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CONDUCTI VE CONNECTOR, PROBE MEMBER, AND WAFER

| NSPECTI ON APPARATUS AND WAFER | NSPECTI ON METHOD 5
TECHNI CAL FIELD - r' The present invention relates to
an anisotropically conductive connector suitable for
use in conducting electrical inspection of a
plurality of integrated circuits 10 formed on a wafer
in a state of the wafer, g%qﬁ' nber equi pped with
this ani sotropically conductive connector a wafer

i nspection apparatus equi pped with this probe nmenber ,
and a wafer inspection nethod using this probe nenber,

angy T HetkbEHE ALY é&rrﬁf@:ﬂifﬁ@dﬁ@(ﬁ@ Y TR@RGU Fﬁ%{ér%iRdalAND |

connector 15 suitable for use in conducting e

| NYREER ANseEcTIDRCAPRARATELT £Uh L GArMRi £lfs B ©r &% "BErHOD
on a wafer, a dianeter of which is, for exanple, 8

i nches or greater and a total nunber of electrodes to
be inspected in the integrated circuits forned

thereon is at |east 57100@NTIORIAaFAGISt ate of the wafer,

a probe nmenber equipped wth this anisotropically
condufhievereernecioventiomf eelatspeod i an ampparsdpiscal 1y
equi pped with this, probe nmenber, and a wafer
QQﬂQHﬁﬁiYﬂrqenﬁﬁniqnn&m}ﬂﬂMhe ﬁpabeSﬁeﬁbeponﬁﬁcting
BACKGROUND ART I n the production process of

& teoifdc tigisHantdgraréd a gilveaild tievifcéstegiprepdacircuits

reat nunber of integrated 9 February 2007 2
ormed on a wafer in a state of the wafer, a probe member

equipped with this‘anisotropically conductive connector, a

- . wafer inspection apparatus equipped with this probe member,
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and a wafer inspection method using thie probe member, and

pafticularly to an anisotropically conductive connector

suitable for use in donducting electrical inspection of

‘integrated circuits, which are formed on a wafer, a

diameter.offwhich is, for example, 8 inches or greater and
a total nﬁmber of electrodes to berinspected in the
iﬁtegrated'circuits formed thereon is at least 5,000, in a
state of the wafer, a probe meﬁber_equiﬁped with this
anisotropically conductive connector, a wafer inspection
apparatus equipped‘with fhis‘probe member, and a wafer

inspection method using this probe member .

BACKGROUND ART

In the produétion'pIOCess of semiconductor integrated

circuit devices, after a great number of integrated
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circuits are forfred on a wafer formed of, for eR&RpIuary 2007
silicon, each of these integrated circuits'is

generally subjected to a probe test that basic

el ectrical properties thereot are inspected, thereby
sorting defective integrated 5 circuits. This wafer is
then cut, thereby formng sem conductor chips. Such

sem conductor chips are contained and sealed in

EESPRLL V- PTapsl PaGkages, rhach, of; the Hiaocxk_aeg;?%%lre, |

sem conductor iIntegrated circuit devices is f
Subj €6k eded&h & OUHEID HfflgdNAa & §T11G8l: 1 Qenerally
properties thereof are inspected under a
Highe ¢ esPefAtURolRNIdONMEBM G dhele AN properties
sem conductor integrated circuit devices having
Tl et f defecispddtalctirhedy igaltimpRrRAIAN W integrated
integrated circuits, such as the probe test or the
dirauite t eShisawprebeigerhen cihb,f @heekBot Foealiny
connecting each of electrodes to be inspected in an
ohijerandfctiors pédidson Soch testepnidsctisedchiAs aweh a
probe nmenber, is known a nmenber conposed of a circuit .
HOHrL st angs geetliegn 1nomr egipiestt ivies peropiesn paelkecta=nde8ach
have been fornmed in accordance with a pattern 20
Horthss porrdiased 6enisancaatost iaitegtradeds cigdwdt devices. is
égs'eCted ..and an ani sotropically conductive

g keEedatPafg Y TRt ics toithaili £ lseard dedr

in;pe tion.  As s%ch ani.sotropi cal | y conductive
RES HREEEST ArRod@SBECrEF Jidest pubtahed g ature

etofore been known, 25 F le, Jape
s inRs Sy | CHPFGHYL 408 OB KB c039Y5) 2876 Fh-ErbEes

R oR AR haY 1 B LAY e B BRe on o Fobr uary

. erel narter erre 0 as

2007 13 gﬁeﬁ_éﬂéé@&&@gaC@hgxeeeﬂgacskVEn%£8§g%g%fcircuits,
sheet ") .obtai nec - , _
such as the probe test_or‘the'burnmin test, a probe member
for electrically Connecting_each of electrodes to be
inspected in an object of inspection to a tester is used.

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

circuit board for inspection, on which inspection

electrodes have been formed in accordance with a pattern

cdrréspohding td a pattern of electrddes tq be inspected,

énd ah anisdtropically'cohductive_elastomer sheet arranged

on this circuit board for inspection. | |
As'éuch ahisotropicaily gonductive elastomer sheets,

thQse of various structures have heretofore been known.

For example, Japanese Patent Application Laid-Open No.

93393/1976 discloses an anisotropically conductive

elastomer'sheet (hereihafter‘referred to-as.“dispersion
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by uniformy dispersing metal particles in an @ February2007
el astoner, and Japanese Patent Application Laid-Qpen

No. 147772/ 1978 discloses an anisotropically

conductive el astomer sheet 5 Yhereinafter referred to

as "uneven distribution type anisotropically

conductive el astoner sheet") obtained by unevenly
distributing conductive magnetic particles in an

t%éoﬁ@oﬁfém%&gé&?&u&%r 15 GARAUCE] 6 g'_f c%pstained

ex ending 1 na thickness-w se diTection there

%§ WRSEd At 1 gdf@ﬁéréfﬂ rﬁgégﬂ|ﬁéfﬂ¥8&é§'fﬁ’éﬂ“gﬂastomer
urt her, apanese Patent Applii cation Laid-Op No.

i@%é@@@e ith S84 ©S mm%mad_cﬁidﬁéwtm&n ﬂme/z/lsws
ani sotropically conductive el astoner sheet with

afs elos@s did fatenserdgt cd Bmelcdrfidiad detmeanuddie sheet
surface of each conductive part 15 and an insul ati ng

e teirsa £ orameck £ d 1 ddiet dlney evurdhadn idild b ddipm type

ani sotropically conductive el astoner sheet, since the

aﬂﬂﬁnkmqnmﬁqkﬂyqundncﬁxwanﬁiastomeaomdanﬂﬁ)mmﬁheaned by

“pattern corresponding to a pattern of electrodes to

e eisiie et oot i tasgydatadd V2O neigrediitc reidcles in an
|nspected it 1s advantageous conpared with the _

ispeangron-a yisFuri iaedpincabley edn doedurs idlcaearrsr

sheet _in that electrical connection between el ectrodes
ndjdich A é\/efctlwlwsfﬁvﬁ%idila@.qmw dherecd apd an
nggg%ated C|rc |t smal I_.in the arrangenent pitch of

“Wé‘ﬁ’elétyeéinsu étln@eﬁt@m -di EVRRRET
R e Do vt kDAPHE,
Ao b PN, L SOTRL SRl L pesgeaan
ddﬁ&%d%ﬂVE“t15§¥yMEr sheet with Wthh a difference in
level defined between the surface of each conductive part
and an insﬁlatihq part is formed. |

In the ﬁneven distribution.type'anisotropieally

conductive'elastomer sheet, since the conductive parts are
formed in accordance with a pattern corresponding'to.a |
pattern ef electrodes to be inspectéd of an integrated
circuit to be’ inspected, it is advantageous'eompared with
the dispersion type anisotropically conductive elastomef

sheet in that electrical connection between electrodes can

be achieved with high reliability even to an integrated

circuit small in the arrangement pitch of electrodes to be

inspected, i.e., center distance between adjacent

~ electrodes to be inspected.

- In such an uneven distribution type anisotropically




10

15

20

- 25

for inspection ahd an object of inspection in afhFebruary2007
el ectrically connecting operation to them 5 However,

the anisotropically conductive el astoner sheet is _
flexible and easy to be defor#red, and so it is low in
handl i ng property. In addition, with the

m niaturization or high-density wiring of electric
products in recent years, integrated circuit devices

H%%guEQQBQ'@l;QtBﬁQg éﬁbé Cr&ase 0. Q&HP and fix

hol
el ectrodes and arrange ectrodes at a |gh de (%

as &heaabaaegga”@ak ﬁééf&&{altf@lﬂﬁ% rodes cbﬁcar@é board

snal | Therefore., the positioning and the hol di ng

ape ﬁhép@@t@&ntQﬁduﬂﬁV@EbéH@tdft&ﬂéﬁ%bﬁiﬂﬁfln an -

ani sotropically conductive el astomer sheet are going
theberlballl{f tephéctipod dfesrLd el ricathgpnnection to

el ectrodes to be inspected of the object of

i nspecidwawer n e diirsptrepiesl 1gn doweiueitiee kaadtomer
there is a problemthat even when the necessary

pbseti bai Afexdntle 4wl diawy and He xdefprofed hearhevenit is low
distribution type 20 anisotropically conductive
tnaBepdbingheeepedtan It egdatddn , cwidhi.theevi ce has

been realized once, positional deviation between
RNHHEYT 22 baeh Obfhide danaidy distimcwd eiagpic products

:anlsotroglcally conducti ve el astonmer sheet and

el etErodesyero® be“i“'r?éb’@é%eé’d G A |dfﬁvég?r9§t e ed rtharein
device occurs 25 when they are squected to. thernal o
hRe e‘F%er%%%FS? e]eré‘r”;;L{hﬁ% 305k PR EETSH
t tI d ff t bet
Lo PRERE: (S PRI o b Ar 5 S o et arbech of
I t th

‘%Eé‘ SfePrides LA STy LPREFER g a&%ﬁppssﬁwnmg

y([hJ '61919@%6% )ar[ﬁi@ﬂg_nlép o%hethlén%\ﬁ%%eq{ %ltl '&Lfb'u%q.on type

anlsotroplcally conductive elastomer sheet are going to be
difficult upon its eléctrical cdnnecfion to elébtrodes to
be inspectéd of the object of inspection. |

In the burn-in test on the other hand, there is a
problem.that even when the necessary positioning, and
holding and fixing of the uneven distribution type-
anisotropiéally conductive élastomer sheet tb an integrated

circuit device has been realized once, positional .deviation

between conductive parts of the uneven distribution type

anisotropically conductive elastomer sheet and electrodes

to be inspected of the integrated circuit device occurs
: when.they are. subjected to thermal hysteresis by

temperature change, since coefficient of thermal expansion

is greatly different between a material (for exémple,
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ani sotropi cal | y tonductive el astomer sheet, as §February2007
result, 5 the electrically connected state i s changed,

and thus the stably connected state is not retained.

In order to solve such a probtem an anisotropically
conductive connector conposed of a netal -made frane

pl ate having an opening and an ani sotropically

conductive sheet 10 arranged in the opening of this

{12080 af 8 AN SYPRQL tat Ao ddS P PREAl, €A0& M s

an openi ng edge about the frame plate has been

PROF £ SO ; for Al S LR &L 0N £ draldr6RAN
No. 40224/ 1999). ThIS ani sotropi cal 'y conductive

LOMESE O riitshe A5 ngaNal dg"lhh Y PHoOducakd mildie-fialdioM Rgpe
manner. As illustrated in Fig. 23, a nold for nolding

il s G GOF ¢ 0l € Al d Y EONOHE té Mas eInast QiRIetShest a result,
conposed of a top force.80 and a bottomforce 85

ek i alge @k iad a1 Iher@widdiced Ssitoviide bhaamdadgmaml atte DG he
having an opening 91 is 20 arranged in alignnment in
stalslyotahnemnobd st nigs medterdetlaingd.h conducti ve
particl es exhibiting magneti smdispersed in a

pol ymeltt © rd s tten celfvsr rund rattrdldlem, wiaing lgndisidtropically
become an elastic polyneric substance by a curing

el Gigite QQQHQQQPQrﬁQﬁRP%Q%yQﬁwﬁ|ﬂﬁﬁﬁ%1ﬂ§QQNfﬁﬁm9ﬂR%§te
91 of the frame 25 plate 90 and an openlng edge
Q%réht?dhtoﬁeéllfn& r"ﬁl”zi1 [Fot ATHg © TReRerGa 1Y Spadugsivigeskeet
the co uctl partlckfzﬁg contai ned in the noldin

i YT R §r0GT DT EeS

%qﬂor%rsedrai$§ ot hiFordle By g e el Ehyone

AT AR T A e
Laid-Open No. 40224/1999).

This anisotrobically conductive connector is
generally produced in the followiﬁg manner.

As illustrated.in Fig;723, a mold for molding an |
anisotrqpically conductive‘elastomer.sheet composed of a
top force_80 and a'bpttom force 85 making a pair therewith
i1s provided, a frame plate‘90 haﬁing an opening 91 is
érranged in alignmeﬁt in this mbid, and a ﬁolding'material
with coﬁductive particles exhibiting magnetism dispersed in
a polymefic substanée—forming material, which will become

an'elastic.polymeric substance by a curing treatment, is

fed into a reglon including the opening 91 of the frame
_pléte 90 and an opening edge thereabout to form a molding

material layer 95, Here, the conductive particles P

contained in the molding material layer 95 are in a state.
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- of the top

5 accordance with a pattern corresponding to a PaEP@Rfy 2007
of conductive parts of an anisotropically conductive

el astomer sheet to be nol ded and non-nagnetic

substance | ayers 82 or 87 f@é nmed at other portions

than the portions at which the ferromagnetic

substance | ayers 81 or 86 have been 10 respectively
formed, and are arranged in such a manner that their

or.r ondi ng..ferr neti c substance | ayers 81 and
4%?5&%%%%2thq%%%ﬁPiﬁaﬁﬁg 0 %Egﬁ?io??YFgrgéXanple,

el ectr, s Aar.e. t hen r p f

RO R 95 4% o bBURGH 70:0R, 4300, MR RSt

. : ( e, eper ;
B s e G e
d ENSIdna Rle i BT RRIV8aR e rkeRIOBRIBE! s rRHASEANCE

| ayers 81 of. the top force 80 and their
LI RO WAGH &F RrBgRel icersubpbans gl ayersp8etetn20f
the bottomforce 85, i.e., portions to becone
ceoriitatiivnee papais £ tHharantiBetebperapoyt coAGnctOvibhelastomer
nol ding material layer 95 in the thickness-w se
sieregc thico leo inctlhiedraindi mgn-nateeicak baperafbe Asyars 82 or
result, the conductive particles P dispersed in the

- Siolidimnmgdnatte oitdle ] ppetti9Bsatbagather pdrafiog5 g&hewhich the

fportions where the magnetic field having the higher
TreNSione tls gppisitédcen leiermobdi ag At baval beayer 95,
I.e. the portions between the ferromagnetic

reFpeciAcelvayeracgt 9PEeBFBapyTo0gTd FnopugheatBpnner that

orce 80 and their corresponding ferromagnetic
SREE SPRYEAS g6 T6F TPREIBBFL bnFrBFERES, 1angrs 81 and

8further %rientEQ'%gus to align in the thickness-w se
i PEEPEEN E8f €3FRe OFBfdirng material layer. In this

st.ate, the_ nol.di 5 material layer. 95 is,subjected to
a QurﬁngaﬁfegFﬁeggf exampie, gieggromagnets aée Ehen

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

lower surface of the bottom fprée‘85, and the
electromagnetsraré operated, thereby'appiying é magnetic
field having higher intensity at portions between
ferroﬁagnetic substance layers 81 of . the tép force 80 and
their corieépdnding-férromagnetic substance layers 86 of
the bottom force 85; i.e., portions to become conductive
parts, than the other pdrtions, to the molding material
layer 95 in the thickness-wise direction of the molding

material layer 95. 'As a result, the conductive particles: P

" dispersed in‘thé molding material layer 95 are gathered at

- the portions where the magnetic field having the higher.

intensity is applied in the molding material layer 95, i.e.,

the portions between the ferromagnetic substance layexrs 81
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wher eby an ani sof ropi cal |y conductive el ast oner 9§gb@@ry 2007

- 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
direction, and an 10 insulating part for nutually

i nsul ating these conductive parts is nolded in a
state that its peripheral edge has been supported by

5Pet g;pgfc%pc,gee Eﬁp%dt y Cond!péct K CogﬂeﬂreeLbnyomagnetlc

pro UCI Nng an ani sotropi ca nect or

AGsorgding f&%%@%@@ﬁ@tﬂ&m&@'ﬂd&&ﬂwﬂdn\@ fubher

connect or, I's hard to be deformed and easy t

dandh€=q b&?@é%setc; he @ siof HaRd C@‘lldﬁ(f?&i%dé’%lrectlon of

el astonmer sheet is supported by the netal -made frane

Phatis 1 @ty anPastid Onidigr Mk ¢hes exawel,etha Reh@ling
is formed 1n the frane plate in advance, whereby the
mose 10N Ngyeand 3 hiss halldiatgand d ixidigr 2y tioceartnent
integrated circuit device can be easily conducted
wiporetan sl eotird catdpi cdnine cidmip aapiereatd Iis tamdhesheet
integrated circuit device. In addition, a materi al
dampiged oef fa ¢lemal igfy tdferqmidtmmanﬁimﬁss, usedhds g the
material for formng the franme plate, whereby the

- gt v raTdi ion et B e 25 cartiagatachpirc & |atadendudeinied so

sheet is restrained by the frame plate, so that
Fosha idndn devitdd dhisdnRssn wise égn?ﬁﬁd?ﬂi% 3&r £8 of

the uneven distribution Eéép .ani sotropically 9 _
%W}PQQW g% DGR %S S S ppnductive

| elecgégggf to Hf%nsp Ct@wﬁ@ﬁt Fﬁﬁylnte rat | %Fbas

SRS Pr oh 31 S PRy Shieo %&@?%ﬁéa&“&np&am
iy, ok B L0 bt 9 QR RORE o

According to such an anlsotroplcally conductive

‘connector, it is hard to be deformed“énd easy to handle

because the anisotropically conductive elastomer sheet is

supported by the metal-made frame plate; and a positiohing

- mark (for example, a hole) is forméd in the frame plate in

advance, whereby the positioning and fhe holding and fiking‘
to an integratéd circuit device can bé'easily conducted

upon an eléectrically 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

-frame plate, whereby thé thérmal expansion of thé
aﬁisotrdpically conductive sheet is restrained by the frame
.Vplate, S0 that_positional.deviation between the conductive

f_parts of the uneven distribution type anisotropically
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circuits formed on a wafer, a nethod that a waf@Fepary 2007
divided into a plurality of areas, in each of which 16

or 32 integrated circuits anong a great nunber of
integrated 10 circuits have bren formed, a probe test

is collectively perforned on all the integrated

circuits formed in an area, and the probe test is
successively perforned on the integrated circuits
Loraed. 1. other. reas, has heretofore., heen adopted; 48 o

‘fn recent years, ere nas

GBLp A R D 2 B Sl P R

nt egr at’e

§ﬂé§tﬁﬁé AP o ULy e A J 0L aqr %&e%eglgre%&e

formed on a wafer for the purpose of inprovi
CHISRECT T AR %f&b%b@%qyaaa@oae@@ebegic§91ynégﬁﬁébead state

cost. In a burn-in test "on the other hand, it takes a
00N Me tdiBL 10 daidisHedual |y conduct el ectrical

i nspection of a great nunber of integrated circuit

devi cesy heeauss edeh a ipicegr aled Coheitictcde¥oee ihhagrated

~is an object of inspection 25 is fine, and its

diianell i g ficscmiatt any enivarfier ,\Waeneliyiod nspecki eafeasts
beconmes consi derably high. From such reasons, there
dhasi drebningroogosedira IMEBI of\Wafremsl.ebel eBahno¥ Kebchaly or
2007 9 in) test in which the burn-in test is
Tolirgednadled pacidiisedrong @ greatt number of integrated
integrated circuits formed on a wafer in the state of -
e UAdFeaWhdeea dereedyhat rirebgn telsfteds epllectively
i nspection is.of 5 |l arge size of, for exanple,  at

e pthds i G drdearateghgitreisgnbermga in an area,

B
el ectrodes to be inspected forned thereon is, for
a&ﬁﬁ%ﬂee,mé’tbel &&Sit %,Soéb‘,ccﬁéﬁtli"g‘jrﬂaPW fSF“‘F-@aQP the

- integrated circuits formed in other areas has heretofore

~ been adopted.

In recent years, there has been a demand for
collectively performing a probe test on, for example, 64 or

124'integrated qircuits, or all integrated circuits among a

‘great number of integrated circuits formed on a wafer for

the purpose of improving-iﬁspection efficiency and reducing
inspection cost. | |

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

great number of integrated circuit devices because each

 integrated circuit device that is an objeét of inspection

is fine, and its handling is inconvenient, whereby
inspection cost beComes'considerably highqr Frqm such

reasons, there has,beeﬁ'proposed a WLBI-(Wafer_Lebel Burn-
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“ani sotropi c

~ 10, 000, however,/ the fol | owi ng probl ens are i nvéFekgary 2007

when 'the above-descri bed ani sotropically conductive
connector is 10 applied as a probe nmenber for the
probe test or WBI test, sirte a pitch between

el ectrodes to be inspected in each integrated circuit
is extrenely small. Nanely, in order to inspect a
mafer having a dianeter of, for exanple 8 i nches

Poﬁgs‘goll‘fghléﬁ ﬂlﬁgugﬁfr\e/rgsig{ soc 1155 %T%Ec:wel

y con oner avin

ﬁé@f@fn?éd Un. %b%eégc 'rﬂﬁﬁ:?esr &¥ &lrﬂlt% @erdoglq:%dlyts formed

conductive connector. However

O 5 QkI 1 Gl | phes QA 048 1l %tf%rfer Sheet is large
in the whole area, but each conductive part is fine,

and t el ea wafRROrH-aN 1f tnh%ba%c%uroffaq%%p@f ke is of

conductive parts to the whol e surface of the.

lnigotyion o | Frordiinidivg eltadeerrr ssheehdss iWiaketer,

is therefore extrenely difficult to surely produce

&nﬁﬂthnwnumhenﬁuﬁnmkadﬂquasnd@cbeveneba&&@meﬁo&h@althereon

Accordingly, vyield is extrenely lowered in the

igr odigat iesrpil et he t2 3 eansits 6t, 100Pi, c ehlry icondudyi we least

el astomer sheet. As a result, the production cost

18%. 40 élmwwterroput@aﬂ Ifyalé@wd@gt preblehastoreinghdsed when

increases, and in turn, the inspection cost 9 February

S50 pPOYS SReradoss. anmﬁ@ﬁrpﬁécaEéVecaeéér:ﬂ:@@@ connector is
ni.sotropi cal I y conductive connector is used as

aﬁ?&&gdnﬁﬁbérpFGPetW@mﬁﬁ6b§°Fe§PeoPr°VEBFe§§sProWL§I test,

SAPi5e % BAToM RE CHEERO PAAT B fnf Br PP HvPaZad Aft Gach
DePeRR Ry BATPRE i e ErrBhF St i voa”i 1 cach of the

gl vgdﬁgmewaslhsoyasg 23 desgeiped abeye n¥0SR ! Reqiameter
of, for example, 8 inches (about 20 cm), it is necessary to
ﬁse an anisotropically conductive elastémer sheet having a

diameter of about 8 inches as an anisotropically'conductive

connector. However, such an anlsotroplcally conductive

_elastomer sheet is large in the whole area, but each

.conductlve part is fine, and thelarea‘proportlon of the

surfaces of the conductive parts té the whole surface of
the anisotropically conductive elastomer sﬁeet is low. It.
isrtherefore extremely difficult to surely produce such an
anisot;opically‘conductive'elastomer sheet. 'Accordingly,

vield is extremely lowered in the production of the

: anisotropically conductive elastomer sheet. As a result,

the-production'cost‘of.the anisotropically conductive

elastomer sheet increases, and in turn, the inspection cost
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test is performed on integrated circuits fornmedd &ebmary 2007

hi gh 10 degree of integration on a wafer having a

di aneter of 8 inches or 12 inches, it is required to

conduct a step of an inspectigon process in plural

times as to one wafer. Accordingly, in order to

conduct the probe test on a great nunber of wafers,

t he ani sotropically conductive el astoner 15 sheet used

i uired to have high durability in repeated use.

%éhﬁ?égﬁiBl test, on the other hand, the

ani sot C A condu tive.el astoner, sheet at_ the

condu ‘{k?é\ﬁe 1%éaért $Ther eosfcrlrpe? EWJtSn THEE ybfondu‘:tlve

@érﬁ?éé&ﬂf 20,1 05be i & waf er that is

obj ect ?nspe%?.%%‘§§B§%%n§%% |on g T dFeP %t %%1 or

WIECWds D03 dy Flre) n%tf&m eq&po% |
e ong pericﬁ% #nvolved.

hi gh-tenperature envi ronnent

tinme imh this Staie. te%Gtcortdié“grleythci‘echaae“aS% %%Jh'd\ﬁﬁlded

conductive elastoner sheet is required to 25 have
ittakivd tor emere Wedkd t dra uged genratedly 1@%{lle%4ﬁhiely
severe conditions. From such a poi nt of view, those
deenficngnesiuraabi i ey terbraiaran 120 F o rhik carier selectad %
materials for the anisotropically conductive
ddlvastegherrestrects Useel asamieslcasitbied] pOlovREr i WhefUbBEapeBhe
and conductive particles, used in the probe test . or

DReR| itse pendio rmagafoey ing cfverteghen ndwises favinegl at a high
durablllty are selected as materials for the

desirs6t edpiledlagraddmdueni ve velfast dmeringshedtiameter of 8
_|nd|V|duaI prooducts actually obtained often becone

GRESn O Furlgoiinahes . THE Asaseauiged tto $ongyndi desdgrt of an

be attributable tq the fact that the projected
lﬁgpgﬁglontpgocess in plural times as to one wafer.

‘Accordlngly, in order to conduct the probe test on a great

number of wafers the anlsotroplcally conductive elastomer

sheet used is- requ1red to have high durablllty in repeated

use.

In the WLBI test on the other hand the

}anlsotroplcally conductive elastomer sheet are, at the

conductive parts thereof, held with presstre by electrodes
to be inspected'in a wafer that is an object of inspection
and 1nspectlon electrodes of the C1rcu1t board for

1nspect10n and exposed to a high~temperature env1ronment

for a long period of time in this state. Accordlngly,_the
Aanlsotroplcally conductlve elastomer sheet is requ1red to

‘have high durablllty even when it is used repeatedly.under'

such severe conditions.

From such a point of view; those having durability
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10 oriented staté of the conductive particles, Pfrebruary2007
proportion of the conductive particles, and the |ike

vary in each of the conductive parts of the

ani sotropically conductive ellastoner sheet. As a

means for investigating the projected height, the

.oriented state of the conductive 15 particles, the

proportion of the conductive particles, and the |ike
in the.respective. conductive parts wthout K damaging
PRE AR1SorPapPealPy SEONIBCEPre BFasPORRF LRI 1Y hor 6

' hi. h th f vi | udgi Such
LEgASLRA08 F0SLBED aTEare o Visial o0t noym Suet

I b ' ssib I duct.i

LBOPEBE DREATES BRI oL UL o8 SR OCHPT EO8L oot

LPcHeaseseshecauge irg operation itself is extrenely
conplicated. In addition, since the durability of the

ani sot EORhCahby +ROBIUGLL YRy CHRSIOME tpheal Sannotedess
judged by an ordinary 25 conduction test, the degree
0htbheadur abicl thy heisberbhiedi1§ototdecfivsSteldfMBomdA
reality, by using the anisotropically conductive
shastonmenasheatial prebusas Ya20041 1 2000w waefd f€debecome

~of linear thermal expansion of a material making up

ite wafeénrabobiexanlies redddaorrdss iabduyt codslddered to be

10-6/ K. On the other hand, the coefficient of |inear

aher Mabitaikpanstobhef fachatiert atherakd e aiped Heefight, - the

ani sotropi cal L.y conductive el astomer sheet, for

exbepled ssitecofiethabbendistibowmarted0 "« proportion

Accordinglg, when a wafer and an anisotropically

ebndet Forderhiveoner rshekes . ear®h i i higke Whaheiereath of
cmat 25t are heated from 2000 to 1201, a change

20
e CRRSURFBEvE T ek brohS i SP oF VolsB 1y GRdRCtive

t heo but, a change of the i sqtropicall
efgs{gﬁer sheet. AS a means %%r %nve%t%gat%ng_the

projected height, the oriented state of the conductive
particles, the proportion of the conductive particles, and
the like in the respecti?é,conductive'parts without

damaging the anisotropically conductive elastomer sheet,

there is nothing other than a means of visual judging.
Such means involves a problem'that not only objective

-judgment becomes impossible, but also production cost of

the anisotropically conductive elastomer sheet increases

because the operation itself is'extremely complicated. In

addition, since the durability of the anisotropically

.conductive elastomer sheet cannot be judged by an ordinary

conduction test, the degree of the durability is clarified
for the:first time, in reality, by using the

anisotxopidally conductive elastomer sheet.
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e

conductive el astiomer sheet in dianeter amounts ?é&ebuay 2007
cm - When a great difference is created between the

waf er and the ani sotropically conductive el ast omer

sheet in the absolute quantilky of thermal expansion

in a plane direction 15 as described above, it is
extrenely difficult to prevent positional deviation
between el ectrodes to be inspected in the wafer and

Egﬁdﬁg?ﬁggégig (g#él?ts eejit]l uponsttorh %%%S%Sleovnenc}f @
when.the mBk h ngg%h%g@%%eetthEEgugﬁﬁﬂén)§§ﬂ1é6n is about

conducti ve el a is fix

plate haw/mg apnegudt Vahiedt nLeaef fied Qfgeﬁlélé}@@rof linear
thernal . expansion to the coefficient of Tinear

thermal expansion &f 4 heavefell oS iHPhe r@nbers for

the WBI test, are known those in which an
amsettopwaiiy eondiuiet ive €l asionr Sheal, ifor Zxample,
fixed on to a circuit board for Ynspection conposed
silitoneexabipbe, ia dsswtrZ. hayiryg K. equicaldnigly, when a
coefficient of |I|inear thernmal expansion to the

€atéfi gh@nan oinlsoearp Lodkly vamdRGliie B3 astemead sheet
expansi on of the wafer (see, for exanple, Japanese '
Fatknhanppl | cadioreter e Oidh Mosit 2310 ke o5 el from 20°C
5666/ 1996, etc.). In such a. probe menber, as neans
¥orl29%ing thenganpsotheprakelyie chthieeise b9 st bred - 0066
sheet to the circuit 5 board for inspection, a _neans
TRat™ pERE HFer MU ict tIRIROE tHe aisorrepicalily
coqg%ctjve e] ast oner sheet are nechanlcally flxe% by

%Bﬁ?e LTrUWET oG 11 16E ame tete FHO WS

fixed th d the .lik the lik

consi dUIEh & Bt nerar AR hd ke PHaPfHgen EhE Safer
Agffg'@beefa% S90Sy L0 AY:IR! LIRLCAHLY SN e

oner s are

absolute quantity of thermal expansion in a plane direction

as described above, it is extfemelyldifficult to prevent

positional deviation 5etween electrodes to be inspected in
the wafer and the conductive parts in the anisotropically
conductive elastomer éheet upon the*WiBI’test‘eveﬁ whén the

peripheral edge of the anisotropically'conductive elastomer

‘sheet is fixed by a. frame plate having an equivalent

coefficient of linear thermal. expansion to the coefficient

of linear thermal éxpahsibn of the wafer.

As probe membefs for the WLBI test, are known those
in which an ahisotropically conductive eléstomer sheet is
fixed on to a circuit board for inspection composed of, for.
eﬁample, a ceramic.having an equivalent coefficient of

linear thermal expanéion to the coefficient of linear
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HbitdcEbt 1Rshastidm, dﬁrﬁéhns|ﬁhéﬁ“bé¥%ﬁﬁ%fglfﬂdﬁﬂﬁ%ns of

- conductive elastoner sheet. with a new one when the
raexisat ¥ opl Tal f yxed dngucitd v e xadnasitcomeycrsdeetorsuffeens ke, a

ke ﬁrabeﬁnéiﬂoefiztettluﬂcﬁm@rﬁadiea:ﬂw&wﬁ theand Keqr and

'~ reasons ds-the_means of fixing to the frame plate as

adhesive, it is necessary to apply the adhesive only to the

the screws or the like, it is extremely difficu Feftrgary 2007
prevent positional deviation between the el ectrodes to

be inspected in the wafer and the conductive parts in

the 15 ani sotropically conduasi ve el astonmer sheet for

the same reasons as the nmeans of fixing to the franme

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

means of fixing with the adhesive, i S. necessary to

PREMA cBePaps a9 cotautti v Lat orioel.z Gty oavanese
BhOEh: ! RpsY ggglsﬁhtgrecﬁectrgggﬁfwﬁfé&@ 4 36¥6/1996,

circult I nspe e

apisptropi caldy o q:i%(‘ét 'rrh‘ﬂlb%lraSta%n?r{ea%Qe%%ruﬁglbﬁ the

WBIi* "test 1s snal e arrangenent pitch

Qﬁﬂgél‘éfbg\ffcgf’lfa&éﬁduc@ﬂge % @@JM%}P@&N@@J‘ ad Q{ﬁ:rgu1t

conducti ve parts 1S [ owever, It Is extrene

wi th the adhesive also, it is 9 February 2007 i
P O0SE1 Hberd i ¢ LDl C M the G SBapi faldty are |

fromtrouble, and so it is necessary to replace the

i nspection. As a result, increase in inspection cost

ke | W rane qﬂnﬁnd¢ﬁ£¢wobe test or WBI test of a

wafer is conducted by using the anisotropically

condudiqRay onrigctidre magis émaéottﬂﬂ@prmwec:@ﬁd@@mt\;ens of

el ast oyrer . sheet thereof is 10 held with pressure by

i %ﬁf@trq@thlslsarp%v}%w@r eligpdswiay Giestd amge fixed by
rcuit board for inspection, whereby the conductive

i (AL by s tiic by aLEiTE e

prevent positional deviation between the electrodes to be
inspected in the wafer and the conductive parts in the

anisotropically conductive elastomer sheet for the same.

described above.

On the other hand, in the means of fixing with the

insulating part in the anisotropically cenductiﬁe elastomer

sheet in order to surely achieve electrical connection to

the circuit board for inspection. Since the

anisotropically conductive elastomer sheet used in the WLBI
test is small in the arrangement pitch of the conductive
parts,.and a clearance between adjacent conduetive parts is

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

'In the means of fixing with the adhesive'alse, it is
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substance are deformed under pressure, thereby 9 February2007
achieving electrical connection between el ectrodes to

be inspected of 15 the wafer, which is the object of

i nspection, and the inspectiian el ectrodes of the

circuit board for i nspection. In the electrica

connection between el ectrodes to be inspected of the
wafer, which is the object of inspection, and the

HREREEE POR, ERnEne THES pPblbatien Hol U G (HEy Conductive
b d
SPAREEhEN RBL R LR R o\ Gy O Sétt%nsg%c Affpopically

8&88&59%% e\éi‘éé{torp&?s&i'gég'éqgffé%;§efrc§rpm&ﬁﬁ)fé) e so it

respective conductive parts 1'n the anisotropically

CONHUELEYE G OPHCLLOT 2 VATIRS piIES g&g bbd Merdad Mcluding

respective tonductive parts, the ree of deformation

HREEEiPERSSURSa VAl &S AtHU NG, toakhg irekensl t ¥nefrease in
the pressurizing force applied to the respectlve ‘

Loaduetive Qokebryaryc?00yz. 15 parts, so that the

. electrical connection between the electrodes to be

i Nnspecwieeh anige tiheobenspeat ican wiBEctHgdes fofa water is

‘circuit board for inspection is achieved. Such

¢omdtcoad oby t hel aani tghot raopi sgel top iceridyc tdorehwgdninec tammnector,
will 5 hereinafter be referred to as "l evel
the f apbpebrapsor bingorabidtiive elSisiomarheHemtelthereof is
di fference-absorbing ability of the anisotropical
ok uét t ePeontEee dtY it e madiaed Wpt He aterrdamet tqfl
def or m under ressure that the elastic 10 polyneric
ﬁ% 5re fodr tig mesS tiqgredtar ebY
zi ng force [ red for _achieving

pressuri S_requi
' @’I‘%c?‘?’i’%‘éﬁ’ Jc‘b‘?]r%:"c’ﬁsorfocr&%.ﬂl byt f@ QEGHE0 &9 T e ©

1ﬂ%§) e%ricg@g C«%]f% d efj(:I)J_In{e%{ %%%ee 1% u%.%t © h%erl r}]rt akc):%leva.ng

electrical connection betwéen‘electrodes to be inspected of

;thé wafer, which is the object of inspection, and the

inspection electrodes of the circuit board for inspection.
In the electrical connection between electrodes to be

inspected of the wafer, which is the objéct of inspection,

and the inspection electrodes of the circuit board for

inspection, when the projected height of the respective
electrodes to be inspected and the projected height of the
reépective inspection electrodes vary, pressurizing force

applied to the respective conductive parts in the

'~ anisotropically conductive connector varies, whereby, in

25

the respective conductive parts, the degree of deformation

under- pressure varies according to the intensity of the

pressurizing force_applied to the respective conductive
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el ectrodes to be inspected and a difference in 9 February 2007

projected 15 hei ght between the respective inspection

el ectrodes becone greater. Wien the difference in
proj ected hei ght between th&Srespective electrodes to
be i nspected and the difference in projected height
bet ween the respective inspection electrodes are too
great, it is difficult to 20 achieve the electrica
PNSELOMAD. Hile I ot MR pie P, AR tne "
rOJected éhal conductive parts

éi’éé‘@ﬁo@é’s 29:{ %ea%.tﬂ éﬁ*%r IdC t%lébg_'i'l%ﬁg%%tlgna%lectrodes of

ani sot r opl y conduct1 ve connect or

@@ée@lréﬁﬁfaﬂgé%dﬂfdyufﬁg éy% 163l i) %QQQQQQBVe Such

connector great in the difference in projected hei ght

f&ﬁd@&ﬁhré¥ﬂ%ﬁ3|éﬁisd¥¥5$¥3dﬂﬂ% @@H&%c&%%e|%Whh%W%or will
di fference-absorbing ability, 9 February 2007

- leonsi slef ek Yo e Ieate iR T iazi wgeﬁ;@ucallf&e&@wel&%sfo%mg

achi eving el ectrical connection, by such
ami sotyopi cal |y - conductive connector, to al
el ectrodes to be inspected of a waf er t hat is an
obj ectSigfcda ndypedeiven, dar ferkthiceubbyorbibgenbalnter ed the
on the achi evement of electrical connection to al
arhes i raticeddy conbecitispecradecithenia waketethdy ithe
an object of inspection is of |I|arge size of, for
@, ta dedasm gndeehesesAudicarbesr theandashec
nunber of el ectrodes to be inspected forned thereon 10

Rl ymed Goappsiténcet frerdngs theo copdretréuraPrytat hpsast

10, 000, an ani sotropically, conductive connector used

gnEateE Rrﬁfﬁélaﬁzcaﬁgoﬁ%&@hla heAELrpd F@ﬁu?FBaef’énﬁave
t.r t f
hsisisrd Pratarionr 58&@&?@323%5% g8 o hnber spspected

éEoEld%%¥g% % S%CprOJected helght between the respectlve

electrodes to be 1nspected and a difference in projected

height between the respective inspection electrodes become

" greater. When the difference in projected height between

the respective electrodes to be inspected and the

difference in projected height between the respective

inspection electrodes are too great, it is difficult to

aehieﬁe the electrical connection to all the electrodes. to
be inspected.

The projected height of individual conductive parts

formed by an elastic polyﬁeric substance in an

anisotrppically conductive connector may vary in some cases,
‘Since an anisotropically conductive connector gfeat
in the difference in projected height_betweeﬂ respective

conductive parts has low- level difference—absorbing'ability,
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15 wafer is pressurized by great pressurizing f8fFgeruary 2007
for achieving electrical connection to all the
el ectrodes to be inspected upon. inspection. In order
to achieve the electrical cegnection to all the
el ectrodes to be inspected, still greater
pressurizing force is required as a 20 difference in
projected height between the respective electrodes to

a difference in projected hei

Al

b d d
oM e @%&RW%@&@M Gl Gy GRS R

cthela VeJ{I}% Jb(iagll neoglbrg%;:é?qr;h fyﬁ&ug%s%encitsloqcfoplcally
%Hé\?é :P\Pé F@Ar&% é:lpcﬂducttc; Vae_l_l eq_%%ec%t %{ Sgoncg)rg) Sheet ecte% of

connec IS order ona circul

' \ t
2007 174&%“ Sﬂgraﬁﬂ%&#{) eo gl\%g%%rcgtjlg& eg) sﬁjﬁfﬂa@ghlty is

S eaidqdess (dWnps) aJ}PféU‘é?né?% R 1%t Ak 1t RS rBNdiEce to

el ectrodes are brought into contact wth respective

£l ectiodee di-ded nePert adspddiieby achi eving
el ectrical connection to the electrodes 5 to be:
I nspeafieth SSiwicet Mtasurifsace elbgetrodes inkpsdehoa is of
sheet-1i ke connector vary in the projected height
Tdmyeafize and tive didgriencet Neprse ectiedhke dht diameter,
‘between the respective surface electrodes is
aguhpdrattiwder gricatl edthrddsevel be ﬁhspenct@dalfwmeidng;hereon
ability of the anisotropically 10 conductive connector

isecdifes essampdivel Rt hsosttardt, 009 .t pertpcobBe riwnidr least

havi ng such a sheet-like connector. In the inspection
16k ey MdAatgoRiicaldy sradustige cronestor geest dn the
in diameter, in which the nunber of electrodes to be
31’1??(%'&1@61 .Osf SMHefeMpigreat, T&Marge 9 §pyedan extremely

‘ qgnls is re%ylred as a pressurizing_nechanj sm
gre ber of

onductlve parts. Ther fore, the

anisotropically conductlve connector for inspecting such a

wafer is pressuriéed by great pressurizing force for
achieving electrical connecticn to all the electrodes to be

inspected upon inspection. In order to achieve the

“electrical COnnéctibn‘to all the electrodes to be.inspeCted,

still greatef pressurizihg force is reqqired.as a
difference in projeéted height betﬁeen the respective
electrodes to be inspected and a differenée in projected
height between the respectivé iﬁspection electrodes become
greater. | |

As a probe member for wafer inspectioh, is known that

‘obtained by arranging an anisotropically conductive

-connector and a sheet-like connector in this ordexr on a

circuit board for inspection. The sheet—like connector in
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installed in a wafer inspection apparatus for 9 February 2007
i nspecting the wafer when the pressurizing force

required for achieving the electrical connection to

all the electrodes to be inspected becones great. As

‘a result, the whole 20 wafer inspection apparatus

becones a |l arge scale. Therefore, it is desired that
t he probe nmenber used in the wafer inspection

hi lectrical i ti t |1
PREPLUe HRGBED' s LRELELERh, sLPERFS' LPOLOph o gpumoe
' 1k LS. desj that the. .25
Eorage B5BLfh DALY ahd, 1 0s SEREEL PR GLBE R gy, eovone
Pﬁﬁgecoﬂggp€rwpﬁhlfééﬁgcffvéhglgé{é & §C€b'ﬂgFHﬁ%§§%E%h’
hei ght between the respective conductive parts an

Bh8heb LBRi v ERHrMBLY: 2001 A8nh&¥Llon to the electrodes

di fference-absorbing ability and can achieve the
ebepérigapetpspectdiond andl lsudie @ @aldQde3ido ihe such a
i nspected by small pressurizing force. 5 D SCLOSURE
ShedtEL 1 NYVENTLN-Ihe wesemt tHy ghtd iehas heath Bdesreor,
on the basis of the foregoing circunstances and has
asd | the fdiBfeobjestid herojrovw it gif+ afetween the
ani sotropi cally conductive connector, by which good
roeketlve tyuifacetaiamcd- oy s |ongpperiiockIof ghfedd methe
even when it is used repeatedly over many tines, or
kel whieht ¢ e ee kb riepentadtl i tander he anisotropically
hi gh-tenperature environnent. A second object of the
GREEEHR L TR /LGS heronmsoixde ewe lani igutqmipgindal iy the
conductive connector suitable 15 for use in

HRE I T AV Gth Spstrasdir Idikea gammestiany of

i nt egr.at circuits forned on a wafer. in a state of -
the vt 259‘,6 by WACH Positt Porfirtg” FRT RGN di ngTaifd area of 8

Jﬂ@ﬂégyéfjgég%ter in diameter; in which the number of

electrodes té be inspéctéd is extremely great, a large-
éized mechanism is required as a preésurizing mechanism
installed in a wafer inspection apparatus foﬁ inspecting ‘
the wafer when the pressurizing‘force required forA
achieving the electrical conﬁection to éll'the electfodes
to be inspected becomes g?éat. As a result, the whole
wafer inspection apparatus becomes a large scale.
Therefore, it is desired that the probe member used in the
wafer iﬁspection‘apparatus can achieve electrical |
inspection to all the electrodes to be inspected by small

pressurizing force. Accordingly; it is desired that the

anisotropically conductive connector used in such a probe
' member be little in the differende'in projected height

between the respective éonductive parts and‘high in the.
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waf er can be conducted with ease even when the Rdebpary 2007
which is an object of inspection, has a | arge area

of, for 20 exanple, 8 inches or greater in dianeter,

and the pitch of electrodeslBo be inspected in the
integrated circuits fornmed is small, and noreover

good conductivity is retained over a |long period of

time even when it is used repeatedly over nmany tines,

fHV%?“HEf!E?%'&é é%éﬁ%%in %&ﬂh%g%% %ﬂ?@% &@v@hthe

tenper ature envi ron

t 41N | AV r I
Pr&ESEeNtcd INENHR 1103 1t "9 tqil e eg‘%f%br uatrsy% O%% ¥1§pected

conductive connector that a
18} eatd11C Yk £NNReGIEE AL, e | s stably retained even

with environmental changes such as thermal hysteresis

by tenperature change, in addition to the above

objects. A fourth object of the present invention is

to 5 provide a prgoeosemieior mpWIiNGENEQSIN | Oni ng, and
holding and fixing to a wafer, which s an object of

i nspe@hicopresean heveondoat @dswbkekneasdeevantpwiepakhe of
wafer has a large area of, for exanple, 8 inches

e, drogmger nign cdirgmaséancand andhéapi behick ¢liestr otgsct the
.to be inspected in the integrated 10 circuits forned :
pire vdygdion, o&nénnBréseérogecd léyndustiigitiyei sonnecabmedby
over a long period of tine, thermal durability is

"high, 9grE FeRguSELViEy Rt seitaiaeHi eved avéAnahgsripd of
I,s .used repeatedly over many tinmes, or even when it

tioe, sygn Wgﬁaa%*édw UAger rspﬁﬁéﬁdtlgnﬁ@ﬁat EhaéY times, or
envir i fth obj

the prese

eVgdert eSnl% lFouB?GVF886a53§;VePnPﬁ§pécPFSH Eﬁﬁaﬁéﬁﬁgre

e%gqr%n%%f%r i nspection nmethod for conducting
el’ectrical i nspection of a plurality of. integrated

_CIFCUhtgeE8£§Egbec@ &@fgﬁe Brgsgﬁgt§n9£n£lon is to

provide an anisqtropically conductive connector suitable

‘for use in conducting electrical inspection of a plurality

of integrated qircuits formed on a wafer in a state of the

wafer, by which poéitioning, and holding and fixing to the

lwafer can be conducted with ease even when thé wafer, which

" is an object of inspection, has a large area of, for -

éxample, 8 inches or greater in diameter, and the pitch of

.electrodes to be inspected in the integrated‘ciréuiﬁs

formed is small, and moreover good conductivity is retained

over a long period of time even when it is used repeatedly

over many times, or even when it is'used repeatedly under a
high—temperature environment.

A third object of the preéent invention is to provide

‘ ah'anisotropically conductive connector that a good
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‘h%%&ﬂs%hdwqong service

waf er using the above probe menber. 20 A sixth 8igbwary 2007
of the present invention is to provide an
ani sotropically conductive connector and a probe
menber, which are-high in daeability in repeated use
when a probe test is perforned on integrated circuits
formed at a high degree of integration on a wafer
having a dianmeter of 8 25 inches or 12 inches. A
resent, invention is to . provide

h i f h
S o e i & o S R e 6L th
v i hi.gh i d ilit
FEPLERIN R crien B len U Sh ARG ik adk it By 1Y

& ' [ ts having . pr.oj.ect I r and

f or?rr%%%‘“t%peacﬁégﬁd%'e g%}geédg?l%g{ﬁ etg)r z}t?l%o %bg)ﬁ}ea%\%g% é:?'ns )
having goli2kdeo8h8at 3rARnE GRLDRP] fﬁ\tref?f.i&tﬂeigr ggent
i'nvention is to “provide an anisotropically conductive
SESRCS of drdde In@mﬂ@/,elbﬁlvfﬁiefhegﬁ%-iaaqwib@g B W ing
and, by which a probe nenber and a wafer inspection
appafatiity thata cafachivieh alsechy iot3le GORFEGIsPR I on ,
all electrodes to be inspected by 10 smal |’

‘qaTeSsurdazichy tfeal oel tdy eraden dvespeticnonhef wareaf @as a large

having a |l arge area of, for exanple, 8 inches or

apresatagt, ifior dixamatler, #hdrathdseast ghe@@@reliectiodesetro and

be i nspected can be constructed. According to the

e gdrich pfemtliegtradesy o det haspebtpdoindéteanntegrated

ani sotropi cal ly conductive connector conprising an
FrEstiite dmit G5 eaRL conduspirgever gpodn candelktavity is
lurality of conductive parts for connection extending

15125 neth PyieTe &s RSk PEITe: Pdn témey hEhermalndysabédaty is

erein the elastic anisotropicall conductive
g %ife is achievgd eve% when it is

used repeatédly over many times, 5rreven whén it is used
repeatedly under a highutemperature envi;onmént!

A fifth object of the present inventioh is to prévide
a'wafer inspection apparafus and a'wafef iﬁspection method
for condUcting electricai inspection of a:plurality-of
integrated cifcuits forﬁed on a wafer in a state of the.
wafer'uéing‘the above probe member, | |
| A sixth object of the present inveﬁtion is to provide

an anlsotropically conductive connector and a probe member,

“which are high in durability in repeated use when a probe

test is performed on integrated circuits formed at a high
degfee of integration on a wafer having a' diameter of 8
inches or 12 ‘inches.

A seﬁenth object of the presentiinvention is fb

provide an anisotropically conductive connector"and a probe
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20 has initial pfoperties that supposing that t®#&ebruary2007
total nunber of the conductive parts for connection

is Y, an electric resistance of the conductive part

for connection in a state that a load of Y x 1 g has

been applied to the elastic anisotropically

conductive filmin-a thickness-wi se 25 direction

thereof is Rlg, and an electric resistance of the

SFRHELT g B oL SO O L, SR P L e

' I eb 2007 d I
?ﬁéﬁ%’m c%ﬁél?% %l%r TR or e “%Yﬁﬁéxﬁ' o "

t I
ﬁP oﬁ%%at an 1 % §%§£§¥ easqpﬁ%A?%ﬁg %9 rqe ﬁﬁkger

mtégﬁa@m@%ly%&)@ég SR gC%meaqdheOfarééﬂe nunber of

5 conductive parts for connection thhat a val ue of R6g
is laweeibhan Bpic@2 bg ahel ?ﬁégegégﬁﬁteﬁgfoﬁolglto
nunber of the conductive par for connection, and
ey et i s CoRdUdd Ve, Re Oy £ UMeRdRR Hhah an
value of R6g is at least 0.5 92 is at nost 1% of "t he
Teotel dilfibrererofe-tahesdk® ieendiatiiiMe, pald,s Hyofvhich a probe
connection. According to the present invention, there
riegnkat s andraowaded: am sarictdiono pippalidayt ueonthadt ica® achieve
connector suitable for use in conducting electrica
QMEHﬁﬁﬁQQﬁ1QﬂhnﬁﬂﬂiQM t® aglluedledtyogfesi nicepreatiedpected by
‘circuits formed on a wafer in a 15 state of the
SHEfldr PRARSCH igdmsr ifsase gveraim phabectiipnwbifch gafer
plurality of anlsotroplcally conducti ve
Maihad digidfy Aeresfeadht expERdieng & Anghes or greater in
t.hi ckness-w se rection of the frame plate _have been
Homee Srdﬁaﬁ gl y PQOeﬁé@ﬁta&éieﬁe&Poﬁ@ ipgpggted can
mhkph ﬁJectr%pes to ‘be inspected have been arranged,

gqs ruct |

According to the present invéntion, there is thus

provided an anisotropically conductive connector compriéing

“an elastiC'anisotropically conductive film, in which a

plurality of conductive parts for connection extending in a
thickness-wise direction of the film have been formed,
wherein the elastic anisotropically conductive £ilm

has initial preoperties that supposing that the total number

of the conductive- parts for connection is Y, an electric

E re81stance of the conductlve part for connection 1n a state

that a load of ¥ x 1 g has been applled to the elastlc
anisotropically conductive film in a thickness-wise
direction thereof is Rig, and an electric resistance of the

conductive part for. connection in a state:that a load of Y

% 6 g has been applied'to_the elastib anisotropically
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fconnectl on in.a tateetlhat

or part of the integrated circuits formed on th8 February 2007
waf er, - which is an object of inspection, and a -
plurality of elastic anisotropically conductive films
arranged in the respective anisotropically conductive
filmarranging holes 25 in this frame plate and each
supported by the peripheral edge about the

ani sotropically conductive filn}arranging hole, 9

b 200.7. 22 h th | ast
%Cﬁ?‘%%a?%pl F o T guct v ar?%ﬁ%?éﬂﬁsseeéﬁﬁ%‘?’esté&noﬂs Reg, the

I I
B o LI A tf acco'or%n‘r’eg?cseﬁd %%a‘%y Joihg °f

5L P Rl b PR LS ier Sl ﬁ CRES" Brab mpbes

& NSHRCtd UL SORFRIHH MG cRNAUCE] N t' ¢h&S number of
exhi biting magneti'smat a high nS|ty and extendi ng

ddhdlter iddigdenas seod s ldadtdPn e theahleMedng an s
insulating part nmnutually insulating these conduciive

RBFd:S i qonneeti Oyt 10200 espagt 4R RS SUPRALLRI of

‘integrally forned at a peripheral edge of the
- Hhenatdrehadtipar tpeands fioceddrmddi@ onpeanghehal nedge - of

about the anisotropically conductive film arranging
dvgldaid i weh@afrtand opl ateeyneartd amherhaitn at kelekasti Bey is at
ani sotropically conductive film 15 has initial _
Ipeoper(.iSe$? timtats upposi Iy dhathd hetadt alumbwrbert tfe

the conductive parts foor connection is Y, an electric
Gasstusttdiv@e PG tish & ogo FOBEEIOkd 9Bar t for connection in a
state_that a load of Y x 1 g has been applied to the
eI ast PECOZAREE FEpithal nyea?ﬁgtuéfwatwnm gheﬁe is also

8%&588 wi se 20 direction thereof is R g, and an
Rﬁo A A SR SRR EEPIF A HY c@&ﬁ&&@ﬂ?@ecﬁﬁP?CFBF suitable

Y
r use in conduc ing ectrlca 1nspectlon of each of a

plurality of integratéd circuits formed on a wafer in a

state of the wafer, which comprises:

~a frame plate, in which a plurality of

anisotropically conductive fiim—arranging holes each

'éXtending in a thickness-wise direction of the frame plate

have been formed correspondingly to electrode regions, in

- which electrodes to be inspected have been arranged, in all

or part of the inteQrated circuits formed on the wafer,

. which is an object of inspection, and a‘plurality of

elastic anisotropically conductive films arranged iﬁ the

'respectlve anlsotroplcally conductive film-arranging. holes

in this frame plate and each supported by the perlpheral

edge about the anlsotroplcally conductive fllmuarranglng

hole,
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X 6 g has been applied to the el astic ani sotropPd&gbruary 2007
conductive filmin the thickness-wise direction is

R6g, the nunber of conductive parts for connection

that a value of 25 Rlg is lower than 1 11 is at |east

90% of the total nunber of the conductive parts for
connection, the nunber of conductive parts for

connection that a value of R6g is 9 February 2007 23

Iomer han 0.1 1 | e t 95@6of t he tatal nunber
of 6&Hh&% &? &%ﬁ%f%m&#ﬂé

SR B g g
f t :

e o FESeaiy BT e RaaRecohr edarnt

d - ADBRIATAlY 1Y AN Ao d B L°N ¢l eqtns(f)fecltfegregﬁ the

thermdl expansi on rame plate may pre

ﬂﬁtéﬂrdﬁga A reuikls ﬁkﬁﬂmépcﬁPQQrdhggg ¥ %@90%r§§e@%e

invention, there is further provi pr obe menber

DI fiols gese idh CiuGlingg ebeetidigdle b%%ﬁﬁ%tl'e%n

of each of a plurallty of integrated circuits forned
sxhﬂbﬂmﬂﬂ@’magﬂﬁtikﬁt%tO%,MH@hW@Eﬁ%atﬁhbﬁﬂ c&OBRHISGSin the
15 a circuit board for inspection, on the surface of
thickneissspest ol relctdibnodes thaveibaeantioafednenlating part
accordance wth a pattern corresponding to a pattern

Vm@ﬁU@ﬂé@tﬂodaéaﬁangb¢hEﬁ$pe©hddcmﬁvehpamﬁhegbatednnectlon

circuits forned on the wafer, which is an object of
angs gePRIrGn toahe ﬁﬁ@p@w@@d~desegmbéQYZGOameratoplcaIIy
conductive connector arranged on the surface of the
periehrtabogrger 6F ithepdepicaonph pRetprobefisrBeto the

according to the_ present
perlphera edge about the anlsotroplcally conductlve film-

arranging hole in the frame plate, and

wherein the elastic anisotropically conductive f£ilm
hes initial propetties-that eupposing that the total nﬁmber
of the conductive parts for connection is Y, an electric
resistance of the.conductive‘part fot connection in a state

that a load of Y x1 g has been applied to the elastic

‘anisotropically conduetive film in a thickness-wise:
. direction thereof is Rig, and ah—electric resistance of the
'conductive-part for connection in a state that a load of Y

X 6 g has been applled to the elastic anisotropically

conductlve film in the thlckness—w1se dlrectlon is Reg , the

‘number of conductive parts for connectlon that a value of

Rig is lower than 1 Q is at least 90% of the total number '

‘of the conductive parts'for connection the number of

"conductlve parts for connectlon that a value of R&;ls -
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invention, it may be preferable that the coeffi8iFehwuary 2007
of. linear thernmal expansion of the frane plate in

the 25 anisotropically conductive connector be at nost

3 x 10-5/K, and the coefficpent of |linear therm
expansion of a base material making up the circuit
board for inspection be at 9 February 2007 24 nost .3

x 10-5/K. In the probe menber, a sheet-Ilike connector
conposed of an_insulating sheet and -a plurality of
et ropr At} U@t bPeatehems Ex? ehdp hgtihir brighl imimper of
t.hi ckness-wi se 5 direction of the insul ating sheet and
% R Y Bt i WA SF DR el O SERE G T

f he el I od be i d ‘
%ﬁh&&g%fggl éfké)gfé;c%v%g%%%%ﬁhgﬁF§P€bﬁﬁﬂgﬁlgé;%%gqay at

e arranhgea on th a
conne .oAccording 1o, {he_ present, invention, re
l.‘_“‘gapss‘ 118 908 o h%‘rg‘q‘%rli’/i%%d{}éev\g?%?‘f irh‘%té%‘fioo%h&e
AR AL T cCONIMGd NG &lieGI i cal i nspection of
each of a plurality of integrated circuits formed on

a WﬁfQMJﬂhéiéﬁfﬁdﬁﬂgbﬂéﬁileﬂaﬁdﬁdMaW%hc%%ﬁ%ﬁk%@sabagrding7
probe menber descri béd above, wherein electrica

WORNRS t ik dre:. tierdritieds ate’d Gdadyils «he ber medear thermal

waf er, which is an object of inspection, is achieved
eixpaoisgion et prteh e nRr §1].a tAC aRfdipi@ fe@abh® peesentost 3 x
invention, there is yet still further provided a

1faf & . i nspecti-on nethod comprising electrically
connecting each of a plurality of integrated 20

“ci r cuifcs ofrelimad ton thewafresend anvestépnt htbegh fhefurther
probe nenber descri bed above to performelectrica
PrRypgeed én rfobe menbsire gudtted lei fogi usef énnedndncthag
wafer. Accaording to the anisotropically conductive

edgatédicsl inspection of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which
comprises:

a circuit board for inspection, on the surface of

which inspection electrodes have been formed in accordance

with a pattern corresponding to a pattérn of electrodes to

be inspected of the integrated circuits formed on the wafer,

which 1s 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‘blate in the

_aniSotropically conductive connectdr be at most 3 x 107°/K,
~and the coefficient of linear thermal expansion of a base

; material making,up'the.circﬁit board for inspection be at .
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of the present ihvention, the elastic anlsotrop9€§Mu@Y2007

25 conductive film has the specific initia

properties, so that the conductive parts for

connection are prevented from4 markedly. increasing

the electric resistance thereof, and 9 February 2007

25 the necessary conductivity is retained over a | ong

period of tinme even when it is used repeatedly over
%IﬁEfO [ even when it is used repeatedly under

enpe ature environment. 5 According to the

am Smfr?%ﬁ@'ﬁyc%}:ﬁeoqg#@ dV€ Cogweeé:é Oj]rlkﬁt o nvrvaaef ecozi hcomposed

i nspecti on, ne blate uralg y O

éf" SO L QB £ ] Yy 3&{@%@5%& {1 egfqﬂfl ing Dol &s afe

formed correspon ingly tot ectr de regions, 1n

Mkﬁ@tuﬁé@céé&geéiﬁ&@ﬁi %’g mvae Heel fardmd cdn
egrat

or part 10 of the in circuits forned on
cﬁhﬁe@@i@xﬁ,oﬂ\hiﬁfé"' irssuldie; @b) ftde Ofaddspecd iy and the
el astic anisotropically conductive filmis arranged
atceaddn©d witth ani SOt Cad it desFiHY 1™¢E the pattern of
filmarranging holes, so that it is hard to be
ﬂhéomhmmtnmm&weasy]da)inﬂpﬁciedmmhylh@;urﬂdngﬁaltmzﬂhb
the 15 holding and fixing to the wafer can be easily
Foheict e ¢al Lyarceldsttrivaldonmartmect i ng operation to
the wafer. Since the elastic anisotropically
conduérregdintntoarhangedsenteashentiohe there is still
ani sotropically conductive film arranging holes in
Fhethsamr Pliged maydfe s dddprdat iareapregative for
IQEAVIdual el asti.c ani sotropically conductive filns

Y FsiEted- R IReAd@nt i99h eagned ph@larradtiity of

qisotro cal conductive filmsmall in area is
A Qb PGLAR i% 0Tt AEr fal® teSand die

pI dlrectlon f t he el asti an|sotro i cal
COﬂ&UCt%I i gp ises %he probe me descrl%ed aﬁ%ve,
wherein electrlcal connection  to the 1ntegrated clrcuits
formed on the wafér, which is an object of inspection, is
achieved through the'probe member.

According to the present invention, there is yet

still further provided a wafer inspection method comprising

electrically conné¢ting'each of a plurality of integrated

circuits formed on a wafer to a tester through the probe’

member described above to perfbrm electrical inspection of
the integrated circuits formed on the wafer.
~According to the anisotropically conductive connector

of the present inventidn, the elastic aniSoﬁropically

conductive film has the specific initial,properties, S0

.that thg conductive parts for connection are prevented from

markedly.incfeaéing,the-electric resistance thereof, and
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25 even when it is subjected to thermal hyst ere§ifgbruary 2007
the thermal expansion of the elastic anisotropically
conductive filmin the plane direction is surely
restrai ned by the 9 February28007 26 frame plate by
using a material having a | ow coefficient of [|inear
t hermal expansion as that for form ng the frane
plate Accordingly, a good electrically connected

tate  can be SHHE retained even when the W.BI test .

8" perforied 8 ‘éthgPé Ja?r<=3:ae1%135&%"@‘d KEordivga Feriod
I duct t

AT L o

SPIF LS SO RO b St

&y cpegtd on to all electrodes,to_be inspected |n a
mafer which is an object of inspection, is achieved
by Sn@xdcoxf@ﬁ%ﬁf Wd 2 fareR ropAean N el he viar gg%nector
menber” and wafer inspection apparatls constructed
it R fidYe iaTisdt o Cald Wnkd randuehiave C%n@ﬁ%tr%&ﬂ%w%f
in level difference-absorbing abiflity, ‘el ectrica
tenredtsican opd 11 eleidiedas d Fiba-amspeahed nearsbare
achi eved by small|l pressurizing fofce in the

_‘ﬁqnmﬁ&ndamraﬂpqmdmngmylﬁnﬂﬂm@ alleangedar eagdbna, in which

dianmeter of 8 inches or greater and at |east 5,000
aﬂe@¢ﬁp@@@sfkbhhelH@@aqtﬁﬂebﬁee bBRREEoDESGR| PTl @N10Br part
THE DRAWNGS Fig. 1 is a plan view illustrating an

- odx &gl aRjedamitest dpiceditisy fesmedc phy éheomnéetror which is

accordlg% to the 25 present invention. Fig. 2 is a
FafPVPeN PIf| dSESPATHER -0 en t8AI algedic anisotropically

conductive film is arranged in each of the anlsotroplcally

conductive film-arranging holes, so that it is hard to be

deformed and easy to handle, and the positioning and the
holding and fixing to the wafer can be easily conducted in
an electrically connecting operation to the wafer.

$ince the elastic anisotropically conductive film .

arranged in each of the anisotropically conductive film-

arranging holes -in the frame plate may be small in area,
the individual elastic anisotropically conductivé films are

easy to .be formed. In addition, since the‘elastié

- anisotropically conductive film small in area is little in

the absolute quantity of thermal expansion in a plane
direction of the elastic anisotropically conductive film
even when it is subjected to thermal hysteresis, the

thermal expansion of the elastic anisotropically conductive

" film in the plane direction is surely restrained by the
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~nmol di ng materi

scale, a part of/the anisotropically conductive® February 2007

~connector 9 February 2007 27 shown in Fig. 1. Fig. 3
" is aplan view illustrating, on an enlarged scale, an

elastic anisotropically condggtive filmin the

ani sotropi cally conductive connector shown in Fig. 1.

5 Fig. 4is a cross-sectional viewillustrating, on an

enlarged scale, the elastic anisotropically conductive
conductive connector

h t Ny
thall PRekRoof1u3ehg utiieds € Barind s o rfiotent of
h t t f t
[Lbuskr ehLoa. e, 590244 Ust i an, of an apparat us ggraéne

neasuring an el ectric

cr i | lLustrati a state
D e Ry e SR %ggﬁé‘da&&ﬁ%&lcsﬂgynSP&nFSFed State
Ak dhag | r t filnms to
e e R e e
&1 08S1 88641 QP4 Wéggtjllustratlng, on an enlarged
scale, a part of the nold for nolding elastic :
ani sowcepireahlgy t&0RMC v B .cafihy B ive connector,
cross-sectional viewillustrating a State that a
d rcinef ot et @e has eere AfdRNEEGHh UG PG &e%%ectlve
between a top force and a bottomforce in the nold
aholuct ive Fhart$. £ Gorhdct idrc HeS SnRaat,i ehal 1\evew .
illustrating a state that nolding material |ayers of
diHe ¢ rrgricth Sorminmwb ildaly  ifsotried bendeen ethe itap
force and the bottomforce in the 25 nold. Fig. 10 is
99Qﬂﬁﬁ$%9ﬁxﬁ9cﬂ%ﬂ adiegwriodegs toabeng nspecard énl ar geder,

ﬁfale ‘the nolding material |ayer shown in Fig. 9.
ich 'is an object of 1nSpect10n is . achieved by small

‘pressurizing force.

According to the probe'member and wafer inspection
apparatus constructed by using the anisotropically
conductive connector hlgh in level dlfference absorblng
ability, electrical connection to all electrodes to be
1nspected can be achleved by small pressur121ng force in
the 1nspectlon of a wafer hav1ng a large area of a diameter
of 8 inches or greater and at least 5,000 electrodes to be

insPected;

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating_an exempiary'

anisotropically conductive connector according to‘the

. present invention.

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

scale, a part of the ahisotropiCally-cdnductive cbnnector

I
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9 February 2007 /28 Fig. 11 is a cross-secti onaf Febwry 2007
illustrating a state that a magnetic field having a
strength distribution has been applied to the nolding
material |ayer shown in Fig2710 in a thickness-w se
direction thereof. 5 Fig. 12 is a cross-sectional view
illustrating the construction of an exenpl ary wafer
inspection apparatus using the anisotropically

conducti v con ector according to the present

PROER O i gt- 13 is a cross- sectional view

illustrati Ihe constru ti of .a principal rt
of an %%%hp é&ﬁ? %* qﬁ?ﬂ?ﬁﬁf rﬁéiﬁﬁﬁed '

é(?%ff@t 'eer? efés?th &4aﬂ 1? calslethon Uhct\rllI givefﬁﬁnérln the

ustrati Const Fuct ano

é(‘@:f§6t£c5}§:9@£f 100 RS éJS &gctﬁ%qgmsol&{g%t&a”.y

conducti've co according to the pres

i nventg-lgj‘l 1 alEbllOSs@"chcatﬁ_O\HanVIllelw%.tlrl%tsltl}%td.%%{ ahn an

enl ar ge scale, an elastic anisotropically con ive

dnl iR ddy adta Bl S@lid QI LA Y HONAHIP M@ QAN R uctive film
according to anot her  enbodi nent of the present

imviend i 01 s 20-dp itha 106 | doraiyd i8Ry & i@ ddtast rsaidwag,lrprplg 1.
an enlarged scale, an elastic anisotropically

conductigre ¥ iilama reraks-akicsaionepi edkky icondyehkitieg the
connector according-to a further enbodi nent of the
guresEictimrentii gm diippraliiis o e svirdwgofina el@fcarric

for test used in 25 Exanples. Fig. 18 illustrates a
ysasligtianreofvad uedi.on of el ectrodes to be |nspected in

an |ntegrated circuit formed 9 February 2007
Fig. is a cross—sectional view 1llustrat1ng a state

that a melding material has been applied to a meold for
molding elastic ahieotropically conductive films to form
molding material layers. |

Fig. 7 is a cCross-— sectlonal view 1llustrat1ng, on an
enlarged scale a part of the mold for molding elastic
anisetropically conductive'films; | |

Fig. 8 is a cross-sectional view illustrating a state

"that a freme plate has been arranged through spacers

between a top force and a bottom force in the mold shewn iﬁ
Fig. "6. | |

| Fig. 9 is a cross—sectional view illustrating a state
that mOlding material la&ers of the intended foxm have been
formed between the top force and the bottom force in the
mold. | | | |

Fig. 10 is a cross-sectional view lllustratlng, on an

renlarged scale ‘“the moldlng materlal layer shown in Flg. 9.
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29 on the wafer for test shown in Fig. 17. Fig.9%gbruary 2007
illustrates the electrodes to be inspected in the -
integrated circuit fornmed on the wafer for test shown

in Fig. 17. 5 Fig. 20 is a tgp view of a frane plate
produced in Exanple. Fig. 21 illustrates, on an

“enlarged scale, a part of the frane plate shown in

Fig. 20. Fig. 22 illustrates a nolding surface of a
nold 10 produced i n Exanpl e on an enlar%gd scal e.

Fi g 2531‘3*5 B - SRa it ianéd Miestir éﬁsﬁéaé}mq a
S LR S
AP 1y S N o T S8 .
/&n[?zg]frdr g'{pII{ ?ﬁlﬁ/ Con :“fi{/%] Cdg)ir]]:r?é:c “or |?%rﬁr essuri zi ng
plate@‘g%vvff”lén&”gﬂégét%?@t%gg%%g%ﬁg%rulgugﬁ %E%T% the

El ectrodes to be inspecte rame plate,
RSO ORI GRld iy HPNAUGHH 1UE-f hlaPedl &%%%'e%%'&%' %%parléus

Air circulating holes, 16 Positioning holes,

s iasg lmq@rarsﬁdwp:iaddmw QR & of Iclorﬁec%% Mel-@irB@ng to
material |ayers, 21 Functional parts, 25

Hhengiueiders: partentfion .connection, 23 Insulatlng part,
24 Projected parts, 25 Parts to be supported, 9
Febr uary .2037 183@& cross-sectional view illustrating the
construction of a principal part of an exemplary probe
member according to the present invention.

Fig. 14 is a cross-sectional view illustrating the

construction of another exemplary wafer inspection

apparatus uéing the anisbtrbpically conductive connector

according to the present invention.

Fig. 15 is é plan‘view'illust:ating, on an ernlarged

scale, an elastic anisotropically conductive film 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 elastlc anlsotroplcally conductlve film in an

anlsotrOplcally conductlve connector according to a further

embodiment of the present invention‘
Fig. 17.is a top view of a wafer for test used in
Examples.

Fig. 18 illustrates a position of a-region of

. electrodes to be'inépected in an integrated circuit formed
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26 Conductive parts for non-connection, 27 Prof Eepreary 2007
parts, 30 Circuit board for inspection, 31 Inspection

el ectrodes, 5 41 Insul ating sheet, 40 Sheet-Iike
connector, 42 Electrode struggdures, 43 Front-surface

el ectrode parts, 44 Back-surface el ectrode parts, 45
Short circuit parts, 50 Chanber, 51 Evacuati on-pi pe,

55 0-rings, 60 Mold, 61 Top force, 62 Base plate, 10

63 Ferro netic substance l.ayer.s Non- magneti c

Yy gt qg‘aycé%,te@%asggﬁ’gsééld%ﬁ rt §4} 65 Botgtom
force,..66 se_plate, .67 Ferro neti,c_substanc .
| ayerd %8 %or}-lﬁ’éﬁ&f&aitgssﬁggt 32% tlrgf?‘grssfé%gg RASBSSEGY *n

.éﬁgifht é%%}%gﬁFgg%gi§p§%?&%?3é%T@%glgﬁ%%gfggg g%gk shown

erials materi a hrou
Negnet  El ectrode part, 76 Electric resistance
et eregf 2137580 Top force, 81 Ferronmagnetic substance
| ayer %sig.S%oN%- HRgRet L eaUBSt aNee kY Bl ace8prBattem in
force, 86 Ferromagnetic substance |ayers, 87 :
neti c substance |ayers, 90 Frane plate, 91
‘Opening, 95 Mblding material |ayer 25 P Conductive
parti ¢lies. 2BEST 1MelRkaEOR, CARRYhNen QT gEHEs tAVENTRONa®t of
February 2007 31 The, enbodi nents of the present ‘
tihiey eifsin@n plidte shewei tnaf ey .beodescribed in details.

Fig. 22 illustrates a molding surface of a mdld
produced in Example on an en;arged scale.

Fig. 23 is a c;oss—Sectional view illusfrating a
state thét a frame‘plate-hés been arranged within a mold in

a process for producing a conventional anisotropically

conductive connector, and moreover a molding material layerx

has been. formed. .
[Deécription of Charactersj
-1 Probe member, 2 'Aﬁisotropicallf ¢onductive connector,
l3 'Pressuriziﬁg plate, 4‘ Wafer mdunting table,
5 Heater, 6 Wafer; 7 Electrodes to be inspected,
‘10 Frame plate{ | | |
11 Anisotropically conductive film—arranging holes,
15 Air_circulating holes;.16 Positioning holes,
“'20 Elastic anisotropically conduéfive films,
20A Molding material iaYers,:21_Fun§tidnal'parts,
 22 ConduCtive‘parts for connection,
23'Insulating part, 24'Projected‘parts,

25 Parté to be supported,
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[ Ani sot ropi cal | y¥ conducti ve connector] Fig. 1 i3 Fgbruary2007

plan view illustrating an exenplary 5 anisotropically
conductive connector according to the present
invention, Fig. 2 is a plan @0ew illustrating, on an

enl arged scale, a part of the anisotropically
conductive connector shown in Fig. 1, Fig. 3is a

plan ViGM/ iIIustrating, on an enlarged scale, an
s AN S Branl Gl v conduelixeg I m in the
anlso roplca conducti Ve ‘connec own in Fig. 1,

o A 0Ss- sectional view illustrating, on
an eﬁ% P&EJ! %a ‘the elastic anisotropically _

conugting f iddmid ddre sxfegini cally conduct i ve

connector shown in Fig. 15" Thée ani sotropical ly

chﬁéﬁ&ﬁweeqte@tW in Fig. 1is that used in
conducting electrical inspection of each of, for

exanirisula tind ahidat 0f40 Be@ratiateCicbhrietoxf,or med on
a wafer in a state of the wafer and has a frane plate

1A EwWdivde pltdaltdnesof anirseinepuadace cardittdddee parts,

20 fil marrangi ng holes 11 (indicated by. broken |ines)
edch Bait-endifaget Rleughrode phe tishi dbneas+wi #drcuit parts,
direction of the frame plate have been fornmed as

| HQudtheated i #1FEyacRatoa . papesobSopi-cahby .conduct i ve
filmarranging holes 11 in this frame plate 10 are

f &0 licn &dcdedaReecni t 82ePeser pdet25 regions, in

- which electrodes to be inspected have been. fornmed, in

al%3 e roRPegraied sePetarcs f8¥REE on the wafer t hat
is an object of inspection. _Elastic anisotropically 9
Pymﬁgﬁ?tl§2SEEﬁ&G&FﬁvéaﬂﬁFﬁs $62hB¢rRgsed parts,

wi se direction are

c d ct|V|t in th ckne S-
a%ﬁ #ﬁgﬁ P ﬁgeregﬁe fFeP ﬁﬁﬁsotroplcally conduct i ve

. f%Hn%%rran

rrom gn%tg %%b%%ance_ ayers,
68 Nonwmagnetic subStancg layers, 68a Recessed parts,
6§a, 69b.Spacers,
71 Cell, 72 Side wall méterial,
73 Lid material, 73H Through-hole,

74 Magnet, 75 Electrode part,

- 76 Electric resistance meter,

80 Top force, 81 Ferromagnetic substance layers,
82 Non-magnetic substance layers,
85 Bottom force, 86 Ferromagnetic substance layers,

87 Non-magnetic substance layers,

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

P Conductive particles.

BEST MODE -EV‘ORiCARRYING OUT THE INVENTION
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frane plate 10 in a state they are each support 8depipary 2007
the 5 peripheral edge about the anisotropically

conductive film arranging hole 11 in the franme plate

10 and in a state independer®l of adjacent

ani sotropically conductive filnms 20. In the frame

plate 10 of this enbodi nent are fornmed air

circulating holes 15 for circulating air between the

10 d
L) ancHeL aRbSR G EONSHCL '%&%%%‘é‘ﬁ;frﬁ;e%ﬂeooe TRRE
Héfé§ﬂ£fté§dﬂ‘é'58?cs¥}§%\ﬁ. ad ;ﬁgﬂ a wafer

I nspecti on appar at us, e descri bed

?ﬂﬁ§§8£‘§8§ﬁ¥all? @gﬁiéil%&'gf\?e pgsidioging holes 16 for

positioning to e object of 15

1 nspecgign, 1a11§I a Iﬁiéﬁ%ie@oﬁfﬂjé@faﬁwe&f'%r@ﬁﬁw

fornmed. " Each of the elastic anisotropical
@@ﬂ@l@@i@y_ef:élLﬁscoﬁ@udﬂ.ﬁlé@ré@f%@{t@ﬁ ﬂ@éﬁdfn@ow NEd C
subst ance and, illustrated in. Fig. 3, has a
ﬁtm@émﬁnﬂmv@ﬁtioﬁl EDfiposets of praplwi@kiiyi @dtrating, on
conductive parts 22 for connection each 20 extendi ng :
am ¢mbatdedkaeske W Sepaltt acf iidre (aiiscit@iically conductive
per pendi cul ar to the paper in Fig. 3) of the filmand -
arnn¢gised athogn par tFR38. floy rdy ardbui & helarespiest | ve
conductive parts 22 for connection and nmutually
1 hkis Bfa g hette axrfctdace gk, 2 ferasoimect i on.
The functional part 21 25 is arranged so as to be
arfb?c%ft*@apw%]ey AEBITopIc A IR idbndikctandesotropically
fi arrang hole 11 in the frane plate 10. The
%%‘?Ll%ct?zr fBForifedti®n In ate Fighctd ormala 9
Febr ua Q% 2 07 . 33 art 21 are ,arranged in accordance

IR P ISR 05 Ph e IGH 496 scale,

: ectrodes to be |ns t.ed in rated ci.rcuit
_éﬂe =1 q: anis trop %_ ic 4ﬂ§%ﬁ3 g%. the

15

20

25

I e R T he Ve

dd¥§H¥¥dﬁ¥bafﬁyjé%ﬁﬁadffyalé%nnector shown in Flg 1.

The anlsotroplcally conductlve connector shown in
Fig. 1 1s that used in conductlng electrlcal lnspectlon of

each of, for example a plurality of 1ntegrated circuits

_formed on a wafer 1n a state of the wafer and has a frame

plate ‘10 in which a plurallty of anlsotroplcaliy conductive

 film—arranging holes 11 (1nd1cated by broken lines) each

. extending through in the thlckness—W1se direction of the

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 is an object of inspeétion. -Elastic.anieotropically
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5 connected to the el ectrodes to be inspected ifi FeRasary 2007
i nspection of the wafer. At a peripheral edge of the
functional part 21,- a part 25 to be supported, which

has been fixed to and suppoBted by the periphery

about the anisotropically 10 conductive filmarrangi ng
hole 11 in the franme plate 10, is fornmed integrally

-and continuously with the functional part 21. Mre

jficall th rt 25 to be supported in this,
SBESHERERE Yo 2R3 (R B 1ihed Dhness-

0 ' ) C ted state sq.as to grasp
‘tﬁﬁgg ?lg?%(éj%lf% e%/é)aag%yu nqo%gea%hi%loef rroepslpceaqcllf onducti ve
AhiGhe 265800 1Y QL& i Jd NG, 4,A08, P s i tihe
conducti%e parts 22 %gl%é;n%l@i%n |r#%trﬁgfa%ofﬁ%r?cﬁqonla the
pashe 2419t the &l astdGani gty opie I,
fil mez%, c%nduct ive particl e_sSJE P ex%Hbcl%ii ng 20 By the
PRENShE A adfg& WP A thathAla i G AN AN Y RARIA G e £ilm-
oriented so as to align in the thickness-w se
gt r£adiion esle 111 Ust et dahndiatde 10 dke 10t Relstate
hand, the insulating part 23 does not contain the ‘
Todejuetdaret paf tddjaeser® anialdtrori sdancelondeeniiaie films 20.
them In this enbodinent, the part 25 25 to be '
Buppor t Bchnen nllegcellds tofc tandiss etnbogiioanlty acenducinede air

~film 20 contains the conductive particles P. In the

et aeimg inalesy lét dor prigjcedisdd ngartis R4 t@cEabihar y
2007 34 protruding fromother surfaces than portions,
HHL AP 1 Gl L Yo seaddahie ep gongiezz ofropndoanaember afd acent
eri pheries thereof are |located, are forned at those
15 h T Ko esisyed 249 frerpuRdt PoRaEsgare Zeduging

the elastic adni.sot r%pi cally 5 conductive film 20, . .
system 1ls used in.a wafer inhspection apparatus, which will

be described subsequently. In addition, positioning holes

16 for positioning to the wafer, which is the object of

inspection,-and'a.ciréuit board for inspection are formed.
Eacﬁ df the'elasticranisotrOPically COnducti%e films
20 is formed by an elastic polymeric substance and, as
illustrated in Fig. 3, has a functionél part 21 composed of
a plurality of conductive parts 22 for conﬁectiénleacﬁ |
egtending in the: thickness-wise direction (diredtion
perpendicular to the paper in Fig. 3) of'the fiim and an

insulating part 23 formed around the resﬁective conductive

 .par£s 22 for connection and mutually insulating these

conductive parts 22 for connection. The functional part 21

is arranged'SO-as to be located in the anisotropically

conductive film*arranging holelll'in the frame plate 10.

The conductive parts 22 for connection in the functiohal
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The thickness of/the frame plate 10 varies acco? fPhiyary 2007
to the material thereof, but is preferably 25 to 600 m
nore preferably 40 to 400 m If this thickness is

smaller than 25 m the streng3h 10 required upon use

of the resulting anisotropically conductive connector

is not achieved, and the anisotropically conductive
connector tends to be lowin the durability. In

Lthon uch iffness_as the formaof the frane
B2 o S e A T e STt he A ng 15
RLOPELLY i i call onduct | ve caqnnect or
REOPEIRLnd NEo 201 SELEOM o8k | £ DS LUE £OINSEL
OhbgEctbang, {he £lastiorani SoLLepl Cﬁﬂﬂe&%&d d Warer,
films 20 forned in the anisotropically conductive
frhienars apgh neb &l ese 1%%%@{%&,00&&{ Rledtticall
t hi ckness, and %t may be 20 difficult in(%onéighség to
eshheyee@ogsl gondicddvidded Ncd hee GRAPIGIHY 8 PaHsS 22.
for connection and insulating property between ,
adjpeent o onflutie weafpart s 22 for connection. The form
and size in a plane direction of the anisotropically
conducii e gadiptemadngidyg: hdl ehel Funatib@al2pafrtarre, a -
plate 10 are designed according to the size, pitch and

et eth of e evtrodesed 0 Weldmdpectedn f ixedafter ardat

is an object of inspection. 9 February 2007 35 No
PRI ArPY itHie pEdrhiery mivsdd the andsogrioali dedrly
formng the frame plate 10 so far as it has such _
Q4 Geste THd mRe nedsiiing dy i dre 1pl dhe foame pdede 30, is
e q§£qrned, and the formthereof is_Stably retained.
’%B?" aJrPdﬁeé‘:[ra\)—gTYi G P HIS G Lyatidihalthes fepcid onal part
tallic materials, ceramc nmaterials and resin ) .
Giut ef PaFs SREGHECAL LY gﬁ%npﬁﬁg fgaﬁﬁ be supported in this
embodiment is shaped in a forked form and fixed and |
supported in a closely contacted state so as to grasp the
periphery about the anisotropically conductive film-
érranging hole 11 in the frame plate 10.
In the Cdnductive.pa;ts 22 for connection in the

functional,partHZI of the elastic anisotropically

conductive film 20, conductive particles.? exhibiting

_magnetism—are contained at high density in a state oriented
s0 as to. align in the thickness-wise direction as

- 1llustrated in Fig. 4.-'On the other hahd,'the insulating

part 23 does not contain the conductive particlés P at all

. or sdarcely contain them. In this embodiment, the part 25

to be supported in the elastic anisotropically conductive

'film-ZO contains the conductive particles P.

In the embodiment illustrated,'prbjECted parts 24
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plate 10 is forned by, for exanple, a netallic @ February2007
material, an insulating filmmay be forned on the
surface of the frame plate 10. 10 Specific exanples

~of the netallic material for34forming the frame plate

10 include netals such as iron, copper, nickel,
chrom um cobalt, magnesi um manganese, nol ybdenum
i ndium | ead, palladiun1 titani um _tungsten,

tin nd sil.ver d al | oy
3%“{%%*% i SoR P A Rl el "R e ene

rraterl aJ[JLTeZt?am tﬁhsfoffﬁcﬁr{egé%aﬁ%a%C?%ﬁqld% %leessaﬁerec’f
£ySi b 00 YIRS A5t OAtyuLHcgseet RN Ln S YTBes of

plate. 10 nay preferab magnetism at | east

ﬁﬁetfﬁhdﬁﬂdﬂgﬁﬂﬁﬂrﬁxﬁf'fH]Eﬂenglééﬁic2§Hf§3ﬂﬂgﬁﬁ5§ﬂﬂﬁ

conductive filmarrangi ng holes 11 thereof, . e.
aatdd O S PRa i1, the el astic anlsotroplcally
conductive film20 in that the conductive particles P’
can 2%5thke ttdusethd0 die ent@ianed piisttle a@s&ar eshacpatktiing
25 to be supported in the elastic anisotropically
oot trate fild IM2: rd0F 2 0 Ges praffiechbliyl l25beo 600 pm,
descri bed subsequently. 9 February 2007 36
nﬁpmﬁnetfdsrla}blg Hits tmord0Copuay preferably have a
‘'saturation nmagnetization of at. least 0.1 Wo/nR2. In
parti dfl &hist kdickinelse fisameajllate thenmayp pmef éhabbyrength
be formed by a magnetic substance in that the frame
rrﬂqaltlereﬁo UpSTe¥SPE F Fdeprediddd nas asﬂé@ltﬁ-”oélé‘»%éﬁfﬁl es

t he .magneti c substance form ng a frane plate
OP@C’i”l‘FélﬁY&e GO HATe kel n%@mlevgripoy@gd &Pt hese

and % | oys or aIon st

‘anf% oplc;f¥y ‘conductive connector ten%%lio_ge lOW'in-the

durability. In addition, such stiffness as the form of the
frame plate is retained is not achieved, and the handling
property of the anlsotroplcally conductive connector

becomes low. If the thlckness_exceeds 600 Um on the other

“hand, the elastic anisotropically conductive films 20

- formed in the anisotropically conductive film-arranging

holes 11 become too great in thickness, and it may be

difficult in some cases to achieve good conductivity in the =

. conductive parte 22. for eonnection and insulating property

between adjacent conductive parts 22 for connection.
The form and size in a'planerdirection 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.
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these magnetic netals with any other metal. WhehFepary 2007

ani sotropically conductive connector is used 10 in

the WLBI test, it is preferable to use a nateri al

having a coefficient of |ingar thermal expansion of

at nost 3 x 10-5/K, nore preferably -1 x 10 7 to 1 x

10-5/K, particularly preferably 1 x 10-6 to 8 x

10-6/K as a material for formng the frame plate 10.

15 Specific_ exanpl es.of. . such a.material ,include invar

al | oy 80 BER S UIRvan LR ATISP 4F1 OJROSEENO s ERFhuhfal For
. l.oys or _all steel s _of._magnet.ic,netals, suc

j%@g?ﬂ%tﬁ?%?é&?H%b g%t§n3%4foaﬁﬁgy%slﬁttﬁgs ?uCh 3¥SPeness

2N LR %ﬁh %Q%ggpkhﬁ%ecgﬁn?gtﬁ%rﬁc%grggngefﬁgmég, and

the present 1nvention, "the elastic anisotropically

NG ¥@elleoP 48 hasphy ek REARPErF £5. Showy | 0,408,

fol |l ow ng (el)eoto (3). (1§}'I SSpSési ng that ?’Ee t ot ‘al ue

- KweRek rohatke 160RAWeHhVes RREES 122 FQkeE9RNECt EOPakSC

Y, and an electric resistance of 25 the conductive
mdkelr 132 sf ahaceeReet neReiriad sShalepthakea .| aathftné X dame
g has been applied to the elastic anisotropically
ptaneudi ie Fblemed0byn @otrhegknpss- WaSReDaFebeuasye200Y, an
‘37 direction thereof is R g, the nunber of conductive
ipanftstihgr féonneeli be fhated wal tReofuRFgcesofoles frame
than 1 52 is at |east 90% of the total nunber of the

~ péafiguéPi.ve parts for connection. 5 If the nunber of

conductive parts for connection that a value of Rig

i s | oWBRCLRaf 2x9Ppigs| eSsthhanebatd b¢ maeerial afor

nunber of the conductive parts for connection,. it is
Tarrapgulbet 6rrBeaPhatRelAetBsludy BoRalSt PUFE yasnbren,

the . ) R :
copper, nickel, chromium, cobalt, magnesium, manganese,

molybdenum, indium, lead, palladium, titanium, tungsten,

- aluminum, gold, platinum and silver, and alloys or alloy

steels composed of a combination of at least two of these

‘metals.

Specific examples Qf the resin material forming the -

_frame;plate 10 include‘liquidncrystél polymers and

polyimide resins.
~The frame plate 10 may preferably exhibit magnetism
at léast at the peripheral portion about the

anisotropically conductive film-arranging holes 11 thereof,

l.e., a portion supporting the elastic anisotropically

COnductiVe.film 20° in that the conductive particles P can
be caused to be contained with ease in the part 25 to be

supported in the elastic anisbtropically'conductive‘film 20

. by a process which'will berdescribed subsequently.
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resul ting ani sotfopically conductive connector 9 Eebrsagy 2007
10 repeatedly over many tinmes, or when it is used
repeatedly under a high-tenperature environnent. (2)
Supposing that an electric rgsi stance of the

conductive part 22 for connection in a state that a

load of Y x 6 g has been applied to the elastic

ani sotropi.cally 15 conductive film20 in the

t hic

: . - W di ti I s _R6q, h f .
O rarte T G CaMe Ao HST B Varade 61 AggTation

is | t.han 52 i.s..at, l.east, 95%.0of the .t ot.al

ﬁ%ﬂ%ﬁﬁ%gﬁtﬁﬁk‘%%%ﬁuéﬁ%ﬁ§;%n%s 8}‘cdﬁh§§€%ﬁfu§§r1rﬁpe
er-.0f C [ iq\We fQr ti a 0 :

R e T NE P ¥ oIV B (Bhaky Gopgpeic

Qﬁﬂ%téﬂaéﬂiﬂu5H§%'ﬂq,&ﬂ%n%p@ﬁ%ﬁkJW% H%f%%SQOEo be produced.

connection, it is i fficult to retain the_necessary

condugijeVitey MeRmbies LeSHhd RYgARESe!t EABs¢ahkY forming

conductive connector is used repeatedly over many

siidies, famshen dtde 19 Used vaepaaied! widkeundebbait, alloys

hi gh-tenperature environnment. (3) The nunber . of

ofontuGt wagnartis meftadennedid anloyBabraavabyesabeRegof

is at least 0.5 52; is at nost 1% 9 February 2007 38

- tueslkemalpng tdtc mesthlB. v¥thmang prtéleer abltylat nost 0. 1%
~particularly preferably 0% of the total nunmber of the

condu®tieve tpar enifotropagedfyopontdfictheengabeectpr is used
conductive parts for connection that 5 a value.of R6g
ips the WaBdt tess ., SAtj dst pyedesablet he upesal Mpkgrial having
ani sot ropi cal Iy conductive connector cannot be

23 CPFAITHLF 1§8dd Oifn L REaF N $PEETRIn cEPaRSHAPePL Fhemost 3 x
oygjall t hi ckness (thickness of the condugtive Qant'

192 hor R IS ST AN Y et i st r 50 el Enbldi FenPRréfcutlarly

prefeﬁabiy 1 x 10°° to 8 x 104/K as a material for forming
the frame-platé 10.

Specific examplesﬁof.such a material include invar

alloys such as invar, Elinvar'allbys such as Elinvar, and

alloYs.or alloy steels of magnetic métals, such as
superinvar, qovar-and 42 allof.

In the anisofrépiéally conductive Connectér according
to thé present inventién,'the elastic anisotropically
conductive film 20 has'initiallproperfieé shoﬁn in the
following (1) to (3). |

(1) Supposing that the total number of the conductive

fparts 22 for connection is Y, and an eléctric resistancefof

. the conductive part 22 for connection'in'a state that a

load - of ¥ x 1 g.haé been applied to the elastic

anisotropically conductive'filmIZO in a thickness—-wise
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10 the el astic anisotropically conductive fil m 9&epary 2007
preferably 50 to 2,000 m nore preferably 70 to 1,000

m particularly preferably 80 to 500 m When this
thickness is 50 gmor greater, an elastic

ani sotropically conductive film 20 having sufficient
strength is provided with 15 certainty. Wen this

thi ckness is 2,000 mor smaller on the other hand,

duct i ts_22 f nect i hayi
BHAGEL et 7 opef (15 ar o PPoUT et v t HoQRFtar hYS PTRES
0oj ect ed hei ght. of | ected, t 24 | .
BBl EFEETS e St GO0 TUE bk e ot bt v ERpsk Rnis at
204 ' t_. f . |
b3t res BRLER S B ke TS B R g o

@bEnb oL B4, whereby the conductive parts 22 for
connection are sufficiently conpressed by smal | ,
pressuf# zing Hiofss: S0 ddiatuqod g%%‘%%u%'rwcto&rﬂe%tion that
surely achieved. 25. The projected height of the

Pred Bed 6dr part 1 341 beer PERLLT ADHY 1 8t 3 ARST A9RY% 0 HOLE the
preferably at nost 70% of the shortest wdth or

theaneteiniedr tde o] eaidcdiard pddts9 foebideainec2QA0h, 3% is

Projected parts 24 having such a projected height are
d of frech 1 twhiery et dite firo|eciceds apar tconalie tneti tueklead the

"mhen they are pressurized, so that the prescribed

remductniayiant sdtsrauire Yl yachinglpedive Toanekitokndss used
(thickness .of one of the forked portions in the ‘

| iepestedie vEth otinte itdmest, tdve whant 125 isousigd repeatedly

supported is preferably 5 to 250 m nore preferably 10
YHSSE JhIharRanaiise Frefieoapieptis to 100 m It is
not essential tqg formthe part 25.to be 10 supported

Jin thePorHeRorsny Hed ifP #afchEifi X6816528RPyOL the

conductive part 22 for connection in a state that a load of

Y x 6 g has been applied to the elastic anisotropically

conductive film 20 in the thickness-wise direction is Rgg,

the number of conductive parts for connection that a value

'_of Rey is lower than 0.1 £ is at least 95% of the total

number of the conductive parts for connection.

'If‘fhe number of conduétive-parts forlconhection‘that'
a valueréf Rw.is lower tﬁan 0.1 Q is less than 95% of the
total number oflthe conductive parts for'COnnectionF it is
difficult.to retain the necessary_conductivity when the
resuitiﬁg anisotropiéaily conductive connectof is used
repeatedly ovet‘many times, Qr When'it islused repeatedly
under a high?temperéture environment.

(3) The number of conductive parts for connection

that a valué'of'EQg_is at least 0.5 & is at most 1%,
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-cure

one surface of the frame plate 10. The el astic 9 February 2007
pol yneric substance form ng the el astic,

ani sotropically conductive films 20 is preferably a

heat- resistant polyneric subgtance having a

crosslinked 15 structure. Various materials may be

used as curable polyneric substance-formng materials
usabl e for obtaining such a crosslinked polyneric

b . Ho . ld.qui d il bb [ o
BROATEY Thd il G FEConE FIRBer Hay DECRRy Co
it t d i ,

B s P A L B S hE s R BT, hRe

é@ﬂ&%ﬁﬁ?ﬂéi§§}€§ﬂ¥%r'ééﬁﬂéﬁﬁ?o%icone rubber is that

y a‘reaction of ‘a vinyl group with an Si-H

bond 1 dC ARS8 N RRAGK th YR pak@REFEQMRARRRE L ion that
type) conposed of polysiloxane having both 25 vinyl

Aroun et i Hbopd podsa g wo-@ack LyPekide; tne
conmponent type) conposed of pol ysi | oxane. having a
MWt ing el sand-palessilvoxanaulay g cafnSicthrbeadnoknbe
the present i-' 9 February 2007 40 invention," _
aaddialilgn usyee i qiied isisipeca@ienr vibear wafetthe t wo- pack
type is preferably used. As the addition type liquid
silicohe owebedl ithickeesst fahibaueng afvicbeosphyuotive
preferably 100 to 1,250 Pa-s, 5 nore preferably 150.

| rert8@@ Pars copaedtdwnarihy tpeefidlabliy2a260 cobs0dmpas)apf
. 230C. If thiss viscosity is |ower than 100 Pa-s,

three @lpgistda enigotrweicoddiccrrdupaiviecFédm gO0sdeh
addition type liquid silicone rubber is easy to occur
rne fgrapdivdisfy teatZeOi08l Pror mgbeabreAgrehéveidstpcl . 000 Hm,

ani sotropically 10 conductive films 20, which will_ be
L§U§§@é@§ﬁpﬂy,80 to 500 Mm. When this thickness

is 50 pm or greater, -an elastic anisotropically conductive
film 20 having sufficient sttength.is provided with

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

the other hand, conductive parts 22 for connection having

necessary conductive properties are provided with certainty.

| The projécted height of each projected part 24 is
preferably at least 10% in_total_of the thickness in the
projébted part 24, moré preferably at.leést 20%. Préjécted |
'parté 24 having'such'a‘projected height are formed, wheieby
the conduCtiﬁe parts 22 for conneqtidn are sufficiéntly

compressed by small pressurizing force, so that good.

conductivity is surely achieved.

The projected héight of the projected part 24 is

preferably at most 100%, more preferably at most 70% of the

shortest width or diameter of the projected part 24..




10

15

20

25

so that good storage stability is not obtained.2 February 2007
addi tion, the conductive particles are not oriented so
as to align in the thickness-wi se direction of

‘the.nmolding material |ayer when a parallel nmagnetic

field is applied to 15 the nolding material |ayer, so

that it may be difficult in sone cases to form chains

of the conductive particles in an even state. If this
250 Pa s on the , other

RCRES %%EE?EQ?% %%%rrfe%gswr gﬁft g el i T
NI AL e e AR Lo d SO 58568 A
?S?#téf’é] %Qgsgpfgd%gt Ig{g %t Iﬁl‘eegﬁ g‘?{ﬁe Jini%ed conductlvlty

I Cle y nove even magnet

féE%&&é a§@g1g$g&o t he nDIdlng material | ayer.

Therefore It may be difficult in sone cases to

or i entyHde eondiicdd Ve iR €% S XS J10 42 @i gld N

the thickness-wise direction. The viscosity of such

Pl 100 11y Pend | Ok S d 4 LPONBrbJURRETL)CHT hadTRasUr 64 o

by nmeans of a Brookfield type 9 February 2007 41
bd sapRiled Migirdharal8sts GcANSIPLOPIER! ¥>referably 10

. conductive filnms 20 are forned by a cured product

Hchers naf t eyareferrad it gasFernapined sSidd qon pwbber )
of the liquid silicone rubber, the 5 cured silicone

r ubberd tprief erogble;sﬂms:ialcmwprf@em ahesphraf 25atonbst
10% nore preferably at nost 8% still nore

. SpREcertEst yiratth stomdmcatf ors0ot and itthewagolwer é4siedn toepnly

exceeds 10% chains of the conductive particles P in

| e SWFRERCAE e lgarirape mdateoddect i on is di sor der ed

resul ting anisotropically conductive

when tge 1?
connettore '§SE§%dp°Hé‘B%%%‘édF‘j’/b%|F%Fe‘Feaffhlfr@%flq erﬁ%reakatﬁrelc

enV|ronnent As. a
nlsotroplcally conductlve fllms 20 is preferably a heat-

resistant polymerlc substance having a crosslinked
structure. Various materials may be used as curable

polymeric substance-forming materials usable for cbtaining

- such- a crosslinked poiymeric substance. Howeﬁer, licuid

silicone rubber is preferred.
The 11qu1d silicone rubber may be any of addition
type and condensatlon type - However, the addition type

llquld silicone rubber is preferred. This addition type

liquid silicone rubber is that cured by a reaction of a

vinyl group with an Si-H bond and includes a cone-pack type

{(one—component type) composed of polysiloxane haﬁing both

. vinyl group and Si-H bond‘and'a two-pack type (two-
component type) composed.of polysiloxane having a vinyl

: gfqup and polySiloxane‘having*an Si—-H bond. 1In the preeent
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result, it is difficult to retain the necessary® February 2007
conductivity. In the present invention, the

conpression set of the 15 cured silicone rubber can

be nmeasured by a nethod in d8cordance with JIS K

6249. The cured silicone rubber formng the elastic

ani sotropically conductive filnms 20 preferably has a
durometer A hardness of 10 to 60, nore preferably 15

£19v<§19u&9 %&l%hgr?gﬁéaéjrlqcﬁ{ @Jlsﬁl%%otn% gglb%terz%tf t&ae two-—

t he dur on®et er ar ss is lower than1

pasHl BfhNG Palte Z3- 24 Yaddy, i nsul ating the conductive
parts 22 for connection 1s easily over-distorted when

pressuki 28d, agndthbnmMypbe: igiihi &1 {cdhe SAMBLEASESs tseq
retain the necessary insulating 25 property between

tHet qondiiag i 67ipaddsi 32 Jopre@estivonoo kb ttheso ra-s,
duronmeter A hardness exceeds 60 on the other hand,

+ oo IssS e B8 e Horic ofo & 0 IEsi-der phlry ikeawy 1opdeiferably

requi red 9 February 2007 42 for giving proper

2hGtior t30h Reo & ket cdductiverhpar tvd s22sfiay ieonpeetsi ahan

so that for exanple, a wafer, which is an object of :

FHs deetd opracdpdsato cwayse tdpeeaondatoimat pemtdcles in such

breakage. 5 In the present invention, the duroneter A

ariﬂéirldhlé%ls tae tHavde ed lsidoneomebbebbas €aAybsoneasuredn a
a method i.n_ accordance with JIS K 6249. Further, -

th{léhém & ienipdoder Gheinisg ftdenkhgsthe aép-agwepwally

otrqplcalk%f ndu tive filnms 20 preferably has
St ngN/PF ﬁﬁ?@eréﬁeFHBF9qH?nter
t .10 Kk stil pre er abl | east, 15 kN m
31 R, Dredramsy e Eadt 30LkRPHR TR holt oar
addltlon, the conductlve pa;ticles are not oriented so as

to,align in the thickness-wise direction of the molding

material layer.when'a parallel magnetic field is applied to

the molding material layer, so that it may be difficult in

some cases to form chainé'of-the conductive parficles in an
even state. If this V1sc051ty exceeds 1,250 Pa-s .on the
other hand the v1sc051ty of the resultlng moldlng material
becomes too hlgh, so that it may be difficult in some cases
to form the molding material,léyer in the mold. In |
addition, the conducfive particles are not Sufficiently
moved even when a parallel magnetic field is applied to the
molding material layer. Theréfofe, it may be difficult in
some.caseé to,orienﬁ ﬁhe cOnductive'particles so as ﬁo
aiign in tﬁe thickness-wise direction. |

The viscosity of such addition type liguid silicone

rubber can be measured by means of a Brookfield type
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strength is lowef than 8 kNN m the resulting el 3§gpbgary 2007
ani sotropically conductive filnms 20 tend to

deteriorate 15 durability when they are distorted in
excess. In the present invent#tilon, the tear strength of

the cured silicone rubber can be neasured by a nethod

in accordance with JIS K 6249. As the addition type
liquid silicone rubber having 20 such properties, nay

PEs dhat marketed as liquid silicone rubber

"KE2000" series or "KE1950" series from Shin-Etsu

Chem gabnCRne kidsthB EH@sBE%éEEEa&TyeEBhQGctﬁer@E?&s 20
curing catalyst my be used for curing the addition

dedrintid hifid | GONR RRdudiPelhe ASI et A Xl dN&Ed to as
catal yst, may be used a pl ati num cont ai ni ng cat al yst.
‘Spaaid i exapl abidened s it udemuipudiclasdenawboer, the
catal ysts such as platinic chloride and 9 February

AlEd =43 isalrtes tlldreofprgieaatdblymims ad Wwadethssion set of
group- cont ai ni ng sil oxane conpl exes,

ati mdsdi [ld%anenqpt @t rafmmdriipl exesjost 8%, still more

- platinum1, 3-di vinyl tetramet hyl di si | oxane conpl exes,

resfsirekdy @it M fenaphdssiiv ne 107 Yo i saigpn. set
platinum 5 acetyl acetate platinum chel ates, and
R di%ne- Pt ah densloades tivee rardumlest R Ha@ the
curln .catal yst used is suitabhly _selected in view of :
eoﬁ’at% Zurfivy C@é“tnz%%tonaﬁ& déteides@d igien the

tre tnent condltlons However is 10 % nerally 3 to

TESUpAr Y By el %Plﬁ&llfwf)%W eSS 51 o7t fie used

| d I
e MR A o e SR v Lo onAfyae

ﬂes%ﬂ%d i%lﬁ%oﬁgffﬁgﬁﬁn t%d&%% 1%h% I%%%%%S%Ty
conduct1v1ty. ‘

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

The'cured silicone rubber forming the elastic

- anisotropically conductive films 20 preferably has a

durometer A hardness of 10 to 60, more preferably lSJto 60,
particularly preferably-ZO to 60 at 23C. If the dufometer

A7hardness-is lower than 10, the lnsulatlng part 23

',rmutually 1nsulat1ng the conductive parts 22 for connectlonr

25

is easily over—distorted When-pressurized, and it may be

difficult in some cases to retain the neceséary insulating

property between the conductive parts 22 for connection.
If the durometer A hardness exceeds 60fon the other hand,

pressprizing}force of a considerably heavy'load-is required
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i mprove the dispersion stability of the conduct @brysry 2007
particles or provide a base material having high

strength, a general inorganic filler such as silica
powder, colloidal silica, aékogel silica or alum na

may be contained in the addition type liquid silicone
rubber as needed. No particular limtation is inposed
on the amount .of 20 such an inorganic filler used.

munt not
pref rredérrg Hew Satorq; qﬁggcﬁl%ofco dct452 CIBeFESe 22 for

USE ori en e con

Y c‘ﬁ}%“’-@‘?&eﬁ‘ Gl canngiebenicn 15 s

iciently a Conductive particles
Qo @ ned s ddie Zon Condiie e 4§gﬁa@han%ﬁ@1wwr
and the parts 25 to be supported I n each of
¥ astdge ani sotropi cal ly conductive filns 20, nay
preferably be used particles obtained by 9 February
2007 144tmeapirBgehbei sUEhBCES, OfhE0ACrHELE €l £Shardness of
(hereinafter also referred to as "magnetic core
ey tdet@d 511 edtiditibbgr RBgN et &ﬁﬂa\&lutrl@:daby a method in

- hi'gh-conductive netal. The term "hi gh-conductive

avetcatdarase usieth REISeikn 62d@8ns 5 a netal having an

el ectric conductivity of at least 5 x 106 92-'"m-1| at

Ot. TRerwthghet thecovneedasil ttese forblodt afow npinierg the
conductive particles P preferably have a nunber .
chvertddge arpdratinard cgildercendyctdveo f40mgne01prgherably has

‘ nunber averagﬁggartlcle di aneter .of the magnetic core

&ty deags tmBa kil 8d @yra paggerably at least

i f !pctlon cattering nethod. Wien the_nunber average
%ﬂ@{ o NP5 SSERAPOLY GrodPart danAbET ve

arFﬁE&iaﬁf¥'ﬁ¥% é%gglgnatwqgggta58 Eﬁ?% If the tear
‘Strength is lower than 8 kN/m the resultlng elastlc
anisotropically cqnductlve films 20 tend to deteriorate
durability when they are distortedzin excess.

'In the preaent 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 liquid silicone fubber having
such properties, may be used'that marketéd as liquid
siliéone‘rubber “KEZOOOJ series or “KE1950” series from-
Shin-Etsu ChemicalVCo., Ltd;'

In the present invention, a proper curing catalyst

‘may be used for curing the addition type liguid silicone

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

containing catalyst Spec1flc examples thereof 1nclude

publlcly knowu catalysts such as platinic chlorlde and
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15 to be deformed under pressure, low in resisthfegguary 2007
val ue and high in connection reliability can be easily
obt ai ned. Wen the nunber average particle dianeter

is 40 mor smaller on the other hand, fine conductive
parts 22 for connection can be easily forned, and.

the resultant 20 conductive parts 22 for connection

tend to have stable conductivity. Further, the

net,i.c cor rti.cles preferably have a BET. .

COF Trerer abd o Qo REG E6 2268 HEPRE, CRBFERing

r-ef.er abl 500 . , iculat pr rahbly 50
SR S S A R S e S

' : [k 2 r Lat i : S
e G s T R T s 50 s
RHUFILIES I 13 18GHnLeRoRFRYRE BeCRHSSphNeMBARCHIG +1nun,
core particles have a sufficiently w de area capable
MetheiNgG dlat da tAeerl dhedbYesCORAHCEL e BaHkeke$ IR tinum
high in conductivity can be obtained, and stable and
dun@lxeonductivity is achi eved because a contact area
between the conductive particles Pis sufficiently

wi de. TMheand et BET tispecifimy staface aneed sib0n iy

or smaller on the other hand, such nagnetic core ‘
gdrtdteldes ndoieet olfetbrekbndt bfethesourhay thépldgse tnend
break when.physical stress is applied, 10 and stable
g rhicgiy iognduetitveny condétibned. Hurever, ihels
magneti c core particles preferably have a coefficient
gsmeradilat Bofcofl Sprpritel Bydwakehér PoF &POnpartss5by, mass of
nore preferably at nost 40% still nore preferably at
thes @899 opaiyPeull aAPy dp Péf e FaBRy TBPPRBESt 20% 15 In

‘the p{esen i nvention, th%ugqsgf|0|ent of

n order to improve t ixotropic property’ of thel
addition type li@uid silicone rubber, adjust the viscosity,
improve the dispersion stability of ‘the conductive

partibles or providé a base material having high strength,

" a general indrganic filler such as silica powder, colloidal

silica, aerogel silica or alumina may be contained in the

addition type liquid silicone rubber as needed.
- No particular limitation is imposed on.the'amouht of
such an‘inorganic‘fillef used. waever, 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 condugtive_particleSvP‘contained in the
conductive parts 22 for connection;and the parts 25 to be
supported in each of the elastic anisptropically conductive

films 20, méy preferably be used particles obtained by
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variation of particle dianeter is a value deter®ffyary 2007
in accordance with the expression: (a/Dn) x 100,

wherein a is a standard devi ation value of the
particle dianeter, and Dn ig4a nunber average

particle dianmeter of the particles. 20 Wen the
coefficient of variation of particle dianeter is 50%

or |lower, conductive parts 22 for connection, which

are narrow in scatter of conductivity,, can be forned
SRR THo T FOTH 197 FTOpmEA & MR R L1 HRRg =0
25_As a,material for formng the magnetj.c car.e...

BRETTET ot Hay BILREE (10T THRE Lo dp it Lof ting

mat erial _obtai ned by ¢ ' u metal with copper
it G R AR IR 007" 46 Those!

havi n rati:on [ [ f~at l gash PRele;
Mb/nﬁgﬁgy%%%%prgfggagpgaﬁggé?ETﬂgtgaturgt?on erein means
dregneli 2Ly oy AheL ol i & R ReRerapPlor ale leash & & 10°
Wb/ nR, part?@%larly preferably at Iéggt 0.5 W/ nR. ,

-S§p§ﬁigkpoqﬁanples of the 5 material include iron,
‘ni ckel, co

alt and alloys. thereof. Wen this

sat ur ahibonagRgheti zatreopairsialebeast ObtaiMbhglthéhe
conductive particles P can be easily noved in the
dmldliag vatedad cl @y e pfafe fariy mpvehe alvagidic average
ani sotropically conductive films 20 by a process,
phiicic 10 aidnether descy ithedisylasequent |y, whereby the
conductive particles P can be surely noved to )
porti 8he nombeconweregadpneriielpadiamebercofintlei Bagpatic
the respective nolding material |ayers to form chains
Gfre A cothRs iNRApard i'6léy measpgess he laser
hi gh-conductive netal to be coated on the surfaces of

TR STt ifGeYd-may be used gol d,

" When the number average particle diameter is 3 Um or
greater,'cqnductiﬁe'pafts 22 for connection, whichrare easy
to be defbrmed under pressure, low in resiétance'value'and
high in connection reliability can be easily obtgined;

When the number average particle diameter.is'4Q'Um or

smaller on the other hand, fine conductive parts 22 for

‘ cdnnection-can be easily formed; and the resultant
 conductive.parts 22 for connection tend to have stable

' cbnduétivity.

Further, the magnetic core particles preferably have

.'a BET specific surface area of 10 to 500 m?/kg, more

preferably 20 to 500 m’/kg, particularly preferably 50 to
400 m*/kg. o
o When the BET specific surface area is 10 m*/kg or

greater, plating can be surely conducted on sugh.magnetic
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silver, rhodium/ pl ati num chronium or the I|ike Febrary 2007
these, gold is preferably used in that it is

chemcally stable and has a high electric

conductivity. 20 In the condéBtive particles P, a
proportion [(mass of high-conductive netal/mss of

core particles) x 100] of the high-conductive netal

to the core particles is preferably at l|least 15 % by

propo?gP{fePrSI%;%ﬁ%égﬁire %?P%%tn%%%augg Egg Pa%QEtic

I on" 0 conduct1ve netal
f h
,cond %lvég%%gﬁﬁﬁréf'%ﬁé?%%&%ﬁgﬁjRﬁé@%?ﬁ%&afggawﬁe ot

ng ca t C 5
bt P9 410,054 S0} 2Lt conosch o <o

- PN L eDPEFRLAME HRNUHRNMRRL, - A% dtabtuhhd hhen

necessary conductivity cannot be retained. In the

SoAuet i verpald iLdiBevRd thediccknesnthcef atBa between the
coating layer fornmed of the high-conductive netal,

M @it Sve el ictlleat @d igutsuff iadeardgnaddai.t hihéwe the BET
foll owi ng equation (1), is preferably at |east 50 nm

- spee prefeuailoe H@at ds Z00 miYk§qoat soal{d) ¢n=the othex

[1/(Sw)] X [N(1 - N] whereint is the thickness (m

- lgind heswdatriaupd tHdyecofrer ped titdesf dehaolt ghcemﬁdbmmée
“metal, Swis a BET specific surface area (n2/kg) of

achethet ethp tdoc Ined, Dy ek #hepeohisd cglavicrpss(kg/ agplied,
of the high-conductive. netal, and N is_a val ue of

- qhsxtaitle Hothilgiohe GRAGECTE Lkt AF/ £6EALRESS of t he

conductive particles). 15 The above- de cribed_e i
(o Fapihdoa e Fabnefort GorRgPRRruEros Py o SEapBLY njave

ttggeggEC1e£¥;é¥ ngiagg %e%%cp%%%%cle diameter of at most -

50%, more preferably at most 40% stlll more preferably at

most 30%, parthularly preferably at most 20%.

In the present invention, the eoefficientﬁof
variation of partielerdiameter is a value determined in
accordance with the express1on (G/Dn)‘x 100, wherein o
is a standard dev1atlon value of the particle diameter, 'and_'
Dn is a number average partlcle‘dlameter of the-partlcles.

When the coefficient of variation of particle

_ diameter_is 50% or lower; conductive parts 22 for

‘eonnection, which are narrow in scatter of conductivity,
can be formed because the-uniformity of particle diameter
is high.

As a material for formlng the magnetlc core particles,

may‘be used lron,'nlckel,‘cobalt a materlal obtalned by

coating such a metal with copper or a res;n, or-the”llke..
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particles is M {kg) the surface area S (n2) of9 Fpkruary 2007
magnetic core particles is determ ned by; 20 S Swip
Equation (2) (ii) Supposing that the nass of the

coating layer fornmed of the4high-conductive netal is

m (kg), the volunme (V) of the coating layer is

determned by: V = nip Equation (3) 25 (iii) Assum ng

that the thickness of the coating layer is uniform

Ven over. aII th surfaces of the .condu |ve

parti cI’es % =N A RS RSduAT e % &gst 0.1
e 2U 0 a ub u

é)q/ﬁgt ﬁé% 8% ér?ﬁ r&g% s{1 E H’fg é%gfl ng ﬁr}hggnetlzatlon

t?'l(:% O'g \%%d mk&\i‘e’ ptre'fe(r'g éé (a%\l\"\i@as‘t '6{ (35%%:})2{ Eggﬁih.eﬂlarly

Si nce I's aratio of the mass o

a1 %1 v0 alta)i%rastto ot.le Wikl n@sscofid r&(&%@é@téf’ethe
particles, the value of Nis determ ned by: =m (M
th 8 iBQUALICARIAED i ot), A ikaEr atcdbaard aaad %ﬂQ@y@att%reﬂda)f .
the right side of t he equatlon (5) are divided by M
to gi waehOtNiz GRItMER/AGEbnt Hﬁfg[ﬁb)t.lzuhﬂlbhph)é hat he&lsd:eiﬁ) 1
by (1 + m M), and the product is N1 + m M) n M,
Weh* |, nthé scondactiNre NoakdprlatMp. ciiebe Neas Mpy MSved in
shifted to the right side, 15 N=nM - Nn M)

the Moll@ing N)atleglgqlvé@yemsvlf@ef floottingl ¢be kgactic N),

cand V(I - N) = mM is given. Accordingly, the massM
apfi sphgopagadtivc copdactive films 20 by a process, which

will be described subéeQuenfly, whereby the conductive

particles P can be surely moved to portions to become

lconductlve parts for connection in the respective moldlng

materlal layers to form chalns of the conductive particles
P.

As the high~conductive metal to be coated on the

surfaces of the magnetic core particles, may be used gold,
‘silver, rhodium, platinum, chromium or the like. Among.

.theée, gold is preferably used in that it is-chemically

stable andlhas a high electric conductivity.

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

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

high—conductive metal to the core particles is preferably

o

- at least 15 % by mass, more preferably 25 to 35 % by mass.

' If the proportion of the high-conductive metal is
lower than 15 $ by mass, the conductivity of such

conductive particles P is markedly deteriorated when the

resulting anisotropically conductive connector is used -
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particles is detérnined by: 20 Mp = m [N (1 - Njfebkruary 2007
m | N) IN Equation (6) (vi) The equation (6) is

. substituted into the equation (4) to derivet =

[/[Swp(1l - NN/N _ [I/(Swp)] 42 [NN(1 - N] Wen this
thickness t of the coating layer is at 25 | east 50 mm
the conductivity of such conductive particles Pis

not markedly | owered because the high- conductive net al

ists i hi gh rt th f. th
it Gt o oA S e 3 el oo Re
f t bst th t
S PPN fo ot R Snd LIy MEARANH] Sl
form ng, the coaling %fyam h.;es Fa gem%l%gn@%s_ t of the

resul t1ng ani sotropica con uct|Ve connector 1s

é’i%!glr{fhe @l‘.jlf'oﬂ'g&g Con\‘g{@rhl rﬁi&gﬁvee%ﬂaq_rllngﬂt ich is

prescr uctivity I's retained

BEIcSPeCEd | SutUld At & i G@@%ﬂl\éﬁuﬁg tdfla®S on
Pis preferably 10 to 500 n2/kg. Wen this BE

epeci {4 s ags prea 1sasid R/ Horel @riAldyly e to

surface area of the coating | ayer becones

=0 fd:gi ently great, so that the coating |layer great in

the total mass of the high-conductive netal can be
Hrdaectbn @ccor i npl y(swpant]i & ga/hilgh mn jconductivity

can be obtained. In addition, stable and high

wdonchiot itvity dam thel clote sy e) 1 5 b edauswad iguntlaae rafeamed
anong the conductive particles Pis sufficiently

aff dehe \Ihieght¢pdBEFE Wperdtfdle S fldca HESa Specigge surface
n2/ kg or snmal | er on the other hand, .such conductive

arga | o’d&ado afotthise come peirtiréesand iAus sRegifbcngravity

re when ph S|cal stress is applied thereto,
@ﬁ@ﬁ&taﬁ|etg%d igh—conductive. me%gl and N le vague of

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

conductive particles).

The above-described equation (1) is_derived in the

' Vfol‘lowing manner.

(i) Supposing that the mass of the magnetic core
particles 1is Mp'(kg), fhe surface area 8 (m’) of the
magnetic core partiéles'is determined by: .

S =:Sw-Mp _»aEquation (2y

{ii) Supposing that the mass of the coating layer

‘formed of the high—conductive'metal is m (kg), the volume

(V) of the coating layer is;determined by:

V = m/p Equation (3)

(iii) Assuming that the thickness of the coating

layer is uniform even over all the surfaces of the

conductlve partlcles, t = V/S. When the equatlons {(2) and
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20 hi gh conducti#ity is retained. The nunber aveFgiuary 2007
particle dianeter of the conductive particles Pis
preferably 3 to 40 m nore preferably 6 to 25 m Wen
such conductive particles P age used, the 25
resulting elastic anisotropically conductive filns 20
becone easy to be deformed under pressure. In
addi ti on, sufficient electrical connection is

i eved tmeen e 9 February 2007 50_.conductive
74! epeCi et ueEn Lo 8 Felruary 2007, 90 6 ot of
kg t he }elastia ani sot |caII onductlve films 20.

pm% MJarX?ﬁ%M|oe?§q s%dontheformof 5

t he conduc ticles they arge
pr ef er%bTy /?’pﬁ /p@e 5 m of“/ ?mﬁ)e &'or star, uratalorflasg“
of SeCPﬂP‘)ars}’J[ncF@rﬁ i es tELl"%J Qﬁd e LB A Goating

these particles in that ese particles can be easily

thppere€dend (& PHMLIIC + RURKLANES WS B icles, the
material. 10 The conductive particles P preferably

Qh@y;eea@f 1l Bctdd G mBsiest ance value R, which will be

descri bed subsequently, of at nost 0.3 12, nore
pr ef enabt ynafprastn) 0.1 S2, Bigeatienr esj stance val ue
R 15 The electric resistance value is a val ue

det er nivieds rafitearatorepad By derpasire teonpositheomrilght side
kneading 0.6 g of the conductive particles and 0.8 ¢

of theuahatubber(s) ameandgivigechity pastte @imgosition
between a pair of el ectrodes arranged so as to ogpose
to eadh=ﬁt@RﬁMRM&ﬂi a4 m/Mp) . Multlply both sides 1+
m/Mp}, and the product is

N{(l + m/Mp) = m/Mp, and in ltS turn,

N+ N (m/Mp)

R

m/Mp. When N(m/Mp) is shifted to the
right eide, _ - |
= m/Mp - -N(m/Mp) = (m/Mp) (1l — N) is given. Divide
both sides by (1 - N), and | | |
N/(1 - N) = m/Mp is given.
Aeeordingly, the,mass,Mp of the'magnetic core
particles-iS§determined byi
| Mp = m/[N/(1 - N)] = m(1 — N)/N . Equation (6)
(vi) The eqﬂatioﬁ (6) ie substituted into the
equation (4) tq-derive _
t = 1/[SW;P'(1 - N) /N] =-[l/(SW;pi] x [N/(1 - N ].

When this thickness t of the coating layer is at

~ least 50 nm, the conductivity of such conductive particles

P is not markedly lowered because the high-conductive metal

i exists in a high propoftion on the surfaces of the
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20 cl earance of 0.5 nm and each having a di anet®Fetgpary 2007
mm applying a magnetic field of 0.3 T between the

pair of the electrodes, and | eaving the el ectrodes to
stand in this state until the electric resistance

val ue between the pair of the el ectrodes becones

stable. 25 Specifically, the electric resistance val ue:
Ris neasured. in the follomﬁng manner. Fig. 5 -

i1 lustr.at t fo b
%E#ISC%% 25’9@&% AR E o ey fe SR SREPBraREE e
d [ h
S e P R e e Ea‘%% Pe A HEEPURCS By oa 10
éﬂélﬂyaﬂ4%?ndﬁ qgvé”ﬂetaqag%F% n 7%h%ngo§;gagr%g&ts QH the

eac havi n hol e

L&Y Gne TG e'}‘é%urilw':g‘g{]ga lanf4 o 4% 1%?&?3 cBrPRich 196

conductive nmagnets e having a edt rode part 75

hietdoy 111 Lhed epRHRIdINd ARG amht Be - t%Hlbfe%%ure
thereof, and fitted to the through-holé& 73H in the

éﬂ#iﬂ@%ﬂ@ﬂt.73ThE§9htE@9 sicsible¥edohauthevhiicgd menkerained.

73 10 in a state that the el ectrode part 75 has been
fittedhenBaT thecthieughritelce d3Hal bt hRel cdndanhere
73. Reference nuneral 76 indicates an electric
peesiistlasc® Met ereemaddtyed 0 tto &a@6hmdfkghe pair of the
magnets 74. The sanple chanber S of the cell - 71_is in
t he f@bemothasdBER baeicidia duafeter atBadisof 03mikanetr
a thickness d2 of 0.5 mm and the inner dianmeter of
oiclea tel o iyls- BolréazsHaineat lod [the weribéng73averebecopfe
di aneter r of the electrode part 75 of the magnet 74

s EirigmtlYhgrpast e S€ovpesi Hhén caédérpbéayabodEcps in the
filled.into_ 20 the sanple chanber S of the cell 71,

.'.tgﬁ@lawagpeggr the high-conductive metal can be formed.
" Accordingly, particles high 1n conduct1v1ty can be obtalned.

In addltlon, stable and high conduct1v1ty can be achleved

because ‘a contact area among the conductive partlcles P is
sufficiently wide. When this BET.specific-surface area is

500 m?/kg or émaller on the other hand, such conductive

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

when physical stress is applied thereto, énd the stable and

high conductivity is retained.

The number average particle diameter of the

 conductive particles P is preferably 3 to 40 Pm, more

‘preferably 6 to 25 Mm. -

 When such conductive particles P are used, the .
resulting elastic anisotropically conductive films 20
become easy to be deformed under predsure. In addition,

sufficient electrical connection is achieved between the
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resi stance val ue’ between the el ectrodes 75 of tHEebruary 2007
magnets 74 is neasured by the electric resistance

meter 76 while applying a parallel magnetic field of

0.3 T between the electrode§075 of the nmagnets 74 in

the thickness-wi se 25 direction of the sanple chanber

S. As aresult, the conductive particles dispersed in

t he paste conp05|t|on are gathered between the

Shescoes J5ofcidie gmgnais, Ty, dihe O Fobruany 2007

e parall magnetic field and oriented
é%hﬁ%tﬁfbnfﬂﬂiﬂhé'bﬂJEtfd“éﬂﬂ?%%%dﬂf@%l@&f%%hﬁ%%tlwét%llms
the novenent of the conductive particlés,

&) ectric resistance value between the electrodes 75
of the magnets 74 |owers and then 5 becones a stable

- st at e,Nd hefehyedmRas Urinig adi ol 86t AnposkaSbat @Ree ry¥ahuss

at this tinme. The time fromthe tine the paralle
g nedridud t slel gasthders aapl Hedevor| hehgaséte preferably
conposition up to the tinme the electric resistance ‘

 Araltle fetwmesh & hepled rectorodes x5 oaf at hessagfiesscdddhag

reached the 10 stable state varies according to the
né 1id. coife . ooyt tiw @ ggiameireltésg Hbwseeparamcles in that

electric resistance value after 500. seconds have

s @pfrichhasheaappla casidy dfsphespdr 4nl he ragmesric
field to the paste conposition is generally measured
sposive & dAaHag dgterande value R 15 V\hen the

el ectric resistance value R is_at nopst

conducti® EPEL T2 Portionhscti BﬁeﬁﬁW%YhF@ﬁe an
t b I b h tent. of
SRS, e et e K pbREE B Ssi’a%%wé’dat
t 5 % bl t 3 :
%sequseﬂﬁ% e RSt e By aﬁégs 32 Rbst

rkicularly preferably at nost 1 @6by nass.

' sat I sTying

Electric resistance value R:

The electric resistance value is a. value determined
after preparing a paste composition by kneading 0.6 g of
the conductive particles and 0.8 g of liquid rubber,

arranging_this paste compositioh'between a pair of-

" electrodes arranged so as to oppose te each other with a

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

applylng a magnetlc Field of 0.3 T between the palr of the
electrodes, and - leaving the electrodes to stand in this
state until the.electrlc resistance value between the pair
of the_electrodes becomee stablei

Specifically, the electric resistance value R is

‘measured in the following manner.

Fig. 5 illustrates an apparatus for measuring an
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such conditions,’ bubbling can be prevented or. 9 February2007
i nhibited wupon the curing treatnment in the

preparation of the nolding material or the formtion

of the elastic anisotropical g 25 conductive filns

20. The conductive particles P may be those obtai ned

by treating surfaces thereof with a coupling agent

such as a 9 February 2007 53 silane coupling agent.

.%Yeéﬁfgrn@s@@ FULTALRS, of | e e SONINCLIYE B3r bLcl es

he coupl |ng ag ent fésion property of

1.0. 1
&é)@éjéjc% | V& l% in Wohi {3 e%ﬁ@ Concg‘gict ! VeISC is

stance Is en nce As a resu

Mr%d alady Ghd ey bé 'é&ﬁ’s&ﬁ;@@@'ﬁ&?da 1&%% side

_'of the coupling agent used is suitably selecte
- whiNighidMds Totad fegddng 6f‘elﬁprlﬁé%ﬁﬁéﬂ@ t3 AacH Maving a

conductive particles P. However, it is preferably such
B agiHHo Tdhat3m GoatiNg-drader ( le@ﬁ@rﬂeh@@ alivaraar ea

coated 10 with the coupling agent to the surface area
s Idren teeondyediv e Pardidil es)veofmddres oo dmgagend aon
the surfaces of the conductive particles P ambunts to

altedteasie FArinvOie wiriefreriabl in Tt OOV p=ttidudimy €rom the -

preferably 10 to.100% particularly preferably 20 to
sio¥scel S-ituse foo e thiivie- qehrtd ditess thvmaygtbdiadlst &idbedn the
in accordance with, for exanple, the follow ng

Igichetesther Part | BReB BREDEIr 46 ForAEd thr shralid member 73

ferromagnetic nmaterial in accordance with a neth

Wn e $ath e elgqtraste gter’cl 4195y PAR) |f&64t@d into

| *%reo“‘" TS oy PO NS Mo ISGhSERT U LPREEFPGFng

tré%::?} :SF’%C& %r SI gnﬁ%{l%cltcrlccorreesnart}a{n%lee?netl?aq:vIcn%nected
to each of the pair of the magnets 74. The sample chamber
S of.the éell 71 is in the form of a disk having a diamete£
dl of 3 mm and é thickness d2 of 0.5 mm, and the inner

diameter of the thrdughmhole 73H in the 1lid member 73, i.é.,

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

1 mm.
- The paste composition described above is fillednintd

the sample chamber S of the ¢cell 71, and an electric

‘resistance value between-the electrodes 75 of the magnets

74 is measured by the electrlc re51stance meter 76 whlle

.applylng a parallel magnetic field of 0.3 T between the
" electrodes 75 of the magnets 74 in the tthkDESS"Wlse
direction of the -sample chamber 'S. As a result, the .

‘conductive partiCleS dispersed in the paste composition are

gathered between the eélectrodes 75 of the ﬁagnets 74 by the
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" preferably at most.5-%'by mass, more preferably‘at most 3 %

In the present invention, the classification 9 February2007
treatnment of the particles can be conducted by neans
of, 25 for exanple, a classifier such as an air

‘classifier or sonic classifbger. Specific conditions

for the classification treatnent 9 February 2007 54
are suitably preset according to the intended nunber
average particle dianeter of the magnetic core

i fier, ;and.th

icles, the kind of the cl Like.
Ehasc el s e velgied e U Sarer ) s aanE il s S =o o

| atel;i%ﬁ% V%I{pezr : Icgcfﬁessva %e]"?i,g e%‘l L&lr}eeg:t%%hedwﬂﬂ hthé %?Y%Irslent

_ \ er epy re_m)yl ng |_rrpur7|
éﬁqgm?%ﬁﬂdﬁﬁ$iJé¢éﬂé¥hé§g%Fqﬁ@p%l%ékgﬁéegegﬁg%énce value
present on the surfaces of the magnetic core

RAdS] a%e TRIGA IR s 1D SsUWHAGREneeE Yhe1BRaAREt kA then

core particles are coated with a hilgh 10 conductive
HEldes t ey Ohdaltl o 1randic e uRdhli 6hesiechsithe
acid used for treating the surfaces of the magnetic
& Rafdd Gl8Sie NBY e dreditnconedhBydine ht osm Ctidei eim®rthe
the like. As a nethod for coating the surfaces of the
pgiiaid1c matmegdre fiarlid s baienh appé ibdghecohduptisie
nmetal, may be used electroless plating, displacenent.
quirgtdig-iom tipe Hd Kehe tHowewdre dfiketmiéthodsistapote value

“limted to these nmethods. A process for producing the

bednohest ithe pdradtoicskeshy’ 5 tdfe tdleegpppbéss7pl hepngeaehed the
di spl acenent plating will be 20 described. The

. stedie istader agdras dasemslifjededheokind géi ghe conductive

treatnment and washing treatment are first added to_a

BRZEtiHE Ssol BPVEHero %Peﬁé?étéigl PP S LABRE T 2EET ot 500
Jgégﬂdggﬂg§éﬂé¥gﬁgg§n¥¥oﬁﬂégglg%pigcgggogag?e%kg nggllel
magnetic field to the paste bompositionris generally
measured as the electric resistance value R. |

When thg eléctrid_resistance valﬁe‘R is at most
0;3 Q, cbnductive'parts 22 for connection'having high
conduétivity'can be surely obtained.

The content of water- in the conductive partiélgs.Plis
by maés, stiil mdre preferably at most_2 % by maés,

particularly preferably at most 1 % by mass. By satisfying

such conditions, bubbling can be prevented or inhibited.

upon the curing treatment in the preparatidn of the molding

material or the formatlion of the elastic anisotropipaily

- conductive films 20.

The conductive particles P may be those obtained by

- treating surfaces thereof with a coupling‘agent'Such as a
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particles is conducted while stirring the sl urr$Febfyary 2007
25 particles in the slurry are then separated fromthe
plating solution. Thereafter, the particles separated

are subjected to a washing gs3eatnment with, for

exanple, 9 February 2007 55 purified water, thereby
obt ai ni ng conductive particles with the surfaces of

the magnetic core particles coated with the

hi_gh- conduct.ive netal . Alternativel¥ ,prin§r Iat%ngh
ST GORHICe @950 theBY 5EETR FHMEsof Thb ﬁ%%ﬁe?l c €
ticl tq f [ | ati I : d
TR g e @it Fishiga Pof e QRO CRGRAMCPRYE Cretar nay
A G QS o G RUL ARG B LB I LTRG Bl 1 e

yer. ar Timtation i npose on the

-E%%&%ﬁ%?{&ﬂﬁm&ﬁﬁﬁj%%b%@%n%%iqgreﬂhahbga.laﬁgraafgs&f€; a

tirng-layer formed thereon. However, it is

fote! Jﬂfﬁyé?&ﬁﬁgﬁ%ﬁnhﬁﬁ%zEﬁiHﬁ%th@EE&giEaﬁ%EaQBeﬁhe

surfaces o magnetic core. particles by the

" el ect gglegsophat bngrRadodheNind cigadheupbati Ngshayely

formed of the high-conductive netal on the surface of -
ddhe dqidaresrs ilial ilngikay ek tbyrifbetlbgdicspl aoameativity of

- plating. No particular limtation is inposed on the
tHeaatddigiucaduvg iparrtisdesi .t heowdest | ol esss ppaeéfagablty such

di spl acenent plating, and various kinds of :

_ sporvencitaldhatavaidoaltlieg plati ngrepbutions ofapnberegsedoated

20 Since conductive particles having a great particle
wii tnether areap lagpegénde dodtbet suadgregarieenodf thire
magnetic core particles upon the coating of the
anndurddy cofoatid c lggnt iodl EhewrPHPLRBINBGRICoRBuctPygurfaces
metal, the resultant conductive particles are . _,
?ﬁiéﬁﬁ?éﬁﬁyh§ﬁﬁﬁ@b@@§tﬂ§lﬁs P amounts to at least 5%, more

preferably 7 tb'lOO%, still more preferably 10 to.100%,

particularly preferably 20 to 100%.

Such conductive particles P.ﬁay be obtained in
accordancé with, for_example, the following processl

Particles are_first formed ffom a ferrdmagnetic
ﬁateiial in accordanqé witﬁ a method known pérlse'ip the
art, of‘commercially available pérticlés of a ferrdmagnetic

substance'are'provided. The particles. are subjected to a

‘classifying treatment to prepare magnetic core particles

having a necessary particle diameter.

In the present invention, the claésification

‘treatment of the particles can be chduéted'by means of,

for example} a classifier such as an air classifier or
sonic classifier.

Specific conditions for the classification treatment f‘
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25 classificationh treatnment as needed. By the 9 February2007
classification treatnent, the conductive particles

having the expected particle dianeter can be surely
obt ai ned. 9 February 2007 564As exanples of a

classifier used for conducting the <classification
treatnment of the conductive particles, may - be

menti oned those exenplified as the classifier used in

41E € POSLI{ UL . LEALIENL (o1 BRI 0 G ypver
or connec Ion I n onal

M@f]?{ 'é/fl&é 16a0s{91ﬂ°éle 2 enabl ¥ y el 5t0 50%|n
{

terns vol une raction. i S proportlon 10 is
| over édkaﬂ‘hé@s/oof L HB Y éﬂ@?%ﬁﬂ:@ ©drt iAW GRIET N

obtai n conductive parts 22 for connéection sufficiently

40k tdd 01 €C1dd GdiRPISIANGE Ml Meradfed Wi DN GRAT téx@?nple
exceeds 60% on. the other hand, the resulting

POROETd e ot t Strf_?e%:eﬁ;orrmmﬁ |iiparie idsaheh ashalirt,
brittle, so that elasticity 15 required of the

oot o inveet tpear tem @ i@t i 20ah Neicin 0 p reenoion hée surfaces
achi eved in some cases. The proportion of the

efo richie tmaggn epaird iasdres Ha riciontes nedhemeﬁﬁ@eparthe25ut6aces
be supported varies according to the content of the
aforichee tiagn gidra iadnes dar tive aplagieng2Eatardrithale fhidgh—
formng the elastic anisotropically conductive films .
o dugiieiremetial i Shsmefst A8152 iedaiay sloasuctd ver pagitd cles.
t han t he proportlon of - the conductive particles-

cont aifffedh RAie UFFIMIENF FdeSSIRg ithet ﬁéltrflaﬁgs of the

, §&Qf?§l§%2{¥?r9%fe CCLL S.fnetefo(% atl{]e gnar‘#c}} té’}_e %%I}%u% Vt%.cles

- conductive particles P are surel reve . 5
T i o 6 1 b ESes % Hh@ess @&?Q&@% grig acid

f or qunectlon | ocat ed nDst outS|de
r fhe 1ike. ‘
As a method for coating the surfaces of the magnetic

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

‘electroless plating, displacement plating.or the like.

However, the method is not limited to these methods.

A process for producing the conductive'particles by

~ the electroless plating or displacement platinq will be
“described. The magnetic core particles subjected to the
acid treatment and washing treatment are first added to a

eplating solution to prepare a slurry, and electroless

plating or displacement plating on the magnetic core
particles is cdnducted while stirring the_slurry; The
partlcles in the slurry are then- separated from the platlng

solutlon. Thereafter, the partlcles separated are

-subjected to a washing treatment'w1th; for example,
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anong the conductive parts 22 for connection in?{Ruary 2007
elastic anisotropically conductive film20. It is

al so preferably 9 February 2007 57 at nost 30%in

terms of volune fraction in $hat parts 25 to be

supported having sufficient strength are provided. The

ani sotropically conductive connector described above

nay be produced, for exanple, in the folloming manner .

A fa Iate 0c 0 et c ne
Wil digagl PRI TaRGhRe istes e

ShwE, L AT, FAEFPELATA B cne

H ﬁgﬁ] formed, of integrated circuits in
éﬁagfer at is an gbject 10 of inspection, is first

'prOdUQQQerﬁ%ﬁiﬁgﬁﬁOQHEQ&rfQQQE@H% &E? ﬁE'éQﬁ&QEtSé'bM the

conductive filmarrangi ng holes 1 frame plate

shibrams R usRd ndffe @@, @t&h@@bnﬁo #BEhOd Brimer
the like. A nolding material for nolding elastic 15
ArSolg apivead | erepndyatdtiedf e rwebbmeanddcthvehigh-
particles exhibiting magnet i sm di spersed in addition
dompindtiopd chetsill nmeonda whleer fosmeHeonptbpasedfads of the
illustrated in Fig. 6, a nold 60 for nolding elastic
remiinsot dpitdald yagyenducNpveartitwbar sliniovd dieel; Bndinpesed
conductive paste conposi.tion as 20 a nolding nateri al
drorthel agciaesanifset repindalgl ych@ondmmtaifvplaf:pnﬁslager and the
applied to the respective nolding surfaces of a op
Hlortdasws L agied £ Barecorhhfesieos -65HeWe MR bt oit%aﬂlf%ferable to

accordance with a necessary pat ter n, nanel
EQTR GG meFaR Gt ner 1eNast PE BHPSBUFbprEd Py the

R Yo MR B LR ISR LAY i chen

éﬁhgﬁﬁfrkﬁ.%l peiﬁ@é?”ﬁ&%med of the high—coﬂductive metal

~on the surface of the primer plaﬁing layer by the

'dlsplacement platlng

No partlcular llmltatlon is 1mposea on the plating
solutlon used 1n,the.electroless plating or displacement
plating, aﬁd various kindS'of commercially aﬁailablé
plating solutions may be used. |

Since.condﬁctive.particles having a great partidle

diameter may be produced due to aggregation of the magnetic

‘core particles upon the coating of the surfaces of the

particles with the high-conductive metal, the resultant
Conductive particles are preferablylsubjected to a

classification treatment as needed. -By the classification

.treatment; the conductive particleS'having the’expebted_

‘particle diameter can be surely obtained.
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This nmold 60 is so constructed that the top forEekyary 2007
and 9 February 2007 58 the bottomforce 65 making a
pair therewith are arranged so as to be opposed to
each other. In the top force561, ferromagnetic
substance |ayers 63 are forned in accordance with a
pattern anti podal to an 5 arrangenent pattern of the
conductive parts 22 for connection in each of the
el asti [ ically.;.cQ ctive fil 20t
nol de %ﬁ%@%%ﬁecﬁs% r(%lfcse&o 3 saesde %Sratcé’ néi%,&gﬁlg the

5 ' r.s, 6 : . gt.her
B R R TP aneT1 o aos T are o
Be méﬁ&@%ﬂ@&eéhoééléﬁbﬁﬂﬂfﬁﬁgaié%ﬂﬂﬁ% dihddi%ichk usH€ in
nol ding surface is forned by these ferromagnetic
B SE BAES] # BYLE 5010 3 Pk MGt RGN SURS ML rl-A¥RAS ¢
64. Recessed parts 64a are fornmed in the nol ding
&ard aeertoicide. top force 61 corresponding to the
projected parts 24 in the 15 elastic anisotropically
conduGtieverbpbrtidd t6 brenobdedctitva phetheréenyforce
65 on the other hand, ferromagnetic substance | ayers
@mrinddritedtia crobradivee pawittsh 22hg csarepaicitéon a4 the
the arrangenent. pattern of the -conductive parts 22
Fyrctdomadctiasnt 41 tive paledstriad 120 18nitsoté0dpi owlrley preferably
conductive filnms 20 to be nolded on the “upper surface
ot % e it &166,0 @ lves- dagedtios - saﬁstghéeprw@réion
68 are formed at. other portigns than the

et A fbstidn &Y Byel8Pe7siPle dH oG Saceacée

%

[ formed by these ferr netic substance | ayers. 67

A T ST T hoTanD8 FRpBre o8n ROEEIEeqntly low
the

T t 8 f- din.th dj f - of
A T e e O e dBONA ng T o LAB PFOpeCtoer paFeeds
‘ 6%%'6%_%%% %ﬁ%@f«%and,.the resulting conductive parts 22

for_connection'are liable to be brittle, so thét elasticity

required of the conductive parts 22 for conhection may not

‘be achileved in some cases.

The pfoportion of the conductive particles P
contaiﬁed'in the parts 25 to be suppdrted varies according
to thé chtent of the conductive pafticles in the molding
material fpr forming the elastic anisotropically conductiVe
films 20. However, it is preferably équivalent to or more
than the prqurtion of the conductivé particles contained
in'the molding material in that the éonductive particles P
are surely.prevented from'beiﬁg conﬁained in excess iﬁ the
éonduétive parts 22 fo: connection located most outside
'among the conductive parts 22 foﬁ connectipn'in the elastic

anisotropically cbnductive film 20.  It is also preferably
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9 February 2007 /59 anisotropically conductive $Fpaary 2007
20 to be nol ded. The respective base plates 62 and 66
inthe top force 61 and bottomforce 65 are

preferably forned by a ferréfagnetic substance.

Specific exanples of such a 5 ferromagneti c substance

i nclude ferromagnetic netals such as iron,

i ron-ni ckel alloys, iron-cobalt alloys, nickel and

. ahe | at 62, 66 f bl.y h
TR S L R e M
. ; . vl
e A AR R
tfeatmﬁﬁian%%d%ﬂHﬂfﬁglﬁy oy d%%&qb%gc%gﬁeEEEEOHBgEEEbgd
substance layers 63, 67 in both top force 61 an ,

DU OMAPrE HBadmY, R Us8dnd1ker enMegRethe 1Rt 8l manner.
such as iron, iron-nickel alloy, iron-cobalt all oy,

ni ckela arreRbiateThe FonpRckenegnat hegadbstangeal, in

“layers 63, 67 preferably have a thickness of at |east
i ah Affierd Hduips ddlilgk ressiucs iate flieastiri@nfing holes 11

magnetic field having a sufficient intensity
st mideut i fanrmean doerepponednbd vt he aobdicngrnmabér eakctrode
| ayers 20A. As a result, the conductive particles can
Hyeyigatsherded w20 cait ed elvitgledeengiot peatinppetiedshévebbesne
conductive parts 22 for connection in the nol ding
feeed alofl dydegr2GAd gadcydtscédndacwpierpahet 22 fprobject
connecti on having good conducti vit can be provided. |
s 1R SPRCEACR: A6r TReBY RGOEHESHon- Maghets o st anterming
té%layers 64, 68_in both top force 61 and bottom force,

. ey O Berisad 1y ﬁ8ﬁdﬁﬁ§ﬁ¥?i@lﬁﬁféFréﬁahn%sh%%%Eei} 0

nmer | subst ance havi ng heat resistance, -or the
b R a2 10 Rat, Bar yoggoy or Sxempil! %an %bethifng

.method or the like.

A molding mate;ial for molding elaétic
anisotropically conductive films'with conductive particles
exhibitiﬁg magnétism diépersed in addition type iiqﬁid |
silicone rubber is then prepared. As'illustrated in Fig. 6,

a mold 60 for molding elastic‘anisqtropicallyféonductive

films is provided, and the conductive paste compoéition as

a molding material for elastic anisotropically conductive
films is applied to the respective:molding surfaces of a

top force 61 and a bottom force 65 in the mold 60 in

accordance with a necessary pattern, nameéely, an arrangement

pattern of elastic anisotropically conductive films to be

.formed, thereby forming molding material layers ‘20A.

- Here, the mold 60 will be described specifically.

'This'mold 60 is so constructed that'the-top.fbrce 61- and
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60 pol yneric substance cured by radiation may °©February2007

preferably be wused in that the non-nagnetic substance

| ayers 64, 68 can be easily formed by a techni que of

phot ol i t hography. As a matemsigal thereof, may be used,

for exanple, a photoresist 5 such as an acrylic type

dry filmresist, epoxy type liquid resist or

polyimde type liquid resist. As a.nethod for coating
of.the to ce 61 and bottom

B B R ot eop kit e Pl S e T et bt tApged 5o

sed a, screen printing method. According 10 to such a
%Etggd?et%%p%%gﬁ'ﬁa %%f%r? “tan be easily applied

o CPheTRorhe BofoEepedl s DAt dhadilitl A DEARN an At ers
%P, Eig. f§rmé@e]'}]1f1r§ oPh At & %?i%}? 4 rk?a{‘%t@{)ﬂ anget,bdal to an
ali f the

gnment on the nolding surface o ottom™ 15

EQESEg@é@n@np%{:éPntQF 0L di gy ket BFd 3hatayess Z0A

have been fornmed, through a spacer 69a, and on the

' £bamBch & ein 10ach her tae O £er B, 10 A& ddE1 y

nol ding material layers | 20A have been forned, is
acnangetvé nf 8lmgnd@nto tive aughied spactie wedhasefd@p of a
and bottom forces are superinposed 20 on each other,

bhge epyatml €k Ngamat won-ahadrayers A inddelayatendiedre
form (formof the elastic anisotropically conductive
formed 20t tothver froewe)narthdrortted fretwewmgidielc togostance
force 61 and the bottomforce 65 as illustrated in

Fager9, 63 meachledtidiesd ol dithesngddlsdaler stipOg. 7.
t he 25 conductive particles P are contained in a state

e pae 5&na tHikbtaFrouts | FPIMRD MY dihes et aagngiekc

" 20A as illustrated in Fig. 10. 9 February 2007 61

substance layers 63 and non-magnetic substance layers 64.

Reces‘s.ed parts 64a afe lformed in t'he‘: molaiﬁg surface of the
top . force 61 coiresponding to the projected parts 24 in'the
elastic anisotropically conducﬁiﬁe films 20 to be molded. |

In the bottom force 65_dn the other hand,

- ferromagnetic substance layers. 67 are formed in accordance

with the same pattern as the arrangement pattern of the
conductive pérts 22 for connection in the elastic-
énisdtropiqally'conductive'films-20 to be molded on the

upper surface of a_base'plate 66, and non—magnetic

substance layers 68 are formed at other portions than the
‘ferromagnetic substance layers'67. The molding surface is

formed by these ferromagnetic subStance layers 67 and non-—

magnetic substance‘layers 68. Recessed parts 68a are

" formed in the molding surface of the bottom force 65 .

correspbnding td_the projected parts.24 in the elastic
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As described above, the spacers 69a and 69b ar e February 2007
arranged between the franme plate 10, and the bottom
force -65 and the top force 61, respectively, whereby
the elastic anisotropically5@nductive filns of the
intended formcan 5 be fornmed, and adjacent elastic
ani sotropically conductive filns are prevented from
bei ng connected to each other, so that a great nunber

. anj i cal nduet i i | ' of
%%%gg%% %%QE %%pégrned£m#fﬂﬁ%égféﬁﬁpgsgﬁggggé'of,
for exgiwpl pphet t Ak
the.upper€§ﬁé%§¥?%€ t he &%ﬁgp g?i%%?ﬁ%?tﬂggﬁgég%p force
601 £ 6o B tASr OV S facer Of i e RaseePlidf € 66 in
the bottom force 65, and the el ectromagnets are
BPEF th&ith e t W @Y Ean PBINSHC iffiiel GxRayiRG Rifghekn a
intensity at portions between the ferromagnetic
Sebsdmngee 1oy efso H6a0de b tlhde top- fantegnHdi @ngetdied rsuch
correspondi ng ferromagnetic substance |ayers 67 of
ddeihot t dmdrorciecleal tdiaio sl riotordidigha Ytegi insy 4 harietdel and
is formed because the top force 61 and the bottom
dapret 65 Thay daiskee rilatesmégnebice pselistrabdy hayer s 6Bickness
and 67, respectively. As a result, in the nolding.
wiatlerd dio 20 Imayerand e trhee foordulat ismo s td ity faces
di spersed in the nolding material |ayers 20A are
grrrafednd PRITORL to et aHe dashgting fhaatguent or
22 for, connectiogn, which are .located between the
BB e B U RBIEEIRAEA S 63 of the top .force 61

and their correspandi n erronagnetic 25 substance
[ ayer $%7 P {3 Hotitm FortB et SRATRE Co Sups tance

| . h hi ck o . . ¢ _

IS e PGy SR 4ETA G b gorEe 6 ey

Hd'GAROE A FERIHA 200602 JR3C U P A 0GR ifMker
rane. pI ate | conposed of the

alloy, iron-cobalt alloy, niékel or'cobalt. The

ferromagnetic substance layers 63, 67 preferably have a

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

least 10 pPm, a magnetic field having a sufficient intensity

~distribution can be applied to the mblding material layers

20A. As a result, the conductive particles can be gathered

at a high density'at,portions to become conductive parts 22

for connection in the molding material layers 202, and so

conductive parts 22 for connection having good conductivity

~ can be provided.

As a matérial‘for forming the non-magnetic substance

ilayers 64, 68 in both top force 61 and bottom force 65, may

be used a non-magnetic metal such as copper, a polymeric

‘substance having heat resistance, or the like. However, a




‘10

15

20

25

magnetic netal, so that a magnetic field havi ng® R¢RyHamw 2007
intensity at portions between the frane plate 10, and

the respective top force 61 and the bottomforce 65

than 5 vicinities thereof isé&Crnmed. As a result, the
conductive particles P existing above and bel ow t he

frame plate 10 in the nolding material |ayers 20A are

not gathered between the. ferronagnetic substance

4a1568:82 ook b PP DLro 808, 1P 0L IRATSNIS, be

i j te, 10,
58 o ek A DL (OB SR 10 o

sabi£61 B¢ EOrReg Usi NY ﬁé%%o%ﬁ%%ﬁ%&ﬁﬂo? As a

ani sotropically conductive filns

ridt d el | O@te PRl tmdl, bé Nudkkh Chr & Ph @l id Y DOfphotoresist
conductive parts 22 for connection containing the
sorttlues | e paryl ot esypd diy therel 8sdi o PAPYRS it§pe liquid
substance in a state oriented so as to align in the

tdB Ckiness - beimidectymn Biquiad rednged-in a state

mutual Iy insul ated by an insulating part 23 20

conposet afmetieod| st i gidingrartic msukiingneer flakweshioch the
the conductive -particles P are not present at all or
oarfeise oF evehthotifinh £pare €5 wicthahsuppddied, material,
which is continuously and integrally fornmed at a

et it aidgdofisqhea fam@aronatingang aethed -i nAccording
whi ch the conductive 25 particles P are contained_in

the g et dmdrtie ralfiaiametetdnd cennde easdly
stq%%%{hat the part 25 to be supported has been fixed

¥ 5819 Aot TELEP S FeAafdaFr2067d g3proper

B el Lo R R e e o 12 o

antso%%o@fﬁﬂgﬁkated in Fig;‘8, the frame plate 10 is then

arranged in alignment on the molding surface of the bottom

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

been formed, through a spacer 69a, and on the frame plate

10, the top force 61, on which the moiding material layefs
202 have been formed, is arranged in alignment through a

spacer 69b. These top and bottonm forées are superimposed

‘Qn eaqh other, Whereby molding material'layers 20A of the
, intended form {(form of the elastic aniSotropically

_‘conductive films 20 to be formed) .are formed between the

top force 61 and the bottom force 65 as illustrated in

'Fig. 9. In each of these molding material layers 20A, the

conductive particles P are contained in a state dispersed.

throughout in the molding material layer. 20A as illustrated -

in Fig. 10.
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conductive connector. In the above-described pr®EgR&ary 2007

the intensity of the 5 external magnetic field

applied to the portions to beconme the conductive
parts 20 for connection and éhke portion to becone the
parts 25 to be supported in the nolding nmateri al ‘

| ayers 20A is preferably an intensity that it anounts
to 0.1to 2.5 T on the average. 10 The curi ng

treat t he l.di terjal | I iy

sui tabq%j %Gg ce%%tbee@gaéagja%gi %et oé céer?rsyat%g% & %ﬁgé? L are

M&éd E%ééﬁ%n@ﬁéfﬁe urbeéé"ﬂoy %%'ad%%tee?)ottfﬁ:gﬂl force

heat ~“treat nent. ring tr'eatment o

0| L Docn el & 1 Al rd YR S 204 d S GRNAUC e R yN8Rld RAastic
it is only 15 necessary. to provide a heater in an

& ped f esmonetly GRRRidid i edatinty Jrermper ahiHed dd form can
heating time are suitably selected in view of the

tké netsrivdd | henp ol dimRtdrt: SeIRSENE ern ifSQUHoRd caatEr icdinductive
formng the nolding material |ayer 20A, = and the |ike,
fihend | o rpgtrareted dram\enien cafnddea e20 teorddtt iother, so
particles P, and the like. According to the .
s rapataldynieon dut tdnies aompdatadrly cbntme tpves éitlns

i nvention, the elastic: anisotropically conductive _
indepexEiaasd tdne, apddic camie florpedperithesertadnty.
that the conductive parts 22 for connection are 25

pr evert &3 Gvh/ nEtRe §FRTPAEr e &3 iefd roRaJBEESt Are then

resi stance thereof, and the necessary conductivity is
FERIREY B b sa UPPGHg SHEToGE OF tihge PevenPhRéR ¢ g the

T o A, e et Fate 0 Bt fbepBaeeoBlageng6 in

Sppngrted 15 Lo ed abahe, peuaherab edee.ol Lhs acea,

-whereby a magnetic field having higher intensity at

portions between the ferromagnetic substance layers 63 of
the top force 61 and their corresponding ferromagnetic
substance layers 67 of the bottom force 65 than surrounding

regionsrthereof is formed because the top force 61 and the

“ bottom force 65 haﬁe,the ferromagnetic substance layers 63

and*67, respectively. As a result, in the molding material

_ layers 2OA; the conductive particles P dispérsed‘in the

‘molding material léyers 20A are gathered at portions to

become the conductive parts 22 for connection, which are

located between the ferromagnetic substance layers 63 of

the top force 61 and their corresponding .ferromagnetic
substance layers 67 of the bottom force 65, and oriented so
as to align in the thickness-wise_direction of the molding “

material layers'as illustrated in Fig. 11. 'In the above-
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form he f - pl
Lpiagdhe, (L ae ol

conductive parts 22 for connection in each of t#&ebruary2007
el astic 5 anisotropically conductive filns 20, and

this part 25 to be supported is fixed to the

peri phery about the anisotragg cally. conductive
filmarranging hole 11 in the frame plate 10, the
ani sotropical l'y conductive connector is hard to be"
def ornmed and easy to handle, so that the 10.
BRskiB0kng.8adsthe ol diogeand. [LX] 09 { O Bl &l or e

ch™Ts n-obj ect "of Irnspection, can be easily

L ed | n I [ egl 104

R et R P S b s atr P EPLT T EL T PRy b

. er. Sl : Ve A SOl
ggEQHEEWGaE'bg}atﬁéﬁénﬂéﬂgeéﬁ £Re ﬁrérﬁbe gg[%éé aE PLA &ne

are fornmed 15 correspondingly to t ect rode

£88heRsivENt¥PI ebrc8l 6Et LRFEEhL OhbELdRNSREEL Lt DaMean

been arranged, in integrated circuits forned on a

- vabtehitWbskCchhésean 0H) e6tme@f IMSPREGIHNt aARthel RONductive

el astic anisotropically conductive film 20 arranged
pareacheof Pt beianisgt slopreabhy BONSkICthe/ef2ne plate 10 in
filmarranging holes 11 may be snall in area, the

thei vo Hdbhg ehabércabnl sperop? el dye comid upd itverdd [bstwen
are easy to be fornmed. In addition, since the elastic

- bhe sberophaane yicorndostiveeflaverd shadf tihe draa fiarce 61

little in the absolute quantity of thermal expansion

- apd athe afer poNEIR e opulot tatee clawer e &hiahiiupikaditiop

conductive film 20 even when it is subjected to

freraaf hyRterelrain t Fetaimed mipoek pursivH Of hfe frame
eiastic ani sotropi cally conductive 9 February 2007 65
P+3H¢20% n the plane direction is surely restrained by

coot 1151 S0 AT Rearot AR IR Ao 08 are

te 10. Accardingly,,.a od . .
Fical I'y Connected Ié %?I%en . Where(%y the %q_astlc_

anisotropically'conductive films 20 each composed of a

functional part 21, in which a plurality of ‘conductive

parts 22 for connection. containing fhé conductive_particles
P in the elastic polymeric substance in a étate Qriented.so
as to aiign in the thickness-wise direction aferarranged in
a state mutually insulafed-by an insulating part 23

composed of the elastic polymeric substance, in which the

_conductive-particles P are not present at all or scarcely

‘present, and a part 25 to be Supportéd, which is

continuously and integrally formed at a peripheral edge of

~ the functional part 21 and in which the conductive

particles P 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
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5 can be stably 7etained even when the WBI tesY Fgyuary 2007
performed. on a | arge-area wafer. Since the

‘above-described. anisotropically conductive connector

i s obtained by subjecting the3nolding material |ayers
20A to the curing treatnent in a state that the 10
conductive particles P have been retained in the
portions to becone the parts 25 to be supported in

- the ol di terial I . 20A by, f. e,
HoR YT T & MRGher TGS T RIS GA0G At fE che

t] f,the.e £ i sotraopical.l conduct.i,ve
PBLE Q116 MSEAA D@l AGd O SRslsbreapdughng
éggaﬁgggJ EFbﬁﬁépgﬁpne the parts 25 to be supported
In the np [

ing material layers 20A, i.e., portions

- | ocat e, ahy &Nk REIQW g E;lezfdd%%f,i %ﬁealéiﬂl&}én%tﬂﬁ of the’

ani sotropically conductive fil marrangi ng hol es In

d:herddiam plat & 10 are 16t hey 86 A otrhe oBQr Eb0RE come

to beconme 20 the conductive parts 22 for connection.:

A admiBilttivd e reonduady @ RalddtGloas aRdaraepbeveabad to

frombeing contained in excess in the conductive

- hpardne e QraconmECcticome Wipg rtake inoeakedoldshg material

out si-de anong the conductive parts 22 for connection
liayetrtve 20s ulst i felradtliyc aaniisdtenepityalthyt25 tcenduntivéeo
films 20. Accordingly, there is no need of reducing
0.He teord-éntT ofn tthe coedacrei.ve particles P in the

mol ding material layers 20A, so that good conductivity
is 9 Hélsr faryrgDreagseathrdyabewrphdeagt Bpheyieh apyers
t he conductive parts 22 for connection in the elastic

20M 46t PapiteALYy sedwdired pecPriieg 29, thARdMAbPESGEr used.
Insul atin p&gfer%% between adj acent conductive Earts
6 'c&ﬁ]r?e IGERT BE EAPEFEAYWCPRIUSTER  PYi At oAt
treatment. When the ¢curing treétment_bf the molding
material layers 20A is conducted by héating, it is only
néceésary to provide a heatef in an electromagnef.

Specific heating temperatuﬁe'and heating time are suitably

selected in view of the kinds of the polymeric substance-

" forming material forming the molding material layer 20A,

and the like, the time required for movement of the

. conductive particlés P,'and the like,.

According to*the-anisotropically conductive connector

-0of the present invention, the elastic anisotropiéaliy

conductive films 20 have the specific initial properties,

so that the conductive parts 22 for connection are’

prevented from markedly increasing the electric resistance

thereof,'and the necessary cohductivity is retained over a

long period of time even_when:it is used repeatedly under a
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Since the positioning holes 16 are formed in thgFebruary 2007
frame plate 10, positioning to the wafer, which is the
obj ect of inspection, or the circuit board for

i nspection can be easily corsducted. 10 Since the air
circulating holes 15 are fornmed in the franme plate

10, air existing between the anisotropically

conductive connector and the circuit board for

j ecli ' i scharged through the air circul ating

hgﬁgsg%%sgﬁatﬁﬁg ?%é%é%ﬁ%ﬁg‘lo at the time the

pressug £, Wi t hi o [ ?H?e whe

the pressure re ucﬁgﬁs)ye/és? ekgne }sgulglﬁ [ EfOiz]lel aéb]{ngeg& rr%%n%he
OF i PRESSl NEab O Prioke FERDEI ol %o RISl ALPRREHY

%ppa?atus, mh%ch will be desc??%egmasubsequent ,ﬁ g

IBEACEY i ¥ Hep APt $ 04T Of £t yn SOPLUCTH Y o SPECIKY SBIS i c
be surely brought into close contact wwth the 20

- &hisottopDad Tl § oddisPecd oM 159 ihatadde-HECeSSH V25 to be

el ectrical connection can be achieved with certainty.
svpbertedspectiond appaiied usdr ipigeri 2bcutd the
cross-sectional view schematically “illustrating. the
st toep il onl of amdxeniplarfi waferrSyimsgectd Al in the

~.appar atus meki ng use of the anisotropically

frowluectate Yonrdst emissrorat e tly tdwendurassient connector is
‘invention. This wafer inspection apparatus serves to

erd ofimlze mrqraed 2007 eay dledtanidda, isvspdutt dheof
each of a plurality of integrated circuits fornmed on

RO iy 20 e dolidieanaret  fimHaddice” ivasiseot ivgrich is
apparatus shown in Fig. 12 has a probe nmenber 1 for
RIS P ol SRR oo gt fe oot adipndgcded in an.

C to be Ln%Pected of a wafer 6, which is an

el ectrodes, 7
TR PERTINY CH S D BrO Al o -
'Lius%ﬁﬁ&%gﬂ%% respéctiVe anisotropically conductive film-

~arranging holes 11 in the frame plate 10 are formed

correspondingly to the electrode regions, in which

.electrodes to be inspected have been arranged, in

integrated circuits formed on a wafer, which is an object

‘of inspection, and the elastic aniéotropically'conductive

film 20 arranged in_each of the anisot:dpically conductive
film—arranginq holes 1lrmay be small iﬁ‘area, the-

individuai eléstic anisoﬁropicélly‘conductivé films 20 are
easy to be formed. In addition;_since the elastic |
anisbtropicaily conductife £ilm 20 small in area is little

in the absolute quantity of thermal expansion in a plane

diréction of the elastic anisotropically conductive film 20

evenrwhén it is subjected to thermal hyStéresis, the

thermal expansion of the elastic-anisotropically conductive
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an enlarged scale in Fig. 13, the probe nenmber 9Fga&agy 2007
circuit board 30 for inspection, on the front surface
(lower surface in Fig. 12) of which a plurality of 10

i nspection el ectrodes 31 hav&’been formed in

accordance wth a pattern corresponding to a pattern

of the electrodes 7 to be inspected of the wafer 6

that is the object of inspection. On the front

Siird aoe dof dihe widcdidi hoarih30is farrdiRspestirenniesl by the
provi ded the anisotropically conductive 15 connector 2
ifarichep ledres tinuatdiony id Inestamaitaad Havikigge 1bwt @céffileient of
such a manner that the conductive parts 22 for
liovaractitmrnial tehgael=isin aanirsot rfopi Caldmnyi ngodec tfireae
films 20 of the connector are opposed to and brought
hlftke déht adecowidihoillie engpedt pdrctlkécetbdesoBileofed hetate
circuit.board 30 20 for inspection, respectively. On

e 59 riador frade itashesvens iwfaic dhien WEBg. teR)f éF preformed
ani sotropi cal ly conductive connector 2 is provided a
GhéetlA596s AGTERIHT 40, in which a plurality of

el ectrqode structures 42 have been arranged _in an )

i nsul &G %ﬁ@éﬁ%ff%f eé&%&?ﬁﬁhéélﬁPFﬁogﬁﬁaﬁg?tEPHdEEtlve
caorrespaondi ng.to .the pattern of .the el ectrqdes 7 to be
s TR 51 e e Pl STt M ago s egp hater 181

AL |ASUEH JIer L3t e Shectrofe: o

1 a
structures are 68“0opposed 6 an

C%E%%%Qﬁy%nbgf%yafgg ﬁmﬂg%éjﬂ%e%pgg%gﬁhgﬁ iBaEhg égrgggns
connection’in the elastic anisotropically ~conductive
tll bRoAQ Qhel RErAR 3G RAPIEAlYCRAUCE LY @HeCABNASHET

2, respectively. 5 On the back surface (upper surface
maft elrhi@ 1f llﬁléﬂeQ)s oba tb?e GHolrCWixampaar dagBil,9hgi ASpaghEeNc
in the probe nenber IS provided a pressurizing :

fpleatie t3 frabspr @8%tiotisNdnt ke formation of the elastic

.ahisotropically conductive films 20, the conductive

particles P existing in the pbrtions to become the parts 25
to be supported in the molding material layers 20A, i.e.,

portions located above and below the peripheries‘about the

- anisotropically conductive film—arranging holes 11 in the

frame plate 10 are not gathered at the portions to ‘become -

the conductive parts 22 for connedtioﬁ.‘ As a result, the

conductive particles P are preventédAfrom being contained

in excess in the conductive parts 22 for connection, which

are located most outside among the conductive parts 22 for

‘connection in the resulting elastic anisotropically

conductive films 20. Accordingly, there is hoAneed of

reducing the content of the conductive particles P in the

‘molding material‘layers 20A, so that good conductivity is ‘
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probe menber 1 downward. A wafer mounting tabl e9kebgygry 2007
which the wafer 6 that is the object of inspection is
10 nounted, is provided bélow&}he probe menber 1. A
heater 5 is connected to each of the pressurizing
plate 3 and the wafer nounting table 4. As a base
material for making up the circuit board 30 for
i nspection, may be used any of conventionally known 15
yahievedbashnaestaanty Speeliithexeopiestiverpofts 22 for
i nclude, conposite resin materials such as gl ass
FPHRECEEPRf bR cBle epadx{ieesthsotydrbsa ¥l berondiaifiora et lms
ernol resins, glass fiber-reinforced polyimde

si ) ARATEPERE #Rbela R eRer BT drriFEeR R idceihe
resins,.and ceranj 20 material s such as gl ass, )
CPTIEEHHT R EES el SPTNFIRRC e LRI JHpRiad ofi th
g@parﬁﬁus for performng the WBI test is
coh%%ru%¥ed, a material having a coefficient of

i nearg expansi on. of .at. nost. 3 x -5/ Jmor

pr ef erSanIF(‘sé Taﬁ(e > RE fﬁﬂ‘ﬁﬁ(‘iﬁpzﬂﬁq iﬁ%r&ﬁ% i the
: r 1, 25 -6 -6/ K s pref.erah

PEP TS 11D St Rt S i RS DB Y ene

d}:ﬁféd{d%f Fg}ﬁ{seﬁ%@ll,ﬂﬁ?’ cpé‘a{ﬁez &lﬁlgut %ﬁ%@&%orb%_rr%élgmleiﬁ:e’ion

silicon 9 February 2007 - 69 carbide, al um num ni

it ROTQy i f rddigiudihgs sheet -1i ke connector 40 in the
probe nmenber 1 w |l be described specifically. This

sheet gdiinke: aNeatorci 4hikas iy hloa¥isbhe aRgulratilad in the

.sheet 41, and in this 5 insulating sheet 41, a

flawrealpltat cofl Ge) ecity edd s B8 ch2 theX hendiorgopi chhe v

t hi ckness-wi se direction.of the insulating sheet 41
camndlueanpts etbrofectaretaald athe arirangedboarad $oat @nspection
separated fromeach other in a plane direction of the

. is discharged through the air circulating holes 15 in the

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

.reduced when that by the pressure reducing'syStem is

utilized as the means for préssinq the probe member in a

wafer inspection apparatus, which will be described

. subsequently, whereby the anisotropically.coﬁductivél

cqnnector can be surély.brought into close_Cdnt&ct with the
circuit board for insﬁéctibn, so that the neéeésary
electrical conhection-can be achieved With.éertainty.
[Wafer inSpeétion apparatus]

Fig. 12 is a'crossfsectional view schematiéally
illustrating the construction oflén exémplary.wafer‘

inspection apparatus making use of the ahisotropically

.conductive connector according to the present invention.

This wafer inspection apparatus serves to perform
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i nsul ati ng sheet’ 41 in accordance with the patt&Fgbrigry 2007

corresponding to the pattern of the electrodes 7 to be

i nspected of the wafer 6 that_.js the object of

i nspection. Each of the electrode structures 42 is

formed by integrally connecting a projected

front-surface el ectrode part, 43 exposed to the fr ont

surface (lower surface in the 15 figure) of the

¢hsotaicay shepécdioandfacaphad&-4i kpubatkegusf atetegrated

el ectrode part 44 exposed to the back surface of the

¢heokats nfoshedt od lateatachint Aesthye aoshone wafeuni t

part 45 extending through in the thickness-w se

di r ect Tlom wafex henspecit 2ol mpriestugd lshog N Fig. 12 has a

particular limtation is inposed on the insulating

RFeet Mamkerfhr fag quifa%t}mwh@@wgl@@bpmmecan sof each

flexible. For exanp a resin sheet fornmed of a

%I%%?HEO ?%sT ntOHP?qu%fasze?vy%%m%owﬁae#er pol yast@h is an
i ke, or a sheet obtained by

Uo rore he
RSOt | HREEH TN vt o b 1 B s i L4y topted on
bed ticul
s f%’r?e % L2 bed o e 58, 1%07‘“03“878{
heet 41
i ns{hkq;tel ng S‘]i,] ﬂ? ]4_;15]? g%l%fr?e Wetgegrtfrac{r%tassusr ace

-Pfcﬁﬁ@f aéﬂﬁ/f J;IP P My cfﬁ RIS &1 gar)gyllflx%lt f%}%m

a net al ormhnhg t ectrod tructur

‘1%ﬁm%ﬁ@t@desc%pq{aveg%éjen Std MRl JH'?'AC%‘BILHBHCG

iron or the like. The el ectrode structures 42 may be

wilth of pdthese farmedindg it nd & Widlerd MseHOd®RE  rodes

of an alloy of at least two netals and-those obtai ned
ycd a8 naddprtadd deasie tward®talihas i Wil @bject of

inspection On the front surface of the circuit board 30

for 1nspectlon is prov1ded the anlsotroplcally conductive
connector 2 of the constructlon illustrated in Figs. i to 4
in'such a manner that the condﬁctiﬁe parts 22 for
connection in the élastic aniSotropically conductive films

20 of the conﬁector are bpposed to and brought into contact

with the inspection electrodes 31 of the circuit board 30

for inspéction,'réSpectively. On the front surface (lower
sﬁrface in Fig. 12) bf the anisotropically conductivé
connector 2 is provided a sheet-like connector 40, iniwhiéh
a.plurality off electrode sfructﬁres 42 have beén arfanged

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 manner that the electrode structures 42 are
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10 On the surfaces of the front-surface el ectrolEepaaEy 2007
43. and back-surface el ectrode part 44 in the

el ectrode structure 42, a fi of a metal, chemcally
stabl e and having high cond ivity, such as gold,

silver or palladium is preferably fornmed in that

‘oxidation of the electrode 15 parts is prevented, and

el ectrode parts small in contact resistance are
oppasaedto Taed ppopeghedihed gbbn bhct hei fii offie StsA@RESLive
el ectrode part 43 in the electrode structure 42 is
paeterabl JodScooneSOion imrehpreliesabt yarlbsdior3iaally
that stable 20 electrical connection to the el ectrode

- gondupeivashetned2of of t hlee waih bs o Bramic kel v ot ehed: i ihe

di aneter of the front- surface electrode part 43 is
pPeRettaecor dragreotivielsi ze and pitch of the

el ectrodes to be inspected of the wafer 6 and is, for :
exanpl @ B thRTo SWIHre? el apPSr 3012 BD iR UB: Thoure) of
di aneter of the back-surface electrode part 44 in the
Erecttodet st dr €0 450 ey pee g it ek tHih RiRPe member 1
di anet er f_ the shortcjrcui art 45 and snml | er ‘than
theP P EelTdat PRVTI AT r%%ﬁ tt i (R BT nd the

S aRAL DA Rar oy K rkies G EL P arTe 2 on
' [ i f.or. ti
RO 8 R o M R 20

r@éuﬁ%@d,a@é%fapi&éé'ﬂef&ﬁ%%i EHOINGRIQr 12 Cﬁ”g@%%gr 5

be achieved wth certainty thi ckness of the back-

surdastealastvode Bards 4hd SRILHaHakY 20 4Q 30 Ay the
nore preferably 35. to 50 min that the strength is

wdlfdr Ghaid dhg e and excel l ent repetitive
~durability is achieved. 10 The di aneter of the short

Ci rcuids pardasAb ndtddigal for making up the circuit board 30

for inspection, may be used any of conventionally known

" various base materials. Specific examples thereof include

composite resin materials such as glass fiber-reinforced
epoxy resins, glass fiber-reinforced phenol resins, glass

fiber-reinforced polyimide resins and glaSS fiberf

- reinforced bismaleimidotriazine resins, and ceramic

materials such as glass, silicon dioxide and alumina.

Whenla wafer inspedtion_apparatus for‘performing the
WLBI test is construcfed, a material having a coefficlent
of linear thermal expansibn.of‘at most 3 x 107°/K, more
préferably-l x 1077 to 1 x 107°/K, particularly preferably 1
x 107% to 6 x 10%/K is preferably used. |

‘Specific examples of such a base material include

- Pyrex glass, quartz glass, alumina, beryllia, silicon
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- the sheet -1

el ectrode structure 42 is preferably 30 to 80 ghfebriagy 2007
preferably 30 to 50 min that sufficiently high '
strength 1is achieved. The sheet-1ike connector 40 can

be produced, for 15 exawpleﬁq n the foll ow ng manner

More specifically, a lamnate material obtained by

lam nating a netal |ayer on an insulating sheet 41 is

provi ded, and a plurality of through-hol es extending
thariougd, i althenthi skoessewase Bbreat hoorofiet he

insulating 20 sheet 41 are formed in the insulating

sheet THeofhébe-1iaa cateetrberi@l 1m ntlae corcon egemddh 1

a pattern corresponding to a pattern of el ectrode
wiklcherdssdibedbspetdf eal by. | a¥ers rctutilige doynector
etch machining or the like. This. lamnate material is
1herasubj Bterdblie PBsphat bhdt Slogeaphy, amed plmt g
freatnent, whereby short ~circuit parts 45 integrally
Toinkti ot vhenk Akt ot Phyerlity eof crhedtiede etructures 42
t hrough-holes in the insulatjing sheet 41, 9 February ]
SOOI oy Hie t Hat SRS TS S by et 1¢frths iifsade ting

| ectrode arts 43 integrally connected to the ‘
Sﬁb%ep%c‘?fvaemi HEFEROSeq (i 1 6%?%/%1 A FGGRA oh & igate
front_surface of_ the _.insul ating sheet, 41. Thereafter,
TR FEgure it e i e T et oF ene
:'ﬁysbileé:!%ler g%@?tghﬁ oj:r? ta%‘&o”&i& rceeatwr&'etrﬁ tht_eo pragclrgée\é:tenr g de |

part t ereby formng back-surface

d&rﬂ&;%dﬂ;i%“ fhe Cgtﬁgotf@éfdpdoef SJHéJ%dl;gﬁoAd?es gﬁ@g)g ghy

e conne i's provi n su

iﬂs%@dﬂé‘cﬁlof' r@ﬁ@%df&k@p@{a@ USs ﬂié’\@ﬁ%recﬁc o QMR 5 or .

s an object of inspection, is nounted™on the wafer

mount im@H it e AEARRIP AR R b 1% Hhehed by

integrally connecting a projected frontmsurface'electrodé

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

figure).of the insulating sheet 41 and a plate-like back-
surface electrode part 44 exposed to the back surface of
the insulating sheet 41 to each other by a short circuit

part 45 exteﬁding through in the thickness-wise direction

of the insulating sheet 41.

No pérticular limitation is imposed on the insuléﬁing
sheetlél 50 fér as it has_insulating'property and is
flexible. Fo; exémple, a resiﬁ_sheet formed of a polyamide
resin, liguid crystal polymer, pdlyester, fluororesin Qr:
the like, or a‘sheet obtained by impregnating a cloth woven

by fibers with any of the aboveHdescribed resins may be

- used.

No particular limitation is also imposed on the
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pressuri zed downward by the pressurizing plate $February 2007
whereby the respective front-surface el ectrode parts
43 in the ‘electrode structugss 42 of the sheet-Ilike
connector 40 15 thereof are ought into contact with

“their corresponding electrodes 7 to be inspected of

the wafer 6, and noreover the respective electrodes 7
to be inspected of the wafer 6 are pressurized by the
dhiorknedl faecled eataodasi marditedd3.41 ldv tHurS a8t ab@h an
each of the conductive parts 22 for 20 connection in
itrhen el @ity csleretsotlr a@ daldxildondu@biwveeet, | e i20pokferably
t he ani sotropically conductive connector 2 are

IrGespectd wed,y rtveled pared eprag@dsurlized B e i nspecti on

el ectrodes 31 of the circuit board 30 for inspection

and tAfe & meriels forade ralia rtdde sdateroies sttruggures 42,
el ectrode 25 structures 42 of the sheet-Iike connector
mEY difd Wsithresded - iaPHeE + Kidithe ssihiiede @arlé@ﬁl@ﬁuoflron

the elastic anisotropically conductive filns
%#@o}l&%dua‘bﬁv@lgc EBfRaP YT 667?34 aPRE la?eany of

f t t
AR 1 Fo A SEE A < RS aErBIT L RE 881 A1AQY oF
|t I I t b t
& s G At SRR S EEED S0Bnging, ot
lé%ﬂ%”ﬁdoo%é%aﬁ%tr%dﬁsg%o§%H°f the circuit board SQ for

|nspect|on IS achi eve ereafter, the wafer 6 is

heat egqt @1 Qh%%%(cle@egf L REPSLALYL gu&%eggalggfégw@&egam

mounting table he pressurizing plate
@e%h%fb@ckL%u&Eh%eSEQE%troﬁ%c%%%%fﬂ4e|%C%Bbcéhectrode

~inspection is perforned on each of a 10 plurality of

stiegideed 2¢i BCWilem b thaowaher cBemifadofdsRapte sHeh
a waf er inspection apparatus, electrical connection

hla@ itnke helgec tcbadestiviayhe suaspast gdld, silver or palladium

"1s preferably formed in that oxidation of the electrode

parts is prevented, and electrode parts small in contact
fesistance‘are obtained.

The ﬁrojected height of the front-surface electrode

part 43 in the electrode structure 42 is preferably 15 to

50 Mum, more preferably ls'to'SO Um in that stable
electrical connection to the electrode 7 to be inspected of
the-wafer 6 éan_bé achieved. The diameter of the front-
surface electrode part 43 is presef adcordingrto the'éize'

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

V'and is, for example, 30 to 80 pm, preferably 30 to 50 {m.

The diameter of the back—surface'éledtrode part 44 in
the electrode structure 42 may be greater-than'the'diameter

of the short.circuit part 45 and smaller than the
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of the wafer 6, which is the object of inspecti8febjugry 2007
achi eved through the probe nenber 1 having the above

15 descri bed ani sotropically gonductive connector 2.
Therefore, positioning, and holding and fixing to the

waf er can be conducted with ease even when the pitch

- of the electrodes 7 to be inspected is snall, and

noreover the necessary electrical inspection can be .
sraphyepert opibdh 20f ovee aléohgopersodiofutései2vaend is
when the apparatus is used repeatedly under a
Rrghciehperarete anviiiohnentDoS Heke eadke ofby hetable

el astic anisotropically conductive films 20 in the
SGhPSbE+ ot cef e eohemict? vENe orprdierive irarmd | fom

s own, area, and the apsolute quantity of thermal 25

%%%%%%?P CH 2 P o + R AT TP bTOR YRa b BstgrRductive Film

i sptropicall conductjve film20 is little even when
?‘? f t%‘%)b %Jcﬁ%fdf?%lff FrefOPRRG e e i ORI P hed rRAD also
Hpec? B bf{uarjy‘t%f‘%é fﬁflhr% g‘e:ﬁ%l?%%“ | £he back-

anlso roplca d

ey ue;%%ﬁr-lg,o%ze H 4 e h%tg% : ‘é}x 2oty AL oo
ﬂfé‘ﬁe@‘{aﬂl TSI I Pating Sl v odcraently
IS € arfiBieRe 19ta )tépﬁé*@iﬁ% %@b\&ﬁ%yt H% \é'c%etv%%f

S perforned on a large-area wafer. Fig. 'S

Cr oss-mecldicRaltar ew &%ﬁﬁ@%UrQan%cuhklﬁ%&&ﬁ@%ngntQ%e
construction of another exenplary wafer 10 inspection

ARRATAiaes SKIdIG s & 201 & he anisehkopiocald Beoc@tﬁﬁu%'r\ée
connect or accordlng to the present “i nventi on.
puad ferr I3 et iten SAPRRT AU HAAS sa fFx-ikyRe v %ﬁ%‘ﬁb%Ftr@ngth

opened at the top thereof, in which a wafer
is achieved. .

The sheet-like connector 40 can be produced, for
example, in the fOllowing manner.

More sp801flcally, a lamlnate material obtalned by

lamlnatlng a metal layer on an 1nsulat1ng sheet 41 is

' prov1ded, and a plurallty of through holes extendlng

through in the thickness-wise dlrectlon of the 1nsu1at1ng

sheet 41 are formed in_the insulating sheet 41 of the

‘laminate material in accordance with a pattern

correspondiﬁg to a pattern'of'electrdde structures 42 to be
formed by laser machlnlng, dry etch machlnlng or the like.
ThlS laminate materlal is then subjected to
photolithography and plating treatment, whereby short
citcuit pérts 45 integraliy,connected to thg metal layer

are formed in.the through-holes in the inéulating sheet'4i,
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that i's an object of inspection is received. AnS February2007
evacuation 15 pipe 51 for evacuating air within the
chanber 50 is provided in a.sjdewall of this chanber

50, and an evacuator (not illustrated) such as, for
exanpl e, a vacuum punp, is connected to the

evacuation pipe 51. A probe nenber 1 of the sane
construction as the 20 probe nenber 1 in the wafer
andpetttha appar bimws, showneched FEgont2susface anpedt omle

t he chanber 50 so as to air-tightly close the opening

- PArtpetihombegrsdly Mernepeed fteathy, raspeet oge i short

Oring 55 is arranged in close contact on an upper
HEC3LE fRRELBT 4P harsi Hewasd ¢m the Ehemberushrcamf tiHee

25 probe nmenber 1 is arranged in a state that the

LR Fop? cale§t cdhdudthiareaddriiectidre madd difoer: ifkdhe
connector 40 thereof have been housed in the chanber
%ﬁﬂl%ﬁ?%ﬁP%5?§l%%075 %@P%ﬁﬁF?%et%e?iE#@ﬁ?”%ﬁcQ¥ﬁ9 treatment
circuit board 30 for inspectio t hberepf has .been

67 JUGRVT it P 2T bsEICHRT et AT TFPY Mo B AP e Ce

e RARAAL AN
- AT Rt B Sl ettt il 4%

B L 5 Ol SR PRES S A
chanmber, 50, and,f hel o PLESSHN 'Jﬁjge&cplj.ﬂ;r? %ﬁp&l%ﬁiﬁc,h £ wafer 6,

waf er inspection apparatus, the evacuat

womectehd G Necevae uatd - Pidie, Sls Afodileeshaihele Shirer
is driven, whereby the pressure within the chanber 50
rcntigdpced 10,4 f dnexa®Iork AQGuRa: of 1HV8fen As a
result, the probe nmenber | is pressurized downward by

| Hrees sied inasp hiswr @ I8urthe Wiesehye i iy @rd g HS vikereby

el astically 7
the respective front-surface electrode parts 43 in the

elecfrode structures 42 of the sheet-like connector 40
thereof afe brought into contact with their corresponding_
electrodes 7 to be inspected_of-the wafer 6, and moreover
the respective electrodes 7 to be iﬁspected of the ﬁafer 61

are pressurized by the frontusurface electrodes parts 43.

In this state, each of the conductive parts 22 for

connection in the elastic anisotropically conductive films
20 of the anisotropically‘conduétive cgnnecﬁor 2 are

respectively held and pressurized by the inspection

 electrodes 31 of the circuit beard 30 for inspection and

the'frontwsurface electrode parts . 43 of 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
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15 deforned, and so the probe menber 1 i s noved® February 2007
downward. As a result, electrodes 7 to be inspected

of the wafer 6 are respective]y pressurized by their
corresponding front- surface ectrode parts 43 in

el ectrode structures 42 of the sheet-1ike connector

40. In this state, the conductive 20 parts 22 for
connection in the elastic anisotropically conductive
beithrs 20eofotihed aim Sohe opégpbtyi €ONEod kv el veE GhHeEd 02 for
2 are respectively held and pressurized by the

tnspection &hethe odescBilesf-vhee cdticadtidwattee3hLf or As a

i nspection and the front-surface el ectrode parts 43 in

. rhauds, ebbettviea bteamnareiod ofwede Shreatlddtkendes 7 to

connector 40 and conpressed in the thickness-w se
Beréveronted ehethy atafer amudttlopi badnecitiondustdarodes
films 20, whereby conductive 9 February 2007 76 paths
3t eof oF e CHFeR e RoaiR 39 VEC & OHRRRIG Ve Tpairy Sl e -
onnec ion in the thickness-wise direction thereof. As
nered F%I—‘f ettt Cohhetedeif bt viediragrgibed

i.nspected of the wafer. 6 and the

FhEsLiofes. Tl oode dnenecled of e valsn. o § s s

PESPEE S0 RREH BHY wlielian éThEBUﬁQEL@

'4@‘%@ f#%@%%%%n&?i%g AP L il eﬁ.ﬁ@épteﬁe.ﬂﬁaf‘*”

O 8AGhOfe i B 0.9f, ileagr at ed
CIrCUItS in the wafer 6. ﬁ@%%réyﬁélgglsaﬂh a mafer

| Nspecld Ut BRRAMRR Wicht he wasare l%fsﬁa%%ttaoﬂs abB%%tlu%
the waf er inspection apparatus shown in Fig. 12

. draughtcabadnnddt iafdidd athe the MR Wn%%e%%'g&spected

15

20

- 25

apparatus can be mniaturized because any |large 15
of zigte prafssurd zumgdmmmzﬁndkﬁ;dw dfeqws@e@,tl@ﬁd is
nor eover

‘:achleved through the probe member 1 having the above-

descrlbed anlsotroplcally conductlve connector 2.
Therefore p051t10n1ng, and holdlng and lelng to the wafer

can be conducted w1th eagse even when the pitch of the

'electrodes 7 to be 1nspected is small, and moreover the

necessary-electrlcal 1nspectlon can be stably perfbrmed

over a long period of‘time even when the apparatus is used

repeatedly under a High—temperature environment.

Since each of the elastic anisotrepically conductive

films 20 in the anisotropically conductive connector 2 is

lsmall in its own area, and the absolﬁte quantity of thermal-

expansion 1n a plane direction of the elastic

-~ anisotropically conductive £ilm 20 is little even when it

is subjected to thermal hysteresis, the'thermai expansionl-
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the whol e wafer &, which is the object of inspeRfpgyary 2007
can be pressed by even force even when the wafer 6
has a large area of, for ex l e, 8 inches or greater

in diameter. In addition, sinte the air circulating

holes 15 are forned in 20.the franme plate 10 in the

ani sotropically conductive connector 2, air existing

bet ween the ani sotropically conductive connector 2
afidthdesTascitct abbaoctdr3pitallyi ospeattDfei i Th sehargeehe
through the air circulating holes 15 of the frane
plane direatidte dhesebfopscalibylgondsictaiee@bhy the frame .
connector 2 at the tine the pressure within the :
Rty 5305118 2 etlatediabhkaebygtdel awni cotf DRt tait yof
conductive connector 2 can be surely brought into
inper chtaeal wpxpans Febr gar yhapofor 7iotming | tleai frame
board 30 for inspection, so that the necessary
RtaE rital AGGﬂ?églﬂ%errcaﬁh o hEiested oRiltly conmgicheg state
4C1q$r emyodi ments] The present invention is not

Fhite 1P thes 2d 5o YRR Y e dE TR ek st Ihgperformed
%y%p:ﬁﬂghgysrchaQ%gs or nodifications as described

elow ey be adEd $hereto. (1) In the anisotropically

condugt.i ve .connect or conductive parts for .
non- c%ﬁﬁ%’e’ctll‘lgnlﬁ Kat= 5% note 1o gl v&eé’ctsﬁ%ceé[lal%}cally
;connacted | : [ ected in,10. a

l\(/;\l/gf er @ae%rtgg%n%f S!C%'llr'%‘ﬂtgl_%?aé) iacn%}ﬁllesroterxc%[}pclé’ﬁyy water
i ilote Aot 20 ibiaddl WA 40 M GOSN a1 1y
parts 22 for connection. ‘An ani sotropica Iy .
RIS R ad@ LS e YHSUNORIRAN N on .

conductive filnms, in which the conducCtive parts for

" non- CaMAEC Wad haves et oAb rath® Walsl ah el nabler

be described. Fig. 15 is a plan view illustrating, on
chambalrasedpened at the top thereof, in which a wafer 6

‘that is an object of inspection is received. An evacuation

pipe 51 for evacuating air within the chamberVSO is
prbvided'in a sidewall of this_chamber 50, and an evacuator

{(not illustrated) such as, for example, a vacuum pump, is

 connected to the evacuation pipe 51.

A probe member 1 of the same conétruction as the

- probe member 1 in the wafer inspection apparatus shown in

_ Fig.'lz is arranged on the chamber 50 so as to air—tightly

23

close the opening of the chamber 50.  More épecifically, an '

eiastic,0~ring 55 is arranged in close contact on an upper

end surface of the sidewall in the chamber 50, and the

- probe member 1 is arranged in a state that the
-anisotropically conductive connector 2 and sheet-like

‘connector 40 thereof have been housed in the chamber 50;
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scale, an elastic anisotropically conductive fi? ffPyary 2007

an anisotropically conductive connector according to

anot her  enbodi ment of the prﬁ ent invention. In the

el astic 20 anisotropically cohductive film20 of this

ani sotropically conductive connector, a plurality of

conductive parts 22 for connection that are

electrically connected to electrodes to be inspected

gndathef periphecly b$ aheobjieet:itobobRrapeot FoR, iAdtkection

extend in the thickness-w se direction 25 (directi-on

phependi bebabeto bheughpeinin Elgselbpnahctheithitie o-ring.

are arranged in the functional part 21 thereof, so as

¥erahegn the2ciswsitnbasedr danferwibhpacpathein Beld in a

February 2007 - 78 corresponding to a pattern of the

2FeEerBHRESEEiBEd faypeerddby Thebeegsndisinyephata s3 22

for connection respectively contain conductive

BEPY{UPAsOBKRRBI PRAE SWEGAGH| CHPBETasHFGhCAehs) thye | figure)

ﬁﬁate friented so as to 5 align in the thickness-w se
i¥etffon and are nutually insulated by an insul ating

part L0 which, the conductive  particles are not

cont ai%&‘rie%é% eral? oF STHITRTS cont @i ned afiawnt iapg the
-copnection that are not to be

éﬁ%éﬁ?%%%ﬁf@ %g%%%cgéd to. ‘any electrode to be 10

'-nSpe‘Cfr.?dSﬁ(Eh tc‘:h élpglerialglﬁgf‘ﬁ_edr%sh% earoﬁuesc,.t t%fe evacuator

i nspection, and extend ness-w se

SHARE QD & e Or IRk 2 PRI VESS éigﬁ.Q%?qﬂ%ggﬁﬁm&Q&t%Oz%s

for connection | ocated nost utside 1n a direction

dﬂiaierthaﬂkﬁé)ﬂéh&ﬁ_ NS A2 f h L ANE LB &0
arranged and the fréﬁggplate 10.:%he 15 conduct?&els

- ipAatdce @ 6d OrENONeEoIRC] i 100 P HAIdY thfyecONAYCH] ¥8su1t,

particles exhibiting nagnetismat a high density in a

tdteatreradrd ewdndtbisd ass tpreaddigit el iRt Gk s THa se

atmospheric pressure, whereby the O-ring 55 is elastically

deformed, and so. the probe member 1 is moved downward. As

‘a result, electrodes 7 to be inspected of the wafer 6 are

respectively pressurized'by-their corresponding front-

‘surface electrode parts 43 in electrode structures 42 of

the sheet-like connector 40. In this state, the conductive
parts 22 for connegtion in the elastic anisotropically
conductive films 20 of the‘ahisotropically conductive
connhector 2 are'respectiﬁely héid and pressurized by the
inspectionrelectrodes 31 of the circuit board 30 for_
inspection -and the froﬁtwsurface electrode parts 43 in -the
electrode structures 42 of the sheet-like connector 40 ‘and
compressed in the thickness~wise‘diréétion of the elastic

anisotropically conductive films 20,'whereby conductiVe-
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direction and are nutually insulated fromthe 9February2007

conductive parts 22 for connection by an insul ating

part 23, in which 20 the con tive particles are not

contained at all .or  scarcely contained. In the

enbodi nent illustrated, projected parts 24 and

projected parts 27 protruding from other surfaces than

portions, at which the conductive parts 22 for

pohheceérenfotnaddipethpheespscthee ecbnduetiveapedss an?l for

portions, at which the conductive parts 26 for ‘

poRteohhert fontkkdtipkeiphesiesset fierectien ethocat£d, As a

are formed at those portions on both 9 February 2007

7853] HesebFCERECF Lt i ematiparbeieen the elestiedes 7 to

ani sotropically conductive film20. At the periphera

Regerorethed rohctioratpare 2nd ghe pipgpestien electrodes
pported that js fixe o0 and supported by 5 the

%f:r‘?%h%l?%l %H@fél%ﬂ%?ﬂr‘? ED ahPE ot PORR Y Tortfeit R -

I [ hol [ h I 10 i s
P RTEFR S R uotisl S or ot W@ (Y adferbed

Lonal. d ti ticl I
Lunsttonele maflo o AN il epshictiye particl o5 are.s
Sonst 4 ut & hasical ly, the sape.as Lhose iQ the
anl sot rpp ca y scondauct | VQ co_nnect‘or sﬁov.vn N EI 53. 1
dederfidh dfd@d an ieved Hdptdatd AN Abiyrality

enl arged scal'e, an el astic anisotropically conductive

di linddyant b aniaaitopically wondug ive connector
according to a further enbodinent of the present

i nventidrbrding e ehast i€ w215 AtfsQRicGaldrY 4GSV e the
film20 of this anisotropically conductive connector,

s wialddis ofs aorouctinecipardsf2? inspection apparatus
shown in Fig.'l2 are brought about. In addition, the whole
inspection apparatus can be miniaturized because any large-
sized pressurizing mechénism is not required,_and moreover

the whole wafer 6, which is the object of inspection, can

be préssed by even force even when the wafer 6 has a large

area of, for example, 8 inches or greater in diameter. In

addition, since the air circulating holes 15 are formed in
the frame platerld in the anisbtrppically'conductive
connector 2, air existing between the anisotropically

conductive cdnnector 2 and-the circuit board 30 for

inspection 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 Conduétive :

~connector 2 can be surely brought into'cldée contact -with
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for- connection that are electrically connected ?&§ebwary 2007
el ectrodes to be inspected in a wafer, which is an

obj ect of inspection, and e nd in the 7

t hi ckness-wi se direction (direction perpendicular to

the paper in Fig. 16) of the filmare arranged so as

to align in accordance with a pattern correspondi ng

to a pattern.of the electrodes to be 25 inspected.

TheseltonduckhpaedpaPt §o22ifispecohmect sonthat the necessary

rengCtlvely contai n conductive particles exhibiting

1aad atornafghodensit hei achisved evbih epe etk botns

to 9 February 2007 80 align in the thickness-w se

EPFRRY i IrPeftmeR EShut ual |y insul ated by an insul ating
part 23, in which the conductive particles are not

cont ai TRl RECSER T o} ERRE £@R y1 % ot i L Loty ERegbove-
onduct i e ar s 22 for_connection, 2 5 conductive

Eiake HRSRET on ANt Ch? a¥r 1 Pent Rpnges 1He
i d d h, .ot
SORTRelE R TR Pdi?%g’ﬁl}ge%e%%} S ernamiat h%f
dj t ti
a Jacep_ ggﬂ%#% g%ﬁf 1%%11 c%% %ﬁge COHHSFtPO

conductive par n n- COﬂ ectl on t

dsmalactyd %@Aé %@%}Jrﬁhé&a&ﬁ ﬁf%}i@edq}é€ £ pe

i nspected i'n ect

dnspectdon,y %rﬁé@@é}ﬂstd N diee i SEME inspected in
direction |s fornmed between the 2 con uctlve part's 22

d a feGORRBLHOGoMBE N Arend aciat g Atadihe, fﬂéﬁﬂyj

adj oin each other. This conductive part .26

| CRORNCOTIREC t 10 AT i msa debi € Gon i ld/cﬁlcﬁﬂfﬂnlvfé Parts 22

exhi biting magnetismat a high density in a state

fom ertnedk c30.cas. tﬂnahngﬂotﬁopBEalUblQbﬁﬂ&&tWW&econnector

direction and is nutually insulated fromthe
hﬁﬂﬂﬁﬂﬂﬁhﬂ;ﬁ%ﬂt&niﬁbﬁnnpxnnﬁﬂxﬂqanddntﬂne|ﬂxmmsatumgwh1ch

part 23, in which the conductive particles are not
t@@pp@q@ﬂyuyvqﬂgarts for non-connection have been formed,
will hereinafter be described.

Fig. 15 is a plan view illustrating, on an enlarged

- scale, an elastic anisotropically conductive film in an

anisbtropically conductive connector according to another
embodiment of the present invention. In the elastic

anisotropically conductive film 20 of this anisotropically

conductiVe connector, a plurality of conductive parts 22

for connection that are electricélly connected to
electrodes to be inspected in a wafer, which is an object
of inspéction and. extend in the thlckness—w1se dxrectlon

(dlrectlon perpendlcular to the paper in Fig. 15) of the

film are arranged in the functional part 21 thereof, so as

 'to align in 2 rows in accordance with a pattern
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20 or scarcely contained. In the enbodi ment 9 February 2007

illustrated, projected parts 24 and projected parts

27 protruding fromother surfaces than portions, at

whi ch the conductive parts 22 for connection and

peri pheries thereof are | ocated, and a portion, at 25

whi ch the conductive part 26 for non-connection and a

peri phery thereof are |ocated, are forned at those

por tegmendong bot ha spateseof dhetlienel ¢@addgario e i n

the elastic 9 February 2007 81 anisotropically

towkreiede fTHap2Gontludtigepernizeral fedgeonhethdon

functional part 21, a part 25 to be supported that is

FeSRACtbvahd eeppoit espisjuctites peaypheled edyd idbiow

the anjsotropically conductive 5 filmarranging hole

HATRHEIHR FF e Patdenol 8 inmtegriEty anented so as to

continuously formed with the functjional part 21, and

%uﬁ%wep%‘ﬁmcﬁeesdﬂaweé:%mﬂ #Abdhen muelly

orted. Other specific constitutions

part. 25 be su '
Jg}seulbegsefécgfx yaz% hn‘gtpsg.hlnaetl% part e i v\tl‘ﬁé:h the cqnductive

FUAURR L8 e SGIAG: Shaet e L et g
in Fig, and t ' i cal |y _conduct i
connec i At e F o adh oy are not
& Bd ar Jn ecraltlg,t %nﬂe%t%@%%sangofel%f QQueing .t he

on t own in Figs. 1

ani sotropically uctive connector s

iR dBedISingG e MRl Lonpased ;Qf 1@ 'b%g hQr 6g @ﬂ%g@ction ;

bottom force, on which ferromagnetic ubst ance yers

- Ry exeer riespe ivraloknfeakied dan 31369 daNee Wirkhdd

pattern corresponding to an arrangenent 20 pattern of
blehar eeon diie! iotdRRitise? palr@ls CoNIFes! icdAndReion located most

outside in a direction that the conductive parts 22 for

connection are arranged and the frame plate 10. The

conductive parts 26 for non—connection contain ﬁhe

conductive particles exhibiting magnetism at a high density

 in a state oriented so as to align in the thickness-~wise

dipection and are.mutﬁally insulated‘from the conductive
parts 22 for connection by an insulating pértr23; in which
the conductive particles-are not contaiﬁed at ail or
scarcely .contained. |

In the embodiment illustrated, projectéd parts 24 and
projected parts 27 protruding from other surfaces thén
portions, at which the conductive.parts 22 for. connection
aﬁd peripheries thereof are located, and_portions}.at which
the conductive parts 26 for non-connection énd peripheries

thereof are located, are formed at those portions.oﬁ both




conductive parts’ 26 for non-connection in the ef&§bivgry 2007
ani sotropically conductive filns 20 to be fornmed, and

non- magnetic substance | ayers have been forned at
portions other than the ferrb6fagnetic substance

| ayers, in place of. 25 the nold shown in Fig. 7. Mre
specifically, according to such a nold, a pair .of,

for exanple, electromagnets are arranged on an upper 9
Eebiesaby 2007fuB2tsohhacgaet aibagerpbateaipithe top

force and a lower surface of a base plate in the
doitonrbplicellandohliecteleckromagpets are operated,

- whereby in nolding material |ayers fornmed between the

top. fltcehandethehbosl osiferce, the cOMCidntel part 21, a
particles dispersed in portions to becone the
Pahtt 2ontd parsepRdriedt heaholdi Axadt es i ald | ayassres® by
athered at portions to becone the conductive parts 22
¢ PebhpRerabnedae albeupothe onsisotbesorel theconductive

- conductive parts 26 for non-connection, and oriented

BB TRRRPTYE hole nkl 100t Bhe khvare whateli ikectd dmtdgrally

"~ the nol djn terial layers. On the other hand, the
wh St

10

15

.20

e T Y chereq gehtldtadobiencigmnadelrawt Rl , and

gﬁanei§%§te.10 in the nolding nmaterial layers remain

ret i ned apole Bt betow e Femet fidtid This panh £5 to
‘ I ding material l|ayers are 15 subjected
k%%%%ﬁgﬁrlﬁaygreatnent, whereby the el astic _

ani sot [,C. : ctive filns .20 .each. conposed of _-
the  fORE ?nc;ar?/m%g%&fﬂs 9T TS E LN 0P8 PR S0P St frgose
GO NGt Vs o 1A 55 A2 £AMESd 9 ndyctive = ..
“parts 26 for noﬂnl- aczlol ngfzotl on 03{1 acl%r{l?%gtt%he%cgﬁ%au&tni veos-
patdicles in the 20 elastic polyneric substance in a
state oriented so as to align in the thickness-w se

di r ectdion aKEi%r%Qﬁg%%ﬂdlé%.illustrating, on an enlarged
scale, an elastic anisotropically COnductiverfilm ih an

anisotropically conductive connector according to . a further

embodiment of the present invention. In the elastic

anisqtropicallyrconductive.film 20} of this aniSotrdpically

gonductive connector, a plurality of conductive parts 22

for'¢onnection‘that are electrically connected to
electrodes toibe_inspécted in a wafer, which is an object
of inspection, and extend in the thickness-wise diredtion

(direction perpendicular to the paper in Fig. 16) of the

film are arranged so as to align in accordance with a

" pattern corresponding to a pattern of the electrodes to be

25

inspected.‘ These conductive parts 22 for connection

-respectively contain'conductiVe'particles exhibifing

magnetism at a high density in a state oriented so as to
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state mutually ihsulated by the insul ating part9bgbruary 2007
conposed of the elastic polyneric substance, in which

.the conductive particles are not present at all or

scarcely present, and 25 the8ﬁart 25 to be supported,
which is continuously and integrally forned at a
peri pheral edge of the functional part 21 and in

whi ch the conductive particles are contained 9

&ebguaty P007th83khds§hei b astFEcPrdy NBXd G Sshsiance,y

are formed in a state that the part 25 to be
Buppbx ted basabednstlxetng opdhe 2perimpharycrabod ®Raeictive
ani sotropically conductive film arranging hole 11 of

paetichee pratmotllcotbeimdy it adiiciong scdhesly contained.

ani sotropi cally conductive connector. The conductive
part s ®HDrthrge corbotfiore ipatte 22aficotacopicealiloy, 2
conductive connector shown in Fig. 15 are each

R Gl DPappt v hof or nerperdcidn elwhitah pord iloms.tedo at

qﬁgone the conductive parts 26 for non-connection in
YR ATy R fadhyrih afpor iche fremend Gt of

the el astic anlsotroplcally conductive film20 to

JAHE T AUt TRAS patgaiagsebiedtiang éhnserdgpeent

conduct,ive parts 22 for

r ns to b t
'c(%glnﬁiecc 6n Pa {%d jiljﬂ)tstcodiﬂeﬁt&é’lﬁ ‘n 2t FRUHABFHLHG part 26

e .f 1 t th
por?%%ns gg%%é€6%£q¥h 5%%@ QQaB F3§%F5FC%11Y connected
t | di
PorsORIRE e ABSUNEEE Y (A° IR SpRY B 4 the

o%ﬁ%c&oﬁﬁﬁthggﬁghﬂggi %E%§%'%eﬂﬁ'89hr%ﬁlc% %kn?ss—w1se

conductive fil'm20, t'he conductive  partic
dpreventad ifsr %&@@%eﬂ:ﬂe@@ eflel B ééﬁaﬁéth(}ezgayﬂg 22 for
portions to becone the conductive parts 2 r

conn@ethbﬁn wiflic®h adtee 1loeeatad afDshcOuEakde LAdt B8join each
nmolding material |layer. Accordingly, even when t%

othspectTNEs conductive part 26 for non- connectlon contalns

the conductlve particles exhlbltlng magnetlsm at a hlgh
denslty in a state oriented so as to align in the
thickness—wise direction and isrmutually insulated -from the
conductive pérts 22 for connection by an insulating part 23,
in Which.the-condﬁcfive péfticles are not contained at all
or scarcely containéd; | |

In the embodiﬁenﬁ ililustrated, projected parts 24 and
prqjecﬁed parts 27 protruding from.othEr sﬁrfaces~than
portions, at which the-conductive parts 22 for connection

and peripheries.thereof are located, and a portion, at

which the conductive part 26 for non-connection and a

periphery thereof are located, are formed at‘those §ortions

on both sides of the_funciional part 21 in the elastic
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“elastic anisotropically conductive filns 20 to B&ebruary 2007
-formed have conparatively many conductive parts 22

for connection, 25 it is sure prevented to contain
- an excessive anount of the conductive particles in

t he conductive parts 22 for connection |ocated nost
outside in the elastic 9 February 2007 84

ani sotropically conductive film 20. The conductive
paLEst26plonlhgnecndnetii-enfi.mt he .

ani sot ropi cal | yconducti ve connector shown in Fig. 16

are eathtbbtpenepdhéyal updgetdbé tbhenAthohiefial hgart 21, a
el astic 5 ani sotropically conductive film 20, applying
Rawhghet fe bej shppootedietpatt ionfinveetonendhsupported by
conductive part 26 for non-connection in the nolding

Hat ePphairhayet edogathevtthee ephdotrppécphiyictrductive
exi sting between the 2 adjacent portions to becone the
tolmuREFIRIpAFt Bode tbrivohhecfrene pbakerhhghbe ategrally

reater clearance_in the pplding material _.layer, at .
‘%hfg PP tiBRorHl BeforRed el ERnbEt fURCpieRaberabl 21, and

PO SORRGELLRE: paDe, LBk ot "Peh iR BB LR SR SR s o
g@eﬁﬂ%ﬁgg@ééon of the elastic anisotropically - :

con ive Tilm20, 15 the conductive particles are

prevery.qe. £ ram being Mﬁg%le&{]s X555, Ao 44 A t%:shezzsame

adj acent portions to becone i .conductive p

‘ af@rtlﬁpé@efﬂ I e aéﬂﬁﬂg@poﬁcﬁ ﬁ%@éuc@i@@rﬁgﬁeéﬁg h&lown

nmol di ng material |ayer. "Accor _ even
espRed | ve ebastic anisotropically conductive 20 filnms
20 to be fornmed have at |east 2 conductive parts 22

for cannecdn o ard@ngad Ptedhdieai @ dfAanse, sidwr Sin
surely prevented to contain an excessive anount of the

iandulcs Tared pettd | i ot o freskl © anshuddd vy Patdin st ddrshown

in Fig. 16‘éan be produced in a similar‘manner to the
process‘for producing,the anisotropically conductive
connector shown in Figs. 1 to 4‘by using a mold composed of
é top force and a bottbm‘fdfde;-on which ferromagnetic

substance layers have been respectively. formed in

accordance with a pattern corresponding to an arrangement

pattern of the conductive parts 22 for connection and .
conductive parts 26 for non-connection in the elastic
anisotropically conductive films 20 to be formed, and non-

magnetic substance layers have been formed at portions

other than the ferrdmagnetic substance layers, in place of

the mold: shown in Fig. 7.

More specifically,'according to such a mbld,'a pair

- of, for example, electromagnets are arranged on an upper
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PO RE ML RPT a

connection. 25 (2) In the anisotropically condufeb@ary 2007
connector, the projected parts 24 in the elastic
ani sotropically conductive filns'20 are not
essential, and one or both 9 %%bruary 2007 85
surfaces may be flat, or a recessed portion may be
formed. (3) A netal |layer may be fornmed on the
surfaces of the conductive parts 22 for connection in
the rekasbifca BAEsObnapkcahl ¥neorductribyeefl bh8Ba200war
(4) Wien a non-magnetic substance. is used as a base
raréaical of at bastr piretpl aheth® bbBttba poeduct hpa ofie
the anisotropically conductive connector, a neans of -
platitngmapeetphereespabatibdt hehanebot tophchliiyg material
conductive film arranging holes 11 in the frane plate
leyarshfarmagneeteedd stbstancéoorecandi tigethehtunt foace,
magnetic paint to apply a magnetic field thereto, or
GOREHAS1IHE Porhingcferionagaedi tn pobtiemeetd dyeconé nthe
the nold 60 corres onding to the parts 25 to be
SUppbieRal oParke el ashi Ehanneddingi Bareyizbntricetryeare
fi%ns 28 to quly a magnetic field thereto may 15 be
FETPPZE a5 BohbhaRsbP BPRPYFnghe heondigret Ve Bakly 29 for

ortions to b cone t he parts 25 to be supported in the

FRF dyRT 5+ OBA. P 5YSGHBS ushe dfortRe SR parts

j tial in th f ti f th | dj .
28 B0 FoRaiolioh Cand P TEH O3 Fordh g (Hoh in the
: . . . iy '
elsshis, snizas spsfa i o ues oo T B povers
t O na d N es.t ove
BOt40M o £108 L 5 A0d Lihie é&@ﬂ%cﬁ%@%ﬁ?%%&qu o]ﬂ?eggﬁggﬁj

(6) In the probe nenber, e connec

éz&i_%’él&‘ﬁ% i gtama@nsh 4 fe £ ast i’@h@q{lél%irr%oin‘?aﬁﬂéryial layers

. remain retained above and below the frame plate 10.

In this state, the molding material layers are
subjected to a curing treatment, whereby the elastic

anisotropically conductive films 20 each composed of the

functional part 21, in which a plurality of the conductive

parts 22 for connection and conductive parts 26 -for non-

- connection containing the conductive particles 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 the insulating part 23 composed

~of the elastic polymeric substance, in which the conductive

particles are not present at all or scarcely present, and

‘the part 25 to be supported, which is continuously and

integrally formed at a peripheral edge of the functional

part 21 and in which the conductive particles are contained
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25 conductive fifms 20 in the ‘ani sotropically 9 February2007
conductive connector 2 may be brought into contact

with a wafer, which 1is an object of inspection, to

achi eve electrical 9 Februaryé§007 86 connecti on.

(7) I'n the anisotropically conductive connector

according to the present invention, the

ani sotropically conductive filmarrangi ng holes in

tihe theane aplake pbhgmeefi cSsuB¥thachQr A8d formed in a state
correspondingly to el ectrode regions, -in which

ehett thdepatra BE itnspecteagpbavedbren Beeangededi Ao the
part of integrated circuits forned on a wafer, which
psrapheolpj ebbudf eenbpentisonrophdalhe ebadtictive film-

ani sotropically conductive filmmmay be arranged in

- eachnginghbséeldlanifsbheopramel ylabadldt i tbereby producing

filmarrangi ng holes. According to such an
&Rpsapisprearigaddrdaentivetivenpecrerton.- waf er can be
divided into two or nore areas to collectively
per f or FREhECPFBEEIY@sPaBRS | At cfPatRPTFPRUPESLOR of Fretihe
in.,each of tE? diviged areas. 15 More specifically, it
PELRGETBRLERALT ¥l CPBIVCHI Y BcEPRREG QB FRPHTRI hBpELY; oh° are
on all.the integrated .circuits fornmed.on . the wafer in
SReR pb i Erid BE ATy 1Rl e dui g T T heSla B8 B8LEIonT o
' ropjcall nductive. connector _accor di to,th
B O R OO0 e By o8 ek hom SEREE Lo ip 1 Bre
' ng i - | t, el ection.
TOEPRGORRL PP ol TS of BREOELASEL

LRDE- RS, SEVET B hoWE S+ 8nd f%ﬁmfﬁdﬂkéié@%ﬁ%éifﬂggggnductive

can be achi eved when the inspection is” conduct
ﬁ@kf@@léé’eéyié’ﬁiﬁ%lbéf‘&@&{ atd (Arethds £OrpELRR €92
wafer. In the probe test on the other hand, inspection
conductive parts 22 for connection, located most outside in
the molding material layer, and the frame plaﬁe 10 at the

portions to become the conductive parts f6r non-connection,

and subjécting the molding material layer to a curing

 treatment in this state. Thus, upon the formation of the

.elastic anisotropically conductive f£ilm 20, the conductive

partiecles are prevenﬁed from being gathered in excess in
the‘pbrtiOns togbecome the éonductive parts 22 for
connection, whidﬁ,are located-most outside in the molding
material layerﬂr Accérdingly, even when the respecﬁive
elastic aniéotropically.éonductive‘films 20 to be formed

have comparatively many conductive'parts 22 for connectioh,

it is surely prevented to contain an excessive amount of

the qonductive particles in the condﬁétive parfs 22 for

connection located-most_butside'in_the elastic
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) £ pi c Ilg
Ea%ulb?%smﬁo%ﬁa o O GUTONIR A en 59
[ d t, 1 trical Jinspectjon is -

AR PP AL B, SRS e
g e DR AL D S lon T A RRRGS M CRY o

time required of/each of integrated circuits is9g8bruary 2007
short as several minutes, and so sufficiently high

time efficiency 9 February 2007 87 can be achi eved

even when a wafer is divided 8hto 2 or nore areas,

and the probe test is conducted collectively on
integrated circuits fornmed in each of the divided

areas. As described above, according to the nethod
khabobrepeeknig¢akbohnspest,boprins ggnducted every area
divided as to integrated circuits forned on a wafer,
when thReetbestittedle bASPECLEO0ACESHERNEMELEL: BSntDh the
integrated circuits formed at a high degree of ‘
aniegtabpbnadbyaceafiecthayi sgnacdtafetBbwn 0fn Sridches are

~or 12 inches, the nunbers of inspection 10 el ectrodes.

aadhwbbesgingdt hg, cipouni thbofio dmé bt on NGPEEHid 01 a sises
can be reduced conpared with the nethod that the
anspetriphchilyondudtetivel Fetni ¥@) yappl wldg thenagnetic
integrated circuits, whereby the production cost of
theldnspethe ororhppar B Usecane behe eclhomrdek: tiis Sace Ahefor
ani sotropi cal |y conductive connector according to the
TRRESEMTATEAR | bR BRe thel pieharaesbbrl kaxer dimgatdier the
the. present:. invention is highin durability in ' :
AT CH TR T T HOL 7 eRftibHicyd T BpFeR e sdjacent
ani.sotro conductive connector suffers from )
Ot SGOHER R ki B9 jonpesgrion

can be reduc ~The ani sott opi cal 1" ndl |
NG o 2R RC Gl N 4 oL -péh%s%{l}ldi%‘rﬁ%a{t%'}i%ﬁ NS er
probe member according to the present i ention ‘may
@) 0 M- UgPGddhtment in this state. Thus, upon the

formation of the elastic anisotropically conductive film 20,

the conductive particles are prevented from being gathered
'in excess at the 2 adjacent portions to become the

.conductive parts 22 for connection arranged at a greater

clearance in the molding material layer. Accordingly, even

~ when the'respéctive‘elastic anisotropically conductive

films 20 to be formed have at least 2 conductive parts 22
for connection arranged at a greater clearance, it is
surely prevented to contain an excessive amount of the

conductive particles in these coﬁdﬁctive”parts 22 for

‘connection.

(2) TIn the anisotropically conductive connector, the

'projected parts 24 in the elastic anisotropically

. éonductive‘filmsi20 are not essential, and one or both -
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i nspection of a wafer, on which integrated circlfgluary 2007
having 9 February 2007 88 projected el ectrodes

(bunps) forned of gold, solder or the |I|ike have been
formed, in addition to the iﬁgbection of a wafer, on
which integrated circuits having flat el ectrodes

formed of al um num have been fornmed. 5 Since the

el ectrode fornmed of gold, solder or the like is hard
sorfaces anapxbdi 2egdtfibm anrétsssad fB6Lri SOMaF etk Widihned .
the el ectrode conposed of alumnum there is no need

of preg3durirzimgasudhvanr elgcticode ritikdeonatheadurfaces of
required for breaking through the oxidized filmin the

lge | oepectove opatbe ARy o choi hiem i tHeegriatsad ¢
- circuit having such projected el ectrodes have been

dnipedrogbcahby cerdudippectibns c2h. be perforned in a
state that the conductive parts for connection of an
ani sot fopi HRlemy & pondueones icosnbsttonchalie beed as a base
brought_into direct contact 15 with the electrodes to

HREG NPl @ e dC i S (R T ay 115 Hew -Brdencdmmestiorthe

When i nspectjon of wafer is conducted in a state
AR IR T Ve RIS T O G Th of magns of plating

i.sqt i cal.l cqnduct, ve connector have been _.
H G5 R o (T G 5P WA 3 (S5 P e d -1

tr. ' I d tq b [ ted, th
SLes 0Pve Y oh e Sleaiigles L ba Lishect sdLhe
SRR eogp Waqﬁisﬁ q:h%?({ Q! ! 'aogrta@g{ %g.lcn aintth ”é:o apply a

pressuriz by the projected ele en

- nRRInSATORGAld WreRRAUCT ie ConNeGt Qe !f%r&ﬁigigt ferromagnetic |

repeatedly. 25 As a result, increase in e
SRTISIRRC 8 ARG LAMNeGld ab1d dd Wes AR bR 18 eﬁ); RH@Sparts

to be inspected occur in the conductive parts for
260RNECld Ghpped-tdifilof khRAS1IRGM ¢ anisotropically
conductive films 20 to apply a magnetic field thereto may
be utilized as a means for applying thé magnetic field to
porticons to beéome the parts 25 to be supported in the
molding material layers-ZOA. |

(5) The use of the spacer is not essential in the

‘fcrmati_on of the molding material la-yers‘, -énd spaces for

forming the elastic anisotrbpically conduétive.films may be

surely retained betweeﬁ each of the top force and bottom

force, and the frame plate by any other means.
{6) In the probé_member, the sheet-like coﬁnector 40
is not essential, ‘and the elastic anisotropically

conductive films 20 in the anisotropically conductive

" ‘connector 2 may b_e\-broUght into contact with a wafer, _w_hich

is an {_)bj ect of inspection, to achieve electrical
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9 February 2007 / 89 necessary to replace the 9 February2007
ani sotropically conductive: connector by a new one at

a high frequency. According to the ani sotropically
conducti ve connect or accordlﬁb to the present

I nvention or the probe nenber 5 according to the

. present invention, however, the necessary

conductivity is-retained over a long period of tine
evetecthen. t he wafer, which is an object of
I nspection, is a wafer having a dianmeter of 8 inches
or 12 {hcheés, the whiichtroptiegndtyedotductiive kanacheen
formed at a high degree of 10 integration, since the
artsolinpi tal the qorehott viencemniet orthorapraber opiderly
is high in durability in repeated use, whereby the
Fondiehicye t ol epl meang g dm kot r:apndm | Sranw elate vidiereof
connector with a new one becones |ow, and so the _
TS Pt HIRCh SO 1P RN G iR 0t 195 ezt ereg s, in
resent |nvent|on wi ||l hereinafter be described

PARFE thee bf@onbethee@(anﬁm Lo\ Ihe 10
EFrese entlon i S. not ted to these exanpl es.

tilrb %@Rﬁﬁ&li‘r%% ﬁr AS 19 [T éﬂ“x‘ﬂl is an
17 393 sguar e |nt%g1%¥ L circuits L .in tot

ﬁﬁl ég%ﬁlﬁgﬁ’ TS iV #ﬁﬁ%&%%aﬁﬁﬁ REQ%%
f | f
AR, 8P L I,

AL i0f 18 RSy EaRD fﬁfh& *geffa%aqlrga h%g Sircuits

L 25 fornmed on the wafer 6 has a region A

el ect nedesdiagbeo b%%@ﬁ%he%nﬁ%df%%pg%QQQ& %%nductlve
illustrated in Fig. 18. In the region A of

- RIRRldtedes d wdier ReREULiAudd 1wy aked o% EQQJéJ%rﬂéas to

2007

'—collectlvely perform the ‘probe test on 1ntegrated circuits

fdrmed in each of the divided. areas.
More specifically, it is not éssential to
collectively perform inspection on all the integrated

circuits formed on the wafer in the wafer inspection

‘process using the anisotropically conductive connector
‘according to the present invention or the probe member

‘according to the present invention.

In the burn-—-in test, - inspection time required of each

- of integrated circuits is as long as several hours, and so

high time effiéiency can be achieved when the inspection is.

conducted collectively on' all integrated circuits formed on

a wafer. In the probe test oh the other hand, inspection

time required of each of integrated circuits is as short as

several minutes, and so sufficiently high time efficiency
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90 in Fig. 19, 50 rectangul ar el ectrodes 7 to b@February2007
i nspected each having dinensions of 200 min a

vertical direction (upper a% | ower direction in Fig.

19) and 50 gmin a lateral di‘rection (left and right
direction in Fig. 19) are 5 arranged at a pitch of 100
min aline in the lateral direction. The total

nunber of the electrodes 7 to be inspected in the

oo | lee watlet e bed Seddn 6blen A lwdher B efivndes - dP@ or more
i nspected are electrically connected to a comon | ead
@tetct r oded (ot prébusttated)s fasmmba-tadd acdl quetiivelier aln

edge of the wafer 6. This wafer will hereinafter be-
¥etegraithd ochscu et efomiied oin tesstl .of Rird hibirvid@@B areas.
|ntegrated circuits.- (L), which had the sane

const rARtdRAF Bt et almy apafasrcond g e gthee xedihiodt frhat

each two el ectrodes of every second el ectrode from an

5 Gt o str Mt el ¥ Gondideed myfrct eteaamingdeteas to
50 electrodes (7) to be inspected in the integrated
HregRateq L‘ilwﬂet%%@%w%am VP CEifdct etharp thgckplectrical

.ot her,, .and .no ead electrode was formed, were

IRSHRSE T 4 vt %@3 3hd Y oiCITFHRS UFcds formed at
t ted 20 th I
alézlééb%desr.ese"m% qeﬁ%tﬁeow'e .'Ewaﬁ sr el NSty Eqcliamgger
" f f t t. t ted
of ¥ aincles M 128 ﬁ“ChF ¢ Ml rERRd e SRR AR

éx@aer%d%smnw&efsoro@dchg rzagqcm&eﬁooggﬁe 2k ibgggeﬁ!mn

and having a dianeter of nches ach “of
usRle @Al 8 Glddidds dRIpIBAOY the neater Hhas tﬂaEeg gn
of electrodes to be inspected at its center.

1?%%?@&5?5 h@ed@dﬂﬁdﬂ@@e%oﬂqe@%1b%§@e%hegl19tﬁgbiﬂﬁéﬁrated
circuits, whereby the production cost of the inspection

apparatus can be reduced.

Since the anisotropically conductive conﬁector

- according to the present invention or the probe membexr
_according to the present inventioh is.highhinrdurability in-
. repeated use,‘the frequency to replace the anisotropically
'cénducti#e connector suffers from.trouble with a new Qne.

~becomes low when it is used in the method that the

electrical inspection is conducted every area divided as to

integrated circuits formed on the wafer, so that inspection

. cost can be reduced.

(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
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50 rectangul ar el ectrodes to be inspected each R&GPwgy 2007
di nensi ons of 100 min a vertical direction and 50 gm
in-a lateral direction are aﬁianged at a pitch of 100
gmin 2 lines (the nunber of"‘el ectrodes to be

inspected in aline: 5 25) in the lateral direction. A
cl earance between electrodes to be inspected adjacent

in the vertical direction is 350 gm Every two

pregertddschnongotite fBumptpctoodes 90 heldpspetded or the
are electrically connected to - each other. The total
hilbehave bhenefecneddedntaddetifni bspeiseethépettion of a
whol e wafer is 11,250. Al the electrodes to be
YaSpEct e whick| tetedratey conmettedhaving chhmbreleatdrodes
el ectrode forned at a peripheral edge of the wafer.
ThrRed\af erlypirundiainareer Hermederred to as “\afef

WB for ,test". 15 Further, 225 integrated circuits,
whi ch FERCE Hehe AR riRiineh @k Inld hesades B the

%%ﬁ t est eaiep,that every, two_electrodes anong the

t _%|?e%tﬁl% st¢ %@ﬂ.%@&%ﬂ% filke Ci’fhtje%?a?‘é‘aface

St L6, LA NREI S o S L s
f f th |.ectrod to. b

9B g TP §obql ey gt SLEStootes tnle o

ﬁ%&dlf@f efd@fﬂreé'aquleg rt%fr%'l_{rpq'? éhoe %aldﬂazec%’ Cﬁ%n{ %{nl)the

test™. [Preparation of i.C core par

- RrAaRas@ld O Of  MBGRAT,C %%}Pq{ﬁ '1ﬁ‘1 %.r[@pc_{’rzag:edt cireuit

Commerci al 'y avai | abl e 'ni ckel particles (

nAésitra e prdiCAQQY e 1S JHRET HaQ PHRRA! efc%wt IS that

Core Particles [Al in the follow ng manner.
fFebriuaipe A00h 2 A Pdr fraesi firela swﬂpodrastsltfueer
TC- 15N

conductive parts for connection of an anisotropically

conductive connector have been brought'into'direct contact

with the electrodes to be inspected without using any

sheetélike connector.

When'inSpectibn'of a wafer is conducted in a stater

that conductlve parts for connection of an anlsotroplcally

conductlve connector have been brought 1nto direct contact

w1th the prOJected electrodes which are electrodes to be S

1nspected the conductlve parts for connection undergo

‘abra31on or permanent compre551ve deformatlon by belng

' pressnrlzed by the progected electrodes when-the

anisotropically conductive connector is- used repeatedly.
As a result, increase in electric resiStance and connection

fallure to the electrodes to be 1nspected occur in the

.conductlve parts for connection, so that it has been




10

15

20

25

" in. thi,s order

(manuf act ur ed- by Ni sshin Engineering Co., Ltd.)9 Ggyuary2007
used to subject 2 kg of the nickel particles to a '
classification treatnent ungFr conditions of a

specific gravity of 8.9, an B7air flow of 2.5 nB/nin,

a rotor speed of 1,600 rpm a classification point of

25 mand a feed rate of nickel particles of 16 g/ m n,

1.8 kg of nickel particles were collected, and 1.8 kg
néceBesey ntekebp Dacd | €hesames &t r Syl ecte ddriRnanather
classification treatnment under 10 conditions of a
speceftor goava tiyewfoBe %t an idgh ffownofnad: 5 nB/mn, a
rotor speed of 3,000 rpm a classification point of

10 m ahtceardiery ratthofamioketopardlilgl esnefuckd v@/ momnector

- thereby collecting 1.5 kg of nickel particles. A sonic
- 3¢¢PRE1INEWR OWTe Nbdes ¢n { nemudraictar eds byhel prigut swimber

Ri kagaku Ki ki Co., Ltd.) was then used to subject 120
PR TLHRI nfcKere gares e esinrenEidn eddyevae dibre necessary
classifier to a further_ classification treatnent.
PRI TR TY 19 mgteire b e hayidv Rerdmst @f ¢fimpogven

‘ an respectively havi ng openi ng diameters of 25 m
%%81% ‘?ﬁfar’ré1 Tmiterd Qip&atnpds ddsercéderandenér
rom,above. Fach of the_sieves was

HAT g S ¥ aléfigmb?terc &Sharfi d5Ress Ot’fa\}Li%n & §Pangfeiiich

p d 20 .q of the, nickel particles, -
sl ey b s el g aarl Beorag of

98 (;}19:1 tcitgﬂ e %tl ntéée Eehtfg al?l\zl%?) ggo%g%iaml%a%%gﬁukgﬁ%%ggEém ector |

under condi'ti ons of ut'és an

| IO b dinfitiRS ilN@iQRY 160ld %&ﬁgtxgkgkggggg%gﬁgbgg7

captured on the | owest sieve (openi ebruary

whd rdMRIrRY F 1@ fie: It RRAess Wag Gaf i
repeatedly 25 q?%#gghin tg?gl, there%yag?g%ggﬁﬁal%Xo g

cofndvgiietd @od@lc@tor with a new one becomes low, and so the

inspection cost can be reduced.

. <Examples>

The preseﬁt'invention will hereiﬁafter be described_
specifically by 'the foll&wing'examples. HoWevef, £her
present'invgﬁtion is'not limited to these examples.
[Produdtioﬁ of wafer for test]

As illustrated in Fig. 17, 393 square integrated

VCircuits L in total, which each had dimensions of 8'mm x 8B
- mm, were formed on a wafer 6 made of silicon (coefficient

~of linear thermal expansion: 3.3 x 16"%/K) and having a

diameter of 8 inches. Each of thke integrated circuits L
formed 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 electrodes to be inspected, as illustrated
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BT o 16 "B LB aYTFEF che = o6 o1

Particles [A]. Magnetic Core Particles. [A] thu$February2007
obt ai ned had a 5 nunber average particle dianeter of

10 m a coefficient of wvari ion of the particle

di aneter of 10% a BET specif surface area of 0.2 x

103 n2/ kg and a saturation nmagnetization of 0.6

W/ 2. (2) Preparation of Magnetic Core Particles [B]

'to Magnetic 10 Core Particles [H: The follow ng

Magmeti. c18or BOPaetitaheslbB] et echbgaeti ¢ t&oke inspected
Particles [H were prepared in the sane manner as in
thehphepangt donenkidagneri coCope Parsi cbesitd €xe€ption
that the conditions of the air classifier and the
doppersaftletowdb derecchanged. FMagnes) cakior 80 Pafitigl £s

L % Magnetic core particles conposed of nickel and

averyl @lﬁ%ﬁbe©naWb¢§geap@rrlghe dingeternoin IRigmld are
coefficient of variation of the particle dianeter of
@9@€nﬁe®Eﬁt2@ BpeehfPE 00 fHveimreal bie0inl &hd (Ba @&y

%% saturation nagnetlzatlon of 0.6 W/ nR. Mg etlc
- EbteC

F%WTrcf%ﬁ?[?ﬂ %wﬁﬁﬂQQQ:Qﬁnﬁ?%xﬂ%QQﬂﬁﬁﬁﬁ@oﬁb

PSS s G e %ﬁleof-,

APEPRIALE (5 BETE o Plod B RER ISy CotlddS o a
E b 2

%ﬂ%i%re %%I‘l?l V\Eéfnib] Ig]l\)égne#?(r:él)cogembea 3% 1%s

Mmf’fen{&@@ and faving This wafer will

hereinafter'be'referred to as “Wafer W1l for test”.

s

and. havi

‘Further, 393 integrated circuits (L), which had the
same construction'as in the Wafer W1l for test except that
each two electrodes of every second electrode froﬁ an
outermost_electrode (7) to be‘inspected, emcng the 50
electrodes (7) to be inspected in the'integtated circuit
(L} were electrically connected to each other, and no-
common lead electrode was formed. were formed on a wafer
(6). The total number of the electrodes to be insgpected in
the whole wafer is 19,650, This wafer will herelnafter be
referred to-as “Wafer W2 for test;i

Further,7225‘square iﬁtegiated circuits L in'tctal,
whichleach had dimensions df 6.5 mm x 6.5:mm, were formed

on a wafer made of silicon and having a diameter of 6

inches. Each of the integrated circuits formed on the
- wafer has a region of electrodes to be inspected at_its

- center. In the region of_the,electrodes to be inspected,
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a nunber average particle diameter of 9 m a 9 February 2007
coefficient of variation of the particle dianeter of

28% a BET 5 specific surface ﬁrea of 0..05 x 103 n®/kg

and a saturation nagnetlzatl of 0.6 W/ nR. Magnetic
Core Particles [E]: Magnetic core particles conposed

of nickel and having a nunber average particle

diameter of 6 m a coefficient 10 of variation of the

- parteckendhanet eleotr30®s a8cBbE spepetiedswatncratifg

of 0.5 x 103 n2/ kg and a saturation magnetization of
QibeMbioBs dEgNEDi pmConeaPaekitecbes fEfechbgneih8 SOrEm in a
particles conposed of nickel and having 15 a nunber
hveengt pgarectiendaaseseraofjedOagme pitokféfclient umoin 2
variation of the particle dianmeter of 200, a BET

kpeesf (Ehsurpaberapéacbecoroges IGSbﬁQiRQPQQEEQ in a line:
saturation _magnetization of 0.6 Wd/ n2 Magnetic Core

Pak tiel Ble[ Gpteypl MighRettécRor eA pekedeanae Ayt of

nj ckel and having, a nunber average particle dianeter
oreqbrades Eﬁe??lﬁP%B?Ct%@ @I pEERbniBf tRReVPEFEFRE e

gjaneter of 15@% a BET specific surface area of Q.15
lﬁﬁﬁ?h@?kbsaﬁ@ amgat@MﬁQXN?WQHﬁﬁﬁﬁﬁﬁﬂﬁq%N?mﬂnQ)W?e -0

Ve, Co | e i
b is C%Qpe%%iﬂdn%éee%%‘ét%%nal%% Fhge PR rieroted to

ﬁ uar y w%ﬁﬁlsglﬁ{ a?glrono%;gq%eclo%f ﬂoae%ntto be
%%%%éteéd oin 2ot @h@fe-r wSPEEi {4 leuﬁ,@ce Aq_rle%h%f g'e]f&rodes

n?/ kg and a saturation nagnetization o
A/HR. inspected are electrically connected to a common lead
electrode férmed at a peripheral edge of the wafer. This
wafef will hereinaffer be referred to as “Wafer W3 for -
ﬁest”; |

_Furthér, 225 integrated circuits, which had the same

- construction as in the Wafer W3 for test except that every

two electrodes amohg the 50 electrodes to be inspected in

the integrated circuit were electrically connected to each

other and no lead electrode was formed, were formed on a
wafer. 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 W4 for test”.

[Preparation of magnetic core particlesj
(1) Preparation of Magnetic Core Particles [A]

Commercially available nickel particles {pfoduct of

Westaim Co., “FC1000”) were used to prepare Maghetic Core

Particles [A] in the following manner.
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[ Preparation of Conductive Particles] 5 (1) 9 February 2607

Preparation of Conductive Particles [a]: Into a
treating vessel of a powder plating apparatus, were
poured 100 g of Magnetic Core *Parti cl es [Al, and 2 L
of 0.32N hydrochloric acid were added. The resultant
m xture was stirred to obtain a slurry containing
Magnetic 10 Core Particles [A]. This slurry was

sti rredirataior dilnays/ £ teanperativs € £071 f3Q dMiTaLH1 &3~

thereby conducting an acid treatnent for Magnetic

Coraen\Faar ¢ it esd YsANIdwrieafimwrinddwinglaa.ry daus was used to
treated was left at rest for 1 mnute to_ precipitate

Magnieedc LTore Farthie|rsiscie] paandi @l ssuper matdr@ts sifbication

was renoved. To Magnetic Core Particles [A] subjected.
ttorqafenent dindareatarshit ions e addebexilf icf granifivedt 8.9, an
water, and the m.xture was stirred at ordinary

et drl@ Uret f2or5 2 hihires. TothE APgedr efuhs6PAerphef &

at rest for 1 minute to 20 precipitate Magnetic Core =
Fdﬁ%%ﬂi%é{%on avd e sUperhdtmmnd vad eeghnprde. ofhing ckel

d d dl he
B o mducts 4 ™ Tveaing d IarHHE T 8P SiGe: Here
P | Core _Particl
sulﬁétq!étfo%%hl §c$@'Cg%q?f%%fﬁ%ﬁ%?&nﬁgﬁégﬁi [ere.
Sugamaly AELRAINE 2 b e e BIA) L0020k usf'hgﬁder

cont’ai ni ng gol na propor 575 o

CeMRaALWLE & o t@gg %g% %gaa& %& %ﬂ% rghSSQr 3189 of 2.5

9 February 2007 contents were stirre
ek eRy 9r§@€6rn9p§e§|85r§ 00MLLE, Sa'éia£§hfiﬁé§iéﬁrﬁblnt

in this state, Magnetic Cofe Particles [A
sbjiechadaha gl%@bacaq%%toalatb&glwbggtlgggg of 14 g/mln
Thereatter, the slurry was ft I est

thereby collecting 1.5 kg of nickel particles.
A sonic sifter ?SW—ZOAT-Model” (manufactured by

Tautsui 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.

ﬂSpecifically, 4 sieves each having a diameter of 200 mm and

respeétively haﬁing opening diameters of 257um 20 Pm, 16
Um .and 8 Htm were superimposed on one another in thls order
from above. Each of the sieves was charged with 10 g of
ceramic balls having a diameter of 2 mm, and 20 g of the

nickel particles,were placed on the uppermost sleve

- {opening diameter: 25 Um) to subject them to a

classification treatment under conditions of 55 Hz for 12

- minutes ahd'125 Hz for 15 minutes, thereby collectlng

”nlckel partlcles captured on the lowest sieve (openlng '
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5 allowing it to/cool, thereby precipitating 9 February2007
particles, and a supernatant was renoved to prepare
Conductive Particles [a]. To _Conductive Particles [a]

t hus obtai ned, were added 2 %3 of purified water, and

the m xture was stirred at ordinary. tenperature for 2

m nutes. Thereafter, the 10 m xture was left at rest

for 1 mnute to precipitate Conductive Particles [a],
@ldharsHpeg ngh ANt Mass namved waNiSRIRARSS atedly 25
conducted repeatedly further twce, and 2 L o

pime s i 2 water, hekdedby op POLa e BUtleg ¢O MAognetic Core
particles, and the m xture was stirred. The resultant
Horslekey (ws.filtered through filter paper to collect
Conductive Particles [a] Conductive Particles [a] thus
obt ai néabvetrkc dtdeel Parbidiger [ff edots atbig@iGied had a
‘Conductive Particles [a] thus obtained had a nunber

. veregeapar el paxi bkt ediafe@r ngf al BHIn specidéftficient of

surface 20, area of 0.25 x 103 M2 /kg, a thickness t

W kel Qb § negh ¢ ayeFtbela 1dismeter vaf LN of BRswpestific
old form ng the coatjng Iz?}éer)/(tot al . mass, of

%bﬁqﬂq&% i Part i C1es® [H]) Tof *9028daRdSaRUERELPR ¢

resi stance, val u ~of 0,025 b2. (2) Preparation of

W%%@%r?fcﬁe@ W™ 25 Conductive Particles [b]

re, prepared in gg sang. nner_as_Jin the .
repar 1ron O nductive PFarticCl es d ex t a
SPlpe ratl(fn C,OOE aqnetlcbn@%re lPar i n_les [cBe]p tq tl%’la,[t;;nt—:ﬁl:lc

%@gp .G Core Particles [B] were used in place 9

e r?aallrl?/tJ%%Or%5 of Magnetic Core Particles [A], and

t he caf f k- [ | 14t d f .gol :
P e e i R

dad dMheres amer ager Pt o i ALY Ofnel hdhnad BET in
specific surface 5 area of 0.12 x 103 nR2/kg, a . -

HHY gkngssrdtidn tde M Core Particles [A] except that

the conditions of the air classifier and the sonic sifter

‘were‘changed.

- Magnetic Core Particles [B]:

Magnetic core particles composed of nickel and having

a nunber average particle diameter of 12 Mm, a coefficient

of variation of the particle diameter of 30%, a BET

specific surface area of 0.1 x 10° m’/kg and a saturation

. magnetization of 0.6 Wb/m’.

- Magnetic Core Particles [C]l=:

Magnetic core particles composed’of nigkel andlhaving
a number average partible dlameter of 10 Um, a coefficient
of variation of the particle diameter of 10%, a BET'-
specific surface,apea of 0.03 x 103 mZ)kg and a saturation

magnetization of 0.6 Wh/m?.
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~cont ent@8PeGEFd°Phe PRETHF R T ngoBPRRY

-%E/%Qrgkt EE fsgﬁglﬁa?tiﬁifagl er OE gst%

| ayer of 146 nm/ a value N of (mass of gold for%f#guary 2007
the coating layer)/(total mass of Conductive

Particles [bl]) of 0.22 and an electric resistance

value R of 0.1 52. (3) Preparation of Conductive

Particles [c]: 10 Conductive Particles [c] were

prepared in the sane nmanner as in the preparation of
Conductive Particles [a] except that Magnetic Core
Priricalies ddcle wereiuged ifpjpl ace of Magnetic Core
Particles [A], and the content of gold in the plating
SOIutlmmgﬂbtgﬁldowaSpéhalgeés &Smﬁs@SQCbEVﬁl£aé1Iaﬁ@Shav1ng
[c] thus obtained had a nunber average particle

di aneier ofrekhga parBEElépa@bﬁlé@:eSUbffageumar@ac@éfﬁl@ﬂent
x 103 n2/ kg, a thickness t of the coating |ayer of

232 vamiag ival o€ Nhef phmuasslef djgetdtéor aEng8thea BET
coating layer)/(total mass of Conductive Particles
BORFisE 26U fageandeancél 8cOFi & 183inYagcendakueaRughtion
0.12 u (4) Preparation of Conductive Particles [d]:
U8HAGELPeE 1Par PEcle§ [lBYMwere prepared in the sane

" manner ,as in the preparation of Conductive Particles

PQP“GE%GeﬁPrﬁhgﬁrﬁﬁﬁ 8Fi ¢Ebore Particles [D] were used
i'n place 25 of Magnetic. Core Particles .and the

Oc%f orflcabe gt having
changgd Conducti ve Par i cles % % thus obtained had a
AufBEPes éESFGar‘-yP%EﬂF 9glLFBr hee %ré ie 3icaftleicient
m a

ness t e coating ~ 14ye

.¥§EH§f%%?%?g?§§§ 9£e? %b 60£n%ngoiQP %ogkang]ia%?rgtion

[‘ayer) nMass o nductive Par les |

?ﬁegggagﬂoglggtglg wsshst ance value R of 0.15 S2.
5) Preparation of Conductive Particles [e]:

Magnetle Core Partlcles [F]:

Magnetie,eore particles eomposed of nickel and having
a number average particle diameter of 10 Mm, a coefficient
of variation of the partlcle diameter of 20%, a BET_
spelelc surface area of 0.05 X 103In/kg and a saﬁuration'
magnetization_of_O,G.Wb/mz. |
MagnetiC_Core_PartiClee‘[G];
| - Magnetic eore particies cemposed of nickel and having

a number average partlcle dlameter of 10 um, a coefficient

- of variation of the_partlcle_dlameter of 15%, a BET

specific surface area of 0.15 x 10° m?/kg and a saturation

magnetization of 0.6 Wb/mz.
Magnetic,Cote Particles [H]:

Magnetic core particles composed of nickel and'having

a number average particle diameter of'87um, a ceefficient
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Conductive Parti‘cles [e] were prepared in the shfgbruary 2007
manner as in the preparation of Conductive Particles
[a] except that Magnetic Core Particles [E] were used
in place 10 of Magnetic Core Farticles [A], and the
content of gold in the plating solution of gol d was
changed. Conductive Particles [e] thus obtained had a
nunber average particle dianeter of 7 Jim, a BET
é@eehf:hgt%ﬁf@geth@rﬁareﬁc@ddxa[w@eﬂ%k%@ tdhigiqpess
t of the coating layer 15 of 58 nm a value N of (mass
epecgokd-f ourtaget hecg0aki 09151 AYes) My RyabniBsSs8turation
Conductive Particles [e]) of 0.35 and an electric
meghstangseival ve R ofwh/@5. 5Z. (6) Preparation of .
Conductive Particles [f]: Conductive Particles [f]
Wereppraephoedof nCohdusahee POrvheohes] as in the
preparati on of Conductive Particles [a] except that
VhgnBrépaCateoParf i CordueEl veeParubeldes n(gl ace of
Magnetic Core Particles [A], and the content of gold -
in th@l”fp?a':tl’@gﬁ’%’@im;tl‘oﬁl!ﬁ&#l gof ¢ wawdshrapded-ing apparatus,
Conductive Particles [f] thus obtained had a nunber .
weravReaERd pht? | ¢l of dizgeeic ofond RRrtaiBEp sifdci fand 2 L
surface area of 0.06 x 103 nz/kg, a thickness t of
‘i?f‘leo N i BATISRARTHF a2k Hfgra. s NTBE rRagd tapt

d form ng the. February 2007 99 coatin
‘? BT (Yot att %‘?o*foc%kh |%/e531=‘>h“r1iy SRSk gﬂl)ngof”’lagmtlc
é) nd a (?ele |c esi stance val ue R of :

on

Rehic STVE TBarfifc FESTF G Jat? orélnary

| Lcé%ﬁ%‘.? wer ar ed n.t.he same .5
e neré%%?? ﬁfH1e3cdp‘r%£lpara |onﬁi¥'r ndict |u\?éu|51§rt| claecsld

et c Cor
ﬁ?“tﬂﬁsS%ﬁéEEéH was left at rest for 1 minute to

1£f’ela CiREE ?EKLE& MgNetd S, eec%rtl ;Lté @]ﬁ’.[ Sﬁgl@’?%éf‘ﬂéf@ the

precipitate Magnetic Core Particles [A], and‘a supernatant

‘was removed.

To Magnetic Core Particles [Aj subjected to the acid

treatment,'were added 2 L of purified water, and the

mixture was stirred at ordinary temperature for 2 minutes.

The mixture was then left at rest for 1 minute to

precipitaﬁe:Magnetic Core Particles [A], and a supernatant
was removed.. This process was conducted_repeatedly further

twice, thereby conducting a waehing treatment for Magnetic -

‘Core Particles [A].

To Magnetic Core Particles [A] 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 treating vessel was raised to 90°C,
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the plating solution of gold was changed. Condu@tiebeary 2007
Particles [g] thus obtained had a nunber 10 average
particle diameter of 12 gm a BET specific surface

area of 0.17 x 103 n2/kg, a tMickness t of the coating

| ayer of 135 rim a value N of (mass of gold formng.

the coating |layer)/(total mass of Conductive

Particles [g]) of 0.28 and an electric resistance

N8 UER R OdnPefls e 15t{Blefr e@@é@éb}ﬁ%]@épm% | & farry .
Particles [h]: Conductive Particles [h] were prepared :
Whildes SRABingBOREr sBSriy 1Retpf epakatd Onvdnetic core
Conductive Particles [a] except that Magnetic Core
Particles [A] were ssiefedtedl esedi bl dMagnait I g with
Particles [A], and the content of gold in 20 the

@bl i nFhegdasfiter ofthgolsd way chandedt Gandestl waile
Particles [h] thus obtained had a nunber average

pakeTioe Ui apeterobf Wlexphy oBELspecifric surfiades, and a
area of 0.16 x 103 nR/kg, a.thickness t of- the coating
FURRHFAEN Was eneied N afrqpmss Ginduttdiformampidles [a].
25 coating | ayer)/(total mass of Conductive Particles

[h]) dF ErBighyaradtdalas [adsitdugnodtedings ,Rvstre added
0.08 52. The properties of the conductive particles -
Zplléﬁ)d{) &y Jgar%ﬁrzocﬁld 13 SHFTIRE prspatiirgedrt

the magnetic core particles used in _the conductive
- opréf qagl%egceér}pee%%# i e tHeSeSn FRETerEEPEW RS
n&%ﬁiﬁv#VVg Re ﬁg%%yd%%ﬁ%f%ﬁpﬁ.;8%L%elt% 5Ieci%i%%%ele

Conductive Particles [a], and a supernatant was removed.

This process was conducted repeatedly further twice, and 2

. L of purified water heatéd to 90°C were added to the

particles, and the nmixture was stirred. The resultant

slurry was filtered through filter paper to éollect

 CQnductive Particles [al. Conductive Particleé [a] thus

obtained were dried in a dryer preset at 90°C.
Conductive Particles [a] thus obtained had a number

average paxticle-diameter of 12 Mm;, a BET .specific surface o

~area of 0325'xl103nﬁ/kg; a thickness t of the‘cdatinq

layer of 111 nm, a valué N of (mass of gold forming the

coating layer)/ (total mass of Conductive Particles [a]) of

0.3 and an electric resistance value R of 0.025 Q.

(2) Prepatatibn'df Conductive Particles [b]:
Conductive Particles [b] were prepared in the same
manner as in'the preparation of Conductive Particles [a]

except that Magnetic Core'Particles [B] were used in place
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he plating solution of gold was changed.

Conductive Particles [b] thus obtained had a number

average particle diameter of 13 HUm, a BET specific surface

area of 0.12 x 10° m’/kg, a thickness t of the coating

“layer of 146 nm, a value N of (mass of gold forming the

COating layer)/ (total mass of Conductive Particles [bl]) of
0.22 aﬁd an electric resistance value R of 0.1 Q.
{3) P:eparation'of Conductive Particles [c]:

| Conductive Particles [c] were prepared in the same
manﬁer és in the preparation of Conductive Pafticles [al
éxcept that Magnetic‘Core'Particles icl Were-used in place

of Magnetic Core Particles [A], and the content of gold in

“the plating solution of gold was changed.

Conductive Particles [c] thus obtained had. a number

average particle diameteﬁ of 14-um,'a_BET,spe¢ific surface

area of 0.04 x 10° m*/kg, a thickness t of the coating

layer of 192 nm, a value N of (mass of gold forming the

coating layer)/(total mass of‘Conduétive Pﬁrticles [c]l) of
0.10 and-an electric-resistance value R of 0.12 Q. |
(4) Preparatioh of Conductive Particles [d]:
Conductive-Particlés fd].were prepared in the same
ménner as in the:preparaﬁioﬁ of Conductive Particles [a]

except that Magnetic Core Particles [D] were used in place.

- of Magnetic Core Particles [Al, and the content of gold in

the\plating*Solution‘of gdld was changed. .

-Conduétive.Particles [d] thus obtained had a number
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Ua 9 February 2007 102 [ Pol ?ﬁerl c substance-form ng
material] Addition type liquid sili.cone rubber of a

two- pack type that the viscosity of Liquid Ais 250
Pa-s, the viscosity of Liquid Bis 250 Pa-s, the

Ea et %@f‘tf‘@fe Qi1 ML £Hr &M P@%\mt tﬂﬁ%@ecﬁ%:.@%@rface
is 5% the duroneter A hardness of the cured product
d%eB8%f andhd he tEam*skgengt hniekntbe €usedeips ogdogting

25 KN m was provided as a polyneric substance-form ng
Tmteer it .9 0Thirs, addidliwn i ype [(maps bf sydlide deermimebethe
will be referred to as "Silicone Rubber 10 (1)". The
@raperd i lesyof) 4 e taddind on ¢f peodduptiidesiHarddrnd es [d] )} of
rubber were determned in the foll ow ng manner. (i)

Vi &t amid yarofe lastditionedsipetdiapiivksid iFc ofe Or.uibbel :

(5) Preparation of Conductive Particles [e]:

- Conductive Particles {[e] were prepared in the same

-;mannen as in the preparation of Conductive Pérticles [al

except that Magnetic Core Particles [E]'nere used in place
of Magnetic Core Partiqles [A], and the content of gold in
the plating‘solutign of gold was changed.

Conductive Particles [e] thus-obtained had a number .

average particle diameter of 7 Mm, a BET specific surface

‘area of 0.7 x 10® m*/kg, a thinknéss t of the coating layer

of 58 nm, a value N of (mass of gold forming the coating

layer)/(total mass of Conductive Partlcles [e]l) of 0.35 and

an electric resistance value R of O 25 Q.

(6) Preparatlpn of Conductlve Partlcles [f]:

Conductive Particles [f] were.prepared'in the same’

‘mannei as in the preparatiOn bfVConductive Particles [a]
'except that Magnetic Core Particles [F] were used in place
Vof Magnetic Core Partlcles [A], and the content of gold 1n

the rlating solutlon of gold was changed

Conductive Partlcles [£] thus obtalned had & number
average particle diameter of 11 Um, a BET specific-surface
area of 0.06 x 10° m®’/kg, a thickness t of the coating

léyer of 128 nm, a value N of:(mass of gold forming the;




A viscosity at 23 20C was neasured by a Brookf P Efpruary 2007
15 visconeter. (ii) Conpression set of cured silicone
rubber: Solution A and Solution B in addition type

liquid silicone rubber of tB®€ two-pack type were

stirred and mxed in proportions that their anounts
becone equal . After this 20 m xture was then poured

into a nold and subjected to a defoam ng treatnent by
PESBSIE €1 LEOULH { OOy B GHEL N t
unde?ﬁ%on |ti)gyng %Fa 12rgt£“|$‘ oér;fs 5&%5%5 e%\,l\?%ﬁéir)e §§ [393) of
I PAuGi G &0 ' Y ckpegs; T gl2. 7

D g A arnrer o Do tar tef St M IETRIE 05

$7) | BRdea FADDSK . o F NEo b EMAs ROdy; wBss ppst - cur ed

~under conditions of 200C for 4 hours.. The col umar,

body ddnsuchital ned vasl dis ei 123 S R IIREd 1) MRRS Wahe
its ti 9 February 2007 103 conpression set at 150 2C
manaec adanc et ivé thr o4 624D F ddrid)ctess Birengtds ofa)
cured silicone rubber: A curing treatnent and

gostpurialy Mdgrasidi¢ i Qv ypertldigs diG) lveonergatbbiar place

wer e cond.uct ed under the sane 5 conditions as in the
% efaqridtic tdrreBapriothad nighla shebtthdawimgeret of gold in
t hi ckness of 2.5 nm A crescent type specinmen was

- Hrepdedd sy ssuithiqy 9 smichivessdenass neasure its
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tear strength at 23 2C in accordance with JI'S K

6249, COPFRCBFGMEEE 14 osr dds $hUS0 OFftpd needpd & number
produced in the sane manner_as in the item(iii) were '
Steraesd ToW torfed carbamaterad e Wes Al B8t sHesrifda surface

[ t its d t A .
D & Fo Ve R o ianditea 1 vt 975 e ogedting

.layer of 135 nm, a value N of (mass of gold forming the

coating layer)/ (total mass of Condﬁctive‘Particles [gl) of
0.28 and an eléctric resistance vaiue R of 0.015 Q.
(8) Preparation of Conductive Particles [h]:

Conductive Particles [h] were prepared in the same
ménner as in thé preparation of Conductive‘Particles [a]
except that Magnétic,Core Particles [H},were used in place’
of Magﬁeticﬂcbfe Particleé (2], and the content of gold in
the plating solution df gold was changed.. -

‘Conductive Particles [h] thus obtained had a number
average péfticle diameter of iO um, a BET specific surface

area of 0.16 x 10° m’/kg, a thickness t of the.coating

layer of 61 nm, a value N of’(ﬁass of gold forming the

coating layer)/(total mass of Conductive Particles [h]) of

0.15 and an electric resistance value R of 0.0B'Q.

The'properties.of the cdnductive particles prepared




[ Production of ahisotropically conductive connefgpruary 2007
for 15 WBI test] (1) Production of frame plate: A '
total of 80 frane plates eacE having a dianeter of 8

i nches and 393 ani sot ropi cal 9Oconductive

filmarranging holes formed correspondingly to the
respective regions of 20-the el ectrodes to be

i nspected in Wafer W2 for test were pr.oduced under

the tnkl pwbpgrensdi bfotbei Maghc0idanseepihti¢he€s used in
construction shown in Figs. 20 and 21. A material of
theseofidaneipkapestifles sadevahowfhisabulattbnely in the
magneti zation: 1.4 Wo/ ng; coefficient of linear 25
foktowingxpPahseon. 5 x 10-6/K), and the. thickness
thereof is 60 m The anisotropically conductive
filmarranging holes 9 February 2007 104 11 each have

di mensi ons of 5,250 pmin a lateral direction (left

and right direction in Figs. 20 and 21) and 320 min

a vertical direction (upper and lower direction in

Figs. 20 and 21). 5 Acircular air circulating hole

15 is forned at a central position between

ani sotropically conductive film arranging holes 11

adj acent in the vertical direction, and the dianeter
thereof is 1,000 m (2) production of spacer: 10 Two
spacers for nolding elastic anisotropically '
conductive filnms, which each have a plurality of

t hrough- hol es formed correspondingly to the-regions

of the electrodes to be inspected in Wafer W2 for

test, were produced under the follow ng conditions. A
-material of ' > : :




15 these spacersiis stainless steel (SUS304), aRhfebmary 2007

t hi ckness thereof is 20 pm The through-hole

corresponding to each region.of the electrodes to be

i nspect ed has di mensions of 6°800 pmin the latera

direction and 1,200 Jimin the vertical 20 direction.

(3) Production of nold: A nold for nolding elastic

ani sotropically conductive filnms was produced under

rhe1koll owi. ng conditions in accordance with the

construction shown in Figs. 7 and 22. 25 A top force

61 and a bottomforce 65 in this nold respectively

have base pl ates [62 @ng 66 JMROE O I fon [and] €a¢h
€N

having a thicknegs of£@ mm thehast |pfat & |62,| 86
9 February 2007 }105| £ &rronegnet ¢ sybstjasced ayBris=6p
(67) for formng| go t e part-s--for—gonnpeti-onand
ferromagneti c sulysg AHyers«bH8a_ (6<4d)f pr f @i ag
de

F
-Sgon.n et | on,| AHi<Th} at ¢ 1

conductive parts |f@r
' SiSrE)5=acenr Ganes (wst h<a ! patjtern

of nickel, are afran

[=
correspondi ng to|agp ,fnrof t he! el ectirodes{o-He
i nspected in Vaf ¢rs ?é%g@tegt.jwagg speei f LT alTy,—
the dinensions of gach $T=the ff er f empdhetc] —substidfice
| ayers 63 (67) f [gforang conaducti VvE partsfior -
connection are 4 ‘gn(:ées(%relﬁiﬁec DI beOé L | =
. . N i ,
(vertical 10 dirg¢cZijoB)s ¥ 308 in(| B ¢kDess)| Zapd 302
ferromagnetic sybstiange-] dyeris—68<{ 64 |ar-e ar [ anded
at a pitch of 100 m{ & & ljiFd &nj EhéFaterfaF | = | =
direction. The f ¢rrgragretic—substanceHayersi-634
. B 43 . .
(67a) for form ng co%dhbékieupahtsﬂf0tz non- eopregtson
are arranged out;idegﬂég rrgnaghet | ¢ 15 sjubst ange—
layers 63 (67) | pcatjed siosf oytsige {n a
L EEE w | o fw|w|w]wlwl]w
E = ™ . . . . .
o %a;‘% S |lo|laoajlcloloc o] o
g1, .
slgrc .| lzialllalzla
plgfdlalg|lX|X|e| x| XX
B @ g ™~ ¥ | M ilemlwm| X |w|w|w
o E"gé cal = | olo | w |} e | -
g | m @ S| S| S|ias|lgls|as] @
A B .
@l ffiplolo|lo|w|olo|w| w
Z| ‘g":-::‘ﬁgéz‘-—- e | — | 3 f oo | | —
R R
2 15538
ot Q£
AR B Bl Bl R )
[} R -
2 |Z = ag )
= N
g Isjalg|algin|elE

[a]
b
C

[d]

[e]
f
g8

(h]

Conductive
particles
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direction that the ferromagnetic substance |ayePdegmary 2007
(67) are arranged. The di nensions of each of the
ferromagnetic substance | ayers, 63a (67a) are 60 m
(lateral direction) x 200 mTvertical direction) X
100- m (t hickness). 20 Corresponding to the regions of
the electrodes to be inspected in Wafer W2 for test,
‘are fornmed 393 regions in total, in each of which 50
fl@olomegdet isebsiiestcand® Hrdyer :at@3i@a7) for form ng
conductive parts for connection and 2 ferromagnetic
subst af€éiftaper §vesa lieray £4éd ifonmi mgbRE&rcodactivvepack
arts for non-caonnection have been forned. In the
bPe tha&e threaivd scasd toofed 1991658 fier R6Ragnaesi c the
substan%e'layens 63 (67) for fornin%‘conductive_parts
VOrCesEEEr Qar y1oya9 B166 €8MnEat PenthRdCPBBression set of a

~ferrqmagnetic substance |ayers 63a (67a), for forning
acP%Q é

c8na Upkr thef§PEnaE- dofnects obs . WNom-dragereeter A
| 64 (.68 f b bj ect i d
R PEhaRE o X R s g RboRPEkt ene 2 THBS " Bhg fendi ohbenath

each ts.6 68a), at ich th :
O R o E e oL Dot/ S R Pt kg ppyaesic
§QB§H§£b¥Ef9§ﬁ1§.nSO§1a‘)E(825;g§t. ' thi'sS.alch%aé fodn Cﬁ;genfloixq% |

(lateral direction m (vertica re

-811{86Rt Nrubbbe Qiﬂﬁnﬁéoﬂéf8£r§&09005sF€§ff%89n83ﬁﬁﬁber

64b (68b), 10 at which the ferromagneti c substance
kayer 63a (67a) for formng the conductive part for
non-connection is.located, are 90 pm (latera

- di r ectrhenprop26Q: ies( W tHHealaddiitgehl @Rbe X i2RiM silicone

(depth), and the thickness of other portions than the
regessetepardstésni@sdmin (the fhi cdbss winide.
recessed 15 parts: 100 m. (4) Production of

Pl St seps thy | 9f Coddirct v et Gomnkeohwid silicone rubber:

A viscosity at 23 % 2% was measured by a Brookfield

viscometer.

- (il) Compression set of cured silicone rubber:

Solution A and Solution B in addition type liquid
silicone rubber of the two-pack typé were stirred and mixed -
in proportions that their amounts become equal.- After this

mixture was then poured intc a mold and subjected to a

. defoaming treatment by pressure reduction, a curing

treatment was conducted under conditions of 120C for 30

minutes,othereby‘producing a. columnar body havihg a

thickness of 12.7 mm and a diameter of 29 mm and composed
of cured silicone rubber. The columnar body was post-cured

under conditions of 200°C for 4 hours. The ooiumnar.body

- thus obtained was used as a specimen. to measure its
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(Al) to (AlO: The above-described franme pl ate, 9 February 2007
spacers and nold were used to formelastic

ani sotropical ly conductive f| B 20 in the frame

plate in the follow ng mannerC°To 100 parts by mass of
Silicone Rubber (1) were added and mi xed 30 parts by
mass of Conductive Particles [a]. Thereafter, the
resultant m xture was subjected to a defoam ng
teeptreeRtoby spteasul 80r ed@dl iion,addideby:c2%iphepasi Ry 6249
a nolding material for nolding elastic-

Ani ot Feprcakrgngbhdaét Fueedli bidiche mobleng materi al
prepared was applied to the 9 February 2007 107

sur f ade<SWH 1t e- 15 eyt engh st tomiber of efidihéonpkgpe

reen printin t hereby form ng nol ding materi al
Pgeid dhbe

Fﬁll%{’:@rﬁ TWERe acpaduetad oandere Blastans
conductive filnms to be formed, and

I
‘?%'é IIE B%‘at mié‘é&e512%*5eﬁhbos*élaewbiémrgqﬁwn%@ teet
lqgvln E]% ace F gottomforce t hr ough t he
space? on-the %?ﬁ% %  he BBt t SnCHHERt PtehéPectlﬁ‘Qn was.
d I t th
AP P T P RS TR b s, SRR O i 2 e
‘ 0] t I f
e e R e AR el 72 L
@@urﬁ%mé{@@tmrdﬁ@g: con_dl ti ons. of 100C for 1

hour while applying a magnetic field of 2 T
p@a_t;eo@aebegabeadu%w@snth@essﬁérﬁ§99@9'5\9 in the

' ferrormgnetl c substance layers in-

itfenc K (ieisisr Wreite i tid Db Yored &ﬁﬂdﬂ{@ﬂn%&ﬁi tﬁa@eﬁ:%%ltant
form ng an elastic anisotropically conductive film.in

leacimatof wae @& atd mpus;ﬁdlynaonﬂmtaa\seﬁa lifsaBnabgcRer A

_,holes of
hardness at 23 + 2T in accordance with JIS K 6249,

[Productlon of anlsotroplcally conductive connector for
WLRI test]
(1) Production of frame plate:

A total of 80 frame plates each having'a diameter of

8 inches and 393 anisotropically conductive film—arranging'

holes formed correspondingly to the respective regioﬁs of

the electrodes to be inspected in Wafer W2 for test were

produced under the following conditions in accordance with

the construction shown in Figs. 20 and 21.

A material of these frame plates 10 is covar

(saturation magnetization: 1.4 Wb/m®; coefficient of linear

_thermal expansion: 5 X lO*/K), and the. thickness thereof

is 60 pm.

The anisotropically conductive_film—arranging holes
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the frame plate./ The elastic anisotropically 9 February 2007
conductive filnms thus- 20 obtained will be described
specifically. Each of the elastic anisotropically
conductive filns has dinensibf% of 6,000 min the

|ateral direction and 1,200 min the vertical

direction. In, a functional part in each of the

el astic anisotropically conductive filns, 50

- LonguGt 'W&Rf@ﬁil%ﬂécfrpg l&@”ﬁ%ﬁé Qik, &l e e‘f’lrfaaé&%jl "’Hirection

a'pitch of 100 min a Ine In the lateral direction.
(herdi dyRnst Qs of i Rachi &f 14 hes gonductdwe Partsnd 0420 pm in
connection are 40 min the 9 February 2007 108

d atertalcadil reicidaii,or?20Qipen At Merd:t Gaill reditiant ion @igs. 20
150 min thickness. The thickness of the insulating

gat t2i)n. the functional part is 100 m Conductive

parts for non- connection are arranged between the

condud¥ inder qudratrs afigr G wonestitioorhd g dtSed snoSirmag sitder

in the lateral direction and the frame plate. The

. afinfeEiesl gress gl cgadie tofe athean igorciantiiosd Jparaendugrtive £ilm-

non-connection are 60 min the |lateral direction, 200

GREARERE elEscdil didiadstn dhd B0 aRtiiFathidikraion, and

The t hickness (thickness of one of the 10 forked

e digratest thirasedr tis o S0 &Wported in each of the

|.astic, ani.sotrqpically conductive filnms is 20 gm
(%% é’dstoldélﬁi'r%d%ﬂnl )?%g(ﬁp Tve films were respectively
for rre%wion slgcferr% pl atO S .tno pr,od ce a t. ot Iroof. claql
ani sotr opi &8 % condqultave goﬁr}_&?’t Of°s FPTRESE b5 Y
al COJ tive,c ctor il 1. her el naf _
erre l%% ‘as ir%ﬁlscﬁa?c&p?%g% ya1 Béﬁgdﬁclﬁ%e ot n&ltoqgh
HERARE G ok LR g%!ﬂa%&l 19P 1A e 9%:&% J W tn
-Connect or © Al Q)r _Tﬁ partsgrtc’{g1%‘;1 suppo teg1 an ti_hee
J 1R RIIRY thALES idpected in Wafer W2 for test, were
produced under the fdllowing.conditions. A material of
these‘spacers is étainless steel (SUS304),,énd the
thickness thereof_ié 20 Hm.

" The through-hole corféSponding to each region of the

electrodes tQ bé inspected has dimensions of 6,000 um in

~ the lateral direction and 1,200 Hm in the veftical

direction.
(3)'Producti0n of mold:

- A mold for molding elastic anisotropically conductive

films was produced under the following conditions in

accordance with the construction shown in Figs. 7 and 22,

A top force 61 and a bottom force 65 in this mold .

,respectively have base plates 62 and 66 made of iron and

each having arthickneés»of 6 mm. On the base plate, 62, 66
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the functional parts of the elastic anisotropi caFeyuety 2007
conductive filnms in each of Anisotropically Conductive
Connector (Al) to Anisotropliﬁ%ly Conducti ve Connect or
(AlO were observed. As are , 1t was confirnmed

that the conductive particles are present in the

parts to be supported and that the conductive

particles are scarcely 25 present in the insulating
partsmagnéhiecf sabttenat payéss 6% 5)6Pr ottuet fnniofy

Ani sotropically Conductive Connectors (Bl) to (Bl O:
Qor@dbheuavy ROOTs 109 demnantsot rapd cdtyomcandicid \sbstance
connectors were produced in the sanme manner as in

oy ot ropt chbTy) Condieriniey Gormbetiore: (pAYts EAT@N-
except that Conductive Particles [b] were used in

- pPERRCHICToNdutEh vRrParade | @k Blkgl, Frserranged in

ani sotropi cal ly conductive connectors wll

PRERTIRERrVHED 12 RA PRI U Rt inspitenld yaattern of the
Connector (Bl) to AM|sotrop|caI

: d
%” e SriectPeqERb)in e hdit $q% tRet.  More

| ' .
DT %%eaa At o ﬂ?%bsaﬂtec}ra%t@%r%ﬁ%i&fr&% &@orfgmagnem |
f | t t
S?EAQ%%% 3T AnFE’a@t Rk céi'ﬁ%ﬁnrégf’?éﬁl o TR R Eaor
b .
(%ﬁ%}o ot ecgnz(lj‘%: i @Zrttelra gtﬁngZﬁ{f%%rq 'Pﬁ‘eqvertlcal
&¥ygé%td%Jb%<%ﬁM§gR£ q ﬁ%%ﬁygé tPaf %?%OC%%%%%&Ig%etic

partl es are sc Yy~ prese insulat

TS B 0, B skl ‘Ed%f%l%h"%fo 00
erm.aﬁh&DHHDﬂﬂﬁﬁﬁdﬁéﬂaﬂﬂdﬂﬁédtr@&nne@hQr§eﬁ@éﬁagnetlc
substance layers 63a (67a) for forming conductive parts for
nonmconneetion are‘arranjed cutside the ferromagnetic ,
substance layers 63 (67) located most Qutéide in a

direction that the ferromagnetic subsfance layers 63 (67)

are arranged. The dlmen51ons of each of the ferromagnetlc

substance layers 63a (67a) are 60 Um . {lateral direction) x

200 pm (vertical direction) x 100 Mm (thickness) .

Corresponding to the regiens of the electrodes to be

,ihspected in Wafer W2 for test, are formed 393 regions in

total} in each of which 50 ferromagnetic substance layers

63 (67) for forming conductive‘parts for connection and 2

. ferromagnetic substance layers 63a (67ai for forming

conductive parts for noh-connection have been formed. In
the whole base plate, are formed 19,650 ferromagnetic

substanee layers 63 (67) for forming conductive parts for
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20 produced in the sane manner as in Ani sotropi 8&@pgpary 2007
Conductive Connectors (Al) to (A10) except that

Conductive Particles [c] me%ﬁ used in. place of

Conductive Particles .[a]. 8se ani sotropical l'y"
conductive connectors will hereinafter be referred to

as Anisotropically Conductive 25 Connector (C) to

Ani sotropically Conductive Connector (Cl10) The parts

‘ tOnhecSmppo&hdd?&ﬂdeBEOmﬁgubahbngubathﬁcénl@y&fbr@aéy(67a)
2007 110 the functional parts of the elastic

anrsbbrophgaktbyducohdacpavesf tbmsnon-easheofion.

Ani sotropically Conductive Connector (C) to

Ani sot NopioaghgtDonshales tsec€ohaeetor64 ( (1) aws eformed by
observed. As a result, it was confirmed that 5 the
gohtiaectine ﬁathél@sr@$98b$e§@n@ fwrihg paearbnent be The
supported and that the conductive particles are
dimeeeignsppEsedthi af t hecepsafaPaRgsS pafes (Pt heat which
functi onal (7) Production of AM|sotrop|caIIy

n e T opabartLa el tinns Tovepied: (36 ver formidg the

' an|$otro i cally conductive connectors were produced

o

S SUAEPRBNNERT ASORRE AT QBt Fopleea F93 . corRILRd iR
t Al Al O t that Conduct
EEFETEr BT HFEREPD) (et ? il e Tl CbritiAaToaen) x 25 i
Eﬁg 416) eSppl ¢ }m%@§ﬁ§n?q5§ %é@@'?@" c§$Qd¥CtArE§ 64b (68b) ,

nectors wi er ei naf be referre

f@'r&?ié}?%}?@' farfa@%gﬂﬁ ye s@mé@u%gé%)é@arh 67a) for

Ani sotropi cal Iy Conductive Connect or e.parts

AOrmen$ UPROTrt et ddndi Fd & éf%“%éﬁ'ﬂﬁh*ﬁﬁﬂﬁ%dﬂhoﬁiﬁ% located
functional parts of the el'astic anisotropically 2

Lnduetipye fdddd i i gach: 1 &) &"%ﬁ nepi. GARld % cal dlrectlon)

Conducti ve

- x 25 um,(depth), and the thickness of other portions than

the recessed parts ié 125 Mm (the thickness of the recessed

barts: 100 Ym) .

{4) Production of Anisotropically Conductive Connectors

{Al) to (AlO)
The above ~described frame plate spacers and mold

were used to form elastic anlsotropically conductive films

~in the frame plate-inrthe foilowing_mannerm

To 1QO'pértsrby'mass of Silicone Rubber (1) were
added and mixed 30 parts by mass of Conductive Particles

{a].  Thereafter, the resultant mixture-was‘subjected to a-

' defoaming treatment by pressure reduction, thereby

preparing_a molding material- for molding‘elastic
anisotropically conductive films.

" The molding material prepared was applied to -the
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Connector (D1) tob. Anisotropically Conductive 9 February2007
Connector (D10) were observed. As a result, it was
confirmed that the conducti g7 particles are present

in the parts to be supporte and that the conductive
particles are, scarcely 25 present in the insulating

parts in the functional parts. (8) Production of

Ani sotropi cal ly Conductive Connectors (El) to (EIO 9
Febfaaey 2007he 1idp TEvraai sod riopt cath | foxondutt thve mold by
connectors were produced in the sanme manner as in

g@reon rppieblty, Uomkiey | Verconpeact bisng Agtewi{Al @yers in

except that Conductive Particles [e] were used in
ey coonbiuetd vea Pae¥n cpbstite [alasthesmisotropically
ani sotropically conductive connectors w |
AV HaF Y eri by dierhedtegned. A@ﬁ%o’ﬁ%pﬁf@aﬂ'@ plate was
Conductive _Connector (El) to Anlsotroplc

RRPEolthett FFmTEr 9 FiR frrdied og%e/%"tﬁ)pib‘?tfefbe
d th | t 10 t he f | ts
RO e B 1997 o TR o g potton
f || d Co E
ﬂ?so?rg?.’fé%%#”’%éﬁ?uc  VOLEsn ekt spootetey Srar an ' °
qut doﬁs thd J!aTY@ nfl r I‘pﬁ]d tg:%:certt ) t side
r e

'con uctive partic S a e presen

SRR ted, and-dhat the conductlve partlcles are
scarcely present in the insulating parts in the

f unct ingRalkyparihy ma(t%)rlgfloqwér%n QA %%tt%%'nc ey top
Conductive Connectors (Fl) to (FIO: Ten,

FAH SOt IR H6 LRI U e RN @RI 1 @6 20 curing
produced in the sane manner as in isotropically

| tEenduein tv er@in esnelis (0N 9 4o AW O)f@Exgeplodhathile

‘Conductive
applylng a magnetic field of 2 T to portlons iocated

between the corresponding ferromagnetic Substance layers in

the thickhess—wise direction by.electromagnets,-théreby
forming an elastic anisotropically conductive film iﬁ each
of the anisotiopically conductive film-arranging holes of
the‘frame plate.

The elastic anisotropically conductive films thus

obtained will be described specifically. Fach of the

elastic-anisotropically conductive films has dimensions of
6,000 pm in"the,lateral direction and 1,200 Um in the

vertical direction. In a functional part in each of the

elastic anisotropically conductiveé films, 50 conductive.
‘parts for connection are arranged at a‘pitch of 100 pm ih a

line in the lateral direction. The dimensions of each of

the conductive parts for connection are 40 Pm in the
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Particles [f] wefe used in place of Conductive 9 February2007
Particles [a]. These anisotropically conductive :

"connectors wll: hereinafter%B referred to as

Ani sotropi cal ly Conductive 2 nnector (Fl) to

Ani sotropically Conductive Connector (FIO The parts

to be supported and the insulating parts in 9 February
2007 112 the functional parts of the elastic
‘anitsotilogdicakltyongoadactiunvenf thasventeagh @frection and 150
Ani sotropically Conductive Connector (Fl) to

Anmi 3ot thprbakky . Coflwelcth vekr@rmect dihe (IFHsQlawdmg part in
observed. As a result, it was confirned that 5 the
Ebadbenréopalt pakésiar &0pr s entCandudid veames tiso flog non-
supported and that the conductive particles are :
§8§$ESF§°“p?ﬁ%eﬁ?rﬁﬁg?ﬂeb?ﬁ§%?%tF%@ perduective mearts for

CRGRLPTSh BaHABeobdtt LS (Blope aigin MR on
BB R P e e R Ge o $= CloRduct e
CAISEL B8 k) LA PR RIS one
LRECLE] Sur Ot of SRRE R Dl W Bt B e on ana 150
S R R e g A SR BenbE g E oot the
Pl ed tsobel SuPPOos £ echarngh fthed nsl RiIJg- R tis, ie%:ht R& the

~ functional parts of the elastic anisotropically

Soniicd | mei 464 ¥8p1 a ERE -G g i S raninealily JGopguct i ve
Connector (Gl) to. Anisotropically Conductive Connector
(G10) Aweirse tofseiraelly Araivcasild £ilhswas reoftbspRd ively
.Eggged in 10 fraﬁe plates to produce a total of 10
anisotropically conductive cohnéctors. These |
anisotropically conductive connectors will.hefeinafter be
referred to as!Anisotropically Conductive Connector (Al) to.
Anisqtropically Conductiﬁe Connector (Ale. o
The parts to be suppdrted,and theriﬁsulating parts- in

_the functional parts of the elastic anisotropically “

-conductive films in each of Anisotropically Conductiﬁe_

- Connector (Al) to Anisotropically Conductive Connector

(AlQ) wére~obseﬁved. As a result, it was confirmed that
the.conductivefparticlésrare‘present in the'ﬁértS‘té be
supportedfand'that the conductivefparticles are scarceiy
present in the insuléting parté in the funétional‘parts.
(5) Production of_Anisotropically ConductivéVConnectors

(B1) to (B10):




G

Rerefn

the conductive particles are present in the par@&epgary 2007
be, supported and that the conductive particles are
scarcely 25 present in the iﬁiﬁ%ating parts in the
functional parts. (11) Prod on of Anisotropically
Conductive Connectors (Hl) to (HHO 9 February 2007

113 Ten ani sotropically conductive connectors were
produced in the sane manner as in Anisotropically
Conductieve aGaspneebptigsaldly) cbadudtl)ce¥eaBbctBat were
Conductive Particles [h] were used in place of
ponduceidvénPahti shas hapakr Thede anisotropicahhy
conductive connectors will '"hereinafter be referred
tendycaaveotCropecabky Caadutbi (@l0Correebar thit) cbAductive
Ani sotropi cally Conductive Connector (HLO). The parts
Farbécigppobd eticandushe insplaciengfpépnducnivé0Paheicles
Lunctronal parts of the elastic anisotropically

dhducthere farhacirrbenl b 2endwtbpe cediyeComductie

Cbnnec%gr &Hl) to_Ani sotropically Conductive Connector
F8roBSeFGERrTAd horeguPplsptramscadhyi farductive

- that. . th duct j ticles_are present in the
 Elbecrhle BIIus e B L EL R o s Bresent D the
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jcles are scarcely present in the.insulating
parts’ in the functional parts. [Production of

i sot o5 ' t for, be. t est .
() " ProducrTon of S TTAm it S SR P8t Bl e e in

'ﬁhé“fﬁﬁ%@&oﬁglGbéPQQQ§fﬁgg%§ g%sfgéz%%{§g%§ggié%lly

conductive filmarrangi

daﬁdﬁﬁ%uv@nfmnm@tfhtégbﬂe§@e&ﬁiy§%réﬁ§%§;§¥<§o&&5ative

el ectrodes  to be inspected in Warer est was
qwﬁnhﬁxﬁklﬂﬁkﬂ_ﬁ&eknisotropically Conductive Connector

(B10) 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.

(6) Production of Anisotropically Conductive Connectors

~ (C1) to (C10):

_Ten'anisotrOpically conductive cdnnectors_Were -
produced in the same manner as in‘Anisotrdpicéliy-
Conductive Connectors (Al) to (A10) except that Conductive

Particles {c] were_used'in_place-of Conductive-Particles

fal. These anisotropicaily conductive connectors will-

hereinafter be referréd to as Anisotropically Conductive

- Connector (Cl) to Anisotropically Conductive Connector

(C10) .

The parts to be supported and the insulating parts in
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‘foll owing conditions. 25 A material of this fraféebruary2007

plate is covar (saturation nmagnetization: 1.4 W/ ng;
coefficient of linear thermal . expansion: 5 x 1 0 - 6

/ K), and the thickness therddt is 80 m 9 February
2007 114 The ani sotropically conductive

filmarrangi ng holes each have dinensions of 2,740 m
in alateral direction and 600 gmin a vertica

dihree uin@t.iofadl pawtar odi rehed @Q@b&ﬁhﬂgnm@berbﬁigggmgd

at a 5 central position between anisotropically
conducttive ffiilms amnr aagihngthelndscadiopienl 1incbh8uctive
vertical direction, and the dianmeter thereof is 1,000
FenpgrterodGddi dr dhispdcepichiidyspacdnstioe gohdebgor
el astic anisotropically 10 conductive filnms, which

- d&4R) hagscaopserakeity B¢ ahresght, hvt esad ororetiirmed that
correspondingly to the regions of the electrodes to
b AOPELEEGVENPRELEELRE PEe Passentieir theopatetd to be
under th owi ng conditions. A material of these

foll
‘§B§88F§e§sa§FaFHPEs§h§té@Pdufsiysusseu}9lgﬁdarﬁescarcely-

thickness thereof i Q0 gm The through-hole ,
DeFEBE Rl RECr ohadAtrall BArer tRethel Boroueenl powets -

[ di sions_of .3 Omin the lateral

(7T OB b EReBR G O OB PR BRehary; St {¥e Comtcoprs
(81) Prodygippn of mold: A nold. for nolding elastic

ani sotropically conductive filns was produced under

the fotloings sondiiionsy AidRciASeAILALL o,

-force in-this

prodﬁced in the same manner as in Anisotropically
Conductivg Connectérsl(Al) to (Al0) except that’Conducfive
?articles'[d] were used in place of Coﬁdﬁctive.Particles-
‘lal. These anisotropically conductive connectors will
.hereinéfter be referfed to as Anisotropically Conductive
Connectpr (bl) to Anisotropicélly Conductive Connéctor
(D10) . | -

The parts to be supported and the insulating parté in

the functional parts of the elastic anisotropically

~conductive films in each. of Anisotropically Conductive

Connector (Dl) to Anisotropically Conductive Conﬁector
(D10) were observed. AS'a result, it was confirmed that

the conductive particles are prééent in the‘parts to be

- supported and that the conductive particles are scarcely

present in the insulating parts in the functional parts.
(8) Production of Anisotropically Conductive Connectors

(E1) to {E10) :
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respectivel y havé base plates made of iron and &d€Ruary 2007
having 25 a thickness of 6 mfmm On the base plate, .
ferromagneti c substance Iayeﬁﬁ_for form ng conductive
parts for connection and ferromagneti c substance
| ayers for formng 9 February 2007 115 conductive
parts for non-connection, which are nade of nickel,
are arranged in accordance with a pattern
corr espendengsvé¢rappatfiéyncohdtuiheéiekecbnodesore bere
i nspected in Wafer WB for test. Moire specifically, the
BrafHerd éns toe saple obnnke Ber tomagnetitcopdbsiapce
| ayers for form ng conductive parts for connection
SPBABOLAVe( Capeegitoder d8d) ofp XA100 mreeptt thak Conductive
direction) x_ 100 m (thickness), and 50 ferromagnetic
EabStahed (g)el'srsr BSedr ABnGEACEt O BPREKCELVEOBaATLAles
% inq§q t he nunber of 10 ferropagnetic substance
[Byer sTHTEA FHhEC D14 EhY AFRRAU et VR FPRA ¢ e et o

ubst an | ayers adjacent in the, vertical _direction;
BERE N rRornESl BpRPhrell Factr ohni THEFOPEEF bigHGRHGE L ve

I rs _for. 1N ductive -parts. for

e (AR o R bR SBPLY il PET Sraterrer

}§1§pbstance | ayers | ocated nost outside in a
direction that the ferromagnetic substance |ayers are

carrangggle Jhers di gegsi yeach of .t he. [ .
subst ance ayesr’s are 53 Ep%%ﬁt%}(glt%?rlé%ﬁ%n; xj (;%JAO]&S A

o (Fendicahatli peEE0BY ie 100, M {4 hisknessdnidi1y
Corresponding to the regions of the el ectrodes to‘%e

cospect Bee | Hi WaE efn VRaERrof 68k i s Lo DENEDY 285 ductive
regions, in total, in each of which 50 ferromagnetic
Gubs¢anese (BYerso £0fsdordp g TOAAUSEdYE: Dot tSoddctor

~ connection and 2. ferromagnetic substance |ayers for

BFh e conduseived padtss a result, it was confirmed that
the conductive pafticles are piésent in-the'parts to be
suﬁporﬁed and tﬁat-thé conductive particles are scardely |
present in the insulating parts in the functionai parté.'
(9)'Prbduction of Anisotropically Conductive Conﬁeﬁﬁors
(F1) fo (F10) :

Ten anisotropically conductive connectors were.

‘produced,in the same manner as in Anisotropically

_Conductive Connectors (Al) to (AlO)‘eXcept'that Conductive

Particles [£f] were used in place of Conduétive Particles
fa]._ These anisptropicaliy conductive connectors will
héreinaftér be referrédlto as Anisotropically Conductive
Conneqtor (Fl)‘to Anisotropically Coﬁductive.Connector'
(F10) . | | |

The parts to be supported and the insulating parts in
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25 for non-connettion have been formed. In the wW&PBR@ry 2007
base plate, are fornmed 11,250 ferronmagneti c substance
| ayers for -form ng conductiﬁﬁ parts for connection
and 450 9 February 2007 116 férronmagneti c substance
| ayers for form ng conductive parts for
non- connecti on. Non-magneti c substance | ayers are
formed by subjecting dry filmresists to a curing
theafiaptioThé pErdsnefAstbrsedhsedchantspecepsedlly
parts, at which the ferromagnetic substance |ayer for
F@PﬁPﬁ@lFﬁefééﬁGueﬂl%eChpeftAﬁ@sot@npecalbm Cenductive
| ocated, are 50 gm (lateral direction) x 100 gm
COBREFEQr dFiécEPobyigopEonicdepyhFondunbivéntoshensor
?E Sgch of recessed parts, at which the 10 .

1P bnHGhEt PRSSHBSE andes 1%y RSk fioF iafy adnfirmed that

nducti,ve on-connection is |ocated, are 50
FR HobpeF R bt PhalSR S50 BrRpeubr L7 clhe drabet | )b
th t he thi f oth t
i PR confh Dot BLERESE ot By o S0
(4 duct f
s et e P oSl et e L P t%@#i%’fcergal(msts

UL a@PH@ug@J@&E'@f%I{f%%ﬁég 1 p@o ct;l.ve ucrf gtors

were used to formelastic I SO plca y "ton
fdlysioi peidye. frame plate in the foll owi ng manner. 20
To 100 parts by mass of Silicone Rubber (1) were

added @i 4¥ xR0k 3D iRANMUS, BoMssS: Qfe CRHNIIMS were
Particles [a]. Thereafter the resultant m xture, was

s end@din otlee 3Hﬁdﬁﬁﬂﬂﬂhﬁréﬁ“iﬁ”ﬁnﬂ%bﬂ¥6§%ﬂ&fi

reduction, thereby preparing a nolding materi al for
crmimmm agirireec 26 sanizglot riapi @ald)y sanducting: fddoctive
Particles [g] were used in place of Conductive Particles
[a]l. Thesefanisotropically conductive connectors will
herelnafter be referred to as Anisotropically Conductlve
Connector {(G1) to Anlsotroplcally Conductlve Connector
(GlO);

The parts to be supported and the insulating parts in

 the functional parts of the elastic anisotropically

conductive films. in each of Anisotropically Conductive
Connector (G1) to,Anisotropically‘ConduCtive Connector

{(GL0) were observed. As a result, it was confirﬁed thét

the cdhductive'particles are present in the psrts to be

supported and that the conductlve partlcles are scarcely

_present in the 1nsulatlng parts 1n the functional parts

(11) Productlon of Anisotropically Conductive Connectors

(HD) to (HL0):
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- 3,500 pmin the latera

The nol ding matefial prepared was applied to th8February 2007
surfaces of the top force and bottom force of the nold
by 9 February 2007 117 screff3printing, t her eby
formng nolding material layersS in accordance with a
pattern of the elastic anisotropically conductive
films to be fornmed, and the frane plate was
superinposed in alignment on the nolding surface of
the 5 Don tam $oreeridr blyhcemducpacercomddtesi de ef
the bottom force. Further, the top force was
BEPEPFaPosedtlia sare ghmener ors tire Hrrisret muipstcs itlhr ough.
‘the spacer on the side of the top force. The nol di ng

R ErF it Ve dyRRe e bR e d (bbt vieen(AHD tassenty thartc €casictive

| '%%e bo tontforce were supjected to a curing treatnent
e d

TCLohdi ] IFEF I UaRD Y drlach Al Gamiduetigisp Rpintg od es
netjc field of 2 T tq portions |ocated between_ the
[T caBERa R rGT SRIGRIYC CERFEEEATE FayBPSTPRS VhL

A hj - W di ti by el ect - ts, th by 15

RS W A 0T s d o emGalve CoPERA ve
t i sot rapj . duct i f.il [

oo G R T A AR Y KA e P ey

uctive filns thus obtained will be described
specifically. Each of the 20 elastic
ani sotphePiGalsy GeNgcty fit S+ 4 ' . Of . .
ot dﬁ%@r 0B 20a tgbq?ﬂgggﬁﬁﬁﬁgtﬁgrts in

rection an
Brey thoatt idinkacdsafts 0F aHlRgkLiseRal aeérsﬁt&:ppﬁesgég)f

the elastic anisotropically conductive filns,

ceoniiedtivee £iparst § of @radho@rfe%E@Bt@bﬁié&iéﬁgégnaﬁcéive
pitch of 100 min 2 25 lines (the nunber of conductive

Qoearntes=toor (BANNect Bor sot rapikaley 2bhdehearancenhetween
conductive parts for connection :

{H10} we;e Qbservedq As a result, it was confirmed that .
the conductive particles are present in the parts to be
supported and that the,cbnductive particles are scarcely
present in the insulating parts in the Ffunctional parts.

[Production of anisotropiéally conductive connector for

probe test]

(1) ‘Production of frame plate: -

‘A frame pléte'having a diémete£ of 6 inches and 225
anisotropically conductive film—arranging holes forméd
‘correspohdingly te the respective.regiohs'of the electrodes
to be ihspected in Wafgf W3 for test was broduced uhderrthe
fdllowing:conditions; |

‘: A material.of thié frame plate is coﬁar (saturaﬁion
magnetizatioﬁ: 1.4be/m2{‘coefficient of iiﬁeér thermal

expansion: 5 x 1Q*/K),Aand the thickness thereof is 80 pm.
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adj acent in the vertical direction: 350 m in tHhEebruary 2007
| ateral 9 February 2007 118 direction. The di nensions

of each of the conductive pa%g for connection are 50
min the |ateral direction, m in the vertical
direction and 190 min thickness. The thickness of

the insulating part in the functional part is 5 140

pm Conductive parts for non-connection are arranged

 bet weerh¢ hen tootucpivel par tSnd et COANLLLHOAr FHER RSl holes

nost outside in the lateral direction and the frane
phah ehadhedidénenshonsfof , rachpef it he TtoOPdsl i ¥erdekidn and
for non connection are 50 min the |ateral direction,
200 pmiim dOvéheiwveitdiatcdiorction and 190 min
t hi'ckness. The thickness (thickness of one of the -
forked® poFicdWhaYy airt@ercpbrting heleubpofested mieach
of the elastic anisotropically conductive filns is 30
FROFR S J19 DhF Ll | YebvpacRrveotropkcakle ¢erfectivel §Alm-
15 forped in 10 frame plates to produce a total of 10 .
T ST HDi A Y 2EhATRE FvER chmett B scalrndkgection, and the
i sotropi.cally conductive connectors will hereinafter
c%gam‘?%?%r?}é%r‘?%f asS Ahi 809 ri¥pi cal |y Conducti ve
%nne}gt&ra Al I).Oft 0 Anérs,pt ropi cal |y Conductive
nrector -lﬁb). 2PIre parts to be supported and the
i nsul at [ t uncti-anal. part.s. of the
el ast {ﬁcdcpa%é%%%sp [ %ba]f lnilbe1 %:%&Cd uéc]tafnssC e c? iaé}nr%ss O?Enroé’ ach lo of
' QR &l s Candugt | Gpnnect l ;
d,?n}%cgg%{rlgﬁ g%ﬁs ‘Conduct i%%clbonnec%?{h‘{%tmfe through .
DS VRS @ FeSpbdndidgMasc £ anfd e dat, 25 Hhe
conductive particles are present in the parts to be
Slpades iy ghatindher €Qnouctiase Pafd i fd St were
'scarcely present in the insulating parts in the "
froatideehalndgeaf tithe following conditions.

A material of these spacers is stainless steel
{SUS304) , and'thé thickﬁess thereof isiBO bm.
. | The through-hole corresponding to each region of the
eiectrodés to be inspected‘has dimensions éf 3;500 Um in

the lateral direction and 1,400 Pm in the vertical

_direction.

{3). Production of mold:

A mold for molding elastic anisotropically conductive

films was produced under the following conditions. -

A top fbrde and a bottom force in this mold

" respectively have base plates made of iron and each havihg

a thickness of 6 mm. On the base plate, ferromagnetic

substance layers for-forming conductive parts for

connection and ferromagnetic substance layers for forming
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AhpEetrdpréarriieBhdact?

9 February 2007 119 (5) Production of Ani sotropf&aupgy 2007
Conducti ve Connectors (DIl) to (D20): Ten

ani sotropi cally conductive cgonnectors were - produced

in the sane manner as in Ani%&?ropically 5 Conducti ve
Connectors (All) to (A20) except that Conductive

Particles [d] were used in place of Conductive

Particles [a]. These anisotropically conductive :
condectoks wekls WerehBattennbetheher #BUchO0ads made of

Ani sotropi cal ly Conductive Connector (Dil) to

 Anickeflr,opireablryaGgeduthi secCeanaetowill 4 DR tedhe

parts to be.supported and the insulating parts in the
tuncespnabdipgr te ef paheeehasti thanesoettopieal ty be
conductive films in each of Anisotropically Conductive

-Comapnected (D Wpfeo WAi Sotrrbvestal IMoGomhestifieally, the

Connector 15 (D20) were observed. As a result, it was

gomenpierst hat eachec€onbacfeveopagnetiessubpstanesemyers

in the parts to be supported and that the conductive

part fermsngr sosdurtévy prpresefori porhectheulate Ny Hm

parts in the functional parts. (6) Production of
59“@bhﬁ%€¥b@%l Poregignl ¢ 100 Hm

cally conductive connectors were

0, T | St '
&%aﬁ@aﬁggh?{' AR sattet RRFAEFORSETT FRPSHRTTDI BTSF e
Conduct i Co ct to, 0), t. that
CORTREETVEE PabLFEReRt | 10 ek o babal 1A Rl B Giombes of

| g@PP&’:ﬁQ%X&tE@%ﬁQ%E§n@Q.%@e Jhese, aﬁé@-t rAapl ¢ 'éavrﬂcoe

conductive connectors w ereinafter be reférre

BSeROLR O LOPLARL Y LONGUSLL ¥ce DIEC! AlafHldde 19 <the

Ani sotropically nductive Connector .....
vertical direction: 350 Mm) in the lateral direction. The

ferromagnetic substance layers for forming conductive parts

for non-connection are arranged outside the ferromagnetic

substance layers located most outside in a direction that

the ferromagnetic substance layers are arranged. The

‘dimensions of each of the ferromagnetic substance layers

‘are 50 Hm (late;al'direction)'x 200 Mm (vertical direction)

x 100 pm (thickness) .

| .Correspoﬁding to the regions of the.electrbdes to be
inspected in Wafer W2 for test, are forméd 225 rééions in
totél, in each of which 50 ferromagnetic.Substance layers

for forming conductive pafts for connection and 2 .

. ferromagnetic substance layers for forming conductive parts

for non—connection have been formed. In the whole base

plate, are formed 11,250 ferromagnetic substance layers for

. forming conductive parts for connection and 450
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in the parts to be suppor

9 February 2007 420 (E20) The parts to be supp®febwary 2007

and the insulating parts in the functional parts of

the elastic anisotropically %ggductive films in each

of Anisotropically Conduct i vé. Connector (ElIl) to

Ani sotropi cally Conductive Connector (E20) were

_Observed. As a result, it was confirnmed that the

conductive particles are present in the parts to be

feppormbgtdeand thattbheeconguetsi O rPEblinghgSc8h8uctive parts

scarcely present in the insulating parts in the

fomchiconabnpactsonl0 (7) Production of Anisotropically

Conductive Connectors (d1) to (&0): Ten

ani sot Nepirmathgtiondubsitasceohngerer sraefermpdoduced

in the sanme manner as in Anisotropically Conductive

€BHH§§F6P§ day| fido tasdptexsepe thatingohdestiertl5 The

Particl es % were used in place of Conductive

PaREREf-ags P ]ea¢he§§ HRFS66FEpPREEFY abndliehvehe
onnectors hereinafter be referred to as
F§8??8B?EAF|?uEﬁEaHE?u%éYe€bﬁﬁéc?6Fm%EﬂlFh?oconductlve

Ani sotropical ly Conductive Connector (&0) 20 The

Bartstes. B@ngﬁéﬁb??eﬂsaﬁﬂcﬁﬁgdvn§EPa§pn@mpé}%§e¥%l t he

bhaticerob FrihE @ L‘E%ﬁ*‘?%‘?e?i\nég%%’%:ﬁﬁééﬁf’% e

Eﬁ@ngfﬁgﬁsiéﬁé)?foeﬁgﬁ £r98&§§£'¥ %er gﬁfégewel%%.the

Connect or Wer e opserve

EOPfbhABEe £ hat s 25 1 8- £ 0{]9#&!:' ¥&r P Mfﬁggstﬁé g d&[ﬁ@{‘ive

and t at the con

PRAFLT EL LS R ESCACEl ¥ DL ef&@égé@_eté‘fe ' ﬂ?;%@t? % eral

parts in the functional parts bruar
direction) x 200 Mm (vertical directlon) ® 25 Pm (depthj,

- and the thickness of other portions than the recessed parts

is 125 pm (the'thickﬁess of the recessed parte' 100 pm) .

(4) Productlon of Anlsotroplcally Conductlve Connectors

‘(All) to (AZO)

The above-described frame plate, spacers and mold

. were used to form elastic aﬁisotropically conductive £ilms

in the frame plate in the foilewing manner.

- To 100 parts by mass of Silicone.Rubber (1)_were:

~added and mixed 30 parts by mass .of Conductive Particles

[a]. Thereafter, the resultant mixture was subjected to a

defoaming treatment by preesure reduction thereby

,preparlng a molding materlal for moldlng elastlc

anlsotroplcally conductlve films.

The molding materlal preparedewes applied to the

-surfaces of the top force and bottom force of the mold by
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121 [Production of circuit board for inspection®fepruary 2007
WBI test] Alumna ceramc (coefficient of |inear

t hermal expansion: 4.8 x 10-$4K) was used as a base
material to produce a ci rcutt’board for I nspecti on,

In which inspection 5 el ectrodes had been forned in
accordance wwth a pattern corresponding to the

pattern of the electrodes to be inspected in Wafer W

foretespridbisg ci thettbPoastni g méISPEGtmOBetrBal layers in

rectangul ar with dinmensions of 30 cmx 30 cm as a

ahodbedarte vislpextpontelecsdf odes ¢hesebddé Eacvotwmveiddlly

di mensions of 60 gmin the lateral direction and 200 m
¢ondudeiverfibad oo rieet formedhiandithoai frovarpldior was
i nspection wll hereinafter be referred to as
supepeRreord G cul tanByat doiT| the [nybifirg | dwr Diceigf uite
board for inspection for probe test] 15 A

BT (B FE O r e ePoxih e esPICHRSCUSEE aslde bakethe bottom

material_to_produce a circuit board for inspection, in
YRE e | ASFedETon % o d€E WadAse MPEGLFRP S 10

ccordance i.th attern correspqonding to the . |
IS 01O hS of LT JHLEET HHP b Pt P ATF Witer iy s ide

f@r test. ﬂpis 20 circuit board for inspectionis

‘(?ea?gﬁﬁﬁﬁér S4TH di mensions of 16 cmx 16 cmas a

whol e.q,.[ ' i | ect f h
thol o TDSIRIGPUALSLPESS ANGOR AEINNG Lo
fBadb R vald Al i _rﬁ"}%éé)mebr@]ss%b WG e daprd,f:090y

i nspection w1 hereinafter be referred 25 to as
flllé'%{%(%deg r&iﬂc{i@g@{ o-Br%"l'OdOBr %gECtll ﬂBqu while

sheet-1i ke connector test] | am nate

- dpeFin) Obiajad dyrdad e ing & eRpari chdalydiian

2007 122 , _
between the corresponding ferromagnetic substance layers in

the thicknessMwise direction by electromagnets, thereby
férming an élastic anisotropically conductive film in each
df the anisbtfopically conductive film—arranging holés_of
the frame plate. o |

| The elastic anisptropically_conductive_films thus
obtéined_willlbe describedlSPecifically; Each of the
elaétic anisotropically  conductive films has dimensiohs of
3,500 pm in the lateral direction and 1,400 pm in the

vertical direction. Im a functional part in‘eabh‘of'the

- elastic anisotropically conductive films, 50 conductive

parts for connection are arranged'at a pitch of 100 Pm in 2
lines (the number of conductive parts for connection in a
line: 25; clearance between conductive parts'for connection

adjacent in the vertical direction: 350 Pm) in the lateral
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| ayer having a thickness of 15 mon one surface9bgbraary 2007
i nsul ating sheet forned of polyinide and having a

t hi ckness of 20 m was proviggg,.and 19, 650

t hr ough- hol es each extendin hrough in the

t hi ckness-wi se direction of the 5 insulating sheet and
having a dianeter of 30 mwere forned in the

i nsul ating sheet of the lam nate nmaterial in

datcecdhoce Whd dimpatdierns cof resgondf nthd adhmdqEttegarts
of electrodes to be inspected in-Wafer W2 for test by
sobj eshhagtibe ansubatjmgisherd 1etéaserdipedtndmg.100 fm
This 10 |lanminate material was then subjected to

photib¢i véogiaphydinadtpbat ang 1peaument whidkmdokel The
wher eby short circuit parts integrally connected to
thtckopperof alee heselabinwdrarh thethér Bughthoiak part is
the insulating sheet, and at the sanme tine, projected
}46riin s yGogscdl s mede pdras MR -iguepadilon eoeneciredged
to the respective short circuit parts were fornmed on

RAETEFONERL UrPRARCBEVE HRAT RR uf A | PR RPekton hgrted most

ST o B Rt D o L S i P AR RPRL S e
t he copper

lati g 2 Th ft
AP SRS S TRl eroa e £opREr,
hot o-.et ¢chi ( t t, .t t th fo- .
OISR 30SHEIAD LAY 2RI LS Sl o 5o

t C ' ' 'qnﬁi f 6 X 210 m
%ﬁ%t %ﬁ?aéﬁéfa%%#%?éﬁﬁ¢%§% e 3%?#%&35%5%‘§%E%d The
Rkl £ acen B8t SOASr RATd S Mefife 223U §5384 drik)@ of the
plating treatnment with.gold, thereby formng
e O 0 SSUpEd RS, 1l e OB Ug G B StieetardiidR ropically
connector. This sheet-Iike connector wll .
deiRinadertibgs raf eygqmto 9 February 2007 123 as |
"Sheet-1i ke Connector M , o

Anisotropically conductive films were respectively

formed in 10 frame plates to produce a total of 10

anisotropically conductive connectors. These

r'anisctropically conductive connectors will hereinafter be

‘referred to as Anisotropically Conductive Connector'(Ail)

to Anisotropically Conductive Connector (A20).

' The parts to be supported and the insulating parts in

‘the funétional parts of the elasﬁic anisotropicaily 
‘donduétive-films in each of Anisotrépicaliy Condﬁctive
-Conhector (All)_to-Anisotrbpically Conduétive.Connector
‘(AZO)fwerefobserved. As a.resﬁlt,,it was confirmed that
‘the conductive ﬁarticles are préSent in the parts to be
sﬁpported and that the conductive particles are‘scarcely

.presenﬁAin the insulating parts in the functional parts.
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[ Production of sheet-like connector for probe t2Eepruary 2007
| am nate material obtained by |am nating a copper

| ayer having a thickness of 15 gmon one surface of an

5 insul ating sheet formed of1pdlyinide and having a

t hi ckness of 20 gmwas provided, and 11, 250

t hr ough- hol es each extending through in the

t hi ckness-wi se direction of the insulating sheet and

ey i B du &t AR SF &ﬁlégkf%ﬁﬁ%éif§”éE¥HudﬂlJé“tonnectcrs

I nsul ati ng sheet of the lam nate material in 10

aerDy dewcepdeih a pattern corresponding to the pattern

of electrodes to be inspected in Wafer W2 for test by
subj ectémtart itsn sl @ilng sdreticdiord asgndmeiisniiege

This lamnate material was then.subjected to

mphodwded rmgr‘etmysamdnm’naér ngs tireadmendt sddilcalilgkel |

whereby short circuit 15 parts integrally connected to
Gdredwopper Cayerctwere (rhedto | (AZhe axdwregugithihdl € nductive
the insulating sheet, and at the sane tinme, projected

- Harorclad f btk et tusodd pamkacd mifedialdue tdomn @etrdd cles

the respective short circuit parts were forned on,
ke f FORESs BRE&0ETOP1CRS LynSaRatchiveheenneghoTaewill

di anet er of each of the front-surface. electrode parts
RRRS W e R (1Rf STAghtt S riemATHe atiopdce 1y Craductive

jnsul atin et - was .20 m Ther ter,. the copper
deyiatar g&%ﬂﬁ e AR S an S g Chghgetor

to-etching treatnent to renove a part thereof,

: (t er)e'by form ng 25 rectangul ar back-surface el ectrode

f 20 0. m.Eurth
SHEE AL SR el
) egﬁﬁﬁ&kﬁdﬁyf NRIEL oF Eﬁﬁglgyééﬁ% égl%%%rﬁﬁghﬁﬁﬁgd to

a plating treatnent with

cngﬁﬁgtggfe Strat lirne%actmlbsf @{nq%cer%@l@ﬁh@ebo!nah@tlve

Connector (D11) to Anisotropically Conductive Connector

- (D20) were observed. As a result, it was confirmed that
the conductive particles are present in the parts to ce

'supported and that the conductive particles aré scarcely

present in the insulating parts in the functional parts.

:(6) Production of Anisotropically Conductive Connectors

'(Ell) to (E20):

Ten anlsotroplcally conductrve connectors were

produced in the same manner as in Anisotropically

_Ccnductlve Connectors (All) to (AZO)rexcept that Conductive

'Particles [e] were used in place of Conductive Particles

[al. These anisotropically conductive connectors will
hereinafter be referred to as Anisotropically Condﬁctive

Connector (Ell) to Anisotropically Ccnductivé'COhnectcr
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This sheet-like cconnector will hereinafter be r@fgpruary 2007
to .as "Sheet-like Connector M2". 5 [Test for initia
properties of elastic anisotrqpically conductive

film (1) Anisotropically coﬁgﬁctive connector for

WBI test: The initial properties of elastic

‘ani sotropically conductive filnms in each of

Ani sotropically Conductive 10 Connectors (Al) to.
(BR®), Anisotropically Conductive Connectors (Bl) to
(BI'O, Anisotropically Conductive Connectors (C) to
(A O, Thai sattepitocabeystppdutédvend CommectiotnBat{Dhg ports in
(D10), Anisotropically Conductive Connectors (El) to
tERCfunpahisnatopbtabl gfCohduel kweidSaopmectpisalFH )
FI O, Anisotropically Conductive Connectors (Gl)
F@néﬁﬂe}vanﬁlhmﬁséﬂr@p?banyAnbﬁGUEQPVQalIbnﬁ@@d@mslve
to (FHC? were deternmned in the follow ng
ﬂﬂ@?tow\ﬁ% linteofnigetramscat angeedeont ive égennector
Eh and 20 the _anisotropically conductive
éc‘ff%FemﬁaES%V?‘ange’-‘os Gh TRHHE Wdteagy ‘?%’rflt%ﬁd ithat

ner that each, of

g% gnnent { gr@n

Rduee 7o Jp‘é?t%aif +EECR et oret Rk ot FAC PR diP dhe

%‘gﬁp‘% %)gc% W pedt Egﬁﬁ%d(?s (%'t]c%ga%’ gp%ec}/\(]‘:]geﬁ hae%é/\azécea[régly
d; d t

g e S TGt S e s SO

P e o duet e S Rbrary Sl Sitgegors

cOMNEctd opgpdy t he ani sotropically conductive ;
connector. Further, Inspection Crcuit Board Ti was

pr essurdz %W@bmrcﬁdm\@ Ehrfel e l»&&de

"applled

produced in the same manner as in Anisotropically
Conductive Connectors (All) to (A20) except that Conductive

Particles [g] were used in place of Conductive Particlés

"{al. These anisotropically conductive connectors will

hereinaffer be referred to as'Anisotropically Coﬁductive.
Connector (Gli) to Anisotrbpically Conductive Connector
(G20} .

The parts to be supportéed and the lnsulatlng parts in

the functional parts of the elastlc anisotropically

"conductive,films in each of Anisotropiéally Conductive

- Connector (G11l) to Anisotropically Conductive Connector

(G20) were observed. As a result, it was confirmed. that

‘the conductive particles are present in the parts to be

'supportéd and that the. conductive particles are_scarcely

present in the insulating parts in the functional parts.
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to every conductive part for connection: 1 g on9 Febwar 2007
average). An electric resistance between each of the

19, 650 i nspection el ectrodes.in I'nspection Circuit

Board TI and the | ead elect}%ge of Wafer WL for test

was successively neasured at roomtenperature (25C)

to record the electric resistance val ue neasured as

an Rig value of 10 the conductive part for connection

i prodiecanbsobvfopicaltiy boandutsdt ven peretdor ot MBI est ]
counting the nunber of conductive parts for
conneckloninhateRrglioascoeiticidmn df Rindar ddleowlzdt e
out.a proportion of the conductive parts for

eopeettoh th&txR G V&S MewemseHamslaShase mhterhel 180
conductive parts for connection. Further, an electric
PERIEFANE eCHEEVEENLRRAER BPT t Hespadt BHD. | s petitdtorinspection
el ectrodes in _Inspection Circuit Board Ti _and the
FEAOCEPERT (e BFeMaFF G FRraceatdaree wiide s pakdiepn
measured in t me manner as_described above 20

h
| CRELSAPTIAPY kO | O Bor Lo i S AR da P6n

e it T dt 7.9 kg (I | ied
SR R T e T U R

. ) )| i C. i.sta I
B gSELen (8, LSENALIE € S BASLALNSE  5 30 on

surea as an con

£OMNEHAN, | S n2 A3 LARLERLILCORAUELEVEach nave

connector, thereby Counting the nunber O e

Pl e CONASLLON o hale RaGAS QMR 000 202y, 5

and the nunber of conductive par r ruary

thab weareadl o tdtidBg WassO0c9rBu9k BbEREr £6P inspection
cal cul ate out- proportians of the conductive parts,

Wiarl emveeinid fed had RO rvas dowry “thapedtloh? caRduit
proportions of the conductive parts for connection

Bozatd REY was 0.5 52 or higher to all

[Production of circuit board for inspection for probe test]

A glass-reinforced epoxy resin was used as a base

material to produce a circuit board for inspection, in-

which inspection electrodes had been forﬁed in accordance

with a pattern corrésponding to the pattern of the .

electrodes to be inspected ianafef W4 for tést, This

circuit board for inspection is rectangular with dimensions

of 16 cm x 16 cm as a whole. The inspection electrodes

thereof eaéh“have dimensions of 50 Hm in the lateral

-direction and 100 Mm in the vertical direction. This

circuit board for inspection will hereinafter be referred

~to as “Inspection.circuit Board T2”.

[Production of sheet—like connector for WLBI test]

A laminate material obtained by laminating a copper
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5 the conductive/parts for connection. The resuPtéebeapey 2007

shown in Tables 2 and 3. 9 February 2007 127 Table 2

Proportion of conductive Propqrtion of conductive

Proportion of conductive pa ¢ for connection that

parts for connection that ports for connection that

nu was | over than 10 R was | ower than 010 nor was 0.50

or higher ( 0) (% (% Anisotropically conductive

geRRecther ipd k) theCkhe@s00@ 1ANpROLHOBhEAkLYface of an

conductive connector (A 2) 1001 00O

Anissdiartopigc ahleyp tcdnduetli vé podgentide Ad3hdvOng 4 OhOckness

0. Anisotropically conductive connector (A4) 9910

0f020Apmsetsopiroaliipdcoaddciipyé500nhectigh-1é4i 63 486h1

O 0 0O Anisotropically conductive connector (A 6 ) 100

exgepdangazhsevpbpisakhy tbhghbeesevésandtrertimn 7pfothe

81000 Anisotropically conductive connector (A 8)

ingudatipgosbeemnindt hopinal rydiangteri ¢&€ 2ontecrvere (formed
0.0.0 Anjsotropically conductive connector

9 1,001 : : onneg
iR Ib7 ineuéaflegosbeERno&iﬁh@&é@%@teorﬁaa%ﬂ% in

SeRiEarRGs Hothorartiary Gostgoasetths faotheprasteyn of
SR use SRTBEChRGReTroY LanHates, M7 ataT g"a%h BY o

AEbIELERRLC by 1 AORCHEL LGOS RABECES Sal B Blahintnd O this
Sﬁ%§9%8pﬁ8§5£¥a§o@990£ﬁ¥ﬁ CODRECL L £§ogﬂ?§o%i§1§gga%hy-

Ani sotropi cally conductive connect
Qndﬂﬁm_eiﬁ?ptgegweﬁ@nﬁlygﬁI NEcROMNEREOF kb P Shart Sircdit
6 0 Anisotropically conductive connector ( B 10) 9 5 -
Iga%tg ilé\eiegegmpi E8hh¥cEOAOUSL LNE COPPEEI DEvd L Wdrd formed

- in the through¥holes in the insulating sheet, and at the

same time, projected front¥surface electrode parts
integrally connected to the respective short cifcuit parts
were formed on the front surface of‘the_insulating sheet.

The diameter of each of the front-surface electrode parts

- was 40 Mm, and the height from the surface of the
- insulating sheet was 20 HPm. Thereafter, the copper layer

-of the laminate material was subjécted'to a photOHQtChing

treatment to remove a part thereof, thereby forming

rectangular back-surface electrode parté each having

"dimensions of 60 Mm x 210 Mm.. Further, the front-surface
_eiectrode parts and back-surface electrode parts were

JSubjected to a plating treatment with gold, thereby forming

electrode structures, thus producing a shéet—like'éonnector.

This sheet—like connector willAhereinéftErlbe referred to

!
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Ani sotropi cal | y £onductive connector ( C 2 3 9 $Febmary 2007
8 Ani sotropically conductive connector ( C3) 6 8 9 6

O Anisotropically conductive connector ( C4 5 4 8 4

0. 4 Anisotropically conduct?¥e connector (C5) 6 5 8

1 0. 8 Anisotropically conductive connector ( C6) 6
1950 03 Anisotropically conductive connector (C
76791 1. 5 Anisotropically conductive connector

L6 g%héeil—%ilg’e 2eorinedfh SQk1@pi cal |y conductive
connector (Cg) 6 3 8 9 0. 8 Anisotropically

Rﬁfg%&ti@n cOnNeed OF - { Gcd QortnEctod fbor éarobe test]

i sotropically conductive connector ( 1) 417 6 2.

4 Ani 501 4RPALEE |iYa CONRIC L diviEs GRANESE OladiR 2)ndt & dbpber

0. 8 Anisotropically conductive connector ( D 3) 4 3
§age11- hdvidfi £ 0t DPkEA 4 Yo £0N8IUGH | e Hronnaet ficd RA #h

1 5 2. 2 Anisotropically conductive connector (. D
bnduba iy bsh@et Adsodéd opf gad 1 yincions ioid ieaciomnexttdrickness
(D6) 42904 8 Anisotropically conductive
eoHnpgcmrwdd phovided, %R 011 2 5Antisciugiptioal ¢y each
conductive connector (D8 47 6 8 6. 1

anteotdinpi Yareyale obeluehe vieh idimst ufi e pliggegt on H the

2. 5 Anisotropically conductive connector { D 10) - 4
IngubaPing shewbrand yn200W a2Biaeier P adhdin iprefformed
conductive | koportion of conductive Roportion, of

EonbiRt 1R 1S $RES ety oAt pdI S ott 1P

connection that its for connection,that i.S | ower
FRA A Po Hb T R T O  HOTARR. ' o BN gl ©F

Poateled o de AHABR AR o PR R STkt or

Fublgds B 57 LSO SR SO 10, EPONSET s

fﬁ%ﬁﬁ%%é”mété%f%ﬂ-@%é'&N%f@ubjected to photolithography
and plating treatmént with nickel, whereby shorf circuit
parts integrally Connected to the copper layer were formed
in thé‘tﬁfough—holes in tﬁé insulating éheet} aﬁd'at the
same time, projectéd.f:ont—surfaceuélectrode parts

integrallylcohnected to the respective shbrt cilrcuit parts

were formed on the front .surface of the insulating sheet.

The diaméter of each of the ffontusurface.electrode parts
was 40 pPm, and the heigﬁt from the surface 5f the
insulating sheet was 20 lm. Thereafter, the copper layer
of the laminate material was subjeéted to a photo-etching
freatment to remove a part thereof; thereby forﬁing
rectangular back—surfacé electrode parts each having
dimensions'of 20 Mm x 60 Um. . Further; the front-surface

electrode parts and back-surface electrode parts were
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Ani sot ropi cal 'y conductive connector ( E 5) 2 09Gebrugry 2007
5 Anisotropically conductive connector ( E6 17 6 2
2 1 Anisotropically conductive connector ( E7 155
1 2 3 Anisotropically condudt?fve connector ( E8 1 8
6 01 6 Anisotropically conducti.ve connector( E 9) 1
14527 Anisotropically conductive connector( E 10)
175824 Anisotropically conductive connector ( F

dhb eétgdoté a5§léﬁh%%;EQ%hQ%bhi cardughbiMe €ARPEELOForming
(F 317 i sotropically conductive

é@éﬁ@@b@é 6tFudt3ar@s? @nhlhslprOBiusehboRi ¢8kk¥-1ike connector.
conductive connector (F 4) 32 7 6 6

Pnisothepicealiky eonfuettovewsonneetefinkfEed)bd 4eBe?rdd to
2 Anisatropicslly conductive connector ( F6 3179

4s DshAatsotikepCoahkyteoentigdc¢ti ve connector (F 7 3 3 8
15 5 Anisotropicallyconductive connector( F 8) 3 3
IT8s6. £6r Anisotioprogkkyiesnddceilaetionanitotfopi®yl By

57 7 6. 1 Anisotropicallyconductiyve connector (F10)
- gopdgcBige 6ilmhi sotropically conductive connector ( G

Gi 9 71000 Anisotropically conductive connector (
b)Anigohrappcahhys6PREPrEaVRY CEBRETEPFVEOEOWRBEL BEST:
(G 3).949 8 0 Anisotropicallyconductive connector
( G 4) Tél@s igigiph Pr,é&ﬂes‘iﬁlr%ﬁol%%lql)ﬁ%ﬁfd@éﬁ%mplcally

con ecto |sotrgglca

SHatEEve Ebthecitr phoparalgoltoplBafly’ donauctive
‘f\ﬂf:“i%t foBrcity ESnetEb! verdonne %%ﬁfrﬁ%@ ' ondaelyf
QELLOPLERELY PONTHER YoaS0REEEREAR Vicdhdudeivd

oo 0 301 T 0BhCRLLY) CORANEDL UE, FOOED froatgthod,

C I ve connector

2 Anisotropica y con

: n T } : r . V€onductive
. @a 1§e<9t<9 9 Pp1p tg\ gﬁgb% gp%ﬁggby sﬁﬁgyﬁgf €onduct

15

20

- 25

connector (H 3)
Connectors (El} tQ-(Elo), Anisotropically Conductive

Connectors (Fl) to (Fi10), Anisotropically Conductive

Connectors {Gl) to (G10) and Aﬁisotropically Conductive

Connectors (H1) to (H10) were determined in the following

manner.

Wafer Wl for test was arranged on a test table, and

.the anisotropically conductive connector was.arranged on

- this Wafer W1 for test in alignment in such a manner that

each of the cogductivé parts for connection thereof is
located on the reSpective electrodes to be inspected of
Wafer Wl for test. Inspection Circuit Board Tl was then

arranged on this anisotropically conductive connector in

: _alignment'in such a manner that each of the inspection

eléctrodes'thereof isklocated on the respeétive conductive
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i sotropical ||y conductive connector( H 4) 8 79 bebruary 2007
5 Anisotropically conductive connector (H5 9 2 8

3 5 Anisotropi cay conductive connector ( H6) 9 1 9

2 2 Anisotropically conduétbve connector (H7 9 1 9

0. 0 3 Anisotropically conductive connector (H 8) 8

8 9 3. 7 Anisotropically conductive connector (H 9)

1

An
1.
9
0
3
3
8 8 6 2 2 Anisatropicslly conductive connector( H

-%%}tg %o§ Zo%necﬁlgnFSPr%ﬁéyaaQQZtraggcggi} conducFlve

I sotropically conductive connector for probe t

EB8nkBibi-al MP@%E' eﬁnéﬁe@é?@ﬂ'@lﬁéﬁﬁ@téd&%&@l Yoas
conductive filns in each of Anisotropically Conductive

FerBeatersd( Ablhwhoa(AR8rr Anisalrepi cal by kendusidivepplied
5 Connectors (DiI) to (D20), Anisotropically
CondusiiyveonBanneetopsrtEEbYy tonhE20)oandl g on. the

Ani sotropically Conductive Connectors (A1) to (&0)
weeeadel er mmesll ¢t e fadiovamege beinwnsin dbaftero WA Heor

test was arranged on a test table, and 10 the .

4hi §60r dopepakkyovontectirvdesonnettgpewhsonr ¢ angedt ohoard T1.
this Wafer WB for test in alignment in such.a. manner

ahdt theathadf elpetcodduecti Yefparts for tewmhedas on

thereof is I|ocated on the respective electrodes to be
snspeestvedy mpaseredBatorcomstempasprere o2 Udcdia record
Board_ T2 was then 15 arranged on this_anisotropically
EoRdBteriEIEoRRREEBRRFR VAl PENRBATUT AL stz e Faniedue of

t hat the ipspection electrodes thereof

ea is
F%%a?%ﬂgﬁﬁtfﬁﬁ P%ﬁﬁe ?Fv%oﬁﬁﬁﬁﬁb??vén B%?t%n¥%9tr°plcally

ion of the, anisotro cal%ﬁ?gonductlve

%%%ﬂ%%%%?e %%?F%%ForlnE%%E Y BEari et 20

‘ §YG$SUE£%gdpgg¥MM?rg ggggéc 1é8a g£ &if%gskgo&ggaghan 1Q-

to calculate out .a proportion of the conductive parts for

connection that Rig was lower than 1 Q to all the

conductive parts for connection.

Further, an electric resistance bétween each of the

19,650 inspection electrddes in-Inspection Circuit Board T1

and the lead electrode of Wafer Wl for test was

‘succe551vely measured in the same manner as descrlbed above

except that the load for pressurizing the Inspection g
Circuit Board T1 was changed to 117.9 kg (load applied £0o

évery conductive part for connection: 6 g'on the éverage)

to record the electric resistance value measured as an Reg
- value of the conductive part for connection in the

.anisotropically conductive connector, thereby counting the

number ofrcondUCtive'parts for connection that Rey was

lower than 0.1 © and the number of conductive parts for




to every conductive part for connection: 1 g on®fReruary 2007
average) An electric resistance between each of the

11, 250 i nspection el ectrodes Inspection Circuit

Board T2 and the | ead electr&&g of Wafer WB for test

was 25 successively neasured at roomtenperature (25C)

to record the electric resistance value neasured as

an Rig value of the conductive part for connection in
thenasicsehr eph¢akly W Fapraias Yo 20Righd80c s anduaiiang: out
connect or, thereby counting the nuﬁ%er of conductive
pabpSrt@bneonﬁecheonohhabtﬁwg pagtkoner thanedt9@n that Rgg
cal cul ate out a proportion of the conductive parts for
@asngetve@nthhat ORlgvasid euweipddtdmnk o2 thealconthetive
conductive parts for connection. Further, an electric
pasitst &ncecbeheetnorathadf Rihevasl D .B56) imxsdeicdtieon to all

el ectrodes in.Inspection Crcuit Board T2 and the
ktbadcendecitode BRIWAf EPTrVBORBECEESR-was successively
nmeasured in the same manner as descri bed above 10

exceptThadtes e g G FErovHt s uFadisry 4 ked mspect i on

Circuit Board T2 was changed to 67..5 kg (| oad applied

to  every conductive part for connection: 6 g on the

average). to record the electric resistance val ue
measured as an R6g value of the conductive part f.or
connection in the 15 anisotropically conductive
connector, thereby counting the nunber of conductive
parts -for connection that R6g was |ower than 0.1 12
and t he nunber of conductive parts for connection
that R6g was 0.5 .S2 or higher to cal cul ate out
proportions. of the conductive parts for connection
that R6g 20 was. | ower than 0.1 S2 and proportions of
the conductive parts for -connection that Rég was 0.5
12 or higher to all :




the conductive parts for connection. The resul t&Fgpwary 2007
shown in Table 4. 9 February 2007 131 Table 4
Proportion of conductive Proportion of conductive
“l4opartion of conductive parftsd for connection Chet
parts for connection thrt parts for connection that
Re ens later then 10 Ree ear |over then0.10 Ree eu
0.50 or higher (%9 (% (% Anisotropically conductive
gamnector (Ail) 1. 001 00 0 Ardsotropically
conductive connector (A12) 991000
Ani sotropi celly conductive connector (A 13) 1 0010
O O Anisotropicelly conductive connector (A 14) 1 00
1. 0 0 0 Anisotropicelly conductive connector (A15) 1
0010 0 ’I_\“nl: SOt rnpn r-c-l ] y r\nnr]llr\f i \/e____g,g_n_n_er‘f or
- (Alb6) 105 1000 Anlsotropm@a#¢ ucl{Re) [Ty GhUIE:L chohi@® | Propartion of conductive
ecljon {hal yu for connection 1hat

connectof (A 17) 1 0 0 1 0 Q -l s QhT SRR | 5 cmeia e
conducti-ye connector (A 18) 9 9%y0 Q O (%) (%)
(A 1

= 5 0o

Ani sotro ze%enf ar { ) DN_1.0 0O
0 AniSo W “ e@%ﬁﬂ vye clobflectior 1(0A020) 9901 O
00 Anif Ef “ o e gj i vel #nnect rg D11) %38
313 s@mmﬁﬁMﬁaheMr duct i comnegtpy (P 12) 4 8
5 2. 1 higinicgiopddpiugal Nscondqq}bve connegtof (' 13)
786 Aﬂf@fﬂm%ﬂgﬁwtcﬁ 5&“32“’ cdémgwct | ve{%nector 0( D
4) 51 g&% %ﬁ o % al | ongluc conneft or
( D 15) 4[“ afl vatonnectn Opl%_- | y CO&‘%LB“' ve §
connect Crmﬁtﬁicmﬁond)ctwﬁnuﬁ:toﬁgiOB 21 0Ami s pt 1 qugl(paI ly ¢ -
conduct i Tec 5518+
Amisotrcéfﬁ “ﬂ mtﬁ@ﬁﬁ%( ) fonn tor| ; 5_62§06
2. 3 Anf mmpmaﬁﬁ elcuneeﬁrq Fliveg onn°ct D19)y 52 ¢
2 1. 6 'AMWQ@MW W@®MMyEconductgue cpnneg or ( E?@g) g
390 1 Wm Bfi{Eal 1 y cohdluct j ve TdHnngct ar. gE
11) 3 2 cc,c nductweconnec r{B6) g2 93 . 0. B
iscifopically tnduetive connector (B7) 87 g6 0. 02
Anisotropically conductive connector (3 § ) 93 94 - 0
Anisotropically conductive comestor ( B 9.) g5 a6 0
Avisofropieally conductive cornector (B0, 95 98 4]
Atisotrogicelly confuctive-connector { C 1 ) 43 84 0. 5
Anisotropically conductive coanectar { C 2 ) 39 786 0. 8
Anisotropically conductive comsetor ( C 3 ) 658 9§ 0
Anisotropically conuctive canrestor { 4 ) 54 8B4 0. 4
Anisotropically conductive comnector ( (5 5 3 85 81 0. 8
| Anisotropically conductive connector { . § ) 61 95 0. 03
Aisotropically conductive connector ( C 7 ) 67 g1 1.5
Anisotyopically conductive comector ( C 8 ) 51 - 85 2.1
Anisotropically conductive conector { C § ) 63 89 0. 8
Auisofropically conductive comeetor { C 10) 49 76 0. 7
Anisatropically conductive conzector (D 1) 4] - 78 2. 4
Anisotropically conduetive connestor ( ) 2 ) 42 83 0. 8
Anisatropically conductive concector (1) 3} 43 89 1. 7
Anisotropically conductive contector { D) 4 ) i1 85 2. 2
Anisotropically conductive connectar { T 5 ) 4.8 .73 6. 2
Anisotropically condctive comector ( D § ) | 42 90 4. 8
‘| Anisatropieally conductive comnector (D 7 ) |. 41 90 0. 5
| Anisotropically conductive connestor { 13 g ) 47 68 6. 1
Anisatropically eonductive comestor { 1) g ) 43 89 2.5
Anisotropically conductive comestor ( D) 10) 41 76 2.3




Ani sot ropi cel | y tonductive connector ( E 12) 2 ¥Fgbmary 2007
1. 8 Anisotropically conductive connector ( E 13) 2 8
71 2. 1 Anisotropically conductive connector ( E 14)
2566 1 8 Anisotropicall$¥28onductive connector ( E
1,5) 296 51. 6 Anisotropically conductive
connector (E16) 326 8 1. 9
Ani sotropi cal | yconducti veconnector (E17) 257 3 1. 8
ﬁg %%t ropi cal Iy conductive connector (E 18) 2 4 6 4 2.
i sotropically conductive connector ( E 19) 3 3 6
8 Anisotropically conductive connector (E 20) 29
1 Anlsotropicellyconductive .connector (G 1 1)
0. 1 Anisotropicelly conductive connector ( G
9 5 0. 3 AniFetmop n@@wm§mm@m640@wuemm@mnector

caognnector ( G 14) 10 e rhstgfr%glafmfl;?j
cgnductive connect or (9%@) 9 4 @Q’é 0 99?

b oYl iCti vegconnect (GlQ)39698
m,ﬁﬁﬁ{ ?ﬁ%{%ﬁiggwconmﬁgtlve cggector (917) 989

5 @msotrdblcalv,emcwotnne Eal)l y do%duat [ v%%onrect (GJ18) 9

1
5
-

6
9

8
6
9
1 [ok copnectiph Ehal
(|G 13) 96 9 7 0. 5" A FoT

2.
9
9
1

6 D’G‘”Y" clivaeppy i cald¥ conducky ve jconpdctor( G

19, wt “ “t %% i sotff ppi el I \§ £onduct igve
CARRRG hMtw 919®. 89 %ebruary 2807 |132
[ [Mrﬂbiballvlcohdytwtcaﬂdior(lH]BiEr hi Ig$1 t énperbat ur @ “enyifr onrent |
( Wpuisopesiesky condvetivgonedatpr (0B Di t y % und rg a hi ghgtyenpgrature
entiretrepfie e didiict o in lthe “fol l gw ng er, as
t Q- Anisrotealiyenndativd et (@l )cfal | y3 £onduct igve cannegt 6r s {shown
i APS W“IYF“@I‘“?VWE I"I%)bl e 3.1Wafler V& forl t eﬂ?t Swas
ar (i bIe3 quijpped i th anlédpectric
heaﬁ@ﬁmm& w; m tro@ al lly @ondugti ye gonnmect or
W Ais@rtipkee} EbGetk comnkrtorty | |@ V\af ar] W2 If or 7tgest 4. 0
Amisotropically conductive comnector { & 7 ) 33 g1 5. 5
" Anisotropically conductive comnector { [ 8 ) 33 78 6. 5
Anjsotropieally conductive comnector { F* @ ) 35 77 6. 1
Anisotropically conduetive comector { F 10) 30 68 2. 6
Anisotropically conductive connector G 1) 97 100 0
Anisotropically eonduetive connsctor (G 2 ) g6 g4 0
Anisotropically conductive eonzector ( G-3 ) g4 g8 0
Anisotropically conductive connactor (G 4 ) g8 89 1. 1
Auisotropically conductive comnector ( 5 § ) 89 87 0. §
Anisotropically conductive comeetor { G5 6 ) 89 95 0. 01
1 Anisotropically condactive connector (G 7 ) 88 g8 ]
“Anisotropically conductive comnector { G 8 Y| 9 1 88 0.1
 Anisotropically conductive comector (G 8}| 8 T 79 0. 6
Anisotropically conductive cornector { G 10) g1 .92 0. 03
Anisotropically conductive cumlectﬁr(H 1) 91 92 0. 2
Anisotrepically conductivecommector (H 2 ) | = 8 § q{ 0. 5
Anisotropically conductive comector(HH 3){ . 8 8 06 0. 04
Anisotropically conductive comector ( 14 4 ) 87 g2 1..%
Anisotropicaffy condactive comector { [ 5 ) g2 89 3.5
Anisotropically conductive comector (H 6 ) . 91 99 2. 2
Auisctropically conductive connector { H 7 ) 91 93 0,03
Anisotropicalty conductive comnector (H § ) 83 849 3. 7
Anisotropicaly conductive connector ( H- 9 ) 81 8§68 2. 2
Anisotropically conduetive commestor ( H |0 32 87 2.5
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" pressure agal nst

10 in alignnent 4n such a manner that each of t$HEebruary2007
conductive parts for connection thereof is |ocated on

the respective electrodes to be inspected of Wafer W2

for test. |Inspection Crcuit4Board Ti was then

arranged on this anisotropically conductive connector

in alignment in such a 15 manner that each of the

i nspection electrodes thereof is located on the

[ 25 Pae1 d e SONHICEY VO IRBEE S f Ol RNREGH ¥ r Sfroble test:

~ani sotropically conductive connector. Further,

| nspeghieORnGihali brépardids MSepagﬁﬁwazzﬁéﬂoﬂ@wmmy
under a load of 158 kg (load applied to every
coandluetiwe Pidis fior &icannentitrophedt 1§ gopduthe ve
average) ‘The test table was -then heated 125C. After
tdendetmper ataAlrle ofo t {12 M)estadiahlteropiecdaty sbabueiriaer
el ectric resistance between .2 inspection electrodes
Ghrestatias | {PIdonnesct 88 Qo, dacihs cdiregrd ceidigughnthetive
ani sotropically conductive connector and Wafer W2 for

- GawtectZBrandig )t Heo 16580 dmk gadtsiodwoplicsfidiyd€onidnctive

| nspection Crcuit Board Ti was successively measured -
{eere dHalf tof (GHY sia dederadrstanbe tyal Gellovwing
measured as an electric 9 February 2007 133

BEit-ance (hereinafter referred to as "conduction

i h d f
the “UAPER Vaprek %gﬁgﬂ%%f:%ﬁ%f% rfér?[aoftoe”st”ﬁéﬁaé%f” ' Thnd
t th f ducti
t%lgﬁ”ﬁel%%on 5 a“ﬁ?rercg%é%% I SRRt onbS axzanasg on
i DAL e L ;anl 0L OBl caLhy . candet vea:

connec or was left hIS [

@é?ﬁ{l tJ]ie'%h(éo@o%QiutcCEh rv%o@ ret.@p%roqt %gﬁPeCIQSEe@flgﬁéoft Eg

e circult boar I nspect1 on was

13;%2@}2183}'% eTE%s@)%\tqv%e%qré&%d%o%ssgew@ﬁsb@eeééegf
s acy

Wafer W3 for test. Inspection Circuit Board T2 was then

arranged on this anisotropically conductive connector in
alignment in such a manner that each of the inspection

electrodes thereof is 1ocated on the respective conductive

_parts for connectlon of the anlsotroplcally conductive

connector. Further, Inspection Clrcult Board T2 was_-'

‘pressurized downward under a load of 11.25 kg (load applied
"to every Cdnductive part for connection: 1 g on the

average) . An electric resistance between each of the

11,250 inspection electrodes in Inspection Ci:cuit Board T2 °

‘and the lead electrode of Wafer W3 for test was

successively measured at room temperature (25°C) to record

the electric resistance value measured as an Riqy value of

. the conductive part for connection in the anisotropically
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and the cycle was continuously repeated 500 ti ngEehraary 2007
total. In the above-described test, those that the

. conduction resistance of the conductive parts for

connection is 1 12 or higheri3fte difficult to be
actually 15 used in electrical inspection of
integrated circuits formed on a wafer. The results of
t he above test are shown in the following Table 5. In

- ddndal 4l dghdabt@r 5, ti b RSt # 0t cald nuediducdd ve

connectors indicated as Exanple 20 have initia

dRREITIRS ddwets tAer NeBRes cOforf IS TR Y ewRAr L Swef Ofhan 1 Q
connection that the Rig value is lower than 1 S2 is at .
leeasil A%htod dine 4 giadpoutimber «of dhe conductiwe geartdss for
for connection, the nunber of conductive parts for -
conieeiion tidatRi;heaR6govat uehas 1o@erot Ban @hd 12 is

at least 95% of 25 the total nunber of the conductive
qranchistfiore quamiettfon, cormarttdvm nunber of conductive

parts for connection that the R6g value is 0.5 92 or

hi gheFurshev ofnt Réecsrar napbsEanef DefFwpenagycRopy the

- 134 the conductive parts for connection. (2) Test 2:

14 FHOapinSREF R ehRRTofan gl teRainme Circuit Board T2
envi ronnment . was conducted in the foll owi ng manner, as
dﬁﬁ%bﬂﬁ?% shown

n alirgnnment “In su manner

c]qfrcmet fﬁo%@%% f.ace &ldagggte{dg &, R3f IS ¢ te (g%(;a‘ff‘pzaﬁ'gﬁied to

ocated on the electro e 1 nspe
every conductive part for connection: 6 g on the average)

© to record the electric resistance value measured as an Rgg

'value of the conductive part for connection in the

anisotropically conductive connector, thereby counting.the

'~ number of conductive parts for connection that Rey was

lower than 0.1 Q and the nuﬁber of conductive parts for
connection that Reg was 0.5 & or higher tblcalculate Qﬁt
proportions of the conductive parts for connéction‘that Reg
was lower than 0;1 Q and proportions of the conductive
parts for connectié.n that ‘Reg -WasrlO.S Q or higher ‘to all
ﬁhe conductive ﬁarts fbr connection.

The results afé shown in Table‘ 4,




4

parts % e ¢ tlh 8condu<%t08)  esi gt anc
was 1 Lg][y SR ector af ted g the %ru sof r opigcal |
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- aboves ﬁ% Fire ggf ? se gHat 1heO§g cohdugt ifon
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- el ect f Auisopically gy @P@@Eﬂ?ﬂf@moﬂ i nt é%r ated cd fcuits %orgmed

wafer for test, the anisotropically conductive 9 February2007

connector was arranged on Sheet-Ilike Connector M in
alignnent in such a manner that each of the
conductive parts for 15 connéétli on thereof is |ocated
on the back-surface electrode parts in Sheet-Iike
Connector M, and Inspection GCrcuit Board Ti was
pressuri zed downward under a | oad of 158 kg (I oad
applied, to every conductive part for connection:

about 8 g on the average) The test table was then
heated 20 125C. After the tenperature of ‘the test .
tabl e becane stable, an electric resistance between 2
i nspection electrodes electrically connec1ed to _each
ot'her [t hrough the ani sot|mapLald y e Nif@tion of conductive
connegtor and Wafer W2 f i ppsdeii afin “”"”""mi,,"ﬁm peke i cYe
i nspedtion el ectrodes in|l ns ection 25 Cireuit Boarf
TI wag successively measured®to récor@Xhel cdf@ducti on
resi sYAReS R inakiR 6 eg@@g?gt [ v_q part |fon cpnnectign i
t he anmsOgiEpRinena b oﬁeyorm yctige comneqtioy, fherd@dby 9
Febr ug tr@@@@ﬂduﬂﬂ!t%emomﬂh ng lt(h@ ninbérd bf tonddctiv

-

~ N0

condU(msuu@cm@@,mneﬁﬁea&(mm | eftppo st amd)()for 1 Bour |n

Ther e hfsiipcely gyl “g%ﬂs@gi b?p § t Hoard
for i NUPEER gLy o9 %he bnodddedhs 88
proces&:smmlvfoﬂu@amhetd(gsi)ct cyelse, annghe Cycl e nas

resi st ﬁ]ﬁdﬁ\ﬁical@ﬁﬂﬂd&t’ﬁk&mﬁt@

ivejmart$ fogg copnegtispon s
112 )Amsohdpl@]lﬁ@ttducﬂve&lmafor D

culggto be aggual]ly 3Juged i n

Amsotmp:cal ductive conneetor ( ) 18}
Anisotrapicatly conductive connecter ( [y [9)

Anisatropically eonductive connector ( D 20.) 1 .

Anisotropicelly conductive mnectur ( Ell
Anisotropically conductive connector { E 12
- | Anisoteopieatly conductive connector { 1.3
Anisotropically corductive connector { E 14
Anisatropically conductive connector (El5
Anisatropieally conductive counector ( B 16
| Anisotropically conductive comector (E17
Avisotropically condustive connector {5 1§
Anisoirapically condutive conviector { B 19
Anisptropically conductive connector ( E20

)
)
).
)3
)
)
)
)
)
)

| Anisatropically conductive comector (G 11)
Anisotropically conductive comector { G 12)
~ }Anisotropically conductive cnnector ( G [ 3)

JAnisotrapically conductive connector (G:14) | 1 0 0
_ {Anisotropically conductive eomnector { GG 15)

" {Anisotropically conductive comnector (G 15)
Anisatropically conductive emnactor (-G 17)
Anisotropicelly condictive contigstor (3 18)
Anisotropically condnefive commecior (G 19)
Anisotropically conductive counector { G 20)
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1 OO WD
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“on a wafer. The tesults of the above test are shb@pruaty 2007

the -15 followng Table 6. In the foll ow ng Tabl e 6,
the anisotropically conducthég connectors i ndicated
as Exanple have initial properties that the nunber of
conductive parts for connection that the.R g value is
lower than 1 12 is at |east 90% of the total nunber
of the conductive parts for 20 connection, the nunber
Obucaniucty veepar tsdéor htghheenpenatthat ethier&RGgevial ue
is lower than 0.1 12 is at |east 95% of the total
bluhbBesoflt he conductive parts for connection, and
t he nunber of conductive parts for connection that the
R6g va& derepidifylXest winglear & iglh-dempegators
nunber of 25 the conductive parts for connection. 9 .
bt IRpYe P07 s 18ndubreds NiNChe Dol hewWiw mamngym as to
Qi nmoml | | ~~ RI NV _ CCO

NC] O I COO 1.1 1 I ) I . .
B Gripperrieel N gondretive ceennecteys My dedied

WN oca%ll\l%oooooooOo- Ofl Cor |l 111 COC
tHY eI ML 000 000f ud O '~ C C CDOn.-.
N'wq—Wé¥%éx%£$fé%r%é%éwég;-affaé%e \gdqéuég%é:éggie\N

equipped with an electric heater, and the anisotropically

conductive connecifor was arrangéd on this Wafer W2 for test
in alignmentﬂin such a manner that each of the conductive
parts for connection thereof is located on the respective

electrodes to be inspected of Wafer W2 for test.

‘Inspection Circuit Board Tl was then arranged on this

énisotropically conductive connector in'alignment in such a
manner that each of the inspection electrodes thereof is

located on the respective conductive parts for connection

-of the anisotropically conductive connector. Further,

Ingpection Circuit Board T1 was pressurized downward under

-'a load of 158 kg (load appliéd to every conductive part for

connection:.about 8 g on the'average). -The test table was
then heated 125°C. - After the temperature of the test -table

became stable, an electric resistance between 2 inspection

electfodeg electrically connected to each other through the

anisbtropically conductive connector and Wafer W2 for test
among the 19,650 inspebtibn-eiectrodes in Inspection
Circuit Board Tl was successively measured to record a half-

of the electric resistance value measured as an electric
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N sTnde”) vf the Ndiddudtite @0 G COxgctihr) i @he
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anisotropically conductive connector, thereby counting the

number of conductive parts for‘éonnection that the
conduction resistance was 1 Q or higher. Thereafter, the
anisotropically conductive connector was left to stand for

1 hour in this state and then cooled to room temperature.

| Thereafter, the pressure against the circuit board for

-lnspection was released.

The above—-described process was regarded as é cycle,
and the cycle was continuouslj reﬁeated 500 times in total.

In the abkove-described testt.those that the
condﬁction resistance of the conductive parts.fér

connection is 1 © or higher are difficult to be actually

‘used in electrical inspection of integrated circuits formed

on a wafer.

. The results of the above test are shown in the
following‘Table 5. In the following Table.S, the
anisoﬁropicqlly-condﬁctiVé connectors indicated as Example

‘have initial properties that the number of conductive parts

- for connection that the.Rm value is ‘lower than 1 £ is at

' least 20% of the total number of the conductive parté for

connection, the number of conductive parts for connection

that the Rgg value is lower than 0.1 £ is at least 95% of

the total number of the conductive pérts for connection,
and the number-of conductive parts for connection that the

Rgy value is O.SIQJOf higher is 0% of the total number of
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A durability test under a high-temperdture

environment was conducted in the following manner, as to

- the anisotropically conductive connectors shown in the

following Table 6.

_ Wafer W2 for test was arranged oﬁ a test table
equipped with an electric heétér; Sheet—-like Connector Ml
was afranged on Wafer Wé.for test in alignmént in such a

manner that each of the front-surface electrode parts

thereof is located on the electrodes to be inspected of the

wafer for test, the anisotropically conductive'conneétor
was arranggd on Sheet-like Connector M1 iﬁ dlighment in
such a manner‘thaf cach of the conductive parts for |
coﬁnecfion thergof is located on the backwsurface.electrode
parts in Sheet—like Connectbr M1, and Inspectlon Circuit

Board Tl was pressurized downward under a load of 158 kg

A{load applled to every conductlve paxrt for connection:

about 8 g on the average) . . The test table was then heated

125°C. After the tempErafure of the test table became

stable, an electric resistance between 2 inspection’

relectrbdeslelectrically connectéd tovéachdothér-through the

éniéoﬁropically cdndﬁctivé connector and Wafer W2 for test
among the 19,650 inspection electrodes in Inspection o
‘Circuit Board Tl was succeSsivély méasured to record the
condqction resistance of the'conductiﬁe-parf for connection

in'the anisotropically conductive conneétor, thereby
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the anisotropically condﬁctive connector was left to stand
for 1 hour in this state and then cooled to room | |
température. Thereafter, the pressure against the circuit
board for inspection was released.

The aboﬁemdescribed process was regarded as a cycle,

and the cycle was'cbntinuouély repeated 500 times in total,

In the abovemdescribed.test, those that 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 of the abové test are shown in the
following Tabie 6. In the‘foilowing Tablé 6,,the
énisotropically conductive connectors indicated as Example

have initial properties that the number of conductive parts

_fof connection -that the Rjgy value is lower than 1 Q is at

least 90% of the total number of the conductlve parts for

‘connection, the number: of conductlve parts for connection .

that the Rﬁg'value:is lower than 0.1 Q is at least 95% of

the total number of the conductive.parts for‘connection,

and the number of conductive parts for conneCtion that the

Rgg value is'0.5 ﬁl'or higherwis‘0° of the total number of

" the conductlve parts for connectlon
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Consi deration: As apparent fromthe results shown in
Tables 5 and 6, it was confirned that according to

tthgiankgsotropically conductive connectors of
Exanpl es, good conductivity is 5 achieved in the
conductive parts for connection in the elastic
ani sotropically conductive filnms even when the pitch
of the-conductive parts for-copnecti-op—-s—sHp——ra
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el ectrically conhecting operation to a wafer ha¥Feauary 2007
great nunber of electrodes to be inspected

i s.conducted through a sheet-like connector, and so
the ani sotropically conductid® 20 connectors are high
in level difference-absorbing ability. [Durability
test in repeated use] (1) Test 3: A durability test in
repeat ed use was conducted in the follow ng manner,
AsLio &he anisotropically conductive 25 connectors
shown in the followng Table 7. Wafer W for test was
arranged on a test table equipped wth an electric
heater, and the anisotropically 9 February 2007 139
conductive connector was arranged on this Wafer W for

test in alignnent in such nner that each of the
- condudtiive | parit $_for ledahett] dn it her dof| |s|diodatled on
— | = wrled .
the r¢gpsftiaie’|“ehasTodes, t pi e |i NppEGt ¢ pf| V4flen Y4
= - — : e |
for te8fe|5 I|YPeet+OT M clit [Boafdl T2 [wa§| 2 riafged
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"Process (i)" After the tenperature of the test9fgpnary 2007
was raised to 20 85C in a state that Inspection

Crcuit Board T2 had been gsurized as it is, and

the ani sotropically conduct|¥g connector was held for

1 mnute, a conduction resistance of the conductive

parts for connection in the anisotropically

conductive connector was neasured to count the nunber

0$) 2T sendustztvieparts for connection that the

conduction resistance was 1 52 or higher. After the
pressure ffpimsit f£ihem cilieurésibiey dsHaon iinscilicn Svasd 6,
rel eased, the test 9 February 2007 140 table was

tookes d¢onfiomed erpet sdacerdihg aboves desicsdteghically
process is referred to as "Process (ii)". The

atmies teee r i dete Froce ssbsEfagp beel, (3994 weredugisigairded s

as a cycle, and the cycle was continuously 5 repeated
Fooieveksin nthotepndiatine pdove- Bes rIHRF et | in Hdwe
that the conduction resistance of the conduct i ve
PEr1ele AnishrRRIFHRLY scandycihive| %#ﬂéﬁ*s e g (ihe
to be actually wused in electrical ins ectlon of

Ry ek th i TS 67 iyt t0En SPRRFST O i &
Q§&Hgonduct|ve arts for connectjon, that

et et S e S T Sy ngep even

t he foll Table 7. | th f || Tab
%teﬁén}aﬁrgr%‘? ?toplo\(,:\ﬁa}P el gon Cl%l vg tchoeﬁrrrlneagt ?}igtn&esaié %y

E%Sé fia ﬁ%ﬁdﬁﬁi‘?%&ﬁéﬁéﬂir@%oﬁ@%ﬁ%h THar

ide, Rl valae i Gior i8N, A 12nd Svin LSt 9% ofrc uged

t ot al nunber o conductive parts for

féﬁgg%gdf¥huﬂJE%'H“ﬂ%ﬁhiﬁeﬁég¥3%ﬁﬂé”%nV1ronment.

It was also confirmed that according to the

anisotropically conductive connectors of Examples,

. electrical connection to all electrodes to be inspected can

. be achieved by small pressurizing force even when an

electrically connedting operation to alwafer‘having a great

. number of electrodes to be inspected is.conducted through a

'sheef—like connector, and so the anisotropically conductive

connectors are high in level difference—absorbiﬁg‘ability.
[Durability test in répeated:usé] |
(1) Test 3: |

A durability test in repeated use was éonducted in

the folloWing manner, as to the anisotropically conductive

connectors shown in the following Table 7.

Wafer W4 for test was arranged on a test table

equipped with an electric heater, and the anisotropically
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parts for connection that the R6g val ue is | owe? FelNuAY 2007
0.1 12 20 is at |least 95% of the total nunber of the —
conductive parts for connection, and the nunber of
conductive parts for connecti®n that the R6g val ue is
0.5.12 or higher is at nost 0.1%of the total nunber
‘of the conductive parts for connection. 25 9 February
2007 141 Table 7" ONdd  CO=yCaC”"ca O~
cormlmti/vé) Qi dctoP mE HMhdgda Gt Oy wa £dR test
O0OO0OO«<fl z}~O0OOwwWAO .-rteu- 2 E (r) po0o0 ‘
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parts for connection thereof is located on the respective

electrodes to be inspected of Wafer W4 for test.
Inspection Circuit Board T2 was arranged on this

anisotropically conductive connector in alignment in such a

- manner that each of the inspection electrodes thereof is

located on the respective conductive parts for eoneection

of the anisotropically conductive connector. Further,

‘Inspection Circuit Board T2 was pressurized downward under

a load of 90 kg (ioad applied to every conductive part for
connection: about 8 g on the average). 2 conduction
resistance ofethe conductive:parts for comnection in the
anisotropically conductive connector was measured at room
temperature (25°C) to count the number of conduetiﬁe parts
for conneetion that the coﬁduction resistance was 1 Q or
higher. The‘abeve—described process is referred to as
“frocess (iy”.

After-the temperature of the test table was raised to

85°C in a state that Tnspection Circuit Board T2 had been

pressurized as it is, and the anisotropically conductive -

connector was held for 1 minute, a conduction resistance of

the conductive parts fof‘conﬁectipn in the aﬁisotiopically
conductiﬁe connector wés‘measuﬁed to count the number of
eonductive parfs.for connection that the conduction
xesisﬁance was 1 Q or higher. After the pressure against

the circuit board for inspection was released, the test
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Consi der ati on:

table was cooled to room temperature. The above-described’

" process is referred to as “Process (ii)”.

The above-described Processes (i) and (ii) were
regarded as a cycle, and the cycle was confinuously
repeated 500 times in total.

In the above-described test, those that the
conduction resistance of the conducti&e parts for

connection is 1 Q or higher are difficult to be‘actually

used in electrical inspection of integrated circuits formed

on a wafer.

Thé number of conductive pérts for connection that
the conduction resistance was 1 Q or higher at 85T are
shown in the following Table 7i fn the following Table 7,
the anisotropicaily conductive connectors indicated as
Exampleslhéve initial properties that,the number of.

conductive parts for connection that the R@.value is lower

than 1 Q is at least 90% of the total number of the.
" conductive parts for connection,'the nﬁmber of conductive
' parts: for connection that the‘R@,value'is lbwér than 0.1 Q

is at least 95% of the tdtal'number of the conductive: parts

fbr_cénﬁection, and the number of conductive parts for
connection that the Reg value is 0.5  or higher is at most

0.1% of the total number of the conductive-parts.for

. connection.




As apparent fromthe results shown in Table 7, QFGW@@V2007
confirmed that according to the anlsotroplcally .
conductive connectors of Exanples,, good conductivity

is achieved in 5 the conductl¥®e parts for connection

in the elastic anisotropically conductive filns even

when the pitch of the conductive parts for connection

is small, and noreover good conductivity is retained

even whenet hey are used repeatedly over many tines.

10 I't-was al so confirned that according to the

ani sotropically conductive connectors of Exanpl es,
electrical connection to all el ectrodes to be
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the part to be sUpported is formed at the peri pR&fguary 2007
edge 5 of the functional part having the conductive

parts for connection in each of the elastic :
ani sotropically conductive £#Pns, and this part to be
supported is fixed to the perlphery about 't he

ani sotropically conductive film arranging hole in the
frame plate, so that the 10 anisotropically conductive

¢opnest i sy ke hard to be deformed and easy to
handl e, and the positioning and the holding and

fixi ngng oagpMRERE . erﬂ'Eﬁe'§e§@l€@l§ﬁow9fln Table 7, it was
i nspection,.can be easily conducted in an electrically :

@@ﬂﬂ@ﬁﬁeﬂgtﬂﬁﬁrabbgﬁdiﬂ?tBS ﬂﬁéeén1§§t§$€£§aiﬁﬁ conductive
respective anisotropically conductive film arrangi ng
dohesctors heff Eramppéal egeb@ EORABELi¢OEY esPOhNBlal in
to the electrode regions, in which electrodes to be

tins pect@dchave bpeensf dopedonwécthbegintete €ldctids in

~a wafer, which is an object of inspection, and 20. the

@ hst trophesbly opbrdh &yl confiutts vevén | when ridngadiiah of the
each of the anisotropically conductive filmarranging
endsct ey bertwafor | comrestiomels nead buandstdayer good
ani sotropically conductive filns are easy to be

TR LITHLY 1adeREaRed stvRie Wien ebhey jare used repeatedly
ani sotropically conductive film25 snmall in area is

V9% 1R FHRESbsol ut e, quantlty of thermal expansion -

in a 5{ane direction of the astlc ani sotropically

conduct’ VEF i i vt q ¢t ﬁfﬁf%ﬂ%@ §:°F§5‘Fuary

2007 144, t t t t

Sttt iR %ﬁeicicrsrir?#%fo%%wf ﬁéaam ntee
I e f.

% e dca[fcéor%]ecél rr°‘ oe é’l ec roc?ow Co J.gxlasg)%tctgfi can

by usih Ferial aV|ng a

‘ﬂé'gﬁﬁléJgﬁrE§ éB%EH“Bf&EéE&1z1ng force even when_an

electrically connectlng operatlon to a wafer having a great
number of electrodes to be inspected is conducted through a
sheet—-1ike connector, and so the anlsotroplcally conductive

connectors are high in level difference—absorbing ability.

EFFECTS OF THE INVENTION

‘According to the anisotropically conductive

connectors of the present invention; the elastic

anisotropically conductive film has the specific initial
properties, so that the conductive parts for connection are

prevented from markedly increasing the electric resistance

thereof, and the necessary conductivity_caﬁ be retained

- over a long period of time even when they are used

' repeatedly over many times, or even when they are used




10

- connection to a

15

20

25

AT PRI R B utR

5 that for formng the frame plate. Accordingly? Fgbruary 2007
good electrically connected state can be stably

retained even when the WBI test is perfornmed on a

| ar ge- area wafer. According £83the probe nenbers of

the present invention, positioning, and hol ding and
fixing to a wafer, 10 which is an object of

i nspection, can be conducted with ease in an

ebpehebaal! ¥ynaopngchiHa-opgpat Lot ochheryhsts . and

nor eover the necessary conductivity can be retained

over aatesgdpesi 08 ohet hfisSYLEp BEN § hedhdie: used
repeatedly over many times, or even when they are used
dbnhepeatediyrundesraihsgbct eopes at the ©rys&onmaitention,
According to the wafer inspection apparatus and waf er
thsppettononethedppbride psegened nventhonperliwgedrd Catdge

-connection to electrodes to be inspected of a wafer,

ohi the fsnaniobfecpardfhanipgcthenconduaciveveskts for

t hrough the probe 20 nenber, so that positioning, and
hohdéntiandifi giey ©H the ehasbiccamtibetremidictlad with
ease even when the pitch of the electrodes to be .
toRpecttdei 51 5nal | and nthdei pavh, te Hee Figvewsad 1s fixed to
el ectrical inspection can be stably perfornmed over_a

FRagPpetPlar B 2o e EvRramEAtE PR Ay cese of g~

repeat edly over many tinmes or_used repeatedly under a
&1 FOARRR LS B c Tl T o Tohe

j I ‘ j 9 b 200
S soLigpLealy conduct Lve Sofebruary 2000 4% ne
& P%S&é(?daﬁ‘c?' gL, bet wegn,{ e i pﬁ% NS5 j&%%‘i%gl VHhd the
parts or connection i's shdlT, the |'eve s _
14 & NG0q ADBOLDL NGy ANLLELY, 150 BN o ARd BLEAGL g2
5 es to n a

el ectro i e 1 I’_]Spect |
_ﬂﬁgﬁ%@tﬂgﬁphcéﬁ ﬁg‘ég§f¥§ conducted in an electrically

- connecting operation to the wafer.

Since the respective anisotropically conductive film-

arranging holes in the frame plate are formed

corréspondingly to the electrode regions, in which

‘electrodes.to be inspected have been formed, of integrated

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

the elastic anisotropically conductive film arranged in,' 

eadh of the anisotropically conductive film—arranging'holes

- may be small in area, the individual élastic

anisotropically conductive films are easy to be formed. In

addition, since the elastic anisotropically conductive film

small in area is little in.the absolute quantity of thermal

expansion in a plane direction of the elastic

anisotropically conductive film even when it is subjected
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of inspection, can be achi eved by small pressur PFERgary 2007

force. According to the probe nenbers and wafer

i nspecti on- apparatus constructed by using the

ani sotropically conductive ddfnector high in |evel

di fference-absorbing 10 ability according to the

present invention, electrical connection to al

el ectrodes to be inspected can be achieved by snal

ﬁkﬁ%ﬁ%&h@ﬂn%y%Q%&%sﬁ@,tQ%e!%ﬁ@%ﬁhﬂogxggngioﬁag%rthe elastic

having a | arge area of a dianeter of 8 .1nches or :

girgalodropidadll y @Rslduetd9R elest 1Adesct p1RACI ASREEESEN is

15 9 February 2007 146 CLAIMS 1. An anisotropically

candlgt iree teaineet of ok febeet plgakl ¥yCcOBAREt ENGaBerial

circuit board for inspection to a wafer Dby being

drwanged dpwt beefiiitdaeatobrt hénebhrcuhbrhodr dxpahsion as

i nspection for conducting electrical inspection of

dghaelt dbrafopmingl ithy dframet plrated Zicotd irsgtwy nedyend

the wafer in.a state of the wafer, which conprises: a

flastrplaléy cenwhictRdasphtirabanybef shtabipt repataktlyeven

conductive filmarrangi ng holes each extending in a

#heakhBesde tegitr é6t PERTOFMEHeot rankapyat erhaveabesn

formed_correspondingly to electrode regions, in which

el ect r DEESTEdNBetPnEPBcPEAPAEUNREN Chr Fangeresert al |

or aEt of the.integrated circuits fornmed on the

JBYER 1 RRY CROF & EARTOBP ectnof P hAHRBLAHA, £ BhiFG to = wafer,

ral ity of elastic. anisotyropically conductive filps

BhiERoet el oRelrheRectrasthiPa oot 8 Pt vhEn
' r angj ' ' ame plate .and_each '

bhat hIAANL OG-0 ER 1D LS LR B AT AN 8% e varer,
HS I.cal Lve f] [ e .

aga RLEOBLER Egetﬁggggggf c$ﬂé£%§i& éﬂ%&hgé retained

erein each ast1c ani sotropi conductiv

bibass long period of time even when they are used

repeatedly over many times, or even when they are used
repeatedly unde#'a high—témperature environment,

According to the wafer inspection apparatus'and wafer

inspection method of the present invention, electrical

connection to electrodes to be inspected of a wafer, which
is an object‘Qf'inspection;‘is achieved through the probe.

member, so that positioning,.and holding and fixing to the

. wafer can be conducted with ease even‘Whén‘the pitch of the

eleCtrodes to be inspected is small. In addition, the

necessary electrical inspection can be stably performed

over a long period of time even when the,apparatus is used

repeatedly over many times or used repeatedly‘undér a.high—

temperature environment.

. According to the anisotropically conductive
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i s conposed of a functional part having a pl ura¥ Fegugs 2007
conductive parts for connection arranged _
correspondingly to the electrodes to be inspected in

the 9 February 2007 147 intédrated circuits formed on

the wafer, which is the object of inspection,

cont ai ni ng conductive particles exhibiting nagneti sm

at a high density and extending in the thickness-w se
dohaetitofsobt ke birkBeard iakehRshat knaipzetkcABEUAL! Y

i nsul ating these conductive parts for connection, and
arpaetted heiguppbetedenntigr akkpeboniedcoatud@tive parts
peri pheral edge of the functional part and fixed to

the cpenkphépal iedgmadbouththeeabilsdt fapireakkyabsorbing
conductive film arranging hole in the frane plate,
ahdliber ésnhtibb, ebhadt ¢eanirsobilopboakkyioonductilie
filmhas initial properties that supposing that the
edeatradaBeroobet haspeotddctinve pafes,fwhicbnhecanonbject
is Y, an electric resistance of the conductive part
pbriveRAaeEirBa FAnabst ackierad byl emalef pyegsurigingsforce. -
been applied to the elastic anisotropically conductive
film AFTIRT K SONREORR MEHGT et abff 9 igsgection
and an _electric resistance, of the conductive gart for

PIRRELEFINCPRSHTUPEEE PRaVSENT) BAR 3R YO LkTRPHCHALY been
SRR SRR D S ARLL R RIS, BT oh YRR P Sepsng
' : ' h .
AbELy AoSRANG, R b0 CONUSRHAN, ' Uietron
LOLRLcHIReLo 01} Ne1 CODAYSLL VE, PR R} 0L, LONOSEILON,

h
t he nunber of conductive parts for co ron

 Yahiev &l FPOshs1l opeLsihan, Ond Aolsealn ! I%ﬁ%ﬁ@éﬁion of a

the total nunber of the conductive parts for _
wOECid g aAd1 4Rge Srobesr of gonpwedi ver Pariscld or
connection that a value:of R6g is at least 0.5 0 is

@teast A6 oit theatot ) ooundescofodde S REDr Uddpe 2.
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ani sotropically conductive connector according to

claim1l1l, wherein the coefficient of linear thermnal

expansion of the franme plate is at nost 3 x 10-5/K

3. A probe nenber suitable for use in conducting

el ectrical inspection of eathlof a plurality of

integrated circuits formed on a wafer in a state of

the wafer, which conprises: a circuit board for

I nspection, on the surface of which inspection

el ectrodes have been fornedIriMaccordance with a

pattern corresponding to a pattern of electrodes to

be inspected of the integrated circuits forned on the

waf er, which is an object of inspection, and the

anisotropically conductive connector according to

claiml or 2 ranﬁg on the surface of the
\bi

circuit’ boatdf Sgctrlo lcﬁ‘ggfi’lc FHV S PP IIsE
%QQQ{BJCQQQ'; Q:oﬁln@étq}lﬁ \M}_?é ﬁggf% fgg fn{slg%ételgg t?c{']a wafer

l'i near thernmal expansion o rame
R BOINGORE LAlkY &peﬂ@%&y&ec%n@&at e£ré1§ita$oé}98£or3 X
10-5/K, and the coefficient of linear thermnal
expeergiion @fr achAseimpbesdalicalbltispgctipnt e ek W b
board for inspection is at nost 3 x 10-5/K 5. The

Pl ebEl ive ndfe inberretdd ng roei ol dbmedl on the whiireim aastate of
sheet-1i ke connector conposed of an insulating sheet

&R8 “RIep| PR (SpTBFisePect rode structures each

extendi n hro%gh in a thickness-wi se direction of
t he |n§lf%§f"i3n%l fieet Hwhaﬁr%@al%ofa%%?mé%awym

rn rrespondi n o th atter.n of t
Plg%}tcﬁtg‘cﬁ esﬁ? G éf%gjlf{gb gﬁ%ersy eifefb _D?XIC F¥h Scﬁ’élt?kflgss"mse
afranged andhdeanl $8atd QRLEald Y, Qg%l&cct:&f/r%Spondlngly to

connect or.
electrode regions, in which electrodes to be inspected have been

arranged, in all or part of the integrated circuits formed on the

wafer, which is an object of inspection, and a plurality of elastic

- anisotropically conductive films arranged in the respective

anisotropically conductive film-arranging holes in this frame plate

and each supported by the peripheral edge about the anisotropically

" conductive film-arranging hole,

wherein each of the elastic anisotropically conductive films
is composed of a functional part having a plurality of conductive
parts for connection arranged correspondingly to the electrodes to

be inspected in the




6. A wafer inspection apparatus for conducting 9 February 2007
el ectrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of

the wafer, which conprises the probe nenber according

to any one of clainms 3 to 5 wherein electrical

connection to the integratedl€ircuits forned on the

wafer, which is an object of inspection, is achieved

t hrough the probe nmenber. 7. A wafer inspection nethod
conprising electrically connecting each of a

Pidedkhtan eirditeH AL £ EalikEef OLARY, 98 dhe VBI&E LP
a tester through the probe nenber according to any one

Ofnspebaidis Sorft@ibir0 cpRidcll e eheeidies alxhk PSPeRt hMe®snm at
the integrated circuits forned on the wafer.
a high density and extending in the thickness-wise direction of the
film and an insulating part mutually insulating these conductive
parts for connection, and a part to be supported integrally formed
at a peripheral edge of the functional part and fixed to the
peripheral edge about the anisotropically conductive film-
arranging hole in the frame plate, and
wherein the elastic anisotropically conductive film has

initial properties that supposing that the total number of the
conductive parts for connection is Y, an electric resistance of
the conductive part for connection in a state that a load of ¥ x 1
. g has been applied to the elastic anisotropically conductive film
in a thickness~wise direction thegeof is Ryg, and an electric
resistance of the conductive part for connection in a state that a
load of Y x 6 g has been applied to the elastic anisotropically
conductive film in the thickness-wise direction is Rerr the number

of conductive parts for connection that a value of Ry is lower

than 1 @ is at least 90% of the total number of the conductive

parts for connection, the number of conductive parts for connection
that a value of Rg, is lower than 0.1 @ is at least 95% of the

total number of the conductive parts for connection, and the

number of conductive parts for connection that a value of Ry is at

least 0.5 @ is at most 1% of the total number of the
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conductive parts for connection.

2. The anisotropically conductive connector according to
claim 1, wherein the coefficient of linear thermal expansion of the
frame plate is at most 3 x 107°%/K.

3. A probe member suitable for use in conducting electrical
inspection of each of a plurality of integrated circuits formed on a
wafer in a state of the wafer, which comprises:

a circuit board for inspection, on the surface of which inspection
electrodes have been formed in accordance with a pattern
corresponding to a pattern of electrodes to be inspected of the
integrated circuits formed on the wafer, which is an object of
inspection, and the anisotropically conductive connector according
to claim 1 or 2, which is arranged on the surface of the circuit
board for inspection.

4. The probe member according to claim 3, wherein the
coefficient of linear thermal expansion of the frame plate in the
anisotropically conductive comnnector is at most 3 x 107°/K, and
the coefficient of linear thermal expansion of a base material
making up the circuit board for inspection is at most 3 x 10°/K.

5. The probe member according to claim 3 or 4, wherein a
sheet-1like connector.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




9 February 2007

149

inspected is arranged on the anise-tropically conductive
connector.

6. 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 3 to 5, wherein electrical
connection to the integrated circuits formed on the wafer, which is
an object of inspection, is achieved through the probe member.

7. A wafer inspection method comprising electrically
connecting each éf a plurality of integrated circuits formed on a
wafer to a tester through the probe member according to any one of
claims 3 to 5 to perform electrical inspection of the integrated

circuits formed on the wafer.




