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1 DESCRI PTI ON ANI SOTROPI CALLY CONDUCTI VE CONNECTOR

PROBE MEMBER, AND WAFER | NSPECTI ON APPARATUS AND WAFER

| NSPECTI ON METHOD 5 TECHNI CAL EI ELD The present

invention relates to an anisotropically conductive
connector suitable for use in conducting electrica

i nspection of a plurality of integrated circuits 10

formed on a wafer in a state of the wafer, a probe

menber equi pped with thi PE&RRIBTIOPI cal | y conducti ve
connector, a wafer inspection apparatus equi pped wth
this probe nenber, and a wafer inspection nethod

using this probe nmenber, and particularly to an

ani M EOFRORIICALESNGQEPUCE IEBNREBNEETOR , s FROBE ¥EMBER, AND
use in conducting electrical inspection of integrated

i r SR TR HCRFQY (ARTARATI AN MEEER T BHGT BN RS THOD
which is, for exanple, 8 inches or greater and a

total nunber of electrodes to be inspected in the

integrated circuits for Hh &L eo E at least 5,000,

in a 20 state of the wa = nber equi pped

wth this anisotrqpicalhy coanctiv connector,. a
nt Inv on relates

waf er i&gié%ﬁ?%% appé?% us  equi pped Ot%?t?ﬁ%??%%ﬁﬁfcally

i i kan t JSi S .
TEEHEec20d BolRLELy RRPERbYAN-R! fod U RO ing
pé?@@%%igéls§HE58€@E8£°Bf'QtﬁgﬁﬁégﬁtyCBEPEhEe deYLEeSs reuits
after a great nunber of integrated circuits are forned
OB rRcWBbAr of QERE 9h, af QL 8XaRP! Bne ShELEON, ?%BBeoﬁember

these integrated circuits is generally subjected to a
peghepheat wihat thasi enekeetbpeak1 PyopBhbLBSive connector, a
wafer inspectioﬁ apparatus equipped with this probe member,
and a wafer inspection method using this probe member, and
partiéularly to anJénisotropically conductive connector
suitable for use in conducting electrical inspection of
integrated circuits, which are.formed on a wafer, a
diameter of which 1ls, for example, 8 inches.or greater and
a toital number of electrodes to be inspected in the
integrated circuits formed thereon is at least 5,000, in a
state of the wafer,_a probe meﬁber equipped with this
anisotropically conductive connector, a wafer inspection

apparatus equipped with this probe member, and a wafer

inspection method using this probe member.

BACKGROUND ART
In the production process of semiconductor integrated

circuit devices, after a great number of integrated
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thereof are. inspected, thereby sorting defective
integrated 5 circuits. This wafer is then cut, thereby
form ng sem conductor chips. Such sem conductor chips
are contained and sealed in respective proper
packages. Each of the packaged seni conduct or
integrated circuit devices is further subjected to a

‘burn-in test that electrical 10 properties thereof are
i mspectidd @mderfoameidglent enprerfatrurfe rrenyiofonfent example,

thereby sorting sem conductor integrated circuit
déildeEoThadasg lcat éhte sgefledesraugds géiy calidet riscgienerally
inspection of integrated circuits, such as the probe '

t S¥PIGCTERe WurnPrRPrRedes ta thedb & ardtberl ecty ifcgel properties
el ectrically connecting each of el ectrodes to he

[ SCCdd 1T 3R SEELEEE  of NERSPICSOGH 10§ Aofesttervg dntegrated

d. .As . b , 1S K .
conmsuidor BN S PRBRT DSarachoF SFnepBREEBN. TORRARACh
ig% gc%%gnc elecgnodes gave been forneg in ﬁccordance
WeERLEOREEEEPS 56 P80r r 8 pBnarRyCOrS G pat FRIRS of TS

I be .i .an. ani i cal '
cRiatiel aforBerlBhCbotespRRtitY BRGRK AR macn
b8§rQhpraEQ§§%8tE@ﬁiCéﬁdﬁg%graEh%%b&gebaabh¥cuit devices is
conducti ve el astoner sheets, those“of various

skhyehuk-egubaue-har ebohongrheen kpawn¢hag5eh@ktrical
exanpl e, Japanese Patent Application Laid-Open No.

98288L1216sdirnelesesadB ankpatiap eabky 6ORAUGLi@perature
el ast oner sheet (hereinafter referred to as

"dhspeoamentd typeebRi sekrtepyCakhy ceanduebirvventegrated
el astoner sheet") obtained by uniformy dispersing
mefatupar tiechessi haahngl astener defandsJapanese Pat ent
Application Laid-open No. 147772/1978 di scl oses an
ani sot r opi sathyetentuttaleirkpstoien sheéhtbgrated circuits,
(hereinafter referred to as "uneven distribution type
such as the probe test or the burn-in test, a probe member
for electrically connecting each of electrodes to be
inspected in an object of inspection to a tester is used.
As such a probe member, is known a member composed of a
circuilt board for inspection, on which inspection
electrodes have been formed in accordance with a pattern
corresponding to a pattern of electrodes to be inspected,
and an anisotropically conductive elastomer sheet arranged
on this circuit board for inspection.

As such anisotropically conductive elastomer sheets,
those of various structures have heretofore been known.
For example, Japanese Patent Application Laid-Open No.

93393/1976 discloses an anisotropically conductive

elastomer sheet (hereinafter referred to as “dispersion
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ani sotropical ly. conductive el astonmer sheet") obtai ned
by unevenly distributing conductive nmagnetic
particles in an elastonmer to f,orma great nunber of
conductive parts extending in a thickness-w se
direction thereof and an 10 insulating part.for

mutual |y insulating them Further,” Japanese Patent
Appl i cation Lai d-open No. 250906/ 1986 di scl oses an

urrgwen agiisstorirogtiicsn liyy penaivicsdtveo pilealtoyne re ehdedt il vebtained
el astomer sheet with which, a difference in |evel
défvi wed Aeatriee il itsipe rsinfdace tefl gach icdrdudti ve pdestpser,
and an insulating part is formed. In the uneven
dipscr VigianGs e Fgd-canii Serldmioddiony Laddndpen Wo . 147772/1978
el astoner sheet, since the conductive parts a re

f SiFEd OSF Sa dF0 PAdROE TRRI 2 Lyatcredncédree SIGFFOMG Tt hget
pattern of_electrodes to be inspected of an integrated

2d beredgint Heg E@|ﬁﬁﬂﬁkﬂﬁﬂaslt“P§V§@v§ﬁﬁi§é&ﬂ$lgn type

onpared wi,.th__the disper.sion._type anis

CORRRET P8 Lot RO ERdE I ERarcdl SoEa| obthined by

connecti.on betme n electro es..Gan be achi eve
%% % coh ive gﬁgg %Clr uuF%ﬁ%%ﬁ in an

VRS a iRty PSR S S ORI

'glgg%oeg&aQ%egggE.%'é%@g%fn%%%%&r%qe%ohgu%%l%% Parts

I nspect ., cent i'stance between adjace

eEﬁEEEH@%% 5q Qeth&%&%%%%dw1k% ﬁﬁ%%c%ﬁo N@YeReof and an

di stribution type anisotropically 4 conductive

ek ashorRh ngheat-t ifby ﬁu%%@aﬁ_%amashqal&%@ @i Xpykther,
in a particCular positional rélation to a circuit board

f gephAspectheBnandppn iebjteeh ohikropeat NN RBO3VE6/1986
el ectrically connecting operation to them 5 However,

th&sambS@Eraﬁlﬁﬁbb%ncdﬂ@ﬁ@hbﬁ@l@h&i@@@eénleQpru&ally
flexi ble and easy to be deforned, and so.it is low in
handbupgipeopeéatyomen addeti enthwiwhhchhea difference in
level defined between the surface of each conductive part
and an insﬁlating part is formed.

In the uneven distribution type anisotropically
conductive elastomer sheet, since thé conductive parts are
formed in accordance with a pattern corresponding to.a
pattern df electrodes to be inspected of an integrated
circuit to be inspected, it is advantageocus compared with
the dispersion type anisotropically conductive elastomer
sheet in that electricai 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
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mniaturization or high-density wiring of electric

products in recent years,. integrated circuit devices

used therein 10 tend to increase in nunber of

el ectrodes and arrange electrodes at a high density

as the arrangenent pitch of the el ectrodes becones
smal l er. Therefore., the positioning and the hol ding

and fixing of the uneven distribution type
ardaguiuvagpiveald y scomduc tshee tel d$t dremestiestarar eqgdiqigl and fix
to be 15 difficult upon its electrical connection to
elidctimodePardiayd amppedttd@refl tied adijaecttcofa circult board
inspection. In the burn-in test on the other hand,

't Hé¥%e irspectiobhlca® eRatchevst WHen nSheaideas day @

posi tioni ng,. and holding and fixing of the uneven
diSHSTHHGOT R} FFRTEE TER% PESHTER™ e dhditt i ve

el ast oner sheet tgean Lntegrated circuiit device

h
been 1 APPSR oNERS BBSFPEORRI CORYY aPPBAUChOPRegRas tomer
COUEL e AR5 1 o£0E Ve, LSLIBMION LUBP oo i1 1o 10
l.ect [ d . [ [ it '
i et nd BBR R e s i L U RS

h QE%%&izg%ioke%QEEQb%L%e%QQE%Egﬁ??gégo%o%&@d%fygiproducts

of thermal expansion IS great nt between

MaheRlentf Yea8%aNMhe R aticld ¢QRL1TRKIRG W<t REed therein
integrated Circuit device that is the object of

| RSPRCHOANncRRAs2 MRt Bl r( ber 8XanRl@es Sinld G@Y&inge
rubber) making up the uneven distribution type

arilsettropiegalklty acbnguctievie iglyaskonte sheehgedt®nd pitch of
result, 5 the electrically connected state is changed,
antet klecthredest abkymeaneeall@drst alkersrooe, rehai peditioning
In order to solve such a problem an anisotropically
canducthievboddingctod ¢ompogedioftha meesenndde Hfmidmgion type
pl at e S _

anisotropically conductive elastomer sheet are going to be
difficult upbn its electrical connection to elebtrodes to
be inspected of the object of inspection.

In the burn-—in tést on the other hand, there is a
problem that even when the necesgssary positioning, and
holding and fixing of the uneven distribution type
anisotropically conductive elastomer sheet to an integrated
circuit device has been realized once, positicnal 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

. 1is greatly different between a material (for example,
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havi ng an opening and an ani sotropically conductive
sheet 10 arranged in the opening of this frame plate
and supported at its peripheral edge by an opening
edge about the frane plate has been proposed (see

Japanese Patent Application Laid-Open No.

40224/ 1999). This ani sotropically conductive connector
is 15 generally produced in the follow ng manner. As
i BEddttrat edakanBi gr 23e antsiodatted wildivag device that is
ani sotropically conductive el astomer sheet conposed of

“atheopbiigetecd0 iangesthont ornflopc @ags raaki ngoa gaierple,

therewith is grovidedh a frane plate 90 having an
oPeRitREN1 120 ) aPR&AGEd UPn LA JRRERE FAStRLSUFIE, type
and. a nmolding_nmaterial wth conductive particles
e?HFBPFFHBlﬁgéﬁﬁtF@Hﬁ&?§ﬁ§@s§&aﬁﬁom§rpépﬁﬁ§wiés a result,

t - f ' terial, which will_b
SPHS: PUCRbFyBLTS SUBOERTEH By °Recdri AGSPiBRmedt thys the
f | nt [ incl udi,ng_th [ 91 of th
| sgabtyocAnEegtan Lhalutiiosthe c0ening 91 of the
forma fRLg%ggfig?é§5£9E Eﬁ%ﬁrag rPﬁg%ﬁé %gﬁaF%aotropically

conducti Vv conf ai ne

2§%§&hé%ib@y85nﬁéfe6§ EBmﬂoéE@Lgf g QE%QQLﬁggeigrgﬂg plate

Ing materi a ayer 95, Both top force 80 an

bri & onyf ohCcep8hihl L8 ARl dnikespepibyehy hawauRkdkngheet
surfaces conposed of a plurality of ferromagnetic

substanee Layens 8pefin8bofrorhed FRaheaptardanead WupBorted
a pattern corresponding to a pattern of conductive

patt steof paniphesalr epgeablyaaobguatihyeeabastbbot the frame
sheet to be nol ded and non-nmagnetic substance | ayers
82lete Bdsfbeardpabpothdr (peet rapsnthanPhhenporpbdhsation
at which the ferronmagnetic substance |ayers 81 or 86
haaedberen 100 r e4P2E2EV/UBPY) forned, and are arranged in

such a manner t hat

This anldsotropically conductive connector is
generally produced in the following manner.

As illustrated in Fig. 23, a mold for molding an
anisotropically conductive elastomer sheet composed of a
top force 80 and a bottom force 85 making a pair therewith
is provided, a frame plate 90 having an opening 91 is
arranged in alignment in this mold, and a molding material
with conductive particles exhibiting magnetism dispersed in
a polymeric substance-~forming material, which will become
an elastic polymeric substance by a curing treatment, is
fed into a region including the opening 91 of the frame
plate 90 and an opening edge thereabkout 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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their correspondi ng ferromagneti c substance |ayers 81

‘and 86 oppose to each other. A pair of, for exanple,

el ectromagnets are then arranged on an upper surface

of the top force 80 and a 15 l'ower surface of the
bottom force 85, and the el ectromagnets are operated,

t hereby applying a magnetic field having higher
intensity at portions between ferromagnetic substance

| dyepsr8tdofint tbet oplitidngem8Beandl fheer €6rresponding
ferromagnetic substance | ayers 86 of 20 the bottom

force 8Bopth, &op porticoAs todbkebhemcbdnadaet Béeinpghesmold
than the other portions, to the nolding materi al
Ié?épeg$lvﬁth@aNﬁl@@ﬁé@@gwﬁgéfépﬁécﬁpﬁﬁoéﬁdtﬁé a plurallty
nol ding material |layer 95. As a result, the
cBhdhErreBagartic ey Ptepgseﬁéﬁarﬁn8@h@rn§ﬁdﬁﬁ§med in
material |ayer 95 are %athered at = 25 the portion
mﬂéF@rﬁﬁécﬁaﬁﬁéplé Pﬁé Erﬁa€Pﬁ§eFH8nHF§ﬁeF° PnPéﬁ§PF§ of
s a n _the materia

et BB R Srs Paktgen. ﬁﬁegﬁéFPsﬁagﬁseiiys88§95ﬁ$éve elastomer

I l 7 f f 80 i
LBHEEE B2 Prohpified] ARl RbRenanaRect 08bE ancegtayprs 82 o

- F? 982&8 E%ré%hé %QQloHEtEﬁén Qﬁée§?§ggéﬁsa§tt%hlch the

ignin EsTWi e direct ron noldin

”E&§56ﬁ5g£§¥§E shﬂs% héesaégsrstﬁf gp! dkng,9"BLERI @

| ayer 9571s subjected to a Curing treatnment, whereby

aﬁeéﬁéégiﬁeﬁyc%bkMeeonQHGth¥@ §£§§£88§r1§h§ﬁbh a manner that
conposed a plurality of conductive parts, in which

thﬁelﬁoadygégp@naaﬁbl@E@§0ﬁ5@ﬁ@t§@néab§§dnbe da§bakegl and
oriented so as to align in the thickness-w se

dgsecbpoBe 88deaBhlOthesul ating part for nutually

i nsul ating these conductive parts is nolded in a

state thapaitsoper ftpheeabmpllge dhsctbeeagsappoatedthyn

t he openi ng edge about the franme plate.,

arranged on an upper surface of the top force 80 and a
lower surface of the bottom force 85, and the
electromagnets are operated, thereby applying a magnetic
field having higher intensity at portions between
ferromagnetic substance layers 81 of the top force 80 and
their correéponding ferromagnetic substance layers 86 of
the bottom force 85, i.e., portions tc become conductive
parts, than the other portions, to the molding material
layer 95 in the thickness-wise direction cf the molding
material layer 95. As a result, the conductive particles P
dispersed in the 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 layers 81
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t hereby producing an ani sotropically conductive

connector. According to such an

ani sotropi cal | y~conductive 15-connector, it is hard

to be deforned and easy to handl e because the

ani sotropically conductive el astonmer sheet is

supported by the netal -nade frane plate, and a

positioning mark (for exanple, a hole) is forned in

t e fabemaopl doercien 80adnandée iwherebystivaddog thegniomggnetic
and the holding and fixing 20 to an integrated circuit
deHbEdceas BEYEAS By @énégét@@ttgﬁoﬁoéﬁeeﬁéotﬁﬁ@aﬂ?}ther
connecting operation to the integrated circuit _, .
dérie@tedn sgddist itén 2LaIRater ithe %&kaﬁeéééﬂﬂﬁ@igﬁFeCtlon of
of _thermml expansign |36used as a mpterial for for

t e FF&H&HEI &eTARer y “the thelhaf %?%5%3|Bﬁe Wo%ﬂgng
25 II duct, h t
aphsa ghesl by sondugtive sheel o esty alned bn.
d t ts.of h di st but t
an.%segter Gt K5 BULLRARE AU URSHEN Lot ULl LR

S ele o%%%S o0 bﬁgh%%@%% ewﬁ SEn&EEtlgge Lated hf%wﬂﬁh the
EVICE I'S preve eve en are subjécted
tE%hEﬁEtQ¥§t$5§% %lg¥ beHEéfébHEgln%Baﬁﬂe é%a%e oriented so

result, a good electrlca y connected state 5 can be

stabky betghned. tBY LhecwakssinidePuebectesh capdugted
for integrated circuits formed on a wafer, a method

t hakuaawaher phst dbyi aduknt o anahmé@hhbyta%s@ra@@dwd%ive
each of which 16 or 32 integrated circuits anong a

gpeatsntsbebiabdi Ahegr atedelOnhair Cit pehaptelbaenedge has
formed, a probe test is collectively perfornmed on al

t heenntegpatreddcbycthesopenired edganaadnea, thandrehe plate,
probe test is successively perforned on the
|nhegehyeﬂroducmngsaﬁoanedotnODLheilareasdhaslve connector.
heret of ore been adopt ed.

According to such an anisotropically conductive
connector, it is hard to be deformed and easy to handle
because the anisotropically conductive elastomer sheet is
supported by the metal-made frame plate, and a positioning
mark (for example, a hole) is formed in the frame plate in
advance, whereby the positioning and the holding and fixing
to an integrated circuit device can be easily conducted
upon an electrically connecting operation to the integrated
circuit device. In addition, a material low in coefficient
of thermal expansion is used as a material for forming the
frame plate, whereby the thermal expansion of the
anisctropically conductive sheet is restrained by the frame

plate, so that positional deviation between the conductive

parts of the uneven distribution -type anisotropilcally
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15 In recent years, there has been a demand for

~collectively performng a probe test on, for exanple,

64 or 124 integrated circuits,, or all integrated

circuits anong a great nunber of integrated circuits
formed on a wafer for the purpose of inproving

i nspection efficiency and reducing 20 inspection

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

| ewgdudtiy e @ liasdiomieduaihiee tc emdu el esitectdeiscdlo be inspected
igépectiqn of a great nunmber of integrated circuit

dé&fi dés Badaue tes Iv 1 Hawldg detvdd ecilisc ire vgenbege evisat when

"is_an object of inspection 25 is fine, and its

h&REY /gS $U itentthajede by s tanespéc ivort sgpgrature
becones considerabl¥ hi gh. From such reasons, there
h&$258&n pfopdsedsal et PoafefleebelcBLLH QOPH?CFggtStatQ_

in which the burn-in test is collectively perforned
ofr 24 Feﬁ?a%&ﬁbéﬁtﬁﬂnﬁﬁ?egrated circuits formed on a

fer in the state of the wafer. fer that i
Bn obj cB¥ 8P Halectrof PECHP. T8SlafgBCEFEECof oY gp tograted

' ﬁé%ggpggfa%OE%%ﬁg % Bn%g%%r!nadh%Q%%%rtha%ng %E%er is

el"ec es to be i'nspected forned thereon
| 84 vhAbgexamm! &, p%r'aga%p 2£00Q jRar tp,cul.ar }{)fa'iﬂlhli%glﬁléi or
10, 000, however, “the foltfowi ng probl ens are involve
wheninthgrakeve-deseli-Red@aipsat ferh¢ahlpeendyct iV @grated
connector is 10 applied as a probe nmenmber for the
peobeut est nakreVbBEnt €8trmeasi ACBrabRi kelthbebtweeniectively
el ectrodes to be inspected in each integrated circuit
| peexvingal ynsaall thMamBkygrefear dei-cti@ tbN$Peeedain an area,
waf er having a diameter of, for exanple, 8 inches
(abduth20pebdbe iesiksineeessasyitrelylbeuserand on the
ani sotropically conductive el astoner sheet having a
diategeatofl abouti8si Niohmsdasnanthrirsetreepi bakl ieretofore
conducti ve _ -
been adopted.

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

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

great number of integrated circuit devices because each

integrated circuit device that is an object of inspection

- is fine, and its handling is inconvenient, whereby

inspection cost becomes considerably high. From such

reasons, there has been proposed a WLBI {Wafer Lebel Burn-
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connector. However, such an anisotropically conductive

el astoner sheet is large in the whole area, but each

conductive part is fine, and the area proportion of

the 20 surfaces of the conducti've parts to the whol e

surface of the anisotropically conductive el astomer

sheet is low It is therefore extrenely difficult to

surely produce such an anisotropically conductive

eliast drert Sheethichcabedboghyin yeeltd iiss cettleengiely

| owered in the production of the 25 anisotropically

cordioringg ehast arrer tshawberAo faingsgirated kdrcuits formed

production cost of the anisotropically conductive
elastomaf eghdat thecséades ofamBiei Wafern, the inspection

cost 10 jncreases. Wen the above-descri bed

anlsotr@Bﬁ@aPlVaéﬁﬁdﬁéﬁﬁvéscéﬁnééﬂéptl§fuééépﬁ§t&°n is of

prove nmenber for the probe test or test of
méﬁé@e FﬁéefGﬁhoﬁPﬁgeﬁﬁﬁﬁﬁénsagrée@ﬁ§o@vé80he§ Pﬁiqﬁ9meter

ro est he th hat. a s di vi ded
Do thed hunlpd? T8 008 i BtsR e Esstlnﬁ@e&aeﬁeé%%dy thereon

perforned on | tegrat d_cirgu far f .the
d|V|de Tarést Es usgdﬁas 5e§cpb%édp lcuﬂ ax P% teast

9b%00tei%8e§égergﬁgn?gl gwﬁﬂﬁegggbﬁgm Ir%%'&%vo%%%%ﬂwhen

at "a "hi'gh gfee of egra n on avin

dtﬂgﬁ%ﬁbv%tdéscrgﬁgﬁsaHEs%%rbBEEQilg'thﬁuE%ﬂ%'r%@n%%ctor is

condauct a step o I nspectTon process In

Phppak obi BBS 283 rbBeOREm¥BEEEor /éﬁeo?%agl y,esttn o' §8BI test,
to conduct the probe test on a grea nunber of

vwakaes, at Betani setiephcalkyresndyctibvgeekaspet®edlin each
sheet used is required to have high durability in

r epeagedtedseirkbnithesWeBkremslly emathe other hand,

t he anlsotroplcally conducti ve el astoner sheet are,

at the Namely, in order to inspect a wafer having a dlameter
of, for example, 8 inches (about 20 cm), it is necessary to
use an anisotropically conductive elastémer sheet having a
diameter of about 8 1nches as an anisotropically conductive
connector. However, such an anisotropically conductive
elastomer sheet is large in thé whole area, but each
conductive part is fine, and the-area proportion of the
surfaces of the conductive parts to the whole surface of
the anisotropically conductive elastomer sheet is low. It
is therefore'extremely difficult to surely produce such an
anisotropically conductive elastomer sheet. 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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'c&ﬁg d%WSdOFomBEGaFFFFSutSB

conductive parts thereof, held with pressure by
el ectrodes 20 to be inspected in a wafer that is an
obj ect of inspection and inspfgtion el ectrodes of the
circuit board for inspection, and exposed to a
hi gh-tenperature environment for a |long period of
time in this state. Accordingly,. the anisotropically
conductive el astomer sheet is required to 25 have high
duinafriekisey .even when it is used repeatedly under such
severe conditions. Fromsuch a point of view, those
havi ng #beabithet goeyeadessaibetednasomapeiicald vf eondvetive
ani sotropically conductive el astoner sheet, i.e., an
eF§§Pﬁ€t86I&ﬁeﬂﬁ@d §§b§t§ﬁ@€eaﬁ@m@@ﬁdé@ﬁi¢@ep@m9hﬁe%?st or
used_in the probe test or WBI test of a_wafer.
EW&ﬁIwﬁéﬁttﬁgsé Wavehg &G@aﬁpﬂlpyléﬁép§épé@ﬂéda&@ involved.
mat eri al s fgé t he an|sotrop%call conductlve el ast qner

d

sheet , Fﬂd Bap ﬁrESﬁ@vs &t B&ItPydobfiaitn8d vafeen s divided

| ow_ i n_dur abi E't%%agﬁgb%g%FSth&F pd Lectively

PpaLestadanel dihectbecld 01ened $LahELCkA Reen of the

ctive part e “pr opor

Cﬁﬂgyﬁggvgrgggt&glSéedagg EQSCEH%%dy%5$ven eﬁﬁgao£he grobe

e conductive parts of the anisotropically conductiv

etLastoner pehestmelSoA TR HQEJ RYESLE QétEBQmEg at a high
prOJected hei ght, the oriented state of the conductive

1§cgakki 6kesnttheapionobhi ANwAkethBa¢9REUEt HYBmeter of 8
particles, -and the like in the respective. conductive

pantBew bhoup idanmgingtthe a2Bhseteapieabbydeerductsite® of an
el astoner sheet, there is nothing other than a neans

oinypsvalopudgbngss SHchlueanstinwel wuesta pheblametrhat

not only objective 20 judgnment becones inpossible, but
ahscopdbugty ohncostleof to conduct the probe test on a great
number 6f wafers, the anisotropically conductive elastomer
sheet used is required to have high dufability in repeated
.use.

In the WLBI test, on the other hand, the
anisotropically conductive elastomer sheet are, at the
conductive parts thereof, held with pressure by electrodes
to be inspected in a wafer that is an object of inspection
and inspection electrodes of the circuit boérd for
inspection, and exposed to a high-temperature environment
.for a long period of time in this state. Accordingly,. the
_anisotropically conductive elastomer sheet is required to
have high durability even When it i1s used repeatedly under

such severe conditions.

From such a point of view, those having durability
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t he ani sotropically conductive el astonmer sheet
i ncreases because the operation itself is extrenely
conplicated. In addition, sin the durability of the

~anisotropically conductive el astonmer sheet cannot be

judged by an ordinary 25 conduction test, the degree

of the durability is clarified for the first time, in
reality, by using the anisotropically conductive

eleast srvdrecghegketas 1R thhd adeeffforcitét agfi sloitregri daidymal
expansion of a nmaterial making up the wafer, for
eXemeivetigid isd@s tianeabaiteet3. 3 e .10/ Klagtitchedvimsric
hand, the coefficient of linear thermal expansion of

a SHREEARAS Rald NI AtHe <5 Paitdstliespi dglady idodgc tinpbe test
el ast onmer sheet, for exanple, -silicone rubber is

absut'lB 1o tesfoof/ k “&L&Srdingly, when a wafer and an

ani sotrgpi cal Ly conductive el ast omer,_sheet each _
havi ng %&Paﬁ‘é@& WBessoheflal SBE38e h¥arEq FRIMIGE 2s
to_ 120, chan of the wafer. in.dianeter is only

of“ﬁ‘dlré“é lfg Sc %1%1‘?1 eﬁﬂ%‘e G S AP C@ﬁ&ﬁg EOGfLffd Ve elastomer
ani.sat.r opi : 0 [ | ast r sheet in

2801 ORI b SOUMEINS. SILITEr (BESh o e pecone
| § o6 g3t aﬁrgfﬁ‘i@%ﬁ%t h?ﬂ&%@ésé‘ﬂdf&Pe' 9”5@%589&88%& to be
conductive el astoner sheet in the absof ute quantify

of i RebIRLLEXPRBS AR A ] Rhare taier ?%5 QRtel5 @3 ght, the
descri bed above, it is extremely difficCult to prevent

pesithesal sdavkatirornbetwaencekoet Hadesctiasbethe proportion
inspected in the wafer and the conductive parts iIn

t b anesebhapceakky pae@ndueki venel agkonBkeshael; UpORach of
the WLBI test even when the peripheral edge of the _
anheotoophcalivy epamdycbifvehel asteseioplcaheet coadhictete

by a frame plate having an equivalent coefficient of

| eheatomher shbetexplnsa anedws t fier coeféscignt ingf the

| i near thermal expansion of the wafer.

projected height, the oriented state of the conductive
particles, the proportion of the conductive particles, and
the like in the respectiVe.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

anisotropically conductive elastomer sheet.
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As probe nenbers for the WBI test, are known those

in which an ani sotropically conductive el astoner sheet

is 25 fixed on to a circuit bfgrd for inspection

conposed of, for exanple, a ceram c having an

equi val ent coefficient of |inear therrmal expansion to

the coefficient of linear 13 thermal expansion of the

waf er (see, for exanple, Japanese Patent Application

Lai d- OpdineNe®.e Z3T0E/t]1 995 1landa5666£1986, exphns)ion laf a
such a probe nenber, as neans for fixing the

amiadeicyi i omdddts we felrastforeexsingdte t ¢itligon is about
circuit 5 poard for inspection, a neans that

per-idpherdd pbrt iBhghef othige Rangot o calff icdwaictdfyelinear
el astonmer sheet are nmechanically fixed by, for

eXAFITE L SEHERS 16 (e & MR&ELTA A InBakd ohal ithS s fi xed

with an adhesive or the like, and the |ike are

c GSiS@ETER: PG RO REPERC L St R SRERHS Tt 178 Sthe fOr example,
per.i.pher al rtions of th ni sotrppically conductive
CFAdTOREr SNERETors PPRUT By 2 Fha U itws A6F TR A e, hen 2
it _i.s_extr ly difficult prevent positi.onal

AR SN bt WE CHid B SR A Ee LD 5 Y RUgecrBET fheet

the yater 13 | ot R GRALYCHIVE oPALT § 4 Q5t’c9:atr]ef5 hegted from 20T

‘ani sotropi cal 'y conducti ve el astoner she

SABE 170885 1S 12, @eogﬁaw Wedd XING Lo d e Tfa, 1y 0.0066
pl ate as ggscri %d above. On f%e ogF%rf%and, %h tﬁ%

MeANS nOfnbiokiNg it B LhangadBeskue, ahli sbs rBpessary to
apply the adhesive only to the 20 insulating part in

t Benancsateopileallohetondueti Vo ahambeeRl agbe@t sl Ro 0.44 cm.
order to surely achieve electrical connection to the

ci rcui twhear d feeaitngpectirenceSiBcertheed between the wafer
ani sotropically conductive el astonmer sheet used in the

WaBH thestnisosmaplcehliyhecatinangeserl api-bakrokhilee in the

conductive
absolute quantity of thermal expansion in a plane direction

as described above, it is extremely difficult to prevent

| positional deviation between electrodes to be inspected in

the_wafer and the conductive parts in the anisotropically
conductive elastomer sheet upon the WLBI test even when the
peripheral edge of the anisotropically conductive elastomer
sheet is fixed by a framerplate having an equivalént
coefficient of linear thermal.expansioﬁ to the coefficient
of linear thermal expansion of the wafer.

As probe members for the WLRI test, are known those
in which an anisotropically conductive elastomer sheet is
fixed on to a circuit board for inspection composed of, for
example, a céramic having an equivalent coefficient of

linear thermal expansion to the coefficient of linear
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25 parts,. and a cl earance between adjacent conductive
parts is small, however, it .is extrenely difficult in
fact to do so. In the means of ,fixing with the
adhesive also, it is 14 |np055|%le to replace only the
ani sotropical ly conductive elastomer sheet with a new
one when the anisotropically conductive el astoner
sheet suffers fromtrouble, and so it is necessary to
r éppleare 1t leepainelienprodbehremagren Ndaedi g5 exranpdia,cuidpanese
board for inspection. , As a result, increase in
i kepectt dwrddsrEtion maydﬁQPGMNNﬂ$ttﬁﬁkﬂﬂﬂﬁi&%&nanﬂ 5666/1996,
WBI test of a wafer is conducted by u5|n% t he
afit§otr-optBafhghcanatebpvecEbARectdr meapfRefor fixing the
ani sotropi cal ly conductive el astonmer sheet thereof is
1@“H§I°&r\9|ptll?a& s SEPEUST 1ivife s@sdomefats e tat ojhectcircuit
w& spectlon and .the circuit board for inspection,

8P§g1y Ofhd "EBFFICORY e AR St difed %F%eélaalstﬂoétlons of

bst def d d
p%g%g%§£%8ﬁ%§9ﬁﬁéqiglgégpﬁgiggggﬁﬂ%gﬁﬁ%ﬁpge e are
t f 15 the waf ,
h%%& %Q%%lﬁg %ﬁgﬁgi Sgn aggxfﬁ%h'ensﬁg%%goﬁr Phe ilke a

FEQEEOQﬁ Ofttqg % gehlqgarglegtes %%e%El%%e lnkthe

ectri ca connect1 on tween es to be

| paRegl rd aketaen@@ﬁ@&edmhlch i s the object of
i nspection, and the Inspection electrodes of the

circui tygpagdrf ok n2@nkNRRALI @RatWRER b@%l@h@k@@t?@rtions of
hei ght of the respective electrodes to be inspec

afdet haipbejreptied1hei ghhdattibe cnaspeakrvehicrsPeeld 3l xed by
el ectrodes vary, pressurizing force applied to the

respestirvescondynti Yekpartis 8 theramelgt vapiraaliy to
conductive connector varies, whereby, in 25 the
rpspeentvposmﬁdunhlveepaatipntbetﬁe@meehefedehammﬂ@somo be
under pressure varies according to the intensity of

t hespected in the wafer and the conductive parts in the
anisotropically conductive elastomer sheet for the same
reasons as the means of fixing to the frame plate as
described above.

Oon the other hand, in the means of fixing with the
adhesive, it is necessary to apply the adhesive only to the
insulating part in the anisotropically conductive elastomer
sheet in order to surely achieve electrical connection to
the circuit board for inspection. Since the
anisotropically conductive elastomer sheet used in the WLBI
test is small in the arrangement pltch of the conductive
parts, and a clearance between adjacent conductive parts is

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

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



10

15

20

25

pressurizing force applied to the respective
conductive 15 parts, so that the electrical connection
between the electrodes to be @spected and the

inspection electrodes of the Circuit board for

I nspection is achieved. -Such function of the

ani sotropical ly conductive connector wll 5

hereinafter be referred to as "l evel
ditfrersendd-cabisortspig cealwinllivt yvhe Snhicettrpilcevdly conductive

di fference-absorbing ability of the .anisotropically

cGR@EdoNEE chrardcterthi & ceeared bhrerhéhet epdewdyordcally

def orm under pressure that the elastic 10 polyneric

s GOSCATdE VRo eiafRE ofieE ShRGifc VG epar fgoRag rougrleat énd so it

pressurizing force is required for achieving

ePécPﬁqﬁéﬁaéahﬁ§bFﬁ6HaF@ &he Wﬁ@l@I@EPP@d@§NP§IbénClUdlng
Epected as_a difference in projected height befween

r§§6§Eﬂ¢v?OaéﬂeéPFb&€§PF6tB€n1ns%%c?eﬁe hita increase in

di.ff erence proj.ected 15 hei ght between the :

régﬁg@FF&gnlﬁ?ﬁgcﬁloﬁn€P§5F odes become greater When
the dlfﬁﬁr%n%%e Eggﬁgj%%%%dogewgg& Qg%%eg% ﬁ gfer is

respectlve el"ect t'0 be i nspecte

dibhanenes b?eﬁ%9h§CE%% Q%&%QE:B@E@%%E E%n&%?%%%%l%%nnector

i nspection efectrodes are too gr ficu

t ehgoaﬁgeb%\f@pllagl%e%haﬁeltl%@neﬁzgtslteae&o S%L\_tt ttl,%ereof is
el ectrodes to" be inspected. The projected height of

i pdi i dyak QQEQHﬁEbvﬁyp@hbsWa%@&”%ﬁalegnaﬁl@% k&t of
pol yneric substance in an anisotropically conductive

COnBpetefioABYnvakYel BisOURLCBS8%d 2BrStA€Bed@Rion, whereby
ani'sotropi cally conductive connector great in the :

dthéerendeacicivpr ppeetedohfeghbybaehweenstespeelivveric
conductive parts has |l ow | evel difference-absorbing
abubetgncébare deformed under pressure, thereby achieving
electrical connection between electrodes-to be inspected of
the wafer, which is the object of inspection, and the
inspection electrodes of the clrcuit board for inspection.
In the electrical connection between electrodes to be
inspected of the wafer, which is the obﬁect of inspection,
and the inspection electrodes of the circuit board for
iﬁspection, when the projeéted height of the respective
electrodes to be inspeéted and the projected helght of the
respective inspection electrodes vary, pressﬁrizing force
applied to the respective conductive parts in the
anisotropically conductive connector varies, whereby, in
the respective conductive parts, the_degree of deformation

under- pressure varies according to the intensity of the

pressurizing force applied to thelrespective conductive
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consi derably great pressurizing force is required for

achi eving electrical connection, by such

ani sotropically conductive copnector, to al

el ectrodes to be inspected of a wafer that is an

obj.ect of inspection, or difficulty is 5 encountered

on the achievenment of electrical connection to al

the el ectrodes to be inspected. Wen a wafer that is
apagijsecsoofthipfis fbet rdncitsiohl Langecsiize betwegn the
exanple, at least 8 inches in dianmeter, and the
ngrBetrefes| &6t Pedésspeched aagethed ihepredirhecdertrpdes of
is, for exanple, at |east 5,000, particularly at |east
1@?80@}réﬁl§nP@éFﬁoﬁP&aPPﬁpééﬁéeétP§ea€6ﬁﬁ€€ﬁor asel

i% the, inspection of such,a wafer is required to have

a u@%?ﬁ@ﬁeP% tbFeQPlﬁ8ﬁ68?1891&8n8889P9§1§5rF§Pne0t°r will

Ther ef or t he ani sotropical ly gonductive _connecto ,
BEEEnBheeEngoohERohr el far B FLoBPusEiEroe iy grasrbing
pressyrizing force for achieving electrica

connectton to all the el ectrodes to be. inspected upon

i nspectj I r 0 ' h i cal - -

nspect b0lice! Dng 981 CuaEPLENR DESLESL BBl sty of the
sghhgoeksgaeglﬁ§eééﬂaﬁétmeefgaﬁgeb%ogegg'5§9a%édab_0the
difference in projected hel ght between the respective

et 8shEREPStH0aBE-HASRREE B AR Ardi LHhEECRRE ERastic
projected height between the respective inspection

ebeTimedes HEEOUBnCHr 3LREngABha BHABRCERGBEHatOE has,
waf er inspection, is known that 25 obtained by

ayrengengpass anrsoingpreateyisondycirve reenaenteriagd
a sheet-like connector in this order on a circuit
bebedtfbral nspecécoion The sheethei kkeconodekotci Belinspected
this probe nenber have projected surface el ectrodes
(beinpsiifferarde binppatiagiedndeipetsoefaeenektbet redesctive
are brought
electrodes to be inspected 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 fhe respective
inspection electrodes are too great, 1t 1s difficult to
achieve the electrical connection to all the electrodes to
be inspected.

The proiected height of individual conductive parts
formed by an elastic polymeric substance in an

anisotropically conductive connector may vary in some cases.

Since an anisotropically conductive connector great

_ in the difference in projected height between respective

conductive parts has low level difference—absorbing ability,
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into contact wth respective electrodes to be
i nspected, thereby achieving electrical connection to

the electrodes .5 to be inspectged. Since the surface

el ectrodes in such a sheet-liké connector vary in the
proj ected height thereof, and the difference in.
proj ect ed hei ght between the respective surface

"electrodes is conparatively great, the |evel

dcbherdrcebalys grigiang pakislsiutry zahat Herari set repiudalelkdy £00:

conducti ve connector becones extrenely inportant in

t Rehiprébe merbérikali pgnegcliianshbgt sbicke aodnpécopically

In the inspection of a wafer having a |large area of 8

i RERBYCEAVEGr €ateecitardi &vetedd, cleciirerst ke hgnbaspgicted of

el ectrodes to be inspected is extrenely great, a large

15 ¥PFed ibehkanSsAri §PPeql Ped iasrachiegsuprzidgficulty is

mechani sm installed in a wafer inspection apparatus |,

f BRCPHEHEEEANG™ ThE RaPeFVRRER™ RE FLessarF2itnGorgrssion to
[ i eving the electrical connection to

' df
;g?E{%EEePE%FFgg §5 {8 BE Fﬁ§8§8&§8‘becones great. As

a resul the whole fer _inspection. apparatus_ .
becones AP af A LE4l EnaTHEr BPoPBISPE PT 4BSrrad that® oF
tPSrQEOQﬁngH?ef 8§e§x5ﬂ &Ee.a%a585s£”§pﬁﬁkh8g in Fiameter,
apparat us can ac reve e Betri eal nspectionto al
tQﬁdekﬁgtﬁaﬂsértefbslbeﬁgsgegdtgybénﬁhg eBEERSHEIAER0 thereon
force. Accordingly, it is desired that ?he_z

ank SOERPPLEGAkbYeCORdUELLYE 99@@@9tg5rg§@91591§usm Qcast
probe nenber be'littie in the difference in projected

hep ghbo, behvwegnsbheopespecti venaandueti ¥8nRaktsralded in the
high in the 18 | evel difference-absorbing ability and
canspebteyr bbesuehegt whgalk hbBsSpeghiondt @oahbhvehén extremely

“electrodes to be inspected by small pressurizing

foreet Hubb&Cl @BURENOEcTHEEel pYENEL ONherefore, the

anisctropically conductive connector for inspecting such a

wafer is pressurized by great pressurizing force for
achieving electrical connection to all the electrodes to be
inspected upon 1lnspection. In order to achieve the
electrical connection to all the electrodes to be inspedted,
still greater pressurizing force is required as a
difference in projected height bhetween the respective
electrodes to be inspected and é difference in projected
height between the respective inspection electrodes become
greater.

As a probe member for wafer inspeétioh, is known that
obtained by arranging an anisotropically conductive
connectorrand a sheet-like connector in this order on a

circuit board for inspection. The sheet—like connector in
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The present invention has been made on the basis of

the foregoing circunstances and has as its first

obj ect the provision of an agf;otropically conducti ve
connector, by which good conductivity is retained

over a long period of 10 tine even when it is used
repeatedly over many tines, or even when it is used

repeat edly under a high-tenperature environnent. A

s é&bdrd polppec mepbetrhbapee pept ecivdntiionaics £adecprodiede (bumps)

‘an ani sotropi cal ly conductive connector suitable .15

f dermed by edaddcm.ngndl sber seafaraspéeritondss are brought
plurality of integrated circuits formed on a wafer in
alstat €oaftache vikAf €SPy tiiEcR1BESFPHEARI g, Pandnspected,
hol ding and_fixing to the, .wafer can_be conducted
wFPﬁrgggeaé@éﬁV%ﬁ@he@ﬁétﬁéﬁé#,CRﬁP@ﬁt1P§ &R SBregtegtrodes
inspgctLon, has a large area of, for 20 exa

h

le, . 8
| REhEE dPShrsaeer | w-EranbRersuhTCT Ml B EERCE? in such a
| t t be i ted i i nt ted. ci.rcuit
FBRREd TS FengPRRoRha inGPEdveR OBAPEBRARLERVPEyIng Thereof,
rebal ed qo¥er A, ong perlod ol (1] cgvep when i LS
uSed repeatediy " over mhny-tImes, of even when it 1S

ssedpLeosoLedly nicey B oo Bka Lo el e,y rsac <o

| $o1,Q1PEQYdeenRB-2BLSOLE AR SBkEL Y OBgUEEEVQhQQBQQBPQEally
that a good 19 electrically connecied state 1s stably

rebabNed i ¥eBowhERto@NYEEBREBNERL rENANGeEnBHERaRS in the
thermal hysteresis by tenperature change, in addition

tprbbe abAverohheehs. subhf Qushbeobj ekt ebnhbetpresent
invention is to 5 provide a probe nenber, by which

posi ti obkngheanflspetdiag oand kirReénghéviagwalf eargwehkeba of 8
is an object of inspection, can be conducted with
edsehevenrwhenathe waf diamasea,| angehich the number of
electrodes to be inspected is extremely great, a iarge-
éized mechanism is required as a pressurizing mechanism
installed in a wafer inspection apparétus for inspecting
the wafer when the pressurizing force required for
achieving the electrical connection to all the electrodes
to be inspected bécomes great. As a result, the whole
wafer inspecticn apparatus becomes a large scale.
Therefore, it is desired that the probe member used in the
wafer inspection apparatus can achieve electrical |
inspection to all the electrodes to be inspected by small
pressurizing force. Accordingly, it is desired that the
Ianisotropically conductive connector used in such a probe

member be little in the difference in projected height

between the respective conductive parts and high in the
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area of, for exanple, 8 inches or greater in dianeter
and the pitch of electrodes to be inspected in the

~integrated 10 circuits formed {g small, and noreover

good conductivity is retained over a |ong period of
time, thermal durability is high, and | ong service
life is achieved even when it is used repeatedly over
many tines, or even when it is used repeatedly under
alkivgh- ﬁe¢§@¢@P@Eea@ﬁ@¢b@ﬁ§eﬁblli@YAaﬂﬁfEﬁﬂO@Q?ﬂeWﬁ the
the present invention is to provide a wafer

i BIBEEHILER lappaPartsdcandcaaddf ahe pdpediogiesndtchde inspected
for conducting electrical inspection of a plurality of

i R¥e§Fat dd PEPPEYIL S 1PEr 78ECEN a wafer in a state of

the wafer using the above probe nenber. 20 A sixth

obj ect of the present invention is to provide an

ani sotropically c [ conn or. obe

menber, which ar 1 shRe FE VIR ated use

wh b d
formed A% l%ﬁ SRt L BE S e Pl ReagPatTolian 2huarg: basts of
h@ﬁbngﬁée tS?rgkmgtéﬁcégcggﬁ ﬂﬁﬁlés'ﬁ%%e%lrét o%}ect the

sevent | ec resent 1 nvention

ap-gpk s9bhopircal! xnggeqysb ug1 gn%ﬁh‘a&t%@ a R g%%%o%q by

nenber, which are high in durability i n repeated use

WoBDCA gBbabechaaLthsiRgr fQr g@@!a%eunb%g&a%edowgr Pli®d of
having "projected electrodes and fornmed at a high

degheecobn WAkAYLAt ionueAdarvpketehayl Bgea hahge tahRd., or
5 An eighth object of the present invention is to

peowhdehan ani $8t nepicakbyacealycthihiercanneghor chipghtature

in level difference-absorbing ability and, by which a
peoberomeaber and a wafer inspection apparatus that
can-achieve electrical connection to all electrodes

to be iAspected byject of the present invention is to
provide an anisotropically conductive connector suitable
for use in conducting electrical inspection of a plurality
of integrated circuits formed on a wafer in a state of the
wafer, by which positionigg, and holding and fixing to the
wafer can be conducted with easé even when the wafer, which
is an object of inspection, has a large area of, for
example, 8 inches or greater in diamefer, and the pitch of
electrodes to be inspected in the integratéd circuits
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 eveﬁ when it 1s used repeatedly under a
high-temperature environment.

A third object of the present invention is to provide

an anisotropically conductive connector that a good
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‘10 smal | pressurizing force even in inspection of a

waf er having a large area of, for exanple, 8 inches

or greater in dianeter and at . Least 5,000 el ectrodes

to be inspected can be constructed. According to the
present invention, there is thus 15 provi ded an

ani sotropically conductive connector conprising an

el astic anisotropically conductive film in which a

pledreat intycagfl w ondustdtesl pairdtss fior somirec tiedra ievtcermdiary with
in a ‘thickness-wise direction of the film have been

f GYOvRIdL O iReY i In alleaiastsastiah & oterapilc divsteomrductiwe
film 20 has initial properties that supposing that

t W@T%Rﬁraﬂt%ﬁﬂfé}angcﬁr tife aBHduc @ gdre slqpre objects.

connection is an electric resistance of the
conductﬁvgoﬁéFP PBFeEBnﬁéthﬁonﬁSQHEté?%ethQF 4| bad
of Y X has _been the elastic.
anﬂré’&lﬁ%‘p%célﬁ P ’i'v i qqh B S i - \ingk Iyl ding
directi.on thereof is ng, an el ec r|c resi st ance
ofafﬁﬁef BHICE &' A G G 0 S e ion.

f bee | 0 e _elasti.c
sz‘s%rzgow& %ﬁ@%ﬁduas%vg%‘%%q P AT s 2 2as0e

”é' léneo%s Wo%:e qu ?T%)(j_tl ory Ilshc%%g; L}J;%re% '%l}er o{jlaﬂieter and

conducti Ve parts r donnection t " a va

| $hlopeR hat L1QdtSoded 885te9q%s ?f edche Lot @:lhem:l.'?{%%rgrated

of the conductive parts for connec t he nunber of

5ceeRduels ¥o ririt S sf @hagannecld %ﬁr%%%%rag%%bu%dﬂad@%iv1ty is
is. lower than 0. 1 is at |east 95% of the total

nuaherinetl otke eonduet ipeeipd ¥ fameGoRMREHa0Nd@RAGility is
the nunber of conductive parts for connection that a
valig®e ,0bnR6 long akrviieastl iFed 192 aich iatreD etreh%onblent He is
total nunber of the 10 conductive parts for
coﬁﬁéctepﬁatAddgr@N&g WGHWhElpESSGQK ierean tvihem, 1themeused
is al so
repeatedly under a high-—-temperature env1ronment
A fifth object of the present invention is to provide
a wafer inspection apparatus and a wafer inspection method
for conducting electrical inspection of a plurality of
integrated circuits formed on a wafer in a state of the
wafer using the above probe member.
A sixth object of the present invention is to provide
an anisotropically conductive connector and a probe member,
which are high in durability in repeated use when a probe

test is performed on integrated circuits formed at a high

degree of integration on a wafer having a diameter of 8

~inches or 12 inches.

A seventh object of the present invention is to

provide an anisotropically conductive connector and a probe.
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provi ded an ani sotropically conductive connector
suitable for use in conducting electrical inspection
of each of a plurality of int grated circuits forned
on a wafer in a 15 state of thé wafer, which
conprises:. a frame plate, in which a plurality of

ani sotropically conductive filmarrangi ng hol es each
extending in a thickness-wi se direction of the frane

p Inatreb v evHiiedn frey rreidyte dnr eBpeidilngly itro redrecttaleise when a
regions, in 20 which electrodes to be inspected have
basroks rasged,s iperdldrmed par tindfedree ddhtadgraatides having
circuits forned on the wafer, .which is an object of

i IpEadtead dettrgdar ang fagimedelagstd diigh degree of
ani sotropically conductive filns arranged in the

r edPEIHAlE OdniBoter oFifEd MR VedYsd Fe tiare@ e idnf3ar r angi ng
holes 25 in this frame plate and each supported by the
peri phefl igbe abdetttihe BResereoprtalyerbhgictFvéC

R M 2 P S e L o
a |

| peonl B DRG] ALY QL ESHNCLLYS, o pone
e kﬂ%?ﬂtbre%d %?) d_t %. % fl erJ]:S e.%%\%ygef% tlir('!) nf/\%%g% I Iar%tuesg Q:%tagcgj C eac ao%h leve

circuits formed on'the er, i's the

| 5peGLi;on,) CRRLAIRIRG ¢ENAYGLiye RALHLC! €% pe inspected by
|ﬁb

exhibiting magnetismat a high density and exten
!%m%ﬁq p&@%%%&g§§h@ﬁ%%r@br%%%hoanpﬁn ?%c&ﬁb%]%&daa%afer

insulating part mitually insulating these conductive

paaksnbon caprgecti-ed, o0 Fad @xﬁﬁ?ﬁeﬂo8b€n%%%%OEHE%reater in
integrally fornmed at a peripheral edge of the

f unetneral apar htandakitxed oo ehectpediephebabeed@®pected can
about the anisotropically conductive film arranging
hoke consthectedne pl ate, and

According to the present invention, there is thus
provided an anisotropically conductive connector comprising
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 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 Y x 1 ¢g has been applied to the elastic
anisotropically conductive film'in a thickness-wise
direction thereof 1s Riy, 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
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wherein the elastic anisotropically conductive film

15 has initial properties that supposing that the

total number of the conductiveg, parts for connection

is Y, an electric resistance o% t he 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 20 direction

t bengofctiiyeRifd, lmand dheeltéddiokine ssesiisttandecaft ifdme 1s Reg, the
conductive part for connection in a state that a | oad

.ofiuybeyx @fg chasiugddveapaltited fiog Ceeneicadoine that & value of

ani sotropically conductive filmin the thickness-w se

dReecitd drpvier REEHN thd? hamber ledstohdtcef vehpatosal onumber

connection that a value of 25 Rigis lower than 1 Qis

aPt| é5&t COPHGT 1VRe PRSTES fﬁﬁn‘&é’ﬁneé’ftltoﬁe Ehgdmerhee of
arts for connectiaon, the nunher of conductlvefparts

fSPHGBHEégﬁl BA*{Rat OF FRPGE S5 OB (L3S 2233 Fe P Tt Ram 1S
11 is_at |least, 95% of the total nunber of the

CAHH&& th&par s} ors @oﬁqrﬁe%at%r? SiRE (HE ey pber of

c u rt r t a vaI e of
CIRVELH MR PR 5D, SOIMSEH RN, ALY ol o
OEOLBSC§1§8n?FQEEV% QaEB%negﬁlggn%ﬁgklgnva @et%% RG 15 at
ani sotropicarly con dlctive connector according th
PLESER! ol BVONLIOR: &Ll IJLI SN (Ol y il DSAkn. tmecrfméhe
expansi on o fhe Frane pllate may pre erab at nost
Bc¥nakft 4K pdPtAcesrdi-BantettBg . present lnventlon

there is further provided a probe menber suitable for

use in zesdueihfgtoetret preakni:nspeehic@Bnof taaeh 6k aiso
plurality of integrated circuits formed on a wafer in
apsbaiecdf ahhennaberopibathy eoApucsese tbnaeceitbeUistiitable
board for inspection, on the surface of

for use in conducting electrical inspection of each of a

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

a frame plate, in which a plurality of

' anisotropically conductive film-arranging holes each

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 arrahged, in all
or part of the integrated circuits formed on the wafer,
which is an object of inspection, and é.plurality of
elastic anisotropically conductive films arranged in the
'respectivé anisotropically conductive film—arranging holes

in this frame plate and each supported by the peripheral

- edge about the anisotropically conductive film-arranging

heole,
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whi ch inspection el ectrodes have been forned in
accordance wth a pattern corresponding to a pattern

of electrodes to be inspected ?f the integrated

circuits forned on the wafer, “which is an object of

i nspection, and the above-descri bed 20 ani sotropically
conductive connector arranged on the surface of the
circuit board for inspection. In the probe nenber

accor di mjereinheaphesdntthei miestionanitsotappieally
preferable that the coefficient of |inear thernal
expangicdivef ftilesf densopitated it he 25 caiiosetlr gpirdalliaving a
conductive connector be at nost 3 x 10-5/K, and the

c Gefuriadiignt odf clongelgit ivige Ralt sexXpansioonestt ignpagaanged
material making up the circuit board for inspection be
attoxF epponding lyo ty) ghe) glerérprshe tRefbedpspected in the
sheet-1i ke connector conposed of an insulating sheet

and TEIFREEE) iy COR T8l EOEMEde O PG ALES e b C 1S the
extendi ng through i.n a thickness-wi se 5 di.rection ,of

¢ REIFRSUP At PR PORSAL anGOREPARGRA FROBEEIGaREd HHetES

a _pattern_corresponding.to the. pattern_of the s
B

a%i%%%gis%'i%% %{9&?&%@0}@ o%o@ﬂléfkﬁ‘ltgl é%&or%i ﬁ%sh‘iagg_glg part

present 1 nventl on, ere 1s sti urtner provi

ZPQ?EQElgriﬂgﬁﬁgggpggQg%@%u§ﬁkgpctgggdggﬁk@gfo connection,

_ tric I nspect eac a plurality o
'QE@QEaPQQtCEBCBbt§u§96&%@d0@n%e@@5§ﬁy'@o%m%ﬁﬁ%% af
the wafer, b

whi ch conprises the probe nenber descri bed

apevephevher eifcebecCtheC&line®nBaali @ArtOahle fixed to the
integrated circuits 15 formed on the wafer, which is

apeehpBeta0f eigspapbu@nhies anagbicevpdchhnougbnthetive film-—
probe nenber. According to the present invention,

‘t herenpgsngehole in the frame plate, and

wherein the elastic anisotropilcally conductive film

has initial properties that supposing that the total number
of the conductive parts for connection i1s 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 thereof is Riyg, 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 thicknéss—wise diFection is Rgg, the
number of conductive parts for connection 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

conductive parts for connection that a value of Rgg is
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still further provided a wafer inspection nethod
conprising electrically connecting each of a

-plurality of integrated 20 cir glts formed on a wafer

to a tester through the probe “Tenber described above
to performelectrical inspection of the integrated

‘circuits fornmed on the wafer. According to the

ani sotropi cally conductive connector of the present

| Dveetr ahant e lelkhsid atameanty gixald yv12b oontluciume=r of
filmhas the specific initial.properties, so that the
csheducPndacpanes phart scdome conor carienpr eventtég fwower of
mar kedly increasing the electric resistance thereof,

af@n2g cithE en PegdSatp rc 6RBRECitHeny thetr &t Fiedae OfeReq is at
long period of tinme even when it is used repeatedly
oversiafly 5t Chels afr master) wwdh the it tislerumdpraat @l the
under. a hi gh-tenperature environnent. 5 Accordingto
tﬁ8n§HF§6VFoB@E§FI§°Eoﬁ8&€€c$é°80nnector for waf er

t th t f t )
éﬂfggfréﬁ.EBFF&nggﬁa%8999553V|ﬁPBFﬁ&%@?ﬁQCﬁaﬁsgtgﬁeaccordlng
| toth I tr.od
LEbTEflesBrEeRang 'Q%nbé°§n55§cfegcﬁ£381§8 SofofiEgaT fhermal
0 f d
%%p%% g?ﬁtmé tﬁ %ng %E%tﬁg Cb&%%%&% lggg%aﬁgngﬁgt 3 %

ect I NSpec

‘eh gstixC anlsotroplcally conductlve filmis arranged

in each of the anisotropically conductive

f'|n}arAé@gkagnﬁokgsth§0pEQ§Entt1h§eﬁ%5@ntotH%re is further
def orned and eaSy to handl e, and the positioning and

t beodbabal di ﬁgogedmémzsé@gshgthbﬁe wak-efiseaRnbeogasichki ng
conducted in an electrically connecting operation to

t8eeBteEalSinepetheotl agt eacBNbSOLr ppLEAllYyY of integrated
conductive film arranged in each of the
aolsoﬁmbplfakhpdcondacﬁaﬁerfuhna arnanpgbtigthel e@afier, which
the frame plate may be small in area, '
comprises:

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

In the probe member according to the present
invention, it may be preferable that the coefficient of
linear thermal expansion of the frame plate in the
anisotropically conductive connector be at most 3 x 107°/K,

and the coefficient of linear thermal expansion of a base

material making up the circuit board for inspection be at
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20 the individual elastic anisotropically conductive
films are easy to be fornmed. In addition, since the
el astic anisotropically condu %ive filmsmall in area
is little in the absolute quantity of therma

expansion in a plane direction of the elastic

ani sotropically conductive film25 even when it is
subjected to thermal hysteresis, the thernal
expeartsidorx dfothe. el astic ani sotropical ly conductive

filmin the plane direction is surely restrai ned by

the 26 fImamdieplpabéebyenbeng a sheeti-alkkeaviongegtiogwcomposed
coefficient of Ilinear thermal expansion as that for

f &fmiadg el lpftdme  spiegite anAc @oiPdipgily tya ocdogd ectrode
electrically connected state can_be stably retained

eFeF UMET esheaplBexitesding pbrrgtedn & dhigkness-wise

| ar.ge- area wafer. According to_the anisotropically

c GNP Odnidet dRsulatdier éhskte 3P FrEPEGESY in

hei ght between the respective conductive parts for
CORETERHTS, S Pl POLRE e ar *eaPPPer Bcd Pablir BrRgGe=n of
ability is high, .and el.ectrical. 10 connection to al

RS et 0B P Esectehorhoy MareP? Skkrterl oy the

ohj f ti i.s:achi smal | '
p?@gng??Pﬁgagg'cggﬂ 882%3%n88¥§gF%érprobe menber and

waf er i0speciion +APRAL Al LS SADStLHGted, ,Iyﬁé«%ﬁglwe till

ani sotropi cally 15 conductive connect or g eve
I

dEEE%h%@°§r%Q§@6Qingaégk!Hh!pe%k%%hrEﬁgar%QﬂBe%onn
to all electrodes to be inspected can be achi eved by

seBhliupteaguel zchgitancenkpectheni BEpeathonrol ai1vwakerty of

having a |arge area of a dianeter of 8 inches or
ghaeatetragnd atrkbeaskt Holfedebackr @desrt @nba s28te of the

i nspect ed. BRI EF DESCRI PTI ON OF THE DRAW NGS

wafer, which comprises the probe member described above,

wherein electrical connection to the integrafed circuits

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 connecting each of a plurality of integrated
circuits formed on a wafer to a tester through the probe
member described above to perform electrical inspection of
the integrated circuits formed on the wafei.

According to the anisotropically conductive connector
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 resistanée thereof, and
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Fig. 1 is a plan viewillustrating an exenplary

ani sotropically conductive connector according to the
25 present invention. Fig. 2 ié a plan view
illustrating, on an enl arged %ale, a part of the
ani sotropi cally conductive connector 27 shown in Fig.
1. Fig. 3is aplan viewillustrating, on an enl arged
scale, an elastic anisotropically conductive filmin

-t hee apcsetrepi cahbyctdrdigt iive reanieetionvelown liokg period

Fig. 1. 5 Fig. 4 is a cross-sectional view

i bEustimat eMgn wheanitenkanged seaketetily elast meny times, or
ani sotropically conductive film in the

aRvsBt Wbphcalkl yscuagdcreveatedigciordeshewh ligh—Fiegperature
Fig. 5 is a cross-sectional viewillustrating the
cBRYEFOBRERBR-of an apparatus for neasuring an electric

10 resistance val ue R Fig. 6 is a cross-sectiona

v.em,||ﬁa§PF§%Pﬁgta §P§ténlﬁH&FoﬁlﬁﬁﬂéynﬁoﬁéﬁéFﬂaﬁ geanector

en applied to a nold for _nolding elastic .
aﬁ?§oW$gBFcaPP9eEBﬁ88ctF?etPPIﬁﬁaF% PORAF n6|a#H§allty of

ss-sectional  vi.ew

F?Fﬁé%ﬁ%??ﬁéopaﬁaiﬁy endhgive Ehans afﬁspﬂlsﬁ hRaes are
. f | .
TPp b8 IRk ELRg 8L ARTLC coRhROLT OBLEREY ERIEHE. | X8 ynicn

S-SecC Vi ew |

Séfé@tr&%%éb@ofBénﬁnQ%@E%EBaﬁapgegegﬁr@Bgﬁgdthﬁgugﬁl or part

spacers et ween” a orce and a bottom force in
the pRLd; $POYRa 8y EigcuﬁtsFESrmgd'§natﬁéo§§fé§0thﬂ@%h is

V|eW|IIustrat|ngastate t hat nol |ngrmer|a
I@y@rabyécﬁhaflnﬁgﬁeseléﬁrnhﬁavgheesmasée&naﬁlQakwagacally

the top force and the botfomforce in the

conduciive film is arranged in each of the anlsotroplcally
'canductive film-arranging holes, so that it is hard to be
deformed and easy to handle, and the positioning-and the
holding and fixing to the wafer can be easily conducted in
an electrically connecting operation to the wafer.

Since the elastic anisotropically conductive f£ilm
arranged in each c¢f the anisotropically conductive film-
arranging holes in the frame plate may be small in area,
the individual elastic anisotropically conductive films are
easy to be formed. In addition, since the elastic
anisotropically conductive film small in area is little in
the absoliute gquantity of thermal expansion in a plane
direction of the elastic anisotropically conductive film
even when it i1s 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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25 nold. Fig. 10 is a cross-sectional view

i'llustrating, on an enl arged scale, the nolding

material |ayer shown in Fig. 9,.28 Fig. 11 is a
cross-sectional viewillustrating a state that a

magnetic field having a strength distribution has

been applied to the nolding material |ayer shown in

Fig. 10 in a thickness-wise direction thereof. 5 Fig.

1Z riagnea pdradss tgectsionpla wisgwrilallustrdniong tloer coefficient of
construction of .an exenplary wafer inspection
appacarushargialg expanaiicgotsophedl Ifpredodudniovehe frame
connector according to the present invention. Fig. 13

i ®later-ossosesdipgay  viedoptl aseeariaglitieconpected state
construction of a principal part of an exenplary probe

mSibe PCaddetdin Fata iisel svedeiein k&5t o3BT fHegtl 14 performed
a cross-sectional viewillustrating the construction
ofNafoti&ideR& R &3fSkaf er i nspection apparatus using

t he ani sotropi cal nductive conne 15 accqrdin
Lot ho BreeEmte nbin %ﬁsnan&?atIQElﬁefEpraﬁdVFnge nnector,

AL |
L SRRt 90 BReRACA R Bty B2 Sespagiive

C?Bﬁ%ﬁ%%&%e %%@%%t%%ra%%%kgb%goko %”%Rﬁ%ﬁ %%OQE“%BF

e present inventi s a’plan v

| bhsthahic @gabger@aggngﬁaggéy §gah§ghanaﬁha%& Etrlcal

ani sotropically conductive filmin ani sotropically

CeBHUELIY8nCRRNEGH 0k 13640LAERY th0LA EH%b@%Eed in a wafer,
enbodi nent of the present invention. is atop

visawcaf 13 waf ebjker bestndeedtibn, ZQSE&@ﬂﬂbeéd EygsmL&1
illustrates a position of a region of
pressurizing force.

According to the prpbe member and wafer inspection
apparatus constructed by using the anisotropically
conductive connector high in level difference-absorbing
ability, electrical éonnection to all electrocdes to be
inspected can be achieved by small pressurizing force in
the inspection'of a wafer having 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 wview illustrating an exempiary
anisotropically conductive connector according to the
present inveﬁtion.

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

scale, a part of the anisotropically conductive connector
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el ectrodes to be inspected in-an integrated circuit
formed 29 on the wafer for test shown in Fig. 17. Fig.
19 illustrates the el ectrodes D be inspected in the
integrated circuit formed on the wafer for test shown
in Fig. 17. 5 Fig. 20 is a top view of a frane plate

produced in Exanple. Fig. 21 illustrates, on an
enl arged scale, a part of the frane plate shown in
FispowR0inFFgg.22.il lustrates a nol ding surface of a

nold 10 produced in Exanple on an enl arged. scal e.

Fig. 23Fig.a3chiess-péehi vhav vidwstkhushgat Pngaa enlarged
state that a_frame plate has been arranged within a

mecélen aa plecéds Roisprodnéradld condeptigmalfilm i the
anisotropigalli conductive connector, and noreover a
mBRdERGTRREERILAY FaparctigengenpeeRorofpheYn in Fig. 1.
[Descrigtion of Characters] .1 Probe nmenmber, 2 )

Ani sot r BpPcaltl yScBnatietFvacebhnRet o 1eW3iplBESGREZRAg on an
plate, 4 Wafer moupting table, 5 Heater, g Wafer, 7 . ,
EPELErgaes Fo Be FHSpBLREUIC SBTADCEPRAEADIY EoNfpctive £ilm
Anj sotropically conductive filmarranging. holes, 15  _.

AP P oA AP PRy oRor 6L V1 6oRALFET ORI g RGTGSY SBown in Fig. 1.
El astic I sptropLc [o i filns A Mlding. . .
nateriafﬁgaygrég élg u%%t?%%§?5%%?tg?ew2%15§5tygtgng the

g§899E£h¥€i8ﬁrB§-Bsraé@&?&%héOﬁorzﬁeégﬁﬂﬁﬂ?LQQ %géhtric

Projected parts Parts to be suppor
resistance value R.

Fig. 6 is a cross—sectional view illustrating a state
that a molding material has been applied to a meld for
molding elastic aniéotropically conductive films to form
molding material lavers.

Fig. 7 is a cross—sectlonal view illustrating, on an
enlarged scale; a part of the mold fﬁr molding elastic
anisotropically conductive films; |

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

that a frame plate has been arranged through spacers

between a top force and a bottom force in the mold shéwn in
Fig..6. |

Fig. 9 is a cross-sectional view illustrating a state
that molding material layers of the intended form have been
formed between the top force and the bottom force in the
mold.

Fig. 10 is a cross—secticnal view illustrating, on an

enlarged scale, the molding material layer shown in Fig. 9.
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26 Conductive parts for non-connection, 27 Projected
parts, 30 Crcuit board for inspection, 31 Inspection

el ectrodes, 5 41 Insulating shegt, 40 Sheet-Iike
connector, 42 Electrode structtures, 43 Front-surface

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

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

63 Ferr &imgnétli d ssabstrasce skeayéprsa 164 iNeniiageaetriacing a
substance | ayers, 64a Recessed parts, 65 Bottom

f sitede 66 aBase Mpicated 1067 ieddr duagmet isc ssutesiodicelistribution
| ayers, 68 Non-nmagnetic substance |ayers, 68a Recessed
paresbeen 69® 11690 topader yoldingemateriadi devigal Ishown in
material, 73 Lid material, 73H Through-hole, 74 -

MigHet 1075 nERe dbAGH@ esat71s e7 dimesddone thesiestfance

neter, 20 80 _Top force, 81 Fertonagnetic subst ance .

| ayers, 182 &3nlﬁa§n€FP§S§ﬁﬁ§Féﬁéé | ¥y-&i's 1 1d5spaeigma the
force, 86 Ferro netic sybstance | ayers,

NGRPREGHELTE s Qs PanEE SRy &rY, We6 SFr &ﬁlépﬁl‘:&%’,n gpparatus
ngnkngth%S Nbl%in nat Eial I eE.VZS P %Dn uctiveO ing to
PAF LTl 582 BESTOODE FOR EARRVPNGIOUT FRETPRVENTAGNOEHLnT
neie; Pafrer b J885iPhed i n detail s [Anisotropically
CondUCtFYS.CQ§n§§tgrhross—sectional view illustrating the
construction of a principal part of an exemplary probe
member accofding to the present invention.

Fig. 14 is a cross-sectional view illustrating the
construction of another exemplary wafer inspection
apparatus uSing the anisotropically conductive conﬁector
according to the present invention.

Fig. 15 1s a plan view illust:ating, on an enlarged
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 elastié aﬁisotropically conductive film in an
anisotropically conductive connector according to a fﬁrther
embodiment of the present invention. -

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

Fig. 18 illustrates a position of a region of

electrodes to be inspected in an integrated circuit formed
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Fig. 1 is a plan viewillustrating an exenplary 5

ani sotropically conductive connector according to the
present invention, Fig. 2 is glan view illustrating,

on an enlarged scale, a part t he ani sotropically
conductive connector shown in Fig. 1, Fig. 3is a

plan view illustrating, on an enlarged scale, an

el astic 10 anisotropically conductive filmin the

amirs ditreo piadfad yf o rc aredhuic tsihwernc dmn@digar 1§hown in Fig. 1,

and Fig. 4 is a cross-sectional viewillustrating, on

an enl afged d@alid lustire tekashiec edricsobdepi ¢al bp inspected in
conductive filmin the anisotropically conductive

c e dirdrecyiadmel a3 rEiugt formedTiea dies wierfei dald yfest shown
conductive connector shown in Fig. 1 is that used in
céfdddtd-ng el ectri cal i nspection of each of, for
exanple, a plurality of integrated circuits forned on

a waf er Fii -a 28t dtSe Sofrorh¥igdf 8F and RIS R1ptEmPropuges in
10, in ich a plurality of anisotropically conductive
28*Ah ar r angi ng hol es 11 (indi cated by broken Iines)

h t.endi . ' h in the thick - Wi
coch HASLLAS AN D Be, LD SBERSEN 36guc o pare of

ilLustrated i.n_ Fi 2. The_.ani sgtropically conductive
fFF&}gﬁﬁgﬁbp%gtﬁo%ggwfllpnFﬁ rsigfrane plate 10 are

formed kacacsar dange it Bebeqtiade?s,edbanss tnotg

which el es to be inspecte e been forned, in
ablobie it @0EaLRg 16l bRULLS LeLTBRE 0B LG Waf er that

IS an object of 1nspection. Elastic anisotropically 32

conduct kvg f bhmes2Q haykBgseerddakilVivti¥wl A1t R@trating a
t hi ckness- wi se direction are arranged in the

respeet itvet anirseheopiedkl tagonewat bveahyktt #itaNg BYmold in
holes 11 in the franme plate 10 in a state they are
eachrsupper fted pyoctlhheibgpar cpheeakiedge ahadbttrb@ically
ani sotropically conductive film :
conductive connector, and moreover a molding material laver
has been formed.
[Description of Characters]

1 Probe member, 2 Anisotropically conductive connector,

3 Pressurizing plate, 4 Wafer mounting 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 anisoctropically conductive films,

20A Molding material lavers, 21 Functional parts,

22 Conductive'parts for connection,

23 Insulating part, 24 Projected partsg,

25 Parts to be supported,
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arranging hole 11 in the frame plate 10 and in a state
i ndependent of adjacent anisotropically conductive
filme 20. In the franme plate %8 of this enbodi nent
are formed air «circulating holes 15 for circul ating
air between the 10 ani sotropically conductive
connector and a nenber adjacent ‘thereto when a
pressuri zi ng neans of a pressure reducing systemis
usedb6i Goadwafrerei pspest fomr appacannsctwbinch will be
descri bed subsequently. In addition,, positioning
hol @3 Preifeitegopiriteni ng to the wafer, which is the
obj ect of 15 inspection, and a circuit board for )
i nsplctisruaitebpraraedor Easkestirhe el astic
ani sotropically conductive films 20 is fornmed by an
el asti dNBBRGHEPRceSB66FQAEE :and, as illustrated in
Fig. .3, has a functional part 21 conposed of a
pIu#éIFF?uiPt&BHdEB?F$e far £5e93 £ 4K 6RRBEFILEA reach
i.n the thickness-w_ se. directi

(i F8c BTGRP pBRPEAFAFSro WonG RRRer T oERg S 1gF gode parts,

t he ,fi ' Lati t.23 .1 d d th

o L8 Phcb SR PBO 2] e MB AR s,
t yal ' | ati ; ti 2 f

Ut 99! EXehBsHl o6} N Llese.Rondugl 1 48 Barigeg2 for

as 59 Re1hocai e, nf&PSe?”b%°B%QQh§§g£¥ conductive

filmarranging hole 11 1n the fra plate 10. - The

condyctéy¥Londghsc 24 E@hsERABECILYBEN the functional
33 part 21 are arranged in accordance with a pattern

COr g 8SPendhagnteid pPabseancef 1khersl echrodesctecheparts,

i nspected in the integrated circuit fornmed on the
waf €5, Bobtoh fsriédp 6] BetkeoplaBspection, and
electrically 5 connected to the el ectrodes to be
i nspectfedromagheticnspestanoeolaybhesywafer. At a
peri pheral edge of the functional part 21, a
68 Non-magnetic substance layers, 68a Recessed parts,
69a, 69b Spacers,
71 Cell, 72 S8ide wall material,
73 Lid material, 73H Through-hole,
74 Magnet, 75 Electrodé 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 lavers,

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

P Conductive particles.

BEST MODE FORVCARRYING QUT THE INVENTION
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part 25 to be supported, which has been fixed to and
supported by the periphery about the anisotropically
10 conductive filmarranging hg e 11 in the frame
plate 10, is formed integrally and continuously wth
the functional part 21. Mre specifically, the part
25 to be supported in this enbodinent is shaped in a
forked formand fixed and supported in a closely

cont act ddissteatte dSigneast & @ fyrdsp pdrves entb ipsreinphieny wlddut

the anisotropically conductive film arranging hole 11

i mersd fa i featdesio:ibad tive dogredidet.i ve parts 22 for
connection in the functional part 21 of the elastic
ariPSBt PRl 984 L e srediieta b o idanregstasdnduct i ve

particles P exhibiting 20 nmagnetism are contained at -

hi gh dedsi%-y i i%a asthdd Jrlisehtidd usdgads ndo aal iggrempmi ary

the .thickness-wi se . direction as illustrated in Fig. :

4 37T AHTE Pt Yh &R IUHe U PR TP T Farce 28 hds ridte
contain the conductive particles P at all .qr. scarce

e BAEAEA L HEHER i & Aol Tert Piae VhaH Do Us e gl on
suppar.t in t el asti ¢ ani sotropical |y conductive :
¢ EP gt e e X s o ¢ R At S Gonauctive

gggggkg%% .%%5 t&§}%qj'pﬁpj?§ted3p§%t% §ﬁ£%4é§é%) 15

protrudi ng fromother sdr €s 't han portions, at

“@hﬁﬁs&ggtiﬁﬁqd%%tE%ee&ﬂ%%?e%ZS%%ﬁeqogﬂe%ﬁg R ;and

peripheries thereof are cate are forned at those
Paht keRS oA Atk %b%@%d%&v%h%iﬁ%ngh!Qﬁ@Ia@aggg%%ﬁﬂ&ally

the elastic anisotropically conductive film
conductive connector shown in Fig. 1, and Fig. 4 is a
cross—sectional view illustrating, on an enlarged scale,
the elastic anisotropically conductive film in the
anisotropically conductive connector shown in Fig. 1.
The anisotropically conductive connector shoewn in

Fig. 1 is tha£ used in conducting electrical inspection of
each of, for example, a plurality of integrated circuits
formed on a wafer in a state of the wafer and has a frame
plate 10 in which a plurality of anisotropically conductive
film-arranging holes 11 (indicateéed by broken lines) each
extending through in the thickness—wise 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 anisotropically
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The thickness of the frame plate 10 varies accordi ng

to the material thereof, but is preferably 25 to 600

gm nore preferably 40 to 400 % If this thickness

is smaller than 25 gm the str% gth required upon use

of the resulting anisotropically conductive connector

is not achieved, and the anisotropically conductive
connector tends to be lowin the durability. In
acddirtduat,iveudi 1stsi 20nésyiagy tbhedletdvafiyt Ha theandkickness-—
plate is retained is not achieved, and the handling
prdper i refc ttilve aries etrrepiged! By tbeduesipeetdermnect or
beconmes low. If the thickness exceeds 600 gm on the

oemdrs o tirgmd catlie ehasvict 1asi $6imopircahbyngohddesi vd in the
films 20 forned in the anisotropically conductive

f EI5HEr PaRdiend 0 Al 8s stetbedbR¥ £86 gﬁ@ﬁtSU@ported by the
thi ckness, .and it may be difficult in some cases
aEﬁFé@@eééédeégﬁdG@PP¢lF§e|ﬁnﬂﬁétrGBﬁ&ééﬂﬁv€069P9§¥X? film-

f
a%&g%%%ﬁ%%éhaﬂaaﬁﬁ ASathe. 539KB BAGRRLLD: BHG. Mhe FEATe
d di ti t I . '
i‘gna%@fee%“ﬁ o g?ﬁgﬁéﬁﬁcaﬁggﬁrﬁwﬁ TRe S5ePRR Fidns 20,
Phat €10 L6 dpsLgnedoageordi N0.L8 LG 8128 Picbeleg 4:x
pattern of eFectrodes totBei nAsp 8ct E war er

tB@EcuhﬁtﬁﬂgoﬁbEBE 95 EB%pSEEEQEatﬁﬁgor1BaEE%%8 ﬁrthe

Imtation I's I nposed on a nateria formn

.féﬁﬁ%o@&@b@cé@l§ocgﬁﬁué§1bé B@ﬁnéHEQrSBhﬁerﬁémb@§ %Eﬁacent

resulting franme plate 10 is hard to be deforned, and

tﬂﬁe&@%ﬁ‘hh@hegfpk§s§h§@EYn§ehéhﬁ§dofF9rp%é@gﬁkéyreduCLng
various 5 kinds of materials such as netallic

mByetedl S5 GeEANiE aMRhettraligspadtiesi Bppatarhal SwhBYh will
be used. Wen the frame plate 10 i-s forned by, for
ekangkecrabsdt abbsequahelyal ,Iraddition, positioning holes
16 for positioning to the wafer, which is the objéct of
.inspection, and a circuit board for inspection are formed.
Each of the elastic.anisotropically conductiée films
20 is formed by an elastic polymefic substance and, as
illustrated in Fig. 3, has a functionél part 21 composed of
a plurality of conductive parts 22 for connection each
egtending in the thickness-wise direction (direction
perpendicular to the paper in Fig. 3) of the film and an
insulating part 23 formed around the respective conductive
parts 22 for comnnection and mutually insulating these
conductive parts 22 for connection. The functional part 21
~i1s arranged so as to be located in the anisotropically
conductive film—arranging hole 11 in the frame platé 10.

The conductive parts 22 for connection in the functional
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can
%ntsgeﬁ +o8up

insulating filmmy be formed on the surface of the

frame plate 10. 10 Specific exanples of the netallic

material for formng the frang plate 10 i ncl ude:

netal s such as iron, copper, nlckel chrom um

cobal t, magnesi um nmanganese, nDbedenun] i ndi um

| ead, paIIadiun1 titanium, tungsten, alum num gold,

plati num and silver, and alloys or alloy 15 steels

copdsed efrea agumnigeat iion agfc catdaness twithio aofpatttese

netals. Specific exanples of the resin materi al

f Gorineg Ponel infr dive gplpattd-ex® iofcltlde dliequiirgdersy dtcalbe

polymers and polyimde resins. 20 The franme plate 10

iy SPesfefaiiny taehilite oradest icdrmcvdtt |f@af§tedatont Hée wafer,

peri pheral portion about the anisotropical

cHRdGEt itFe HE Wé@r%’?n@’ifndnﬁ@leé%?lff it ﬁ@lde@flecﬁﬂ@al]a’

portion support he el astic anisqtropically

CSH&&EFF\? 59 ﬁcttﬁgéeﬁhéocc?ﬁd&aswtﬁéir tircItde p
e cau to b contained wth ease in the part

% gdwﬁ “he el astic anisotropically

descr by 2ubstiflsery. 29BESEEERtc Py tibhrl® por &&
f ot Bﬁ?ﬁogat??fgﬁﬁa'cgn%]ﬁga Yol et
19u?ﬁ¥r@é@f§?th¥ B%r&ﬁﬁg§9 Q%oﬁt”@gge%h&so%%%%&%%ﬁgy

at the frane plate I07is easy to be produ

S@@ﬁdﬁb%l@éaﬂ’ﬁ!hﬁsaQEahB@nGaHBQE' @lSHQSEﬁ@C?ra‘Rl% Gte 10, is
such a frame plate 10 include iron, nickel, cobalt,

akbeyed ohtkheselspmgnat b@nﬁ&h@b&sl?nd’l@hl o¥s Qunatioval part
steels of these magnetic netals wth any other netal.

Vben thherandsediDpiLalyy €ondugtt VES Connest Otipbsrids@din 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 conductive parts 22 for connection in the
functional part 21 of the elastic anisotropically
conductive £ilm 20, conductive particlés-P exhibiting
magnetism aré contained at high density in a state oriented
so as té align in the thickness-wise direction as
illustrated in Fig. 4.. On the other hand, the insulating.
part 23 does not contain the conductive particles P at all
or séarcely contain them. In this embodiment, the part 25
to be supported in the elastic anisotropically conductive
film 20 contalns the conductive particles P.

In the embodiment illustrated, projected parts 24
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10 in the WBI test, it is preferable to. use a

material having a coefficient of |inear thernal

expansion of at nbst 3 x 10-5 E, nore preferably -1 X

10-7 to 1 x 10-5/K, particularfy preferably 1 x 10-6

to 8 x 10-6/K as a material for formng the franme

plate 10. 15 Specific exanples of such a materi al

i nclude invar alloys such as invar, Elinvar alloys

sl asidEnnviarom anttheraldwoyfs ags dahaoy mitmedlegsgf at which the
magneti c netals, such as superinvar, covar and 42

aldapdudi ueh@aartiss A% dix aldnpesoriduc tangde regripdetres thereof
according 20 to the present invention, the elastic
afirsothspitea | precdimdiad weE falome2@drds ang tdrafboth sides of
properties shown in the followng (1) to (3). (1) .
SisFo iy tipaelt mattot?dl uide dRstthe codndard cally
parts 22 for cqonnection is Y, and an electric

r ESPECT 1185 e conductive part 22 for ,
appl i o0 T5 LhECAPERET 0 Theo AR BAPKY dondadetse fctording
REG, e THRBOR Tof PE et FVE i F8 A6 ABna (t6n 600 i,
00055t PV Rd SEaBLY dlmser ‘B8 Re conduct i ve parts for

connect fon st rECEaPYE Ep BueT2BE FEC 2BRIES b5 pprenatn

| eggutifal 9Pon uwek E@eihEQE%Euﬂ%qQ%ra%ﬁs%%%o?@ﬂgﬁﬁﬁLve

“parts for connection, it is difficult to retain't

neeassary veokduakictolry ishen tt henikesdl,t bR the
ani sotropi cally conductive connector is used 10

r epeabedbyiewel ymebynduchtese ebnwlehort tkhiddésed be low in the
repeatedly under a high-tenperature environnent.
durability. In addition, such stiffness as the form of the
frame plate 1s retained is not achieved, and the handling
property of the anisdtropically conductive connéctor
becomes low. If the thickness exceeds 600 Hm on the other
hand, the elastic anisotropically conductive films 20
formed in the anisotropically conductive film-arranging
holes 11 become too great in thickness, and it may be
difficult in some cases to achieve good conductivity in the
- conductive parts 22 for connection.and insulating property
between adjacent conductive parts 22 for connection.

The form and size in a plane direction of the
anisotropically conductive film-arranging holes 11 in the
frame plate 10 are designed according to the size, pitch
and pattern of electrodes to be inspected in a wafer that

is an object of inspection.
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1,000 m particularly preferably 80 to 500 Am

(2) Supposing that an electric resistance of the
conductive part 22 for connection in a state that a
load of Y x 6 g has been appl%gd to the elastic
ani sotropically 15 conductive film20 in the

~thickness-wise direction is RE;,, the nunber of

conductive parts for connection that a value of R6,,

is lower. than 0. 1 is at |east 95% of the total

nunber &b phetdonduct lieipartisnf ae coppeeti on. al matheial for

nunber - of conductive parts for connection that 20 a

vilgaioly RBg ifsamewplattlead 00.sol fari ssl égshtbasuchs%Widff fness

the total nunber of the conductive parts for

cerndde orsuilting fdiafrki pdlttet d0r ésahprdhéonbeesiediopmed, and

conductivity when the resulting anisotropically

c6hguéPirie thenreét 68 pEabdyd reftepagtedl §opveramphg, various

tinmes, or when it _is used repeatedly 25 under a .

hFgRIBeRpelatare2éfvSHERNERt Meta) likematnpénlsf, ceramic

conductivyve garts for connection that a value of Rf:,

| DaEPTIaASt *BI5TRAL Y| BASETABLE 199 5§ Prefer aff§rathe’ frame

nost . 0. 5% .nore_preferably at nost 0.1% ticularly

OPLEEPaBPy L DR GFRCHebY ot AP TnGHBBPL6r FnEetBondtolrerial, an
t_copnection.. |If _the number.of conductive

Dhpa1pBinGORRES 18R Phaf>PEel Thr fadopiRaGEF, of; the frame

|5@§£eoig_n is too great, the resulting

ani sotropi cally conductive connector cannot be

act ual | s hn { hspeet i

overalIg?ﬁ?%ﬁ%%sgi%ﬁﬂ%gﬁnggstg% ﬁ%gg%%%%ﬁ%?Fggga%aF?r

22-tRingoRRECELR.1 PLADE 1Lb! ustlghednephodi BBRY) 2Qf i ron,
10 the elastic anisotropically conductive film20 is

peepeeabl y: ERet 0 8h9@ﬁid%ﬂ]cBEé@tPrﬁ&@ﬁéQEMm?ombaﬁanese,
en

tthd sybhiénknessndi em 501 888 0r pgl Al Etm, aBi €hAastnG tungsten,

ani sotropi cally conductive

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

steels composed of a combination of at least two of these
metals.

Specific examples of the resin material forming the
frame plate 10 include liquid crystal polymers and
polyimidé resins. |

The frame plate 10 may preferably exhibit magnetism
at least at the peripheral portion about the

anisotropically conductive film-arranging holes 11 thereof,

- i.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 anisotropically conductive f£ilm 20

by a process which will be described subsequently.
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film20 having sufficient strength is provided with 15
certainty. \Wen this thickness is 2,000 mor snaller

on the other hand, conductive,parts 22 for connection
having necessary conductlve p? perties are provided

with certainty. The projected height of each projected

part 24 is preferably at least 10%in total of the
thickness in the 20 projected part 24, nore

pSekerigtilopldty | easits 2006t iRmojragt et ofartd 134 hadad g saturation
such a projected height are formed, whereby the

conduettiive tpant © 22 dreacinedt Wormdr e Buffacienilar, the
conpressed by small pressurizing force, so that good
cUﬁ@&@tﬁ¢ﬁﬂ@ @§a§ﬁ¥éﬂyﬂﬁdhméwé@raQBYTb@ pogjrect & a magnetic
hei ght of the projected part 24 is preferably at nost
199%031:@@% pleftdedblipeatt nagst P2E%EOfl 0t Re edtvor testbe produced-
wi dth or dianeter of the projected part 24. 39
PrOJectéaeﬁéﬁﬂ§ ?EaWQG@ﬁg°§uéﬁeamﬁgaﬁééﬁeéuﬁéﬁéﬁpeaﬁ@rmlng

for her eby the QJected parts are_ not buckl ed
wﬁ&ﬁ tah y2dfreP én""&ses& 2EGLUss tRen tﬁ‘écﬁreérscﬂol?é&t allOYS

(PR ERRsdc nbprsRaontih asﬁﬂ%%éﬁgﬂégg?%aﬁg' # Rgeele of

flkhgggragsge%qgoge%%g gtpogggg eZopk0q1be

supporte I'S prefera n1 nore preferably

to %ﬁQnPQhePQEFEBQE xaﬁggfsgﬁehggl ggﬁ%%cng is used

It is not essentra rn1t part

Syﬁp@EEeﬁLB@ E@@thEKeQS ?EEE@@QElbttBaﬁsge af sed ki) having

only one surface of the frane plate 10. The elastic

pel yaBEFE-SHRASt arceihebm RYthe1ekaphhGion of at most 3 x
ani sotropically conductive filnms 20 is preferably a

heat®/ xr,e sicstcafr ¥ B G-1Subsitoances havk Ngo & /&r 0$S rticularly
linked 15 structure. Various materials nmay be used as
corabkeably 1 x 107° to 8 x 107°/K as a material for forming
the frame platé 10. |

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

In the anisotropically conductive connector according
to the present inventién, the elastlic anisotropically
conductive film 20 has initial properties shoﬁn in the
following (1) to (3}.

(1) Supposing that the total number of the conductive

parts 22 for connection is Y, and an electric resistance of

_the conductive part 22 for connection in a state that a

load of ¥ x 1 g has been applied to the elastic

anisotropically conductive film 20 in a thickness-wise
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pol yneric substance-form ng materials usable for

obtaining such a crosslinked polyneric substance.

However, liquid silicone rubb is preferred. The

liquid silicone rubber may be y of addition 20 type

and condensation. type. However, the addition type

liquid silicone rubber is preferred. This addition

type liquid silicone rubber is that cured by a

r edoteicom cof thendafylisgReyp thid mabdSt -df bondhandive parts

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

c diepo sednefc tieny siHagx aneahaei g Bof 25 aranyltigiroup @ is at
and Si-H bond and a two-pack type two- conponent type)
cappeded06f ofolysi [tokafe nimbiergod heylcongueid vengarts for
pol ysi | oxane having an Si-H bond. In the present 40

| FPERECEACtaddi tion type liquid silicone rubber of the

t wo- pack type is preferably used. As the addition

type lig %§ PUEERE P@bEéPduF§lM§eHarFﬁafoﬁaQPﬁﬁeEtlon that
VISCOSIty of preferably 100 to 250 Pa- s,

pf'ieﬁ’élllélﬁl Y1500 t° 8]60“% Té’laIbalr ch a¥¢§/s p’sﬂé%r %%%yof the

t 500. P t hi
*3gtey. do m&ﬁ%ﬁ.% “5aharbhRerBagas: Fls 68?1?1:&%5%81’1 hit is

SHi%fl%%ﬁ %%nF%¥%§nlkﬁglge eﬁorggggrugb% ?E eZEasp the

occur eria al ni ng

tega&wgbcggh\éowo egﬁgo Ehkﬁvgocowﬁw&ow L B€ea

dgscrlbe su sequen Rat good stora
st-abihitb¥1iS ohet BQB?'@gﬁeslnoraggbh'Qﬂ 1Ehﬁsed regeatedly

conductive particles are not oriented so as to a

| inbbe hhheknesampesatdi-beehi9Rorhehhe Nl ding
material |ayer when a parallel nmagnetic field is

applied(kp 3bppBeingl €hag sRterbatriayeesis@ahbat offt the
may be difficult in sonme cases to formchains of the -

conddatiyecpphtriccbesfbp asnnevenost ahea ktathi shat a load of
vi scosity exceeds 1,250 Pass on the
Y x 6 g has been applied to the elastic anisotropically
conductive film 20 in the thickness-wise direction is Reg,
the number of conductive parts for connection that a value
of Reg is lower than 0.1 Q is at least 95% of the total
number of the conductive parts fér connection.

If the number of conductive'parts for connection that
a value éf Reg is lower than 0.1 Q is less than 95% of the
total number of thé conductive partis for connection, it is
difficult to retain the necessary conductivity when the
resulting anisotropiéally condﬁctive connector is uséd
repeatedly over many times, or when it is used repeatedly

under a high-temperature environment.

(3) The number of conductive parts for connection

that a value of Rg; is at least 0.5 L is at most 1%
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ot her hand, the viscosity of the resulting nolding
material beconmes too high, so that it nmay be

difficult in some cases 20 to %grn1the nol di ng

material |ayer in the nold. tion, the conductive
particles are not sufficiently noved even when a
paral l el magnetic field is applied to the nolding
material |ayer. Therefore, it may be difficult in

s pre feaséd vt @tomoent Of. 156 ,C OWaHEC ired eramtliyc lags nes P L1,
25 align in the thickness-w se direction. The

vipsadsiowl agf ys pete faddibtlivod $t yife thieguiodadi nvodree of the
rubber can be neasured by nmeans of a Brookfield type
ATOPISHIEe PAr tehér It Isonalegstion -ani sot ropi cal |y
conductive films 20 are formed by a cured product

(her ei nafft &her apappsdofo cgaducgived Pairitisc 91T gepaettion that
of the liquid silicone rubber, the 5 cured silicone

r Gbﬁ’érluﬁr effeRabl i s easohpt €< ohs skeoogreat  nbbe

-10% referabl%ﬂat nost 8% still nore preferably

af R tlé af$568Er° C€Héyc&ﬁﬁﬂ@§§eaﬁ SO NESIOFe FENNOT be
f. th duct ticl P th

c85kt s??'efzﬁs%a B PR LSk R PR o s agRer ed when

the 10 pgsult ggé?n%ﬁegkge'gakkﬁ g% pducthye, connector . ive

IS used repea y un erature

epyiL-EOnHeRE,, éénﬂeg%?éﬂ'&n Ehfhilghéﬁkg% TR %&ﬁa%t> of

€ necessary conductivity resent 1 nvent

thﬁeceﬂ95%§é'QﬂléSEreblhgﬁlyléoEHh%@1§b|Eﬁﬁ%ﬁzbquef
can be neasured by a nethod accordance wth

6§ﬂ8fe¥§81§“5@dté'b'égﬁeuﬁUbHSEengEEQQabﬁ9 9ba%5'§ 000 Hm,
ani sotropi cal 'y conductive fil preferably has a
Sgagg@&anaé\lpapee§§§agﬁy1@ot 206800Mme PHIBELr BRLY 4Rickness
is 56 Hm or greater, an elastic anisotropically conductive
film 20 having sufficient strength is provided with
certainty. 'When this thickness is 2,000 uﬁ or smailer on
the other hand, conductive parts 22 for connection having.
necessary conductive properties are provided with certainty.

The projected height of each prqjected part 24 1is
preferably at least 10% in total of the thickness in the
projected part 24, moré breferably at least 20%. Projécted
parté 24 having such a projected height are formed, whereby
the conductive parts 22 for connegtion are sufficiently
compressed by small pressurizing force, so that good
conductivity i1s surely achieved.

The projected height of the projected part 24 is
preferably at most 100%, more preferably at most 70% of the

shortest width or diameter of the projected part 24.



10

15

20

25

20 particularly preferably 20 to 60 at 23C If the

duroneter A hardness is |ower than 10, the insulating
part 23 nutually insulating t?s conductive parts 22

for connection .is easily over-distorted when
pressurized, and it may be difficult in some cases to
retain the necessary insulating 25 property between

the conductive parts 22 for connection. |If the
dirmnetaredA grartdness lexciesr s an phe) catthwet Hwintht are
pressurizing force of a considerably heavy load is

r dpuinrestl 4 efrbyyi thien g priopereddirstorst icore trott feickled when
conductive parts 22 for connection, so that for

eXamy ére Pifsurigticth 9 Wt dljearafcriibgsbadmsiuctivity
tends to cause great deformation or Dbreakage. 5 In

t B presdimt diéaitadn, the duronmeter A hardness of

the cured silicone rubber can be neasured by a nethod

in accdi@ardd hinass)I IR Bouss o oAe oft A& droadeed
SIS 00 O IR ey SRS o g <o
BB SRR O S 2R KN Y S SOt A 10
Do ol S B P % AL, okl
om0t 90 58l b condurons L) B0 GEIGA 25 s pe

exeePertkld the die Rk dUSHd 0lnd 8 LR]" ! MeRYd & only

the “cured silicone rubber can be neasuréd by a nethod

| BneaGe@rdaRCc e Mithi Hramé 6443 A9 the addition type
liquid silicone rubber having 20 such properties, nay

be usedridatl a@t ketesl poeti fUsGlos 8hht&0NErmibHethe elastic
"“KE2000" series or 'KE1950" series from -
anisotropically conductive films 20 is preferably a heat-
resistant polymeric substance having a crosslinked
strﬁcture. Various materials may be used as curable
polymeric substance-forming materials usable for obtaining
such a crosslinked polymeric substance. However, liquid
gsilicone rubber is preferred.

The liquid silicone rubber may be any Qf addition
type and condensation type. Howevef, the addition type
liguid silicone rubber is preférred.- This addition type
liquid silicbne rubber is that cured by a reaction of a
vinyl group with an Si—H‘bond'and includes a one-pack type
{one-component type) composed of polysiloxane having both
vinyl group and Si-H bond and a two—pack type (two-
component type) composed‘of polysiloxane having a vinyl

group and polysiloxane having an Si-H bond. In the present
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Shin-Etsu Chemical Co., Ltd. In the present invention,
a proper- curing catalyst may be used for curing the
addition type liquid silicone ;25 rubber. As such a
curing catalyst, may be used a pl ati num cont ai ni ng
catal yst. Specific exanples thereof include publicly

“ known catal ysts such as platinic chloride and 43 salts

t hereof, pl ati num unsaturated group-contai ni ng

siilnyeartd cconpidebids onv itryples illigrade splldiciomemrobingire xds  the two-
pl ati num 1, 3-di vi nyl t et ranet.hyl di si |l oxane conpl exes,
cmke%é@eoflst prefgasdghvossisidne or phosphite and

platinum 5 acetyl acetate platinumchel ates, and

cyclic 7 ekl prdd 1 hien %5@%Ib&%%ldT%%lh%%Q%tr%@b@ﬁe is used
curing catalyst used is suitably selected in view of

t AE A B3 VR % Re VgroRd tacdl Pfs’”@f&ﬁ&blé’t H&P acmlln&fvo Pars,

1 1y 3
BT gggjaﬁggg% Bty
It I qul
%%Po&g Phﬁp?ﬁligé 0&5%! g% F%ﬂ Sof" HHES &dﬁﬁl&ﬁwﬁﬁbghan
%%' aS"'%gg%lFEQg% bnag#u?h tE%n h%%g%lt¥§rti%8%%v%n such

efs on Sstabil € con uct ive

p%ﬁh Sﬁ QLR 9Yd da89§§%oﬁgt LRk -haui ng b gh occur in a
X f FpBer"28 R4

st rengt general 1 norganic er suc sili

pﬁb@@ﬁngCQEEQEQQh f%klbB%alﬁghag%heSbhbgﬁlgraﬁﬁ%gEQ%plcally
may be Contained in the addition type liquid silicone

rubhancasvaeedesls Do, pantbaulanil beE takkbeRpks Is%@%@ﬂently,
on the anount of 20 such an inorganic filler used.

HewevaEk t_:jbeduétolrﬁgé teapilatgeiamaynt obsaRakd. In
preferred because the orientation of the conductive

padtiities, Pthy aomdgnetiive paekdctannakrebaot Orlented so as
suff|C|entIy achi eved.

to align in the thickness-wise direction of the moldlng
material layer when a parallel magnetic field is applied to
the moiding material layer, so that it.may be difficult in
some cases to form chains of the conductive particles in an
even state. If this viscosity exceeds 1,250 Pars on the
other hand, the viscosity of the resuiting mclding material
becomes too high, so that it may be difficult in some cases
to form the molding material layer in.the mold. In
addition, the conductive particles are not Sufficiently.
moved even when a parallel magnetic field is applied to the
molding material layer. Therefore, it may be difficult in
some cases to orienﬁ the conductive particles so as to
aiign in the 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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As the conductive particles P contained in the 25

conductive parts 22 for connection and the parts 25 to

be supported i'n each of the ejastic anisotropically

conductive films 20, may preferably be used particles

obt ai ned by 44 coating the surfaces of core particles

(hereinafter also referred to as "magnetic core

particles".) exhibiting magnetismwth a

hNéﬁC@mﬁéﬁetlve met al . The term "hi gh-conductive

metal " as used herein nmeans 5 a netal having an

el ectritewrdirtelasyiofantsoenepickliogonduapive gfilms 20

0"C. The mamgnetic core particles for obtaining the

cBRBuEPTTEdp Rt Pclcds el prerErcabl(Persiead tagnBetferred to as

ayer age rticle dianmgter of 3 tqQ 40 gm 10 The

nuﬁﬁeg a§éﬁé§8np§PPP€Fe dpgnepgrl&ﬂuﬂﬁesﬁﬁdﬁépﬁb rupgeg . the
es._neans a ﬁgﬁue measur

e SR neans, 2 g R e e atnG FORBERSSIaragE® OF
t | t t d
Paki £855 FR3Teheel Brl s Wafiy, 95°R08E: 530 ST 1 fore
d | | d
RPLREMRARACEE RESROYECar Ri0L CQE%LZC%Q%%%&&%?&% get

V@ﬁﬁeéag mHﬂbeEhQKEEaQ% gﬁ%tEBhSUGEguct?Erk§cigsngoln the

smal Ter on the ot her fine con ve parts

febna6eaNgst Haprcan @@reééhh¥cEQBﬂegs aRdotRered when the
resultant 20 conductive parts 22 for connection tend

t pebaveishabheseeRdPethY Y conBUELRGE, chRBcPREBRELCused
core particles preferably have a BET specific surface

arepe8tedlyt an800 APLKkgh-fABMPerptater ahly rd3dmeato00as a
n2/ kg, particularly preferably 50 to 25 400 n2/kg. -
result, it is difficult to retain the necessary
conductivity.

In the present invention, the compression set of the
cured silicone rubber can be measured by a method in

accordance with JIS K 6249.

_ The'cured silicone rubber forming the elastic

~anisotropilcally conductive films 20 preferably has a

durometer'A hardness of 10 to 60, more preferably 15 to 60,
particularly preferably 20 to 60 at 23°C. If the durometer
A hardness is lower than 10, the insulating part 23
mutually insulating the conductive parts 22 for connection
'is easily over—distorted when pressurized, and it may be
difficult in some cases to retain the necessary insulating
property between the ceonductive parts 22 for connection.

If the durometer A hardness exceeds 60 on tﬁe other hand,

pressurizing. force of a considerably heavy load is reqguired
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When the BET specific surface area is 10 n2/ kg or
greater, plating can be surely conducted on such
magneti c 45 core particles in requi red anount
because the magnetic core particles have a
sufficiently wi de area capable of being plated.
Accordi ngly, conductive particles P high in
conductivity can be obtai ned, and stable and high 5
carmductiwirty prorachidesehiidcause aheomtcactucarieose parts 22 for
between the conductive particles Pis sufficiently '
wicfenaffiairpn hes BEhats geui fbixemsief,ace varfea i 1800 M an
/ kg or smaller on the other hand, such magnetic core
p&tdiss te fd - nigte Pedve UsTidst [te, cags & laeatth@e fggmygtion or
break when physical stress is applied, 10 and stable
amF Sf¥§¥onductivity is retained. Further, the
magnetic core particles preferablg have a coefficjent
of vari5?iBheoprﬁ%?PFc¥%V%?%h%?er bt derometesob, habreess of
preferably at, _nost 40% _still re preferap at st .
9 S i st PR Fogt DrodBes0de gy & ergnod in
present. i nvent.i.qn, t.h fficient of wvariation of
pS%ﬁQﬁdgnéfhﬁ%ferJ;§ %1%2%39 determ ned. in accordance
wtht ssion: ) , [ j .
ot andar i SE0r et | Brevar el Lt et IREE (fuf ot defting ebe

[ n I : [ ' - oh nt
D138 ¢ %%H%ST%%gﬁég l@akgbghthV@n% §hs EO .%efefably has

particl es. e coefficient of variation o

PaEkiCle 1 dn3iBt @ % §Q%%Qr8|QW?&»_&B@@U?EE$%rB%ﬁ§5a%21east
for connection, which are narrow in scatter of

copdust/iVi E)ti11Cadree phererdnbecausecbie uni kaymi ty of
particle dianmeter is high. 25 As a material for
f paficagull he 1Faghelfieeadofeapaltuehkesy kMg . berfsele tear

iron, nickel, cobalt, a material obtained by coating
satheagtit dls Wiotderc apper 8o0kNdmr, eshe, resullliénbi keastic
anisotropically conductive films 20 tend to deteriorate
'durability when they are distorted in excess.
In the present invention,'the tear strength of the
. cured silicone rubber can be measured by a method in
accordancé with JIS K 6249,

As the addition type liquid silicone rubber having
such properties, may be used that marketed as liguid
silicone.rubber “KE2000” series or “KE1950” series from
Shin-Etsu Chemical Co., Ltd.

In the present invention, a proper curing catalyst
may be used for curing the addition type liguid silicone
rubber. As such a curing catalyst, may be used a platinum-
containing catalyst. Specific examples thereof include

publicly known catalysts such as platinic chloride and
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46 Those having a saturation magnetization of at | east

0.1 Wo/n2 may be preferably used. The saturation

magneti zation thereof is nDre4?referany at least 0.3

Wb/ nm2, particularly preferably at |east 0.5 W/ n2.

Specific exanples of the 5 material include iron,

ni ckel, cobalt and alloys. thereof. Wen this

saturation magneti zation is at least 0.1 W/ n2, the
cordict ithe rpartt i ollesiRupannbe teasitkyl moveg-iconteiaing

nol ding material layers for formng the elastic

asiidorensi campycgenduvtnye stilbpan2opbp tanprocegplexes,
which .10 will be described subsequently, whereby the
crddnpe 1 gafivényd tpteapebavd disiiy orpned cogplexes,
portions to becone conductive parts for connection _in

t FEMPESFEEt Pe tRBPAPAGOPRAEEFILAR PayBPESPEift6r Archailsinum,
of the_conductive _particles P. 15 As the _. , ,
hPGRI¥INGGELRYE ReEEInER FBelaitsd BRY R¥CLdFr ddsgepplatinum
the gnetic core particles, may be used gold,
sFPWg&,X?ﬁodiunl pl ati num chromiumor the like. Anong

t hese, .go ' referably used in that it is. . .

cheni ca %/danlécfhargﬁ eofgmt fas g%a%?rf%ﬁi%sed 1s suitably
CQ@?%EEE&'EF-V§QW'BFtEﬁeCQEﬁHCBEVEhBaEhkﬁbﬁscgtaﬁ st and
proportion [(mass of high-conductivée netalFnass of

c ari-¢les 0 . i gh- ¢ Lve: I

ey part & es o ararsiany ATMERLY oLy
NgeferARNQ Brebeigbhyr28 b9 3aidmbypBRS$oo! balhe by mass of
proportion of the high-conductive netal is ~25 | ower

t Bp8 ‘d8abyisBSsypkhei gandustiYebe0t-usHek . conductive
particles P is markedly deteriorated when the

resul ting cierotioopingaldwe condudtive: epinegiipd St Hset the
47 repeatedly under a high-tenperature environnment. As
aaddition type liquid silicone rubber, adjust the viscosity,

improve the dispersion stability of the conductive
parﬁicles or providé a base material having high strength,
a general inorganic filler such aé sllica powder, colloidal
.siliba, aerogel silica or alumina may be contained in the
addition type liquid silicone rubber as needed.

- No particular limitation is imposed on the amount of
such an inorganic filler used. Hdwever, the use ih a too
large amount is hot preferred because the 6rientation of
the conductive particles P by a magnetic field cannot be
sufficiently achieved.

As the conductive particles P contained in the
conductive parts 22 for connection and the parts 25 to.be
supported in each of the elastic anisotropically conductive

films 24, may preferably be used particles obtained by
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result, the necessary conductivity cannot be retained.
In the conductive particles P, the thickness t of the
coating layer formed of the high-conductive netal,
which is 5 calculated out in accordance with the

foll ow ng equation (1), is preferably at |east 50 nm
nore preferably 100 to 200 nm Equation (1) t = [1/
(Swp) ] X [N (I - N ] whereint is the thickness (m
ofcoehd ngo dthien g urdipere sf @riimemb r &l @aoft itie shi (Gleredndifttdw e lso
metal, Swis a BET specific surface area (nR/kg) of

t ke fearedpact iagl esagndtsi ca wpwcidant igrlasty extkidgiingng
of the high-conductive netal, and Nis a val ue of

© ( FAGECHR STh iihg - ddetiuedngu aréra mededl. nass of the

conductive particles). 15 The above-described equation

(1) is He?i i NhigeCPRUNGI NG HRkAET . 28| ISShphesehpg means
that th ss of the nagnetic core particles is M .
(Rgjrete e%ﬁfﬁf“&’cémareéé’ eSO uTe v iagRdt Bt dgeet S5 x 10

'pﬁ_gigl es | s determ ned by: 20 S = Swi\p Equation (2)
( .

)2 Supbotfng that the mass of the coati ng IayeL
f d t i gh- ductive. netal _i t
formed g Uhehial: ool ve LAl cLs mkaL the.
gge{l-ﬁqu%&bgnﬁg%kﬁ%éeg' B bt iIAg HWIgk LNEukRGKNRYage

e coatl ayer 1s U orm en over a the

tsEEfC@ES_SLe_o[g%émgﬁfgg%gu%itzégf%ap{,ni.cI es, t = V/S. Wen

e equati ) are’substituted into this
equat i Ofhe thgnd i %F@Eaéié KA reibfe epalidg | ayerehé magnetic
determned by: t = (MP)/(SWM) = M (SWP-M)
E@bﬂélpﬁrﬁﬂbles means a value measured by a laser '
diffraction scattering method.

When the number average particle diameter is 3 Um or

greater, cqnductive'parts 22 for connection, which are easy

. to be deformed under pressure, low in resistance value and

high in connection reliability can be easily obtained.
.When the number average particle diameter is 40 Hm or
smaller on the other hand, fine conductive parts 22 for
connection can be easily formed, and the resultant
conductive parts 22 for connection tend to have stable
conductivity. |

Further, the magnetic cdre 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.
When the BET specific surface area is 10 m®*/kg or

greater, plating can be surely conducted on such magnetic
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(iv) Since Nis aratio of the mass of the coating 5

| ayer to the total mass of the conductive particles,

the value of Nis determned py: N=nm(M + m

Equation (5) (v) A nunerator and a denominator in the
right side of the e .quation (5) are divided by M to

give 10 N = (mM) / (1 + m M) Miltiply both si des by

(1 + mM), and the product is N(I + ni M) nl M,
amPTien Hars: itader, iN & NEeauMy)ed= amoMp.t %kemumﬁmﬂmg nagnetic

shifted to the right side, 15 N=mM - N (nm M) =

( V19 p(a1rtM)CLe§ @la\V@na pfifdeiepslly siides aFey( lia-pal\]@le of
and N (I - m Mp i s given. Accordingly, the nass
M@%ﬁnq|ﬂ%aﬁﬁ§hetﬁeceéﬂéngb&rtF@n@§CFévaepérﬁiﬁé93b§ high in

m m(l N)IN Equation (6 g¥|) The
'u&r? (Jel)tY. gagy @9 Pﬂo&@é&edm an@héta@&@aﬁ%ﬁn
derlve t

NI (]
VRERSEIEd Ve e G MBSk RE<BUERI g PRyErFY &2 Weceen <ne
l%%?hu%glvgl 5@%10 g%g Lgé:%%F%ﬁ&ﬁ%ﬁ%&%?%ﬂ?%ttxﬁhen the BET

particles 'S No

hgggcg%?@u%hk% cge5§%8 ?é' b% hﬁ/ ar?hsﬁéff%ﬁtbgntﬂg other

surfaces of the con uctlve

“ﬁgﬁdthguEﬁrﬁgﬁﬁgggk'EOI§UP§E@QE§GEQBE]Hgttggc%%%n%Eﬁ%tle

core partl cles™m ar ates I n conducti ve
mebaknhker #heg tRene@abi-Bgk! AYEhH ?Hy%tﬂ@alcé%%e%eﬁ% Ehe1ied,

resulting anisotropically conductive 5 connector 1Is
uspd EepBakedhy HAGRN c8nblhehiveaper st ve@ained.

Further,rthe magnetic core particleé preferably have
a coefficient of variation of particle diameter of at most-
50%, more preferably at most 40%, still more preferably at
most 30%, particﬁlarly preferably at most 20%.

In the present invention, the éoefficient'of
variation of partible diameter is a value determined in
accordance with fhe expression: (o /Dn) x 100, wherein o
is a standard deviation value of the particle diameter, and
Dn is a number average particle diameter of the particles.

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

As a material for forming the magnetic core particles,
may be used iron, nickel, cobalt, almaterial obtained by

coating such a metal with copper or a resin, or the like.
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envi ronnment. Thus, the prescribed conductivity is
retai ned. The BET specific surface area of the
conductive particles Pis prefgéably 10 to 500 nR/ kg.
When this BET specific surface area is 10 n2/kg or 10
greater, the surface area of the coating | ayer becones
sufficiently great, so that the coating |layer great in
the total mass of the high-conductive netal can be

f Ghwee. haskdoor éi rglbprageann olagsetiigle tinncefdadt ildast 0.1

can be obtained. In addition, stable and high
c@&dubtm&ytvecaneﬁerabhyevedd15 Tet atrsiearee Tom aragaeepzation
anong the conductive particles Pis sufficiently
witderepfed st o eBEFedpaeitflivc agulfcass &r-Satbgdm poparticularly
nQ/k% or smaller on the other hand, such conductive
pWﬁW@Wﬁ%Mﬁ&%%W@eSW@ﬂ%ﬂ%@%%@we
break  when physical stress_is applied thereto, and

t e terdpe l&ﬁ&“ﬂ@ Hl@ﬁfC&ﬁ&ﬁ@ﬂvvFﬁF ¥§ PECaird@Y STRGeTeot .
nunber erag particle dianeter cqonducti ve
partic|@ %p |§lﬁr§P§P5BF§°§ P&gaﬁt@ﬁﬁtﬁspelspﬁéf&Fﬁﬁﬁyo 1

ch cond

25 partl es_P. are g
usegm t he Zgong %ng |%San|g%?r§%|%%Ff y moved in
C%HQ“&EE&EP% Egge%Qalbgggg?Pe%%¥ bRy in% Led uade

pressure tron Iclent e rca

CQHQSBE&BBlbélﬁ hiceuad hetween ke 5301,6onduUcHLi Ve s which
fhe hang 25%;

particles P 1n the conductive parts 22 for connection

legmebslaégbglgeasghbgehﬁabkxycoaﬁ@%%bpet&bi%%nd%%tlve
No particular limtation s inposed he formof 5

‘thereondust pveapabki glies1R mbowaves, pbhey odketo become

preferably in the formof a sphere or star, or a nmass
otofigaondaeypapakt ifelresoahkaicned by agglaﬁepabmnge molding

these particles in that
material layers to form chalns of the conductive particles
P. |

As tﬁe high;conductive metal to be coated oh the
surfaces of the magnetic core particles, may be used gold,
silver, rhodium, platinum, chromium or the like. Among
these, gold is preferably used in that it is chemicélly
stable and has a high electric conductivity.

In the conductive particles P, é proportion [{mass of
high-conductive metal/mass of core particles) x 1001 of the
high—-conductive metal tb.the core particles is preferably
alt least 15 % by mass, more preferably 25 to 35 % by mass.

| If the proportion of the high-conductive metal i1s
lower than 15 % by mass,:the conductivity of such

conductive particles P is markedly deteriorated when the

resulting anisotropically conductive connector is used -



10

15

20

25

these particles can be easily dispersed in the

pol ymeric substance-formng material. 10 The
conductive particles P preferag y have an electric
resi stance value R, which wi Il "be descri bed V
subsequently, of at nost 0.3 91, nore preferably at
nost 0.1 Electric resistance value R 15 The electric
resi stance value is a value determ ned after

preeyrerE eyl ly pastiasr condpagi-tieopdny thineadinvg rorfhegntof As a

t he conductive particles and 0.8 g of liquid rubber,
arresngithg th gyt o mposiudtdy idet weemod e redgfained.

el ectrodes arranged so as to oppose to each other with

a 20 cl dar &fce MO F 1ivm ded tdadieshdvi gea tiiakaess ¢f of the
1 mm  applying a magnetic field of 0.3 T between the _
p&oA NG He Y darsde £t dh¢ Idafivendve tdvec f1eddds tdrich is
stand in this state unti|] the electric resistance

v EPUE HE iR P Hhe Th AGEO TR e i et 6ddS Ieedmss eauation
588 e R Y e o Ramar- ey aseeY Yo o

ibb%skagtes an apparatus for measuring an 51 electric
resistarce value R Reference nuneral 71 indicates a

' [L.in whi | | f orned,
Seithectai & SoddY Gl BlTog S R e stae
Wahk r@ater als 12 ang arpais byl k¢ %%%b%%§té§@e§% er formed

having a 5 through-hole 73H at 'its center. erence

ngrekdke 74 ghdedngnateyeamiaihn ,0kyCaRJAUCEEYe SPRINGUS surface
each having an electrode part 75, which is in the

f areLprEyrgi ngef £RE LhHse ﬁHf%ﬁ@ngbeﬁefg'aaggeéifigdgravity

to the through-hole 73H in the i1 d nmenber 73. Each

Maggein’j sofi xed hoghheohddcberberne?3l, and N is a value of
{mass of the high-conductive metal/total mass of.the
conductive particles).

The above-described equation (1) is derived in the
following manner.

(i) Supposing that the mass of the magnetic core
particles is Mp (kg), the surface area § (m%) of the
magnetic core particles'is determined by:

S = Sw-Mp Equation (2)

(ii) Supposing that the mass of fhe coating layer
"formed of the high;conductive metal is m (kg), the volume
(V) of the coating layer is determined by:

vV = m/p Equation (3)

{iii) Assuming thét the thickness of the ceating

layer is uniform even over all the surfaces of the

conductive particles, t = V/S. When the equations (2) and
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10 in a state that the electrode part 75 has been
fitted into the through-hole 73H in the |id nenber

73. Reference nuneral 76 |nd|g§tes an electric

resi stance neter connected to éach of the pair of the
magnets.74. The sanple chanber S of the cell 71 is in
the formof a disk having a dianeter 15 dl of 3 nmm and

a thickness d2 of 0.5 mm and the inner dianeter of
t e it rsughvbisdlid uz@d ilptichehiiisd egpdtigon7 3 thie ehickiwss t of
di aneter r of. the electrode part 75 of the magnet 74

i $he ARatine gages donpedicrmdmededar:i bed above is
fllled into 20 the sanple chanmber S of the cell 71

and an @&l ect{ri/@) /dSws¥rhce T4l(G¥-Betmeen the Equation (4)
el ectrodes 75 of the magnets 74 is neasured by t he
electrlélﬁésﬁéPﬁﬁcg et &r T261phPle thgppeyisngfathe coating
raIIeI et field of 0.3 T between the
éé’t%&@s %be 5PLerte Tgnats ThE CTEHE TCc S Giese the
Hﬁf%} 4 dthe sa Ig chanber S. As a result,

the con uct|€e Egﬁfp&PS Vépersed in the paste

conposi tj an at hered. bet ctrodes 75

of the #agne sﬁ94gb§?the 52 efﬁ%ﬁﬂa:gﬁ%hfﬁparallel :
magneti qufi gl qugega%}ceghad Sgeﬁémmat@&' 9n Lt'ﬂfet *}%ght side

t hi ckness-w se direction he novenent

cordygli weuRanbhcles, akeedgbgagal%yrﬁﬁl%ba%q%evalue
bet ween the el ectrodes 75 of the nmagnets 74 | owers and

t hen 5NbECQﬂEﬁpﬂ/$§ab|ﬁ/ﬁbﬂte M&f@i@by m@@ﬁuéi@@saﬁy (1 +
electric resistance value at this tine. The tine from

t hgMpi) neabBethpapabliektmagnetic fiel d has been applied
to the paste conposition up to the time the electric
resi st aNd¢e wvamyeEp) betmeéen,t hedeliectcedesarnb of the
magnets 74 has reached the 10 stable state varies
accor di Ng+t B (nAEpki Adnoflpt helloandutt/Ne) parshtfesd to the
However, an electric resistance value after 500
right side, .

N = m/Mp - N{m/Mp) = (m/Mp) (L — N) is given. Divide
both sides by (1 - N), and

N/(l1 - N) = m/Mp is given.

Accordingly, the mass Mp of the magnetic core
particles is detérmined by:

Mp = m/[N/{1 - N)] = m(1L - N)/N Equation (6)

(vi}) The equation (6) is substituted into the
equation (4) to derive

t = 1/[Sw.p+ (1 - N)/N] = [1/(Sw:P)]} 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

exists in a high proportion on the surfaces of the
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seconds have el apsed fromthe application of the

‘parallel mgnetic field to the paste conposition is

generally measured as the eleggric resi stance val ue

R. 15 Wen the electric resistance value Ris at nost

0.3 0, conductive parts 22 for connection having high
conductivity can be surely obtai ned. The content of

water in the conductive particles Pis preferably at
nosindnciilye passiciwmse Ppreafeer afblan athendstr rdm@ gn2i: iy

mass, still nore preferably at nost 2 o by nass,

paubis¢aingel oprméhgr dley matgredstc to¥ehpamadsleBy migrates into
satisfying such conditions, bubbling can be prevented

ofchien Rttt e@ndygda vehaedgrli fgviest et coatiimg layer in the
preparation of the nolding material or the formation

o 2fRe VERASt L& CafieSHLIFIte ANy oI5 opdrdd i wO AU VED.

The conductive particles P may be those obtained by

t FERPEAGOSurfalesd REPSS SR ih U@ d&Supl PRgrademP ety re
as_a,53 silane coupling agent. By treating the . ,
SGPVAZEBIER L he ThUBnAEET DE SHFLPEle OBt Viffy is retained.

coupl i ng, agent., .the. .adhesi an property .of . the :
conduct PUE BaF: PRRELTRC S Ena Seraee BEpohmeppguctive

SHDsLance. 3 e0naueed oA R 16el boodeb pnduct | ve

teria i gh rn~durabi i's obtai ned. The anmount of

t he COU@hEHgF?QQnEE§S§ ebS £$ i%ﬁ?k&cesgkggzﬁg ﬁhtﬁppkg or

l[imts not affecting the conductivity o

cgpdyebi-verpar bhekgseParBaWeyenel boht1REEh BLRR Yetah s
an anount that a coating rate (proportion of "an area

ceatedcibnwiyhgtkhercodpl ibngtagept chbattihe SHLERCEAEEA in the
of the conductive particles) of the coupling agent on
thetaurhagesofoththrigbrddatiuve ipar ineehes cBnameufoS e .

at least 5% nore preferably 7 to 100% still nore
preterdabhyl$) partB8¥%es high in conductivity can be obtained.
In addition, stable and high conductivity can be achieved
because ‘a contact area among thé conductive particles P is
sufficiently.wide. When this BET specific'surface area .is
500 m*/kg or smaller on the other hand, such conductive
particles do not become brittle, and thus they do not break
when physical stress is applied thereto, and the stable and
high conductivity is refainéd..

The number average particle diliameter of the
conductive particles P is preferably 3 to 40 Um, 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 ﬁnder pressure. In addition,

sufficlient elecirical connection is achieved between the
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particularly preferably 20 to 100% 15 Such conducti ve

particles P nay be obtained in accordance with, for
exanpl e, the follow ng processg, Particles are first
formed froma ferromagnetic ?erlal i n accordance
with-a nmethod known per se in the art, or comercially
avai l abl e particles of a ferromagnetic 20 substance

are provided. The particles. are subjected to a
cleassiviofliivg eedtivdrets Po ipr épar eomdyrétive pares 22 for
particles having a necessary particle dianeter. In

t Fenpreedden iimy el astthe @hasoittpPparpdfdy coogduedditve films
of the particles can be conducted by nmeans of, 25 for
eXdnple, a classifier such as an air classifier or

sonic classifier. Specific conditions for the
cIaSS|fNPaPFSﬁlFPééFnéﬁPlﬁﬂtéP@ $8i £BBPy eHr 88etthe form of

ordln he |ntenged nunber average particle
At hteFer e g RAGHSC € cbre BAYETET eschel nerki ReEpraniy

,the ¢ gs i fier, and i ke. Surfaces of the

core Par tPéM eS8 are 5P gﬁe tr 84f&d Wit R BRe&crd %%%%dary
f#ﬁ&%gclggsg%%aWh%H b&p%ggigggkﬁtlnauEh %d Q@%&cles in that

y renovi ng i §7slc Of €i

n@hggg gath%u@gZ@gnfbgﬂéaeaﬁgeaasgg{gga §§eaﬁ%e;§%gReric

he magheti c core parti cles here sur

OEuEB%aHEQD%Bkﬁlﬁarﬁa@é&&b?'eS are coated with a high
10 conductive netal, thereby obtaining conductive

particl ege céﬁdﬁﬁﬁlﬁél§a9§fglé§rPtﬁﬁéféﬁgbl?eh§§éféﬁes
of the nmagnetic core particles, be nentioned

h&déethhﬁrrésaQthCQFVEMQe|RKewhéﬁhawﬂElhBG Hiekcribed
coating the surfaces of the magnetic - 15 core
paubkekasnwiih bheahi ghseondyc,vaoret plre MEANE USEthost
0.1 Q. |

Flectric resistance value R:

The electric.resistance value is a value determined
afﬁerrpreparing_a paste composition by kneading 0.6 g of
the conductive particles and 0.8 g of ligquid rubber,
arranging this paste compositioh betﬁeen a pair of
electrodes arranged so as to oppose to éach other with a
clearaﬁce of 0.5 mm ahd_each haviné é diameter of 1.mm,
applying a magnetic field of 0.3 T between. the pair‘of the
electrodes, and leaving the electirodes to stand in this
state until the electric resisfance value between the pair
of the electrodes becomes stable.

Specifically, the eléctric resistance value R is .
measurea in the following manner.

Fig. 5 illustrates an apparatus for measuring an



el ectrol ess plating, displacenent plating or the Iike.

However, the nethod is not limted to these nethods. A

process for producing the condggtive particles by the

el ectrol ess plating or displacement plating will be

20 described. The nmagnetic core particles subjected to

the acid treatnent and washing treatnent are first

added to a plating solution to prepare a slurry, and

eled@atalies yesdlsdteinng o ldics H.acBagntepkat nogeonlt A

magnetic core particles is conducted while stirring

t ReRaFep aTherzgisaasld] é8 iwhithe aslawmpl carcdaimy S is

separated fromthe plating solution. Thereafter, the

pé%truffkﬂdes adgpdhst &G Lar 65 SEBSEAUSF 9% by Wasildgdrical side

treatment with, for exanple, 55 purified water, .
SUdny G G COrade BPIE o Liidl ST (Cheach having a

surface f .th netic core particles coated with

¢ R ORI O3 SA G V& realce e er nAEF Ry CopRPREFaT 74
l.at. be conducted an the 5 surfaces of .the
B R i |
I r lLati-ng r .f.or f L g - ,
| ECe AN paplatno v LoLPd,g A Billparq from the

FQ%rf@%b”%ﬁe&%@%hngnhangteHotBaE%bC%EQ%u?hE%BqQ OHd Sn the

i nposed on the process for formng the priner plating

| ayar mandetN©310 phatifgohayelsf pLoed tHefRONIid member 73
However, it is preferable to formthe priner plating

| ayjes eRatbetsdkl @B@Se0bcthRedepanet 76 GAKEpRRAN IFGHA%®d into
by the electroless plating and then formthe plating

| ayer theongd-abltheshi gh- eaeducti wempetralz3 .onrRéb6rence

surface of the primer plating |ayer by the 15

dnepkaséniat ipbatengs Ao paetieticarekipitbatkeomeiter connected

i nposed on the plating solution used in the

efecepohesf phat pagrorfdicbpl megmens 74. The sample chamber
S of the cell 71 is in the form of a diék having a diametef
dl of 3 mm and a thickness d2 of 0.5 mm, and the inner |
diameter of the through-hole 73H in the 1lid member 73, i.e.,
the diameter r of the electrode part 75 of the magnet 74 is
1 mm.

The paste composition described above is filled into
the sample chamber S of the cell 71, and én électric.
resistance value between the electrodes 75 of the magnets
74 is measured by the electric resistance meter 76 while
applying a parallel magnetic field of 0.3 T between‘the

~electrodes 75 of the magnets 74 in the thickness-wise
direction of the sample chamber S. As a result, the

conductive particles dispersed in the paste composition are

gathered between the electrodes 75 of the magnets 74 by the
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pl ati ng, and various kinds of conmmercially avail able

pl ati ng solutions nmay be used. 20 Since conductive
particles having a great partighe dianeter nmay be

produced due to aggregation of the nagnetic core

particles upon the coating of-the surfaces of the

particles with the high-conductive netal, the

resultant conductive particles are preferably

s§lfifestted ft Ghe 25 1 ldssl fiaeatdtdre thisddremd &g iseddeld.so as to
By the classification treatnent, the conductive

pa&riSd) d9 HdE fd ittkeadgpatitsed digaatiione dWarbt ehecmavement
be surely obt ai ned. 56 As exanples of a classifier

usdd Hér C@@r%“t?x,ttllvﬁg REFeE 1 ciegssithice &liegi tice gepd it agice value
EF condué%fve particles, my be nentloned thos

&jﬁ‘.?'leleﬂ e & I TAMESsi A & (e MR etite Towers and then
assi ficati rea nt for e arln t.he magn
CBRETER PoFee g hidnor Hgiedt e E&H@u@ﬂ flectile
articl nta| i.n the con rts
conng%F%One|Ha?he %%}lon par?H f@e E?QrﬁﬁFygiﬁe the

! B2l o0 frfgggre%fl%r fﬂ'esi bt Gl Pg)ﬁ%h PEOPAE o

i on. hi's propo wer than <%

”EMmB%sh%H%ﬁshgl%o'%h%oggnﬁﬁ§%§ EQec% E%’Qegqg%ﬁﬁk'v%alue

parts 22 for connection sufficiently [ow l'ectric

rgsicgbancenwakiacthbakhi § 5DBQDthI&agﬁé%%ed% hgg%k%ﬁched the
the other hand, the resulting conductive parts 22 for

.cgﬁaagbl@ma@éevhkabbeab@oaalagl&blQhesqlhaabf the conductive

elasticity 15 required of the conductive parts 22 for
cpanedties . myowmeter peanchl eyedit NréoiBrLwsesSvalhe after 500
proportion of the conductive particles P - contained in

t hecpadtshaget elbesesuppomt etievappescactondbigthkophral lel
content of the conductive particles in the nolding

magnetic field to the paste composition is generally
measured as the electric resistance value R.

When the electric resistance value R is at most

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

The content of water. in the conductive particles P is

Q

preferably at most 5 % by mass, more preferably at most 3 %

[+

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

upon the curing treatment in the preparation of the molding

material or the formation of the elastic anisotropically

- 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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20 material for formng the elastic ani sotropically
conductive filnms 20. However, is preferably

equi valent to or nore than t2§3proport|on of the
conductive particles containe in the nolding

material in that the conductive particles P are

surely prevented from being contained in excess in the
25 conductive parts 22 for connection | ocated nost
owtidiade campigrichegeonducByverpatisg22héosucdanest bénthe
in the elastic anisotropically conductive film20. It

| oAl el meattliyls? & witdt tBeYrnriléngs agleniol (e

~fraction in that parts 25 to be supported having

s @fiesiiom PSOReRdih 0dr &her ePndagtivhe Pasitdstliespifc dld yrhe
conductive. _connector descri bed above may be

pEadided, pp&ﬁmgfaﬁpﬁébsﬁﬁnpﬁelﬁoﬁpaﬁpﬁgdnanﬁéra rgsplt, a
frane plate 10 conposed of .a magneti ¢ et al n whi ch

amogéwF&&W@aM%yee&ﬁ&u@&gbelP.ﬁﬁfﬁP&éﬁganShapéglffd

oot roite PhgTEnST r%ﬁ?@%r&%&eﬁg 4Fheid suitavly
t d L.

Erri N A e

p%ﬂgu%%ﬂdué%ﬁv@ gﬁ&%?%legf forﬁgﬁgbeEh is %reiirably such

ani sot ropicarll uctive flln}arranglng

the Eﬁ%ﬁﬁtpkﬁﬁg éocoggingergﬁgd1p§850§¥§gﬁlSf Q% area coated
etching nethod or the |ike. ding material for

Ml dhngnel ashbeidg é&bﬁ@tﬁeptﬁé|EMr@QB@USEb&eoE'Eﬁ%
Wi th conductive particles exhibiting nmagneti sm

despansedvienpaddibien) t ypethbqubdplshli 66881l WBbehel Surfaces
then prepared. As illustrated in Fig. 6, a nold 60
for mbkdcbgdekbastvecpantselespbcahbynesnduchitveeaki! 5%, more
is provided, and the conductive paste conposition as
20rafpobhbipg7mabeiDak, f etikllasbre anesotrebpiycabl yo 100%,
conductive filnms is applied to the respective nol ding
speficeslafly preferably 20 to 100%.

Such condﬁctive particles P may be obtained in
accordance with, for example, the following process.

Particles are first formed from a ferromagnetic
material in accordance with a method known per se in the
art, or commercially available pafticles of a ferromagnetic
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 classificaticn
treatment of the particles can be conducted by means of,
for example, a classifier such as an air classifier or

sonic classifier.

Specific conditions for the classification treatment



top force 61 and a bottomforce 65 in the nold 60 in
accordance with a necessary pattern, nanmely, an

arrangement pattern of elastig,anisotropically

conductive filnms to be 25 forneé, t hereby form ng

nol ding material |ayers 20A. .Here, the nold 60 wl|

be described specifically. This nold 60 is so

constructed that the top force 61 and 58 the bottom

f erree s65 trEkivngraspd radverdewid Hcartéd earimargeihd quuad o

be opposed to each other. In the top force 61,

f @éversagn @eirt isdiss darae teay erfs the3 maca eftdromepten particles,
accordance with a pattern antipodal to an 5

aftbgnfement fpabeech a6k ittHe roofdgc tihve Lgdets 22 for
connection in each of the elastic anisotropically

conduct PYETELPRE 050 thE BEIRSItdEd CoF ot Ré e e Ss Gricadden

of a base plate 62, and non-magneti c substance | ayers
647&FE S Bridd 25t a&tlﬁe@r%o% oSS f"’ﬁéﬁl%é’lth' for example,
ferroga% eti% subiﬁanc 10 Ia%grs Q3 as.%LIustra ed, ai t
o “an *énfal§éd scal'& PN FSg oV IR Yol 'diSig SHn'F &fe 9170
'%8§%& dmg¥t%ge§%df% E%q%%%e%ﬁﬁmsS%%%%%%%EOEa %Esg%%faces
and non- magneti c substance 1Tayers 64. ecesSed parts

6 - 1.Nn |_di. ur f

g A0S e TS (Tha“ro) SaFea BhrTs S8 gurfaces
the lReehaghb¢ianksebr prir¢alhyscanduchivedf ilin® 20 phion -

be nol ded. "I n the bottomforce 65 on the other hand,

f epbhaaBenet] fesHSt 2RERcheY BLT a8 A 1AL chaRE iR particles.
accordance wth the same pattern as the arrangenent :
patter nagf thBeaceanduyeli ¥erparkst23gf @heConR€ake@n oifN the
the elastic anisotropically conductive filns 20 to be
mabgadton thee pppetciuslameyobeambasecpkdt BveGocindric acid
non- magnetic substance |ayers 68 are fornmed at other :
port tbaslikan the ferronmagnetic substance |ayers 67.

The nol ding surface is

As a methed for coating the surfaces of the magnetic
core particles with the high-conductive metal, may be used
"electroless plating, displacement plating or the like.
Howeveﬁ, the method is not limited to these methods.

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

. particles in the slurry are then separated from the plating
solution. Thereafter, the particles separated_are

subjected to a washing treatment with, for example,
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formed by these ferromagneti c substance |ayers 67 and

non 25 magnetic substance | ayers 68. Recessed parts

68a are forned in the nolding:surface of the bottom

force 65 corresponding to the projected parts 24 in

the elastic 59 anisotropically conductive filnms 20 to

be nol ded. The respective base plates 62 and 66 in the

top force 61 and bottom force 65 are preferably

f oromed Uyl ara tegr,r grivgredtyl odwlistisuge eon§pediifiec particles with

exanpl es of such a 5 ferromagnetic substance include
f éhomagiferies mdt dihe swdnetds iaog®, Parddcdisskeloated with the

aIIo iron-cobalt alloys, nickel and cobalt. The
ll/"ﬁl%t"@élc@zv%@‘edﬁfaéf -erably have a thickness of 0.1

to 50 and are preferably snooth at surfaces

t her eof AaGTaa0 &Eted EE%Qeéh@%PééPgd@§Ne§§lﬁ@ndUCted on the

treat nt or nmechani.cal polishing.treatnent. a
RS G (TGN GOTGERGET SuBdt e & Drimer

| 63, 67 in both tap force 61 and bott .
; eﬁféy heSaea 1 ér FORAINEL L TRE, A 8ch ohe Tromioh-
i It al Loy, |
co%%dt“' ke 18 éi#“oa{a%%e?ﬁ%%%shfbs <Rl ol 478 e dgac, of the
fi b Kk .
FEFLRLETLE DA oyl clggs 5%8%%%3%%%%?%9?%%? imposed

h@ﬁ'ﬁﬁea sUbEiG et IHLEAS ¥hed F%Eﬁ%gubh%%iﬁﬁglg§er and the
appl i ed Fo the nolding matérial layers -

r psHltt ngt hayeendusticve tharkhbel esusravbe, 9at hesedrabedhible to
a high gen3|ty at portions to become conductive parts '

22orfokheopieakropliaf ikige 169kdi By HALekuaifalagebs 204,

and so conductive parts 22 for connection havi ng good
coadhetivi tyrecparhé cheevbgettheAslachabeeisal pflakting and then
form ng the non-magneti c substance 25 |ayers 64, 68

i Aobot hheoplhdicg Biyvamd fbetednoffotbe BSghrapnductive metal
on the surface of the primer plating layer by the
‘displacement plating. |

No particular limitation is imposed on the plating
solution used in.the electroless plating or displacement
plating, and various kinds of commercially available
plating solutionsrmay be used.

Since.condﬁctive particles having a great particle
diameter may be produced due to aggregation of the magnetic
core particles upon the coating of the suffaces'of the |
particles with the high-conductive metal, the resultant
conductive particles are preferably subjected to a
classification treatment as needed. By the classification

treatment, the conductive particles having the expected

particle diameter can be surely obtained.
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be used a non-magnetic netal such as copper, a

pol yneric substance having heat resistance, or the

i ke. However, a 60 polyneric §gbstance cured by

radi ation may preferably be uSéd in that the

non- magneti ¢ substance | ayers 64, 68 can be easily

formed by a technique of photolithography. As a

mat eri al thereof, nmay be used, for exanple, a

phot or edisstexmampicts af an cdersypliifd etry pes edy Y ofr lcnmdegitsitng the
epoxy type liquid resist or polyimde type liquid

r esliasts 1 fAs o dpet Howeftorerdoatd et ienvbiadiinng aufiEcdss, may
of the top force 61 and bottomforce 65 with the .
ol ed ity e d diho s emr aprdfidriagtsl y shehes ed o sidfriegn used in
printing nethod. According 10 to such a nethod, the
noif @ i afsidrica tican Weadgenty fagpmrePaddasr dihfy tagnetic
necessary pattern, and a proper anount of the nol ding
n&toS AET 5 -applied. As illustrated in Fig. 8, the
frame plate 10 is then _arranged._in _alignnent on the

o1 a1 no” B PACROBF L Pheo boranotsu P ree “B8E LontaR Bh

t l.di .material | r.s. 20A_have been forned,. . .

L R e S a7 AR Ve PR Y Pang o SrE e i the
t f Qr: 1 [ ldi-ng rials | S
A I
a1sSpacens69h. e b fQr cescage: :
e e ed 28 e aaen oinar, CWRSTESy ol 4 nre Proportion
makenisler a%ens 1464 of kR§ nbntepded iaemibf MO’ to
el astic anisotropically conductive filnms 20 to be

fobradh abedueriwd batweenst ker teRpnkerGenbbuamd diR@tly low
bottomforce 65 as i1llustrated in .Fig. 9. In each of

t haselewltding restieraakcel ayens . 20A; thes Bgbopondiehi ¥Rceeds
particles P are contained in a state dispersed

. BAkouvghabt obrhile hapldi nhematenilalinbayenhd2@Aige parts 22
illustrated in Fig. 10. '

for connection are liable to be brittle, so that elasticity
required of the conductive parts 22 for connection may not
ke achieved in-some cases.

The proportion of the conductive particles P
contained in the parts 25 to be supported varies according
to the content of the conductive particles in the molding
material for forming the elastic anisotropically conductive
films 20. Howevef, it.is preferably equivalent to or more
than the proportion of the conductive particles contained
in the molding material in that the conductive particles P
are surely prevented from being contained in excess in the
conductive parts 22 for connection located most outside
Iamong the conductive parts 22 for connection in the elastic

anisotropically conductive film 20. It is also preferably
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61 As described above, the spacers 69a and 69b are

arranged between the franme plate 10, and the bottom

force 65 and the top force 61.,respectively, whereby

the elastic anisotropically conductive 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
ofatamcsdt 133 dal [bhermendut tvodewnfd |firsmctindependdatt gfarts 25 to
one another can be forned with certainty. A pair of,
f bre exapsird.ccehestingnaqfatis-iand terenthamr@Engevdmed .
t he upper surface of the base plate 62 in the top

f orce 6Thgndntise tremdcaddint geadeictiive Isasaesitaie 066 dnibed

the bottomforce 65, and the el ectromagnets are _
oFerAtedaY hte PERPUESfagfeti &M LE havi fAdichifgidiowing manner.
intensity at portions between the ferronmagnetic )
substan@efF§V€r§18§eoﬁol§oﬁﬁ@sﬁgpOﬁb@c@aGTeéﬁ&'Fﬁ@@ﬁr in
correspondi ng ferro netic,_ subst e |layers .67 of

 RBLEBE EOrHoPor o8 65 Hark CoMH g T égiens inferedes 11
is_faornmed because the top for.ce.61 and th bot t

18708 BESRAVGIRE FOrrSRRSREL B ISubSt ande oayey g tectrode
a respecti.vel y. result, in_th | di n

nggg?%gf' 36 ﬁ%ﬁéﬁséﬁﬁﬁif?ﬁﬁgzgﬁhﬁﬁﬁi%ﬂgﬁ%ﬁﬂ%dgﬁg%epbeen
dkéEﬁ%ﬁ€dokni&%%g%%&%bﬂ%i@%h%&%ahd EVA A e%oéh%Eeis an object
gathered at portions to becone the conductive parts

22 ¢t 9hspRBRASEHI OB WHLGR 2heaul-ecat efsbeteen 4heor forming
ferromagnetic substance |ayers 63 of the top force 61
aftet el Eo€RbpbesRINY BYnbeLaRRIFANLC 225 a0ERsHARC 8 es 11 in
| ayers 67 of the bottomforce 65, and oriented so as

t ehal Egamenpl Aeet NOGKAATS LW S8 <di, I Eol @RatblEhean etching
mol ding material layers as illustrated in Fig. 11. In
thethbdver62hdeddkiebed process, the frame plate 10 is

conposed of the
A molding material for molding elastic

anisotropically conductive films with conductive particles
exhibitihg magnetism diépersed in addition type liquid |
silicone rubber is then prepared. As illustrated in Fig. 6,
a mold 60 for molding elastic anisotropically conductive
'films is provided, and the conductive paste cohpoéition 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, namely, 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 force 61 and
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ORI VEPFaPTHES P ither FETE&LSEVE FoiTe
‘subst in, t i ent . t, i in.th
fi R P I W R

- CONpPOSE

~magnetic netal, so that a nagnétiC fieId havi ng hi gher

intensity at portions between the frame plate 10, and

the respective top force 61 angd the bottomforce 65

than 5 vicinities thereof is formed. 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

| aysy B3 cof fdmed G herkiegdh pand tthe reerirtbnagretarranged so
substance | ayers 67 of the bottom 10 force 65, but

r éfaite et ainred cabove cavd: odhew .t he frane plate 10,

In this state, the nolding material |ayers 20A are

subj ect & ﬁ@eaﬁﬂmﬂﬁ%§cﬁrégbwéﬁﬁFOWﬁéﬁ@E}Ctﬁébéﬁﬁﬂﬂ%:layers
ani sotropically conductive filnms 20 each conposed of a

1% % @@ ifoFaedhart FEECTIRNRE ¢R A 5 Beditery entipodal to an

conductive parts 22 for connection,containingztgg
ic 1°T

I%%%@d ih%§%ﬁﬁ%%d2%yt%nbgn%%h%%hn%np%%% %%w%g surface of a

of the el &stic pol yimeri ¢ Stbstance, in Wil

t ti Il P t |
%%secgi%t&% lgve e‘%ah%ln%ﬁlsgp?[@gn%b%@i% 1%?6%{5 6% are

scarcely  presént, € suppor

-W%Bg%ebsa%oggh%QOE%E¥i@Bg Eﬂ%ﬁgEﬂkl¥eEQB§Egné i?nsubstance

peri pher al ge o he functional part 21~ an

Wﬁh%@r%h%3cQﬁdEQHh%%r%QeﬁérEbcbﬁseﬁlﬁkgeaoﬁbéhggdihnFig. 7.
the elastic polynmeric substance, are forned in a

strake mbhat nhhe upFake?29 st @okRcdsvppented Fasrbeagnkivied
to the periphery about each 63 ani sotropically

cenbsekinve flalyerar Gangnagnbalaatheofict Babsteame pbates 64}
10, thereby producing an anisotropically conductive
cBrnecter. parts 64a are formed in the molding surface of the
top force 61 corresponding to the projected parts 24 in the
elastic anisotropically conductiﬁe films 20 to be molded.
In the bottom force 65 on 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
anisdtrqpically conductive films.20 to be molded on the
upper surface of a base plate 66, and non—mégnetic
substénce 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

corresponding to the projected parts 24 in the elastic
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In the above-described process, the intensity of the

5 external magnetic field applied to the portions to

beconme the conductive parts 20,for connection and the
portion to becone the parts 25°to be supported in the

nol ding material |ayers 20A is preferably an

intensity that it anobunts to 0.1 to 2.5 T on the

average. 10 The curing treatnment of the nolding

manésiodlr opdyensdy 20Adustdwiet dhllyss €l0e dloetheaoedrddichg t o

the material used. However, the treatnent is

gener al Mrecondpetedvbybaskeptl atesedlnent. 6¥heén tthe top force
curing treatnent of the nolding material |ayers 20A is
c6rdaefeolFoRedbirng, 65t aire pakfersbiacdosarey by a

provide a heater in an el ectromagnet. Specific
hé&ETREEERPECabUPE tanG heat PRGL i frecnpBPLOFt a6 fuch a
selected in view of the kinds of the polyneric
s§E§F8W€€neﬁéFwFHBsﬁ§P€ﬁlépcﬂ8ﬁﬁlﬁ&rFﬁ@aﬁﬁﬁ&ﬂﬁngtals such
mat er.i al | ayer 20A g the like, th élﬂE re uired

f 6F moVBmer OBFnﬁﬁgeéo &ﬁ&ﬁctﬂ%@nﬁgP Pcleé éo éndﬁ%ﬁ¥el and
ik Acca to t he,_ ani i cal ductive
cSRRaLEGr T "Pake o DSLET Fhueht SReEYREBIT aTE e enickness
ani-sat ropi call c u h S

|§Ft?aﬁ gPoggrﬁmé QHQ ggthggegﬁgggégduct%&é %5?%%%ffces

f@EeE@B@ethOQuﬁﬁSc%édpESVQnEﬁQmEEQH‘HB? Xgﬁdtfﬁgtment or

increasing the efectric resistance the

nﬁé@ﬁ§ﬁ5¥a§099%%5h¥h&¥tk§a%ﬁ%ﬁhned over a long period
of tinme even when it is used repeatedly under a 64

hi gh-t enpes ahyterenyi FORMEBImI PhNERet RErPBMbhgRR i@ Rebstance
supported is fornmed at the peripheral edge of the

fuagkirenak , part izlpbani agpt FerceoBduehdvBop@binS f32 065, may
connection in each of the elastic 5 anisotropically
cbadustdve febmsm2fneand mbtalpanth2bst @rbe, iron-nickel
allof, iron-cobalt alloy, nickel or cobalt. The
ferromagnetic substance layers 63, 67 preferably have a
thickness of at least 10 Hm. When this thicknesélis at
least 10 Mm, a magnetic field having-a'sufficient intensity
distribution cén bé applied to the molding material layers
20A. As a result, the conductive particles can be gathered

at a high density at portions to become conductive parts 22

for connection in the molding material layers 2034, and so

. conductive parts 22 for connection having good conductivity

can be provided.

As a material for forming the non-magnetic substance
layers 64, 68 in both top force 61 and bottom fbrce 65, may
be used a non-magnetic metal such as copper, a polymeric

substance having heat resistance, or the like. However, a
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supported is fixed to the periphery about the

ani sotropically conductive filmarranging hole 11 in

the franme plate 10, the anisofropically conductive
connector is hard to be defornhed and easy to handl e,

so that the 10 positioning and the hol.ding and fixing

to a wafer, which is an object of inspection, can be
easily conducted in an electrically connecting

opel gieat ct @ uble anafercurSidnte trlaelikedpactiayepreferably be
ani sotropically conductive film arranging holes 11 in

* t heeflr ame tplhat &ht0 name rbgmeed cl Substeespondiyeglsy 60 68 can
the electrode regions, in which electrodes to be

i Repeasédyhdeamigdeyvarer degédidue cfnpégrtatédhoorephys As a
formed on a wafer, which is an object of inspection,
afidteréad| adeirecani 864 &si daledy domdgarimpde.f pl phpgoresist
arranged in each _of the anisotropically conductive 20_- |
f PhAPaPFaRd AGINSHEs tyPendy vbd ldmaresis tar 8RO*phéype liquid
i ndi vi dual el astic¢ anisotropically conductive filns 20
aFE5184s9 Tt BOBE g re FY PPN Laddici §551§i*nce the el astic

i sot rgpi cal | tive film?20 small i i
117 APnSt MERRGOF ite CHAATRL § 61 "CHEFREI CX SAREFOR The

[ |.an direction of. the el.asti Lsotrapicall .
BRRuEPPOE BT, RRGOEOSTRN iRAS PO ¥ kfnfhe: By pgny mterial,

LPELTBLRURLEIGOLE WERA ol IR, BXRBUSHATHELAC | according

C ani sotropica conductiv I'n’'the

PLaNgudhr §ChLPALHS ?HE?&%lH@%@rﬁh%Q?igi thg bEr%EEi%F

plate by using a rmaterial having a | ow coefficient

|£ﬁ§§ie&h§EHBkd§ﬁQa%%iané%ehgékyf?EtE@EHlnﬁthﬁ FE@@%r
plate 10. Accordingly, a good electrically connected

sé@bentSc€abhbemstabhy matarngd ewanpwhapptheaWB

test is performed on a |large-area wafer. Since the
above- desctibedtanisat iapregl| g, conductbMe 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 £9a, and on the frame plate
10, the top force 61, on which the molding material layers
20A have been formed, is arranged in alignment'through a
spacer 69b. These top and bottom forces are superimposed
on each other, whereby mclding material layers 20A of the
intended form {form of the elastic anisotropicélly
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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connector is obtained by subjecting the nolding

material |ayers 20A to the curing treatnent in a

state that the 10 conductive ticles P have been

retained in the portions to becone the parts 25 to be
supported in the nolding material |ayers 20A by, for
exanpl e, applying -a magnetic field to those portions

in the formation of the elastic anisotropically

conduct Ree deislcrg b2@, abheeconbactbueets panrt hele$9p are
existing in the portions to becone the parts 25 to be
sappenved betvisennthei Agamat elpgk L8yepsd20he pogtom force
portions | ocated above and bel ow t he peri pheries about .
t ke a@ﬂi§@ﬁr6@@c§pwyecéﬁduéﬁﬁPQCﬁpVﬁﬂanrHE@WﬁQYhém@selastlc
11 in the _franme plate 10 are not gathered at the

pBPEEERS 0P ChedymECBGUE ke VEoAdLBEI 08 pHRPt anBenfgd form can
connection. As a result, the _conductive particles P ,
P EPeuh eGP GRIBERHY EORPALACH PR ERBICE Y Eraductive

quct | ts 22 f tion, whi | ocat ed
B4t B EEER ASRG End-GBnHIGPy BOBRFESoap Popach: Cracr, so

SSRECL! R HURGSoUL (09 ELesbiE,2nL 0L 8L £ e

conau cor I'S NO nee

:EQH%?%%FER% %%”E%@Faﬁétﬁ@% ggggggt§§§mﬁérkk%hgée@thﬁnty.

i'ng material layer that "goo

CondUcthvngriaf§6f39hg23ﬁgl$itglg§££aﬁggxekg akk then
conductive parts 22 for connection in the elastic

agksahpeni eal knecapguet tMerbbbMEr 2Re BAHeNPHBO¥EK2 in the
i'nsul ati ng property between adjacent conductive parts

28opoEcepBnect han ens bewaehbevedcw bl theCBhEal Bli¥te 66 in
Since the positioning holes 16 are forned in the

f theebptave EBrcposbti antinghkoecl betvahegnevhi elel spelhated,
obj ect of inspection, or the circuit board for

i mBpeebiyoa megnelbécedisely bemilugt kilgher intensity at
portions between the ferromagnetic substance layers 63 of
the top force 61 and their corresponding ferromagnetic
substance layers 67 of the bottom force 65 than surrounding
regions thereof is formed because the top force 61 and the
bottom force 65 have the ferromagnetic substance layers 63
and 67, respectively. As a result, in the molding material
layers 20A, the conductive particles P dispersed in the

molding material layers 20A are gathered at portions to

become the conductive parts 22 for connection, which are

=located between the ferromagnetic substance layers 63 of

the 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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10 Since the air circulating holes 15 are forned in

the frame plate 10, air existing between the
-ani sotropically conductive coppect or and the circuit

board for inspection is discharged through the air
circulating holes 15 in the frane plate 10 at the

time the pressure within a chanber is 15 reduced when

that by the pressure reducing systemis utilized as

t desredhed @ropesssi rifpet He apreolpd ateniidy lisn compaesfesr of the -
I nspection apparatus, which will be described

sUBgEGiet Imetathesebrhieie aamesmtartdp ddldld dervduet ihigher
connector can be surely brought into close contact

WL erigd t20 8¢ Peditl oBsal¢ teen Adseditage @ tehdil ¢ iged the
necessary electrical connection can be achieved w th
cErpRIeRve P@EféPrFﬁsﬁécFF@nt§§b§¥ﬁﬁ%%ﬂ forge ﬁ?i??@?
CrQss- sectlon V|eM/schenat|caIIy illustratin

cInStPddtiesn e TaR fe ke Ioéﬂ‘?q/vaf &p QSIPﬁngCt ) E0Rauctive

t Ki f.th t .
cBRaGarre Corastorsactsra Ao 3’6{1%5“ %?15 fyame plate 10 in
! @}ﬁgn&'oﬁg_} Thi-s vat.gr 1a %@%Ctz'o%n gqfat%%re%s Helween
perform Iectrlca RSpect i‘on’ & eaen

pltHéa'fe‘i% 'n%tfﬁ%r @h%%ta%'c CYiLS SO 02 %)erfolr%e 61

a state of he waf er. i nspection appar

Sgﬁﬁnth@ Ebgro%%gﬁé%lé sBE%Q%n%%”Q%&e%sf%ﬁ %Qn@%%tb%Qtom
el ectrical connec¢tion of each el ectrodes

i pspeet g, ohu@ ﬁ@&ﬁ&n6rewahﬁﬁd'%b%%eoghﬁpbeQEW the frame
i nspection, to a tester. As also illustrated on an

ephatgedoscale in Fig. 13, the probe menber 1 has a

circuit board 30 for inspection, on the front surface

(I ower sHrthce bAakeqQ. thd) mofdawhgChagepliutalbrref 200 are

i nspection electrodes 31 have been forned in

asubi daned thahcarmagtereammenesp@m@mn@ytmha patiserin

of the el ectrodes

anisotropically conductive films 20 each composed of a
‘functional part 21, in which a plurality of conductive
parts 22 for connection containing the conductive particles
P in the elastic polymeric substance in a state oriented so
as to align in the thickness-wise direction are arranged in
a state mutually insulated by an insulating part 23
composed of the elastic polymeric substance, in which the
conductive particles P are not present at all or scarcely
present, and a part 25 to be supported, which is
continuously and integrally formed at a peripheral edge of
the functional part 21 and in which the conductive
particles P are contained in the elastic polymeric

substance, are formed in & state that the part 25 to be

supported has been fixed to the periphery.about each
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7 to be inspected of the wafer 6 that is the object of

i nspection. On the front surface of the circuit board

30 for inspection is provided §he ani sotropically
conductive 15 connector 2 of t%e construction

illustrated in Figs. 1 to 4 in such a manner. that the
conductive parts 22 for connection in the elastic

ani sotropically conductive filns 20 of the connector

aea igmiosed cad landomdogghtvel Mtidmcentracing hlelehdl of the
i nspection electrodes 31 of the circuit board 30 20

f dreaimgs paetticon 0 r édpeebiyv pirpdudi nghenf poisosmobdcally
(lower surface in Fig. 12) of the anisotropically
cevBgrthize commestor-2 i s provided a sheet-1ike

connector 40, in which lurality of electrode

struct ul@s the ﬁ&@@ebééﬁCé#%&ﬁg§aocﬁﬁsantPﬁs&P&@Pﬁth of the
sheet 41 _in accordance with the patte
c&ﬁF@%ﬁ@&dPﬁ@ﬂ€6th€l§é§tépﬁléﬁdtﬁ@ éP@cPPG&éQ“? fte fgcome

|n ected of .t he wafer that is the,object
R R an e Baon 2l ey CPREE SR PEE Pge POTELOD to

LS BBl 55,0 Yo hRrEitos ot oo Rhactg naterial
0 ie ebaat G soLselgmcall ¥, canduc 8T KRl o

e“ani sotropic | y con Ive conne

rgspegti vekyp nkheyRacksurface (upper surface in
tﬁe fﬁguref %nCQ Ec?r%u%? board 30 for inspection in

the pro@ﬁenEGﬁgﬁgltrbﬁtﬁeﬁfle@dtﬁepﬁeiagﬁgzmageghaue1%yers
for pressurizing the probe nenbe downward. A wafer

nouAt EBYsthiakke14, s@mecWBHCEchdea &oﬁthﬁahak%rhﬁﬂ used.
obj ect of inspection is 10. nounte is provided bel ow

t hewpireke mBEDEkedimAnheateteherhs 190 aoaatedetiobgach heat

of the pressurizing plate 3 and the wafer nounting

t abbatdenAs avhasetmateutahgforeaakemy op the woléuny
board 30

materlal layers 20A 1is conducted by heating, it is only
necessary to provide a heater in an electromagnet.
Specific heating temperature and heating time are suitably
selected in view of the kinds c¢f the polymeric substance-
forming material forming the molding material layer 20A,
and the like, the time required for movement of the
conductive particles P, and the like.

According to the anisotropically conductive connector
of the present invention, the elastic anisotropiéally
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 conductivity is retained over a

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



10

15

20

25

for inspection, may be used any of conventionally
known 1.5 various base materials. Specific exanples
thereof include conposite resgp materials such as
gl ass fiber-reinforced epoxy resins, glass
fiber-reinforced phenol resins, glass
fiber-reinforced polyimde resins and gl ass fi ber
rei nforced bisnmal ei mdotriazine resins, and ceramc
20 imt-edmter suste anvylragyierdil i con di oxi de and

al um na. Wien a wafer inspection apparatus for.

per f or mﬁiglqelwéthGV\PBlrtt @st tos beowspngatted i® mmmerddhlat the
having a coefficient _of linear thermal expansion of

aPSRidtheral rolas € Hhsy &unsitéiadradbinprt X 11 G ings 1the

10- 5(4K particul ar] eferably 125 x 10-'5t0 6 x

LGB rerar 53 o %&ﬁ?ﬂ}bé’%ft%cfhlasuc

a _base mater.i i nc X gI uartz ass

R %&%ﬂ%ya cogﬁ%%ﬁ%? e, ) ba¥ 25 to be

n|tr|de an bor tr| The sheet iLke c ector 40
é’f&reo e B R st S Tl 1y

|ns in this i ns

4%ma%ep ﬂ%%l'ﬁb 0&h%'%§5%%%§o§ c%?ﬁ&a%%n%% ﬁ?géﬂygﬂﬁbctor is

in the thickness-w se directi e |nsu ating

sheet 43 aad geoupasad ol 3.t ab AeRcal, aRYeqd Hat & e
state . separated fromeach other in a plane direction

OpokheionAsy ahidngnsheet adhy BnACFeRARARC @ Mot Ryatfie | which is
pattern 10 corresponding to the pattern of the
ebacbbgdes bft anbpecithspectad bk the iWgf ebn@iudiaid 1% an

Tlgl' at| E)é} S aliﬁl}rc%%%%glltchzlve (}l.l'iﬂls— %rfangfié% %olsehee]t in the

‘the object of inspection. Each of the electrode
stilectuiesid? ksnhermedgbypentedpal by ebeneetfiarg a

projected front-surface electrode part 43 exposed to
t he froffnsertheerébpuetisar facecimobheally togdue)ticfe £ilm-—
the insulating sheet 41 and a plate-like back

arranging holes 11 in the frame plate 10 are formed
correspondingly to the electrode regions, in which
electrodes to bé 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 anisotropically conductive
film—arranging holes 11 may be small iﬁ area, the
individuai elastic anisotropically conductive films 20 are
easy to be formed. In addition, since the elastic
anisotropically conductive film 20 small in area is little
in the absolute guantity of thermal expansion in a plane
direction of the elastic anisotropically conductive film 20

even when it is subjected to thermal hysteresis, the

thermal eXpanSion 0of the elastic anisctropically conductive
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surface el ectrode part 44 exposed to the back surface
of the insulating sheet 41 to each other by a short
circuit part 45 extending thresegh in the

t hi ckness-wi se direction of the insulating sheet 41.
20 No particular limtation is inposed on the
insulating sheet 41 so far as it has .insul ating

P 4 5 2 TS R oy e
t | .
obf%gﬁeghby .%Proéﬁik?ﬁ§55%ﬁﬁhs%§5vEﬂW@e % gsiicient of

Wltllﬁe%r?}yt Eﬁ' %9( \é%sqe%.c bec%a oq_”s fg)ar¥nl t%.ﬁodframe

part i $%als8 i npose

tBus%%es% OfAEQSrﬂ?ﬁgi§t'Qggép8eE&éét§9c£§i¥a§oﬁﬂggtga state

i nsul ati ng sheet wever

pﬁﬁﬁeb@b%iablg Q20 R0 Je xﬁmﬁq3£@pWiB%Ot%%t?4f”ﬂerformed

As a netal for formng the electro structures

may: Be 1used-Rirekekla re@pper, gold, silver, palladium
iron or the like. The el ectrode structures 42 may be

any of sthesether apdvefdassirigka gRtabirbhesa1iiegr Medductive -
of an alloy of at least two netals and those obtai ned
byohartnati g abtaleast biweutgkalts ngs taewhehaintOm@terial
the surfaces of the front-surface el ectrode part .43
ahdybask2éartaceheleutnodetm&atméétlnnthesebeetmade the
structure 42, a filmof a netal, chemcally stable and
haohdygchigh panticiesi P yhas@cbe&s geltedinsdl ver the portions
pal ladium is preferably forned in that oxidation of

t he E?@@W?o@@elBaﬁﬁﬁt§5l§Opb@véﬁ9@9rtaddlelebﬁrméédlng
parts small in contact resistance are obtained. The
pP3FeEted haYghe éPAtRE.f foit e§arPace aPpévindea magnetic

field to those portions in the formation of the elastic
anisotropically conductive films 20, the conductive |
particles P existing in the portions torbecome 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 connection; As a result, the
conductive particles P are prevented from being contained
in excess in the conductive parts 22 for connection, which
are located most outside among the conduotive parts 22 for
connection in the resulting elastic anisotropically
conductive films 20. Accordingly, there is no need of
reducing the content of the conductive particles P in the

molding material layers 20A, so that good conductivity is
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part 43 in the electrode structure 42 is preferably 15
to 50 gm, nore preferably 15 to 30 Rmin that stable
20 electrical connection to théb%electrode 7 to be

i nspected of the wafer 6 can be achi eved. The

di ameter of the front- surface electrode part 43 is
preset according to the size and pitch of the

el gotrofes v&@t}becéﬁéapﬁ%fdi&fﬁge%%@{cgs%cgd%%m%isﬁaﬁ{eyzz for

exanple, 30 to 80 gm prefera

dicymieart ifn the Hacks sl {ace ] Sotf QPR ddndtlctif® £ilms
el ectrode structure 42 may be greater than the

dizanet=erd nﬁré&ﬁaﬁhﬂ{éuﬁéﬁﬁ% tpRdr4p 9 saRl d & acent

than the 71 arrangenent pitc Jgﬁfhéﬂglectrode Hacen
Stacmeludiesred ant 12 fyefeimbyrgeatadSdUcdh 8Sved with
possi bl e, whereby stable electrical connection to the
carductiintgy part 22 for connection in the elastic

-ani sotropically conductive film 20 of the

ani sot r Spincal Ihhec groduictiiond reprindetorl & oan adsaed b the
achieved wth certainty. The thickness of the back-
séirkace Pdladet rldde gearitt 4hiingy preefdreablaf 20, twhixth gy the
nmore preferably 35 to 50 min that the strength is
s@Pprgite Rl ynsiegh-1oand wexddld ertraudgettiagnde for inspection
durability i s achieved. 10 The dianeter of the short
cPREuPE Fastlas Gomdiisdedel ectrode structure 42 is
preferagL% Boﬁ%o 8Q m nore npreferably 30 to 50 min
t hat suPfiEfelitfy 2RigFISEPERGRT PeLlgchilevéde fivgmed in the
sheet -1 i ke connectqr 40 .can be_produced, for , 15 ]

e pEFﬁet ﬁ@ f S oWHE LWigsTe W drisodinapicelly

exan%Fe,
I i .mat er.i_al bt ai d |.am nat i tal, .

 0LARKE. TR Al OB gE B, (BTS00, 8 B ngpection
phur ghgexaergeah gﬁ%ﬂgﬂo ';]c%% %é%e ndi, %Iléa:th:r]l?gu Rl GRe s p the

NI CKNESS-W Se direc 07 of the ns
frame plate 10 at the time the pressure within a chamber is

reduced when that by the pressure reducing system is
utilized as the means for pﬁéssing the probe member in a
wafer inspection apparatus, which will be described
subsequently, whereby the.anisotropically conductive
cqnnector can be surely brought into close COhtéct with the
circuit board for inspection, so that the necessary
electrical connection can be achieved with certainty.
[Wafer inspection apparatus]

Fig. 12 is a cross-sectional view schematically
illustrating the construction of an exemplary wafer
inspection apparatus making use of the anisotropically
conductive connector according to the present invention.

This wafer inspection apparatus serves to perform



10

15

20

25

20 sheet 41 are forned in the insulating sheet 41 of

the lamnate material in accordance with a pattern
corresponding to a pattern of él7ectrode structures 42

to be fornmed by |aser nmachining, dry etch machining

or the like. This lam nate material is then subjected

to 25 photolithography and plating treatnent, whereby

S ' [ . [ at I ly connected to the
mra o ayert i drdRids 48 ST o ToRLRE EEHY P ppeearate

A0 AORRLd Uy 2B B L1C SO L MBhe warer;

projected front-surface ctrode parts I Nt egra

connect ethd .4 A8 rAsRREtd Ms ShPdraGid Cé*ﬂéwrplaffrt.t SrAP. 12 has a

are formed on the front surface of the 1nsulating

sheeibet enither eaf tef , cdhudBldl dBYVeFrPfat heodnection of each
| am nate material is subjected to a photo-etching

t reatgierdt rdded EMOME e Pddpdhesed s 4 hpieby Sorvineh is an
back-surface electrode parts 44 to formthe el ectrode
statgetair est 4 spadieraby tder sheeted j kewscenrect:an @ raxed on
provided. In such an electrical inspection apparatus,

a amaferl @ ,ged Gadiichin Fign dif ecthofpistspendnion; 1 shas a
mounted on the wafer nounting table 4, and the probe
mefFeiL bpanteB0 foes suvspeedt idownwar iy fient surface
pressuri zing plate 3, whereby the respective

f rldRiedusigde s dét fdde part 2M3hireh e plalwchirtgde £
structures 42 of the sheet-Ilike connector 40 15

t HEPESCArE s dedt J o ditvac et HaHed in accordance

cor.respondin el ectrodes 7 to be inspected of the

WAFER 6, Parid oy ESNFELSPOREINGs fec i RETdiSddt (Fdddiey qlpctrodes
be | ct.ed of .the fer 6 are pr rized by the

7ol Bor fACES61SE, Fldabeparie=as THT (i Shg oct of
f%gggggggg%.coagu Bévgrgﬁ%;gggﬁaégzpégt grﬁgggéggohgard 30

IC ani Sotropi Cca

‘tRgranhspberically [CRRdUel YRR Y A A8y conductive

connector 2 of the bonstruction illustrated in Figs. 1 to 4
in such a manner that the conductive parts 22 for |
connection in the elastic anisotrdpically conductive films
20 of the connector are opposed to and brought into contact
with the inspection electrodes 31 of the circuit board 30
for inspection, respectively. On the front surface (lower
surface in Fig. 12) of the anisotropically conductive
connector 2 is provided a sheet-like connector 40, in which
a plurality of electrode structures 42 have been arranged
in an insulating 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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respectively held and pressuri zed by the inspection

el ectrodes 31 of the circuit board 30 for inspection

and the front-surface electrodd parts 43 of the

el ectrode 25 structures 42 of the sheet-I|ike connector

40 and conpressed in the thickness-w se direction of

the elastic anisotropically conductive filns 20, '
Wh&ﬁ by gopduct i v t re formed in the .
resH%ct?@eggo%%%é$$%§g%gr?§tézc %?aggd%%g%tg%% Fardpgtive
t hhekness, wse ditectdon, thereol . el -
ep%ctrical connection{ﬁg?wggﬁgg%eeﬁ$%€%?o e%éétﬁ%Pl%%lly
I nspesiediaf thayei@roh apd 10esbPspectd on, el seds |
5 31 of the circuit bé%rd 30 forS?ngﬁggt%%EPis dIEEEPe
achiewaskod ey eafdictifeyafer 6 is heated to a

prescribed  tenperature through the wafer nounting

tabl e 4 @ndHd@adi esstidZd Nt &l ed heh haad ef i Pure) of
In this state, necessary electrical inspection is

perfeoratectwint-éasdr df3@ Adr pladpddtdorofin etttk member 1
circuits in the wafer 6. According to such a wafer

i nspectdwiiabparatassurisdiect mlcale confrectprsduxridhing the

el ectrodes 7 to be inspected of the wafer 6, which is

t PEadly e ilnsjreuiaond. | 8 wackirewednthngughbiike 4, on
probe nmenber 1 having the above 15 descri bed

affifdsity diec aldfp e ndidictti Ve ddrmedtimet2 of Thepsforien is

posi tioning, and holding and fixing to the wafer can
b&CUHEGet éF WHAY ke halay \ihen e epimeatpest It-heA heater 5
el,ectrodes 7 to be inspected is small, and noreover

t HE SRELESEES) T &&Gh & thRs pEES o igdm @ lsttep 3y and the
per.farmed 20 .over a,l.ong period of.tinme even when the
afparat 0SS 1ige 25 Epdat edl y under a hi gh-t enperat ur e

environggn%. gigce ach _of the elastic anisotropicall _
conduct {ve® PPris 8GR hgoghpﬁgﬁPngEthf E&E%&&Frééard 30
C?BQeghgﬁe%tE%n, 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—feinforced phenol resins, glass
fiber-reinforced polyimide resins and glass fiber-
reinforced bismaleimidotriazine resins, and ceramic
materials such as glass, silicon dioxide and alumina.

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

Specific examples of such a base material include

Pyrex glass, gquartz glass, alumina, beryllia, silicon
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small in its own area, and the absolute quantity of
thermal 25 expansion in a plane direction of the

el astic anisotropically conduative film20 is little
even when it is subjected to thermal hysteresis, the
t hermal expansion 74 of the elastic anisotropically
conductive film20 in the plane direction thereof is

I tr d by th t
A T T R CoRt? PR RS I THAIOT her mal

expansi oﬂwas thag d_Lq{r?form n the 6rarre?gedpg$%eeelnq%er 1

Accordlng y, a goo eCtTiTarty tonmec S

JT lakﬂé/ c{e%caé é‘cmflle@a#i‘;&? V\%_[%lls eet llke connector
per or ned on a arg ar ea
CrQsSr8e¢d Iﬂr@llm&vxr%bﬁ@ia??aéﬂéfet ' 41 USAl%@twgtﬁf;

construction of another exe nmpt ary waf er I nspectl on

appanAtus fpki s s of; the. A r&@l&;ﬁééﬂr&@@%ﬁaf@ums 42
connect or according to the present invention. This

WedxeferldiSREGH O APREAtSs asi £ REXrd YPEon ML Blsulating
opened at the top thereof, in which a wafer 6 that is

ashelkjtedl efnd nspacidan ¢ 4 eseiatehrdAn evacisd i 00 d5%tate
pi pe 51 for evacuating air within the chanber 50 is
pisepadadcd facsi dewdl lotdfert hirs chandier B;ednicbrarcf the
evacuator (not illustrated) such as, for exanple, a
vatguhaepumy, siheetcdindot edtdordarescewaichiattiion reitpee5il.
A probe nenber 1 of the sane construction as the 20
pFEBE SRPRDEND ity tihe waftdrernmsyfedtticore layparatass % howpe
in Fig. 12 is arranged on the chanber 50 so as to
allFlsPﬁﬁFr?IdyOfcl’Cé?@e Wtafféﬂ”opﬁerﬁhﬁgt afs ttHe sy S0 invrection.
specifically, an elastic O-ring 55 is arranged in
cl ose cBAFHCPToiNEn SdFsdr odend iSctagesofi% e dicaawal Py

he c nber 50, and the 25 probe nmenber 1 is
a}P%ﬁ8§8 & &ogpgp&&pﬁb@.@ﬁ@jected front-surface electrode

part 43 exposed to the front surface (lower surface in the
figure) of the insulating sheet 41 and a plate~like back-
surface electrode part 44 exposed to the back surface of
the insulating sheet 41 to each other by a short circuit
part 45 extehding through ih the thickness-wise direction
of the insulating sheet 41. |

No particular limitation is imposed on the insulafing
sheet 41 so far as it has insulating property and is
flexible. For example; a resin sheet formed of a polyamide
resin, liquid crystal polymer, polyester, fluororesin or.
the like, or a sheet obtained by impregnating a cloth woven

by fibers with any of the above-described resins may be

-used.

No particular limitatiqn.is also imposed on the
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ani sotropically conductive connector 2 and sheet-I|ike
connector 40 thereof have. been housed in the chanber
50, 75 and the periphery of th&ocircuit board 30 for

i nspection thereof has been brought into cl ose
contact with the Oring. Further, .the circuit board
30.for inspectionis held in a state pressurized

d db urizing plate 3 5 i ded th
btk U b S | Upber SUNHEE F1HE 11 huie) =1 HeF eoter m
h %.q}sq{lasca.'rggg ng'%ecgttgl.d J';so J‘.Ilheezhi%maenbe E{o%%vaerfd :J.Ibcg H‘.s preferably

pressuri Zi n Such a waf er | nspec

a r.at e _evac C ct to the

e@gﬁJgiﬁﬁk‘%Ppé‘ gﬁkgﬁgf%ﬁéhggfng%g%lP riven, -

uher eby A, AU WAl dherehanbele 2d S ARG 42,
ult, .the

to, for exanple, 1,000 Pa or Tower. As a res

phﬁ@ﬁkﬁﬁﬂgﬁd:hﬂékéﬂﬁ$§ﬂﬁk§§dd%@MngfiJEEttﬁ%lladium, iron

at nospheric pressure, whéreby the Oring 557 s

eloastihealllikel5 datoemedrrand s@rtbeupeabasmpabebel ang of
nmoved downward. As .a result, electrodes 7 to be

| nspeet €brafed e wafdngGeametales paridey alormpressurdZzed 1oy of
by their corresponding front- surface el ectrode parts

43ti Aeelséc ttvod eestarlse tude $ 2 cofob tahimeshest -lankemating at
connector 40. In this state; the conductive 20 parts

22epsit sopneetteds i ehethellast i ¢ ani sotropically

conductive filnms 20 of the anisotropically conductive
connect B8R 2hgr euréspest pveltehérgrandupfessurileed riogle part
the inspection electrodes 31 of the circuit board 30

f6F 2PAsPEEKi §HTAARGSt Re eritaRbes Pefic & deHac tthed & Lsartirode

43 in the 25 el ectrode structures 42 of the sheet-I|ike
cBhRBELBre462and fddmpPdssedeialthEhermicridys Siiabde and
?#?ﬁéBéggiaheﬁgggg%gﬁéagyp3ghggtggpb%%htys%%@%%pggv%alladium

is preferably formed in that oxidation of the electrode
parts is preVented, and electrode parts small in contact
resistance are obtained.

Therpfojected height of the front-surface electrode
part 43 in_the electrode structure 42 is preferably 15 to
50 Um, more preferably 15 to-30 Hm in that stable
electrical connection to the electrode 7 to be inspected of
the wafer 6 can be achieved. The diameter of the front-
surface electrode part 43 is preset according to the size
and pitch of the electrodes to be inspected of‘the wafer76
and is, for example, 30 to 80 Mm, preferably 30 to 50 Mm.

The diameter of the back-surface electrode 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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76 paths are fornmed in the respective conductive parts
22 for connection in the thickness-w se direction
thereof. As a result, electriddl connection between
the electrodes 7 to be inspected of the wafer 6 and
the inspection electrodes 5 31 of the circuit board
30 for inspection is achieved. Thereafter, the wafer 6

[ : hed th h t ;o
S PN L B AR LA i g 1o
S pidrdillis) SIS NECERIA Yoo PEAILA! INSRAGH Al e

a plur 0 d

pérfornmed on each of ality 1 “integrate

Cid@tis dd tdmmaliersf. + Aot didiga o SHE, - waf £re

i nspection apparatus, the sane effects as those in

t R a1 dr SIRE GiH O 1 13RPAT At s SHAWY dL TR Gorkfa @ Bre £ilm

brought about. In addition, the whole inspection
apmarca tsheC ah e tHdP iatdlrliw esbrRRGAUSA: ahd @8 b can also

si zed pressurizing mechanismis not required, and

mivee @it evidee wittl eanafzeim 6;. Wirheh ths ckhesebjpect-hef back-
i nspection, can be pressed by even force even when

t berwafoer <8 chasrcald arager arded Oiprdfaraexamie, tdB SNGRES more

or greater in dianeter. addition, since the air

cbhredleabiy BOl e B awre ifrortied ithe 20 vdwerthr dne gufdtieiently
10 in the anisotropically conductive connector 2, air
eRi-ghi-ngrPe et liemd gsipsdtirtdpiec shunpbiddrdudtsi wehieved.
connector 2 and the circuit board 30 for inspection

i s di schBPgBdamRit6igRh ft kdcaishogitr €diratiligPrsltedd 1 ghe

the franme plate 10 in the anisotropically conductive

2651 e6hR8EEO P LTS ITRe 42 A tpﬁéfﬁlrél%ém 80witchid® time more

chan%er 58 ié reduced, whereby the anisotropically
cBhEGEFRDEY EOnhectlr 19 dan the'ts Mty CBEargat Dilgho strength
c&gsgc ggggat-mﬁth 77 the circuit board 30 for

i nsSpection, so that the necessary

The sheet—like connector 40 can be produced, for
example, in the following manner.

More specifically, a laminate material obtained by
laminating a metal layer on an-ihsulating sheet 41 is
provided, and a plurality of through-holes extending
through in the thickness-wise directioﬁ of the insulating
sheet 41 are formed in the insulating sheet 41 of the

laminate material in accordance with a pattern

- corresponding to a pattern of electrode structures 42 to be

formed by laser machining, dry etch machining or the like.

This laminate material is then subjected to

photolithography and plating treatment, whereby short

circuit parts 45 integrally connected to the metal layer

are formed in the through-holes in the insulating sheet 41,
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el ectrical connection can be achieved with certainty.
[ & her enbodi nents] The present invention is not
limted to the above- 5 described enbodi nents, and
such various changes or nodifications as described
bel ow may be added thereto. (1) In the anisotropically
conductive connector, conductive parts for

are not.to b el ectrical

- ti t hat.
TSI Pl 01 LOBF, (LB LY orcevoce

0 | n.the el astic anisotropically
cand s e B RAIR AR S B S R enort
Pl ad JOleLOMNRG!d Mrrdil WU SHL OGR! v race of the
conductive connector having. elastic aniso roplcaf?y
CQ@@#ydﬁﬂ%é'éﬂgét'41ymﬁﬁgreg%gegon%%%th%%aﬁaﬁ% fOLE the
non- connect’i on have been formed, 15 wi I [ hereinafter
ba sgaseridettdiit1 1% Isud Py UeW iddsttatdiithg Oreatment
an enlarged scale, an elastic anisotropically
c @dueinove fd lgadd @erayt S AHHIBAl # Yo Usd d MEsurface
connector according to another enbodi nent of the

présentroidey griden.44 nd el asid e12ariEotsopicaldas 42,

conductive film20 of this anisotropically conductive
coheeebgr thae pheea-ltikeofcoctoreuety i@ par trer A2 dddr

connection that are electrically connected to

el ect r odes stighban rdpediredaln iaspafcerionvdipgiarissan a wafer 6,
obj ect of inspection, and extend in the

tHLéEHe§§-ﬂms@ iecdc tifoA NP eCditogct iion Myarp@ddicultire wafer
to the paper in Fig. 15) of the filmare arranged in

t REUPGABE SRR epdrt 228 tther BsPbesgegbent ¢ 4dlS gieam 2

rows in accardance with a pattern 78 corresponding to
aPpaEEBFAZEf PRETEREE Padéglet BIFE SURdFdde P atifese Whereby

cgﬂductive garts 22 for caonnection_ respectively
c

Faf RRGARAGIE V& Opar PEr8S e fhEGHTORg Parts 43 in the

electrode structures 42 of the sheet-like connector 40
thereof are brought into contact with their corresponding
electrodes 7 to be iQSpected of'the wafer 6, and moreover
the respective electrodes 7 to be iﬁspected of the wafer 6
are pressurized by the front-surface electrodes parts 43.
In this state, each of the conductive parts 22 for
connection in the elastic anisoﬁropically conductive films
20 of the anisot?opically conductive connector 2 are
respectively held and pressurized Ey the inspection
electrodes 31 of the circuit board 30 for inspection and
the front-surface electrode parts .43 of the eleetrode
structures 42 of the sheet-like connector 40 and compressed
in the thickness-wise direction of the elastic

_anisotropidally conductive films 20, whereby condﬁctive-
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magnetismat a high density in a state oriented so as
to 5 align in the thickness-wi se direction and are
mutual ly insulated by an insul7&ting part 23, in which
the conductive particles are not contained at all or

scarcely contai ned. Conductive parts 26 for

non-connection that are not to be electrically

c e o- an | ectrode to be 10 inspected in the _
R G e ANed S L T i PR bR FORTSC St dat g 22 for
i nLd ] =\ d Lon. are. foroed between
e R et S R I B PR B BB 2s &

mgégdk%jrbfbéﬂffﬁgﬂ(HbﬁJgHE#££J§t 4 i%ﬁ%F§%é§F€§%es 7 to

for connectli on are arrange rame p

Thee 15 Gonducd ive Rar te 26 f@raﬁ@%@nﬂ%é@@i&%%&mdes

the conductive particles exhibiting magneti sm at

high dengid eiddh Y1 0fd 6L S ast £ ald Hbhfeved.
the thickness-wise direction and are nutually

| il rdaatt o oraHd v UL til & eh e P St R 2 T e SOANREE | ON
by an insulating part 23, in which 20 the conductive

parenipe reswaree thatowintdienedch &ir atdurtfin$cais®ed ¥4 and the
contained. In the enbodinment illustrated, projected
partes s igndg prlejtectledyparttes BAtpnotT uditng thiemsather,

surfaces than portions, at which the conductive parts

2 2efcers seéan edEicor 128 larid sperd ey iies pdficenfedaran each of a
| ocat ed, and portions, at which the conductive parts
281182 LAGH- ednAddeEiosn tasd ciaduifier iles theheredsfr dre

| ocated, are formed at those portions on both 79 sides

of the %ﬁﬁ@?géﬁgltﬁaﬁpcglaiwaﬁﬁ§'éP§§QQ§lon apparatus,
ani,sotropically conductive film20. At the peripheral
e8gECST e FORCECSHEN (& tthel elgctgadesyd tt¢ e inspected
supported that .is fixed,to and supported by 5 the

pgfgi %ﬁgr 4P E&HgE bl d‘tc%t Hé iﬁies%ﬁ(‘?ﬁtcé’lfl VSRR e 185
~achieved through the probe member 1 having the above-
described anisotroplcally conductive connector 2.
Therefore, positioning, and holding.and fixing to the wafer
can be conducted with ease even when the pitch of the
electrodes 7 to be inspected is small, and moreover the
necessary electrical inspection can be stably performed
over a long period of time even wheh the apparatus is used
repeatedly under a high-temperature environment.

Since each of the elastic anisotropically conductive
films 20 in the anisotropically conductive connector 2 is
small in its own area, and the absolute quantity of thermal
expansion in a plane direction of the elastic

anisotropically conductive film 20 is little even when it

is subjected to thermal hysteresis, the thermal expansion
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filmarranging hole 11 in the frane plate 10 is
integrally and continuously formed with the
functional part 21, and the conductive particles are
contained in this part 25 to be supported. 10 O her
constitutions are basically the sane as those in the
ani sotropically conductive connector shown in Figs. 1

t . 1Fl 6, i | ' illustrati . . .

oo kR dB Lo SyPLARC S0 USSR OB R 2, g e
AR, a0 50 seLa 0 oL (R LLYES SO0 e crame
[ TYEASS, L0 clastie, pomach | v smpiuete.

a 1k iﬁﬂeﬁﬁafo@ﬂl&%&ﬁéi’@n PR t 8,22 féprf&ﬂﬁﬂ‘:&%t{}%‘ fJBaeme

that are electrically connected to 20 el ectrodes to

| nsRecd exh | N agcer{Emhg Wi Gh dob AR 118G219F connected state
i nspection, and extend in the thickness-w sé direction

(dareddd areTpensiLined dPed hehdapeie IWLET Oted®) i 9fperformed
the filmare arranged so as to align in accordance

widrh aa Jpatdeerareorweiponding to a pattern of the

el ectrodes to be 25 inspected. These conductive parts

22 for damanedtd drs a egpect-tameitiaelt aiirew arodeetd dbienally

particles exhibiting nmagnetismat a high density in a

stidtl@isdriadritngd ¥ cangr8hilain grf iandtier exemplary wafer

thi ckness-wi se direction and are mutually insulated

by &R SIS AT ERRT s IRKiny WP i e emdusttinapically

particles are not contained at all or scarcely _

c GRPENTED Y SATORG At Ee SHIRIFENY & dites P gegrt invention.

connection, 2 5 canductive parts 22 for caonnection,

whi ch af@fo¥EfEd 4 SPETE 1o &P 4R d Usdjhisn de sk~ type

other, are_arran %g t cl ear.ance eater .than a

c e%P&ﬁEé%QePﬁﬁ fﬁéﬁﬁﬁﬁﬂﬁgé ereé%, in which a wafer 6
~that is an object of inspection is received. An evacuation
pipe 51 for evacuating air within the chamber 50 is
provided in a sidewall of this chamber 50, and an evacuator
{not illustrated) such as, for example, a vacuum pump, is
connected to the evacuation pipe 51.

A probe member 1 of the same construction as the
probe member 1 in the wafer inspection apparatus shown in
Fig.‘12 is arranged on the chamber 50 so as to air—tightly
close the opening of the chamber 50. More specifically, an
elastic O-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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26 for non-connection that is not to be electrically
connected 10 to any el ectrode 750 be inspected in the
wafer, which is the object for inspection, and extends

in the thickness-wise direction is fornmed between the

2 conductive parts 22 fog gonnectloR, whi ch a;ﬁ. :

I t_the center_and adjoin, eac t her LS ,
oS S P TRRTER 6 N5 ChAmeLt oreESni Sl he? 18 pRection
congductiye, pard | bifi netismat. a hjgh s
densi tyd]?lﬁj%ésl%%%e%ﬁ%e(%gdl%gga% (?%e a‘f?ré.a?ﬁ Vﬁtﬁhthe O-ring.
i U . , . a -
romiRe canaueri Ue ba BB AT L SRR B Zld in 2
| st i At g Nod he HONCCH] Ye, patiled es

are notzggztalﬁg§§éﬁhgﬁi 20 6$.sé%€ce y contgﬁéedf I'n

t e cenhrd mntind IBEtE ahedsa dd O §eted Pk £ ScL4: Anth e figure)
projected parts 27 protruding fron1other2§u;faces t han
patisrens;. at which the conductive parts or

connection and peripheries thereof are located, and a
portionA ateaferwiti dle thereetdiCtio/ eHardhafd®r50 and the
non-connection and a periphery thereof are |ocated,
abgeSeured iatg tHese Fartions  on both sides of the

“functional part 21 in the elastic 81 anisotropically

conduct itpe stichme2@afAr tiheppertiiphe cgipsedgmsof thwe evacuator
functional part 21, a part 25 to be supported that is _

f FRBESEH 28N ¢ Os (S0 eVad usE L orh @ iy iSgherfal thed gdhaaiant 50 is
the. ani sotropically conductive 5 filmarranging hole
1§}rFHePheWPP§|?1é’YpI%€ePl-’@sisélrl%ﬁ\’éd:lham yhegghamber 50 is
cont.i nuqusly formed with the functional part 21, and
-tﬁgd38ﬁ§u5PPv§°5aP§P@Pé§faﬁeO@QnﬁﬁiNGUQQWQﬂhiSAﬁaﬁtr2§U1tr

t be_support ed. her specifi,c constitutions are
ngchFP gtwgmggﬁégtls pressurized downward by the

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 connection in the elastic anisotropically
conductive films 20 of the anisotropically conductive
connector 2 are respectively héld and pressurized by the
inspection electrodes 31 of the circuit board 30 for
inspection and the front-surface electrode parts 43 in the
electrode structures 42 of the sheet-like connector 40 and
compressed in the thickness-wise direction of the elastic

anisotropically conductive films 20, whereby conductive
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10 as those in the anisotropically conductive ,
connector shown in Figs. 1 to 4. The anisotropically
conductive connector shown in 7ki g. 15 and the

ani sotropi cally conductive connector shown in Fig. 16
can be produced in a simlar manner to the 15 process

for producing the anisotropically conductive

'sh in Figs. 1.to 4 b i pl.d
comafidns Tihed 1 Rie Ferhe o DT Let Lo R th 22 or
f ef | C t.an . have. been. respectively -
R e S T e oy o 2
an. & 1ang et ,2Q, atéo%{rgacoéiém%e%wé@ta}vee PAUL S fes 7 to
uct arts 26 ftor

for connection and. con ive p

NQJE GOIRRCIILDN M (e RlAast 1€ 4 A0S roRiGald Yon electrodes

r
conductive filnms 20 to be fornmed, and non- nagnetic

s@astanagd avarsiaw heend arded AR idonss Aihelved.
than the ferromagnetic substance |ayers, in place of

2Trihedmlet Shown Wdtdd & ik M@ spesid ialddibed
according to such a nold, a pair of, for exanple,

elteotpramagnet shafomgdr kg et fibean 3ppeid &hd phksdnrizing
gat hered at portions to becone the conductive parts 22.

f prlateodndot ithre dwec tiehre 5por Thonhitoshacenenthessary
conductive parts 26 for non-connection, and oriented
selgstrd calli gmsipecttions disf gee fofrmedase epicit ©ff m tarality
top force and a | ower surface of a base plate in the

beft smtPEradedand romé tse iac thhenwgifetrs 6ar e oper at ed,

whereby in nDLdin% material |ayers formed between the

top forfECQRELPHe tRofEEM Poi@éer dpnpective papeiretas, the

di spersed in portions tqQ beconme the _
same efrects as those in the wafer inspection apparatus

shown in Fig. 12 are brought about. 1In addition, the whole
inspection apparatus can be miniaturized because any large-—
sized pressurizing.mechanism-is not required, and moreover
the whole wafer 6, which is the object of inspection, can
be pressed by.éven force evenlwhen 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 plate 10 in the anisbtropically'conductive
connedtor 2, air existing between the anisotropically
conductive connector 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
1s reduced, whereby the anisotropically conductive

connector Z can be surely brought into close contact with
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functional parts 21 in the nolding material |ayers are
t hi ckness-wi se direction of the nolding materi al

| ayers. On the other hand, the&7onductive particles.

| ocat ed above and below the franme plate 10 in the

nol ding material |layers remain retained above and
bel ow the frane plate 10. In this state, the nolding

LA A Tl LT e
£OIP0 5§#§%t{&§ %&U&é'&@ﬁle %étw%%h cerw)évh Ey. -

ural1ty o e conducti ve parts f Or “conne

anpbgﬁgyhgﬁﬁégaﬁggr§ 26 for non- connection containing
t he conductive partlcles in the .20 elastic polyneric

subst anc@d M It & RFdENST 59 A5t tﬁmﬂé@“té nu%@ above-

t hi ckness-wi'se direction are arranged I n

Midit 4 Yo d A Sehisd Bty 4 heah sih @t | g PAES @ﬁax‘&%é@oé@d

of the elastic polyneric substance, in which

- comalictiidier i red td £ BSs A B Oth PT B ety Abe aldd@d thereto.

scarcely present, and 25 the part 25 to be supported,
whi ch i s(lgontinttheskyiand roptegtalyl yohadiredval cdnnector,
peri pheral edge of the functional - part 21 and in
witiogel utcHe. voso et § vlﬁarpardnmcammtelmnﬁmmeajr@&@m ftchebe
el astic polyneric substance, are fornmed in a state '
t lgdecttird qgarlty z:'svmcbzeeuppmseohlrmtmm fo ¥ed trospdreted in
peri phery about each ani sotropically conductive film
aPr ¥Aadicdg Mey del Fagmeachdrf ridife gilasttel d Rnidmyminically
produci ng 5 the ani sotropically conductive connector.
TRENEFRFIVE Ve 1 20 J@ fsidiidipre ditnddia siptidnatHere parts 22
Elsotrgﬁlcall conducti ve connector shown in Fig. 15
8- &8 GﬁﬁﬁnnedAByaﬁﬁﬁP§Fﬁ§153ﬁﬁ§n§PP@uFtéWﬁ fgnnector

rtlons becone t .can ive arts 26 for
noﬁvéggnggﬁl ﬁnﬁﬁg Hﬁﬂ%% g FRRBIGEIVY dylemgpo which

t@ﬁefg g%hb lve par ) fa%tr%n ~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
anisotropically conductive connector according to another
embodiment of the present invention. In the elastic
anisotropically coﬁductive film 20 of this anisotropically
conductive connector, a plurality of conductive parts 22
for connection that are electrically connected to
electrodes to be inspected in a-wafer, which is an object
of inspection, and extend in the thickness-wise direction

(direction perpendicular to the paper in Fig. 15} of the

 film are arranged in the functional part 21 thereof, so as

to &lign in_2'rows'in accordance with a pattern
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ani sotropically conductive film20 to gather the
conductive particles existing between the portions to
beconme the conductive parts 2Z8 or connecti on,

| ocated nost outside in the nolding material |ayer,
and the frane plate 10 at the 15 portions to becone

t he conductive parts for non-connection, and

' [ he. nol di teri | t uri
el ANG B I eLal 8 S ls s 0 o
t | i.s.Qt | ' I, ti il 20, th
gyl © 8ol CoREghlyCopiuet e ) Mt

g%&%&&ﬁ%ﬁﬂ%ﬁ%&%3%&&%&Wé§?&%@é§c 5 8

conductive parts 22 for connecti ol are 1ocate
MalgrRitisried i tl'ﬁ%qm&sﬁgzy gl &f 1 &l @Y sented so as to

Accordi ngly, even en the respective elastic

ari1sefr ap cald reendE e Id [dBrdl: 1 had arediyhayery
conparatively many conductive parts 22 for connection,

28 ristu liax e8UMB1 Yarprienentzad 4 ot g9, am eXeasSIMRE conductive
anount of the conductive particles in the conductive |

paeirs 122 efsora rec ourte clonaiz ineehtad amistoroWEi e livn dditcained.

el astic 84 anisotropically conductive film 20. The

conduct Ceadparttiye?2@afrars B6n-foonmect-icomnet ttiles that are not
ani sotropically conductive connector shown in Fig. 16

aiteé beaeheshtrdicrdd voyongperrechdd emyntelemrtofodeheo be

elastic 5 anisotropically conductive film 20, applying
alhEgRetee 1ni éhg vefewe phichod st dhsecbnecthef inspection,
conductive part 26 for non-connection in the nolding

naler PELendydr thegahRekners —vierd détord ipar pirg dormed
egigtinﬂ ggtmeen the 2 adjacent portions to becone the
cBRGUEET v & FaFPEIBs i8R Panmitéc ok OT1FORNEATGER docated most
greater, cl.earance in.the | di material, ‘|ayer, at
TRETBOPEI 8 PolBEBGHS rnE Bondue: FrBasaHivapbpgLs 22 for
'8036800EEH' 8. A00aRHRLOChL ¢t E R MG Ahne

conductive parts 26 for non—-connection contain the

conductive particles exhibiting magnetism at a high density

~in a state oriented so as to align in the thickness-wise

di;ection and are mutually insulated from the conductive
parts 22 for connection by an insulating part 23, in which
the conductive particles are not contained at ail or
scarcely contained.

In the embodiment illustrated, projectéd parts 24 and
projected parts 27 protruding from other surfaces than
portions, at whichlthe conductivé parts 22 for connection
and peripheries thereof are located, and portions} at which
the conductive parts 26 for non-connection and peripheries

thereof are located, are formed at those portions on both



to a curing treatnent in this state. Thus, upon the
formation of the elastic anisotropically conductive
film20, 15 the conductive partriocl es are prevented
frombeing gathered in excess at the 2 adjacent

portions to becone the conductive parts 22 for

connection arranged at a greater clearance in the

nmol di n terial layer. Accordingly, even _when the
ré%be%gﬁgg %A ?Qﬁ%&ﬁ rQﬁﬁEdﬁ?y%%o HI3REDD fil s

20 t.0 be for have at |east conductive parts 22
_f(ﬁn%§§#ﬁ§ %%ﬁi@%r%ﬁ1 %FEﬁv%iEﬁ t%$‘clearance, it is
surely prevst .Q..cont-ai n excessiye anmount, of_ th
conduct %vé par Sp?ec]{lg)she%]t he{eas% c_()of(n&(j}:eti%uencgcalﬁnsajzf a1“3:01_7921' @
COINAC PN, 3% (Rpldt | saty opieal 1y, ¢ i

connect or, Othe prp&% ect%ée}g %ggrjfsgls;?[@ll%&% h%o eﬁq{é&gtjl&i ﬁloerted by

5 aRhROaRiGRldY SRpdugldve fHid B, 20, @, Nl 1 ducti

esseng{alFﬁgad one or both 85 surfaces(ﬁﬁﬁgie‘%lgﬁ? or Ve
a eSSt mAnld b By 06 f el rdrd) A ' alg @Y &ntegrally
may be formed on the surfaces of the conductive parts _
22rioceainerhisany i7bddiel alagt ithe anirsati@RicHdM 21, and
conductive filnms 20. 5 (4) Wen a non-magnetic

stthst anceluct ivsehas iz lasardmaiariainef ihediramart 25 to
plate 10 in the production of the anisotropically
cordwcippeetegnnect or, a nmeans of plating peripheries

about the anisotropically conductive film arranging

10 hol es 10thent kensitdrs tiloatse ak@ Wiatsh ca ldgyridtel cab® as those

substance or coating themw th a magnetic paint to '
appl Ve apagedriop ifcadly emdatadiver conmemis rofs hicorniing Figs .
ferromagnetic substance layers in the nold 60
.cérF@séonding to the parts 25 to be supported of the

el astic_anisotrqpically conductive filns 20 to apply _a
nagnetiglgreﬂé gﬁe@ep&aﬁaylew :llustrating, on an enlarged

scale, an elastic anisotropically conductive film in an

15 anisotropically conductive connector according to a further
_empodiment of the present invention. In the elastic
anisotropically conductlve film 20 of this anisotropically
conductive connector, a plurality of conductive parts 22
for connection that are electrically connected to

20 electrodes.to-be inspected in a wafer, which is.an object
of inspection, and extend in the thickness-wise direction

(direction perpendicular to the paperlin.Fig. 16) of the
film are arranged so as to align in accordance with a
pattern corresponding to a patfern of the electrodes to be

25 inspected. These conductive parts 22 for connection

‘respectively contain conductive particles exhibiting

magnetism at a high density in a state oriented so as to
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15 be utilized as a nmeans for applying the magnetic
field to portions to becone the parts 25 to be
supported in the nolding mategipal |ayers 20A. (5) The.
use of the spacer is not essential in the formation

of the nolding material |ayers, and spaces for 20
formng the elastic anisotropically conductive filns

may be surely retai ned between each of the top force
ek 156t £ C11%b b CRitRP S HEL 3 dhier gt P RPARF btherually

neans., (6). L.n the prohe nenber, t sheet -1 ke ,
c&ﬁlﬁ&&a&r UEY B rdtS ettty ér%r*‘a??ﬂ 1 e Tkt cthe conductive
anj_sat.rgpi_cal conductive fil 20 in the .

aﬁ)las %tlrcg%sc%]%é/y Teondt uoéjtdglavlenedgoantn €ctor’ TR B brotyrined-
into co Lt h a waf A\ i S ject_of ..

I nspect ?%%%tgt \(lJMhac i eé@%cg{c&% gjta%rHSSG z?lonfgoleg}ctcfoonnr?ec?ﬂn’ 2

| 3ol Aanivsoty-onicald ko@%ﬁéeﬁ&@nm%{ I@f&%@éa{l&d at

to the preseit invention, the anisotropic

CoRAUCn® of idn® aIdangi R LIRS dN e fJamplate o
thereof 5 may be forned correspondingly to €l ectrode

I egie@RSinden gMi=ale rel: ety edes dua-hf-d Hpardad Have Reefkcent

arranged, in part of integrated circuits formed on a
webetncwhiveh pias-tan 2 20ljcectcc@inddispect | AncoaBdctth®e part 26

el astic anisotropically conductive filmmy be
afpanged-iconeach ioh tthese 150 nai g0t lepicdaldtirically connected
conductive filmarrangi ng holes. According to such an .
anpsenyopilealthpdeondubte Ve spegrrectior the waffer camilgh is the
divided into tw or nore areas to collectively

pebi 6Fin fhe phRebectéon,orndneedeardsd ioi tdw thidkarassdwise

in each of the divided areas. 15 Mirre specifically, it

i S1R6ETé88eAfi AP TRed Beltechi Fdiey Zperheiuntilvspastiten 22 for
on all the integrated

connection, which are located at the center and adjoin each
other. This conductive part 26 for non—connection contains
the conductive particles exhibiting magnetism at a high
density in a state oriented so as to align in the
thickness-wise direction and is mutually insulated from the
conductive parts 22 for connection by an insulating part 23,
in which the conductive particles are not contained at all
or scarcely contained.

In the embodiment illustrated, projected parts 24 and
projected parts 27 protruding from other surfaces 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 portions

on both sides of the functiornal part 21 in the elastic
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circuits formed on the wafer in the wafer inspection
process using the anisotropically conductive connector
according to the present inventilon or the probe nenber
20 according to the present invention. In the burn-in
test, inspection tinme required of each of integrated
circuits is as long as several hours, and so high

time effici b hi wh the i ti [

e LSRR GELE e LR nspect on 1o
f d . In th t th th

or e, 98, 35,8 81 Glicd ) IE 2D Et, B LIELLORE, 21, o

hand, i nspec nme requite eac

Cid LM t55 | %ﬂgg n%gsj S sQ

smﬁ"fi ci ent?}yaﬁ% g _téon@’_seec_% ?@%ﬁﬁ%ﬂ/ %:cgnt%géﬂg%hsl%%%%rted by
ever: Wish haferedge dind feddtg, 2. Of - S0f l%}?}eéénductive
and the probe test 1s conducted collectively

| tiagi-atrad i gl § armed, itheach,ff the.divd ded sntegrali
areas. As 5§£gﬁfbed above, according H% t he msthodln egratly
t kaid Zorltaetududly |MSRRG alkh i h& ONAUCE BSh LV §S¥rAreR, and
divided as to integrated circuits forned on a wafer,

whére tdeedelecitud galrtiidispecidendt sucted aSs tgart 25 to
integrated circuits fornmed at a high degree of

i eegrgpioorteah a waf er having a dianeter of 8 inches

or 12 inches, the nunbers of inspection 10 el ectrodes

and w r 8shefr specdificuiconsddrtaditfions repedtasimaliisedthe same
can be reduced conpared with the nmethod that the

i ASp&kEREn ins then dudised rewliicedtliy elopdretilve tdvmnector shown

integrated circuits, whereby the production cost of

t B8 FAgfectli @ “4apparatus can be reduced. 15 Since the

ani sotropi cal Iy conductive connector according to the

pr esent TiRvERLPENTOPLFRS LY SPEOHSHISE CRPEGCHORy shewn in
tEe prigent in%%ntion .S hi,gh_in durability in

. F &Heat 8d2h8e NN PRGTERIY ALY ¥ SMElS tiye connector shown

aQESQE&QDE%aEE% be produced in a similar manner to the
process for prodﬁcing the anisotropically conductive
connector shown in Figs. 1 to 4 by using a mold composed of
a top force and a bottom force, on which ferromagnetic
substance layers have been respectively formed in
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 eiastic
anisotreopically conducfive films 20 to be fotmed, and non-
magnetic substance layers have been formed at portibns
other than the ferromagnetic substance layers, in place of
the mold shown in Fig. 7.

More specifically, according.to such a mold, a pair

of, for example, electromagnets are arranged on an upper
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conductive connector suffers fromtrouble with a new

one 20 becones |ow when it is used in the nethod that

the electrical inspection is cepucted every area

divided as to integrated circuits forned on the

wafer, so that inspection cost can be reduced. (8)

The anisotropically conducti ve connector 25 according
i nventjon or the probe_nenbe

h
28%%%‘%6‘:?% 3 Héa%? thte i HRehte oﬁom§05?§oa%% AR
h t
NG H5 P O Gt Sl 12T et DRmpey %é%réa‘fr'aé,ome |
U i i A
f. .al

ﬁg{/aé}éblteszn%%ﬁé@sﬁ he el ec)?(%%edgn{?oy?r%t#%?gom force,
g@d%dd%%fkg éHrEfEﬁeg'a$% er t%#q% ﬁg]{gJﬁgééﬁg the

Imon its surface conpare rode .

quiﬁ&&ﬁd)rﬁi‘l A hum trhelfl“?e'mc'olcf‘ﬂq@erﬁ‘éit@flal 1 ers are
pressuri zing such an el ectrode under a | oad Ire

f oz thieaadd ng- tgyughd hes ddinged-fd |<f6ﬂdbd1’£‘ﬁvégaarts 22 for

i nspection of the wafer, on which the integrate
Cicotuicct ivay iadtg siieh fa eaied elpeddpdasmdashdgenive parts
fornmed, so that the inspection can be perforned in a

stét € otrhatont-venneardust | \emdartisiftord connectiomiofganin the
ani sotropically conductive connector have been
bitbaghneisst-or idier editr ecdnitcacto 15w tnfo tdience Inectaidels taoyers .
be i nspected w thout using any sheet-like connector.

WRen thes pédeirolagid a tihef erondiaddnthiqtaettiiales staatasced above
t hat conductive parts for connection of an

aﬁnglobeéﬁrﬂcmey regid rdeEitfe IdorAdeditey Mrhddtseapterial layers
brou into direct contact 20 with the projected

eFER FBdé?ta\?ﬁeé‘h aboF colo@¢k PGdeY g pd rame plate 10.

In this state, the molding material layers are
subjected to a curing treatment, whereby fhe 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-
connectioﬁ 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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inspection, i

i nspected, the conductive parts for connection undergo
abrasi on or permanent conpressive deformation by being
pressuri zed by the projected elggctrodes when the

ani sotropically conductive connector is used
repeatedly. 25 As a result, increase in electric

resi stance and connection failure to the el ectrodes

to, be inspected occur in the . conductive parts for
corfhects ont 230l ¢ RALYRE RS HPRH T RecrERat§rRed 1n a state

BT S o R R eSS kS RESTEEASE BY e
R A B Y5 GBIt 03 28RS AR o8-
t ! ' { t .
ORI T & cd v i e o b e roducing
euslh Ahehthgvelely JHELLS aLBRleH 0f

a er having a dianeter of 8 inches

or 12 i RGRES ok Lh pairrgsegf@tﬁg: %C;IF—LE(;I’%MJ%I?%E& the

formed at a high degree of 10 Integration, since

ARIrSHT I ERd V1 £ GG d M8y £ UL Ko r WhPHObEL NBIDer1s are
is high in durability in repeated use, whereby the

f Qe ROt i S MR HIRE raNi s Hd PRIt | 71 e LONEIG b ¥€ions to
connector with a new one becones | ow, and so the

| hepeats aheC@sindiaitihe educeds or<b@mit@asecdi®h in the
present invention will hereinafter be described

s pedidiingalmayt ehyi atlh . afyeld apiong tdheanfal ress t iHowesverthd helastic
present invention is not limted to these exanpl es.

[ PRdg@dtrionr cafl lyafeemdugrt itves tf]i 120 245 tid |gssittreat eché nconductive
Fig. 17, 393 square integrated circuits L in total

WRiPEH 1€3El I8xd sdilmen Siedive el @Lemportg onem tandres drer g

-on a wafer 6 made of silicon (coefficient

conductive parts 22 for connection, located most outside in
the molding material laver, and the frame plate 10 at the
portions to become the conductive parts f0r non—connection,
and subjecting the molding material layer to a curing
treatment in this state. Thus, upon the formation of the
.elastic anisotropically cénductive film 20, the conductive
particles are prevented from being gathered in excess in
the.portions to become the éonductive parts 22 for
;onnection, which are located most outside in the molding
material layer. Accordingly, even when the respective
elastic anisotropically éonductive films 20 to be fofmed
have comparatively many conductive parts 22 for connection,
it 1s surely prevented to contain an excessive amount of
the conductive particles in the conductive parts 22 for

connection located most outside in the elastic
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of linear thermal expansion: 3.3 x 10-6/K) and havi ng
a dianmeter of 8 inches. Each of the integrated
circuits L 25 formed on the wafggr 6 has a region A of
el ectrodes to be inspected at its center as
illustrated in Fig. 18. In the region A of the
el ectrodes to be inspected, as illustrated 90 in Fig.
19, 50 rectangul ar electrodes 7 to be inspected each
haA P o RhEF bhs etndepttine i Rt emvePtical direction
upper and lower direction in Fig. 19) and 50 gmin a
|(a'to gr al di5 IV tPHNF r%@rforair}%wwer%twg.m the

19) are 5 arr ed at.a pitch of 100 gm.in a Jine. in '
L e ST e e RS e e A s b Fid ! 16 are

Lo T 8, AIRSELE%) Bilniespelefa o

L e TR SO Rl 8 S g o
(e gm oy ol pranldogiralaelis e elaieds o
CHStia g 0.5 008 SpryEe Uit O e e

ofccpirIot iSeC gnd-tel ey ade S50 b thrQUt@IdOstadjacent
el ectrode (7) to be inspected, anong the 50 - '

elppatyiofes Hof oddvne dHs pREIRG i ird I dtd egr at8d connection

circuit (L) were electrically connected to each

othemngaad ano a eoraaired eddalectia dde s ricirdiety neferial

formed on a wafer (6). The total nunber of the

ellegerodes tthebeanisipectted Har@@® tire wholdotafver desrt 26 for
19,650. This wafer will hereinafter be referred to as

" WehecOnR efcdrl omgstand  Burktheert 122 5 hequerlel iingt egriatEcel layer

circuits L in total, which each had dinensions of 6.5

M¥Px 26 CHIFRS Wered tremred n diis wdfedre .nadbust sbbhcthe

and having a dianmeter of 6 . ‘

formation of the elastic anisotropically conductive £ilm 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'respective 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 coﬁductive parts 22 for
‘connection.

(2) In the anisotropically conductive connector, the

projected parts 24 in the elastic anisotropically

éonductive films 20 are not essential, and one or both
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25 inches. Each of the integrated circuits formed on

the wafer has a region of electrodes to be inspected

at its center. In the region ofgghe electrodes to be

i nspected, 91 50 rectangul ar el ectrodes to be

i nspected each having dinensions of 100 gmin a

vertical direction and 50 pmin a |ateral direction

are arranged at 'a pitch of 100 gmin 2 lines (the

nutberd o1s é‘l‘ae%tli’%dg%a% Pe #nEpetteddi POAtipRemay bg) formed.

in the Iggergy di%ﬁg ion. A clearance between
el ectroded t& BEY e G Aferdtt TG e e isanfaces of

dijrrection.is 350 gm. Ev two el ectropdes, anobng the 50
eﬂEﬁﬁr%ﬁﬁ%y%%fYﬁeé%@ﬁ%cf%gf%¥ec%T%%T{?%%l%? %%%n%g?%ﬁlc

t . . ,.Jh | . nunber of.the electrodes to

bR S nSOB%lEf%ldl%’ SR EEt S abreE “11,250. All the

el ectro e_i e I I rical l. Q cted

to a co%ﬁ%n Fggg aeﬁé@fﬁ%ggegé%wggag %?%%f%%ﬁ%%h as"a base

edga afs 41he, mafied . ¢ TS ErigMid e;k PERLEL

yeferréd to as "Vﬂfer Vﬁp¥%ﬁ testﬂ.{qé urt §§%§§2 t the

| e GAhRMp IHA 10U teon M-Iy hach Ae- SR 5 GROSAE USE 10 ting
as in the Wafer for test except that every two"~
elpeciipades svendithek) fledidesd10 PedspectRd # 1 m—

the integrated circuit were electrically connected to
eaciranotiher haidsnd 1 ead e ctrne pas.d aredh el enagnetic
formed on a 20 wafer. The total number of the

esebttedes o ewatmspedtteth wWirth he nepleer Mafetinis to apply a
11, 250. This wafer will hereinafter be referred to as

' papeertWr e ldedtterdtlr.epar & imearef amghietning oferromagnetic

particles] (1) Preparation of Magnetic Core Particles
[ Apbetansrmerdicdls yiravdid alflel it kelr meandreligsy to the parts:

_(Eroduct of Westaim Co., "FCL000") were used to
Y

épapebﬁhﬁﬁ@HQ§UQﬁ%9f the elastic anisotropically

conductive films 20 to apply a magnetic field thereto may
be utilized as a means for applying the magnetic field to
portions to beéome the parts 25 to be supported in the
molding material layers 20A.

{5) Thé use of the spacer 1s not essential in the
formation of the molding material layers, énd spaces for
forming the elastic anisotropically conductive films may be
surely retained between each of the top force and bottom
force, and the frame plate by any other means.

(6) In the probe member, thé sheet-1like connector 40
is not essential, and the elastic anisotropically
conductive f£ilms 20 in the anisotropically conductive
connector 2 may be brought into contact with a wafer, which

is an object of inspection, to achieve electrical
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Particles [A] in the follow ng manner. 92 An. air
classifier "Turboclassifier TC15N' (manufactured by
Ni sshin Engi neering Co., Ltd.) ggas used to subject 2
kg of the nickel particles to a classification

“treatnent under conditions of a specific gravity of

8.9, an 5 air flow of 2.5 nB/mn, a rotor speed of

1, 600 rpm classification point of 25 gmand a feed

r St YT ?ﬁ%&el particles of 16 g/min, 1.8 kg of

ni ckel | es. were Il ecte and of these

N okl Pamt i drodnieresBlnoBiCed o Srbtie e connector
CIQ§Slﬂi%9t|on treatnEnt under 10, condj.ti ons,

specitic ot avi ty of PG R T O ofP2, %nl?T%Fﬁ?l?]lc%llY
185&{&?&%% oglﬁn ra(r%gnrﬁlct‘ko s‘c'I fIiIICC I OPI‘ %_215171% thereof

gn1a a fee par
Niibe ?%“S%‘T'%%—’d‘]ﬁ&% l‘*{ﬁl’al%;turedﬂ%&é%ée? ﬁiﬁﬁ’ K

Rikagaky i ki rdefas ﬂd‘%@ M %?%% éﬂ”ﬁf%gngégo

g of the nickel particles cIaSS|f| e arr

classl fderi de@-dtdd herr &l assifdeatd o ta[ 6 AL .which is an
Specifically, 4 sieves each having a di aneter of 200
MokaRett e petidaal b rhawmy 1oReni 1ngs i ANt S S fp 211y

gm 20 gm 16 20 gm and 8 gm-were superi nposed on one
amohiderctive HiSmonder bd raamaahkeve.irEacitiofof hehsdeves

was charged with 10 g of ceramc balls having a
dicanseropficalmy camdit@( igreoff itlhve-anircleed i rparitdlcdes

were placed on the uppernost sieve (opening dianeter:

25 m técsobidén tthemurch an2Bndlsadgichicatlilon dorehtatente

under conditions of 55 Hz for 12 mnutes and 125 Hz
f GPRBSCHORUL @S WadivaT sy &l Iddotiideyl mitekdiwpan imdnss areas to
captured on the | owest sieve (opening 93
collectively perform the probe test on integrated circuits
formed in each of the divided areas.

More specifically, it is not essential to
collectively perform inspection on all the integrated
circuits formed on the wafer in the wafer inspection

.process using the anisotropically conductive connector
according to thé 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 efficiency can be achieved when the inspection is
conducted collectively on all integrated circuits formed on
a wafer. 1In the probe test on 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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di aneter: 8 gnm. This process was conducted repeatedly

25 times in total, thereby preparing 110 g of :

Magnetic Core Particles [A]. Kagnetic Core Particles

[A] thus obtained had a 5 nunber average particle

di ameter of 10 pm a coefficient of variation of the

parti cl e di aneter of 10% a BET specifi c surface area
103 nR/ kg and a saturation netization of

0.2
o C@chftlzavqﬁr eeﬁ’a*?rrhtw i "Wa@eﬁ’etlr% OF e eshrintq e or more
%/% tg% rwa%f’retuﬁaﬁlﬁ%&%g;eﬁ%ari%d es | 1 The foCI: Ilovvgln on
R 'p?' 3o 1o R gREmTe (i 5B cfe{ %fsée?areas-
t hat he ajr assn‘l I and
SO?]II C SI te r:“L’%féb\(/\?e/e%?(‘e_’l‘i:))c ‘}aerfgeac?coﬁa ln&l &re“ﬁa 9 cltehsalt

S i L S5 ARl IR Mg 0

cqef, f rdat <l
300/qf'te|é\3(il e, srﬁ\élguﬂfsﬁf ogﬁ}éf%gcéerhgar i f:)éf o%"fg% Ay Grrteal

a&ﬁs@e&tlwtllso%dm%eﬂédz%@ b Ofn QMR rdVBINEt i frmed at
Core Particles [C]: Magnetic core particles conposed

oh Rigkeldegtéeha\ N6ty rAHIRES AV AGETHRAHIKIR a diameter

dianeter of 10 gm a coefficient 25 of variation of

t b€ padhictiee diranet enctiesl0%hea nBimbese i 16 spcfracs

area of 0.03 x 103 nR/ kg and a saturation

medretirzdeisoandfl wlrésWofnthed4 ivagriet iboaGar & oRarihisplees ion
[Dl: Magnetic core particles conposed of nickel and
hagefAgcan be reduced compared with the method that the
inspection'is conducted collectively on all the integrated
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 member
according to the present invention is high.in durability in
repeated use, the frequency to replace the anisotropically
cénductive connector suffers from trouble with a new one
becomes low when‘it is used in the method that the
electrical inspection is conducted every area divided as to
integrated circuifs 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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a nunber average particle diameter of 9 gm a
coefficient of variation of the particle dianeter of
28% a BET 5 specific surface ggea of 0.05 x 103nR/ kg
and a saturation nmagnetization of 0.6 W/ nR2. Magnetic
Core Particles [E]: Magnetic core particles conposed
of ni ckel and having a nunber average particle

di aneter o a coefficient 10 of variation of

R PRAIE € AATRASS o) FBEPL R ide d s it Hier or the

f 0. 5 103. n2/ k d turation
S TR S K& B TG G pataRtgEion of 2

@afe@g% ! IW% ;G rpcart I Qc e C'o@.ulsted Ofvr%gultggl%oa}t 1%lectrodes

havin nu er aver a e Artic
g

gfﬁorqle%o%g; %ﬂy@%u”@@-ﬁ%r hatd onof the particle.

di anet er speC|f|c surface area of 0.05

x 103 I 0 td n r
Wb/ nR. n%hé%et?%ebgﬁgkgg?%#%?ee % %Sné??éﬂ%gf% the

ParitieCli@s naemMPesed o Rt i&ﬁglcﬁ%&@ﬁ'l@rg o MUWMEL Face
average particle dianmeter of 10 gm a coefficient of

Vabinghired eflt&lhehleareule@t@:ddiea@;&r%{ osfa- %%%aﬁmﬁ%m there is
Specific surface area of 0.15 03 nk/ kg and

sabuhatidont pR@Relirdatingn sefch0ad W/t rodle l‘&@i&i i€ load
Core Particles [H: Magnetic core particles conposed
ofrenuéked dna baekkdnga thuwheh aver agd qiakd difm in the
di aneter of 8 gm a coefficient 95 of variation of the
panepekéidramét éheovaZsy, @nBEﬁ1c®p¢mefumﬁagﬁamadznm&rult
of 0.15 x 103 n2/kg and a saturation rmagnetization of
ohevippneuchPpaparatiedn edkcCondest vy ePiyerinc|fesined, so that
the inspection can be performed in a state that the
conductive parts for connection of an anisotropically
conductive connector have been brought into direct contact
with the electrodes to be inspected without using any
sheet-1like connector.

When inspection of a wafer is conducted in a state
that conductive parts for connection of an anisotropically
.conductive connector have been brought into direct contaet
with the projected electrodes, which are electrodes to be
inspected, the conductive parts for connection undergo
abrasion or permanent compressive deformation by being
pressurized by the projected electrodes when the
anisotropically conductive connector is used repeatedly.
As a result, increase in electric resistance and connectiocn

failure to the electrodes to be inspected occur in the

conductive parts for comnnection, so that it has been
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5 (1) Preparation of Conductive Particles [a]: Into a
treating vessel of a powder plating apparatus were

poured 100 g of Magnetic Core Barticles [A], 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

stirred at ordinary tenperature for 30 mnutes, ]

t P ohdit i Ty iR adi S rsRitrRiCaoly MG give

Core Particles [A] Thereafter, the _slurry thus

t r R Wis ]:iyeﬁ[ R For® f“tﬁthﬁ%eql@ Yeci pitate

Magneti ¢, Core .Particles [A]l.,. and a supernatant .15 was

r enoved%cﬁg’ Hagitetti t%‘oer éﬂr;’:}asrq[a%rcolpelsca[liﬁjy sclfd](_gjcci#e]d’et gonnector
tg%d%%diq#'ﬁgi ré%%ﬁ%ia(¥ﬂ%é%&'(gr‘%réflf%k\Mﬁé%Ber

and the Xture was stirred at ord}nary e&ﬁera ure

f QU2 tHsHY 6%, +HENS, 1l wAs, Lhen | r &5t 1.0 |
1 mnute ;‘1‘{) 20 tpr e%fg%gmﬂ%%l\?agne%ll%c ’Coh‘r%_;"}eﬁgelgi‘i gcl%e% lcessary
[ Rlon ARG 18 1YL EINAUAN ] n MRS SHMY OG0 THS I PCES S MRS even
conducted repeatedly further tMAce,q%hereby

C QREMC tHHRY wa ARaS hiwkg d et RN LI tVREN el He GO, is a
Particles [A]. To Magnetic Core Particles [A] :
swhjreet edviiagt ke ddein@dte2b dff eatiRile ARG Washidtthes, on which
treatnment, were added 2 L of a plating solution
cantaigmiangdgelicdcuita praeRotidedn fofrm2@ ¢/l a2 hikRg degree of
tenperature of the treating vessel was raised to 90C
96nardratié coontemics Whiee asitiisportethp itdadlgb v oprdeyeriiveg cwnnector
slurry. Wile stirring the slurry in this state,
Magnetric®eCocabeParisi dligh [LA] dwediddbjvediedepeated use,

di spl acenent plating with gold. Thereafter, the

- sWBeIrgbRasheefreguensst thhitkeplacal thw Bg list tmerdesll,ly

thereby precipitating particles, and a supernatant
WASTPERBVER COTPPEHFe VESHd GeicVe OPgr Riesloee s dow, and so the

inspection cost can be reduced.
<Examples>'

The present invention will hereinafter be described
specifically by the folldwing examples. Howevef, the
present invention is not limited to these examples.
[Production of wafer for test]

As illustrated in Fig. 17, 393 square integrated

circuits L in total, which each had dimensions of 8 mm x 8

. mm, were formed on a wafer 6 made of silicon (coefficient

of linear thermal expansion: 3.3 x 107%/K) and having a
diaméter of 8 inches. Each of the integrated circuits L
formed on the wafer 6 has a region A of electrodes to be
inspected at its center as illustrated in Fig. 18. 1In the

region A of the electrodes to be inspected, as illustrated
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To Conductive Particles [a] thus obtained, were added

2 L of purified water, and the m xture was stirred at

ordi nary tenperature for 2 mnuipes. Thereafter, the

10 mi xture was left at rest for 1 mnute to

preci pitate Conductive Particles [a], and a

super natant was renoved. This process was conduct ed
repeatedly further twice,_ and 2 L of purified water

hedt éd-%o b’%»é E HIBH 1 ?%%ctlb%@%$ cl €50 Bgtpfrected

m xtyre was stirred., The resultant 15 slurry was . ]

f ﬁatcg} 3@‘%%&&@%%%}5 pabet 01 e ot et Vel tdirection
Particl Conduct i Partj cl th t ai ned

W PR G Tl o S et 5 ¢ L oS g ' a

P ' . X t ai : .

part i G Hled i (S M G OB AUE L A 19) are

2%‘rr§—1rn dafato'azgyjﬁc}ioso%dd( m %I%“fgoﬁ_lg(r}?gslﬁ O’%q{e E_)J[hagteral

coatin ayer o nm a val ue mass g

f @iFeRg ithe enat ikBgahavembett otral HiBes «of (CeRduGt e pe
Particles [a]) of 0.3 and an electric resistance

vahigg ek tefd Ar0dnd Zhdrepai@td an of Gt i 81 the
Particles [b]: 25 Conductive Particles [b] were

peepateddad the wamspg@®itnel a% idlddhefLmar aldmedfed to a
Conductive Particles [a] except that Magnetic Core
Pactimeoned efal] elercs rusked (notplidde i ofedVhgieineal Gor e
Particles [A], and the content of gold in the plating
spegtipberefl golog wes tdtranggthr GndTbtibveaPart wdllés [ b]

t hus obtained had a nunber average particle dianeter
oherginpfieBEPes padicfrireds hdf ace "V famdloffdd 12st”1.03

n2/ kg, a thickness t of the coating |ayer of 146 nm a

val ue NFBFTPRESS 36F galteoraitmchg ieel teodtliing which had the
| ayer)/(total mass of Conductive Particles [bl]) of

0528° GRESANRUETEOMY PE Adsiated Srallle fRToft et qcept that

each two electrodes of every second electrode from an
outermost electrode (7) to be inspected, among the 50
electrodes (7) to be inspected in the integrated 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 inspected in
the whole wafer is_l9,650. This wafer will hereinafter be
referred to as “Wafer W2 for test”?

Further, 225 sqgquare integrated circuits L in total,
which each had dimensions ef'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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(3) Preparation of Conductive Particles [c]: 10
Conductive Particles [c] were prepared in the sane
manner as in the preparation ofg1Conductive Particles
[a] except that Magnetic Core Particles [C] were used
in place of Mgnetic Core Particles [A], and the
content of gold in the plating soI ution of gold was
hi?ﬂ] ed. 15 Conductive Particles [c] thus obtained had

aré%]raa@ee IRetredes dranks e%n%ﬁfeqﬁe%n?a%h BEAving
specific surface. area of 0.04 x 103 nR/k

rﬂl&fk%{b%“sorts AL HY datihg Yeiiercak 0139’26%%0% 3 ye0 N in a
| d form ng the atlngla%cer)/ t ot al
B Gt e %ﬁ.%@q% )afofazze)l NP o0 in 2
I t I
Er@%a‘%f %hﬁesl)@n% ducfl(%ge |c es [ £rb%’)pg?zﬁjc?clivlen a line:
P t i
) ﬁrﬁstﬂéj]lé’\?é'rfalprcﬁ_g%cﬁglvderp oL e ARG B e 1

the ‘preparation o icles

t hate MagRtd ¢ LHe Rarddclas e[cia]aa@r{@ ysed,d wg!%fc@aﬁ

of Magnetic Core Particles [A],” and the content

g@ﬂl@é&mtrh%olaa;d rTen sob%u_—gnt% Q%@:é:%%g% g;%— the, 507
e a nu

Conductive Particles [d] thlus obtain

| avekage ourid it eddiianpiertaf abe F&me@;ﬁ%éﬁgeq&ctmgected to

surface area of 0.06 x 103 M2 /kg, a thickness t of

t ke choattheg . | @yer tota0nobed Bl titBeNeQkctragi®softo be
gold forming the coating layer)/(total nass of
Cdndpetciteel Rar tihel eshdld) wadfers iG 08 ,&td) .anaAdlledthr @lectrodes
resi stance value R of 0.15 (5) Preparation of
Coadbet ilnerRarteidcleas [edlect@dndudtyi v rPadiies] g [@]common lead
were prepared in the same manner as in the

pFépaitariden formeghadce i werPahersllesdas cfexdeptwafimt. This
Magnetic Core Parti.cles were used in place 10 of
W@ﬁéﬁ Wigdr depgimiedtes %% redigd rase teortentWagiegdid for

test”.

Further, 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 particles]

(1) Preparation of Magnetic Core Particles [A]
Commercially available nickel particles (product of

Westaim Co., “FC1000”) were used to prepare Maghetic Core

Particles [A] in the following manner.
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the plating solution of gold was changed. Conductive
Particles Eel thus obtained had a nunber average
particle diameter of 7 um a BEE specific surface
area of 0.7 x 103 M2 /kg, a thickness t of the coating
| ayer 15 of 58 nm a value N of (mass of gold form ng
the coating layer)/(total mass of Conductive

Particl es [%_!2 of 0.35 and,_an electrjic resistance

val ue R B2 i Ve 1oN

53 Frigtar ak 4ot of 2 Tt i Ve

- Particl R nductive Partjcles, [f]_were prepared
%&i«éﬂﬁ%%ﬂll%%%s'%& ?erfée%’f %]r%‘fiorF%F-)p was used to

C%n%%cﬁtée/e% pagr tciwfltel'lse [& cke & Jgetjt_(gféswal\%cgg?eitci‘:fﬁcs?{eteication

Particl es wer e tset 5 pl

o g LS e e AR AR 0, e
t hus- obtai ned had & puober, 25 FEALS R b &% rom, a

dianeter of 11 gm a BET specific surfa drea o

0. : n 2 kg, [ | -

I a%(/i %rs)%oﬁ%l%S@ncrgﬁ IJz}givmaicla uc}e]c‘h @pﬁf fraaﬁs% o%fgggl%f dQLoa?éoér mncgfn gn:LCkel
t e r99 e 9 lavemidt at.a wesse of: Gandysd i 1es were
Particles [f]) of 0.11 and an el ectric resistance

valua Rtefd 0.2k Q. o Wy Rrepafeadd ot die 10an0MGtd M were
Particles [g]: Conductive Particles [g] were prepared

i subjectane tdb amrterr asdgsitfieprieparatdameaft under
Conductive Particles [a] except that Magnetic Core
Perniddité ®1{sGo fner epesed: iion gplaaciecy aff Magnetarc sGor €€low of 2.5
Particles [A], and the content of gold in the plating

sof (mivn of rgobd amsedhafigdd00Comguct AvelRastfébesipg] point
t hus obtai ned had a nunber 10 average particle :
dPdméLeMmont? amf ea BETR tspedi fickslr frsoe icdreea off 1 L7/min,
x 103 n2/ kg, .a thickness t of the coating |I|ayer of
138eR/PYa SPALGETNIGE L(-ade O goickFlomdnig alivs -

A sonic sifter “SW-Z0AT Model” (manufactured by
Tsutsul 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.
Specifically, 4 sieves each having a diameter of 200 mm and
respectively having opening diameters of 25 Pm, 20 Hm, 16
Um and 8 Mm were superimposed on one another in this 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 sieve
(opening diametér: 25 Wm) to subject them to a
classification treatment under conditions of 55 Hz for 12

minutes and 125 Hz for 15 minutes, thereby collecting

'nickel particles captured on the lowest sieve (opening
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coating layer)/(total mass of Conductive Particles

[g]) of 0.28 and an electric resistance val ue R of

0.015 15 (8) Preparation of Comductive Particles [h]:

Conductive Particles [h] were prepared in the sanme

manner as in the preparation of Conductive Particles

[a] except that Magnetic Core Particles [H were used

in place of Magnetic Core Particles [A], and the
cSHESRTTT JolHin E@lﬁh@rmC@tS.Sngfa@olcmd@ﬁt@ﬁi Jergakesily 25

c an ed%ﬁfﬁqﬁgfpa 4?§éichﬁméﬁén%rf§50bta %gég%gc Core

s eC|f| surf area of 0.16 x 103 nQ/kg, a
thlcknesss% 5? the coating Iayer of 61 nm a value N

?r;sgrrg?%%g(?gﬂhve rt| %ﬁi] X ﬂ}ﬂ%lq;%’ d{é&q&aaéa
eln%?n%” d arv%%:laz;t Sg)?at %l%e a%e 098%% Wperté ef@lc1ent of

t fie conddctiv 165 pre par e
PraRertdies Ofr the r%Qisqﬁl:dl(\e GOI Endpalt | Gf egpuised Blf‘I‘ db€cific

conductive particl és are shown coll'ectively in
f@UﬂE&C@QaI%@]%flo POk Tahl @2fk¥ and a saturatlon

UL[ 7C~3LC7L[" 7bO~~~CC] dimCS C>d-.Dp G~ w 05m
{ MegReCa@@tion of 0.6 Wb/m?.
(2) Preparation of Magnetic Core Particles [B] to Magnetic
Core Particles [H]:
The following Magnetic Core Particles [B] to Magnetic
Core Particles [H] were prepared in the same manner as in
the preparation of Magnetic 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 number average particle diameter of 12 Um, 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]:

Magnetic core particles composed of nickel and having
a number average particle diameter of 10 Mm, a coefficient
of variation of the particle diameter of 10%, a RBET
specific surface area of 0.03 x 10° m?/kg and a saturation

magnetization of 0.6 Wb/m?.
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Magnetic Core Particles [D]:

Magnetic core particles composed of nickel and having
a number average particle diémeter of 9 HUm, a coefficient |
- of variation of the particle diameter of 28%, a BET |
specific surface area of 0.05 x 10° m’/kg and a saturation
ﬁagnetization of O.G_Wb/mz. |
Magnetic Core Particles [E]l:

Magnétic corerparticles-composed of nickel and having
é number average particle diameter.of 6 Um, a coefficient
of variation of the pérticle diameter of 30%, a BET
specific surface area of 0.5 x 10° m®*/kg and a saturation
magnetization of 0.6 Wh/m?.
Magnetiq Core Particles [F]:

Magnetic core.particles composed of nickel and having
a number average particle diameter of 10 Hm, a coefficient
of variation of the particle diameter of 20%, a BET
specific surface area of 0.05 x 103rf/kg and a saturation
magnetization of 0.6 Wb/m?.
Magnetic_Core_Particleé-[G]:

- Magnetic core particles composed of nickel and having
a number average particle diameter of 10 Mm, a coefficient
of variation of the particle diémeter of 15%,‘a BET
specific surface area of 0.15 x 103r§/kg and a saturation
magnetization of 0.6 Wb/m?.
Magnetic Core Particlés [H]:

Magnetic core particles composed of nickel and having

a number average particle diameter of 8 Um, a coefficient
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Nmto rn m cd OmnXO VO VXXLC7LC3LI ~1..C7
L) WCVOcoLC] C S CP7 NOCaC~CrOC} OC~ to Oc
CraCr7C) . 76G/LCDIC~ Nu o_ a (gsaa b p Ndti ~...0V
N GVC3CTi €bOoC? ~-~-~~r~~ a 9 fC m~~ z.cyRd
g 7CaUQW4 . C .coca-c,Qgsc. -ao
of variation of the particle diameter of 25%, a BET
specific surface area of‘0.15 x 10° m*/kg and a saturation
magnetization of 0.6 Wb/m*.
[Preparation of Conductive Particles]
(1) Preparation of Conductive Particles [al:

Into a freating vessel of a powder plating apparatus,
wére.poured 100 g of Magnetic Core Particles [A], and 2 L
of 0.32N hydrochloric acid were added. .The resultant
mixture was stirred to obtain a slurry containing Magnetic
Core Particles [A]. ‘This slurry was stirred at ordinary
temperature for 30 minutes, thereby condubting an.acid
treatment for Magnetic Core Particles {[A]. Thereafter; the
slurry thus treated was left at rest for 1 minute to
precibitate Magnetié Core Particles [A], énd_a supernatant
was removed.

To Magnetic Core Particles [A] subjected to the acid
tréatment,'wére added 2 L of purified water, and the
mixture was stirred at ordinary temperature for 2 minutes.
The mixture was then left at rest for 1 minute to
precipitate Magnetic Core Particles tA], and a supernatant
waS'removed. This process was conducted repeatedly further
twice, thereby conducting a washing 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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102 [Pol ymeric substance-formng material] Addition

type liquid silicone rubber of a two-pack type that

the viscosity of Liquid Ais 25@ Pa-s, .the viscosity

of Liquid Bis 250 Pas, the conpression set of a 5

cured product thereof at 150C is 5% the duroneter A

hardness of the cured product is 32, and the tear

stren of the cured product _is 25 kKN m was provi ded
%&eyr?é%qtcen%%ﬂﬁ%‘nc%tlf%ﬁﬁngth%?%w FHTeRRHFERg a slurry.

%gtsllon type liquid S|I|cone rubber will be referred

R TR T ¥ yEhis ﬁ*’eﬂ*ﬁoaml?%%l%fcore
ddltlo ype liquid silicone

e R, qﬁ%%cgt rferd TR AGARGhS  RYA g with

%%ug onThgesaftaw dps! HIRISy oo YSGOs Y o

was measured Vi scomnmeter.

al ut %nlﬁ%f qsé(ﬁgo %{ll 82 hcegetﬂ" 3#0&%' on %ype latlﬂl_'%l(:les and a
S'sub%%%t %Q:b%asmrétrmédmccp FE L cc‘Ei\FéeQa AMcies [a).

mxed 1n proportlons t hat el annunts econe equal .

After thbscod@uitmar @a%actﬂé%n RQURed DI A B 4 @ added
subj ected to a defoami ng treatnment by pressure

r educbifopurd fGWd Rghtel eAnTEHh Vs SQNHIGER] diidered at
conditions of 120 for 30 mnutes, thereby producing a

col-dimat ybadynphawiigea fdrhix kiess«af. 12nhéremraed  athe

di ameter of 29 nm and conposed 25 of cured silicone

r whénreThascdlefimart bedy: Was: dostircitteecto underipitate

conditions of 200C for 4 hours. The col umar. body _

t Rasdobtavee®awdsd alsed [ad ,a aspea mpdmateasuvas tremoved.
This process was conducted repeatedly further twice, and 2
L of purified water heated to 90°C were added to the
particles, and the mixture was stirrgd. The resultant
slurry was filtered through filter paper to éollect
anductive Particles [a]. Conductive Particles [a] thus
obtained were dried in a dryer preset at 90°C.

Conductive Particles [a] thus obtained had a number
average particle diameter of 12 um, a BET .specific surface
area of 0.25 x 103rf/kg, a thickgess t of the éoating
layer of 111 nm, a value N of {mass of gold forming the

.coating layer) / {(total maés of Conductive Particles [a]) of
0.3 and an electric resistance value R of 0.025-9.

(2) Preparation of 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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103 conpression set at 150 29C in accordance with JIS
K 6249. (iii) Tear strength of cured silicone rubber:
A curing treatnment and post-cugiyng of addition type
liquid silicone rubber were conducted under the same 5
conditions as in the item(ii), thereby producing a
sheet having a thickness of 2.5 mm A crescent type
speci nmen was ég{epared by punching fromthis sheet to

neds faang sl ¢ e HFehigtirat (B al i e drbeet gold in
h JI.S K 6249. Dur onet er A hardness: 10 Five
S PR e P T A R T engehe it om
t ked on ano and .the re t ant
e %a?‘écrwa@l LA e e 1D B Y number

<53He o] ﬁ?‘aoroﬁ'}i‘%feﬂe %Fnaeé%ﬁ%alfﬁp# dir v om0 surface

g%g%gctgtcf o ;&%o\ggﬁﬁ% st] &gicﬁeacg % 8p eﬁefégﬁmg

di g rerof0f1468 r:[rrpchﬁe%aq_% ﬁ?b@n cbgﬂ' Qj%lcy formlng the

conductive fil marranging ol es

CouLespRNdinglY fa.dihe eshedd \c%ﬁcﬁmm% 2@ NS [p1]) of
el ectrodes to be inspected in Wafer W2 for test were

Prodyceddinders . fiol Lading condidans d bagor dgnce

wth the construction shown in Figs. 20 and

nEBer Palepafratiese dfr amdduaties S oarc]:

(saturation magneti zation: 1.4 W/ nR; coefficient of

| i near C2bdubetrmal Pexpaniesnci wel@- pikparadd inthehe same

t hi ckness thereof is 60 m The anisotropically

cuadoeti we finl robar paegarg thones 1 @hntihicedote Wavreicles [a]

di mensions of 5,250 min a |lateral direction
except that Magnetic Core Particles [C] 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 diameter of 14 Hm, a BET specific surface
area of 0.04 x 10° m’/kg, a thickness t of the coating
layer of 1892 nm, a value N of {mass of gold forming the
coating layer)/(total mass of Conductive Particles [c]) of
0.10 and an electric resistance value R of 0.12 Q.

(4) Preparation of Conductive Particles [d]:
Conductive Particles [d] were prepared in the same

manner as in the preparation of Conductive Particles [a]

except that Magnetic Core Particles [D] were used in place

- of Magnetic Core Particles [A], and the content of gold in

the plating solution of gold was changed.

‘Conductive Particles [d] thus cbtained had a number
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(left and right direction.in Figs. 20 and 21) and 320

min a vertical direction (upper and | ower direction

in Figs. 20 and 21). 5 Acircuglgar air circulating

hole 15 is, fornmed at a central position between

ani sotropically conductive film arrangi ng arrangi ng

hol es 11 adjacent in the‘vertical direction, and the

di ameter thereof is 1,000 m % roduct i on of
sﬁé’@é?ag%@%%]pﬁad%‘r%“@&rrﬁﬁ& df | astBET specific surface
anlsotro ms, which e

SR Ca‘% f o hCQndfﬁ%i'JZidf ﬁshEesFrEsﬁgﬁgP§3¥9aFang
v@%é’e‘i%@%??roo Pl & GBS P SR Undet T (OOl g
echinlit) aﬁ%%@tﬁﬁ ﬁ‘?eé@en (?gc%ézsﬂsaﬁe?le%? [d]) of
5 20 'Qn ns, L, y@{wogem@{gn aneli g £, each, £ egion

t he be I'ns ec mensi ons of’

6,(890 P'Pelﬂ&ratﬂl%ﬂ Q:tferc%noqw@ﬁé %ﬁ{%ﬂe;% min the

vertical 20 direction. (3) Production of nDId A nold
for nol doRguekast @a@‘l%ll%(?fersomeqawe\é:ec@%ﬂe‘ﬂe irf H® same

was produced under the followi ng conditions in

amenheéanee Wnt Rhdhe regnrstarticii O SiwWudiiE Gearti @tk [a]

22. 25 Atop force 61 and a bottomforce 65 in this
mekdepreshpeact Magine thay € dras @ qltatcgse H2] Findreife rBGR] dfn place
iron and each having a thickness of 6 M On the base

pb&t ¥agd2tiec Cods Pemtdmdgmet(izd subst aice deayterst 6F gold in
(67) for formng conductive parts for connection and

f ehpomaghénioc sedbstiamcet lumyer svag3a @@z for form ng
conductive parts for non-

Conductive Particles [e] thus'obtained had a number
average particle diameter of 7 Um, a BET specific surface
area of 0.7 x 10° m*/kg, a thickness t of the coating layer
of 58 nm, a value N of (mass of gold forming the coating
layer)/ (total mass of Conductive Partiéles [e]) of 0.35 and
an electric resistance vélue R of 0.25 Q.

(6} Preparation of Conductive Particles [f]:

Conductive Particles [f] were prepared in the same
manner as in the preparation of Conductive Particles [a]
except that Magnetic Core Particles [F] were used in place

of Magnetic Core Particles [A], and the content of gold in
the plating solution of gold ﬁas changed.

Conductive Particles [f] thus obtained had a number
average particle diameter of 11 Hm, a BET specific surface
area of 0.06 x 10° m%*/kg, a thickness t of the coating

layer of 128 nm, a value N of (mass of gold foimiﬂg the
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connection, which are made of nickel, are arranged in

5 accordance with a pattern corresponding to a pattern

of the electrodes to be inspeghed in Wafer W for

test. More specifically, the dinensions of each of

the ferromagnetic substance |ayers 63 (67) for

form ng conductive parts for connection are 40 m

(lateral direction) x 200 m (vertical 10 direction) x

100 ahRiMtchi ‘ckifesls) ( Ll B Fereoragritd el ve bstiabekes [£1) of

| ayers 63 (67) are arranged at a pitch of 100 m in a

1ithd} machen &ladirid reaiomncherdlare dheghel i 68

suhstance | ayers 63a (67a) for form ng conductive

parts HFEPALHN-Lorfe GIBH e ark GutGlde tnhe

ferromagnetjc 15 substance |ayers 63 (67) |ocated st
out si de%ﬂ?démtd-ivree (s Cﬁ-ﬁé& a[tﬁewfegrer ad, in I 'same

t | 63 (67 ._.Th ' '
SRS S E'0%,8 D 8 L TR SIEISI P02 (o
t | ' t] 0 i
(S 190 Dl alerelodd ot ol o 90 AL EULLCH] piace
t ' f 1 I ' ' :
|2 AR Ole e ookl M6 IPRGLRY e gora 1
| RHRAGH 20fi Nehisth 1BY JPTJONRANELIG Substance |ayers 63

(67) for formng conductive parts for connection and 2

f err onagpetine tsybsranes chayer s 1638 u6b o) ahokd el Y number
25 conductive parts for non-connecti on have been

f akeedgel Barthe1whadieRase plrate, :El?d(',e d eEed 5% surface

ferromagnetic substance |ayers 6 67) for formng
camebac bifv @ . pdr txs 1f0dr m3,067 conngct dloreand: 786 the coating
ferromagneti c substance | ayers 63a (67a), for formng
conduact ove 1par s ,f @r vadmec dhregct (imarss Ndh-gmghdidming the
substance | ayers 64 (68) are formed by subjecting dry
f coatiagi deyerd /d todeilngaste stfmSionduTitd v darsrigiless [gl) of
of each of recessed parts 64a (68a), at which

0.28 and an electric resistance value R of 0.015 Q.

(8) Preparation of Conductive Particles [h]:

Conductive Particles ihl were prepared in the same
manner as in the preparation of Conductive Particles [a]
except that Magnetic_Core Particles [H] were used in place
of Magnetic Core Particles [A], and the content of gold in
the plating solution of gold was changed.

Conductive Particlés [h] thus obtained had a number
average particle diameter of 10 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 (mass of gold forming the
coating layer)/ (total mass of Conductive Particles [h]) of

0.15 and an electric resistance value R of 0.08 Q.

The‘properties of the conductive particles prepared



the ferromagnetic substance |ayer 63 (67) for formng
the conductive part for connection is located, are 60
m (lateral direction) x 210 gmp@vertical direction) x
25 m (depth), the dinmensions of each of recessed
parts 64b (68b), 10 at which the ferromagnetic
substance | ayer 63a (67a) for formng the conductive
- part féﬁ non- connection is |located, are 90 gm

(IR dTTRTE OH 0 2600 G Mder t] ¢ fOTR Rt Ty es xased in
and the thicknes of ot he ortions,
tﬁ%ﬁe Rl Kottty B o e Shiallom ohe
rts: 100 nm) (4) Production of
Anlso%%ggigqﬁﬁ} pﬁductlve Connectors (Al) to (A10):
The above-descri bed frame plate; spacers and nold
were used to formelastic anisotropically conductive
filmse 20 in the frame plate in the foll ow ng manner
To 100 parts by mass of Silicone Rubber (1) were
added and m xed 30 parts by mass of Conductive
Particles [a]. Thereafter, the resultant m xture was
subjected to a defoaming treatnent by pressure
reduction, thereby 25 preparing a nolding material for
nol di ng el astic anisotropically conductive filnms. The
nmol di ng material prepared was applied to the 107
surfaces of the top force and bottomforce of the nold
by screen printing, thereby formng nolding materia
| ayers in accordance with a pattern of the elastic
ani sotropically conductive filns to be forned, and
the frame plate was 5 superinposed in alignnent on the
nmol di ng surface of the bottomforce through the
spacer on the side of the bottom force. Further, the
~top force was superinposed in



alignnment on the frame plate through the spacer on the
side of the top force. 10 The nolding material |ayers
fornmed between the top force aafl the bottom force
were subjected to a curing treatnent under conditions
of 100*C for 1 hour while applying a nagnetic field
of 2 Tto portions |ocated between the correspondi ng
fgﬁ{qﬂggpetic substance | ayers in 15 the

t hickness-w se direction by el ectromagnets, thereby
formi ng an . elastic anisotropically conductive filmin
each—ef—the—anrsotroptcatiry—cpndgct—ye—fitmar r angi ng

hol e$ of| 28 afie| pLat e: | Frre| etastd ¢ ani sBtfopical ly
condict i ve2 &i #hliss 20 ohita| 08d wi Ij1<be Felscri bed
spec{fic cft bf the |elasticd anitstteopigally
condyct,i veﬁ“ﬁlg has dinengions of| —6,/000{Rm | n the
| at ef ak dizr BEERYN and«1, 200 Rnj A It e | vel ticpl
diregtkon.24p= ol £

. 1_0

n a
fﬂ_a=°n: bonet |part <4in eadh=ol &he
DLC
rts

ela3|@ MiEatr ¢ al |y _conductive filns. 50
condJcEi'vé 2% p fBr| connecti-en e & fanged at a
. = = i . . =3 L. ’ .
pitch @f| £0@ =Rmilin. p i Be (i {he || at dral |dPriction.
The (i fenStons—¢f—eachpf —theconductiveiparts for
conngcgiloff are 40=11giinst he=1pg |lakernaE disgerti on,
200 pngingthes vard cat [dif ecti psands 158 (A |n
t hi ckngsjsg ‘gl'l'gs hicknesis=of &he ekniset at+ng -paft in
the fjunctfonal pgaft |i<¥ 160 g™ | GOndEct|i Fe [parfs for
non- | conpecti-onjarerarranged brt ween—trhe—gond{icti ve
parts foréﬁ’mﬁargece:ti@ﬁ | e€qted| nost —oytsi de=i n the
| at efal WEeLd iTgn— and |t e {fTafe pl at 4. The d| nensi ons
of efich of _THhe "|congucty vefpar{s flor rjon-¢onnpction:
are 60 gms IE t@e « aterfate diregtron= 206 grei p the
vert}cal] di riecd ilons and [150 ] & nd In<t Hi ekness) The
. o [
t hi ckriesis { thithness of| one of |t he
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10 forked portions) of the part to be supported in
each of the elastic anisotropically conductive filns
is 20 gm Anisotropically contlg2tive filnms were
respectively forned in 10 frame plates to produce a
total of 10 anisotropically conductive connectors.
These 15 ani sotropically conductive connectors w ||

CoraRr Ve o P Ay ™ T AR el 1 |
Conduct IAYCﬁil CE e (JﬁA_‘ch@J.d Tgtﬁﬁleio%fﬁec’ 1!19019 T S&Ppé)r{vfg——pack

and the I nsulating parts-in unct’i onal” pafts o
t agtd€ @l sptsap caf | yr 20; gonplucti e, £4lps. in
egﬁﬁﬁéf AnisotropicalIgé%bnductive Cbnnect%rﬁ%A$) ?%e

Anjisidopiyead # yrdanduat | ve Gonnect or +KdN QmdeESsion set of a
observed. As a result, it was confirned that the

Conpue iprodadt [ @S L Presert 1ish sithe Al i Addi®r a
supported and that the conductive particles are
Stareiles 2% Prigsentuddd tpwodutsil ad 131, padd Sthd td®r strength
functional parts. (5) Production of Anisotropically
Corfdudtd veimGahnecidrest i(Bl)5 tkNABEYs [@A08-kdsd as a polymeric
ani sotropically conductive connectors were . produced

i 1§ ubisd agpee fivermriary atiar Al soffhopi eddiy ioGongpet iNieuid
Connectors (Al) to (AlIO except that Conductive _
P&itlilcoes bt eviddedrd refiesmedftcCormludliMecone Rubber
Particles [a]. These anisotropically conductive

cdidrectors will hereinafter be referred to as

Ani sotropi cal l y Conducti.ve Connector (

Ani sot r bpF cRF Py EbhEtice f vERSonfdttben Fgééyigqﬁédpﬁiﬁécone
 BiERUR s A Lhe Loulel A9 aris LD G the
¢ ‘iri‘i' u %tiis\é% sfiitlym';:\fi %d%%_gcq o%f téf?)i es %ti q‘%ﬁidc aslll yi c%%ned urcu ibveer :
A viscosity at 23 & 2C was measured by a Brookfield
viscometer, |
(ii) Compression set of cured silicone rubber:
| Solution A and Sclution B in addifion type liquid
silicone rubber of the two-pack type were stirred and mixed
in proportions that their amounts become equal. After this
mixture was then poured intoc a mold and subjectéd to a
defcaming treatment by pressure reductibn, a éuring
treatment was conducted under conditions of 120 for 30
minutes, thereby producing a columnar body having a
thickness of 12.7 mm and a diameter of 29 mm and composed
of cured silicone rubber. The columnar body was post-cured

under conditions of 200C for 4 hours. The columnar. body

thus obtained was used as a specimen. to measure its
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Connector (Bl) to Anisotropically Conductive Connector

(BIO were observed. As a result, it was confirnmed

that .the conductive particles Bi® present in the parts

to be 15 supported and that the conductive particles

are scarcely present in the insulating parts in the

functional parts. (6) Production of Anisotropically

Conducti ve, Connectors éCl) %ﬁ,éClo): Ten gy

afi¥B ot ISPt dtduct ve eonhBcf6rSTieres yoth JIS K 6249.

produced.in the sa ner_as in Anisotrgpically '

Cdﬁﬁﬁ@tﬁ&gntﬁﬂﬁ%% 4%%!%%&3“??@?%&. C%&%e%& Fiat

Conduct Vv ti : e d. i.n.pla I

Conduct PvEupARp; Efe8tnpll WEHCUSECATRLo62 Rhgivion type

c td W& Gueet i | ' f

ag r?L,éiqri:‘li& sdotS?Lolgli cal | yﬂ%n%uc%?%%%%%%ﬁ_t%fd%% ?{% gé.jarﬁé?’

ARicRLMORIrGAld s iEPRAUC i ey Cfme,ctatere(&;lqamdrmr{@ré Ssheet

to be supported and the insulating parts in 110 the

f waetiinenal Pardisfs tdre 2laski & anicseEeRCaAY specimen was

conductive filnms in each of Anisotropically nducti ve :
d B9 )purePARic draepitald ysHeatued inkes SlofnecdOreear

(C10) were observed. As a result, it was confirned

t batrehgihe sqomduct i 3¢ paristebesante piesentsi R theo.

parts to be 10 supported and that the conductive

pdii) cDegcavecegt dy belryingwsesent in the insulating

parts in the functional parts. (7) Production of

Ani sot ridpre atlige Conpluednged Connebeossme (Bhnes E¢P1O): the

Ten ani sotropically conductive connectors were

pr&8Bcddiin MRESs g R@them £99 RIAThsstr gk diflgy resultant

Conductive Connectors (Al) to (A10) except that
Céﬁ@&@pﬁ@ewas used as a specimen to measure its durometer A

hardness at 23 =+ ZT)in accordance with JIS K 6249.
[Pfoduction of anisotropically conductive connector for
WLBI test]
(1) Production of frame plate:

A total of 80 frame plates each having a diameter of
8 inches aﬁd 393 anisotropically conductive film—arranging'
holes formed correspondingly to the respective regions 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.lo is covar
(saturation magnetization: 1.4 Wh/m®; coefficient of linear
thermal expansion: 5 x 107°/K), and the thickness thereof
is 60 Hm.

The anisotropically conductive film-arranging holes
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Particles Ed] were used in place of Conductive

_Particles [a]. These anisotropically conductive

connectors will 15 hereinafteridpe referred to as

Ani sotropi cal l y Conductive Connector (D1l) to

Ani sotropically Conductive Connector (D10). The parts

to be supported and the insulating parts in the

functional parts of the elastic anisotropically 20 . _

cord FAaGty &2 ] |hEans iedch oF Am Zbtbpittat 14ateral direction

Conductive Connector (Dl) to Anisotropicall )
Adiddt iane! EodtectOrr eI Merfd Bbser @d%dﬁ?\s/l)a.and 320 Um in

result, .it .was conf.irmed that _t condugtive . : . :

p&r LI Sy gsl present. i nhe paanrc{]gocwoe%e&lrseucgtploorr% et Fios. 20

and £ haty the conductive particles are scarcely 25

present 'i'n the insulating parts in the functional

parts. 4(8): P Is f [ ' I ; [V _

Connect & SRt 6 Cefoy T RN o5 ropieany” ¢ @

CRRAYGTITV S GAMBH Yt MRIE arQAUCRE d N tN& AR tive £ilm-

manner as in Anisotropically Conductive Connectors

(Alkrangindy Bolexcant ddiatcdanductine vlaritdal esid®ition, and

were used in place of nductive Particles 5 [a].

These @RineerORheHdo¥ Genductooverconnectors Wil |

hereinafter be referred to as Anisotropically

Cdaduegtriode c tConnedt e@pagckr): to Ani sotropically

Conductive Connector (EIO. The parts to be supported

‘and t heTwnsabatemg part siolldingO efllae theneniicoalr operdad 1y

of the elastic anisotropically conductive filns in
eachduttAnes dtiiogi. c ahiyghCenadic thave aCodmestlérty Bf) tthgrough-
Ani.sotropi cally Conductive Connector (EIO were

ob8épFed Ormeda CRESESPONME NEAY donftihenggdtilvas othghe

conductive particles are present in the parts to be
electrodes to be inspected in Wafer W2 for test, were

produced under the following conditions. A material of
these spacers is stainless steel (SUS304), énd the
thickness thereof’is 20 Hm.

. The through-hole corresponding to each region cf the
electrodes to be inspected has dimensions of 6,600 Wm in
the lateral direction and 1,200 Pm in the vertical
direction.

(3) Production 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 a thickness of 6 mm. On the base plate, 62, 66
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15 supported and that the conductive particles are

- scarcely present in the insulating parts in the

functional parts. (9) Producti®n of Anisotropically
Conductive Connectors (Fl) to (F10): Ten

ani sotropi cal ly conductive connectors were 20
produced in the sane nmanner as in Anisotropically

Conduyct nnect Al); 1.9, (ALQ) that .
on g%gcin‘:la@e A 1 o8 rfﬁ )lv\a/e‘?eer(su sed @?SS Pgé:’cre 'h%?rmlng
v . e _ ( |
con upt(%e/v;gr{g{]%#etcgt ?osr \[NI If?e%%lfog} ﬁégﬁs gffré]%gdnfazélle%trlecd Jypstance
a3 AU SO f@ieh.y AN aYOL A ?c%ngfv@ﬁ%orpa(fgﬁg)fgr non—

(FI'Y to Anisotropically Conductiv nnect or e parts

t @@ HBRAT  8thiand dihe syl &t iNgaRaArt s Aid b Ay in

functional parts of the elastic anisotropically

cordntdatred iirgh i) Racie e AN SUIHORIGR] 06 CORUKdME of the
Connector (Fl) to AnisotropicalIygébndﬁgiive Connect or
( El@)ctweideohsemednASe @ 4R S Wafidr Was feanfudded More
that the conductive particles are present in the
paies itfd dag 1 ysupper tdechearsd driimato ft kadtortudthiev&erromagnetic
particles are scarcely present in the insulating
panios tiam cehd afngnest i60nA16 Parfics.  fok®)iner edueticdri vef parts for
Ani sotropi cally Conductive Connectors (Gl) to (GL0) :
leoTercaniosorepiddaliny (deriduretli vié regrriect) oxs 206 ¢im (vertical
produced in the same manner as in Anisotropically
condectilea) CanAddt dms (CALcknesEAL0RNEX Sptfetriramagnetic
Conductive Particles [ were used in place of : -
csHgacenge paverel 63 (Fg$.aIﬁ9§éréﬁQ§dtﬁ6pﬁcmﬂth of 100
conducti,ve conngétgrs w .l 15 hereinafter be referred

rcal

t oRad -P?oPPoﬁ Fyeéﬁ&dg&Fﬁﬁglon- The ferromagnetic

substance layers 63a (67a) for forming conductive parts for
non—connection are arranged outside the ferromagnetic
substance layers 63 (67) located most outside in a
direction that the ferromagnetic substance layers 63 (67)
are arranged. The dimensions of each of the ferromagnetic
substance layers 63a (67a) are 60 Um (lateral direction) x
200 Mm (vertical direétion) x 100 Wm (thickness).

_Corresponding to the regibns of the electrodes to be
inspected in Wafer W2 for test, are formed 333 reglons in'
total} in each of which 50-ferromagnetic substance layers
63 (67) for forming conductive parts for connection and 2
ferromagnetic substance layers 63a (67a) for forming
conductive parts for non-connection have been formed. 1In
the whole base plate, are formed 19,650 ferromagnetic

substance layers 63 (67) for forming conductive parts for
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Connector (A) to Anisotropically Conductive Connector

(G10). The parts to be supported and the insul ating
parts in the functional partsl®$ the elastic

ani sotropically 20 conductive films in each of

Ani sotropically Conductive Connector (Gl) to
Anisotropically ‘Conductive Connector (GLO') were

h
ORERLSS dhd O (e oy, ffé'éﬁ ddal 14080 632 (672
supRordsg and ddialydhe,& sl e e, are,

scarcely 25 Ppresent in the |nsu atlng parts in the

functi ongln-Rafdrtid Q&bﬂeef&ct' 105 e%l@@f%méaédﬁéned by
Conductive Connectors (Hl) to ( :

aRiEAteRAIrGAlddy Gonductd sses €Peed Qf&::«.&@j ecrddQuced The
in the sane manner as in Anisotropically Conductive

Canpeeisdichs A darH AlO)r exapid thatt Lonductdstd) , at which
Particles [h] were used in place of Conductive
Pahtsi dleasonja@jne thle samlaniAoid dpiveat 163 cductidveforming the
connectors wll hereinafter be referred to as
Arbsidircapivesa lday- tCardu cidriree c tGameitt Aloddlldd t are 60 um
Ani sotropically Conductive Connector (H10). The parts
t d lbéesappaolritred: tdroh )t he 21s Wrat (veg tdardls direciide x 25 Um
functional parts of the elastic anisotropically
céAgnét) ve thel 8 e sdaats off Ardotafopiessd3eCarduet 164> (68b) ,
Connector (HL) to Anisotropically Conductive Connector
(Pﬁo)*’heoehe s éeFe@magd et e sas tancayda vegn fG3aneld 7a)  for
tg t he conducti ve partlcles are present in the
PrEipg hbe15°0ap5drred Patd (P&t "ORe COSREEHiqRe 18 located,
particles are scarcely present in the |nsulat|n . .
pﬁF?s pn”@hélﬁﬁﬁEﬁloﬁéFeﬁ§ﬂP§ X BPSd ket i (ggrgfical direction)

anl tro | aII cond ct nnector for
Eg L b t%) % %%ckness of other portions than

the recessed parts is 125 Um (the thickness -of the recessed
parts: 100 um);

{4) Production of Anisotropically Conductive Connectors
(Al) to (Al0):

The above—-described frame plate, spacers and mold
were used to form elastic anisotrOpically conductive films
in the frame plate in the following manner.

| To iOO partsrby'mass of Silicone'Rubber (1) were
added and mixed 30 parts by mass of.Conductive Particles
[a].  Thereafter, the resultant mixture was eubjected to a
defoaming treatment by pressure reduction, thereby
pPreparing a molding material for molding'elastic
anisotropically conductive films. |

" The molding material prepared was applied to the
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probe test] (1) Production of frame plate: 20 A frane
pl ate having a diameter of 6 inches and 225

ani sotropically conductive filmarrangi ng hol es forned
correspondingly to the respective regions of the

el ectrodes to be inspected in Wafer WB for test was
produced under the follow ng conditions. 25 A

' nater S fra Iate [ covar at ur at
nasur%eﬁcze Clogh i Sl i G L 3 The mora by

pk0-6/ K., and the t hi cknes
thereo Igﬁ%%%%gqj_ e ad%éo IC%JI pukacs Iéelayers in

f”é@&?ﬂé:ﬁ%'%%ﬁpleiy %51Q%%%HE'g¥gﬂé¥g;églﬁ%é¥gbfgally

inalate rectron a Ominavertic

mdﬁﬁ&dd%lvé“fﬁﬂﬂ§“ﬁy'5@'fdyﬂéylQﬁkﬁ%ﬂgﬂf%dﬁésﬁ¥éggjwas

at a 5 central position between anisotropicall

Cerglectimpe sfdd Mn ankapdaid bl ehadAety iNidfife of the
vertical direction, and the dianeter thereof Is 1,000

Mb o) mp FERGHEGE |t@1&o@fgh3&@{éers-pa-6& H$AGHS Fidle Ax dithg bottom
el astic anisotropically 10 conductive filns, which
edolcleaverarpharal thy ebpt BoevghwabBokapekompeded in
correspondingly to the regions of the electrodes to
beligspectedn nhdaffenmd? flarte estrowsdr eheprapduuead on the side
under the follow ng conditions. A material of these
spacths itopsttairekess steel 15 (SUS304), and the

t hi ckness thereof is 30 m The through-hol e

cor r espBhei ngledéngathteagpdn leberie foamect betdeseno the top
‘inspected has dinensions of 3,500 min the |atera

df PEEEI BRAakBC10AGGOM LA TCRe Wear: Sl ecdicdedol en curing

treatment under conditions of 100 for 1 hour while
applying a magnetic field of 2 T to portions located
between the corresponding ferromagnetic substance layers in

the thickness-wise direction by electromagnets, thereby

' forming an elastic anisotropically conductive film in each

of the anisotropically conductive film-arranging holes of
the frame plate.

The elastic anisotropically conductive films thus

- obtained will be described specifically. Each of the

elastic anisotropically conductive films has dimensions of.
6;000 Pm in the lateral direction and 1,200 Mm in the
vertical direction. In a funcfional part in each of the
elastic anisotropidally conductive films, 50 conductive.
parts for connection are arranged at a pitch of 100 Mm in a
line in the lateral direction. The dimensions of each of

the conductive parts for connection are 40 Um in the
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20 (3) Production of nmold: A nold for nolding elastic
ani sotropically conductive filns was produced under
the followi ng conditions. A top0#orce and a bottom
force in this nold respectively have base pl ates nade
of iron and each having 25 a thickness of 6 M On -
the base plate, ferromagnetic substance |ayers for

R LG DS o B bt e g ection ana 150
COnfu e AALLS, T OhrlonpSOANEEL Ok Y GRSRIEMAG o2t 1n

are arranged I n accordance w

cqi i tier f,, 1 he -el I S e
oo AR PR ST E gk "SRR il oy non

5 dinrensiois Hfe eachhfed e fiRddPNBANELd f BUDSIANGEts For

| ayers for formng conductive parts for connection
arriedaidd atefledinast iQMs x40 MHyerdd&d 1 direction
direction) x 100 gm (thi-ckness), and 50 ferronmagnetic

subst atee fmayer plarte: . arhangedeakiangi Hbeh«athlQF pmMe N

2 lines (the nunber of 10 ferromagnetic substance

| ayperdsidtive ljares 25ir desraime ctlieinvesfe fay nemragnetti<
substance | ayers adjacent in the vertical direction:

356 tgmepli ntitdeetiatrer A0Mikmedin ame Thee tiferlr eiiagnation and 150
substance | ayers for form ng conductive parts for

nén- donrédtokoesar.e Eheahjédkoetssi deht.bknkesr ofagnet b€ the

15 substance | ayers | ocated nost outside in a
difPEKEFoROIRAOTSY h& T dfyeomRgitetticc bsusstrRerEddayier $agte of the
arranged. The dinensions of each of the ferromagnetic :
sfib8eaAce ardypertgordca 18y mopidacdriae dildast iien)2 Ox HX00

gm (vertical .directign x 100 ,m (thickness). 20 _
Corresp H&Fﬁ&rPBlFﬁé3?é§P3ﬂ§c5FVFhélémécﬁﬁ Fedeppasdively

| gge%%aeqn' 0 OVl 8LV 19 ot 631 AN SO med 2295 regions

anisotropically conductive connectors. These
anisotropically conductive connectors will hereinafter be
referred to as Anisotropically Conductive Connector (Al) to
Anisotropically Conductive Connector (A10).

The parts to be supported and the insulating parts in
the functional pérts of the elastic anisotropically
conductive films in each of Anisotropically Conductive

- Connector (Al) to Anisotropically Conductive Connector
(A10) Wére observed. As a result, it was bonfirmed 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.
(5) Production of Anisotropically Conductive Connectors

(B1) to (B10):



10

15

20

25

“total, in each of which 50 ferromagnetic substance

| ayers for form ng conductive parts for connection

and 2 ferromagnetic substance 1agers for formng
conductive parts 25 for non-connecti on have been
formed. I'n the whole base plate, are forned 11, 250
ferromagneti c substance |ayers for form ng conductive

parts fqﬂaconnection and 450 1%£ ferromagneti c

Subst anceSt ayar O Vot TGt R P HRTEA 19 e g T SO F prvere

nQn- ¢ tion.. Non- netic substance. | ayers. ar
S Ey HUbT eI e AP T Y okt AT ot 5O R T hbY

tr S i SjoNns 0 S .
A
f oG 1die GoNduetd Mgy e P OPPEEL AL '

| ocated, are 50 gm (I_IgsteecpgllrE %%Ce%tﬂ%]on 51;1(&?%%&@ ]:DarthleS
(Verti cahelier @eliis@robi2R 19 ReRiDL: v R HIJMAHORS 11

of each of recessed parts, at which the 10

f ergrmagiredd:c sbsd Aneed axerad dnf MG dNELy Conductive
conductive  part for non-connection is located, are 50
mCpnalcertalr @EIneatd amiso 2 igmiMmerddcdlctiveatd o ctor

.25 gm (depth), and the thickness of other portions

th@i0he recessed parts is 125 m (the thickness of
the recessed parts: 100 m). 15 (4) Production of -
Ani sot r @hiec alalnyt sCared et isgpCarirel taords theAlilnsulai(iARD)parts in
The above-described frane plate, spacers and nold :
wihe Fse¢ tienEdr magtastaic the sdtasdpic ainlis cormpucta Mey
films in the frame plate in the follow ng manner. 20 -
TECPOT CFaMes Ty MPasst GRCH |G dae SR qal)l idranductive
added and m xed 30 parts by mass of Conductive
PEPTPECEST [FHl) Fref@drodronifé [rlas {anshe iva aampeitor
syhjected to def oam png treat nent ressure
rgggggigﬁretﬁgpgﬁyed. Ag a result, ?¥ gas 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
(Cl}y to (C10):

Ten anisotropically conductive connectors were
produced in the same manner as in Anisotropically
Conductive Connectors (Al) to (Al0) except that Conductive:
Particles [c] were used in place of Conductive Particles
[a]. These anisotropically conductive connectors will
hereinafter be referred 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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preparing a nolding material for nolding elastic 25
ani sotropically conductive filnms. The nolding nmateri al
prepared was applied to the surfaces of the top force
and bottomforce of the nold by 117 screen printing,

thereby formng. nolding material |ayers in
~accordance with a pattern of the elastic

ani.sot ropi cal | conductive fil to be forned,. a
g S R el G A TS SRt Rt
of the 5 bot force thr

nol di sur f ac. h the. .
spcéjcneo{rwug:otnl‘{en 2&% e 3 FHE' Bt oM S ForetC OJZ]I%f hée(?rfdlf%%lve

t u [MypeYe) [ ' X f

B e A S e A B L
forcaey) The ol dint ealal, Laxens f Qe DEbpeen. he that
top 10 force and the bottomforce were subjected to a
CUHA GoddRALiNRN [ Hnden £ondid ionss Gt LAPGHOM - NOW s pe
while applying a magnetic fiel'd of 2 T to portions

| eeaied-t etaMRE R HAe 10Rf reesandi R R romagnetd ¢ scarcely:
substance layers in the thickness-w se direction by
elgeigarmgnetthe tiheraky ithy formindrmnced asdidcional parts.
ani sotropically conductive filmin each of the

ani7s ottrapivcalilon eohdudtsote dildaldy angidigthelee T oafmectors
the frame plate. The elastic anisotropically
cdbductboveDfliflyms t hus obtained will be descri bed
specifically. Each of the 20 elastic anisotropically
conduct Tea Rinige thepidieddrsicomsiugft ive, 500nmaGteisherere
lateral direction and 1,400 min the vertica
dPFESHICEA. 1Pn tacf $REE evaineFarys iim dadisodfroptigally

el astic anisotropically conductive filnms, 50 _
chbRAGECIEe FRPS RO Scditdcticonfdide &xcamjedhalt Fonductive

itch, of 103 min 2 25 lines (the nunmber of conductive
c

_ Bgﬁgglp&Fs ARe@Et6n ¥sFdy 1n place of Conductive Particles

[a] . These anisotropically conductive connectors will
hereinafter be referred to as Anisotropically Conductive
Connector (Dl) to Anisotrdpicélly Conductive Connector
(D10) .

The parts to be supported and the insulating parts in_
the functional par?s of the elastic anisotropically
conductive films in each of Anisotropically Conductive
Connector (D1l) to Aniscotropically Conductive Connector
{D10) 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.
(8) Production of Anisotropically Conductive Connectors

(E1) to (E10) :
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line: 25; clearance between conductive parts for

connection adjacent in the vertical direction: 350 m

in the lateral 118 direction. Ik di mensi ons of each

of the conductive parts for connection are 50 min the

|ateral direction, 100 m in the vertical direction

and 190 min thickness. The thickness of the

insulat%n par.t in the functional part is 5 140 m

Conduct Ve BaF 28 8P Hish-h i B EAMagdr were

bet the caonductive parts for .connhecti.on l.ocat
SRR AL R T T R o SRS e S

pl . | BRSNS a of» the ggng“pt'v -

fé?ﬁﬁ%ﬁﬁhsg%g%ctlon are ggﬁnﬁp% {%ﬁgﬂ ater |%{§§§¥#§h0tlve

200 il o0 _fd1e ed [eAly U GO SNEAM AP particles

t hi ckness. e thickness (thickness of one of the

f qrked ﬁaegboaﬁhs_@ftrbbgc_a@qpt cbadRe t3yrpeshed [ raagh 11

of the elastic anisotropically conductive filnms is 30

Mh oA SRR G Ine eandictiy e d i Al Wersp Iespectdtletive

15 fornmed in 10 franme plates to produce a total of 10

adiosdiecapirc AlH1Y e dutls dte- GOrEaao rconditasSiere Connector

ani sotropi cally conductive connectors will hereinafter

béEl0éf.erred to as Anisotropically Conductive

Connector (All) to Anisotropically Conductive

Connect Bhe( pA20)ts 20 Plee syartos teol keds dpporited laid nchearts in

insulating parts in the functional parts of the

elhst ifengniiooedopiacdlsl wI ddved sctasve of jalnds oty adlet gty

Ani sotropi cal |y Conductive Connector (All) to )

ARPBEPFEPIVEalfiy MCordu EFiGhe domme@&adir ORiA20). ¥néiogrductive

observed. As a result, it was confirmed that 25 the

cORBREEEPE Y Eredndre tHosaGiL ivh GoResare (ComRector

S ted and_that the conductive particles are,
P8R yerhr EBSREVIER -t heSi ﬁsﬁ?ﬁ?iﬁg bl ¥8S; fopRérmed that

f%ﬂ%tEgﬂghceg%%sparticles are present in the parts to be

supported and that the conductiﬁe particles are scarcely
present in the insulating parts in the functional parts.
(9) Production of Anisotropically Conductive Connectors

(F1} to (F10):

Ten anisotropically éonductivé connectors were
produced in the.same mannexr as.in Anisotropically
Conductive Connectors (Al) to (Al0) except that Conductive
Particles [f] were used in place of Conductive Particles
[a]. These anisotropically conductive connectérs will
hereinafter be referred to as Anisotropically Conductive
Connector (Fl) to Anisotropically Conductive Connector
(F10) . |

The parts to be supported and the insulating parts in
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119 (5) Production of Anisotropically Conductive
Connectors (D11) to (D20) : Ten anisotropically
conductive .connectors were prigtluced in the sane
manner as in Anisotropically 5 Conductive . Connectors

(AI'l') to (A20) except that Conductive Particles [d]

were used in place of Conductive Particles [a]. These
2013 ASPLSAL, SIS SRS ML eroprcansy
CORSUGL S5 STRECLST (RhE) 4 SR SOEBLER Yoomauorive
R T e R R

LG AR QL S TRy Bndie: Fue Cankeetsr 18 (BE0) were et

obser VeRdutt i&d eatliclids Was ¢fddded d hale ddies to be

conductive particles are present in the parts to be

sepppoireddaradt R tt AR C QR PP LGl @ AlEe scarcely
scarcely present in the insulating parts in the

f prekieamalinpahies insulh tRnedyeiriten iof N Satdapiciall arts.
Conductive Connectors 20 (EIl) to (E20) : .Ten

ariiL 8ot Papdaaltiync ofid aatiisve ropiedtlen £onelie t ipfcodugetctors
in the sane nmanner as in Anisotropically Conductive
Cofihector SGLAMI:) to (A20) except that Conductive
Particles [e] were used in place of Conductive

Particl @n28nfaptrrnesalani sondupitédakl govordicmsyeere
connectors will hereinafter be referred to as

ARFeBUFBHI &BI FecsaBGcMPRECrCafnedt dRicRtrprigally

Ani satropi cally Conductive Connector 120 (E20) .
Conductive Cohnectors (Al) to (Al0) except that Conductive

Particles [g] were used in place of Conductive Particles
fal]. These anisotropically conductive conneétors will
hereinafter be referred to as Anisotropically Conductive
Connector (Gl) to Anisotropically Conductive Connector
(GlO); |

The parts to be supported and the insulating parts in
the functlonal parts of the elastic anisotropically
conductive films in each of Anisotroﬁically Conductive
Connector (Gl) to Anisotropically Conductive Connector
(G10) were Qbservéd. As a result, it was confirmed that
the conductive particles are preéent in the parts to be
supported and that the conductive particles are scarcely
presenf in the insulating parts in the functional parts.

(11) Production of Anisotropically Conductive Connectors

(H1) to (H10):
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The parts to be supported and the insulating parts-in
the functional parts of the elastic anisotropically
conductive filnms in each of Amixs®tropically Conductive
5 Connector (EIl) to Anisotropically Conductive
Connector (E20) were observed. As a result, it was
confirmed that the conductive particles are present:

in the eé}s t,0 q%_ rted a d t.hat the conducti ve
barti ol B2 A e et AR e GG e GHRARHG T, Were

Aﬁf 5%4%&'&31 sl e arocrb e P o)

d t
pro uce S tC%ﬂ%%%%ﬁﬁgnﬁg?lgg)Fﬁﬂ%ﬁlSg%ﬁghlCgﬁﬁ:Conductlve
C%%tdl\é% %n%ﬂ %s(éﬁ ll)n t;ﬁa(d%Z cttlhzaet fPartlcles

Conductive 15 Particles [g] were used I'n place

_Cq&qUCtTMSsgaéhh§b%§opEéhll%hééﬁdéEt§QErEBhﬁéEt%rs will

conducti ve connectors w | ereinafter be referred to

asoRiiseien el e feandic tdov & Camnect el éﬁ%@lai @onductive

Ani sotropi cal ly Conductive Connect or

paphaccaohe (SUpparct e iand tdpe dangy atdnrct@zd&aﬁztes oamnteh,&or

functional parts of the elastic anisotropically

cadddctive. filnms in each of Anisotropically

Conductive Connector (Gl1l) to Anisotropically

Conduct Fre Cemiector be( G20pomerd ebsertvedinAslating parts in
result, it was confirned that 25 the conductive

pahei érastapeapr paas of tthe pdepstitco apdsosuppdiceddy

and that the conductive particles are scarcely
pF@@@HFtFHGtﬁélmﬁsapaﬁﬁﬁg par feisptrpeitgddyi 6paductive
parts. 121 [Production of circuit board for inspection

fGPHVEBFOFeéﬁP> APuRPAE CEEPRATE LY 0 EPRPEICEA Cof OPnREEP T

Lg ansi on: é 8 X 10- 6/ K)_ was, used as a_base
ﬁiﬁ?aw g served. s 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 iﬁ the functional parts.
[Production of anisctropically coﬁductive connector for
probe test]

(1) Production of frame plate:

A frame plate having a diameter of 6 inches and 225
anisotropically conductive film-arranging holes formed
corre5pondingly to the respective regionsrof the electrodes
to be iﬁspected in Wafef W3 for test was croduced under the
following conditions.

A material of this frame plate is covar (saturation
magnetization: 1.4 Wb/m?; coefficient of linear thermal

expansion: 5 x lOﬁ/K),‘and_the thickness thereof 1s B0 um.
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produce a circuit board for inspection, in which

i nspection 5 electrodes had been forned i n accordance
with a pattern correspondi ng tio4 he pattern of the

el ectrodes to be inspected in Wafer W2 for test. This
circuit board for inspection is rectangular with

di mensi ons of 30 cm x 30 cmas a whole. The inspection

el ectrodes thereof eac gave 10 di.nensions of 60 min

the |atr® W LT Rrid Y260 MG .ae”ﬁanglng holes
direction. This circuit board for inspection w|
hEPEMEFTS PEFEH TP ¢ d0 M5 g3 S @hadidirection and

B rd Ti". [Prodyctiqn af circuit board for inspection
%@ pPHbéntgsﬁFr % éﬁ EEHENF or ced epoxy resin was

Lsed’ as 22 13581 JBtan %lhﬁc%ﬂt%‘&%oi ClCY df“% %

for i nspectl on, 1n I nspect’ on & ect ro

been +hanmd Jdin RCUAINCE Wildh A RALLNY conductive film-
corresponding to the pattern of the electrodes to be

| Bspaekedd mM@fendibdoit i8S tenel Hie-13Q Li rcfatﬂéctlao_-ﬁf dand the
for inspection is rectangular wth dinmensions of

cahémé@eq_»mt@l%x%o\mhqlsel ,bhe iygspection el ectrodes
t her eof each -have dlnen5|ons of 50 min the latera

di(eechbireduand oh0d fmsipadere vertical direction. This
circuit board for inspection will hereinafter be

r ef err ettwdbspacass" ftnspecilding Elkctiitc Bodrsdttdbically
[ Production of sheet--1ike connector for WBI test] A
| aphdatsimet ériilals , obbdicheegaloy hawvienat ipdgira lddppert 22 ough-
| ayer having a thickness of 15 mon one surface of an

i hsdikat FagmsReeo rirespeddénopal wontde awdieas wd dhe
thi ckness. of 20 mwas provided, and 19, 650
tﬁi@ﬁ@ﬁoﬁéﬁe§oe§@hlnéP@@ﬁ@ﬁngntWﬁéﬁghwznﬁpﬁeteSt were
t hi ckness-wi se direction of the 5 insulating sheet and
hH€Pﬁ5C§ddP§ﬁ§Fth8ff@élﬁWWQEECH&Q%QiOHS

A material of these spacers is stainless steel
{SU5304), and the thickness thereof is.30 Wm.

The through-hole corresponding te each region of the
electrodes to be inspected'has dimensions of 3,500 Um in
the lateral direction and 1,400 Um in the vertical
direction.

- (3) Production of mold:

A mold.for mblding elastic anisotropically conductive
films was produced under the followihg conditions.

A top force and é bottom force in this mcld
respectively have base plates made of iron and each having
a thickness of 6 mm. On the base plate, ferromagnetic
substance layers for forming conductive parts for

connection and ferromagnetic substance layers for forming
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in the insulating sheet of the lamnate material in
accordance with a pattern corresponding to the pattern
of electrodes to be inspectediis Wafer W2 for test by
subj ecting the insulating sheet to |aser machi ning.
This 10 | am nate material was then subjected to

phot ol i t hography and plating treatnent with nickel,

wh hort_ ci it ts int | cted t '
e EIVE Lkl RS MTRER I ERER AR dul, of
t he i | at h .t ne, i ect ed
[ N R, A% SERleq AN Alodfigand8 T h 1B o PLOLEE €
‘ . . . X

T o R L

di 5 S 8aGh A the Fdontssurf %%eels%%téiﬂﬁ:gﬁq_@t,s the

was 40 m and the height fromthe surfacé of t

| nsiiatd thsheete@s A0 e THEFEHd et 1D Q0PPSce 1ayers
| ayer 20 of the lam nate material was subjected to a

phat0-alehilY cddaatimBi do-4emye dpadidiereasd .so pm

thereby formng rectangul'ar back-surface el ectrode
partss-eeach dimddigiordi NN ONGn Of v M Zli-dBtion) x 100 Hm

Further, the front-surface electrode parts and

balckrisikrfeaes eleent ridd e qrardrsm gy tel @ S ented 4y are

plating treatnent with. gold, thereby formng

elagutamgael st wctpirtesy, dthud rioduci 1y 1a redeettld kewmber of

connector. This sheet-1like connector will hereinafter

bé SreTEREE e F2YsdginShdatyd ik e rConddateor M ;" .clearance

[ Production of sheet-like connector for probe test] A

| RFTHRCE FRTETRAITGHS Mol sHpnosiimatanfy adlicsisper in the

| ayer having a thickness of 15 mon one surface of an

5 vVieAddicadi fig rSRdéeTrosméd HaY  gal yihe de tar@ lhallinegtdon. The

t hi ckness_of. 20 was praqvided, ndﬁ;l,ZSO ,

LI ORERBICB oo AU G A SChr aiTgHf S5 g conductive parts

t%b%k%%%éb%hi%c%ﬁg%pgk%na%&a%%%d 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 (lateral direction) x 200 Wm (vertical direction)
x 100 Mm (thickness).

Corresponding to the regions of the electrodes to be
inspected in Wafer W2 for test, are formed 225 regions in
total, in each of which 50 ferromagnetic substance layers
for forming conductive parts for connection and 2
ferromagnetic substance layers for forming conductive parts
for non—-connection have been formed. In the whole base

plate, are formed 11,250 ferromagnetic substance layers for

forming conductive parts for connection and 450 -
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i nsul ati ng-sheet and having a diameter of 30 mwere
formed in the insulating sheet of the | am nate
material in 10 accordance withipspattern correspondi ng
to the pattern of electrodes to be inspected in Wafer
W2 for test by . subjecting the insulating sheet to
l-aser machining. This lamnate material was then

S ected to photaqlithograph an | ati ng treatpent.
o T TSt St Sty e (Y ED foh 5 A | STy parts
connected to the copper |ayer were formed in the ,
tﬁrjrwoorud}]qqﬁoclo&n?%tjt “insul ati ng sheet, and at the
same ti | ect.e ont-surf el ectr t.s
i ntegral )71 Jgr[)a néegf:le‘?g %‘%b aencr%esl%té{g%rlsveaé%or %ngeﬁ cbl}f t
. re f . \ r f
R o B I o e e The
f oMU A’ £ &l £4] rode-DaldSeg WasA0 M+ R € he '

hei ght fromthe surface of the insulating sheet was

2GdArolefrRaf tersudNe fpPelyd ayelr @fritiiey @M Nalfauctive
mat eri al was subjected to a photo-etching treatnent

 @ar@Me: apafdctiel 6af ,1dDar&by £, Ml 1ateral
rect angul ar back-surface el ectrode parts each having

digreReiaks)0fx 2@ oMy 6Q-dPt iyt ke dtied)r antoss yid aGrRpth) ,
el ectrode parts and back-surface el ectrode parts were

124 esdijrentsédrtso cef meath nof tregstamt pentts galtd which the
thereby form ng electrode structures, thus producing

a felreemaginied icomméattemce Thive rs Heet -fidded ngpripectaymductive
will hereinafter be referred to as "Sheet-like

Coamdéctfor MRh-®nikestidroris niadadledor eper thledirof(Lateral

el astic anisotropically conductive film (1)

Adiigercitapingalk y 0o gy divievd icerin eldtirmc thien )WBI2 &t ¢kt : (depth) ,
The initial properties of elastic anisotropically

c8Rdu ey EPfCkme Sisn Oda SRS Rrﬂrstdﬂ“&pité“a”ﬂ VG rfr@g3Re parts
is 125 Pm (the thickness of the recessed parts: 100 Um).
(4) Production of Anisotropically Conductive Connectors
(All) to (A20):

The above-described frame plate, Spaceks and mold
were used té form elastic anisotropically.condﬁctivé films
in the frame plate in the following manner.

To 100 parts by mass bf'Silicone Rubber (1) were
added and mixed 30 parts.by mass of Conductive Particles
[a]l. 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

surfaces of the top force and bottom force of the mold by
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Connectors (Al) to (A10), Anisotropically Conductive
10Connectors (BlI) to (B10), Anisotropically Conductive
Connectors(Cl)to(d O, Anisotrbpfcally Conductive
Connectors (D1) to (DO, Anisotropically Conductive
Connectors(El )to(ELO0), Anisotropically Conductive
Connectors (FI) to (F10), Anisotropically Conductive

SRR, B0 ORI U e s =

t%éﬁdé}y&@gﬂm@@ Lter;] Y for desiy Saﬂéé@s&glcauy

on a test table, e ani sotropi ca

C%&i&ﬁidﬁh&ré%@% qfo V}?é A Fanged: an i Sfé@r&sr ﬂ%é Ofas

test in alignment in such a manner that ‘each o
CaAfHatiing fal tish f0r: gomectdoneidasents d$ S&Qf‘@&@dopnthe

the respective electrodes to be inspected of
bottom force through the spacer on the side of the bottom
force. Further, the top forcé was superimposed in
alignment on the frame plate thfough the spacer on the side
of the top force.

The molding material layers formed between the top
force and the bottom force were.subjected to a curing
treatment under conditions éf 100°C for 1 hour while
applying a magnétié field of 2. T to portions located
between the corresponding ferromagnetic substance layers in
the thickness-wise direction by electromagnets, thereby
forming an elastic anisotropically conductive film in each
of the anisotropically conductive film-arranging holes of
the frame plate.

The elastic anisotropically conductive films thus
obtained will be described specifically. Each of the
elastic anisotropically conductive films has dimensions of
3,500 Mm in the lateral direction and 1,400 Hm in.the
vertical direction. 1In asfunctional part in each of the
elastic anisotropically conductive films, 50 conductive
pérts for coﬁnection 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 Mm) in the lateral
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Wafer WL for test. Inspection Circuit Board Tl was

then 25 arranged on this anisotropically conductive
connector in alignment in sughgg manner that each of

the inspection electrodes thereof is |ocated on the
respective conductive 125 parts for connection of the

ani sotropically conductive connector. Further,

Inspection Circuit Board Ti was pressurized domnma d
ufdeeEiosad oPe181B5RgOPFoad 865P| ad ths E%‘F‘Vc’ﬁlve parts

conductive part for connect.ion: g.on the 5 average)
At o8 @@me&tﬁ&g $E5n S Hx@t\k@eﬁh&éﬁt@fratlhéhrf@té%l 100 pm

inspection electrodes in Inspecﬂvﬁp CIE%@&?-B ard TI The

atd e VEdd &% (HoaE T AT er
sygGessleel b asuned At Jt%gy&oaw AL AanGidid1 part is

t he el ec res S value measur e

1%0 %kye 83n&8e%$§e0§ X% Rgﬁtcggﬁggggpﬁg%%%;akganged

t he "ani'sot roprca I ve connec

C QLR the. %’H%rctqfve %%Wtﬂo\ke PR iUn 1ocated most

connection that Rig was Tower than 1 SL to calculate

OBl t@iBORer tthen 16f e eanduatiiore PR tthd Frame plate. The
connection that Rig was lower than 1 92 to all the 15 :

candeeliive spait $akdr 0G0 RheC idodidiu Ftukich@lar tan felreglom-C
resi stance between each of the .19,650 inspection

ekeaheedesn Arknspenl aR CheCliattcBear ditectas t &0 um in

| ead el ectrode of Wafer W for test was successively
neaguredtipatheisaer icanped 49 0d@scinbet iakmeas20 The

except that the load for pressurizing the Inspection
CithégkneBsar(dhficknasschdngeg ©F rhe Fokdged ved tapplsiedt the
to every conductive part for connection: 6 g on the
averigsyp beospppordethdneleacty o tosi slavdd ovgndsotropically
measured as an R6g val ue of the conductive part for
ceandeciténe Aitdhe 25 §ﬁ|§ﬁtrop|cally conducti ve

connect or, thereby i?untln
nlsotroplca Yy con uctlve films were respectively

formed inrlO frame plates to produce a total of 10
anisotropically conductive connectors. These
anisotrbpically conductive connectors will hereinafter be
.referred to as Anisotropically Conductive Connector (All)
to Anisotropically Conductive Connector (A20).

" The parts to be supported and the insulatiﬁg parts in
the functional parts of the elastic anisotropically.
‘conductive films in each of Anisotrdpically Conductive
lConnector (All) to Anisotropically'Conduétive Connector
(A20) 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 dnsulating parts in the functional parts.
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nunber of conductive parts for connection that R6g was
lower than 0.1 91 and the nunber. of conductive parts
for 126 connection that R6g was19.5 92 or higher to
cal cul ate out proportions of the conductive parts for
connection that R6g was |lower than 0.1 SZ and
proportions of the conductive parts for connection

th s 0.5 or higher to al]l_ 5 the conductive
peis T o S r R L P f Gaiators

Proportf%% onductive Proportion of conductive

parts f C ect.jon .t hatparts for .connectio
thatpar?‘%3 %?“%%&ﬁﬁ? ﬁ%ﬁ?%ﬂuﬁo Y as | ST (rere

U MBS, r | . 0 1 ghe
AE?%Etroﬁ%ggfﬁ§h£g%%%%%%%%g%%ﬁﬁ%g?g#Q}ﬁg%. éﬁ#%ﬁ#%?’oo

i ical fnguct i 0 c ( :
mozlg%{(%%@ldld& conduct i bvégl?onq{nkgc{}g{o )( %%e%c g%hagt 8%nducuve
Al elilcaRisc ld 1y weanrduddd e L PN Hr (AGALl @ Wirticies
Ani sotropi cally conductive connector (A5)1 0 01 0 00
Aniagat r opieal byigendupticue 1gonpaaher (A 84nBe@io@s0Qi11
Ani-sotropically conductive connector (A 79 81 0 00
Ahkesetihefiteal e ceTduttdd e« amneatitiotrodiFE10 PR tive
Ani sotropi cal ly conductive connector (A 91 0 01 0 00
ABbsoecdapirc D1y ) c ded detiisver regriredilgr Qondiul®)ik <) hrdctor
00 Anisotropically conductive connector ( B 18 59 72 0
AriP8680r.opi cal | y conductive connector (B 29 49 70

Anisotrogically conductive connector ( B 39 19 40 5
The parts to be supported and the insulating parts in

2 &HQJS. 12é¥£@bje 2 Proportion of conductive

the functional parts of the elastic anisotropically
conductive films in each of Anisotropically Conductive
Connector (D11) to Anisotropiéally Conductive Connector
(D20) were observed. As a'result, it was confirmed that
the conductive particles are pfesent 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
(E11) to (E20):

Ten anisotropically conductive connectors were
produced in the same manner as in Anisotropically
Conductive Connectors (All) fo (A20) except that Conductive
Particles [e] were used in place of Conductive Particles
[a]. These énisotropically conductive connectors will_
hereinafter be referred to as Anisotropically Conductive

Connector (E1l) to Anisotropically Conductive Connector
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Ani satr
Ani sotr
Ani sotr
Ani sotr
Ani sotr
Ani sotr
AR

An 2501
Ani sotr
Ani sotr

opi cal ly conducti
opi cal 'y conducti
opi cal ly conducti
opi cal ly conducti
opi cal ly conducti
opi cal ly conducti
opi cal Iy conducti
opi cally conducti
%&}Hﬁ’t&%%& !
opi c y conducti

ve
ve
ve
ve
ve
ve
ve

ve
I

connect or
connect or
conhg2eét or
connect or
connect or
connect or
connect or
connect or

SORRES Lol

connect or

B 49 49 70
B 59 19 20 8
13 fi)9 29 30 6
B 78 79 60. 0 2
13 89 39 40

13 99 59 60

B 10)9 59 80

C 1)4 38 40 5

23 97, 60.

(
(
(
(
(
(
(
(
Et%%S%n%&}%ﬁféb parts in
(

isot ' ti 45, 48 4
A O AR RN SNELE 0¥ S ROEEL Ole (il dae b G v
And sxodd O vl § 41 ondictd vie &p%?fé&ﬁrc%%%% 9@%&%ive

Ani sotropi cal ly conductive connect or
Aol ol € alt y1 conslunt 1 e copnesi Bf dofaddt 18 S2odnector
Ani sotropically conductive connector ( C 96 3.8 90 8
ANfESEY )N o 68l dbys £ONSHICT ine aCRRRAHOr il Gak0)bnFA &R d7 that
Ani sotropi cal ly conductive connector
Aritsotaopical iwe qendiiciiae connecdornt 1 24ha?&a30c8 to be
Ani sotropically conductive connector (D 34 38 91 7
Asigtargpc andy Wendudtd o mmbhmmeicto rpd i Yl d8 HxX Zcarcely
Ani sotropically conductive connector ( D5)4 67 36 2
ARirseardpiigalthe dowducttive qormiectior ttheD B @9 @18 parts.
Ani_sot ropi cal | y conductive connector (.D 74 19 00 5

Adi7d oFrosiucdiiiop coh dudisiate aormrednbrCqndd g4 ves @airectors

Ani sotr

AH@&&?r&&

&4

opi cal ly conductive connector
(ﬁ’conductive connector ( D 10) 14 17 62

(D1)4 17 62 4

( D94 38 92 5

3 128 T%ble 3 .Proportion_of conduct,ive
Jen anisotropically conductive connectors were

produced in the same manner as in Anisotropically

Conductive Connectors

(Al1l) to

(320) except that Conductive

Particles [g] were used in place of Conductive Particles

[é].

These anisotropically conductive connectors will

hereinafter be referred to as Anisotropically Conductive

Connector (Gll) to Anisotropically Conductive Connector

(G20) .

The parts to be supportéed and the insulating paris in

the functional parts of the elastic anisotropically

conductive films in each of Anisotropically Conductive

Connector (Gll) to Anisotropically Conductive Connector |

(G20}

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.



Proportfon of conductive Pnpurtian of conductive parts

far connection thatparts for connection thatparts for

connection that Rig was | ower 1Zian 10Rag was | ower

than 0.10Nag was 0.50 or higher (~)(Q)(9/0)

Ani sotropically conductive connector ( E 1)1 96 51 8

Anisotropically conductive connector ( E2 -1 65 52 0
i_sot i.cal | y. canduct,i ve co ctar E 31 96. 21

AEISEERER 19 COMAIE o Toh o GrdPE P Tag gy WEBT test]

Amlsotr |caIIy conductlve nect E.52 06

Anlsotr%glcaply conduct i Ve connec QF é%@fafG?é?;Fal
ALLZALIARICAl Y Gon achye, onges 055 (2 Bddy atn . o

troplcal y con ucti e Conhec

Alf)'r%%turc%m C@lr%uﬁ‘%n%%%txldv%d"pq eQ{tJ_(onE %_)nl]‘?v:l'\é_é'? J.Z’lspectlon

Ani sotropically conductive connector E 10)

AR S QLR ORIGA K 24 %@%U%ﬁ&&qw%&irdan%el%ﬁ% Qo pa%tern

Ani sotropically conductive connector. ( F 23 17 48

ARloFHl=@RIneAINGY 160 RHhEC tMe: GONRAT ti:dfe (ell:eo%?ro%sokolbe

Anlsotroplcally conductive connector ( F 43 27 63 6
AdinspllceRidcahnl wagerdwet ifte a¥iect 0hib Eibdud8 Bda2d for

Ani sotropically conductive connector ( F 63 17 94 0
Anhsptrepotalilky reenduetilve: edrorectiotensilbné3oI8 305 cdm x 30 cm

- Ani sotropically conductive connector ( p 83 37 86 5
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| Aﬂﬂ%étF@Eﬁé&ﬁﬁ?eéoﬁﬁuéﬁﬁﬁgr@@nﬁét@@r“

Aasset wopileal | Theobdspettéonophectood¢sFtBeBebY 6chh have
Ani sotropi cally conductive connector ( F 10)3 06 82 6 -
Adisetisdpneablfy 6€ofoudti whecdartectdr diGet)9onl a@d0@00 Mm in
Ani sotropi-cally conductive connector ( G 29 69 40
Ahsovespiealll dieendaeri-veTobAneéronit@g3nd4bogoinspection
Ani sotropi cal | y conductive connector & G 48 88 91. 1
BspPgtegnyFigcuit

“Board T17.

[Production of circuit board for inspection for probe test]

A glaés;reinforced époxy resin was used as a base

material to produce a circuit board for inspection, in
which inspection electrodes had been.formed in accordance
with a pattern corresponding to the pattern of the
electrodes to be inspected in Wafer W4 for test. This
circuit board for inépection is rectangular with dimensions
of 16 cm x 16 cm as a whole. The inspection eledtfodes
.theréof each have dimensions of_50 um.in the lateral
direction and 100 Um in the vertical direction. This
circuit board for inspection will hereinafter be referred
to as “Inspectién Circuit Board T2”7.

[Production of sheet~like connector for WLBI testl]

A laminate material obtained by laminating a copper
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Ani sotropi cal ly conductive connector
Ani sotropi cal ly conductive connector
l'y

( )8 99 50. 01
(

Ani sot r opi cal conductive conhn&ttor (
( G
(G

G 6

G788 6 .0
G 8

Ani satrapicaily conductive connector 9)8 77 90 6

Ani sotropi cal ly conductive connector 10)9 19 20. O
3 Ani sotropically conductive connector ( H1)9 19 20 2

S SR % SIRSUEIIE SETEThele AL 0B B an
A'l'n%%tl qu'n"t‘_;)alé%ecco éci/eofc éﬁtnﬁrde( ﬁh']scg)]gag\?]g%&]%%hlckness

Ani sotropl ca y conduct1 ve connect or

 aaitear B Wl P R f%ﬁf*ﬁ%*?ogﬂ%o%o&&

A@b&@hm@ﬂgca;lﬂrbu@g@mqptﬂh\ée {Pona Q- i 8. &Lﬁé’c@r”bﬂ of the

Ani sotropically conductive connector ( H 98 18 62

ARngol ERRINEAsING GO RGIC tHaVA PN eGtMe te H HO)F) 380 Zn?er% formed
i

129 (2) Anisotropically conductive connector for probe
t eat théhenismilitdngprsopert icdS tfe alaasiiae material in
ani sotropically conductive filns in each of

AarsotdepicealliyhCen gadttieve SConragicord ngAldg e PR ern of
Ani sotropically Conductive Connectors(D 1)to(D20),

Aril setrogiesaltby b€ondispeiote dCimn detferrs (2l 1fatm (HE20) and

Ani sotropi cal ly Conductive Connectors(Gl1)to(G20)were
deved arkéngi fhenhdnpollbdiingy shesreto \Mfserr W dhdminest This
was arranged on a _test table, and 10 the

ahPRAREEBI BALPY iedndast theTc S48 e s Fhodiedédhography

t hi meer WB for test in alignment in such a_manner )
t 3 plating treatment with nickel, whereby short circuit

parts integrally connected to the copper layer were formed
in the through-holes in the insulating sheet, and at the
same fTime, projected front-surface electrode parts
integrally connected to the respeetive 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 Hm, and the height from the surface:of the
insulating sheet was 20 Mm. Thereafter, the copper layer
of the laminate material was subjected to a photo-etching
treatment te reﬁove a part thereof, thereby forming
rectangular back-surface electrode parts each having
dimensions of 60 uUum x 210 Mm . Further; the front-surface
electrode parts and back-surface eleetrode parts were
subjected to a plating treatment With‘gold; thereby forming
electrode structures, thus producing a sheet—like.connector.

This sheet-like connector will hereinafter be referred to
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each of the conductive parts for connection thereof is
| ocated on the respective el ectrodes to be inspected
of Wafer WB for test. Inspectliiasn Grcuit Board T2 was
then 15 arranged on this anisotropically conductive

“connector in alignment in such a manner that each of

the inspection electrodes thereof is |ocated on the
res"%ﬁ%étc;%““ e SCQELeE?SPe"‘FL?PhZI e

AT TG o TS0 oK SRS (odd st %)
232%92% b el Rekerdaic PR el e 1 g o coprex
sty o VR et ERR e dde Y St R o a0

Wa$ 523 aFYGCLSHR ¥ oTRAUILS] (21 1AM SIREHANME; (23%)ickness

to record the electric resisStance val ue neasured as

agRhg yial yg o Earo%‘l%e%lon%%lt e JBAY b Hiru FOMRAGH %dhﬂ

the ani sotropi €al'ly 130 conduct’i ve connector, thereby
Cettiteindd nhhe HrbHer ief +heoRwtYCikines sparilss flrection of the
connection that Rig was lower than 1 52 to calculate -
Odhsa1BReRer Eher tohnbhe aeaRduet idYemeaklyS offor30 um were formed
connection that Rig was lower than 1 S2 to all the 5
candudti vespasttd ngosheennedt ictue. 1Eminaer, marteediedt rinc

resi stance between each of the 11,250 inspection
ehecbrddesei milths pepeitdr r@i couiresBoadd nf2 toardhet p@ttern of
| ead el ectrode of Wafer WB for test was successively
nedsciteaden thebsafbsiwenited is #eder Hed falroesto by

except that the | oad for pressurizing the Inspection
CEPRUPCtBBar $DF2 1Ry LehdRgedPES t6 £O5 oG eM Whéﬁﬁmged This
to every conductive part for caqgnnectjon: aon the
averageye P&tﬁéééﬁdwﬁﬁetQPQC§PPéeF@?ﬁsF&n?@ %ﬁ?hography

measur d as a . .
Eat?ng trea%ment with nickel, whereby short circuit

parts integrally connected to the copper layer were formed
in the through-holes in the insulating sheet, and at the
same time, projected front-surface electrode parts

integrally connected to the respective short circuit parts

. were formed on the front surface of the insulating sheet.

The diameter of each of the front-surface electrode parts

was 40 Um, and the height from the surface df the
insulating sheet was 20 Mm. Thereafter, the copper layer
of the laminate material was subjected to a photo-etching
treatment to remove a part thereof, thereby forﬁing
rectangular back-surface electrode parts each having

dimensions of 20 Hm x 60 Um. Further, the front-surface

electrode parts and back—-surface electrode parts were
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val ue of the conductive part for connection in the 15
ani s.otropically conductive connector, thereby
counting the nunber of conducli¥e parts for
connection that R6g was |ower than 0.1 S2 and the
nunber of conductive parts for connection that R6g
was 0.5 E2 or higher to calculate out proportions of

ORISR 8 OLEIAD LODERLLETY I B corming

p%ltecctfﬁd&mﬁ%eé ha{h% 1\.‘\@&11911??'0 - OLy O ghefy connector

the conductive parts r~ connectrt on. e resu

arﬁlﬁ”%é@—ﬂﬂ@ edhndB3dod apl £1 M EFOPRU L ON 0L referred to

conductive Proportion of conductive Proportion of

cendudae: paris dainLongeqizon thatparts for

connection thatparts for connection that Rte was | owner

t HaresiORsar wasi 4 ioverpddisdr O dORea abss 0L SR s Hiically

(9 (%9 (% Anisotropically conductive connector (Al)1

0 dhdh 30 vAnifSidtjopi cal | y conductive’ connector (A 12)9

91 0 00 Anisotropica]ly conductive connector (A 13)1 0

0X10 @@ iAvisuipicp cat |gorrbnducts vepoonmest dfox ALBY) tdst:

010 00 Ani sotropica]ly conductive connector (A 15)1 0

01 0 00Th@i seiteplcrlPpecthdacriveleohnecanispArdpitaldly

Ol 0 00 Anisotropically conductive connector (A 17)1 0

0 £°0 9@ tAiSs dHrl8si dal 193 Dorrduditi e temmiastidry ((RntB)rive
9.1 0 00 Anlsotroplcally conductive connector (A 19)1
0CHEE GO “Ani (€0 &5t c@LQ) Wtw%&cwwm@
é 00 Ani sotr plcaII conductive connect or D 11)5

O§T9§tﬂﬁ|séﬁﬂ pit@al (B} Londictsate %%Mﬁ@éﬂbFQFqHQEBWP.

,Sgonne%tOrs (Cl) to (C10), Anisotropically Conductive

Connectors (Pl) to (D10), Anisotropically Conductive
Connectors (El) to (E10), Anisotropically Conductive
Connectoré (F1) to (F10), Anisotropically Conductive
Connectors (Gl) to (G1l0) and Anisotropically Conductive
Connectors (H1) to (H10) were determined in thelfollowing
manner.
Wafer Wl for test was arranged on a test table, and

_the anisotropically conductive connector was arranged on
this Wafer Wl for test in alignment in such a manner that
.éach of the conductivé parts for connection thereof is
located on the respective electrodes to be inspected of
Wafer Wl for test. Inspection Circuit Board Tl was then
atranged on.this anisotropically conductive connector in
alignment in such a manner that each of the inspection

electrodes thereof is located on the respective conductive
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Ani sotropi cal ly conductive
Ani sotropi cally conductive
Ani sotropically conductive
Ani sotropi cally conductive
Ani satropi cel ly conductive
Ani sotropi cally conductive
ARSOLL OPL £l L, SODANETL Ve,

I sofropical Ty conductive

AL SO L ORL £al gy, G thn\gggeccoa%%ct&fm(u

Ani sot ropi cal I'y conductiv

A SOt 001 £84 | Yo rBndHet i Vge £ONNESLHT

connect or
connect or
conhg2Bt or
connect or
connect or
connect or
connect o

connect or

Ani sotropi cal ly conductive connector

Ani s Qi

Ani sotropically conductive connector
A Bt Calahy c0@RAUGHH YR GO hdiweah/)e Y ol the
Ani sotropi cal Iy conductive connector (
Arti 55,08 3 00 i o & vt 10 GG ¢ o e e t D sife &t A& 30 B6c@it 8scard T1
Ani sotropi cal ly conductive connector
1 sl sote dpashld Ao condieto v alannatt ofof €244 )@as9 60
1 Anisotropically conductive connector ( G 12)9 99 50
3 sAwricsataiop Igalniaa aondlcit e @onnegiarafufe 18) P9 t80 record
5 Ani sotropically conductive connector
8G-he Adiesdirishinss dgtagerductlive mormentdrag @& Rig) 9adge of
30 3 Anisotropically conductive connector G16)9 69 80
2 RS SOMddIsitdala pagdndingt SR nesHnest o (the rmopgmmically
4 Ani sotropically conductive connector ( G 18)9 66. 9

668 IR ST SHRER AP oo
41 1 Anisotropical
1G°§df§fﬂﬂﬁnﬂﬁﬁq%t€%

eRYl LT

rrdfctatre
conducti ve connector

(
T EQNNATdSOTi gt dhperas ut@wer than 1 Q-

cdygte out a proportion of the conductive parts for

(
(
(
(
(
(
%
(

D1
D1
915
D1
D1
D1
D1

Ronhett or (P2

£ Bode

3)4 78 61 6
4)5 19 01 8
)4 98 81 5

6):5 89 33 2
7)5 58 71 8
8)5 68 62 3

b2 Sgnficbive

{ B atTyddyaemnie

(

E1l

E1l

OB} @A yu CONFLIGLI Ve £ONNEEAQL £ i & 19) 25 96n S1n 8

6)3°26 81 9
8)2 46 42 0.

( E 20)2 96 5. 2

( G14)1 0 09

OHHectDrtle Gurgyer 3ot

G 20)9 69

connection that Rig was lower than 1 & to all the

conductive parts for connection.

Further, an electric resistance between each of the

19,650 inspection electrodes in Inspection Circuit Board Tl

and the lead electrode of Wafer W1l for test was

successively measured in the same manner as described above

except. that the load for pressurizing the Inspection

Circuit Board T1 was changed to 117.9 kg (locad applied to

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 Rgg was

lower than 0.1 £ and the number of conductive parts for



(1) Test 1: A durability test under a high-tenperature
envi ronnent was conducted, in the foll ow ng manner, as

to 5 the anisotropically conduzdive connectors shown
inthe followng Table 5. Wafer W2 for test was
arranged on a test table. equipped with an electric
heater, and the anisotropically .conductive connector

was arranged on this Wafer W2_for test .10 in :

al SYMASHIGh Wirch Beonidmel - Phitt C&alRIGETt ke CodUdeitFe Ot
parts f

. ti.on thereof. is |ocat the . |
B e A a S L s
test. | ti irguit Board T1.was t d. .
ot AV ST Ll 574 oRAet vESRonRberde PARSICtEve
L ' 15 th haof. .t |
R on A TR e 48, BRE gy Mper w0 a1t

r e3RECdntm GORAU I M R S dfesomiiection  of the
ani sotropically conductive connector. Further,

I nspectiea Lhsauts Bear dnddnVag PrB3sdr pzgdadguwnward
under a load of 158 kg (load applied to every
conductive part for 20 connection: about 8 g on the -
average) The test table was then heated 125C. After
the tenperature of the test table becane stable, an
el ectric resistance between 2 inspection electrodes
el ectrically connected to each other through the

ani sotropically conductive connector and Wafer W2 for
test 25 anong the 19,650 inspection electrodes in

I nspection Circuit Board Tl was successively neasured
to record a half of the electric resistance val ue
nmeasured as an electric 133 resistance (hereinafter
referred to as "conduction resistance") of the
conductive part for connection in the anisotropically
conducti ve connector, thereby counting the



nunber of conductive parts for connection that the 5

conduction resistance was 1 Q or

t he

stand for
room t enperature.

t he

aloyg-des

“hi

gher. Thereafter,

ani sotropi cally conducti ve2tonnector was left to
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following Table 6. Wafer W2 for test was arranged on a
test table equipped with an electric heater,
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and ‘the cycle was centinuously repeated 500 tinmes in
total. In the above-described test, those that the 10

~conduction resistance of the conductive parts for

connection is 1 S2 or higher are difficult to be
actually wused in electrical inspection of integrated
circuits formed on a wafer. The results of the above_
test are shown in the 15 following Table 6. In th
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Wafer W3 for test was arranged on a test table, and
the anisotroplcally conductive connector was arranged on
this Wafer W3 for test in alignment in such a manner that
each of the conductive parfs for connection thereof is
located on the respective electrodes to be inspected of -
Wafer W3 for test. Inspection Circuit Board T2 was then
arranged on this anisotropically conductive connector in
alignment in such a ﬁanner that each of the inspection
electrodes thereof is located on the reepective conductive
parts for cennection of the anisotropically conductive
connector. Further, Inspection Circuit Board TZ was ;.
‘pressurized downward under a load of 11.25 kg (load applied
to every conductive part for comnection: 1 g on the
average) . An electric resistance between each of the
11,250 inspecfion electrodes in Inspection Circuit 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 R, value of

the conductive part for connection in the anisotropically
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conductive connector, thereby counting the number of
conductive parts for qonnection that Rig was lower than 1 (9
to calculate out a proportion of the conductive parts for
connection that Riy was lower than 1 Q to ail the |
conductive parts for connection.

Further, an electric resistance between each of the
11,250 inspection electrodes in Inspection Circuit'Board T2
and the lead eleétrode of Wafer W3 for test was
successively measured in the same manner as described above
except that the load for pressurizing the Inspection
Circuit Board T2 was changed to 67.5 kg (load applied to
every conductlve 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
énisotropically conductive connhector, thereby counting the
number of conductive parts for connection that Reg was
lower than 0.1 © and the number of conductive parts for
connection that Rey was 0.5 & or higher to calculate out
proportions of the conductive parts for connection that Reg
was lower than 0.1 Q and proportioné of the conductive
parts for connection that Rey; was 0.5 £ or higher to all
the conductive ?arts fbr connection.

The results are shown in Table 4.
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Table 4

Proportion of conductive
parls for connection thal

Rig was lower than 10

Proporiion of cenductive
patts for cosneclion thal

Reg was lower then0.10

Proportion of conductive
parts Tor coznection thal
Ree was0.342 or higher

(%)

=R
S

(%) (

[
[}
(=]

Anisotropically conductive comnector ( A 11)
Anisotropically conductive comnectar ( A 12)
Anisotropically conductive connector ( A {3)
Anisotropiealfy conductive comnector { A 14)
| Anisotrepically conductive comector ( A 15)
| Anisotropically conductive conneetor { A I6)
Anisotrapically conductive commecter ( A 17)
Anisotropicelly conductive connector ( A {8)
Anisotropically conductive connector { A 19)
Auisotropicelly conductive eonnecior ( A 20)

[4=]
w0

L= OO

pi=]
et bt o el st it et e pmm s

Coodoooooo
ferloe Yoo Y N N X e ¥ e B e o]
cCoooCooooo

Anisotzopically conductive comnector (D
Anisotropically conductive conector (D19
Anisatropically conductive connector (D
| Anisetropically conductive connsctor (D
Anisotropically conductive cornector D
Anisotropically condusiive connector {
Anisatropicelly eonductive connector {
Anisotropically eonduetive connestor {
Anisotrapizally conductive connectar (
Auisotropicelly conduetive connector (

s [N e 8 e b N3 e

DI
D
D
D
D
Anisotropically gonductive cornector { B
Anisotropically conductive connector ( B
Anisatropicelly conductive connectar { B
Anisotropically conductive connsétor { &
Anisotropieally conductive comector { B
Anisstropically conductive conmector { B
Anizotropically conductive connector { E
Anisotropically conductive connector { B
Auisotropieally conductive connector ( B
Anisotropically condustive connector { B

G

Gl

Gi

Gl

Gu

G

— 00D Q0 W YO0 »— TO LY OIS G — W

Anisotropically eonductive commactor {
Anisotropically conductiva connector {
Anisotropicelly conductive connector {
Anisotrapically conductive connectar {
Anisotrapically conductive comnactor (
Arisotropically conductive connecter {
Anigatropically conductive comector ( G 1
Anisotropically conductive connector ( G 1
Anisotropicelly conductive comecter { G 19}
Anisotropically conduetive connecter ( G20)

10

[~

SO OCOODOT | B £ i et 1t [ 1t 1ot

WD D DWW 0o w oo ca

hooooes | o
[=+ e I N LR JUREEE S ) 1




10

15

20

25

2'."" C>C70C?0C7co00C CDOCOCDCIIIW CDOCOOCD a

rr~ .. t-5% .- .-t -0 ? --, .-. rte'" .-Th
--, r~rl1-r. r. r. r-. .-132
CDonco-~O(OC32--5V%+ [ ~~' t|GI)-rNt C >C+7

aEdnmexgal dnexa and; aasdnoD 137 Table 6

‘[Durability test under high—-temperature environment]
(1) Test 1:

A durability test under a high-temperature
environment was conducted, in the following manner, as to
the anisotropically conductive connectors shown in the
following Table 5.

Wafér W2 for test was arranged on a test table

. equipped with an electric heater, and the anisotropically
conductive connector was arranged on this Wafer W2 for test
in alignment in such a manner that each of the conductive
partsrfor connection thereof is located on the respective
electrbdes to be.inspected of Wafer W2 for test.

Inspection Circuit Beoard Tl was then ar:anged 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 connection

-0f the anisotropically conductive connector. Furtber,
Inspection Circuit Board Tl was pressurized downward under
a load of 158 kg (load applied to every conductive part for
connection:_about 8 g on the average). The fest table was
fheﬁ heated 125°C. After the temperature of the test table
became'stable, an electric resistance between 2 inspection
electrodes electrically-conneéted to each other through the
anisotropically conductive connector and Wafer W2 for test
among thé 19,650 inspection electrodes 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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resistance (hereinafter referfed to as “conduction
resistance”) of the conductive part for connection in the
anlsotropically conductive connector, thereby counting the
number of conductive parts for connection that the
conduction resistance was 1 Q 6r higher. Thereafier, 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 boara for
inspection was released.

The above-described process was regarded as a cycle,
and the cycle was continuously repeated 500 times in total.

In the above~described test, those that the
conduction resistance of the conductive parts_for
connection is 1 Q or higher are difficult to be actually
used in electrical inspection of integrated circuits formed
on a wafer.

' The results of the above test are shown in the
following_Table 5. In the following Table 5, the
anisotropically.conductive connhectors indicated as Example
have initial properties that the number of conductive parts
for connectioﬁ that the Rigy value is lower than 1 Q is at
least 90% of the total number of the conductive parts for
connection, the number of conductive parts for.connécﬁion
that the Rgg 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 Q or higher is 0% of the total number of



. C COCOQ COOOO00 Cs) 0CC? N co N 00 00 Cam
00 00 NOOO NOd C7T CVC-OC/yn | | | 00 00 00 00
N C73 4- 00 L-3N |.C7 LC] to3ZICC' m 00 04 00 co
e doco-]' . coct

10

15

20

25

the conductive parts for connection.
(2) Test 2:
A durability test under a high-temperature

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 on a test table
equipped with an electric heater, Sheet-like Connector M1
was afranged on Wafer WZ for test in alignment 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 connector
was arranged on Sheet—-like Conﬁector M1l in alignment in
such a manner that éach of the conductive parts for
connecfion_thereof is located on the back-surface electrode
parts in Sheet-like Connectbr M1, and Inspection Circuit
BoardATl was pressurized downward under a. lcad of 158 kg
{load applied to every conductive part for connection:
about B‘g onn the average).. The tesf table was then heated
125°C. After the temperature of the test table became
stable, an electrib resistance between 2 inspection
electrodes electrically connected to each other through the
anisoﬁropically conductive connector and Wafér'WZ for test
among the 19,650 inspection electrodes in Inspection o
Circuit Board Tl was successively measured to record the
conduction resistance of the conductive part for connection

in the anisotropically conductive connector, thereby
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counting fhe number of conductive parts for connection that
the conduction resisfance was 1 Q or higher. Thereafter,
the anisotropically condﬁctive 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_inspection was released.

The aboﬁe—described process was regarded as a cycle,
and the cycle was éontinuously repeated.SOO times in total.

In the above—described'test, those that the
conduction ﬁesistance of the conductive ?arts 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 above test are shown in the
following Table 6. In the following Table 6, the
anisotropically conductive connectors indicated as Example
have initial properties that the number of conductive parts
for connection that the Rig value is lower than 1 Q is at
least 90% of the total number of the conductivé parts for
connection, the number of conductive parts fof_connection
that the Rw,value'is lower than 0.1  is at least 95% of
the total number of the conductive parts for coﬁnection,
and the nﬁmber of conductive parté for connection that the
Rgg value is 0.5 & or higher is 0% of the total number of

the conductive parts for connection.
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Consi deration: As apparent fromthe results shown in
Tables 5 and 6, it was confirnmed that according to

I d ' f
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hysteresis b
achieved in the conductive parts for connection in the

elastic anisotropically conductive films even when the
pitch of the conductive parts for connection is small, a
good electrically connected state i1s stably retained even
with environmental changes such as thermal hysteresis by
temperature change, and moreover good conductivity 1is
retained over a long period of.time even when they are used
repeatedly under a high-temperature environment.

It was also.confirmed that according to the
anisotropically conductive connectors of Examples,
eieétricél connection to all electrodes to be inspected can.
be achieved by small pressurizing force even when an
electrically connedting operation to a wafer having a great
number of electrodes to be inspected is conducted through a
'sheef—like connector, and so the anisotropically conductive
connectoré are high in level difference—absorbiﬁg ability.
[Durability test in repeated use]

(1) Test 3:

A durability test in repeated use was éonducted in
the foliowing manner; as to the anisctropically 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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10 tenperature change, and noreover good conductivity
is retained over a |long period of time even when they
are used repeatedly under a high-tenperature
environnment. It was al so confirned that according to
the anisotropically conductive connectors of
Exanples, 15 el ectri cal connection to all electrodes _
to be, inspected can be achleved snall ressur|Z|Hg
y% or test

f GRS SMEERT&T O &ét .aéaﬁ%rxg
t nbi f tr t
.&élp@??i@aﬂqegl 2 ol S PG Fhednach ckfoq&s Sritfactive

nectqr, and so .t.he nlsotr plcq %$ (fductlve 20

c %hectors SRR O PSSO T & 5o espective

a@l uréjbe[sl %'e .'.I.E})é e%scted R, ¢ 3@%&@ e%élusf%lr dt]ez: TeSt

|ty t est n repeat ed use was con ted in

t&%sfp@c]tqw NG TRANG! p AT ot '%la%sa%'ﬁ%tng%‘i | OWI ng Sapl e

conductive 25 connectors shown in the ¥

7 anMaberir oW 201 vt eSh RS 134 MGed QA J_tne%tlltg’i‘@rle%t in such a
equi pped with an electric heater, and the

apbsebropheal kb ch39 rcamdu (ihls‘ﬁ)%c(t@_%e e t\e@%le@r [ARGRG £ is
on this Wafer WA for test in alignment in such a

maBeean chahn eaeh rekpkle igendeeiiuee i veapas tfolfor connection
connection thereof is |ocated on the respective
ebécthedesisothepinapagt ednai:chafer cWhnkatorest Fubther,

I nspection Circuit Board T2 was arranged on this
ahnspectpooalliy codndgotirde T@omaec poe sismralziegntennwiard under
such a manner that each of the inspection el ectrodes

t hetesfl g 90okat ddosd ebpliedpéct everyordnsiicord veapest for
for connection of the anisotropically conductive
CcBRARBEESAONFURPREL, 810 PRsfBet PFRTEPeeui t ABearduUTRiaAs
pressuri zed downward under = a | oad of 90 kg (I oad
appPi-édabseefér FheoRANECFévFaPR g for connection in the

anisotropically conductive connector was measured at room
temperature (25°C) to count the number of conductive parts
for connection that the conduction resistance was 1 Q or
higher. The above-described process is referred to as
“Process (1}”.

After the temperature of the test table was raised to
85°C in a state that Inspection Circuit Board T2 had been
pressurized as 1t is, and the anisotropically conductive
connector was held for 1 minute, a conduction resistance of
the conductive parts for conﬁection iﬁ the aﬁisotropically
conductive connector was measured to count the number of
conductive parts for connection that the conduction

resistance was 1 Q or higher. After the pressure against

the circuit board for inspection was released, the test
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connection: about 8 g on the average) A conduction
resi stance of the conductive parts for connection in
the anisotropically conductivesgonnector was neasured
at .room 15 tenperature (25C) to count the nunber of
conductive parts for connection that the conduction
resistance was 1 L or higher. The above-descri bed
pr ss is referr to as "Process (i) ". Af

RN %?O%tﬁéq&%sﬁoqf%bwﬂ%%aﬁ b The shovgsEassribed
a st ate that nf]s ect CI rc,uEg, Boar d 2) Jhad been’
pressirized as da§ he” 2t ot rbjpjr cal ly

conduct iye g%qne?ge%l’cr Cﬂe[lrdog \% arﬁtdsarfll) were

conduction r ance O e con UC

Q@b%crtde% &{gw d &rg S%Il{cppﬁk?@légl - Cctdn%nztg)usly

connector was neasured to count

coRactiaee Ay UiSinfr sgennecti on that the conducti on
resistance was 1 Q or higher. After the pressure

agai nst 1o A& LidMid-ROAMA HQ dSPeAHAE Wasit the
rel eased, the test 140 table was cooled to room _
t erpeiaitiice. rEE akever dasaidatbndiOcess das-tLf®yw ed
to as "Process (ii)". The above-descri bed Processes

(ichnard tiion) jwerie Q r&gak dgkle ASa Ae cYL £icand tdepsyLdeually

was continuously 5 repeated 500 tines in total. In the

abeed- des erlicoad ifoedt ,intsheses itdmtoft hentegprrduet icdnrcuits formed
resi stance of the conductive parts for connection is

108 @rWIalf@hrer are difficult to be actually "used in

el ectrical inspection of integrated circuits forned

10 on a'h@feymbahechupdpeduetléeondatts vBopagerneéprion that
connection that the conduction resistance was 1 SZ or
htéﬁepoaﬂu%g@narr@siﬂtma washd £d dovikighaatite §5°C are

the foll ow n% Tabl. e ]
shown in th fOllOWlng Table 7. In the following Table 7,

the anisotropically conductive connectors indilcated as
Examples.have initial properties thét the number of
conductive parts for connection that the Ryy value is lower
than 1 £ is at least 90% of the total number of the
conductive parts for connection, the number of conductive
parfs for connection that the“Rw value is lower than drl Q
is at least 95% of the total number of the conductive parts
for conﬁectién, and fhe number of conductive parts for
conneqtion that the Rgy value is 0.5 Q,of higher is at most
0.1% of the total number of the conductive parts for.

connection.



t he ani sotropically conductive connectors indicated as
15 Exanpl es have initial properties that the nunber of
conductive parts for connectiomthat the Rig value is
lower than 1 S2 is at |east 90% of the total nunber
of the conductive parts for connection, the nunber of
conductive parts for connection that the R6g value is
| ower tgag O.} 92 20 is at least 95% of the tota
nunber 0F°tfe’conductive parts for connection, and

t he nunber of conductive parts for connection that
the R6g value is 0.5 12 or higher is at nost 0.1% of
the total nunmber of the conductive parts for
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{2) Consideration:

As apparent from the resulits shown in Table 7, it was
confirmed that according to the anisotropically conductive
connectors of Examples, good cenductivity is achieved in
the conductive parts for connection in the elestic
anisotropically condﬁctive films even when the pitch of the
conductive parts for connection is small, and moreover good
conductivity is retained even when they are used repeatedly
over many times.

It was aiso cenfirmed 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 connecting operation to a wafer hafing a great
number of electrodes to be inspected is cenducted threugh a
sheet-like connector, and so the anisotropically 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 can be retained
over a long period of time even when they are used

repeatedly over many times, or even when they are used
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Consi deration: As apparent fromihe results shown in
Table 7, it was confirmed that according to the

ani sotropically conductive connectors of Exanpl es,
good conductivity is achieved-in 5 the conductive
parts for_ connection _in the elastic anisotropically

cIRRFATRAEY | TS v M SR SRS 1 HEFe o fhigonment.
conduct ve AR, 19 SPISELLENLS SR a8, JpLeover
RIS, Y SATES: A e YO DR B o,
SRS B BT 5ol S01Fd ALy SRTBEL OO LL ALY <o
DS TR e MNP L AR, parcs cor
connection in each of the elastic anisotropically
conductive films, and this part to be supported is fixed to
the periphery about the anisotropically conductive film-
arranging.hole in the frame plate, so that the
anisotropically conductive connectors are hard to be
deformed and easy to Handle, and the positioning and the
holding and fixing.to a wafer, which is an object of
inspection, can be easily conducted in an electrically
connecting operation to the wafer. |
Since the respective anisotropically conductive film-
.arranging holes in the frame plate are formed
correspondingly'to the clectrode 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.
each of the anisotropically conductive film—arrcnging holes
may be.small in area, the individual elastic
anisotropically.ccnductive films are easy to be formed. In
addition,‘since the elastic anisotropically conductive film
small in area is little in the absolute qﬁantity of thermal

expansion in a plane direction of the elastic

anisotropically conductive film even when it is subjected
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15 nunber of electrodes to be inspected is conducted

t hrough a sheet-1ike connector, and so the

ani sotropi cally conductive camwectors are high in

| evel difference-absorbing ability. EFFECTS OF THE

I NVENTI ON 20 According to the anisotropically

conductive connectors of the present invention, the
uctive filmhas the

el.astic anisotropically con | ‘
s&&itﬁe&fﬂ% ﬁwaﬁtéor&%p‘*er (i, SR e SRR L  Whe elastic
part.s f.or connection are . prevented from marked|y . .
Ao TR o ePee ol SR A et e THen o
n tiwvi n he retained. over. a |lon .
e Yot <R e e Y el A o gl ff e
OY&k, 1 % tl'oqp%oe%r%i%\ih%tm‘b%n lt'%%érart%e%neaq‘ %L?pansion as
repeat edl'y under a hig -tenperéture environnen

Ace@rdicng _tf%rtrrﬂ‘?lgar’dh%(’tfrr%mec?ila){:eqonQHEEE&gng{%}r)e%t Yoda

for wafer inspection of the present invention,~ 'the
Pl ika 194PRANRE et TR Al tHhe NedIRherAls €498 even

5 of the functional part having the conductive parts

f @hepORRECHWI®T iteseach ofrdfenRlash ¢ anisRieRiCaldser.
conductive filnms, and this part to be supported is

fixed taccbheipericphehy phobt tmbebamissoir epieC@ldeent
conductive film arranging hole in the frame plate, so

t hatethiéchQ apissdativapngal bydcandddhiovencofiadter Soale wafer,
hard to be deformed and easy to handle, and the
pubiithoAsngnanticke offohdispgcandnf,i xiamgbeo candafcgred with
which is an object of inspection, can be easily
céfdgctedannearcérécailyvakppnecsanec tbrgasdpemnatticoriheo wafer, .

.the wafer. 15 Since the respective anisotropically

cBREUBPFGEVEL| ¥h&r PRRGEAGIHOLEsIIRTLNA thr SAR Pleate tadaed

formed correspondingly to the electrode regions, in
WAVER & long period 6f” time even when they are used

repeatedly over many times, or even when they are used
repeatedly under a high—-temperature environment.

According to the wafer inspection ap?aratus and wafer

- inspection method of the present invention, electrical

connection to electrodes to be inspected of a wafer, which
is an object of'inspection, is achieved through the ?robe
member, so that positioning, and holdingrand 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 under a high-
temperature environment.

According to the anisotropically conductive
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el ectrodes-to be inspected have been forned, of
integrated circuits in a wafer, which is an object of

i nspection, and 20 the el asti ciami sotropically
conductive filmarranged in. each of the

ani sotropically conductive filmarrangi ng holes nay

be small in area, the individual elastic

ani sot ropi cal | onductive filns are easy Ig be .

f SFHEECHH S af’d%itt DRI Fte THERHE & difference in
ani_sotrapical l.y.conductive film25 small in area Jis
RIS Y e T R R y SPTher il COBa ppar s
[ j.rectd on of. it he.el ast] isotropicall .
o SR G T Xl SR G ding

t el A .S S, t ; e '
e%%{l? g’ wé%f g{)lt%?ddpiacgér Ieey:L éc]%%%catll ve Tl C?n{%O%I ttacgeaplllane _
did1 @t AudsS +° llﬂ'e,eli%é']fe%ﬂ'é% ned Py e f m{%}p:j?é &rP¥%bject

using a materia having a | ow coefficient of IInear

t et Mals R 035 b thats &g iy i it Be-ddA® zing force.
pl ate. Accordingly., a good electrically connected :
state caicbedsh@gbty tréabneHeemenbewBeBnEhRaYEBl ihesbction
is performed on a |arge-area wafer. According to the

papbe ragnse et ridee o @senis invend i2011s eSidiiceniiRg,

and holding and fixing to a wafer, 10 which is an
obpeducdfi vien spanticaor damrhbe nc droedt eld fictreressabsordring

el ectrically connecting operation to the wafer, and
mebédidy eleorddessdoy thengustsenitt yroam tienr,etediemad ical

over a long period of tine even when they are used '

r EpRALEdLPRoker addngleiciedeasy tovéde viberadied smea bsed

15 repeatedly under a hi gh-tenperature environnment.
ABEBLEVRE PY EREldaPar sisngiedtidort c&sisariat (cardsmefcdion of a
insEection,nethod of the present jnvention, electrica

cBRANEEL PBI1PE &l ¢6EH6des Fo e & AdpEETEd 6f & vdrcdes or
}AﬁlgggFSIBZag 0 98L<Q" o BRREC L r o2 2D %‘ée%nts%re%‘%%'&.
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20 nmenber, so that positioning, and hol ding and fixing
to the wafer can be conducted with ease even when the
pitch of the electrodes to be i4Gpected is snmall. In
addition, the necessary electrical inspection can be
stably performed over a long period of time even when
t he apparatus is -used 25 repeatedly over nany times or
used repeatedly under a hlgh % ﬁgerature envi ronnent .
Accordlng to the anlsotroplcaF onductive 145
connectors of the present |nvent|on a difference in
proj ect ed hei ght between the respective conducti ve

parts for n I I
dlffere%be %@s%gg%hggogiféggg thﬁﬁgkgvgn O@F&€$ﬁf¢al

4i=0md %@Iéla%,ﬁ@%ﬂlma@ﬁmm@ti% 3ilm, in

mafer which is an object of inspection, can
aGHLeHed Ry sl iy IS SAHH Bl WG J O et s Agz;@r&brngeé@on
t he probe nmenbers and wafer inspection apparatus
ceRsfehddned iby alusiHig Krdes v i It dioh spnductfven have
connector high in level difference-absorbing 10
abiekeint Yoaoedr,di ng to the present i nvention, electrica
connection to all electrodes to be inspected can be
achi evedhbyedmalthepedssiriicz iamg sfodmroe iica itlhe damshedtiven £ilm
of a wafer having a |large area of a dianeter of 8

i heRednéitialgpegper tded dhateassrr®00Q@ ditedt riddestat]l number
be .inspected. 15 146 CLAIM5 1. An anisotropically

cBAGEEI FENEBRRETFOPATESIHOTS g @ telogstiic Y, an electric
anlsotroplcally conductive film in 5 which a

pFGPaPI ?9C8f°€oﬁﬁﬁtﬂoﬁgﬁﬁﬁ¥§3ﬁ@#*béﬁﬁe&ﬂQﬂ?Ctlon in a state

ex endlng 3 a thlckness mns% direction of the film
oa een applied to the elastic

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 icad of Y
x 6 g has been applied to the elastic anisotropically
conductive film in the thickness—wise direction is Rg, the
‘number of conductive parts'for connection 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

conductive parts for. connection that a value of Rgg 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 a value of Rgg is at
least 0.5  is at mest 1% of the total number of the
conductive parts for connection.

2. An anisotropically conductive connector suitable
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‘been forned, wherein the elastic anisotropically

conductive film 'has initial properties that supposing
that the total nunber . 10 of tiwy conductive parts for
connection is Y, an electric resistance of the
conductive part for connection in a state that a | oad
of Y x 1 g has been applied to the elastic

ive filmin a thickness

t P | ] duct
RESE Il&ﬁ& uging geleaﬁwfdfla%le|léa9%tlr%.%l¥“ fa of a
th ti h t
tﬁéxur%% 36 % e R & BIEE 10 s
ani,sl ropigal | | k
S AN | Mhsondystine.diimin the

ness-w se redtlon 'S nunber of

conduct i_ve pald %’%f = CapNegLi 'qugao%%fr%t%viaé (;%tfg}‘ Ri g

i s Iomer t han i's at | east nunber

2%ansott%pq%qw I RATS d A1 1GRMISSH Phg tihe JW @aeah

conductive parts tor. connection that a val ue of

R@&ﬂesldlln@\wn thah iGkhed d-Sridle |l@aS-19%% ofr the tﬁa@ﬁe plate

nunber of the conductive parts for connection, and

t he vieu paen &fornc:e@n@mtﬂe\e@o@ﬁnt@ﬂyortocm@ﬁiﬂdae thjichs, in
value of R6g is at 25 least 0.5 S is at nost 1% of the

t ghdlchnefeer refdeasheo tenduGihedst geatasrd WeagpE@G NG, in all
2.. An anisotropically conductive connector suitable

147 bertusdé ithecdmdegthangdelcdotouidal forspeltdronhef wafer,
each of a plurality of integrated circuits forned on
awwatlr isnaa odtigcd off tinspsafidon wainch ac piprdadesy @f

frame plate, in which a plurality of 5 anisotropically
c@ﬂaé@@ﬂpvénﬂuswﬁr@prl@ﬂéulﬁg Jeoldastdaeh fidmsepdinggdayd an the

t hi ckness-w se direction _of the frane plate “have been

f SEABACESY PeSPARATAGIY Cod 18] €ONAyEd iveyifdas—anrangiingh holes

el ectrodes to be _i nspected have been arranged, in al
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 1s composed of a functional part having a
plurality of conductive parts for connection arranged
correspondingly to the electrodes to_be inspected in the
integrated circuits formed on the wafer, which is the
object of inspection, containiﬂg coﬁductive particles
exhibiting magnetism at & high density and extending in the
thickness—ﬁise direction of tﬁe film and an insulating part
mutually insulating these conductive parts for connection,
and a part to be supported integrallyrformed at a
pefipheral edge of the functional part and fixed to the

;peripheral_edge about the anisotropically conductive film-—
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or part of the integrated circuits fornmed on the
wafer, 10 which is an object of inspection, and a
plurallty of elastic anisotropigally conductive filns
arranged in the respective anisotropically conductive
filmarranging holes in this frane plate and each
supported by the peripheral -edge about the

anlsotraplc | 1y caon ctl e filmarran g 15 hole,
WET &l r‘rqléla%ﬁ-1 o]fe tlﬁé Qstit arfi <o ert)p%}‘gl I y

conduct i \f'lee 1nn'5c C.I? oisceda qsoatgoun'céaldfql cc;:)n‘:Jl uc ve £ilm
havi ng a ral conductive parts connecti on —

ak. rr, y. t t _
NG 50 LRI T AR, B SLECH YR Bl mumnes
WefeToh dM G & e p L0 £0E6,0T PRS0 5 GP”téd rlél@ctrlc

conductive particles exhibiting magnetismat’ a

densiitat At &4t el nhddudiie e i ckNEss- am?ecducﬁ@tuprb state
of the filmand an insulating part nutually

| Rslatatd neddese anducd ings padds 451 cannectian, e 12stic
and a part to be supported integrally forned at a _
peamniipheralp ieddd yofcddw dtines ifinat pard anctdrieed-dikse
the , peripheral edge about the anisotropically
cdictecttiive fihlemeb4B iar rRapgi agd hoh eel @cthicf ragksphate, of the
and wherein the elastic anisotropically conductive
f chmduledd vienipeirdl foroperinices: itdratits wposi ey tHeat & Hevad of Y
total nunber of the conductive parts for connection
i & ¥, Jahagl beeri erpliesi drarde ofl atd « amdusttinee iparltly
for connection in a state that a load of Y x 1 g has
bEBRIEFHIVEd Tadm A& dhgstthd ckafissorign chinaption is Reg, the
conductive filmin a thickness-wi se direction thereof
§uﬁP5r Qi d CRAECEANE Pards fomGedraHen dditdudt ivpdue of
part for. connection in a state that a load of Y 10 x 6
gRmad hedireippthart t 02t he 8FaseretafPsopfophearpyal number

of the conductive parts for connection, the number of
conductive parts for connection that a value of Reg 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 a value of Rgy is at
least 0.5 Q is at most 1% of the total number of the
conductive parts for connection.

3; The anisotropically conduétive connector.
according to claim 2, wherein the coefficient of linear
thermal expénsion of the framé plate is at most 3 x 107°/K.

4. A probe member.suitable for use in conduCting
electrical inspection of each of a plurality of integrated
circuits formed on a wafer'in a staté of the wafer, which

comprises:
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conductive filmin the thickness-wi se direction is
R6g, the nunber of conductive parts for connection
that a value of Rig is lower tdmn 1 SZ is at | east
90% of the total nunmber of the conductive parts for
connection, the nunber of 15 conductive parts for
connection that a value of R6g is Ilower than 0.1 SL
is at |east. 95% of the total nunber, of the _conductive

parts 16t SaRIECt FREhriPH HESRIRIEIOTo! ORIt Verce of
P! RN Bt ol Hatfe Hrmort i dtheiborStoraance

c ctive. parts, for connecti
ag{ig:o Fopically SRR vé:{s‘c(§Inneoctaorp‘—’lthcaecrcnorociE My §prrodes to

SRR B S dlonle L
Avﬁﬁ%tfle 1@%“ b%lélc;@@fe gc%@éfd :_ﬁq{bducﬁ'lf Ty 0 troplcally

el ectrical 1 nspéction of e

| HeRh R84 e Ui dtS | %&ﬂfcﬁ@?a waferaih astate ffich is

the wafer, which conprises: 9 a circult board for

| @&ﬂ%@l@@,onorthteh%Lﬁlﬂafc%C%@fthéMﬂl%dlrtsQﬁﬁﬂcprfor inspection.
el ectrodes have been forned in accordance wth a

pat t er nscor res ppndb8omébarpatteraing ebeet nofles ,t @herein
be inspected of the integrated circuits forned on the
waher cof fifflicdlenits odn 1dbjeact thferdnasSpesidaoizicand f the frame
ani sotropically conductive connector according to '
cbdierme2 ior tBe whiislk tireop iamarldyg ednginctttier es urdhace tafr tie at
circuit board for inspection. 5. The probe nenber
amestdidng 118 ki muotl Wereief £ idieenoesf i Limgrr ofhermal
l'inear thermal expansion of the frame 10 plate in the
afFeenEdpNCcaItl ¢ boscuipited igdnfekisn W Fhenwsiradiit board
10-5/K, and the coefficient of |ingar thermal
eiﬁ&n%PéﬁeﬁFlQHbé§eaﬁaﬂ@ﬁﬁaﬁ Fakiong’Kip the circuit

board
6. The probe member according to claim 4 or 5,

wherein a sheet-like connector composed of an insulating
sheet and a plurality of electrode structures each
extending through in a thickness—wise direction bf the
insulating sheet and arranged in accordance with a pattern
corresponding to the pattern of the electrodes tb be
inspected is arranged on the anisotropically conductive
connector.

7. A wafer inspection apparétus for conducting.
electrical inspection of each of a plurality of integratea
circuits formed on a wafer in a state of the wafer, which
comprises the probe member according to any one of claims 4
to 6, wherein electrical connection to the integréted

circuits formed on the wafer, which is an object of



for inspection is at nost 3 x 10-5/K. 6. The probe
menber according to claim4 or 5, 15 wherein a
sheet-1i ke connector conposed df0an insulating sheet
and a plurality of electrode structures each

extendi ng through in a thickness-w se direction of the
i nsul ati ng sheet and arranged in accordance with a

pat correspondi ng t he ttern of the
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circuits forned on a wafer 1n a state o the wafer
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one of claine 4 to 6, wherein electrical connection

t addterdieaatad, @id Qi tSLafed BAOn e W& €8xym electrical
which. is an object of 150 inspection, is achieved

t Hreggictie probsaremergr Sed af@ii t NsnesidOnomrethodiarer .
conprising electrically. connecting each of a -

plurality of integrated circuits fornmed on a wafer to

a tester through~the probe nenber 5 according to any

one of clainms 4 to 6 to performelectrical inspection

of the integrated circuits fornmed on the wafer.



