a curing

treatment was conductéd under conditions‘of 120°C for 30

minutes, thereby producing a columnar body Having a

thicknéss of 12;7 mm and a diameter of 29 mm and éomposed
of cured.silicone rubber. The columnar bédy was post-cured
under conditions of 200°C for 4 hours. The columnar body |
thus obtained was used as a.specimeh,to measure its |
compression éet at 150.i 2°C in accbrdance with JIS K 6249.
(3) Tear-strength:of cured silicoﬂe'rubberﬁ_

A cﬁring treatment and post-curing of addition type
liguid silicone rubbér were cbndﬁéted under the same

conditions as in the item (1), thereby producing a sheet

having a thickness of 2.5 mm. A crescent type specimen was

prepared by punching from this sheet to measure its tear
strength at 23 * 2°C in accordance with JIS K 6249.

(4)'Durometer A hardness: -
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10 substance layers 63 (67) for forning conduct? {ebruary 2007
parts for connection are 60 m(lateral direction) x

200 gm (vertical direction) x 100 gm (thickness).

and 26 ferromagnetic substan®é | ayers 63 (67) are
arranged at a pitch of 120 m in 2 lines (the nunber

of ferromagnetic substance |ayers 63 15 (67) in a

line: 13; clearance between ferronmagnetic substance

| ayer sp 63 (Sifde sl penicdd ltrheca/eerstans@lman%e&eetsl QB the
450 m in the lateral direction. The ferromagnetic

stbst a0¢ewkareksabBad(64adnE0knbORELNTang ONEMICEE M tant
parts for non-connection are arranged outside 20 the
flentomagnetiscusabshangespayensn68o (Hdishosal €4 dRSdmeter A
outside in a direction that the ferromagnetic

subahapeeat! agets2G3 (B Hc A rRiATdanged Jie kdisparsi ons

of each of the ferromagnetic substance |ayers 63a
(BrajluateéoBOom vhaeer&br desetti on) x 300 gm (verti cal
direction) x 100 m 25 (thickness). Corresponding to

the relypohslostraecdd| brtfgeslT o b6 sqspectieddgrated
Wafer W for test, are forned 596 regions in 9

Febrehty Dobr tabsl t ol Gh i e AR dfA Mk @6 of 6.5 mm x
ferromagneti c_substance | ayers d\‘ﬁjfsm) for formng
CondiiRt i YerpaFesmedron ohrierisont ® of @r#ldrﬁghetl c

nce |l ayers  63a (67a) for form ng conductiv
E%ﬁ FoteHonRt ohteRas oA SR ForaRed 3 13 X O and

[ e bas t f 15,496 f t
Wikttt ile of G forihy 032%35333*3@'%51:?9
lolrcucongc%l on_and 192 f netl C subst
ayer s-53a “(67a) Tor hf orvTﬁ ctd FEIFE

are or nedt%&rbelmﬁ%% dl%’% ,aejn Ia er ltugt%a%)ed in

l&'fﬁhtfﬁﬁlmﬁy regyan A of the electrodes to be inspected,
as illustrated in Fig. 19, 26 rectangular_electrodes 7 to

be inspected each having dimensions of 200 Um in a vertical

direction (upper and lower direction in Fig. 19) and 80 HUm
~in a lateral direction (left and right direction in Fig.

19) are arranged at a pitch of 120 Hm in .2 lines (the

number of electrodes 7 to be inspected in a line: 13) in
the lateral direction. A clearénce'between electrodes 7 to

be inspected adjacent in the vertical direction is 450 Um.

Every two electrodes among the 26 electrodes 7 to be

1nspected are electrlcally connected to each other. The

total number of the electrodes 7 to be inspected in the

whole wafer is 15,496. This wafer will hereinafter be

' referred to as “Wafer W1 for teetf.

On the other hand,_225 squarerintegrated circuits L
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di mensi ons of each of recessed parts 64a (68a),?2 §ebruary 2007
which the ferromagnetic substance | ayer 63 (67) for
form ng the conductive part_for connection is

|l ocated, are 70 Rm (lateral 1Bfrection) x 210 pm

(vertical direction) x 25 m 15 (depth) the dinensions

of each of recessed parts 64b (68b) at which the
ferromagneti c substance | ayer 63a (67a) for formng

the te@RdUclhYenpahthf REANQIMERHNSEE I 9P § S5 lgcat ef.s mm,

~are 90 m(lateral direction) x 260 m (verti cal

derectbenpd ¥n25 wafdephlide @ndsihecddbigkness,ofy ot her
portions than 20 the recessed parts is 125 gm (the
thapknessoof 6t hachesessrabh pAT tt3ie 10@c@)atbd) ckkastirs

ani sotropically conductive film The above-descri bed
foamedpbat ehe spater sé amgs | tegivt e fisatdtoddante be

el astic anisotropically conductive filns 25 in the
ingnecpedt 2ti ht$ heefiodt owilng thenmergiofiocf0Bhpaeiechyodes
wei ght of Silicone Rubber (1) were added and m xed 30

- parbe bysmected, 050 Greciioigwia Patdaimsled Eebbearnypspected

2007 107 [a]. Thereafter, the resultant m xture was

. subh deretng ol kmentef i oy 1 amrent dyeprtéssdr direction

reduction, thereby. preparing a conductive paste
TP W ot Thiateoidutiiant iopasine eowpogeti et wi blitch of
be referred to as "Paste (1-a)". 5 Paste (1-a)

WP bt o5 bR dithy mrdgloff glecgrgdepcto be inspected

ani sotropically. caonductive filnms was applied to the
Hurt aces” of )hg“} otg‘ef ngﬁcteerﬁ'ﬂd YtomPPor c DF e FRPTRI d

i nti her.eby f ' .ol di | ial .
RSl SRS 00 LD 00 TS, BT Lk

: ' r opi.cal d [ fi 0.be f d,
RS A% " BHREY i FasBloT TS ohp € ed

éﬂgéﬂfﬁhé§”€5uﬁé(ﬁhéﬂgéted are electrically connected to

‘each other. The total number of the electrodes to be

inspected in the whole Wafer is 11,250. This wafer will -
hereinafter be referred to as “Wafer W2 for.test”. |
<Example 1> )
{1} Frame plate:

| A frame plate having a diameter of 8 inchés an& 596
anisotropically conduCtive film—arranging holes formed

correspondingly to the respective”regions of the electrodes

tc be inspected in Wafer W1 for test deécribed above was

produced undef the following conditions in accordance with
the construction shown in Figs. 20 and 21.

A material‘of this ffamélplate 10 is covar
(Safuratiqn magnetizationf 1.4 Wb/n@; coefficient of linear

thermal expansion:'S b4 10ﬁ/K),_and the thickness théreof
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bottom force through the spacer on the side of fR&rruary2007
bottom force. Further, the top force was superi nposed

in alignnent on'the frame plate t hrough t he spacer on
the side 15 of the top forcé®4The nolding materia

| ayers formed between the top force and the bottom

force were subjected to a curing treatnent under
conditions of 100C for 1 hour while applying a

-feopgtjk field of 2 T to portions |ocated 20 between

t he corresponding ferromagnetic substance |ayers in

the t htieknesss o s6p tbd BLY | @ BY- €1 Bt F MRt Shging holes
thereby  formng an el astic anisotropically condu ive

filaaén easd dOhet bR $PLT 0@@@%1[1 ylri:od"dl%éf’ﬁ direction

filmarranging holes of the frame plate, thus

Proguciny ey $otsopisal iy ﬁﬁgé:ormbmetdd/ezlqormft@m Hm in
Thi s-ani sotropically conductive connector wll
herernadd erd beeaefer r athper amd "Jékrw@otdloﬁdiﬁdry in Figs. 20
Conductive Connector Cd". 9 February 2007 108 The
adsidlc. ani sotropically conductive filnms thus

obtained will be described specifically. Each of the

- el ast ife cAm3dEOF idaldiy adrddetd el (155 isagormed at a

di mensions of - 2,500 min the lateral direction and

CEMPE IR iitHe™s hadrtgaralandisodaariea Lly a;orn@m:mio*@awilm

part in each of the elastic ani sot r opi cal
W&lﬁfﬂ%@%qwl FeIcsRRictiny dhepaierd irad éléﬁrﬁ@@tlp@n and
re arranged at a pitch of 120 min 2 lines (the
TS eCoidFEde iart-900oMmconnection in a |ine:
(%8, glearance bet ween conductive parts for connection
4€6ht in the vertical dlrectlon 450 n). The

di me o] each _of e _con e parts for
conmeaboBaR e el c o B ORI R R bR c23 Y m
coﬂdh%%1¥%r% ﬁﬁl which respectlvely have a plurallty of -

through holes formed correspondingly to the reglons of the

electrodes to be inspected in Wafer Wl. for test, were
produced-under the following conditions.

A material of these spacers is stainless steel

- (SUS304), and the thicknéss thereof is 20 pm. .

The through-hole corrésponding to each region of.the
electrodes to be 1nspected has dimensions of 2,500 [Hm 1n

the lateral direction and 1,400 MPm in the vertical

direction.

{3) Mold:

A mold for molding elastic anisotropically conductive
films was prodﬁced-under the following conditions in
accordance with the construction shown in Figs. 7 and 22.

A top force_61 and a bottom force 65 in this mold
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- RRERTF EoR

‘direction and 150 min thickness. The thicknessgg?b?¥5¥2007

insulating part in the functional part is 100 pm 15
Conduct.i ve parts for non-connection are arranged
between the conductive part49Por connection | ocated
nost outside in the lateral direction and the frane
pl ate. The di mensions of each of the conductive parts
for non-connection are 80 gmin the |atera

HdReldtQRe 1300 aR: BakRepyarticad dedEEerﬁécli@no@nPrc}éoand

min thickness. The thickness (thickness of one of.

hen aakeagper thakkheak bResPanh! toh Re %@@fptl%% %2 66,
each of the elastic anisotropically conductive
ifer20mgihethe cabkeahcef 1hhersosgiucsy )Vef&@rfcbﬁﬁ_ﬁﬁg

the 25 conductive parts for connection in each of the
ebasict ivanpaetsofibeabbyneotiitietanve fétiBndnetic substance
Ani sotropically Conductive Connector C thus obtained
wageirav63ti gaveld. £As EoEmbm@amqndﬁEH&véiﬁhﬁtﬂffﬂﬂtnon—

- the content was about 30%in terns of a vol une

Fraverbhonn whichhereonadetoVenipzirdls, faore Gonreectddnn
The parts to be supported and the insulating parts in
pRECFAARER oALhpar Patbere heowteandreling sot rropaddidnn $F the

. conductive filnms were observed. As a result, it was

eLAFLFRRESt Fat PEhdd omeird | e Wdiad dlefowr dasteselioren

the parts_to be supported and that the conductive

BRFE} ETEalLY e SSea T iR Al S R R sanetic
rts. 10 (5) CGrcuit board

_%’ﬁ#tﬁ%@g%c ?e%%gg CAﬁg% n%a? c’gﬂ?%rﬁogﬂtle&emn&u&#tw@r p@ﬁﬁéarfor

t her ma ansion: 4,8 x 10-6/K) was used as a '
ogr%r%@dé‘% HLatgradyidi ie6AA @D o ﬁHQpé@t |(8ﬁrtlcal

|nspf&6 ﬁﬁ ‘(thickness), and 26 ferromagnetic

dlrecélon)
substance layers 63 (67) are arranged at a pitch of 120 Mm -
in 2 lines (the number of ferromagnetic substance layérs 63
{67) %n a line: 13; clearance.betﬁeen ferromagnetic
substance layers 63 (67) adjacent in the'verﬁical

direction: 450 WUm) in the lateral direction. The

 ferromagnetic substance layers 63a (67a) for forming
- conductive parts for non-connection are arranged outside

. the ferromagnetic substance layers 63 (67) located most

outside in a direction that the ferromagnetic substance
layers 63 (67) are arranged. The dimensions of each of the

ferromagnetic substance layers 63a (67a) are 80 Mm (lateral

- direction) x 300 Hm'(vertical_direction) % 100 Um |

(thickness) .

 Corresponding to the regions of the electrodes to be |

_inspected in Wafer Wl for test, are'formed‘596‘regions in .
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el ectrodes had been fornmed in accordance with a9FdHumy2007

pattern 15 corresponding to the pattern of the

el ectrodes to be inspected in Wafer W for test. This
circuit board for inspectiodffs rectangular with

di mensions of 30 cmx 30 cm as a whole. The

i nspection el ectrodes thereof each have dinensions of

60 min the lateral direction and 200 min 20 the
ygehicaklndichest beNynIBhS26i FebibnRgAEd: £OLund ASRECT] HPers
will hereinafter be referred to as "I nspection G rcul
Board7¥!l for( @oxmPhgetohikete0BNEaLRE: rér| 8RN €ion and 2
mat eri al obtained by |am nating a copper 25 |ayer
hevtogagnthieknapstohcd5bl1avyensongasysfacer®f Afrming

i nsul ating sheet forned of polyimde and having a
tbhdkoesse phr26 Mowasoprovhdedtiandndde 496en formed. In
t hrough- hol es each 9 February 2007 110 extending

the owlghlenbahe phatkpessewisemddr e8] 496 Héridweagnetic

i nsul ati ng sheet and having a dianeter of 30 pm were
jwoprsegncenlehersngdl 46¥ hgfshetdrming heohdmtniatee parts for
material in accordance with a pattern correspondi ng
eonneetpant 2rd bf 182 ef ecromaaze t be beubsispust ddviars 63a
Wafer WL for test by subjecting the insulating sheet
1%/ 3 )askrr ree ARBR A gcoTir Gt i npaate et ardraiconas cthion -

subj ected to photolithography and plating treatnent

wi th AfYkEragnperebiHamceiramis hrtdi areglarmpd by
connected to the copper, | ayer were formed 10 in the o
%‘ﬁ%ﬂ&@%% Ei it st thh? SHEn9 difgadmepfe The

FABATTY BhohE S S LR S

rt re formed agn the front s a of_th ,
hic E%ha%%%% ¢S %}%ﬁ%ﬁnﬁ%ﬁe%ﬁgga@ﬁ”oﬁofhzormlng the

.eri
I nsul ati ng e

: Jgﬂ)édé%gg?%é%éﬂfggrégk%éggféh is located, are 70 Mm

(lateral direction) x 210 Hm (vertical direction) x 25 Mm

(depth), the dimensions of each of recessed parts 64b (68b),

_ at which the ferromagnetic'substance'layer 63a (67a) for

forming the conductive part for non—connection is located,
are 90 Um (lateral direction) x 260 Mm (vertical direction)
x 25 Um (depth), and the thickness of other portions'than

the recessed parts is 125 fm (the thickness of the recessed

" parts: 100 um).

(4) Elastic anisotropicaily conduétive-film:

The above—describéd frémé plate, séacers and mold
were used to form elastic anisOtropically'conductive films
in_the frame piate in the following mannér.

To 100 parts by weight of Silicone Rubber (1) were

added and mixed 30 parts by weight of Conductive Particles
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15 was 40 pm and the hei ght from the surface of fqgary 2007
i nsul ating sheet was 20 m Thereafter, the copper

| ayer of the lam nate material was subjected to a
photo-etching treatment to t8hAove a part thereof,

t hereby form ng rectangul ar back-surface el ectrode,

~parts each having 20 dinensions of .70 gm x 210 pm

Further, the front-surface electrode parts and .

k- ct { € bj ect .
glggfi %Hegl?%:ft%elﬁ’t %mb%?%%g{lc}% g erlggy % oer%%ng‘ab58C%ed to a
Sipy L ' . sheaty- .

ey Y o nec by i T RAP e Raf ter
eepefehyesl Eondh-sve Shests | d or ok 5. : i

I'?’eslt5 1 %\afer W for test vvaséégfprcg%geigﬁ%n gw%gs%:o%%lcélve

Pafedr dafyo 2007on ki Egsk pReb Widd @n £ egly-te haatsr,

and Anisotropically Conductive Connector Cl was
arrangeskon (his) \Wieta Md fy a tRSidiing alatgarent for

such a manner that the conductive parts for

et | ani ddhergofcaalrley |ooalet ok tiidnsespeckpyd i2d to the
el ectrodes to be iI'nspected of Wafer WL for test.

dusireetsd orf Gilrec vidp Boarak Hndws tttoen fancangdd the tbilsl by

- Ani sotropically Conductive Connector C in alignnent

g greaqydir ia imme rtharetb it Henmisgeoilding meteoded layers in
thereof are |ocated on the respective conductive

| gerrslansie diitie & itert tEgmofo fAfbso el ogité &l Rpicotidapiresly

Connector C.._ Further, Inspection Crcuit Board Ti

- AREYSEIeuhiZe FowRmareieder and thad fepmsopkgtel vag

Sg&)pl i,ed to every _conductive part for connection:

IIPOFGh th & ldvamegd) onathe vedfiagr surépancel the
Bgisen 2 et gn slectodes el eetreally 15 ce.
f%%%%HCt£¥§ther, the top force was superimposed in
alignment on the frame plate through the spacer on the side
of the top force.

The molding material layers formed between the top

force and the bottom force were subjected to a curing

treatment under conditions of 100°C for 1 hour while

applying a magnetic field of 2 T to portions located

between the COrresponding ferromagnetic substance layers in

the thickness-wise direction by electromagnets, thereby

-forming an elastic anisotropically conductive £ilm in each

of the anisotropically conductive film-arranging holes of
the frame plate, thus producing an anisotropically .
conductive connector. This anisotropically'conductive

connector will hereinafter be referred to as

“Anisotropically Conductive Connector C1”,
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Connector G and Wafer W for test anong the 1%{5%%?my2007
i nspection electrodes in Inspection Circuit Board T1

was successively nmeasured at roomtenperature (25C)

to record a half of the el etffic resistance val ue
measured as an 20 electric resistance (hereinafter

“referred to as "conduction resistance") of the

conductive part for connection in Anisotropically

Conduci,& € LOBNELT O 3 v r S NELEDY, GG vd N8 1MRe), s
of conductive parts for connecti‘on that the

6008uULEH 0N T ESHSt ABSE- VBSd 1s 9 Of i A gRer . phhe 8ROYE25
described process is referred to as "Process (1)".

Abetia d90sbt06p PELBBYI dFndid- 4 NEPEGLine Had Gdindensions of
Board T1 was then changed to 126-kg (load applied to

CBVEOY (B Fabred V1 200751 142 Londictdnee 1Pado @ in the

connection: about 8 g on the average), the test table

wast heal atf tectRhC ARt er fuhettienper phrteinobatheocteshe
tabl e becane stable, the conduction resistance of the

ebnsitct | arel partep ol oo nrectu ani ven fAdngQt Re@picoakytive
Conductive Connector C was neasured in the sane

- pamrerfas cameRrioices saxfd atmaeediatt ke pidrbenfoft20 ftm in 2

conductive parts for connection that the conduction
Texgst Ghe nader S grondvigitiee PRrdsedbreconnketiest in a

~table was left to stand for 1 hour in this state. The

liggie-1des Glissed rodeddsen ronderdived prgtas fopr eaggction
(2)". After the test table was cooled to room :

aefsandt die the Fepricsdudd ragaiinst ¢RE #m cuiThdoard
0r_inspection S | eased.. The above-descri bed )
TSI Tef@To®lt $1i5s COMBPGEIYE P3Y Ll TReconnection

" ab -d i bed P (1) (2 d (3 : .
BRI 350 T Re b ke Tl B fpergrescar

direction and 150 Mm in thickness. The thickness of the

~insulating part in the functional part is 100 b

Conductive parts for non-connection are arranged between

-the conductive parts for connection located most outside in

the lateral direction and the frame plate.  The dimensions

of each of the conductive parts for non-connection are 80 .

tm in the lateral direction, 300 @im in the vertical

direction and 150 Mm in thickness. The thickness
(thickness of one of the forked portions) of the part to be

supported in each of the elastic anisotropically conductive

films is ZO,Hm.

The content of the conductive particleé in the
conduptive parts for connection in each of the elastic
aniéotropically conductive films of Anisotropically

Conductive Connector C1 thus obtained was investigated. As
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repeated 500 times in. total. In the above-desctB&Ery 2007
test, those that the conduction resistance of the

conduct i ve parts for 20 connectlon is 1 S2 or higher

are difficult to be actually 10fsed in electrica

i nspection of integrated circuits formed .on a wafer.

The results are shown in the foll ow ng Table 3. (8

Test 2: 25 A conduction resistance of the conductive

RARteS U1, GRNNQGIINN YAS NBRNY 8@ 0 %%r%@"5f3§n98iume
as in Test 1 except that Sheet-I'i ke Cbnnector

ahatged am \MAfernd eRidwany v20 Ertgl%owlcgﬁﬁe5€§én
‘arranged on the test table in alignnment in such
manner Thhapathe ftooBk- supbacecal gatir ede @@éh§a£h§@q§£rt3 in

~are |ocated on the electrodes to be inspected o
- \bhkefudttfionalt eatrtsABifsaheopi aakhy eanduekb¥ecally

Connector O was arranged 5 on Sheet-1ike Connector M
candbrgamentfilnssweleacbrpreed.t e 4 heeconeducit wes
parts for connection thereof are |ocated on the
packisueflatbasl sber cdedpattisei paShéeleki kee Foanect ain the
M, . and Inspection. Crcuit Board Tl was pressurized
‘BoWhGard bAderpROFbad ahdeghky theadongpttéde tmadificles are
every conductive part for . .connection: about 4 g on the
2G_FagLY , PEREFBBY IR hEhAuAbey l ot ivo et § vin pelre shifrortional
connectlon that the conduction resistance was 1 U or

Her was counted. The results are shown in the

Ilomnn Tahl e 15 <Exanple 2> A conductive paste

[: %é?ﬁﬂe%édlqg’?qtﬁé?n ‘same nmanner as in

ﬁiumf%ge er§£?% FQD%%%Elent of llnear thermal

Exanpl
expansion: 4.8 x 107¢/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

- corresponding to the pattern of the elecﬁrodesfto be

inspected in Wafer Wl‘for‘test. This circuit board for
insPection is rectangular with dimensions‘of 30 cm_x‘30 em
as-a whole. The inspection electrodes thereof each have

dimensions of 60 Mm in the lateral direction_and 200 pm in

_the-verticai direction. This circuit board for 1nspect10n

Wlll herelnafter be referred to as “Inspectlon Circuit
Board Tl” |
(6} BSheet~like conﬁectof:

A laminate material ebtained by laminating a eopper

layer having a thickness of 15 Mm on one surface of en‘

-insulating sheet formed of polyimide and having a thiekness

of 2Q ﬂm was provided, and 15,496 through-holes each -
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Particles [b] were used in place of Conductive 9 February 2007
Particles [a]. This conductive paste conposition w ||
be referred to 20 as "Paste (1-b)" An anisotropically

- conductive connector was produ€ed in the sane manner

as in Exanple 1 except that Paste (1-b) was used in

pl ace of Paste (1-a) This anisotropically conductive
connector will. hereinafter be referred to as 25

ARk3Qt LGP CondugL i vgy L 116 conten

gf t he cgngﬁgﬂlégcggr?}iq%l g@;%ﬁgﬁ% VQC%%J% ‘?%ﬁlo&aﬁé {h.e

: t [N C e 1c.9 ry 2007
§8u88008G! LADCL N RACka ol e 8 ARLLE, & P YR % rormea
Ani $RbT OREG AL L Yng Conduict d i e KOMGEE A + L2nd s Abtig ned

was .i nvestigated. As a result, the content was about

30%irBahes MpiOh & yOttd®, ddadd@hdihqldo the pattern of
conductive parts for connection. 5 The parts to be

suppord@es andl HdeinHsatedd Nth Pl A WL fAdie Hagnctiyonal
parts of the elastic anisotropically conductive filns
pebteobbes veite Asswldeiil tshddt Was 10 infaded ntihat. theis
conductive particles are present in the parts to be
Sapbor t e dnatrer tdlatwdheloondudtjiact quiartdo ghesocdriehob@aphy

~scarcely present in the insulating parts in the

anghaplopalg pedigtefestith addkEdst wheweby cbodtictéddudt
the same manner as in Exanple 1 except that

P St ¥ Iy Gamnesttiage toCainee cloppeC? lagsruvedei formed
place of Anisotropically 15 Conductive Connector O .
Fhethe st grdstitsmin thendnspdpitdniongheall eand afdthe
4. <Exanple 3> A conductive paste conposition was
ﬁﬁ%ﬁnﬁ%ﬂ?leQQﬁ?CtEd front-surface electrode parts

" integrally connected to thé respective short circuit parts
- were fqrmed'dn the front surface of the insulating sheet.
The diameter of each of the front-surface electrode parts

was 40 Hm, and the height from the surface of the

insulating shegt-was 20 pm. Thereafter, the cdpper laver
of the laminate material was subjected tb_é photo~etching
treatment to remove a part thereof, thereby-forming,
reétangular badk-surface electrode parts each héving
dimensions of_?O um x 210 Pm. Further, the front-surface

electrode parts and back-surface electrode parts,weré

‘subjected to a plating tréatment with gold, thereby forming
-_electrode struéturés, thus ?roducing a sheet-1like conhectqr.
~ This sheet—like connéctor will héreinafter,be referred to
 as “Sheet-like Conneétor M1”. |

(7) Test 1:

Wafer W1 for test was arrangéd on a tést table
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same manner as in Exanple 1 except that Cbnduct?ggwu§§2007

Particles [c] were used in place of Conductive
Particles [a]. This conductive paste conposition wll
be referred to as "Paste (1-ld)! An anisotropically
conductive connector was produced in the same manner
as in Exanple 1 except that Paste (1-c) 25 was used
in place of Paste (1-a) This anisotropically
eofldippiad &iaanBeC kil Rhelbnal iy ResLELPLEP0at sy

as "Anisotropically Conductive Connect or

- Bebauary ve0@hnnkleolthe1conkeRt rQhgbBes S OPHUS Y Ear W1 for

particles in the conductive partS for connection in

eash ah thegahasti 6n aniceOoLr ARhAAL! Yheondust byeafdd ke

of Anisotropically Conductive Connector C3 thus :
pbtasnédrwasnnaresbngdhedecofSabeal 6€5thd , oh En€ O G tive
was about 30%in terms of a volume fraction in all
ehectondest tvebpatihspbaredoafesaton. wiihespardsc 1 0 be
supported and the insulating parts in the functiona
baspscofionh€ietasdti BoandsOlreps cahdy awendped iote dHilars
were observed. As a result, it was 10 confirmed that

- Angsebhdnécaleypaerdetbivar opresent Gln irhexligamtesitt dn

be supported and that the conductive particles are ‘
TRER cel Japresechbat ntipel poretbiomeisntrodas tifereof are
functional parts. Test 1 and Test 2 were conducted in

e SefeCRaiirer redBeaklvh Foiist el ve dagdst firatconnection

i otrqgica]l Conducti ve, Connector C3 was used in
‘%n a%%l%? J;"A?Pjs%‘%llrjo%i CRFyC i diritnard o kdect Brrther,

: . . wn in the follow Tabl es 3 and
]ﬁ;ﬁgﬁ%gﬁ%+éfﬂégéigwggarér&l was pressugy%ed dowpward undexr

‘a load of 32 kg (load applied to every conductive part for

connection: about 2 g oﬁ the average). An electric
reSistance‘between 2 inspection ¢léctrodes electrically
connected to each other through Anisotropically Conductive
Connector Cl‘and Wafer W1 for test among the 15,496 |
inspection electrodes in Imspection Circuif‘Board Tl was

successively measured at room temperature (25°C} to record

"a half of the electric resistance value measured as an

electric resistance (hereinafter referred to as “conductioﬁ

resistance”) of the conductive part for connection in

Anisotropically Conduqtive Connector Cl, thereby counting

the number of conductive parts for connection that the

conduction resistance was 1 Q or higher. The above-—

-described process is referred to as “Process (1}“.

Afte; a load for pressurizing Inspéction Circuit

Board T1 was then changed to 126 kg (load applied tO-évery
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20 A conductive paste conposition was prepared ?ﬁd¥ﬁ%y2007

same manner as in Exanple 1 except that Conductive

Particles [d] were used in place of Conductive

Particles [a]. This conductid& paste conposition will

be. referred to as "Paste (1-d)". 25 An

ani sotropically conductive connector was produced in

the sane manner as in Exanple 1 except that Paste

Chrductwle B3ed ifd PlRece Rf jRast ak. i

anisotropicgﬁ]y 9.Fe6?ﬁ3f§ﬂ%8%7 g?%étcgn u§?i§ge average),
n r +Whl r.eppabter +he berr t

e otron A v omdacty Ve Chanect of AT Thee teBResAE e

off the ¢esduekibie packime! 8sabet heheCORHHEGLELYENPAES Sstance

for connection in each of the elastic 5 '

afii sher ophaakhyveopduesi ferf cbAteot 14N 88t ARPEERFbYically

Conduct i ve Connector- C4 thus obtai ned was

CoudstigatedonAsctarr edubkts hbasapstienh YRS ehHMMtmB0W%r as

in ternms of a volune fraction in all the conductive

par Psofesscodhhetbi onunThehpantshén b somppoct ede adrts for

the insulating parts in 10 the functional parts of

- thenetbsoncthatsoheopondhtyionondsicstaecd ivas WeReor

observed. As a result, it was confirnmed that the

ROWAREL | Vd grmafitdes Hre s dmblien walse Ipditt $ot etbad for 1
supported and that the conductive particles are

1%%12? cEPytptestrten tHe iabaneandesgraleds pracers is
fqpctiqgal 15 parts. Test | and Test 2 were conducted

TR RS ar Fannefocadsi i Exanpl e 1 except that

Ani sot i cal.ly Conductive Connector C4 was used in

pl ace p;)?@%a%}b%r%ﬁEaW%le CHRIGRINE Ehiedbrtemperafare,

OfSYS AL show i L0e 2000l Qg TaR &5 3 AN ot was

'released. The above-described process is referred to as

*Procesé (3)”.

The above-described Processes. (1), (2) and (3) we;é
regafded-as'a‘CYCle, and,the'cyﬁle was continuously |
iepeated'SOO times in‘tétal.'

In the above-described test, those thét the

- conduction resistance of the conductive parts for

connection is 1 £ or higher are difficult to be actually

used in electrical insPection=of integrated circuits formed

on a wafer,.

The results are shown in the following'Table 3.
(8) Test 2:

AAConduction resistance of the conductive parts for

- connection was measured in the same manner as in Test 1

except that Sheet-like Connector M1 was arranged on Wafer
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<Conpar ati ve Exanple 1> A conductive paste conpdsFimasry 2007
was prepared in the sanme manner as in Exanple 1

except that Conductive Particles [al] were used in

pl ace of Conductive Particletl?5 [a]. This conductive
paste conposition will be referred to as "Paste

(1-al)" An anisotropically conductive connector was
produced 9 February 2007 117 in the same nanner as in

e appl et ds £X£ePind bt o Pagh & ’ééé@lt%abl"@sirysaﬁq.g\l/ﬂ?ﬂe‘yta“i% such
of Paste (1-a) This anisotropically conductive
£opect or i [ cher e Lol hecd el I @b D Rset s
"Ani sotropically Conductive Connector Cl11". 5 T
Toriead o tHe ondpeddae RArdd Glipddidder GRIEUCHIVEor
parts for connection in each of the elastic .

B 1S O K08 Statd pyi condu atdne dt i v qfnrAiteat apivedl b¥ranged
Conductive Connector Cl1 thus obtained was

amEsdeigat Bk AmreedtestIM], irhe lciepirentt &S saledula 30Y%ner
in terns of a volune 10 fraction in all 'the

thereof are
he

‘dendudte veorphrdtsi feorpaoormettd aronnEt ipar tthetrecfe are

supported and the insulating parts in ‘the functiona

Iperatechfont Héee [hesthi-c uafiastt redsictalode peoridudni $bebichiske
“were observed. As a result, it was confirned that the

Coamadidw élpamnic | Tespact igne Sémeviif BrerdsTpawes to be
supported and that the conductive particles. are _
PEesmsidl iz g5t dsammang tpslemsullaecn§past §9i nlpRe applied to
functional parts. Test 1 and Test 2 were conducted in
SVRE Vs SPE NG PASY AOBX &RPPECEieRcepbOtRat 9 on the

Ani sot r.opi all% duct§¥f %% Cbnaector Cll was _used"
WhTHEde ATt GpIEAPEY BondREPGET¥EnREEESr ToF .
cg%%e%%%g%t%h%%et go@gnh%c%g%n‘resistance was 1 Q or higher

was_cbunted.
. The results are shown in the following Table 4.
<Examp1e 2>

A conductive paste composition was prepared in the

- same manner as in Example 1 except that Conductive

Particles [b] were used in place of Conductive Particles
[al. This  conductive paste composition will be referred to
as “Paste (l1-b)”.

An anisotropically conductive connector was produced

in the.same manner as in Example 1 except that Paste (1-b)

was used in place of Paste (iwa)i "This anisotropically

conductive connector will hereinafter be referred to as

- “Anisotropically Conductive Connector c27.

The content of the conductive particles in the

conductive parts for connection in each 6f the elastic
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_ _ 9 February 2007
followi ng Tables 3 and 4. <Conparative Exanple 2> A
conductive paste conposition was prepared in the 25
same manner as in Exanple 1 qﬁgppt t hat Conductive
Particles [cl] were used in place of Conductive
Particles [a]. This conductive paste conposition wll
be referred to 9 February 2007 118 as "Paste (1-cl)".
An ani sotropically conductive connector was produced
Eniskd ropieaddgnepndscitn vEx diipine feroépbttbat c#asy e

1-cl) was used in place of Paste (1-a) This .

andycitdpiec fonpesteonddcthve obmréoedr wak| investigated. As
hereinafter be referred to as "Anisotropically
TorBERLitve thenAeBtERtCI2S. alPhutcdAbehn bermpeof a volume
conductive particles in _the conductive parts for
tBRREEPPOAL AldatheoronfucEfast Partanfent copieatign .
conductjve filns_of Anisotropically 10 Conductive
ConnectBf BABLFnhES BBt appRErHhad aRdekhs ghtwtlatdfg parts in

'»éesu%t, %he content was about _30%in terns of a vol une
BactiBh '

tANAE | PERES CORAGRE] G2BaEE 2k bt O Lethie i on,

ts to. ted d.the i | ati ts i
P ER TP oRAT D al TR o ST REV €T actit BB Poprealty 15

' ' b d._As. bt, it .
CHERL bt Trd RSPV i 4 i st o e
B:lifis PO B | Surifo SUORRIAE (Rl 100 ol S S cres are

particles are “'scarcely presSent i I NSu

RAHLSe1P phesdinc,i onal irpsﬁﬁa?‘tir?é) pSs ]1'%6(“?:@1 T%%l&lc%ional
were conducted I n the same nanner- as in anﬁﬁe
t that Anisotropically.Conductive Connector Cl2

was used in place of Anisotropically
Test 1 and Test 2 were conducted in the same manner

as in Example 1 except that Anisotropically Conductive

‘Connector C2 was used in place of'AnisotrOpibally'

Conductive Connector Cl. The results are shown in the

'following Tableé 3 and 4.

<Example 3>

A conductive paste composition was prepared in the
same manner as in Example 1 except that Conductive
Particles [c] were used in place of Conductive Particles

[a]l. This conductive paste composition will be referred to

~as “Paste (l-c)”.

An anisotropically conductive.cohnector was produced

in the same manner as -in Example 1 except that Paste (1-c)

was used in place of Paste (1-a). This anisotropically

conductive connector will hereinafter be referred to as

‘“Anisotropically Conductive Connector C37.
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Conductive Connector C . The results are shown ?%%?%Egy2007

following Tables 3 and 4. 25. <Conparative Exanple 3>

A conductive paste conpositigg_mas prepared in the

same manner as in Exanple 1 5%pt t hat Conductive 9

February 2007 119 Particles [dl] were used in place

of Conductive Particles [a] This conductive paste

conposition will be referred to as "Paste (1-dl)". An

ani sot IThpi cahltgntonduthieveondnrectyer puasiplredueadind

in the sane manner as in Exanple 1 except that Paste

Cbadluctiwegs pased ifnrplaceccftiBastie édch) oThike elastic

ani sotropically conductive connector will hereinafter.

pelpetarpédaldyvasontinnicsver 6pilmal by Kohdactbpecally

Connector C13". The content of the conductive

fFapfiletdye] Roppectey €8ndbusi vbtpaned ¥as. ivvasetghond. As

in each of the elastic anisotropically conductive

fii FREUSE - ARRSOEPBERREI FeS @bRdlicE? Vel Cohmems op £ G13volume

w%hus obt ai ned_was_investigated. As a result, the
OAFEAPIWAR 2bbuth809eRALERENS PRI ES vEP BineonteGEipan

in all,_the conductive parts for connection. 15 The -
parts T%eb%aﬁgipB?t% é&ﬁ???ﬁ?@r%ﬂﬂwﬁh?mﬂ%ﬁ#%%ﬁ%%g Rayets i

[ | t f th | ast | I sotropical |
EHRGERPPELoRET e fler S Bulef Vel A S {eiidoi danane
; [ t t] ticl . t i
CRR LR PEnd M AL ngt Raf SERG orduetive
| Gl . t. i.n the | | at i ng. :
BRELENEE R A0k AR Bl 25 RE e, e

parts int

ﬁé&%&“%éxbérhﬁﬂﬁ%f%gﬁaéﬁH"Eﬂét the conductive particles are

scarcely present in the insulating parts in the functional

parts.

Test 1 and Test 2 were coﬁducted in the same manner
as in Example 1 except that Anisotropically Condﬁctive
Connector C3 was used in ploce of Anisotxopically'

Conductive Connector C1. The results are shown in the

following Tables 3 and 4.

<Example 4>

A conductive:paste composition was prepared in the
same manner as in Example 1 excéét that Conductive
Particlés,[dj wero used in placolof'CondUCtivé Particles
[al. This conductive ﬁaste composition will be.referreo to
as “Paste (1-d)”.

An‘anisotroﬁica}ly ooﬁductive oonnéctor wao produced

in the same manner as in-Example 1 except that Paste (1-d)

- was used in place of Paste (1-a). This anisotropically
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as in Exanple 1 except that Anisotropically Cbnggg?P932007
Connector Cl13 was used in place of Anisotropically 25

-Conducti ve Connector Cl. The H§§ults are shown in the

foll ow ng Tables 3 and 4. <anparative Exanple 4> 9

February 2007 120 A conductive paste conposition was
prepared in the sane manner as in Exanple 1 except
that Conductive Particles [el] were used in place of
Condycttive Pamriegites wid]l. hEhiednadnduchbeveepasted to as
conposition wll be referred to 5 as "Paste (1l-el)".

- AAngpiodaordsiaddyl fondmdudviey Eonarnectoc4tas produced

in the sane manner as in Exanple 1 except that Paste
(1- el ) Thgascusesti pfptheecohdPasiee (damficTds sin the
ani sotropically conductive connector wll hereinafter
FENFRFELVEI PR tas fo0 cARRSetiopi tal éyciCombuthé velastic
Connector Cl4". The content of the conductive
ParFPEFEBLrAlLHe CORBHALAVRVEL past oF fAR L cormert¢ohly n

gacgﬁog.the el astic_anisotropically conductive filns
PRARFEOY FopPRRFFYOT CoRdbREF veb okt ttrs Glveiiiated. As:

EELELEE "Rl BAEPLIOS oL 3500550 5 i,
e N TR AT
o L2 gt 8 550 s ARSI SR Yo MAUTLEI LR,
4 sanceriipe gar) el SRARLA Sty 1©

SGafe® Yo Presam ddd N dNSHAt i Y Qa£é§uig,t9% was

functional parts. "
confirmed that the conductive particles are present in the

parts to be supported'and'that the conductive particles are
scarcely present in the insulating parts in the functional
parts.

Test 1 and Test 2 were conducted in the same manner

" as in Example 1 except that Anisotropidally Coﬁductive‘

Coninector C4 was used in place of Anisotropically

-..Conductive Connector Cl. The results are shown in the

following Tables 3 and 4.
<Comparative Example 1>

A conductive paste composition was prepared in the

. Same manner as in Example 1 except'that Conductive

Particles {al] were used in place of Conductive Particles

[al. This conductive paste composition will be referred to

as “Paste (l-al)”. .’

. An anisotropically conductive connector was produced
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~Test 1 and Test 2 were conducted in the sane na%ﬁgpumy2007
‘25 as in Exanple 1 except that Anisotropically

Conductive Connector Cl4 maé%ysed in place of

Ani sotropically Conductive nnector C. The results
are shown in the 9 February 2007 121 follow ng Tabl es
3 and 4. <Conparative Exanple 5> A conductive paste
conposi tion was prepared in the sanme manner as in
Exahpeesdmexmepherhat Condxenple b Racdépclamy fHastwer@-al)
used in place of Conductive Particles [a]. This
conduseilvénppsteccofpbaste oflwk) | hisefagrisedrbpicasly

- "Paste (1-fl)". An anisotropically conductive

condectovewasnpeotiotedlill nmheheisafeendrmearefegrriad to as
Exanple 1 except that Paste (1-fl) 10 was used in
praERobroPaseely 1ICay At bvariteoreopre 81 .conduct i ve

“connector will hereinafter be referred to as

" Ani sot?@pFerreyt ohdita i sndwrihietd graxtizlesTha the

content, of the conductive particles in the conductive

| GPRJUECHLYE CORRER LI GIRRREHAR theadina ¢hejglastic

Sstbieplenly sopmustlus LU o A g oncally

R R L LR W BB B0t
AR A £ BTSRRI Lo B8, SPRELESOS vorune
A0 clgs i 201 Said i ot PO 4 CHHIBYEGE

conduGlia/ &0 i1 &% NS RELSEN tthlé_eilﬁgﬁﬁ§t§_9gbﬁarts in

supported and that the conductive particles are
t&%arﬂﬁidtiﬁﬁﬁﬁerﬁaﬂﬂb tJre dHas Wialding: %%rits%t'repﬁeglly

functi onal ‘ _
conductive films were observed. As a result, it was.
confirmed that the conductive particles are present in the
parts to be supported and that the conductive particles. are
scarcely present in the-insulating parts in the functional

parts.

Test 1 and Test 2 were conducted in the same manner

" as in Example 1 except that Anisotropically Conductive

Connector Cll was used in place of Anisotropically

Conductive Connector €l. The results are shown in the

'following Tables 3 and 4.

<Comparative Example 2> .
A conductive paste composition was prepared in the

same manner as in Example 1'exceptrthat Conductive

Particles [cl] were used in place of Conductive Particles

V[a]. This conductive paste composition will be referred to
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25 parts. Test 1 and Test 2 were conducted in tgee§g%32007

manner as in Exanple 1 except that Anisotropically
Conductive 9 February 2007 %éé Connector Cl15 was used
in place of Anisotropically nducti ve Connector C .
The results are shown in the follow ng Tables 3 and

4. <Conparative Exanple 6> 5 A conductive paste
conposition was prepared in the same nanner as in
Bxanphetd giceph ~“that Conductive Particles [gl] were
used in place of Conductive Particles [a]. This
conduckhvenpasteophHapdsit conductivbecsefested #Hs BBoduced
"Paste (1-gl)". 10 An anisotropically conductive
c¢onhbet eemeasapneduasdini Bxhhplsaleesaapertiast i Paste (l-cl)
Exanple 1 except that Paste (1-gl) was used in place
whsPused {2-n)acFho§ Basset (dpatal IThiscenductinopically
connector will hereinafter be referred to as ‘
canfyetivpi eaphgctondutlivbetohnatter I@I6tefdbrdmeto as
~content of the conductive particles in the conductive
PARL§OTEBPPEBAREY FoRdnat éEehConrnedieoe| G ¢

ani sotropi cal |y conductive filns of Anisotropically
Conducth% eCERbFEEtoF €15 tPrduebles martiegles in the

i nvestjgated. As result, the content was about 30%
FPYEE ey B DA TR £ CORPEFEEDR off | 9RGN 10k H1e elastic

d ' f ' jon. T arts to b
SEDROr U R RL T TRETT bt P (% R hal

f elastic | sat ropi.call conductive filns
PR B M R (S PO R g R e R
£onduclive, patd clss are Presantyd ndihe 29 R $.4 % B 1ume
suppor edﬁ%hd %a e condﬁéﬁgvg:E%}tE€IgfﬁgFeOEZa volume
fraction in all the conductive parts for connection.
The parts to be supported and the insulating parts in

the fuﬁctional-parts of the elastic anisotropically

conductive films were observed. BAs a result, it was

confirmed that the conductive particles are present in the

parts'to be supported and that the conductive particles are

scarcely present in the insulating parts in the functional

parts.

Test 1 and iest-? were bonducted in the same manner
as in Example 1 except that Anisbtropicallf_Conductivé
Connector C12 was-used_in place of Anisotropicaliy
Conductive‘Connector Cl. The results are showﬁ in thé

following Tables 3 and 4.

<Comparative Example 3>

A conductive paste composition was prepafed in the

same'manner'as in Example 1 except thét Conductive'
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scarcely present in the insulating parts in the
functional parts. 9 February 2007 123 Test 1 and
Test 2 were conducted in the me manner as in
Exanpl e 1 except that Ani sot rk ically Conductive
Connector Cl16 was used in place of Anisotropically
Conductive Connector C. The results are shown in the
5 following Tables 3 and 4. <Conparative Exanple 7> A
Camdictliese [gdSt ereoenREid 10N plagepbeEPabeduENi+deps SAIE] os
manner as in Exanple 1 except that Conductive
Padti cTless[ hphduetivespdsta pbaces ofiGondudt iDee referred to
Particles 10 [a]. This conductive paste conposition
#F| 'Ppeteefdrodd “to as. "Paste (1-hl)". An :
ani sotropical ly conductive connector was produced in
the saffe ABAREFrapiralEvanphéudtixe epinidatoPastse produced
(1-hl). was used in place of Paste (1-a) This
hﬁ|§6?r6ﬁW€aWP9n$5 eésndncExgmptenheexerpini fat Paste (1-di)
herei nafter be referred to as "Anisotropically

. Yi)ﬁd‘&%??ivén@ﬁﬁ@@taf Paste theakontTyis ehispéropically

% %lve articles in Lh " conductive parts for
CONRICHIER PRrBachoB! LA Brasirel temiRotiadsivead o as

B TR P P Nttt ged. as e
I'tp b 096 t f |
fract T8 SO EPI ey e ettt o Blednate FBR
t t ,
}ﬂghgﬂ%ctlo£%$€parts %ﬁﬁgﬁgaﬂ1a§t Ieré%hl gngﬁ %gﬁﬁ§l§5
SOG4 %Jllyﬁscaﬁtﬁ:gﬂﬁeeuc raveds A% nl%%%lr%plctalwas

confirmed that” the conductive part| es are prese in
ddiRluctive Connector C13 thus obtalned was investigated.

lAs a result the content was about 30% in terms of a volume

fraction in all the oonductlve parts for connection.
The parts to be supportodtand the insuiating parts in
therfunctional parts of tho elastic anisotropically |
conductive films Wore observed. As a resuit,‘it wao
confirmed that the conductive particles are present in the
rarts to be supported and that the conductive particles are
scaroely present in the insulating parts in the functional
parts. | |
Test 1 and Test 2 were conducted ln the name manner
as in Example 1 except that Anisotropically Conductlve

COnnector C13 was used in place of Anisotropically

 Conductive Connector Cl. The results are shown in the
‘following Tables 3 and 4.

- <Comparativée Example 4>
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parts to be supported and that the conductive oAy

particles are 9 February 2007 124 scarcely present in

the insulating parts in the fynctional parts. Test 1

and Test 2 were conducted in-the same manner as in
Exanpl e 1 except that Anisotropically Conductive 5
Connector Cl17 was used in place of Anisotropically
Conductive Connector Cl. The results are shown in the

fol | owk ngord@itesvd wshk & . conigasPpar Béh iea £ &P ih the
conducti ve paste conposition was prepared in the 10

sane manner as iin Examplle 1 except that Cenduetive
Particles [il] were used in place of Conductive

Particles [pa].wEbesueeddilnt pvecpastecendpositeopantitles
be referred to as "Paste (1-i1)". An anisotropically
tahducthive cortectiore wess tpr othrgeek idbon wilhe Isameferred to
manner as in Exanple 1 except that Paste (1-il) was
85e0PRALEl 4¢eedl “Paste (1-a) This anisotropically
conductive connector will hereinafter be referred to

as " A sdbteptEaPi g Chndeeriyet Donneerpec BGl8 "wagheroduced
content of the conductive particles in the 20

tontiiet $ 78S pRRRREF of S chmnBEdTidhe | h exerpbf thak Raske i e1-el)
anisotr&picgé# conductive filns of Anisotropically

B ARTT Vi GOFARELOF KABEE h(k~ bt ai e W sotropically

investigated. As a resut, the copntent was about 30%
THTET b of “AP VBT e Wﬂlac*t%?ﬁf? 9T AP TRRIRRA TR 29
pari C tion, 25 Th arts to he, supported-and
t&ﬁélléoné% %]f(%%f a¢ nsdl‘ll%tl‘f%:c?%ec(ﬁ%ﬁa& arts of the

el asting, A SOILAPI ALY, SONINGIIYS (LB S the

observe a resu

" conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropically 7-
Conductiﬁe_ConnectOr Cc1l4 thﬁé obtained was investigated.
As a result, the content was about 30% in terms of a volumef
fraction in all ﬁhe conductive'partS‘fbr»cbnnection.

| The parts to be supported and the insulating parts in
the functional parts.of'the elastic anisotropicaliy
conductive films were observéd. As a result, if‘was
confirmed that the conducfive particles are present in the

parts to be'supported and that the conductive particles are

scarcely present in the insulating parts in the functional

‘parts.

Test 1 and Test 2 were condubted in the same manner
as in Example‘l except that Anisotropically Conductive

Connector Cl4 was used in place of Anisotgopically'

Conductive Connector Cl. The results are shown in the
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particles are present in the parts to be supported

and that the conductive parti c%les are scarcely

present in the insulating parlt in the functional

parts. 5 Test 1 and Test 2 were conducted in the sane
manner as in Exanple 1 except that Anisotropically
Conductive Connector Cl18 was used in place of

A lsletwiop cadlyes Conrdidcti.ve Connector C . The results

are shown in the following Tables 3 and 4. 10 9
Rélpnyrampa 2067 ExbaeplleTabl e 3] tD Co WCONd' CWV O

0000Co t-00 | MI ~M~~ 1 I I I | ~MOOto Mtt] --°
O tOD copdprtizre pasi® WA tim waCOprepaNed Nrs¥he
OV OY.~-OTNM-. ~COOO--~NV MOOON

\gramm 'm@'nnﬁrNa@ AnOEgampieOl Wxchphl flat@dhdwuctdveo N

C4~d0CCCOCNGCOV cON tDtOOd NO
ﬁa'rﬁleleso[éld) WereouNed @r pdacl ¢f|COrdiciG @O B ftiNcles
[ MCOpC  MM.-y 0O MCOto M

ThlS conductive ‘paste composition w1ll be referred to
as “Paste (1-f1)".

An anisotropicaliy conductive.connector was prodﬁced
in the same manner as in Example 1 except that Paste (1-fl)
was used in place of Paste (l~a). This anisotropically
conductive connector will hereinafter'be referred to as
“Anisotropically Conductive‘Connector Cl5”.

The content of the conductive particles in the .
conductive parts for connection in each of the elastic
anisotropically conductive‘films of Anisotropically

Conductive,Connector\ClS 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 ‘2 result, it was

conflrmed that the conductive partlcles are present in the
parts to be supported and that the conductive. partlcles are

scarcely present in the insulating parts in the functlonal

parts.

Test 1 and Test 2 were conducted in the same manner

as in Example i except that_Anisoterica;ly Condﬁctive‘
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following Tables 3 and 4.

8

<Comparative Example 6>
A conductive paste composition was prepared in the
same manner as in Example 1 except that Conductive

Particles [gl] were used in place of Conductive Particles

fal. This conductive paste composition will be referred'to

‘as “Paste (1-gl)~.

An anisotropically conductive connector was produced‘”

in the same manner as in Example 1 except that Paste (1-gl)

was used in.place of Paste {1-a). This anisotropicaliy

conductive connector will hereinafter be referred to as

“Anisotropically Conductive Connector C16”.
The content of the conductive particles in the

conductive parts for connection in each of the elastic

~anisotropically conductive films of Anisotropically

~Conductive Connector Cl16 thus obtained was investigated.

As a resuit, the content was abQut'SO% in terms of a volume
fraction in all tﬁe conductive parts for qonnection;

'The parts to bé supportéd and the insglating parts in
the functionél parts of the elastic anisotropicaily‘

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

scércely present in the insulating parts in the functional.

. parts.
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a0 Yy OKMNTNNId m O O ' M.r 0000t-0.fO00OMm

| il'iMNstQ lapd ITdsd 2werg canddded Nn rhé Mame, mbhner
m-~mLy~07 OCOWNGOOOSsSY'V NtONCCGAdJ

€8 iE)Examnie.l.eﬁcept)th@tnAn¢€bExoﬁnChlﬁyD@mndndiiww

OO0OO0OO0O1N MNNQMOC'~ N. N.-. sNNd V
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oor-O<r ~0-000x. Ol I d~CNtl] N.-~wWC.- .-~ N

n@FﬁFlV?t?ONP?Qth Cl. The results are shown in the

fellowing Tables 3 and 4.

,<Compara£ive Example 7>

A conductive paste composition was prepared in the

‘'same manner as in Example 1 except that Conductive

Particles [hl] were used in plaee of Conductive Particles
[a]. This conductive paste composition will be referred to

as. “Paste (1-hl)”.

An anisotropically conductive connector was produced

“in the same manner as in Example i except that Paste (1- hl).

‘was used in place of Paste (l—a). This anlsotropleally

conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C17%.

The content of the conductive particles in the

‘conductive parts for connection in each of the elastic

anieotropiqally.conductiVe films of Anisotropically

‘Conductive Connecto:-Cl? 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 functienal_parts of the elastic anisotrepically

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_partieles are
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as in Example 1 except that Anlsotroplcally Conductive
Connector Cl17 was used in place of Anisotropically
‘Conductive Connector Cl. The results are shown in the
following Tablés 3 and 4. |

A<Comparative Example 8>

. A conductive paste composition was prepared in the

‘same manner as in Example 1 except that Conductive

Particles [il].were-used in place of Conductive Particles
[al. This conductive paste composition will be referred to
as “Paste (1-1i1)}” |

An anisotropically conducfive connector was prbduced

in the same manner as in Example 1 except that Paste (1-il)

: Wés used in place of Easté (1-a). This aniéotropically

conductive connector will hereinafter be referred to as
“Anisotropically Conductive Connector C18”.
‘The content of the conductive particles in the

conductive parts for connection in each of the elastic

" anisotropically conductive films of Aﬁisotropically
- Conductive Connector €18 thus obtained was investigated.

As a result, the content was about 30% in terms of a volume

fraction in all the conductive parts for connection.

The parfs to be supported and the insulating parts in .

the functlonal parts of the elastlc anlsotroplcally

conductlve fllms were observed, As a result, it was
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apparent fromthe results shown in Tables 3 and 4, it

- was rdenkiar red tt Rk 20e@hditngd @aAis0bkopreablésent in the

Conductive Connector C to Anisotropically Conductive
Gammector bé4 sabpbxarpl anll thakXxampl echdug®@de particles are
conductivity 5 is achieved in the conductive parts for
conmeelyoprenetheineltast iasanasohgopheakl yncenductih¥eional
films even when the . pitch of the conductive parts for
pembection is small, a good electrically connected
state is stably retai ned even by environnental
changdessuch aaxl tTesthed vepst evaesisctind 10 tEerataum@nner
change, and good conductivity is retained over a |long
per +BdidrmPpl frel egsfAenfiehhatednieptacpiityl lndépnductive

i gh-tenperature environment. <Exanple 5> (1) Frane

- h
pParectas @Alfrupe pradelpabingeacli Anbsekremiealhthes

ﬁnd 225, - anjisotropi cally conductive filmarrangi ng
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20. for non-connection have been fornmed. In the9Rﬂ3P@y2007
base plate, are fornmed 11, 250 ferronmagneti c substance

| ayers for formng conductiiﬁ parts for connection

and 450 ferronagnetic subst e | ayers for form ng
conductive parts for non-connection. 25 Non-magnetic
substance | ayers are fornmed by. subjecting dry film
resists to a curing treatnent. The dinensions of each

of recrssgshpoets, fadm Wihe hrdhel O Fatywarin 2004 es131 and 4,
ferromagneti c substance |ayer for formng the

tondast cyefinasd flost coonecdinn ts Anicaitethpiaraa 150 m
(lateral direction) x 100 m(vertical direction) x 30

 pom@depi ¥ , Conrec th Medis i ‘onsAni s @actp ofa Irlac esseth qidntes,

at which the 5 ferromagnetic substance |ayer for,

fonnengot hed condircamwks bart Exxrmmon-Lomrect icomdustivity

| ocated, are 50 pm (lateral direction)-x 200 pm

iveachtavediircthonoxd 8ot hm (kepth)for amhnggdion in the

thi ckness of other portions than the recessed parts

¢ ka9BC PR ¥ der Ak @kes scotdudel e deldgisd gygm grhepodrhe

m. 10 (4) Elastic anisotropically conductive film _

ErheC b e tfe SOt BEEE FramA pratior Geadecsignd isorsgall, a
used to formelastic ‘nisotrqpicall{ conducti ve

T LA IR LY RS TR Sa | 37X o FolORLAg T SrRRASH. even
Paste (1- ' d | di terial f 15

Y sty e S coftua T A ERE S ARy
R B Qe R B0 S b RL e THE Told By LR Ben oo

aor]jJH%;{%ric}dqﬁ;fe b%mféo i : diél%e dgg:ef)%k%dh@y GhdekNa

accor 1ICE W patter of

@@ﬁ%@%@dﬁé ORAUGiped i | ms to 20 be formed, and

ate was superinposed in
<Example 5> .

{1} Frame plate:
A frame‘plate having a diameter of 6 inches and 225

énisotropiéally conductive film-arranging holes formed

:correspondingly to the respective regions of the electrodes

to be inspected in Wafer W2 for test described above was

- produced under the following conditions.

A material of this frame plate is covar (saturation

hagnetization: 1.4 Wb/m?; coefficient of linear thermal

' éxPansion: 5 X'104/K), and thelthickness thereof is 80 Mm.

The anisotropically_conductive film—arranginglholes
éach have dimensions of 2,740 Hm iﬂ a lateral direction and
600 Hm in a vertidal direction.

A ciréular air circulating holé is formed at a

céntral position béetween anisotropically conductive. £ilm-
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9F
alignment on the nol ding surface of the bottomforcebruary2007

t hrough the spacer on the side of the bottom force.
Further, the top force was superinposed in alignnent
on the frane pl ate t hrough tﬁg 9spacer on the side of
the top force. 25 The nolding material |ayers forned
between the top force and the bottom force were
subjected to a curing treatnent under conditions of

A006nE0hglnbolE &ﬁ%b@e@tFﬁQrHﬁéyvé%%&%aﬂjﬁafgﬁﬂﬁHdKJéﬁd the

magnetic field of T to portions |ocated between

898kEERLNEHBBb B £ 9TRINEE | gy SUDSt ance layers in  the

t hi ckness-w se direction by el ectromagnets, thereby:

{®y mawgaar el astic ani sotropically conductive filmin

each 5 of the anisotropically conductive

fil marvangagetol Bsr aioldiey fananmip all.sdtivpically

produci ng an ani sotropically conductive connector.

dimcduahisot f opreal wlyi clondksgid e vedannesteora Wilhdrality of

hereinafter be referred to as "Anisotropically

dorelugh 1 ivel Sonfrectet @2drespkhding il a3t ithe regions of the

ani sotropically conductive filnms thus obtained wll

Ve dexrte bl dpecitinaitad iFadlafelr e fogl dsbite were

ani sotropically .conductive filns has di nensi ons of

prashirad ivndate tha &icdll aiimec ooadi44@0E,-400 min the

vertical direction, In a functional part in each of

the 1% Srdanielafisdhess eRpEgreondustaieleppngtesh

conductlve arts for connection are .arranged at a
ﬁhQ1??lQKq%§§ F@ﬁéeﬁﬁnﬁér38fuﬁonductlve

onne cl earance between

t .
pgﬁdﬁgﬁﬁ 2, EhRRREE o = SafacepBRai B Agent-hethe Sfthe
in the |late

t “di t
e rEles 't%ﬁ ERETae B ciReB i phe eEndustfdin in

-k %rﬁ%ter%r %dn%e%Eb%na%%315QOH]Lm thethgtgég lcal

I'rection,
dlrectlon.

(d} Mold:

| A mold for moldlng elastic anisotropically donductlve .
films was produced under the follow1ng conditions.
A top-force and a bottom force in this mold-

reépectively have base plates madé of iron and each having

a thickness of 6 mm. On the base plate, ferromagnetic

substance layers for forming conductive parts for .

‘connection and ferromagnetic substance layers for forming

conductive parts for non-connection, which are made. of

nickel, are arranged in accordance with a pattern

. Corresponding to a pattern of the electrodes to be

inspected in Wafer W2 for test. More speCifically, the

dimensions of each of the férromagnetic substance lajers'
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in the vertical direction and 200 min thickness?Eﬁﬁgmy2007

t hi ckness of the insulating part in the functiona

part is 140 m Conductive parts for non-connection
are arranged 25 between the défductive parts for
connection |ocated nost outside in the latera
direction and the franme plate. The dinensions of each
of the conductive parts for non 9 February 2007 133

__gggn%s&hgﬁgfegnégc%hb@ gggtgggggako g&gg&hgnarggg%mmhn

e vertic I rection min ness.
qmaggegisd&&@bggeﬁ§sx0&o@nﬁmoﬁvggﬁiggﬁk89r§9££59ﬁ5§ Pho pm
the part to be supported in each of the elastic
athsekhepksal byd Soceaduehb¥Beti bMBubstdRc® 1dP€rs are
content of the conductive particles in the conductive
Parhisgkar a€0ANgeLERNCENL88CHNOint D1 ehast i fhe number of
ani sotropically conductive films of Anisotropically
TondosbguetCongebtban€2 11 dhassobhabnednwas2s; clearance
i nvestigated. 10 As a result, the content was about
BOtveant Eensowbgaevdt upebstaacei bayensabdijsident in the
conductive parts for connection. The parts to be -
seppbes bddandcthent n3hl ggmngipaths latetde dimettiional The
éé;ts of the elastic anisotropically conductive filns

rompgeeibd. sustanresulayers fes formbnd i ¢orethiatiate parts
t he conductive particles are present in the parts to

- SIRPOFRRRLEREPR HaEe tHer RFRilice t Vel frirthe | tarrgmagnetic
scarcely present in the insulating parts in_the
%éﬁﬁﬁ%

Rl LaYRr s storEe iRt OBt fih § ridig&dtiige that
0 | ass-rei nforced epox esin was used as a base
8 T MR G GO T o (15300 T i TSR 1 ofhel n
5@%%?3%%@%%§%'éﬁhﬁ”é%“{ﬁéggsEE%Lgﬁﬁghgégéﬁﬁﬁﬂélance layers

are 50 pm {(lateral direction) x 200 um.(veftical directién)

x 100 Mm (thickness).

Corresponding to the régions of the electrodes'to‘be

inspected in Wafer W2 for test, are formed 225 regions in -

~ total, in.each of which 50 ferromagnetic substance layers

for forming cdnductive'parts'for connection and 2

'ferrpmagnetic.substance layers for forming conductive parts

for non-connection have been formed. In the whole base
plate, are formed 11,250 ferromagnetic substance layers for.
forming conductive parts for connection and 450

ferrbmégnetic'substance layers for forming conductive parts

for non-connection.

'Non—magnetic,sﬁbSténce layers are formed by
subjecting dry film resists to a curing treatment. The

dimensiohs of each of recessed parts, at which the
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with a pattern corresponding to the pattern of the
el ectrodes to be inspected in Wafer W2 for test. This
25 circuit board for inspection is rectangular with
di mrensions of 16 cmx 16 cmlagd a whole. The
I nspection electrodes thereof each have di nensions of
50 pmin the lateral 9 February 2007 134 direction
and 100 min the vertical direction. This circuit

QA bl Qfn d 113D G ntid 1 ek Lirnal ref,gr -
as "l nsa(p?ijécti on%%br ?%in}@éBolaary%r r‘?’Zf% % Ef%)rrm%ﬁge{% B?I ﬁggd&&ve
! &&@Qk&fbd%n%dta%bnékel%%%%%Bé'aQEtQRUEﬁ Yatera

am nating a copper |ayer having a thickness of HS m

an rere i9)f ace pof pan (vieRsykati agr 0

polyinidenand haang(a t%ickness égﬁgégfn$ug§ ﬁm (depth) .,
hheviddeensdodslbf288chhbgughecbekes gaehs, ext engi @9 the
through in the thickness-w se direction of the 10
fesubabiongtikeatbandnbaviagea @oanebenindg 80e gMVRIE:ive
formed in the insulating sheet of the |am nate

pater falr non-acnnedaner Wst Dodapadl| efine CHO r@s pondidikl -
to the pattern of electrodes to be inspected in Wafer
Weregtivest xb00subj ¢eerhicshedi nsot vdn)nge sIteatm t@epth) ,
| aser machining. This 15 |lam nate material was then
30Bj EReelli6XphRSE 0P f t HBERAPRY: thews ptian nthe resatasmwd parts
with nickel, whereby short circuit parts integrally
tonhélt e (Bheneht s | af/ ekhqwerecdsgarbdarts :t HOO HUm) .
ggrou h-hol es i.n the insulating sheet, and at the

he a1 6 A eQ P Ay Grys FoPsRs tdvec £idBe parts 20

integrally connected Iqﬂ%hg respective short circuit
r q T

parts TIBT e O T Rlireac rseemie and mold
o lating, sheet. .The diamefer of each of the | :
oo FedPlF i e s oY ks tve £ilns

el From the surfAce 0T P wing manner.

Paste (1-a)} prepared as a-molding material for
elastic_anisotropically conductive films in the same mannér

as in Example 1 was applied to the surfaces of the top

"force and bottom force of the mold by screen printing,‘

thereby forming molding material layers in accordance with
a patter of‘the elastic anisotropically conductive films to

be formed, and the_frame plate was superimposed in

' alignment on the molding surface of'the bottdm force

- ‘through the spacer on the side of the bottom force.

Further, the top force was superimposed in alignment on the

. frame plate through the.spacer on the side of the top force.

- The molding material layers formed between the top

force and the bottom force were subjected to a curing

treatment under conditions of 100°C for 1 hour while




10

15

20

25

'insulating sheet was 20 m Thereafter, the coppé

IFebruary 2007

| ayer 25 of ‘the lamnate material was subjected to a
photo-etching treatnent to rggnve a part thereof,

t hereby form ng rectangular k-surface el ectrode

parts each having 9 February 2007 135 di mensions of

20 mx 60 m Further, the front-surface electrode

parts and back-surface el ect rode parts were subjected
bepayphat hngabheat et Wit Brgal d, tbhesebyoh o1 MhBgted

el ectrode structures, thus producing a sheet-Ilike
benneechotheScdhirasphrelini kereonagaéoicWelibstance layers in
hereinafter be referred to as "Sheet-Iike Connector

. MR, th¥kiless-BisWafieret®ibor by est emascmsdnasged oife eby

test table equipped with an electric heater, and

Porsongopncal aytio &nnauttnpecﬁbhnec@mdu&fﬂyaw&ulm in each

arranged on this Wafer W2 for test in alignnent in
efichha amhserrehacathe conductive fphantarfarging holes of

.connection thereof are | ocated on the respective
Erectrygeshiatoe thigpeereduoinywieranvipsdioroniestlly

Ins ection Circuit Board T2 was then arranged on this
E&ﬁ?cﬁﬁ%&ﬁ??otbnéﬁéﬁi@@léﬁﬁﬁ@@F§@1¢21CPﬁductlve
allgnnent in _such a manner. that_the |nspection-

AERT Rfe T Hherkereinatt ot P e Testecti ve
e B T RV Shacton Moot ton d 1 oui
50- kg ok Sasg%ﬁess””szoecdvoav%@ﬁgﬁun T gae igpe Fhus

T g%qsctadng‘reh kiielgedecson nge%V %‘%ﬁ)llyAconnect |t Ion)@he
é&@sﬁﬂté %l%%'lj.ﬁlo é}olé/o% % Qs l%lh y “nsions of

tenperature ( unt the nunber of con ive
3QQﬁﬁﬁjhn in thellateral direction and 1,400 fm in the

&ertical direction. In a functional part in each of the
elastic anisotropically conductive films, SO conducﬁive
parts for connecﬁion,are,arrauged at a pitch of 100 Um in 2
lines (the number of conductive parts fof connectign in a
line: 25; clearance between conductiﬁe @arts‘for conneétion
adjacent in the verticai direction: 350 Mm) in the lateral
direction. The diménsionélpf,éach of the,conductive‘parts
fqr connection are'SO Hm in the lateral direction, 100 Hm
in the vertical direction and 200'um-in thickness. The

thickness of the insulating part in the functional pért is

140 pPm. Conductive parts for non—Connéction are arranged

between the conductive parts_fdr connection located most
outside in the lateral direction and the frame plate. The

dimensions of each of the‘conductive parts for non-
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- 25 for connection that the conduction resistance was,

92 or higher. The above-described process is referred
to as "Process (1),. 9 February 2007 136 After the
test table was then heated t6385C and held for 1
mnute in a state that Inspection Grcuit Board T2

had been pressurized as it is, the conduction

resi stance of the conductive parts for connection in

A0hSOLEOBRCALLY 5B (RNEHCLAYC) SOONSEIRL L2 RS 200 pim in

measured to count e nun%% conductive parts for
€R8NeELL 9Bt hal rEBei 6ANSHSTHON ik e8h SLiNCE @S 1rhe or

hi gher. The pressure against the circuit board for
thspectson (vASckheds r ef easedor Thes epd tiekd pdweri®sd) of the
tabl e was cooled to roomtenperature. The above- 10
plescrtbede propessted iefeicledt oclos e RIOEAS arictroiecally
above-descri bed Processes (1) and (2) were regarded
asnduceyttve, fandst he gycle. was continuously repeated

50,000 tinmes in total. In the above-described test,
t hose Thwatcaeteent 5o ortkictdrahigteisies el dfest He the
conductive parts.for connection is | ,n or higher are

HRFFyeul ve tRAPes abenateyneqisia (i dawdt dicdihe elastic
inspection of integrated circuits formed on a wafer.
AHe Rt ke S EFe Hel s [cdwidag spdiapizalliyp
<Exanpl e 6> An ani sotropi cally conductive connector

Tod{f dPP 3 e Sale-Trtkn Yt 2ag ach “Branpvesgigated.

except -that Paste (1-d repared in_the same manner

A TR s 1 vt el s e 0° Bdsiarie B o volume

E@C fgﬂsotr ically ggpdqgtive 25 ¢ nector\MJJ '
SR 3 G [ ES R4S Lye parts tor Connection.

‘The parts to be supported'and the insulating parts in

‘the functional paits 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 sﬁpported and that the conductive particles are

séarcely present in the insulating parts in the functional'

paﬁts.

(5) Circuit board for inspection:

A glass-reinforced epoxy resin 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 COrre5ponding to the patterﬁ of thé

‘electrodes to be inspected in Wafer W2 for test. This

circuit board for inspection is rectangular with dimensions

of 16 cm x 16 cm as a whole. The inspection electrodes .

thereoi each have dimensions ¢f 50 Um in the lateral-:
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"Ani sotropically Conductive Connector C24". The
content of the conductive particles in the 9 February
2007 137 conductive parts for connection in each of
the elastic anisotropically ¥thductive films of
Ani sotropically Conductive Connector C24 thus
obt ai ned was investigated. As a result, the content
was about 30%in ternms of a volume 5 fraction in al
the-conductd ts, f:Qr n i.on., The rts tao,be
égg%ortggpéﬁl tagyﬁﬁgdﬁﬁggﬁbqﬁhrl%aﬁndlfﬁgg%BHCti%ﬁﬁﬁ
Rertsuied ddhe-elrast 16 spRickaloRi;aal 'hhéreﬁﬁﬁg%g' Kg i»bkg‘ired
were observed. As a result, it was -confirned that the
conduc v patiosl €S rang theseRt Tom the 10 parts to be
supported and that the conductive particles are
S@ar cehyepreskat comnédeortnsul ating parts in the
functional parts. Test 3 was conducted in the same
manner Aad amdnExanmpheerbhatxoBphihbat bAni &81K0Piedl 4 Yeopper
Conductive Connector C24 was 15 used in place of
Aniysot hepiicgl by tBandtetsverCosngat 6h §24. sudhe-& estl i s
are shown in the following Table 5. <Exanple 7> A
ébRudetive phsee formedi oFopohmsmpdepan@chdnindes Satekness
manner as i.n Exanple 4 except that Silicone Rubber (2)

- 206 dbsMusedsi provaded of a8l 1 toR80 RubbbergH-Holekhigach

conductive paste conposition will be referred to as
epLepdipg- Eﬁ‘—‘“?u% Hhi & r bl el eys cohpriclings tdomext orhe

was produced -in the sanme manner as in Exanple. 5
Je%‘ég%t%%t SRt 21P- kP Vin@sa udbane tepl et 8 lofiliPaste formed

£&-€ﬁ. dThis. anj sotropical [y 25 conductive connector
Wl T e

T Pt L9 B8 16T et et ? ol A DAt TG apilcdr y
ézgggﬁgﬁgg &?@wqgtégtéggh'corresponding to the pattern of

electrodes to be inSpected in Wafer W2 for test by

"subjecting the insulating sheet to laser machining. This

laminate material was then subjected to photolithography
and plating treatment with nickel, whereby short circuit

parts integrally connected to the copper layer were fbrmed

“in the through-holes in the inéulating sheet, and at the

same time, projected front—surface electrode parts

integrally_connected to the respective short circuit parts

- were formed on the front surface of the insulating sheet.
. The diameter of each of the front-surface electrode parts

‘was 40 Mm, andlthe height from the surface of the

insulating sheet was 20 Mm. Thereafter, the copper layef

. of the laminate material was subjected to a photo~etchin§'

treatment to remove a part thereof; thereby forming

rectangular back-surface electrode parts each having
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The content of the conductive particles in the 9 ruary 2007 .

February 2007 138 conductive parts for connection in
each. of the elastic anisotropically conductive filns
of Anisotropically ConductiveXonnector C25 thus
obt ai ned was investigated. As a result, the content
was, about 30%in ternms of a volune 5 fraction in al
the conductive parts for connection. The parts to be

IS ulat i p unctlon
3%@?%1o$g$ﬁggglas#hp§%ﬁﬁg E}op?%%f?e conduc e ??? ace

\Rle tebser Yadt AS A Hasul! tsuﬁftac\@agleee%a@rfggrttga&ekg

conductive particles are present in the 10 parts to
suppected &Bdatﬁahthﬂ% %Q%@%&bh%ewﬁﬁﬁt?ghas %B@reby forming
scarcely present in the insulating parfs in the

blpctirodal stpactarebesthud pasdaendychednkBrt-N€x8afBnnector.
manner as in Exanple 5 except that Anisotropically
Condusheee-CokrecbaneC2brwasillhedsedarBepl Be€roferred to
Ani sotropi cal ly Conductive Connector C21. The results
are"§howh-lakeheohokktwicng2Tabl e 5. <Exanple 8> A

- conductive paste conposition was prepared in the same

fdhnefesds 3n Exanpl e 4. except that Silicone Rubber (3)
20 was used in géace of Silicone Rubber (1). This
conductfaier pidt E0Eohpdsi ¥aorewrdtadd grefertest tialdse

" Past e 3-§%é An_ani sotropi-cal ly conductive ‘
Pr otbeelr 1§ nhedee s amndraiesoascically

%? ggle 5 exce t that Paste (3-a) was used in place
St} 10%1} TRFRT drf S otd DA BEANgE D P gt tadker W2 for

connector. will hereinafter be referred to as

VAT SOt ropt CANTY" Cohdith Ve TRt todere crgluctive

f th n IV rticl in th
19 Pé&n%m_o cénr?egtolgrlilc’éhm?egg atré: leoscated oen the respective

:electrodes to be inspectedxof Wafer W2 for test.

Inspection Circuit Board T2 was then arranged on this

Anisotropically Conductive Connector.C21 in*alighment in

such a manner that the inspection electrodes thereof are

located on the respective conductive parts for connection

ﬂ‘of,Anisotropically Conductive Connector C21. Further,

‘Inspection Circuit Board T2 was pressurized downward under

a load of 90 kg (load applied to every conductive part fbr-

- coﬂnection; about 8 g on the average). A conduction

25

resistance of the conductive parts for connection in
Anisotropically Conductive Connector C21 at room
temperature (25°C) to ‘count the number of conductive parts

for connectlon that the conductlon resistance was:1 @ or

- higher. TheAabovemdeSerbed process is referred to as

“Process'(l)”.
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9 February 2007 139 conductive parts for connecti

in each of the elastic anisotropically conductlve-

films of "Anisotropically Conductive Connector C26

thus obtained was i nvestigatéd® As a result, the

content. was. about 30%in terns of a volume 5 fraction

in all the conductive parts for connection. The parts

to be supported and the insulating parts in the

functi olrdlexPaiiss talst! RATLARKLC LABLSALEPBLCAL! ¥5°C ana held
conductive filnms were observed. As a result,

conf iir mEduiteatint ke seanduchizve Iﬁabtelc%h@ﬁ af ecei @S}%\érd nr2
the 10 parts to be supported and that the conductive :
padt bekes pare susdakrdeby present the tbedussubAtid@istance of
parts in the functional parts. Test 3 was conducted

thet bendaeet: imenpertas fom Exanpbeiob exceEpisétedpically

Ani sotropi cal |l y Conductive Connector C26 was 15 used
Fanglatavef Canngctropledl vys Condsuted etCommect orhddiumber
The results are shown in the follow ng Table 5.

. *EofipafacitiEeERanpref o> Aannarsbonophatl tye comdlintiicen
-~ connector was produced in the sane manner as in '

EﬁﬁhﬁténseeWéépﬂ Ehar Pasher(1-Bh¢ PR prepaednst tihe
ame panper as _in Conparative Exangle 1 was used in
‘b’r’aﬁ‘éleb@%?efP{ APSPYRFLCANI3S! FopR cBRl azemdudiiarsalter,
onnect herei n referred to as
EQ% E%??oﬁ%%gFlVaﬁbﬂﬂgi?$v%pC%ﬂﬂ%c?%WPQEﬁﬁureTheThe above-
f_the conducti articles jn the
con %?cgepﬁ%{rz?gsf%? ‘E%%%%% o i3F eddP S h‘@ el-asti c
ani sot [ a fllns of isotro |caI
{ﬁge H%é%? th CSHE ndd #Re ) “Wert
repeated 530,000 times in total
" In the above- descrlbed test, those that the

conductlon re31stance of the conductive parts for

connection is 1.0 or hlgher are difficult to be actually

- used in electrlcal 1nspect10n of 1ntegrated clrcuits formed

onpa wafer.

The results are shown in the following Teble 5.
<E#ample-6>

An anlsotroplcally cenductive connector was produced

in the same manner as 1n Example 5 except that Paste (1-d)

prepared in the same manner as in Example 4 was ‘used in

place of Paste (1-a). This anlsotroplcally conductive

connector will hereinafter be referred to as .

“Anisotropically'Conductive Connector C24”.

The content of the conductive particles in the
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140 As a result, the content was about 30%in terns IPmy 007

a volume fraction in all the conductive parts for
connection. The parts to be sgfported and the
insulating parts in the functional parts of the
el astic anisotropically 5 conductive filnms were
observed. As a result, it was confirnmed that the
conductive particles are present in the parts to be
%@ﬂﬁ@b&&@ea@@rﬁﬁakokh%d@%@@%ﬂdny%np%%khcB?Stﬁéeelastlc
scarcely present in the insulating parts in th
huaebiteBpli capakt sonddctest Fiwas %Qnﬂﬂ%sérbﬁlwfﬁaﬂe
manner as in Exanple 5 except that Anisotropically
Conductiive Connector €31 wass bbedihBdphaseiffestigated.
Ani sotropi cal ly Conductive Connector C21. The results
aAseashewnlitn the tohkewktngafabbeub. 3g€oipatr&tm¥yenft a volume
Exanpl e 10> 15 An ani sotropically conductive connector
fmscpiodutedalinthhecsadecrannepaassi foExasphecbion.
except that Paste (1l-cl) prepared in the sanme manner
as i n Toapasatsveo Bxanpheprfrinad avndethé niphaletiofg parts in
‘Paste (1-a) This anisotropically conductive. connector
Whe | Tweebi il epabbsref ethedeieshsc @oisotropically
"Ani sotropically Conductive Connector C32". The
crtentive fh%m%oﬁﬂﬁ%t@beebﬁ?@rcﬂesEiﬁ96Wét:c@ﬁdU@ﬁ|ve
ééﬁ#s for connection in each of the elastic
%H??%pﬂaaat | YR oFRRAARG VRV ¢ | PRELHF Lo R oty yin the
ductive Connector C32 thus obtai ned was,

tF%alﬁ%osu%OWseda %%uﬂ%a t e ot %%ﬁdes are

qtterns a. vol.une, fctjon in al
con due

§ B arts it it P AR el g fepdunctional
ﬁ%#ggyted and the |nsulat|ng parts in 9 February 2007

Test 3 was conducted inﬂthe same manner as in Example
5 except that Anisotropically Conductive Connector C24 was
used in place of Anisotropically Conductive Connector C21.

The results are shown in the following Table 5.

- <Example 7>

A conductive paste compositieh.was prepared in the

.. Same manner as in Example 4 except that Silicone Rubber (2}

was used in place of Silicone Rubber (1) ThlS conductive
paste comp051tlon w1ll be referred to as “Paste (2-d) ™.
An anisotropically eonductlve connector was produced

in'the;same manner as in'Exemple 5 except'that Paste (2~d)

was used in place of Paste (1-a). This anisotropically

conductive connector will hereinafter be referred to as

“Anisotropically Conductive Connector.C257.

‘The content of the conduetivelparticles in the
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the functional parts of the elastic anisotropically bruary 2007
conductive filns were observed. As a result, it was
confirmed that the conductlve:farticles are present in

the parts to be supported andthat the conductive

particles are 5 scarcely present in the insulating

parts in the functional parts. Test 3 was conducted

in the same nmanner as in Exanple 5 except that

AiRinSU A RieC 3al it Lo (dntR LR 10 1632 MAS 1 U é?gs LA
pl ace of Ani-sotropically Conductive Connector C21 8

Eh&sb&&@b&&a&ﬂ@r$ﬁmM&mdﬂ1v%hQ1ﬁ&%|@W|ﬁﬁlE@QE%p§call

<Conparative Exanple 11> An ani sotropically conductive

condect-avewasnprediveed 25 RhRe 0HREE nBERNKRE @ﬁveﬁtlgated

Exanpl e 5 except that Paste (1-dl) prepared in the

Bane megnér,ashien cCanrparaveyeabyanpbes3inaserdbd vsed volume

in place of Paste (1-a) This anisotropically

éopdtiphvéncennecther canbhchévei patter £be cehsecedon o

as "Anisotropically Conductive Connector C33". The -

cont enthef pehescbadbet Fupppated ches theth@surammh@tparts in

gﬁrts for connection in each of the elastic 20
?s%??%ﬁ%@ﬁﬁlypééﬁau@fltbefelﬁ%to¢ dnisotrapically

uctjve Connector C33 thus obtained was
‘é‘??b‘é’%eﬁll%% HeFestPserye@d. cdt entragasl tabddt was%
ume fraction in all the conductive

Cp%?‘%%“?%‘? E%%el‘:lf*? ORONREL HER 1RO bl ke PR RERFeRd in the
25 the functional parts of

th |.at ‘
r:tsler*gééta ' ‘[F%?n%%ﬁwha%o%mwm% Ewefewles are

. It 1 fi d that th
S paeaﬁﬁsu b 'elrb%ﬁaewfn"e?ré%—%% i Bopetions:

75 142 parts to be supported and that the
conductive particles are

Test 3 was conducted in the same manner as in Example

5 except that Anisotropically Conductive Connector C25 was

used in place of Anisotropically Conductive Connector C21.

_The_results are shown in the following Table 5.

<Example 8>

A conductive paste composition was prepered in the
same manner as in Example 4 except that Silicone Rubber (3)
was ueed in place of Silicone Rubber (1) This conductive
paste comp031tlon will be referred to as “Paste (3-a)”.

An anlsotroplcally conductlve connector was produced

linlthe same manner as in Example 5 except that Paste (3~a)
. was used in place of Paste (l1-a). This anisotropically
conductive connector will hereinafter be referred to as

“Anisotropically Conductive Connector C26”.

.The eontent of the conductiveiparticles in the
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scarcely present in the insulating parts in the
functional parts. Test 3 was conducted in the sane
manner as in Exanple 5 5 except t hat Ani sotropically
Conduct i ve Connector C33 was!38sed in place of
Ani sotropi cal ly Conductive Connector C21. The results
are shown in the follow ng Table 5. <Conparative
Exanpl e 12> An ani sotropically conductive connector

wasdpkedyeeds r1Q EBrtBSnﬁégglgﬁnf regéh'@fE§ﬁ§péfé§E1c

except that Paste (1-el) prepared in the sane manner

asikBtEopRanatl iVeoRiarpl fc4r¥hss &8t i foPLASE L1y
Paste (1-a) This anisotropically conductive connector

vbhlubetieenabhfbcherr €261 tREs t b BSinedASPLI0RL LAl dVred.
‘Conductive Connector C34". 15 The content. of the
penductsMBtpathectestentties genetcioyeiPardsnd Uf a volume
connection in each of the elastic anisotropically -
toadtutonvenf al isthé AoneodttDpd oedtys Londintriaecion.
Connector C34 thus obtained was investigated. As a
resultTheh@anbmtEthQWﬁmpﬁnnﬂedmﬁhdrtﬁauynsuﬁaﬁingﬂpﬂﬁts in
20 fraction in all the conductive parts for .
tonanter¢ohonTheppats sof otlve slyppoird eschleem:l:rtdpe.cally
insulating parts in the functional parts of the

prdicielemi Eblmypiers |gbseomiuct Ageaf ckaplier &t was

observed. As a result; it was confirmed that the

SR ETF et hn t Fod e2onghuc trves @ tie e 225 paesentto e the
supported and that the conductive particles are
RESIe g Bt cUEROTHq R rditattitey GPRCIEHITe Rerticles are
functlonaleﬁgarts 9 February 2007 143 Test 3 was

%%%%F’c%ﬁ He and Srediveriadd vion PREdSpre theetapitional

q} Amlsotroplcally Conducti ve Connector C34 was
ar S. ' : .

Test 3 was conducted in the same manner as in Example

5 except that Anisotropically Conductlve Connector C26 was

-used in place-of Anisotropically Conductive‘Connector c21.

" The results are shown in the following Table 5.

<Comparat1ve Example 9>

An anlsotyoplcally conductive connector was prodﬁced
in the same manner as in Example 5 except that Paste (l-al)
prepared in the same mannérras in Comparatiﬁe Exémple 1 was
used in place of Paste (l-a). This anisoﬁropidally
conductive comnector will hereinafter be. referred to as
“AnisotrépiCally.CohductiVe Cénﬁector CBl”. |

The content of the conductive particles in the’

conductive parts for connection in each of thé elastic

~anisotropically conductive films of Anisotropically

Conductive Coﬁnector-CBl thus obtained was inﬁestigated.-‘
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used in place of Anisotropically Conductive C‘onnectoraly

C21. The results are shown in the follow ng Table 5.
5 <Conparative Exanple 13> An ani sotropically

conductive connector was prodiifded in the sane manner
as in Exanple 5 except that Paste (1-fl) prepared in

- the sanme manner as in Conparative Exanple 5 was used

in place of Paste (1-a) This anisotropically 10

@QNQdUGtIVA conhect | reingfit en.be referred. to

as "Amf%otﬁopicafﬁ%n%%ﬁgﬁggi%égﬁgh%ectgp %g%m; $ﬁeé volume
¢eakeNbrofi ot RA 1caRAUCIHNGG RAR ¢les o BoLhe nEaRdYSHI ve
parts for connection in each of the el 'asti ¢ —
ani sot rapi pakhy ¢ANAUCLLKBOLIbAB 10h ARESOLEQPLERLLYpdDes |
ConductiveQCDnnector C35¥?ﬁus ob?ain?ﬁ was - y p_ wsAn
theefungatedalApad tse sl thet BE2GRRECAL 1 WBSE 8PPHE1 BPY
interms of a volune fraction in all the conductiVve
pantisckarec@ianest were thecpaths tRsbe sapport ed and

the insulating parts in the functional parts of the

 ebasirmednithatr ahiecabhyu2@icenguetivecki LPs MEE€ont in the

observed. As a result, it was confirmed that the
rantactpveepanppokrésdaardptesenthencbhducpivd pdrbeles are
supported and that the conductive particles are :
seareely present in the insulating parts im the functional
functional parts. 25 Test 3 was conducted in the sane
Pafker as in Exanple 5 except that Anisotropically
Conduct i ve Connector C35 was used in place of
Ani sof' i caMaf coRdlicttiede LoohecsgmeCcpanngt 9s in Example
{ebruar%' 007 144 The results are shown in the

ot f oW hgt AR 2rbs ot et b | G duginbie Ceprector C31 was

used in place of Anisotropically Conductive Connector C21.

The results are shown in the following Table 5.
<Comparative Example 10>

Aﬁ anisotropically copductivé.connector was produced
in the Same manner as in Example 5 except that.Paste (1-cl)
‘prepared in the same manner as in Comparatiﬁe Example 2 was
used in place of Paste (1—a)g Tﬁis anisotropically
éonductive;connedtor will hereinafter be'referred to as
“Aniéotropically Conduetive Connector 032”..

The content of the conductivé particles in the

- conductive parts for connection in each of the elastic '

‘,anisotropically conductive films of Anisotropically

Conductive Connector C32 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.

7 The parts to be supported and the-insulating parts in
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An ani sotropically conductive connector was produced w

in the same nmanner as in Exanple 5 except that Paste
(1-gl) 5 prepared in the same nanner as in

Conpar ative Exanple 6 was uséd in place of Paste

(1-a). This anisotropically conductive connector wl |l
hereinafter be referred to as "Anisotropically

Conductive Connector C36". The content of the
canduaid e Lt igdeS IdF the 4 s4qnrd %&H's\é%reg%%ﬁg}f
connection in each of the elastic anisotropically
et e il efe ANIcERIQRICAl Ay acpgg§fﬁlvft was
Connector C36 thus obtained was investigated. As a
resiflitrmddheheanttert cosivrlavt 3Q%ciB1bar BB eObras¥fkUNB the
fraction in all the conductive parts for connection.
Harihe tpaklss si@pbe tadppodt edagndhthechnAsdkatbngapditSes are
in the functional parts of the elastic

aviasutelgpipcalslenpt dondhet ivieul btiBgwpaetsbsar ved. fAGc8ional
result, it was confirmed that the conductive

panrttiscl es are present in the parts to be supported and

~that the conductive. particles are 20 scarcely

presertest I Heasd mandudtrey gar tthe rsaniee rfammeti asalin Example
parts. Test 3 was conducted in the sane nanner as in

- Ex&ipret ShakcBpispharpAarbby ropidartjveoheutttver C32 was

Connec¢tor C36. was_ used in.place of Anisptropically
esRtuchi Péaesnféchbisepioriosl neCordut tivereomwhrukos rC2l .
wi ng TabJ e 5. <Conparatjve Exanple 15> An

foll
,iﬂgsﬁgﬁﬁ FEaff§ ebRblctPvERR obPet?wingas o duced 9

Eebruary, 2007_.145-in_the sane manner as in Exanple 5
égggB?r¥ﬁéYeF5§?%p%ﬁ-hii prepared in the same nanner

as i.n arative Ex le 7 was, ., used i'n pl ace of .
Pasté %ﬁ?%?l #go%h?gg?¥o%ﬁQ%§%§}ve connector was produced

.in;the'samé manner as in Example 5 except that Paste (1-dl)

‘prepared in the same manner as in Comparative Example 3 was

used in place of Paste (1l-a). This anisotropically

conductive connector will hereinafter be referred to as

‘fAnisotropically‘Conductive Connector €337,

The content of the conductive particles in the

conductive parts for connection in each of the elastic

énisotropically conductive films of Anisotropically

Conductive Connector C33 thus obtained was inﬁestigated.-

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

COnfi:med that the conductive particles are present in the _
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conductive connector will hereinafter be referred to
as 5 "Anisotropically Conductive Connector C37". The
content of the conductive particles in the conductive
parts for connection in each If2the elastic
ani sotropically conductive filnms of Anisotropically
Conducti ve Connector C37 thus obtained was
investigated. 10 As. a result, the content was about

3% N LB Qf pﬁ)f@d"%d ftrh%ctt : %;Ir;'shlc%n%fuctg_v% particles are

conduct i ve parts or connect1on. ts'to
f 5 ts I he f t

ot he et e o Sorran et T Sondtctr ce L gonal
weresobserved. As a result; it was 15 confirned t hat
the conductive particles are present in the parts to.
be suppsst el widl EbRdudhed CONOUEL | Y PHIALS LG Example
scarcely present in the insulating parts in the
bueatepnalthatpantisotTepl c31Wgs ceandueti 0d chAnhbBEtSANB3I3 was
manner as in Exanple 20 5 except that Anisotropically
Gorduéhi peaCenndchat s637opasal UgedohBupt 866 Obnnector C21.
Ani sotropically Conductive Connector C21. The results.
dhe shewhténarhesholvhownnghFabbelbwingonparatsyve
Exanple 16> An ani sotropically conductive connector

wasnpebatuted E28mphet hd>same manner as in Exanple 5
except that Paste (1-il) prepared in the sanme nanner

" as i n PxarpleeBropscatby ¢endpthiee ofommeteoy e phiduced
anlsotroplcally conductive .9 February 2007 146 -

FRrhae t MG MERRSF cpRalh cFXED} of B ¢CERD At Paste (L-el)

AMlSOtéoﬁﬁqﬁgly Conductive Connector C38 The

RGTRET © cOMBBCTRVRSHatT i £R &Omﬁﬁﬁ%@v%mlw& was

rés for connegt on in fach of the elastic
place o aste ( This anisotropically

-c.onductive connector will hereina‘fter be referred_to as
“Anisotropically Conductive Connector €347,

_ The content of the conductivé 'pari;icles in the
conductive parts for connection in each of the elastJ_c'

anlsotroplcally conductlve films of Anlsotroplcally

_,Con"ductlve Connector C34 thus obtained was 1nvest1gated.
. As a result, the content was about 30% in terms of a volume

fractioen in all the conductive parts for connection.

The parts to be supported and the insulating parts in

' _the functional.pérts of the-‘ elastic anisotropically
“co'ndpctive'films were obseJ.:ved‘. As a resu‘lt, it was
"confi_rmed t.hat Athei conductive p’artricles are presént in the
parts to be supported aﬁd that the conductiﬁe particles are
B sdarcely préseﬁt in the insulating parts in the. functional

' parts.
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5 ani sotropically conductive filns of AM|sotrop|ca

Conductive Connector  C38 thus obtained was
investigated. As a result, the content was about 30%
interms of a volume fractiad®3in all the conductive
parts for connection. The parts to be supported and
the insulating parts in 10 the functional parts of
the elastic anisotropically conductive films were

observggds+ A$ o d ducida & t eﬂ‘?rga Q‘ts toﬁgeExample

conductive particles are prese

§UBQ@EF%dtﬁBg RHQEOEPSPQQQ§Y$tt¥ﬁd9@£ibgl€§nﬁ%§%or C34 was

scarce present In he 1 nsu ating parts I

'ﬁgéﬁthﬁnﬁhacé5oEaAh§so{§§ﬁ1§aT@ BORAHEL £ | €ﬁ¥“t2l

manner as in Exanple 5 except 1hat AM|sotrop|c

fosduetives Conaeshonwn C38 vas fé@fgwiﬁ%gf%
Ani sot ropi cal | y Conducti ve Connect or The results

arenshoanive ERempokl o9$-ng Table 5. 20 9 February 2007

147 [Table 5] p OCp OV QI ON4 ONOOOOPO p

Lfl | Sinlddisdirdpilcd Wy LabMNiid€d €2 tconmmedddY Gal poduced

NNNNOOOOOOOO-NNNC NOWCOC ~1!J 'd

ial Jthe sam€ hapned €& Nin 7Etdmf e -5 -except -that Padld“(l £1)

O NCO" COd OONNRMOOC] CnIn CO

prepared in the same manner as in Comparative Example 5 was

used in place of Paste {1-a}). This anisotropically

_conductive-connectoi will hereinafter be referred to as

“Anisotropically Conductive Connector C35”.
The.content'of_the conductive particles in the

conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropilcally

Conductive Connector €35 thus obtained was investigated,

As a result' the content was about 30% in terms of a volume

fractlon in all the conductlve parts for connectlon

The parts to be supported and the 1nsulat1ng parts in

the_functional parts of the elastic anisot:opically

conductive films were observed. As a result, it was

confi;med that the conductive particles~are present in the

. parts to be supported and that the conductive particles are

scarcely present in the insulating parts in the functional

parts..

Test 3 was conducted in the same manner as in Example

5 except that Anisotropically_Conductive Connector (€35 was

used in place of Anisotropically Condudtive Connector C21.
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a O gh thsgtghpg%ghly conductive connector was produced

in the same manner as in Example 5 except that Paste {i-gl)
prepared in the saﬁe manner as in Comparative Example 6 was
used in place ofﬂPaste (l“a)._ This aniSotropically
eenductive connector will hereinafter be referred-to‘as
“Anisotropically Conductive Connector'CSG”.- |

'The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropieally conductive films of Aﬁisotropically
Conductive-COnnector C36 thus obtained was investigated.

As a result,.the'content was about 30% in terms of a volume

fraction in all the conductive parts for connection.

The parts to be supported_and the insulating parts in
the functional parts of the elastlc anlsotroplcally
conductlve fllms were observed. As a result, it was
confirmed that the conductive particles arelpresent in the

parts to be supported and that the conductivetparticles are

- scarcely present in the insulating parts in the functional'

parts.

-Test 3 was conducted in the same manner as in Example

5 except that Anlsotroplcally Conductlve Connector C36 was

used in place of Anlsotroplcally Conductive Connector C21.
The results are shown in the following Table 5.
<Comparative Example 15>

- An anisotropicaily_conductive connector was produeed
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according to Anisotropically Conductive ecto

aBdafbics ok eBhaaklky rCRRduchi-ve: Fappest gL E%éerkgd to as
“Ani sotropi cally Conductive Connector C26 of Exanple 5

tandsbxaspheadiyoeedacendvet t¥hh¥cisragbyeved in the

conducti ve
The content of the conductive particles in the

-conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropicéliy
Conductive Connector C37 thus_obtainéd was investigated.
As. a result, fhe content was about 30% in.terms-qf a volume
.fraction in ail the conductive parts for‘conneétion.

The parts to be supported and the insulating parts‘in
the functional parts of the eiastic‘anisotrbpically 
conductive.fiims were observed. As a‘rééult, it_wés-
confirmed that the conductive pafticles_are préseﬁt in the
parts to be supported and tﬁat the conductive‘particléé'are
SCarceiy present in the insulating pérts'in the functional |
.parts.

Test 3 was conducted in the same manner as in Example
5 except that'Anisotropicallf Conductive Connector_c37 was

used in place of Anisotropically Conductive Connector C€21.

'The results are shown in the following Table 5.

<Comparative Example 16>

- An anisotropically conductive connector "was produced

'_in the same manner as in Example 5 except that Paste (1-il)

prepared in the same manner as in Example B8 was used in

 place of Paste (l-a). This anisotropically Conduétive
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conductive filns even when the pitch of the conductive
parts for connection is small, and good conductivity
is retained even when used ﬁéﬁeatedly over nany
times. 10 EFFECTS OF THE I NVENTION According to the
ani sotropically conductive connectors of the present
invention, in each of the elastic anisotropically

cenduetbye &nhnﬁerghﬁaﬁeék Lgu95f3998§f£8d |'s formed

at a peripheral,edge of the nct1ona par?sls havi ng
oAREUELEUBiPANE S &Qﬁdﬁeﬂﬂ€étt@ﬂne@ﬁgrt@3§”part to be
supported is fiked to the peri phery about the

ani sot tRPi 68ht¥n€OBHUEhE VEohdh M BF& w@gcmi, & tHde
frame plate, so that such an anisotropically
conductive pORRECEOF chbBnbet ok 05 pec4leh of fregh and Lasy-
to handl e, and the 20 positioning and the hol ding and
shksogrdpiaaay econabit thvé SFibils Obf e6d i fdtidisentiyon,
can be easily conducted in an electrically connecting

. Opedattbnet Cothecwaf eC38 Siinee diiea Pia@Pardd omwfstik@ted.

hi gh-conductive netal to the.core particles in the
Eoymduce $vEeL parihé ctestenhtvenexbau: 3B tihe wwonduetfi we volume
garts for connection in the elastic anisotropically
it vien fal hethe candwesivel Dasty fras ssonnamt ibhe
thickness t of the coating |ayer forned of the 9

. Febr udiiF Z007Es 14D et ghinpeidiest iapel rhdtealinsslatingaperts in

éh%;wn the core particles in the conductive particles

PR BT D hdheddesdd a gnife tyvriged Laven
when the an sotrQFlcally conductive connector i's used
%ﬁiﬁﬁ #ﬁ%ﬂﬁ obgeryesl.r e85 8, TeRBLRecEE S ‘
uct i sure retaln d Even when t he
éﬁ@ﬁ&qﬁﬁémgﬁﬁb qﬂéﬁﬁﬁgy e s are present in the
parts to be supported and that the conductive particles'afe.
scarcely present in the insulating parts in the functional
parts.

Test 3 .was conducted in the same manner as in Example

5 except that Anisotropically Conductive Connector C38 was -
"used in place of Anisotropically Conductive Connector C21.

'The results are shown in the following Table 5.
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in the conductive particles migrates into the hi
conductive netal when the anisotropically conductive

~connector is used repeatedly under a high tenperature

10 environnent, it is prevent&d to markedly

~deteriorate the conductivity of the conductive

particles because the high- conductive netal exists in
a high proportion on the surfaces of the conductive
particL ., Jhe cured product of addition type |iquid
silicoigﬁi%%nﬁubber, whose conpression set is at nost
10% at 150C and whose duroneter A hardness is 10 to
60, - is used as the elastic polyneric substance
formng the elastic anisotropically conductive fil s,
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necessary conductivity can be surely retained over ehpuary 2007

| ong period of tinme. 10 Since the anisotropically

conductive filmarranging holes in the frane plate

are fornmed correspondingly td48el ectrode regions, in

whi ch el ectrodes to be inspected are arranged, of
integrated circuits formed on a wafer, which 1is an

obj ect of inspection, and the elastic anisotropically

15 congyc f|In1 rra d in ch of the
anlsotgop%gégf cg% uc?ggerF?F 2r PHG nf note® i 1t was
bpaciraun phateany hen IR gnago%@i@ff%'@gﬁafucdc%ve

astic anlsotroplca con Ive eas

| égnBQEHEQ_CbP QHQ'hg?got§bﬂ¥8?ligecfﬁﬁﬁgﬁf%e Copiector €24

ani sotropi cally conductive In area

kbtﬁh§sbﬁrbﬁﬁcéb§9lé5§d959ﬂ§ét¥?ﬁﬁe${6¥r656QfPQﬂéh&Pe 5 to

in a plane. ‘direction of the elastic anisotropica
ERAMYTEI e gbbhM-ENEAcYLeNLt 1L SadiRed edy tighd f&rrfmicuve
hystere3|s the thermal expansion of the elastic

PaE 5Ot FOPI 68hh¥cEOBHULH T ¥Re &1lddMid ISR cally
direction is surely restrained by the 25 frame plate
byndis¢ @ ARLES | avehavhag ehd o gefdi aentcdfductive
linear thermal expansion.as that for formng the frane
i at 2. foc cosmhiiagt on al gomch Bl ecind calddy ceonheatiedty is
state - - --- ---------- 9 February 2007 151 can be
Eﬁtﬂﬂqedeﬂv&nuaﬂmavenﬂmmerep¢&ié&ﬂﬁ avest masyparifresned
on a |large-area wafer. According to the conductive
paste conpositi onEFEECTRe OFpFEECANVERVED i on, the

el astic anisotropically conductive 5 filns in the
above feserdiget tahitdwt raspiscditgpicgddiuc cordussanect or s
can be advant ageously fornmed. According to the probe

=qﬁgﬂﬁﬁgpqﬁ qﬁ“;. éﬁﬁﬁent lnventlon in each of the elastic

. anisotropically conductlve films, the part to be supported

is formed at a peripheral,edge of the functional part

having conductive parts for connection, and this part to be

supported is fixed to the periphery about the

'anisotropically‘conductive filmmafranging hole in the frame

plate, so that such an anisotropically conductive coﬁnector
is hard to be -deformed and easy to handle, and the

positioning and the holding and fixing to a wafer, which is.

~an object of inspection, can be ‘easily conducted in an

electrically connecting operation to the wafer.
Since the proportion of the high-conductive metal to
the core particles in the conductive particles contained in:

the conductive parts for connection in the elastic

2]

~anisotropically conductive films is at least 15 % by mass,-

~and the thickness t of the coating layer formed of the
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i nvention, positioning, and holding and fixing toF%;nrualry2007

wafer, which is an object of inspection, can be
conducted with 10 ease in an electrically connecting
operation to the wafer, andiibe necessary
conductivity can be retai ned even when used
repeatedly over many tinmes. .Specific silicone rubber
is used as the elastic polyneric substance form ng
astic anlsotroglcall 15 cogguctive films in

el
bﬁghaﬁpggPFgﬁygaPF§a oﬁauﬁ vEa&bn cPEr,tQﬁe?%B? Paeticles

'necg sar UCtIVIt%é%?n be retalne

PR b paRae o b Be bl af PR cfr eatev e had: B being
d hi A
Lesbander, gnf gh:te "Befaw@e“%}gonggg%pgggéﬂ g

Fnspectton”appar at

wﬁaﬁem@ H‘a}lng §£ iQeu S]_@g%&ea Y “ R yeél%gtsf ' C%s a

connection to rodes nspec

#oLehe | nannobLect ol ga@p@mt{% één%&énagyﬁé[ Aol

t he probe nbe posi nlng,

and fipddg §Ret Nehe RI &L L8N DO téﬁ%‘%%ﬁé‘ﬁ%ﬁ%lcles

even when the pitch of the 25 electrodes to

1nspest e6nasc iR | pak i GOl th Qfra tdie 1 HESESRAM gh—
electrical inspection can be stably perforned over ‘a

tonguPervotuotal i wieereviere Wiehsd e PRRAra} Uorddndised 9
February 2007 152 repeatedly over nmany tinmes or used
cepeat et yi $ nuged eSépedtndtiy addgh-4 enpgi-atdifpRrature

envi ronnent. Since inspection can be conducted with
dnglronetniapi 11 tis gooorditg] tte tre-keailer datspeeidadie the
net hod of the 5 present invention, integrated
b ttisv hew i oy e entrsiwort dlvaet emtrtdefm $ermmsige the high-
sorted at high probability fron1annng a great nunber

- esindunitdgraitesital retiats fior redvigh @nsafcartionnver e

serm conductor integrated circuit devices having

-surfaces of the conductive particles.

The cured product of addition type liguid silicone

rubber, whose compfession set is at most 10% at 150°C and

whose durometer A hardness is 10 to 60, is used as the
elastic polymeric substance forming the elastic

anisotropically‘conductive films, whereby it is inhibited

to cause permanent set on the conductive parts for

connectlon even when the anlsotroplcally conductive
connector is used repeatedly over many tlmes thereby
1nhlblt1ng the chains of the conductlve partlcles in the
conductive part for connéction from being dlsordered. As a
result, the necessarj conductivity can be'more surely
retained.

That.heving a durometer A hardness.of‘ZS to 40 is

used as the elastic polymeric substance forming the elastic
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defects or latent defects can be removed in a . eoruary 2007

production 10 process of sem conductor integrated
circuit devices to surely provide non-defective
products al one. The wafer ingpgection nmethod according
to the present invention is applied to an inspection
step in a production process of sem conductor
integrated circuit devices, 15 whereby productivity of
t he sem cond n [ategB}CIrCUIt devi ces. can

PP y"neReRY skhi Jc%n’o‘i}?:’ttb“rted

t ed d def ect t
b1 GALE-aPe AT Blet | nohm 2 pP DRREE S A COhCARct o

d d b . .
AR R TR U T
EbiuLtoeyios.obt alned. by, sugh 2 PLOUGLLGD Prgosss,

|ev In an e roni c

' £Qﬁ$%g§59£etgﬂ$lféhm§h{|n@ﬁepéu?uf iﬂf%f%%ygﬂg1éﬂgins of

uct or |ntegrateU circ evi ces

LECOLPRARL By e | PaAEL 14 ONs 1 SLACEC é%}éé“ﬂg @i on

of a sem conductor 1 ntegrated CIFCUIt evi ce aV|ng

- defeckeion Fab8Me U] a8 Soiddfed he 28l GCLEQNTE . the

instrument that is a final product can be prevented at

8 s Oh e b deadyc 200 v 163 pobabid i Voetdhgdd @deeney 1ong
of occurrence of trouble in the resulting el ectronic
penstadinenttiye ] ong-term service can be reduced. 5 9
February 2007 154 CLAIMS 1. An anisotropically
condudhuuﬁadﬂnnemimyoﬁhupxﬂammy|dnﬂdqptdaenédﬂmngraanging
circuit board for inspection

holes in the frame plate are formed correspondingly to

electrode regions, in which electrodes to be inspected are

arranged, of integrated circuits formed on a wafer, which

.is an object of inspection, and the'eiastic‘anisotropically

conductive film arranged in each of the anisotropically
conductlve film—arranging . holes in the frame plate may be
small in area, the individual elastlc anlsotroplcally
conductive films are easy to be formed. 'In_addition; since
the elastic anisotropically conductiﬁelfiim small in area
is little in the absolute quantity of thermal expansion in
a plane.direction of the-elastic anisotropically conductiﬁe

film even when it is subjected to thermal hystere31s the

‘thermal expansion of the elastic anlsotroplcally conductlve

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

piate- Accordingly, a good electrically connected state
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5 to a wafer by being arranged on the surface ofgfﬁgumy2007

circuit board for inspection for conducting

el ectrical inspection of each of a plurality of

integrated circuits forned ohS5the wafer in a state of

the wafer, which conprises: a frane plate, in which a
plurality of 10 anisotropically conductive

filmarrangi ng holes each extending in a

thi ckness-wi se_djrectijon of the f t.e _.hayv e :
Fop oEn cory bLpnmar fors Tl Wit TRl S TS o rea

ghe&tigggg“%%%gswépgpected have been arranged, in al

or par ntegrated circuits fornmed on the

waf er p 1y WhiCh o §ran RIeEk 19k gﬁﬁE@CEb@BosﬁﬂQoﬁs of the
plurality o el astic anisotropic y conductive filns
ﬁf%@@&@dﬁﬁ$bﬂiﬁbnre§ﬁ§9é1¥§tﬁ@'éﬂﬁééﬁ%dﬁﬂééﬁl i Meive
iI'marranging holes. in this frame plate and each :
SUDROr {£dey diherpeiipherda fdosaRYtcdiNg, conductive
ani sotropically conductive filmarranging 20 hole,
dhved &k o 2R Cha®fbd heavd eed d€o el s ofdoiccal |y -
conductive films is conposed of a functional part
havi ngu@oliticalid yriof et cidmiee zarntts ther peemredt i on
formed of an elastic polyneric substance, -containing
oorshictdnve @2is pardnioles axhitbitdings rmagheatiiximapttaa ahivgifer,
density and extending in the thickness-w se direction
vdfidthel  idimolaietbt arff anyaek coirares pemd beglopndmatsst with
el ectrodes to be inspected 9 February 2007 155 in the
dafedimatead aigauiic o mahrarting weaatinm de ithe pigder,

e iNRFaTESY ot iivel Haraan ber redareed Gveranden
art to be supported integrally forned at a
preatefttastge oY 0 MW f&iM%S-onal part and fixed to

t he p%{ipheral edge

. ?§£ect of inspection and an insulating part nutually
g
a

. pec;fic silicone rubber is used as the elastic
polymeric sﬁbstance forming the elasﬁic anisotroﬁiéally
conductifelfilms in the anisotropically qonductive
.éonnector, whereby the necessary.cbnductivity-can be
retained over a long,peripd of time even when used
repeatedly in a test under a high*temperatureuenﬁironment.

According to the wafer inspection apparétus and wafer

inspection méthod_of the present invention, electrical

~ connection to electrodes to be inspected of a wafer, which

is an object of inspedtion, is achieved through'the probe

‘member, so - that positioning, and holding and fixing to the

wafer can be conducted with ease even when the pitch of the

electrodes to be inspected 1s small. In addition, the °

necessary electrical inspection can be stably performed

'over a long period of time evén when the.apparatus is used
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about the anjsotropically conductive flln}arrangﬁﬁgxumY2007

hole in the frame plate, wherein the conductive
particles contained in the conductive part for
connection in the elastic 1013Ai sotropically
conductive filmare obtained by coating the surfaces
of core particles exhibiting magnetismwth a '

hi gh- conductive netal, a proportion of the

PLgBseqntcpl e pIRYSLskoy U2 GOLE PAILIELPRY 1 ¥ coot
ﬁﬂa&ng h@&ﬁitéﬂ{agfgtefcet&@vmg}rﬁg conductive netal,

which is calculated out in acc ance wth the

f ol | 0WiRELqUAIH LIt ih) aca'ns pal cba@slred MhaRdgn
wherein the elastic polyneric substance formng the

ﬁéﬁﬁ&bf1ﬁﬁ¥89&&99agadgl Yo comdups fae fhdiled 5o Rl of the
addition type liquid silicone rubber,

PMOSEN €O E6816R, 2Rr&Gtatsd ailfmﬁsitle%@tnglﬁl@e@t@ or
whose duroneter A hardness is 10 to 60: Equation (1)
latedd/dSpdts XcdN K4 so:N)e}d viierei dgh tprdchAia ity G:'Kf(b&ﬁ%mong
(m of the coating layer formed of the

 digrezionuucheyeofietmtegSwad @i BRI tspeRidrenl &lmrfaawafer

25 area (nmR2/kg) of the core particles, pis a specific
wgremally . &yl o) dwd tohel i egracoatt ucithiarg. imeteadi,cean daMing
a value of (mass of the high-conductive netal/total
drfsactof ahel DtehrdafsctZ00RD 186 eomdigst iive a production

partlcle 2 2.. The anlsotroplcally conducti ve
IR IHL HF dIndiqarEtasharigicpithdevices to

conductlve particles have an electric _resistance

SH e F%:rwaie it~ B YA vgs By oddtcdiEmicded ey t he

foIIo asuring method: Electric resistance val ue

R an'BPGYEIFE rBSPSPLNER Yaffed according fo the present

invention is applled to an- inspection step in a producthn
process of semiconductor ihtegrated circuit devices,
whereby productivity Qf'the semicondﬁdtor integrated

circuit devices can be improved. In addition, probability:

-that semiconductor integrated circuit devices héving

defects or latent defects are included in mass—produced

- semiconductor integrated circuit devices can be reduced.

‘Accordingly, according to a semiconduptor‘integrated'

circuit device obtained by such a production process, high

rfeliability is achieved in an electronic instrument that is

a final product, into which the semiconductor integrated

‘circuit devices are incorpdrated. In addition, since the
~incorporation of a semiconductor integrated circuit device
‘having defects or latént defects into the.electronic

' instrument that is.a final product can be prevented at high




determined after preparing a paste conposition p}February 2007

kneading 0.6 g of the conductive particles and 0.8 g
of liquid rubber, arranging this paste conposition
between a pair of 10 el ectrodégs3 each having a dianeter
of 1 mmand arranged so as to oppose to each other
with a clearance of 0.5 nm applying a magnetic field
of 0.3 T between the pair of the electrodes, and

t t t t and t '
GEBYpRaS Patke SAROTLY 01 LU o REBELE B cne
E@'s[ll%fln %l%lc%gorn %uﬁ.nget%%ﬁ%‘?ltsﬁo l%n 3telg1| service can be

ani sotro conducti vé connector ccordi ng'to
ggahgbé_or 2 mhereln the conductive particles  have a
BET specific surface area of 10 to 500 n®/Kkg. 20 4.
The ani sotropically conductive connector according to
any one of clainms 1 to 3, wherein the elastic

pol ymeric substance fornming the elastic

ani sotropically conductive filnms has a duroneter A
hardness of 25:to 40. 25 5. The anisotropically
conductive connector according to any one of clains 1
to 4,; wherein the elastic polyneric substance
formng the elastic 9 February 2007 157

ani sotropically conductive filns has tear strength of
at least 8 kKNNm 6. The anisotropically conductive
connector according to any one of clains 1 to 5, 5
wherein the coefficient of Iinear thermal expansion of
the frame plate is at nost '3 x 10-5/K. .7. ‘A
conductive paste conposition suitable for formng the
elastlc ani sotropical ly conductlve fllns in :
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the ani sotropically conductive connector accoPdiehgary2007
any 10 one of clains 1 to 6, which conprises: ecurable
liquid silicone rubber and cormglucti ve particles
obt ai ned by coating the surfaces of core particles

exhi biting magnetismw th a hi'gh-conductive netal,
wherei'n a proportion of the high-conductive netal to
the 15- core particles in th gonductlve particles is

at |east 15 % by nass, and“tREMPhi ckness t of the
coating |ayer forned of the hi gh- conducti ve -net al ,
which is calculated out in accordance with the

equati on acc§£d+§955@ 8#?&&1% %gécti§éséoﬁ9?ﬁE§ and

20 wherein t I qui T Cone 'S suc
LT g e
%o %.Qkﬁﬂﬁ:@ﬁ”%%ﬁn@ubkéghﬁékp US89 el @u%%a@@ngfckhE901rcult

el ectrical inspection of €ach: of a plural

b&%&ﬂf%&ﬁdl&bb@%&ﬁ%nfQbﬁe%dﬂ@d%ﬁ@%be%lbﬁt%lé&?tgnQEectlon
the wafer, conprises: 9 February 2007

BifT @aich b&a@dpﬁc&aumﬁpe@EIaate@&a&aa &ﬂEEQEEsoforM@HCBn the
i nspection el ectrodes have been forned in accordance

watfleraipakt etateobFespendaiert, owaipat temprofes:

~electrodes to be inspected of the integrated circuits

for redaofirtine phhee,.ib whiieh aspaarebjegtodf

i nspection, and the anisotropically conductive
gpheettropigetdydcogduotamy dhémebrehaghsglhébes$, each

which is arranged on the surface of the circuit board
extengappesni anthckMbesprobe deémbetiauncof dilmg foame plate
claim8, wherein 10 the coefficient of linear therma

| hgﬁgngpgﬁ formpd ¢cespespondingly to electrode regions, in

L
which electrodes to be inspected have been arranged, in all

or part of the integrated circuits formed on the wafer,

-which is an object of inspection, and a plurality of

elastic anisotrbpically conductive films arranged in‘the
respective anisotropically conductice fiim—arrangiﬁg holes
in this frame plate and each supporteq by ‘the peripheral
edge about the anisotropically coﬁductive'film—arranging
hole,

wherein each of the elastic anisotropically
conductive films is composed of a functional part having a
plurality of coﬁductive parts for.connection formed of an
elastic polymeric substance,-containing conductive
barticles exhibiting magnetism at a high‘density and

extending in the thickness-wise direction of the film, and

.arranged correspondingly to the electrodes to be inspected
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-Pﬁg%e39P%%EC%bﬁﬁa%@§?5§¥%§aﬁiﬁvt§3B¥§ 1 Bg7 ePEELPREEL edge.

plate in the anisotropically conductive conne@tkgbruagy 2007
at nost 3 x 10-5/K, and the coefficient of linear
thermal  expansion of a basejmgterial nmaking up the
circuit board for inspection is at nost .3 x 10-5/K

15 10. The probe menber according to claim8 or 9,

" wherein a sheet-1ike connector conposed of an

insul atin sheet. and a plurality of electrode
3 ey #égegﬁéﬁede}?tléﬁ@ilﬁg frrBEghonnthet HpéRResYhhfBels
direction of the |nsulat|ng sheet and arranged in
&0€oPBAREE Rt ANEPPALLEPn228 8Br FREPOALAY Perﬁh@utually
pat t rn of %Fe el ectrodes to be |g gected is. arran ed
F8Bi EaPAVCEIRGuRETTE TRBNGRRREFTL9R,

s Mo DapRE LB e e Yo p b ey *LEC B g b Eel g L oo
Phetint e afLels dastatif Qaﬁéﬁgﬁ£%§2#%%ﬁP$9?% ?fn%°h°1e in

- the wabgL. %ﬂgtgh is an object of inspection,

achi eved through the probe menber. 12. A mafer
| nSpeclhore MRt 1198 CORRLESLPY ﬁiﬁ@iéié@'éan@@{mtwgthe

each of a plurality of integrated 5 circuits forned
efnaudeies Hore £88t8bnhBEOYEH Lherny abes serpber

according to any one of clains 8 to 10 to perform
ehesbtiepl canbpecthaiiceivé hei imt £ adeeh Thd€ Wb Scoating the
formed on the wafer.

surfaces of core particles exhlbltlng magnetism with a

"high-conductive metal, a proportion of the high-conductive

metal to the core particles is at least 15 % by mass, and
the thickness t of the coating layer formed of the high-

conductive metal, which is calculated out in accordance

with the following equation (1), is at least 50 nm, and

wherein the elastic polymeric substance forming the

elastic anisotropically conductive films is a cured product

of addition type liguid silicone rubber, whose compression
set is at most 10% at 150°C and whose durometer A hardness
is 10 to 60:

Equation (1) t = [1/(5w-p)] x [N/{1 - N)1]

wherein t is thé thickness (m} of the coating layer formed
of the high—conductiﬁe metal, Sw is a BET specific surface
area (m*/kg) of the core particles, p is a specific gravity

(kg/m?) of the high-conductive metal, and N is a value of

(mass of the high—conductive metal/total mass of the
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conductive particles).

2. The anisotropically conductive connéector

according to claim 1, wherein the conductive particles haﬁe

" an electric resistance value R of at most 0.3 £ as

determined by the following measuring method:

Electric resistance value R: an electric resistance value -
determined after preparing a paste composition by kneading
0.6 g of the conductive ﬁarticles and 0.8 g of liquid
rubber, arranging this paste composition between a pair of

electrodes each having a diameter of 1 mm and arranged so

.as to oppose to each other with a clearance of 0.5 mm,

applying a magnetic field of 0.3 T between the pair of the

electrodes, and leéving the paste composition to stand in

‘this state until the electric resistance value between the

'~pair of the electrodes becomes stable.

3. The anisotropically conductive connector
according to claim 1 or 2, wherein the conductive particles

have a BET spécific surface area of 10 to 500 ﬁﬁ/kg.

4. The anisotropically conductive -

connector according to any one of claims 1 to 3, wherein
the elastic polymeric substance forming the elastic

anisotropically conductive films has a durometer A hardness

of 25 to 40.

5. The anisotropically conductive

connector according to any one of claims 1 to 4,.

- wherein the elastic polymeric substance forming the elastic
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- core particles in the conductive particles is at least 15
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anisotropically conductive films has tear strength of at

least 8 kN/m.

G. The anisotropically conductive

. connector according to any one of claims 1 to 5, -
wherein the coefficient df linear thermal expansion of the
frame plate is at most 3 x 107°/K.

7. 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 6, which comprises:

curable liquid silicone rubber and conductive
particles obtained by coating the surfaces of core
particles exhibitihg magnetism with a high-conductive metal,

wherein a proportion of the high-conductive metal to the

3
©

by mass, and the thickness t of the coating layer formed of
the high—-conductive mefal, which is calculated ocut in
accordance with the equation according to claim 1, is at

least 50 nm, and

wherein the liquid silicone rubber is such that a
cured product thereof has a compression set of at most 10%

at 150°C and a durometer A hardness of 10 to 60.

8. A probe member suitable for use in

conducting electrical inspection of each of, a plurality of

integrated circuits formed on a wafer in a state of the

wafer, which comprises:
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a circuit board for inspection, on the surface of
which inspectibn electrodes have been forméd'in.acéordance
with a pattern corresponding to a patﬁérn of electrodes td
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 1 to 6,

which is arranged on the surface of the circuit board for
inspection.

9. The probe member according to claim 8, wherein
the coefficient of linear thermal expansion of the frame
plate in the anisotropically conductive connector is at

most 3 x 106/K, and the coefficient of linear thermal

expansion of a basé material making up the circuit board

for inspection is at most 3 x 107°/K.

'10. The probe member according to claim 8 or 9,
wherein a sheet-like conhector composed of an insulating
sheet and a plurality of electrode structures each

extending through in a thickness-wise direction of the

insulating sheet and arranged in accordance with a pattern

corresponding to the pattern of the electrodes to be
inspected is arranged on the anisotropiCally conductive
connector.

11. 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

.8 to 10,-wherein‘ele¢trical connection to the integrated:
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circuits formed on the wafer, which is an object of

inspection, is achieved through the probe member.

12. A wafer inspection method comprising
electricaily connecting each of a plurality of integrated

circuits formed on a wafer to a tester through the probe

ﬂ member according to any one of claims 8 to 10 to perform
electrical inspection of the integrated circuits formed on

the wafer.




