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1 DESCRI PTI ON ANl SOTROPI CALLY .CONDUCTI VE CONNECTOR
AND WAFER | NSPECTI ON APPARATUS ‘5 TECHNI CAL FI ELD The

‘present invention relates to a wafer inspection .

apparatus and an anji sotropically conductive connector
suitable for use in this wafer inspection apparatus,
and 10 particularly to a wafsRipTgp®Cti on appar at us
for collectively conducting a probe test as to a part
or all of a great nunmber of integrated circuits
formed on a wafer or a wafer inspection apparatus for
col l ecti vel yNCHOTUBOPEOYLAY GLNDIGETT URSIONMECIGRA APar t
or all of a great nunmber of 15 integrated circuits
formed on a waf er, WanGR afivs BRI BAEIN apreaATyisconduct i ve
connector suitable for use in these wafer inspection
appar atus. BACKGROUND ART 20 In the production process
of sem conductor integrated circuit devices, after a
gre&HENAGABeF IBL0i ntegrated circuits are formed on a
wafer, a probe test is generally conducted as to each
of thesE§ Merfenledinigcuidars. rethites waf er waSetrhénspettion
thereby form ng sem conductor chips. 25 Such
seRPebRbuet BRAcAPpanaFetEant @ hbd eorlwealed domnector

-rgﬁfective proper packages. Each of the packaged
ot

eontticfoF PREedfatBds cv Eef tiRFRATEST pngmafes 2 and

subjected to a burn-in test. In order to give a

oAt Tt G2 i FP cat YoheT ot RS R Uh ARitadia tust é§rat ed
cirffit device . ' '
collTectively Conducting a probe test as to a part or 211 of

a great number of integrated circuits formed on & wafer or
a wafer inspection apparatus for collectively conducting a

burn-in test as to a part or all of a great number of

integrated circuits formed on a wafer, and an

anisotropically conductive connector suitable for use in

these wafer inspection apparatus.

BACKGROUND ART

In the production process of semiconductor integrated
circuit devices, after a gréat_number of integrated
circuits are formed on a wafer, a probe test is generally
conducted as to each of these integrated circuits. This
wafer is then cut, thereby forming semiconductor chips.
Such semiconductor chips are contained and sealed in
respective proper packages. Each of the packaged

semiconductor integrated circuit devices is further
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it is extrenely inportant to not only inspect

el ectrical properties of the geni conduct or I nt egr at ed
circuit device 5 by the burn-in test, but also inspect

el ectrical properties of the sem conductor chip

itself. Besides, in recent years, there has been

deviel pped@ (PUNtl e MBI had L hat, & sem condust of LRIP ¢y
itself is used as an integrated circuit device to

digeeatilnt Jmunn acid %wicgﬁzﬂhe%ogoﬂpeégga%dt@frc&& device,
sem conductor chip on a printed circuit board-

Ther efsofegt reifRare irpoardemmid hot gHayaniesing dNetrical
quality of the sem conductor chip itself. Since the

s @Mopenduietsob fChihe isemitBHifct8AdihtSqrdeddl dNG-diS: device
i nconveni ent, the inspection of the circuit 15

déyi cke boampesed tefstt heuseal eongush &¢+ CAiP-iSical properties
conplicated, and so it takes a long tine to conduct

t hé ithepeemicondandori BaPPCLi o8l €0StaddibNECHBS cent years
consi derably high. From such reasons, attention has
b&ébareesent byepaildvel opad W Bloafrer reemeld BNt ian)

test in which the 20 electrical properties of a
cPEeufendeviece cbhposedebf s e conductiortegirispear @ircuit
inspected in the state of a wafer. On the other hand,

i @Y hee pkobeirestly oneirt et wirduittegizatied ciompuisesl of the.
forned on a wafer, a nethod, in which a probe test is
coFIeeeF et o perh bl nildl dmrifrgredexdmpivdt teagd. 2BhdRefore,
integrated circuits anong a great nunber of integrated
cHRILT 165 FOrMemR R B nafEtandne itlve theolamatl ésy p§ the
successively perforned on other integrated circuits,

| B GEHEGEY daoptEE i recent years, there has

been a denan% for collectively performing a probe

t est oﬁ?nFSr E?aﬁﬁ@é?OBQPCtor ¢hip is minudte, and its

handling is inconvenient, the inspection of the circuit

r

device composed of the semiconductor chip is complicated,
and so it takes a long time to conduct the inspection, and
inspection cost thus becomes considerably high.

From such reasons, attention has been recently paid
to a WLBI {(Wafer Level Burn-in) test in which the
electrical properties of a circuit device composed of a
semiconductor chip are inspected in the state of a wafer.

On the other hand, in the probe test conducted on
integrated circuits formed on a wafer, a method, in which a
probe test is collectively perforﬁed on, for example, 16 or
32 integrated circuits among a great number of integrated
circuits formed on a wafer, and the probe test is

successively performed on other integrated circuits, is
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"el ectrodes 81 have

124 or all integrated circuits anong a great nunber of

5 integrated circuits forned o@ a.wafer for the

pur pose of inproving inspection efficiency and

reducing inspection cost. Fig. 18 is a _

cross-sectional view schematically illustrating the

c t.i f exenpl ary conventional 10 wafer

in pé%#@gﬁpg%%EF%¥hs for conducting the W.BI test or

probe test fer, on ich a great nu r of

integraﬁédr§§?%€if%aﬁgvgjggghwpgr%38? Sue AWt eToT

I NSHECAR aRpar escribed in, for. exanple

prar o BT RIR i PO T g el SRnle, 64,

| Aspecti an 1apRRLALYSHas; A6l nﬁ oard .80 for

i nspecti on, on t%e ??on§1§%§#%%§i<wgagygggﬁ aB8"PRT of

t hettiogurel of hieh A.great, NUmer-of d.nspgctjon
A A

akfaRgednan:hhs-fLont sprfacs of ey

forg 20 i%séec??on through a c nﬁg%fg%dggghghsggér%ggon

carg+90 is constructed by a circuit board 91 for

connection and a contact member 95 provided on the

front surf.aas (lsowecrosurbaseidiat heid QHRhael cLRgy

circuit board 90 for connection and having a great

nibes t of t Cont @ scdmoiridh iionl Wt Bat edimBr MM o VED: 1 onal

contact with electrodes (not illustrated) to be

iweispect otk pdct niregradadh wisr cairt schuati @i &fe Iitd@tedst or

an object of inspection. A wafer tray 96 4 al so serves

asrebdeatinEplat & wafashioahwhhenhwaf @redr thatbed $1t he

obj ect of inspection is nounted, is arranged under

thetoomtteet qmemertDhavReberencernader aluch7 wafidi-cat es

a pressurizing nmechanismfor pressurizing the circuit

BéHiRection apparatus are described in, for example, Prior
Art., 1 and Prior Art. 2.

This wafer inspection apparatus has a circuit board
80 fcr inspection, on the front surface (lower surface in
the figure) of which a great number of inspection
electrodes 81 have been formed, and a probe card 90 is
arranged on the front surface of the circuit board 80 for
inspection through a connector 85. This probe card 90 is
constructed by a circuilt board 91 for connection and a
contact member 95 provided on the front surface (lower
surface in the figure) of the circuit board 90 for
connection and ﬁaving & great number of contacts {not
illustrated) brought into contact with electrodes (not
illustrated) to be inspected of iﬁtegrated circuits in a

wafer 1 that is an object of inspection. A wafer tray 96
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5 .80 for inspection downward. On a back surface of

the circuit board 91 for connéttion in the probe card

90, a great nunber of terminal electrodes 92 are

fornmed in accordance with a pattern corresponding to

a pattern of the inspection electrodes 81 10 of the

Clacih tsboard 80 1 afcdNSPeehiqn,  and LReHCLECU L rar 1 that
board 91 for connection Is arranged in such a nanner

t hat tﬁé“bﬂfﬂdﬂ'Bﬁ fﬁ§§gdﬁy$%si%zméﬁﬁtEQSpfgtéﬁPégged under
opposed to the inspection electrodes 81 of the

Citieli dorheard (B&Hdar JsNSPREFLAEL DY QMhAe: PIgE 93 Lies a
In the connector 85, a great nunber of connecting

Pite B6:Galied nepode iR or WRkERLcan; e ehasticaliy boara
conpressed in a |l engthwi se direction thereof are

amranged irisheaeeendaneawwrtih the pattern correspondi ng

to the pattern of the inspection electrodes 81 of the

Cci rcui toboarish 80 forr26: idsped iGtcukhe earAesl 0F,85

is arranged in a state that the connecting pins 86
havenbeenonespechievpkybkocateds o bes weess ¢ hasnspest itrminal
el ectrodes 81 of the circuit board 80 for inspection
andetheotiesnPhabrel éctnedesn 92cofrddrece aiirauid phaeakdn

91 for connection. 25 In the wafer inspection
apparaspsnghogntdna Fhgttdsn of hehaafrerpel-ttihat dlecthedes 81
obj ect of inspection is nmounted on the wafer tray 96,

antl the eircuit board 80 for immpecticon Hnds the circuit
pressuri zed downward by the pressurizing mechani sm 97,

vitre? @By bakhr of otec ebrmeltt | rpigesl 86 efucdhhe manner that
connector 85 are elastically conpressed in the

gyt Pk @l rekerorrdes 94 Fwsulaspadid viedgpeorperd to the
el ectrodes 81 of the circuit board 5 80 for inspection

- arEREEe?T cal ¢y Eotect e t o ttheiircuit board 80 for

inspection by guide pins 93.

| In the connector 85, a great number of connecting
pins 86 called “pogo pins”, which can be elastically
compressed in a lengthwise direction thereof are arranged
in accordance with the pattern corresponding to the pattern
of the inspection.electrodes 81 of the circuit board 80 for
inspection. The connector 85 is arranged in a state that
the connecting pins 85 have been respectively located
between the inspection electrodes 81 of the circuit board
80 for inspection and the terminal electrodes 92 of the
circuit board 91 for connection.

In the wafer inspection apparatus shown in Fig. 18,
the wafer 1 that is the object of inspection is mounted on

the wafer tray 96, and the circuit board 80 for inspection
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corresponding term nal el-ectrodes 92 of the circuit

board 91 for connection, and %he respective contacts

of the contact nenber 95 come into contact with

el ectrodes to be inspected of a part of the

integrated circuits forned on 10 the wafer 1, thereby

a sary_electric connectlon The, waf er
%ﬂ!%&%&%u%ﬁ%ga 8 %n 8 d% qua ﬁsuféﬁﬁggaPﬁFEaﬁﬁsm 97,

hen heated ternitne

| NEoaREos %Mf%’é%@%lﬁf‘?@&@bn%e% 2 ks ?o%ﬁtﬁéhgﬁéﬁsw 65
1 E% %@b§t§EQEf @% un_QE C%@%%EB%?Q dlréggﬁon

[ nspectl on appa at U I nvolves SucC

509E§H§tastggsfﬂéﬁﬁ%kf%ﬂ(Eyectr%dggl§lm@£eﬁggnégggﬁﬁgnboard

apparatus, it is necessary to pressur

r@@D%@E'Yﬁsﬁ@@@f&ﬂ'iﬁh‘%'E%@?icﬂ@g%rfoﬁﬁgé§%ﬁié&ng%eir

force of, for exanple out 0 out

ke&}resﬁoﬂam%eﬁmaqum%%%r%eecbze&ng]rétapk&ut card
el ectrical connection of the inspection electrodes

of 1t her Chabmddt i RPATGhBAHOLcLBaPECHE 0P A P L DI b the
corresponding term nal electrodes 92 of the circuit

boai ta O b0 e Edn@N.intACeh 8k Agl it o1 &XAEs to be
when the nunber of the inspection 25 el ectrodes 81 of

thesgeaiotd tobaarnt 80 offorhenspesdt Oted Ssird Ot £XaH€: on
5,000, pressurizing force of about 4,000 Nis

ridguivaetkas a tholedy Ehbdelone, nédhes apparatdis: 4 meal ves

a 6 problemthat the pressurizing nechani sm 97 for
appingqig orsucihpresseri zi ng frerc delanedi tabkyphedemesmined
large in size, so that the whol e wafer inspection
aip’-[éla?reaitawn@ed‘n’nﬁéle velisirderabl ¥6 | ar gerfvsi zeacds sSEhey
apparatus al so involves a problemthat the service

|6 e ToTi qEHe igisipegitt opodWEE80t$DF dmgpedtd drests as to the

wafer 1 in this state.
However, the conventicnal wafer inspection apparatus
shown in Fig. 18 involves such broblems as described below.
In this wafer inspection apparatus, it is necessary
to pressurize the respective connecting pins 86 under

pressurizing force of, for example, about 0.8 N {(about 0.08

kgf} per pin for the purpose of achieving stable electrical

connection of the inspection electrodes 81 of the circuit
board 80 for inspection to their corresponding terminal
electrodes 92 of the circuit board 91 for connection.
Accordingly, for example, when the number of the inspection
electrodes Bl of the circuit bocard 80 for inspection 1is,
for example, S,OOO, pressurizing force of about 4,000 N is

required as a whole. Therefore, the apparatus involves a
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shortened because each of the inspection electrodes 81

of .the circuit board 80 for itnspection are

pressurlzed under great pressurizing force by the

respective connecting pins 10 86, whereby the

I nspection electrodes 81 are liable to be damaged,

and | rLn ection cost is ipcrease There i.s a
Lok P s B g DecPRetSR chhets rprasig:o
86 _from.the constraEnt of .mech

d
cgﬁﬁgk g i ng are agﬁﬁaﬁpﬁv?gaéi¥éﬁggﬁmﬁé ?@eléﬁgﬁﬁze'
T f |
C|rcufgﬂpboarﬁ%ggef%SE%ngggéP Fon eagﬂgﬁgfgi MEEFOﬁsgrd
91 f.qr de%g%qgcﬁéggFngﬁgggocons|derably long. As a

result, reduce the S|ze of the

waf er 'ﬁﬁ@%§éﬁé¥?t@g¥gyéglf%&&iv% hglgpgb m th?t the

di rection IS respect the 2 para

i puel,ves a;problem,that (Lhe. Whol dfd%f%r ﬁ%@%&kh& is

appar atus cannot be mniaturized. In particu

tberetbasqr seentky been @f%?i%@é/&fl% @ﬂ%@%&} 500 81 of
tac

apparat us constructed by s ing a plural

| AsPest kenit UBbL 8aeag hr §ANPOsad of i B@»er 5%@@%5:%@ Junder
conponents shown in, 25 for exanple, Fig. 18

PiE 996 €p B s Per { oF g nagor(t@sfpﬁedﬂéa&ea,@ek@laep!:%ﬁé&wn@f pins
wafers in a small operating space in parallel.

SREh whaedley 10 pEedpan: Bppanaldis.odési B1i grsxum Yto be

i mportant fromthe viewpoint of mniaturizing the
appexptdis 4rod reducert heiipetaforeacht L BSpRELLOFAINI t

in a height-wi se direction because the whole wafer

I nspectlhemeapparatusibetconesreonst tar abl v dnartge o5 when

the size of each inspection unit in the height-wse
diqrettdomd iy gt Siorcetchecostmedhingf phash@fism, and
require to have a

the connecting pins are actually required to have a length
of about 3 cm. Therefore, a clearance between the circuit
board 80 for inspection and the circuit board 91 for
connection becomes considerably long. As a result, it is
difficult to reduce the size of the wafer inspection
apparatus in a height—wise'direction. In this respect, the
apparatus also involves a problem that the whole wafer
inspection apparatus cannot be miniaturized. In particular,
there has recently been proposed a wafer inspection
apparatus constructed by stacking a plurality of inspection
units each composed of the respective components shown in,
for example, Fig. 18 for the purpose of performing

inspecticn as to a plurality of wafers in a small operating

space in parallel. In such a wafer inspection apparatus,
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consi derably long I ength, a distance of a signa
transm ssi on system becones corsi derably | ong, so that
a 10 problemthat the apparatus is difficult to be
adapted to electrical inspection as to high
functional integrated circuits of which high-speed

- [ ' [ [ Pri 1:. Japanese
PHACSS AL dehel SAUE B0 868 2030 PELSL B
i 585515310 PR SR BRI ER PRI R e
P aseak ¢k puenti en;hag Hsfgggﬁgfs@ndw& acﬁ‘l%égal’quset 8
foregoi ng circunstances a has as 1ts object the

prAYLai parat anvBleribnsy ﬁéi&@u@ﬁ&@é&%é&‘8$H§¥aéf%b1X large

i
suitable for use in conducting electrical 1nspectio

Oﬁhéngﬁﬁ@tsiBHngﬁreQéhifﬁ@ﬁéé%f%hcﬁﬂf%nﬁﬁsgﬂgwﬂgidW%4%ise

waf er, capabl e of 25 being mniaturized as a whole, is

peeventednfromshgstening the service life of its
circuit board for inspection, capable of collectively

per f or m:in@d ASRECNOR &S nh0paAngr €8t r8ghuAbers Ofave a

el ectrodes to be inspected, has good el ectrica

prapet déesb andl eepabderaf, perd:oriame elrect tigakl

i nspection as to high functional integrated circuits,
anck regmiaes 5ot ropi oAl 1he conducetdned deermeet abngyi kabtkat a
for use in 5 this wafer inspection apparatus.
Accdrlidimgtlaot tie preserdtusnvientdidiiiculer eol det hdspted to
provi ded an ani sotropically conductive connector
cAprisioy jarsm dsitdre aanitsotrigpi canley icondudchitwerdtéd
conposed of a plurality of conductive parts for
codracttiore fead i @x tharidi-rigpek@ iprozetsbilcknessrefgsered arises.
direction of the filmand arranged in a

Prior Art. 1: Japanese Patent Application Laid-Open No.
2000-147036;
Prior Art. 2: Japanese Patent Application Laid-Open No.

2000-323535.

DISCLOSURE QF THE INVENTION

The present invention has.been made on the basis of
the foregoing circumstances énd has as its object the
p;ovision of a wafer inspection apparatus which is suitable
for use in conducting electrical inspection of a great
number of integrated circuits formed on a wafer, capable of
being miniaturized as a whole, i1s prevented from shortening
the service life of its circuit board for inspection,

capable of collegtively performing inspection as to a great
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state separated fromeach other along a pl ane

direction of the filmand an ithsulating part forned

anong these conductive parts for connection, and a

frame plate for supporting the elastic

ani sotropically conductive film 15 wherein the frane

pl at.epk r llic material . having.a .
coeffic?eé? %?Q??$%£ﬁ§?%gF%%f”%%ﬁﬁﬁ&%onhS? §°§d ghegtrical
t 0, 20%e 105 S Ks ' rts for connection .
in the efa%r%%gé%#%%?%ggﬁg§F¥§°%%ﬁ8§c ?3% F1 T aresPection
obi ai ped, 28, fdddd G i ' s having a
nunber avg¥sge péﬁfﬁ%1eqﬁggﬁéﬁé§ gggéhg%§’8ﬁnﬁ1%ﬁd
exd i 4 £ Ago BANES | R 132 8LaghEe,po ' -
substanégqgt a ﬁ%gh déhsfty, Fﬂeghg%gd%%¥?%%f%a§?ﬁCT%% B

hamess Qs @S Uh{ee+Qhb Walbghr 22 ,60at i ng | ayer conposed
of a noble netal "and having a thickness of 25 at | east

20 nm  gaebroinfheo condustd v&, partsfahconpecti 00 4y, 5 _

has a duroneter hardness of 10 to 35, and an electric

I eRicstiaree abﬁta%ﬁ%@t@@@ﬁi@ﬁ&hyecﬁﬁﬁﬁ&f% &Q{Hée&ttdzo%o%prising
adj oi ning each other 1s at Teast 10 WMh. In the

aeins etfleepiicakhy sceRducth v ey COBR@EE ©f v @CGGANHI Rehp @t e o
present invention, it is preferable that the frame
pbaveahidsyab(l eastiuoneve hpangh- hol e @xtendiond dakht R& tRnding
thi ckness-wi se direction, and the elastic

ahnset tbprsakby-wioaddctéveidn oW bthearfiangedd Arsuehed in a
manner that the conductive parts for connection

t fepeof saperkbedt Edomi ¢hiim otlver tdircough- hakeei ditBetion of
frame plate. It is also preferable that the frame

pFatefhds andoapl iratlayind parodghalel esoeachhese
extending in the thickness- wise direction, and the
eFaRERet ane sbdFbpi £ | gormamiticti veénd a frame plate for

supporting the elastic anisotropi;ally conductive film,
wherein |
the frame plate is formed of a metallic material

having a coefficient of linear thermal expansion of 3 x
107° to 2 x 107° K, the conductive parts for connection in
the ela;tic anisotropically conductive film are obtained by
filling conductive particles having a number average
particle diameter of 20 to 80 Um and exhibiting magnetism
in an elastic polymeric substance at a high density,.the
éonductive particles have, on a surface of which, a coalting
layer composed of a noble metal and having & thickness of
at least 20 nm, each of the conductive parts for connection
has a durometer hardness df 10 to 35, and an electric

resistance between conductive parts for connection
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filmbe arranged in such.a manner that the conductive
parts for connection thereof agye |located within the

respective through-holes in the frane plate. 15 In

t he anisotropically conductive connector according to

the present invention, an allowable current val ue of

each of the conductlve parts for connection when the
c&ﬁﬁﬁﬁ@%ﬂﬁ{ﬁﬂqhfQﬁh%%ﬁW%@ﬂid@aﬁ§ pPe¥Qurized in the

t hi ckness se direction under a |oad of 20 g may 20
preferaipym%é ﬁPlFEBE?picé@1¥¥F%ﬂq%ﬁ&%ﬂeeq@@PﬁéﬁPrvépeérdlng

of h of the canductive parts for_connection whe
LHE ddhi G alﬁveﬁl&rloncoﬁﬁe&fs.Bﬁef%r%%%smqtzéaaq fframe

th th| knes se direction
d gtoretl }cﬁn 54t O?ﬁ*%tﬁ‘ﬁ)‘?uﬁﬁ F‘éi% Efféjl% 4t the
%%st 1 A In anlzotrop C ductlve connect.or

I
s VGt BPEERRE | RN Fonc 1> Tty e rob{Cally

according” toth
pr . t.2n.10 electrlc resi stance of
g&gg% d?t.%ngaEFs 6F9E8nnBCt Foh 1 T B the
Ebﬁhﬂg §€@ grggrES% 88n%§c€e@§u&$d | %IE?H%&%t%Gahithin
e con UCtI e par oF "CONNRECT I on has béen

Dfﬁés%ké’égh' %%Q%L%ﬁ@?g&@gf y 4l rection under a

| oad of 5 and an electric

resi st ance LOfythe , conduehive ypar Ehgofr&gg%fé%@%a{ﬁq a

the thickness-wise direction as neasured in a st
tﬁ@@ribﬁtﬁOB§U€$k¥§g@aﬁ5le§O@aéﬁ”@%%g'&Rﬁ hag Qﬁ%nthlckness—

~pressurized in the thickness-w se dlrectlon un

hﬂﬁﬂeOﬁlﬁgcﬂlﬁﬁteén@-EN@'@&&JEECtéﬁiS%Qr%ﬁﬂggﬁﬁyvgoﬁéﬁEtlve
for connection is pressurized for 15 mnutes in th

tfﬂDkﬂ@éSaﬂtéﬁgéﬁrﬁﬁtéﬁﬁhlﬁﬂﬁﬁnﬁtﬂ(ﬁwitoﬁheZQogdetﬁﬂe parts
envi ronnent of 80C in tenperature, and the

for cennection therecof are located within the respective
through—holeé in the frame plate.

In the anisotropically conductive connector according
to the present invention, an allowable current value of
each of the conductive parts for connection when the
cconductive part for connection is pressurized in the
thickness-wise direction under a load of 20 g may
preferably ke at least 1 A.

An allowable current value of each of the conductive
parts for connection when the conductive part for
connection is pressurized in the thickness-wise direction
SO0 as to give a distortion factor of 20% may preferably be
at least 1 A.

In the anisotropically conductive connector according

to the present invention, it may be preferable that an
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conductive part for connection is then held for 5
m nutes - in an unl oaded state mms repeated 3,000 tines
be at nost 15 0.1 S2. In the anisotropically

- conductive connector according to the present

invention, it may be preferable that an electric

resi stance of each of the conductive parts for

cc?ﬁn‘?ée‘tril&n G957 1SHE@NCRi EkneestwP § ettt r @R HE Redr T

in a 20 state that the conductjve part for connection ,

h&SHEETOpr éds iz & thn?ﬁ%-‘fh%%wﬁ]efs%@%% i egrd in a

so.,as t ive.a distortion factor of 20% be at nost

0238 Trlenind) sbrirEtivecratt oy G Comiier een

part for .connection in.the thickness-w se direction as
P2 Rhos a ol BT Ers R S e e e fhaoad of

cqonductive part for_cgnnection for 3,000 hours in a

stdt 8 Phactt RBSEofdde v Paft FbTCornettIoh-HHdt senthe

PLESHLLZ6d %grggg%&r%gkﬁ‘éeééié"r‘% s¢, difeqtion in.an.1l

envi ronnent enpérature so as to dive a

d!jﬂ-%EEiLSH Lactor . 0f. 2094 be at, nost Q. %h*éZ-coé\%g%g%ggpart
to t S | de a

e present I nvention, there i al so prov

Vel er cLRSREE! 9N, APPL At L&Js%rufﬁ%fdorim %%35tﬁ'i%%g%§atqise

I nspection of a great number of integrate circu

@1 PBdL OFn auN@ELra WU LN, £OPIY $88 ¢ raaCHEEYEL (RO e
for inspection having a great nunber of “inspection

et &4 OELSe Op 2t T Ontesdace it her eetssarprelessar ds
having a circuit board for connection, 10 on the back

st @ces of n W€ he i Plbral i otiik-eemiBal ungkeckr 0des or
have been fornmed in accordance with a pattern

COF r@SPONEh Néh Or dnpdfit &M sefct he 1 O8Peri+ @R, and the

el ectrodes of the circuit board for inspection, and a
contdott nenberst for connection is then held for 5 minutes
in an unloaded state was repeated 3,000 times be at most
0.1 &,

In the anisotropically conductive connector according
to the present invention, 1t may be.preferable that an
electric resistance of each of the conductive parts for
connection in the thickness-wise direction as measured in a
state that the conductive part for connection has been
pressurized in the thickness-wise direction so as to give a
distortion factor of 20% be at most 0.1 Q, and an electiric
resistance of the conductive part for connection in the
thickness-wise direction as measured after a current of 1 A
is applied to the conductive part for connection for 3,000

hours in a state that the conductive part for connection

had been pressurized in the thickness-wise directicn in an
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which is provided on the front surface of the circuit
board 15 for connection, and ohlwhich a great. nunber
of contacts brought into contact. with respective

~electrodes to be inspected of the integrated circuits

on the wafer, which is an object of inspection, have
been arranggg, ggﬂfgrran ed in_such a manner that the
t e hateFett Fodes “of Mt REMBBTE P LTI T° voar'd 1BV e @
connection are opposed.tq their correspondi ng
iﬁgﬁ%% ?%&P%|§%'$%ﬂé§gg °t%§ &itr BGPt Eogrg' f or

I nspect ,,Qp., .and.a ' i.cald cti .
comnect f CSFOERE Taont Mtrere e skBee dp afoo
| 9 Rpanged | 23,CLEEY f -
i%gpeétion aﬁ%h%ﬁgqg%?%SFt BogﬁggkéFgggﬁﬁﬁ t%?ﬁ?ﬁq%%que
PreQke 1Gard: if O JL3ReGLLV kY eleekti g Nact

i nspection electrodes to tﬁegterning+$%5_€€2%tréﬁgg%d

| &it-he swaf afs drasipeet bonaappar ghusnacsRsding 1o the
present invention, the three of the circuit board for

‘i nspecti 0fi rbher afh 50t rop Galdpe GaRAUeLL Y85 CONGLEL O number

and 5 the circuit board for connection nay be fixed

i Bfaiskakertibat o Betebasti 6nani sEdA O G aoRdUeHH:ve
filmin the anisotropically conductive connector has

been hel hatisk pnessuniized by ithei¢i pedkd boarcbdsction,

i nspection and the circuit board for connection,

t ber eby bheki nspéetéont ldhetlecd rmdesaiiinyt e eieietlint 1

board for inspection and their corresponding term nal

et bettoddssi havhebeem ciip tmddard forordconrectiicbnaapaettern
el ectrically connected through the conductive parts
fepreconnectiion ta &heaahdsotriopitcalingpectdpduetf iezérodes of

connector.
the circuit board for inspection, and a contact member,

which is provided on the front surface of the circuit board

. for connection, and on which a great number of contacts

brought into contact with respective electrodes to be
inspected of the integrated circuits on the wafer, which is
an object of inspection, have been arranged, and arranged
in such a manner that the terminal electrodes of the
circuit board for connection are opposed to their
corresponding inspection electrodes of the circuit board
for inspection; and

an anisotropically conductive connector of the
construction described above, which is arranged between the
circuit board for inspection and the circuit board for
connection in the probe card teo respectively electrically

cennect the inspection electrodes to the terminal
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15 The wafer inspection apparatus according to the
present invention nmay conpriser@a pressurizing
mechani sm for pressurizing the circuit board for

i nspection to electrically connect the respective _
contacts of the contact nenber in the probe card to

the el ectrodes to be inspected 20 in the wafer, which

i §lerdrosiesct of i nspection, wherein the circuit

board for inspection is pressurized by the

pr essuriZi vyt neetahi SHPsHerSby REFE 3éigspreording to the
an|sotrop|call conductive filmin the anlsotroplcally
cBhAGEE Ve Y6RmeEPor T8 RBFE=anl Presstrided I idhdor
circuit 25 boaRd for |ns ecti ﬂ and the circuit board

f bFSEBRAECPI one ﬁﬂé?‘éw Ph‘éa% %p%%‘i“?%“é’lee&‘)%&é%“ and

ge circuit ection and .t he

B cShorlhgBORI i HAF BPERERoUES 19V B tHeedl deur state
t . | ect | t :
CPBB0gh T he RORBGCTT Voo pErt S50 bt ¥ St “Q%C.fﬁ%én the
qgﬁfg%{gg cal#y cond ct{ve connector Accg;dlng H9 L
rop# Y R

ani so ca‘? Yy con UC Ive connec e presen

YETLLED A8, LA a0 s ) KRt Y e
'E%fﬁdi@ ﬂ@gﬁ 'f%r S ﬁéEﬁldﬁ“aéﬁgyé% Eh%hgnsgﬁgglfﬁ

ani sot ropl cal y conductive connector is not

@f@ﬂ%é’@% t’ﬁ?e f(f%ltplk‘%ﬁd %ol}ehqps %%Eggyaﬁd their

positioning operation of the 10 anlsotroplca y
GNAUCH e CoRNectOInd10 £l actrpdes llnntt%réd@qrcwtbsoard for

connected can be conducted with ease. Since the

neirad d d G draterd ad1 dorm g theddrae pl aheouhasthel ow
coefficient of linear thermal expansion, the franme

plcatdm sy exeet d e nfo didmisd aiialn Snakihlel By ie¥eRobNcaldy
changes of tenperature environnent, whereby a good
conductive connector.

The wafer inspection apparatus according to the
present invention may comprise a pressurizing mechanism for
pressurizing the circuit board for inspection to
electrically connect-the respective contacts of the contact
member in the probe card to the electrodes to be inspected
in the wafer, which is the objéct of inspection, wherein

the circuit board for inspection is pressurized by
the pressurizing mecﬂanism, whereby the elastic
anisotropically conductive film in the anisotropically
conductive ccnnecter is held and pressurized by the circuit
board for inspection and the circuit board for connection,

thereby the inspection electrodes in the circuit board for

inspection and their corresponding terminal electrodes in
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el ectrically connected state can be stably retained.

Si nce the conductive parts foraconnection in the

el astic anisotropically conductive filmare obtained

by filling the specific conductive particles in the

el astic 20 pol yneric substance having the duroneter
hardness falling wthin the specific range, high
cohduetreiiy bsandhievethnneid omegeveleghrically connected
el ectrically connected state to el ectrodes i ntended

t bhbeugbnheet edniucisiub|sachifevedongeaceonhénekbetric

resi stance between the conductive 25 parts for
comheetronirally feykicHyvECieghorel iability on
connection to el ectrodes intended to be connected is.

achi ev@¢CordiBIAERoFEFE NGy S Ot HeP B Siot rispidesqiye connector
conductive connector according_to the present

i o e F orr e3P bel AT EMY (Hdéd ellﬁStéC\/\%‘fié?OFﬁ%é%%}r%h

$ aratus According to the wafer |nsgect|on a par at us

RHE S Y eSeHt VRS ofifisct o of =t Plofmed of a

| t |1 t th f
G T e dre e she g ohgh e ohr ?%%hswsr%ﬁecally

ani s troplca escr d abov

d
aHaro e?féﬁ el o Saegtron br it he %f%.% § rrane

: tro e f CUIt ard for |ns ect:on
HHE 3 e bl o FRE e Py R o 1

erm nal” €l e Srredi e

f%%%%“utﬂo %a% RHI %'nﬁu%%'ikzgvggngggfé r S{%a' 41 PLESSHL 2 Dengea

orce there i s no

L2y ger %%@Jn%%té&e@%%”h:%”béﬁd&@%e&ﬂ??@#réazéeﬂg mechani sm

I'n addition since a clearance between the circuit

- board §oncEnspechiom o, a}ﬁhdtéﬂealc'fro‘?cH hoPRARd £iQhe plate

connection is short, the size of the wafer inspection
%@%a%@t&ﬁw|dbéﬂf%cﬁ%bghbfm&§§egkr@ﬁéfﬁ!ﬁ expansion, the

frame plate has excellent dimensional stability even in
changes of temperature envircnment, whereby a good
electrically connected state can be stably retained.

Since the conductive parts for connection in the
elastic anisotropically conductive film are obtained by
fiiling the specific conductive particles in the elastic
polymeric substance having the durcmeter hardness falling
within the specific range, high conductivity is achieved,
and moreover an electrically connected state to electrodes
intended to be connected is stably achieved.

Since the electric resistance between the conductive
parts fbr connection is at least 10 MQ, high reliability

on connection to electrodes intended to be connected is.

. achieved.
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can be made smal |- Accordingly, the wafer inspection
apparatus can be miniaturized B a whole. Since the
pressurizing force applied to the 20 inspection

el ectrodes of the circuit board for inspection is
smal |, the inspection el ectrodes are not danaged so

that th 0 for. ectl r.ev
from S C %é%%ﬁlllrl] 1 h:‘&geer%l’illcseo Iyeopolde-ﬁ :Lve connector

'%%r&%%tdlq Lairodes aof .t tjs‘v&rrca' t.Board for 2% Lseqd in
hrouﬁw ﬁ?

|nspect|o are ele trically connecte

sge%l%%g ;@ARESOLE gﬂlgghg 99 ductive connector,

whereby the “inspectl Fecttodes can be arranged at

a high Zg@@@fcﬁ’n% 15 AGROnMingl YL]po?s Q#IE% L2 of the

I nspection el ectrodes can be t a great

nyrhern@f ialeekrades, teogﬁecf$§pﬁﬁ;%ﬁfﬁﬁﬂl@%lﬁgsﬁgﬁﬁggtlng

collectively Inthé electric connection thr

SEE@'Eh%cu@taﬂb§98r9@£C§$§ﬁe@9ﬂﬁPQkJ%%EC%@@%%EQrboard for
contact resistance can be made | ow, and a stab

C@Bﬂﬁé&ﬁgoﬁt@Eetﬁénaﬁﬁsoﬁﬁﬁﬁfﬁéﬁiy'%%nﬁﬂ@%lggogonnector
el ectrical properties can be obtained. Since the

| aspeciben gbect| oslesrady the: aireuiti choardnndBti®f of the
I nspection are electrically connected to the term na

elecpeotiesn ot ledercdecw i hrard foon ccppaeat Fop iNEPsghion
the specific anisotropically conductive connector, a
distianeeteofiime bi ghalt todnsmssihen csyst ém sanrbersmde
short, so that the wafer inspection apparatus can be
adaptedtion el ectuical dSiiavspeatidon asald brghsurizing
functional integrated circuits of which high-speed
processisry sat ethired s BRI BReDESCRIPTION: CRadtiEscaled
DRAW NGS

mechanism as the pressurizing mechanism. In addition,
since a clearance between the circuit board for inspection
and the circuit board for connection is short, the size of
the wafer inspection apparatus in the height-wise direction
can be made small. Accordingly, the wafer inspection
apparatus can be miniaturized as a whole.

Since the pressurizing force applied to the
inspection electrodes of the circuit board for inspection
is small, the inspection electrodes are not damaged, so
that the circuit board for inspection is prevented from
shortening the service life thereof.

The inspection electrodes of the circuit board for
inspection are electrically connected through the specific

anisotropically conductive connector, whereby the

inspection electrodes can be arranged at a high density.
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Fig. 1 is a plan viewillustrating an exenplary 20
ani sotropically conductive comwctor according to the
present invention. Fig. 2 is a cross-sectional view of
the anisotropically conductive sheet taken along |ine
X-Xin Fig. 1. 25 Fig. 3is a plan view of a frane
plate in the anisotropically conductive connector
sRERRTHANEILY. . B ITPRE. NANPET a0 HBEPSEEI YRS G es can be
illustrating, on an 16 enlarged scale, an elastic
aﬁp§8??op§€aﬁpﬁtc6n§H€FFv%UmP¢h1Ofne1$¢&¥0des to be
anlsotroplcally conducti ve _connector shown in Fig. 1.
FirgsPsciedacapobs- dBePFohatl GoeWFtitRt¥ating the
constructi of an exenplary nold for noldin L
el astic® 5 50% es]cﬁ‘?totﬁcéél Wﬂ@&ﬁ&&@ﬁ VTP tf?:? g5Peciic
a_Cross- sectlgE §M/|Ilustrat|n a state that a
Ycofi

pataf P &f “hagh VOt RS PR 5 Esi 1P T MepdsitgRRce
h b lied t | di t f d
e nES BRRE A6ve 58 A S E kR e i aan Do

I£+H8tratln%%tggatqgg§$as téé¥£cal aﬂ%%ﬁ%&ﬁ%éegggagg

a-For o i ng-an i ¢ dni Soth
éﬁ%g% ¥e film Fig. 8 is a cross-sectional view
ilTTustrating the construction of an exenplary wafer
| NSPeckl AR ARRRA’ 3kUBec12oACCOLILDGALO bRC L €381 ¢ poard

|nvent|on Flg cross-sectional

'fdﬂ“ﬂﬂéﬁééﬁhéﬁ é%gng¥gé¥¥fgé¥ﬂ§ et %@eg ?br%Hbttermlnal

board for inspection and circuit boar
QQ@%%%ddeléEtEH%VEﬂfHuﬂ@§ﬂﬁ&B!Q%r APPRALALYSHShEWILLR the

Fig. 8.

specific aniscotropically conductive connector, a distance
of a signal transmission system can be made short, so that
the wafer inspection apparatus can be adapted to electrical

inspection as to high functional integrated circuits of

which high-speed processing is required.

BRIEF DESCRIPTICN OF THE DRAWINGS

Fig. 1 is a plan view 1llustrating an exemplary

-anisotropically conductive connector according to the

- present invention.

Fig. 2 is a cross—sectionél view cof the
anisctropically conductive sheet taken along line X-X in
Fig. 1.

Fig. 3 is a plan view of a frame plate in the
anisctropically conductive connector shown in Fig. 1.

Fig. 4 is a cross—sectional view illustrating, on an
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.20 Fig. 10 is a cross-sectional viewillustrating the
construction of a principal pakt of an exenplary probe
card wused in the wafer inspection apparatus according

to the present invention. Fig. 11 is a

cross-sectional viewillustrating the 25 construction
Oferglaﬂrd 's%anJTeQara% Qh zanether; exen ﬂaf‘éa}’llgzg%go%rgu%%qze £1ilm

used I the wafer I nspection apparatius ac gto

'thﬁLHﬁﬁ§%&ﬁs@%¥%§ﬁhgﬁi¥1§% b9t 1 & égfg%‘%%%Wﬁ in Fig. 1.

illustrating another exe ary —ani sotropi cal

conduct{ye cONNect Qrr ACCAl NG Lo Lhe, P{ESSM ring the
Invention. Fig. 13 is a cross-sectional Vview _ ,

| llowstratbicign @7 an e§eﬁﬁi§f@quﬁfQ&ﬁ*H@ﬂdﬁ%@sghcelastic
ani sotropically conductive film in the _ _
aBn3ebrepheakhYyCeRANGE V& comect or shown in Fig. 12.

Fig- 14 is a plan -viewillustrating a further

exenpl aryy and sif rORIGAIH-%eOREHE | ¥8aF OB ating a state
according to 10 the present invention. Fig. 13 is a

Cth&s- sephiranak) vineyhd4d sistratd navion aRteg8kayged

scale, an elastic anisotropically conductive film in
tesanisotopi kat | ye@ondidtiae teoanesl 8k nghahe M= Fi Baver
14. 15 Fig. 16 illustrates the construction of an
appanad usn usedndlbd. conducting Test 2 in Exanpl es.

Fig. 17 illustrates the construction of an apparatus

used f drhgconddet Engr¥estsdcitiomamules.i1figtrd8ing ahe

cross-sectional viewillustrating the 2D construction

oforahtiexemptmryl cormviértri enainpwafgr mbhdpéct ilomiding an
elastic anisotropically conductive film.

Fig. 8 is & cross-sectional view illustrating the
construction of an exemplary wafer inspecticn apparatus
_according to the present invention.

Fig. 9 is a cross-sectional view iliustrating a
connected state between a circuit board for inspection and
a circuit board for connection in the wafer inspection
apparatus shown in Fig. B.

Fig. 10 is a cross-sectional view illustrating the
construction of a principal part of an éxemplary probe card
used in the wafer inspection apparatus according to the
present invention.

Fig. 11 is a cross-sectional view illustrating the
construction of a principal part of another exemplary probe
card used in the wafer inspection apparatus according fo

the present invention.
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apparatus [Description of Characters] 1 Wafer 10

Ani sotropical Iy conductive conpector 25 15 Elastic

ani sotropically conductive film 15A Ml ding nateri al

| ayer 16 Conductive parts for connection 18 16A, 16B
Projected parts 17 Insulating part 18 Conductive

parts for non-connectjon 20 Frame plate 21

Thr ought h8t es2 23 FhPbEYhHIN el B2 i ingupnosdarderemplary
i nspection .31 _Inspection electrodes 35 Pressuri zing

MECHANTERAP 86 WaT SIS 146 PPBBECESF 2220 i to the

ard for .connection 10 42 Term nal el ectrodes 43
Gﬁfﬁéeﬁln§nﬁfn%&ﬁﬁectlng el ectrodes 45 Cont act

nb B ts 46b Contacts 47
o o e T e S S alee F et b som 21
f t Insul atin arI 48 Sheet-1i ke
cganggngr S&%E anﬂlﬁﬁﬁﬁﬁlgh%%%sgg oritacts cpgguctive film
%S

Fégn hgurf ack-surface el ectrodes

HEPE R IRE coddTRbn e PR B V"1
Fig. 12.

Fig. 14 is a plan view illustrating a further
exemplary anisotropically conductive connector according to
the present invention.

Fig. 15 is a cross—-sectional view illustrating, on an
enlarged scale, an elastic anisotropically conductive film
in the anisotropically ceonductive connector. shown in

Fig. 14.

Fig. 16 illustrates the construction of an apparatus

~used for conducting Test 2 in Examples.

Fig. 17 illustrates the construction of an apparatus
used for conducting Test 4 in Examples.

Fig. 18 is a cross-sectional view illustrating the
construction of an exemplary conventional wafer inspection
apparatus.

[Description of Characters]
1 Wafer
1¢ Anisotrepically conductive connector
15 Elastic anisotropically conductive £ilm
15A Molding materizl layer

le Conductive parts for connection
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52 Ferromagneti c base plate 53 Non-nmagnetic base plate
53A Magneti c nenber-receiving fgcesses 25 533
Projected part-form ng recesses 54A Spheri cal

magneti c nenbers 543 Lid nenbers 19 56 Bottom force 57
Ferromagneti c base plate 58 Non-magnetic base plate
58A Magnetic nenber-receiving recesses 5 5813

Proj ect etlopartefortedpdeeessesi7 5% sSpharirealpart
magnetic nenbers 59B Lid nenbers 60 Mold 61 Top force

62 Fer rmmagreative hase splfatendf-63nkectbomagneti c
subst ance | ayers 64 Non-nmagnetic substance | ayers 66

Bot 2 @ mrfremee A tlEer r omagnet i ¢ base Tlrateh-681es
Ferromagneti c substance | ayers 69 Non-magnetic
subs aMte dugyehsle5 80 Circuit board for inspection
81 I nspection el ectrodes 85 Connector 86 Connecti ng
pi n¥0 90 iRPcob¢ bardddioC roaptchband for connection 20
92 Term nal el ectrodes 93 Guide pins 95 Contact nenber
96 IMf Rspeayion Plessupizing Aechamissmrizing mechanism

36 Wafer tray

40 Probe card

‘41 Circuit beoard for connection

42 Terminal electrodes 43 Guide pins

44 Connecting electrodes 45 Contact member (s}

46a Beam parts 46b Contacts

47 Anisotropically conductive sheet

47a Conductive parts for connection

47b Insulating part

48 Sheet-like connector

48a Insulating sheet

49 Contacts 49a Front-surface electrodes

48b Back-surface electrodes

49¢c Short circuit part
| 50 Mold 51 Top force

52 Ferromagnetic base plate

53 Non-magnetic base plate

53A Magnetic member-receiving recesses

53B Projected part-forming recesses

543 Spherical magnetic members

54B 1,id members
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K Posi tioning holes P Conductive particles 100 One

“electrode plate for test 25 10ilgPatterned el ectrode

102 Leading el ectrodes 105 O her electrode plate for
test 106 Common el ectrode 110 Vol tneter 20 115 DC
current 116 Constant-current controller 120 Spacer 5
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The

enbodi nBAtECBf TPHe® present invention will hereinafter
be described in detail. [Anisotropically conductive
conrdct BEFrengonatie Ress adak%ew il lustrating an
exenplary 10 anisotropically conductive connector
accoPdi M TRREMe L privsent idf¥ention, and Fig. 2 is a
crogg-sectional view of the anisotropically

condtift M98 EonReREBP et ak&T A1 G 195K X in Fig. 1.
This_anisotropically conductive connector 10 is 15
cong?ﬁugfgaeﬁ eanp%¥5§§%%m%ﬂﬁsﬁﬁ??ﬁﬁQﬁﬂ |y conductive
fil %5 eﬁhibit%ng conductivity in a thickness-w se
di r 8¢t SRt haraor T add ot ¢ &% ar frame plate 20
sup ting this elastic anisotropically conductive
fiI%?%Stlgn%e%%%%%sed of a netallic material. 20 As
il ustrAat in Fig. 3, a pluralkity.of through- holes
21 %@cﬁﬁgx ending in the thicle;nL‘L)ssT-O §%Ma¥%ection "and

‘havi l.ar Ln_section are fornmed in
éfgﬁgﬁ%%%%gﬁng% 1,3RaPE1 LN

the f te 20 so as"to align vertically and
| atey aldoy-rohdgriche cenhedigeRL LLiystrated, a plurality

of positioning
- 64 Non-magnetic subsiance layers

66 Bottom force 67 Ferromagnetic base plate

68 Ferromagnetic substance layers

69 Non-magnetic substance layers

80 Circuit board for inspection

81 Tnspection electrodes 85 Connector
86 Connecting pins

9C Probe card

91 Circuit board for connection

92 Terminal electrodes

93 Guide pins 85 Contact member
96 Wafer tray © 97 Pressurizing mechanism
K Positioning holes P Conductive particles

I00 One electrode plate for test
101 Patterned eslectrode 102 Leading electrodes
105 Other electrode plate for test

106 Common electrode 110 Voltmeter
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25 holes K for positioning and arranging the

ani sotropically conductive cammector 10 are forned in
peri pheral edge portions of the frame plate 20. 21 In
the elastic anisotropically conductive film15, a
plurality of conductive parts 16 for connection each
extinging in the thickness-wi se direction are arranged
in al-sPat 8UEEPAFated from each other in a plane
dirfiéign of the 5 filmin accordance with a pattern
cor T &8 pontf hy" to™& = Pt tErh- 16t ‘Gi%ect r odes i nt ended to
be gg@n$cted. Specifically, plural groups of

condlct TW8“parts for connection, in each of which a
plurality of the conductive parts 16 for connection
are arranged in accordance with 10 positions of

aee g BpPGn bR, chabr TS e Plver afg o {1 870 =

embodi BNF b YAl b 0 peonductive, part s, 48 far,
non- connection each ext enl&ll nB In P e tY]I CKNness-w se

'dljléfgiﬁgfteg{ﬁ%\ﬁﬁé%%cﬁtir{)tcnae{aiqosi tions than

posi tions, i C e groups of the conductive

PR 954 OF o GOONPEL | AL A1 JLIPEGHIMELY arranged, 1n a
state separated fromeach other in the plane

directirqe at the;samenpitel) as:{be- contC] & RALLS,

16 for connection so as to surround all” the groups of

tdei £onuet d e Ppadrafari GO ee-eB I_Beg@dgﬂ(?dy&tw@

20 parts 16 for connection and conductive parts 18 for
FOfes GONNEGdrii G e INd uald .y 2l Asukatedsbysaftional view of

~insulating part 17 interposing anong them As
- itHeustr et i . enlcarget t iseakenhBcEb 9. tdkegagio0l 1ine

the conductive parts 16 for connection and the
Gonrduict iRdey parts 18 for non-connection 25 is fornmed by
cont ai ni ng conductive particles P exhibiting

This anisotropically conductive connector 10 is
constructed by an elastic anisotropically cenductive
film 15 exhibiting conductivity in a thickness-wise
direction therecf and a rectangular frame plate 20
supporting this elastic anisotropically cenductive film 15
and composed of a metallic material.

As illustrated in Fig. 3, a plurality of through-
holes 21 each extending in the thickness-wise direction and
having a rectangular shape in section are formed in the
frame plate 20 so as to align vertically and laterally. In
the embodiment illustrated, a plurality of positioning
holes K for positioning and arranging the anisotropically

conductive connector 10 are formed in peripheral edge

portions of the frame plate 20.
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magnetismin an insulating elastic polyneric substance

at @ high density in a stategriented in the

t hi ckness-wi se 22 direction, and the insulating part

17 is fornmed by the insulating elastic polyneric
substance. In the enbodinent illustrated, projected

parts 16A and 16B respectively protruding fromboth

sur f acebn ofhd hel dansivt atriing tpapt.cd7larecdddotived @tlm 15, a
each of the conductive part 16 for connection. The

elpasitred iami st ropidgatiye comdiuctlioveoti keoniscitgon each
supported by being integrally fixed to the frane plate
28xtindsughia. thanhkerclivats-tvhies gridups tobnt hee arranged in a
conductive parts for connection are |ocated within

t Réatespeptiveethf ooghedoh holhes 21 enptheef damecpiatect the
20, and each of the conductive parts 18 for
néhlsohneeciondanes | vthlt ed At teye ramespbateng20e Fhe
metallic material formng the frame plate 20 is

pPeterabdl 9Tt ahECHERINY Hevutad diceke 6PTNEAEAE - t her nal

15 expansion of 3 x 10-6 to 2 x 10-5 K-1, preferably
35Be%1 498l 1Y 0 A1 W3l 19-BRE PL| CORRBCESBEf PRI ERL TOF

linear thermal expansion of this netallic materi al )
eXCRRYSE PN 1 -Gk o jhich & PLPEalEtyof stap| gonductive
retaindﬁ ggod el ectrically connected state 20 because
POST T onal t e i Gt U158t ViEén EREDEERdUR t F VECT PErES Bt
for connecti d el ect.,rodes i ntended to be

R Gth i HiE £ 1O, il “B8 paHEF ofF BreThe 272

anisotrqfi§9lhy conducti ve %gggggto

arran%ﬁ (o) ﬁ11Q§.ver %n&oladgg%igg. In this
tenper ure apou t’he nlsotroplcgl Yy cohauctl

: Ce rgqoec\%%rnoerntzs al%liusrar}ﬁi e%fb%oﬁﬁ;ﬁlgkgg%ﬁ%%\@égrlé nfcgrhenon—

case ere the. ani sotropi ca con I ve connector
]ébﬂﬁ%é%%%kzgééh extending in the thickness-wise direction

are arranged at other positions than positions, at which
the groups of the conductive parts for connection are
respectively arranged, in a state separated from each other
in the plane direction at the same pitch as the conductive
parts 16 for connecticn s¢ as to surrcound all the groups of
the conductive parts for connection. These conductive
pa;ts 16 for connection and conductive parts 18 for non-
connecticon are mutually insulated by an insulating part 17
interposing among them. As illustrated on an enlarged
scale in Fig. 4, each of the conductive parts 16 for
connection and the conductive parts 18 for non-connection
is formed by cecntaining conductive particles P exhibiting
magnetism in an insuiating elastic polymeric substance at a

high density in a state oriented in the thickness-wise
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connector in a wafer inspection apparatus which w |

be 23 described subsequently $pecific exanples of the
netallic material formng the frame plate 20 include

i nvar, superinvar, Elinvar, cover, 42 alloy and
stainless steel. 5 The thickness of the frame plate 20

is preferably 0.05 to 1 mm nore preferably 0.1 to
Od8ramiibh,t hihd thhi ckeebstimy Iees tilans0f05mamba the
frane plate 20 having sufficiently high strength
chnpelabéngbtakatlc pélymgisic thitckasss . exbeeds Empmdgment
the other hand, the thickness of 10 the conductive
paklgstisated, conpbetioh Dartishd ffesult A respetiively

ani sotropically conductive film 15 becones

cdorst ged apy yL geeapothmrytadgaes @iff theubpsedabbr@inprt 17 are
conductive parts 16 for connection having good

clonened | ¥F t §2 cThef et PEIbjier Persubst B%ecqrm%fﬂgm
the 15 conductive parts 16 for_connection, conductive
parts I8¢ @rlaS&éﬁnéEtlﬁaﬁraﬁaC%w%q%tﬁa@t f17mi w5t hE

el astic anisotropically conductive film15 is

PrEIRGEHY hhdtel ﬁf}?&%%ﬂ&&ﬁﬁ%ﬁ@ﬂ%&% PASte 20

curabl pol yneric  .substance-form ng, nater f.or
g SRS oo Ik EAouD6. BF 3okt CHs e ar ts
bstance ed var, ouggnater als

ne FB%b%?Spe‘:S%meu&&Fé’algh‘
%bﬁ%% EHbqsr%jlu%Qan@ Eﬁlxbugﬁdlqu Q?e tﬁ%@%%%%uctlve

rubber,” pol'yi soprene r ber Fene- ene

| %%Q%Enggiﬁﬂbgﬁhy %n%%%xl EEEH%C%Qg%ﬁS#Egﬁl %@%”%ﬁate

rubber genate pro
g@pol ymer rubbers such as styrene-butadi ene- dlene
bl ock copol ymer rubber and styrene-isoprene bl ock

copol YARESme®RB1ic material forming the frame plate 20 is
preferably that having a coefficient of linear thermal
expansion of 3 x ibw to 2 x 107° K', preferably 3.5 x 107®
to 1.5 x 107° K.

If the coefficient of linear thermal expansion of
this metallic material exceeds 2 x 107° X%, it is difficult
to stably retain a good electrically connected state
because positional deviation between the conductive
parts 16 for connection and electrodes intended to be
connected occurs due to thermal expansion of the
aﬁisotropically conductive connector 10 when the
temperature about the anisotropically conductive connector
10 is raised by heating a wafer in the case where the

anisotropically conductive connector 10 is used as a

connector in a wafer inspection apparatus which will be
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24 hydrogenat ed products thereof; and chl oroprene,
urethane rubber, polyester rybber, epichlorohydrin
rubber, ethylene- propyl ene copol ynmer rubber,

et hyl ene- propyl ene-di ene copol yner rubber and soft
l'iquid epoxy rubber. 5 Anmong these, silicone rubber is
preferred fromthe viewoints of nolding and
precesshrg abbketyemhtlvel ectrical -properties. As the

silicone rubber, is preferred that obtained b

cr ossl iSH@did ior coomiensi g [thguindtsl iiconetenbberfommeng
10 liquid silicone rubber preferably has a viscosity
neke AFgherpPisbh A05ipolsds Gyarpasred iavay  shéapvar,
rate of 10- 1 sec and nmay be any of condensation type,
agelver ont? ypelowmind hosel MBA ¢ @ai-nyl group or

hydr oxyl group- As specific exanples thereof, may be
nent i ofed didstmpss15fsithpcdrant aill # bbbet , thettRASAaRAY
silicone raw rubber and nethyl phenyl vinyl silicone
rGw P ubbet . MANDRRYE ? R eRAR Ygrlodp- Cokit Afni ngt | i d

siljcone rubber (vinyl group-containing dinethyl ,
pol ySFHesanty 15°° gte*%r It 19 dBt-aifned 2By Qgsi:@c??fngavmg

di hyl di chl arosi | ane or_ 20 di net hyl di al koxysi | to

ot s s o b TG 5 S4B PenCPa=t REYpr dRorides s

of. di,nmet hyl vi nyl . chl orosi | ane or .

AHETIO 965 s (TaRE I SG0cEsBROdy ythe thickness of

fracti gnaling, . the.reaetion poaduet. By, if.0L,eXamml fr ing

repeate di 5501 &t on- precipitation. 25 Liquid

Il - Vi vinyl S both 1 nal s

R L G Al L O R S e

SUeh a8 08i ARl Cy Gl of atr a8 'd%%'.’il@_utl‘e api gpL &1 2o

conductive parts 16 for connection naving good conductivity.
The elastic polyméric substance forming the

conductive parts 16 for connection, conductive parts 18 for

connection and insulating part 17 in the elastic

anisotropically conductive film 1% is preferably that

hnaving a crosslinked structure. As a curable polymeric

substance—fdrming material fdr obtaining such a crosslinked
elastic polymeric substance, may be used various materials.
Specific examples thereof include silicone rubber,
conjugated diene rubbers such as polybutadiene rubber,
natural rubber, polyisoprene rubber, styrene-butadiene
copolymer rubber and acrylonitrile-butadiene copolymer
rubber, and hydrogenated products thereof; block copolymer
rubbérs such as styvrene-butadiene-diesne block copolymer

rubber and styrene-isoprene block copolymers, and
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pol ymeri zation in the presence of a catal yst, using,
for exanple, dinethyldivinylsi4ioxane as a

pol ynmeri zation term nator and suitably sel ecting

ot her reaction conditions (for exanple, amounts of
the cyclic siloxane and 5 pol ynerization term nator)

R I Y B A e
SPPaiiol ALOYESF it SROPREr coP L THE PEAiERoRtopes €yt ene-

gggggg, R SlieRob U fy g ip. LORLH %D?ﬁx%%?f%gpﬁyfhene

(oY B RESoFupBeE, er@?h%f%’?a%%ﬁ Ferarielo in

terrrs oAmsigar%q_laersde af%té sto%r e%ee)lbg Ui Val}g%t%?dbre‘i sfarqm the

shall-app rein
?g£¥g?8§ ﬁ&?ﬁ%ﬁ%uéﬁﬁ %ﬁ%%ﬁ%ﬁ% tag %E%gggﬁaoglectrlcal

£ gr@@égs determned in terns of standard
pol ystyrene equi val ent to nunber average nol ecul ar

'me'thAswﬁh%SSqQE%Bﬂbnﬁgbb@rteEQBpfgfégf@Hnﬁﬁét obtained by

pol ystyrene equivalent; the sane shall apply
heres aaff eldg ofr alodmsts iy 20 Juiemst hecvievpebtr of The

t he heat reS|stance of the resulting anisotropically

congucd | ye1 fddme L8:pHAr the ey vhand, = hydéexylty not

group-containing liquid silicone rubber (hydroxyl-
g0y r Codi T Ngodiseet Byl mepohysd | Oxanehd=s gener ald y
obt ai ned by subjecting 25 di methyl di chl orosil ane or
diotét bybdiabkaxysbéaneyt of hysHalssiisnangpeondeasat ban type
reaction in the presence of dinethyl hydrochl orosil ane
arnadi et dwy | apdirraal &k oxiysi )l grewgndr2byduccessively. As
fractionating the reaction product by, for
specific examples thereof, may be mentioned dimethyl
silicone raw rubber, methylvinyl silicone raw rubber and
methylphenylvinyl silicone raw rubber.

Among these, vinyl group-containing liguid silicone
rubber {vinyl group-containing dimethyl polysiloxane) is
generally ohtained hy subjecting dimethyldichlorosilane or

dimethyldialkoxysilane to hydrolysis and condensation

reaction in the presence of dimethylvinylchlorosilane or

dimethylvinylalkoxysilane and successively fractionating

the reaction product by, for example, repeated dissolution-
‘precipitation.

Liguid silicone rubber having vinyl groups at both
terminals thereof is obtained by subjecting a cyclic

siloxane such as octamethylcyclotetrasiloxane to anionic
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exanpl e, repeated dissolution-precipitation. The
hydroxyl group- containing ligyid silicone -rubber is
al so obtai ned by subjecting a cyclic siloxane to

anionic 5 polynerization in the presence of a

catal yst, using, for exanple,

di met hyl hydrochl oresi | ane, net hyl di hydrochl or o-

spb hyree o1 z gt bt hish hiylte gt koxysi lodne astalyst, using, for
pol yneri zation term nator and suitably sel ecting

ot Fverp ¥ @acd irowt leohd Cirgn'ss 1 i(dzemeeranpl pplamouht st ofn

the cyclic siloxane and 10 polynerization term nator)
tewniet eataly stuforb heselanitdmioc opbryneeazhit pPocs@gt ions
herein, may be used an al kali such as

t éﬁqlar@téhwmmqu}mﬂﬁ/d?rfoﬂh@e coclachat yPpaes phivhi um

hydroxide or a silanolate solution thereof. The

eG4 5l o cRid et T a. t Bepehat Grle bist figr the

exanple, 80 to 130'C. 15 Such a hydroxy
@W%m%wwZeﬁtrmmyasedpél|ey§ﬂpoxaﬁfé P ef epAmy hesall

a nol ecul ar wei ght Mv of 10,000 to 40,000. It also

T e 3| e e WWW%W&HPMB?S?%%LR?W#H’WOMUI“

f at t 2 f th t
e Ny AL UL ML ST e y Edfadeeide”

20 film15. In. the present invention, eit

f o ago
tlﬁle CAPE\ET e@e%{j |%§§K\Pieﬁ3?|tu§l%85 Eoht SFHITMGE o flbt 1Ry 30°C
h I
POl YSI L QXANS el L I QLo S OO B L0109 dLTBLIYb s ane

ponS| dxane )Y
i_nati.on 25 A o ring.ca r
Borl el clysu St Ande- O A né’g!L %erM‘gl (ﬁégyé]ﬁcg ‘%geﬁrta “hed

e
%ﬁtégf?éitgge%eaé%ﬁm%&m, enBY dERST Lk B | Q5 GALA MOt o)
of 10,000 to 40,000. It also preferably has a molecular
weight distribution index (& ratio Mw/Mn of weight average
molecular weight Mw as determined in terms of standard
polystyrene equivalent to number average molecular weight
Mn as determined in terms of standard polystyrene
equivalent; the same shall apply hereinafter) of at most 2
from the viewpoint of the heat resistance of the resulting
anisotropically conductive film 15.

On the other hand, hydroxyl group-containing liguid
silicone rubber (hydroxyl group-containing dimethyl
polysiloxane) "is generally obtained by subjecting
dimethyldichleorosilane or dimethyldialkoxysilane to

hydrolysis and condenseaticn reactioen in the presence of

dimethylhydrochlorosilane or dimethylhydroalkoxysilane and




10

15

20

o 2b

Specific exanples of the organic peroxide used as the
curing catal yst include benzoyis peroxi de,
bi sdi cycl obenzoyl 5 peroxide, dicunyl peroxide and

" di-tert-butyl peroxide Specific exanples of the fatty

acid azo conpound used as the curing catalyst include
azobi si sobutyronitrile Specific exanples of that may

b UFEES S Glive IERCALPSRTEBE Ay Er B33 ¢4 &t i e tivon for
i nclude publicly known 10. catalysts such as platinic
cKHFGFPAE afGPSaItes Phapeort i phal T #urR st at ed

group- contai ning siloxane conpl exes

vi nyl si Toxamed et frfeomereRdsingl i fhich 11 31 @png nyrbber

- tetranet hyl di sil axane conpl exes, conpl exes _of . ,
t FPoRgBROBHOSHHFeCRr S PROhI e it i i< RCey anionic

hel ates, and

3?82’%%?3??%@? 35%553%5?5%%6 a%gfynff:'%%%vﬁé; cifig Lo
CERATB ot naR6t a0 STt AR e Foor i aeav 5P et ggo-

K| e . Curi atal yst and -other .20 curing. .
R e e e R
1 S rts. . of, . s

S5 DALLSSDY IRSSCRELD PO TRRS-OLubliion conditions
POFYPELL B HDST ARESH L TR N SRLRN 1R <3 HBYARE ana -
contained an inorganic filler such as general silica
RoMbgleri 29 FOh | OLdRlnSidd)ca, paerpgel siiica Mfr tre

al um na as needed- By containing such an 7 norganic

fadd1 & c thSL Jhdk XOFLORIC 1w JUORRILY nOf nhhepkesubli B8 atxali
nol ding material, which will be 28 descri bed

- sdibsequent & e ah St @ ISdHRth i i@ Wirs&e8kt ¥t Repgef1phosphonium

becones hi gh, and noreover the dispersion stability of

theiroontkictt e pardriclas isslurpbavetdertbe . strengtdr ©f ion

t he
is conducted at z temperature of, for example, 80 to 130°C.

~Such a hydroxyl group-containing dimethyl
polysiloxane preferably has a molecular weight Mw of 10,000
to 40,000. It also preferably has a molecular weight
distribution index of at most 2 from the viewpoint of the
heat resistance of the resulting anisotropicaliy conductive
film 15.

| In the present invention, either one of the above-

described vinyl group-containing dimethyl polysiloxane and
hydroxyl group-containing dimethyl polysiloxane may be used,
cr both may be used in combination.

A curing catalyst for curing the polymeric substance-
forming material may be coﬁtained in the polymeric

substance—-forming material. As. such a curing catalyst, may
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~elastic anisotropically conductive film 15 obtai ned by

5 conducting a curing treatnent; can be made hi gh. No
particular limtation is inposed on the anmount of
such an inorganic filler used. However, the use in a
too large amobunt is not preferred because the
orientation of the conductive particles P by a

- mBgneicd FitelcddeanfoPebex18e sufF el eftildy 234ehFeveau rH - a

production _process, which will be described
stFseqadt Lyt iPReCRbRGUEE i ¥ PP tiidi%s P exhibiting
magneti sm  which formthe conductive parts 16 for
connect IRfF i COTRICHS Y& pRFt 8Tg8Rforperoxide used as the

non- connection, are those obtained 15 by formn
cOAfitRY FayerYebmpused of > & tobl @W&ﬁeonbgaﬁ&e&ownwyl

core particles exhibiting mgnetjsm As a terial.for
CBErr R b cUSepEy bape et e 4 Pegron R, Seb ety
of a ferromagnetic tal su as _jron, . nickel, cobalt
o an S Ry R Elar Rakt Ry i oggPlitd used
surfaces of.inorggg C_Particl s such a netig

) & curi o i st Ancliude azobis %oggg§rg§ r ;
net al'parti ¢l'8s-or ol Ass beads, G poIymer Y particles

Cth f ' , | : .
W tggFgﬁE%%n%&gng%gngkg P%ngéagfiHhﬁxié% Eggdcatalyst

nobl e _ rmn _ ( er, may be u
Cher ar gy e e R partran BT T T s

Tnposeds on Lhe, nBans £, ; £eahighg akhensusf pcesipfrddie,

core particles with the 29 conductive netal, and the
GPAt i NG BYL e conAUCt R BY-c @k i n€XEMPL Eoxhdelomplexes,

process such as el ectroless plating, replacenment

R} Bt NG 06 £h €6 T 0P Ak NhmpAlex@ sdr 1 BEOSESSI | 3-
divinyltetramethyldiéiloxane complexes, complexes of
triorgancphosphine or phesphine and platinum, acetyl
acetate platinum chelates, and cyclic diene-platinum
complexes.

The amount of the curing catalyst used is suiltably
selected in view of the kind of the polymeric substance—
forming material, the kind of the curing catalyst and other
curing treatment conditions. However, it is generally 3 to
15 parts.by mass per 100 parts by mass of the polymeric
substance-forming material.

In the polymeric substance—forming material, may be
contained an inorganic filler such as general silica powder,

colloidal silica, aerogel silica or alumina as needed. By

containing such an inorganic filler, the thixotropic

property of the resulting melding material, which will be
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such as sputtering. 5 The thickness of the coating

| ayer in the conductive partigdes Pis at |east 20
nm preferably at |least 30 nm nore preferably at

| east 50 nm When the thickness of the coating |ayer
is at least 20 nm the conductivity of such
conductive particles becones sufficiently high, so

 t R&S IO NeGh GUOEPERePar v's £6r CRBRRAREL | BIF iV R Hivg - he reof

conductivity in the thickness-wi se direction can be
strePyeshlaizhed 2RANMOE RBVBF SRt A PR iGh stiapd 11ty of the
thlcéness of the coating |ayer of the conductive

pSPP BF§§VﬁeHﬁ§tﬁﬁéFscéFch@%f%He%utth%1Sﬁﬁﬁﬂﬂﬁﬁaﬁgéthe

h the follomnng, ression (1). 15 ExpreSS|on (r) :
SLpAC( SRpFOr TREERR LT CORJugtiiferei ' % SPitRaned by

th th t | Sw BET
sﬁéggFF l@én%aEEIéPga%%%@#ﬁ ta*ﬂiﬁﬁfgﬁbé ﬁgﬂplcles
f t /nB f.th b
For i nd'™ S Coatiry HISr LR DS ERatt gt drEunt of
h f th 20 / ht f.th
(¥§&Q %nolnore C af%y t%ggfr ﬂ? ngyE$ee % in a too

conducti ve pa coa |n|g|
xgrgetin (1 2ot ol il e

M, 4 @ndué@fvééﬁ%%%ﬁcdla{)se% %3{ @)ma%fnett?% %Qéfd %ot be

particles is y an-equation

(£ £ SUpPPsifg: &t hhe ?ﬁlogiﬁtgtqgnt Beocoatingnlayer; )

is 30 m(kg), the volune V the coating layer
e f@UNd DVeq ameipmtdony vV = MP (2) (c) Assum ng

that the thickness of the ‘coating layer is

The conductive particles P exhibiting magnetism,
which form the conductive parts 16 for connection and
conductive parts 18 for non-connection, are those obtained
by forming a coating layer composed of a noble metal on
surfaces of core particles exhibiting magnetism.

As a material for forming the core particles, may be
used that composed of a ferromagnetic metal such as iron,
nickel, cobalt or an alloy thereof, that obtained by

plating surfaces of inorganic particles such as non-—

magnetic metal particles or glass beads, or polymer

 particles with the ferromagnetic metal, or the like. As

the noble metal forming the coating layer, may be used gold,
silver, palladium, rhodium, iridium, an alloy theﬁeof, or
the like. |

No particular limitation is imposed on the means for

coating the surfaces of the core particles with the
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5 even over all surfaces of the conductive particles,

t = V/IS. Wen the above-descrided equations (1) and.

(2) are substituted into this equation, the thickness

of the coating layer is determ ned by an equation: t
=(mMP) /| (SWMWP) - M(SWP-M) (3) 10 (d) Since the

coat i rate N by the coating layer is a ratio of the
\Mﬁ%ﬂdL Vendedddti g9 Afer cPptibe WY it wmduged by, for
conductive particles, the coating rate Nis found by

- ar Bt 6nP N BIRFERP FUAY 3)CHSE)aRfe® e ng.

numer.ator- denom. nator in_the right-hand side of the

e URLTGRTER) PLAGTOPABE BYSNEEOR - GHIMSY A T RERRES S
is given- Vh%n both sides are nmultiplied by (1 +
nfﬁbf'ésaﬁautﬁsfﬁP8duct is. N(1+ mM) nfM,

o AR R AR 3 B oo
5 . t

Pt M sl T B8 e -

ABESEPOLUEoble 4ot Lo S MR EpBTAEL R 0 une

“c a ti | vl of suc
A58 L) IS LR ESHER, (B o2 e

The coating rate N by the coating |ayer preferab
2G5h&&b£ﬁ&§@ﬂﬁhﬂﬁﬁsﬁbrrﬂﬂﬂﬁdﬂﬁﬂa%rﬂQbXng h9BOOn®Yctivity in
mass, still nore preferably 3.5 to 2 96%y mass, _

petid i-cnd ard s S-pr of efalot bt @220p% By ravssopMheRed he 1n
coati ng noble neta

the present invention, the thickness of the coating layer

-“&oﬂ&ﬂcfi$éjp£§%ﬁcfas|bé%&ﬂgs @bffi@lekth?sﬁigﬂri¥§nF§at

0of the conductive particles means that calculated ocut in
accordance with the following expression (I).
Expression (I): t = [1/(Sw+pP)] x [N/{1 - N}]
wherein t is the thickness {m) of the coating layer, Sw is
a BET specific surface area uf/kg) of the core particles,
p is a specific gravity (kg/m’) of the noble metal forming
the coating layer, and N is a coating rate (weight of the
coating layer/weight of the conductive particles) by the
cecating laver.

The expression (I} is derived in the following manner.
(a) Supposing that the weight of the core particles is
Mp (kg), the surface area § (m?) of the core particles 1is
found by an eguation (1):

S = Sw-Mp {1}

(B)  Supposing that the weight of the coating layer is
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is gold, the coating rate thereof is preferably 3 to

30% by mass; nore preferably,3.5 to 250 by nass,

still nore preferably 4 to 20% by mass, particularly
preferably 4.5 to 10 %by mass 10 The number average
particle diameter of the conductive particles Pis 20

to 80 m preferably 30 to 60 m nore preferably 35 to

50 ¢hw) LfthheVQQHMerVaueﬁa@é paet cobeidgaheyer of fdhed by
conductive particles Pis snmaller than 20 m the sum

tot agqudBioh:cont act resi stance anong such conductive
particl es beconmes consi derably hi gh because the nunber

of contvaet m/poi nts anong t he cobhductive particles in
conductive paths fornmed in the conductive parts for
coPnedtSsoWing itdérledded thisknenat ofi ghe eordng ihvdvey is
cannot be achieved in the 20 thickness-w se direction-
Ve e FRfrbel | avef B part itdlee cogidaweier brrtheles, Lt = V/S.
conductive particles P exceeds 80 mon the other
HEHR Ve | At 9 6hsA 5 eidifduAadtEpEerds #82oélraEmong
the conductive parts for connection, and the hardness

STIP S e Wl Uet TS e BIPRSH OPonhEEt FBRCFRETF 4bf et
be hng 5 because. the nu ng_%gof such conductlve

E@aa ot ai'tsnéj&t‘%rﬁ‘ltl ndbcERYa bR ts for

connection i guced I%ﬁ stabl e el ectrica

connec?iﬁn(?z EF %Yﬂﬁﬁes it et éd MPe be 32 cBﬂnected
anno be a%glevedt Ther content Q 1

coﬁducﬁlve part €s i epré?%rgb A lngéta§ 7 ﬁ%re
f.er at |II at

DS el B aptgyi beart, Shry Per ThAg, ?%f%&@#htéeuse of

'%B% %%%gHﬁHﬁXEEEQﬁ%hEh%§ Ptﬁ@tE§£¥iR§ §%&g&% dﬂﬂau%y an

can prevent or i bi't the occurrenc

equation:

N = m/(Mp + m) (4)

() When the numerator-denominatof in the right-hand side
c¢f the egquation (4) is divided by Mp,

N = (m/MP)/ (1 + m/Mp) is given. When both sides are
multiplied by (1 + m/Mp), and the product is N(1 + m/Mp) =
m/Mp, further N + N{(m/Mp) = m/Mp. When N(m/Mp} is
transposed into the right-hand side, N = m/Mp - N{(m/Mp) =

(m/Mp) (1 — N} is given. Both sides are divided by (1 - N},

~and N/ (1 - N) = m/Mp is given. Accordingly, the weight Mp

of the core particles 1s determined by an eguation:

Mp = m/[N/(1 - N})] = m(l - N)/N (5)
(f} When the equation (5) is substituted into the equation
{(3), |

t = 1/[Sw-p- {1l — N}/NJ] = [1/(Sw-p)] x‘[N/{l - N}] is
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in a nolding materi al Iayer upon a curing treatment of
the nolding material |ayer in3the production process
which will be described subsequently. 10 Those
obt ai ned by treating surfaces of the conductive
particles P with a coupling agent such as a sil ane
couplidlg agent may be suitably used. By treating the
surfaces of the conductive particles with the

COUp|'nﬁh@Q@@&tlﬂgenrﬁgH@§SPQjR!QE%Fi% 0f » F? isigreferably

conductive particles P to the 15 el'astic p

subst arced 3 i ﬁg\égd, §Pelhalelh !
conductive parfs 16 fo? c%ngectloﬁb%%g%ﬁ%}ﬁﬁgh ?¥ nass,

dgrabil ioy¥el preepeated yse. J hz‘s‘sd w%gﬂtmaog‘s he GouphiNg

agent used is suitably selecte inlimts not

apregeiragiiyhe esnductivgtyaof %@ehh%h%oegﬁ%ﬁh&enoble metal
particles P. However, it is preferably such an anmount

t bat galdoatthegcbat;@n&pf@p@rim@fe&ﬂ‘ N ;%re@f%r%%tye@ to 30% by
with the coupling agent to the surface area of "the

coaduct nvescprerpasbiel ®s) ©f 29w ouRldsNg sagent neRe
the surfaces of the conductive particles P anbunts to
apréeastb2p 5%o ndie hpr eferablps rt itcm 15009, phurkthebly 4.5 to
preferably 10 to 100% particularly preferably 20 to
100% Sychas®nductive particles P are preferably
contained 33 in a proportion of 15 to 50% nore

pr ef er ably MOnhvay: 40%nage tperris cdk dobkmaeetracttoa in
the conductive parts 16 for connection. if this
;ﬂqnﬁﬂthNE|§aﬂtww&Eiﬁansla%;tocﬁndumtlyEeﬁafaslﬂGBGOto
connection sufficiently lowin 5 electric resistance
Vil e ege rotp e cottbdivn 8¢ ite $6nemcases 10 I the

proportlon exceeds 50% on the other hand, the
the number average particle diameter of the

conductive pa;ticles P is smaller than 20 Mm, the sum total
of contact resistance among such conductive particles
becomes considerably high because the number of contact
points among the conductive particles in conductive paths
formed in the conductive parts for connection is increased,
so that high conductivity cannot be achieved in the
thickness-wise direction. If tﬁe number average particle
diameter of the conductive particles P exceeds 80 Um on the
other hand, wvariations in coﬁductivity tends to occur among
the conductive parts for connection, and the hardness of
the conductive parts for connection is liable to be high
because the number of such conductive particles contained
in the conductive parts for connection is reduced, sc that

stable electrical connecticon to electrodes intended to be
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resul ting conductive parts for connection are |iable
to be brittle, so that elastixdty required of the
conductive parts for connection nmay not be achieved
in sonme cases. The duroneter hardness of each of the
conductive parts 16 for connection is controlled to
prefera ly 2 If this duroneter

harghéggf?%c buer Fhaﬁgiﬁvegt is difficult to retain
a good I onnect ed state because great .
permaneﬁ%8 %gg %éﬁgé Pln 15'% KETES d@?.%@rgéF?§S 18 1S
far. [ n C art
cgnﬁgggﬁgﬁgagg ﬁ@gg %of §8¥ #NFE%FFg tPﬁ§£ %ﬁde?tﬁll
hme? eLatyy vV t urize :

t hi ggguron%tgrgﬂ m%%gggﬂe cee 3£%§§§§H Pﬁeg% @iy ét most

h@ﬂd Fhe GENAULE MG 9:%31?1& QW LN %éfég geﬁsa{tsjgs rylng Ssuch _

not forned in 20 each “he co Ve par

COPREsL i ORs begcause.the. &Pg%ﬂﬁ&h%etpgrg§ pr%ﬁée of ?ubbles

connection are not suffici orne er snal

PL@SSUhd Zh NGy Tt €81 S B @LSliﬁlpton 'tcuk§n9 tficyhd to of the
achi eve a stable electrlcally connected ~state. 2b I

the1 T es efd « 4 Mventi Brb - tihe tth%r?h clUFPIBL ro@@sréjmsch will
means that neasured by neans of a Type A duronmeter on

the dasdsilefd the gupenetier. hardness test 34 prescribed
in JIS K 6253. An electric resistance between

conductheeepantsidbd Her+eennact isonradiel BFNgneaehnductive
other is at least 10 Mme, preferably at |east 20 M.
Ifartthicsl ced eCtwiith: reesicsipdneg bgebtl ovet ddhan.silGMeoupling
reliability on connection to electrodes intended to
BFerasonmeqt éck Fecambd vl owed. By treating the surfaces of

the conductive particles with the coupling égent, the
adhesion property of the conductive particles P to the
elastic polymeric substance is improved, so that the
resulting conductive parts 16 for connection become high in
durability in repeated use.

The amount of the coupling agent used is suitably
selected within limits not affecting the conductivity of
the conductive particies P. However, it is preferably such
an amount that a cecating rate (proportion of an area cocated
with the coupling agent to the surface area of the
conductive core particles) of the coupling agent on the
surfaces of the conductive particles P amounts to at least
5%, more preferably 7 to 100%, further preferably 10 to
100%, particularly preferably 20 to 100%.

Such conductive particles P are preferably contained
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The al | owabl e current value of each of the conductive
parts 16 for connection when tRe conductive part 16

for connection is pressurizeg in the thickness-w se
direction 10 thereof under a load of 20 g is

preferably at least 1 A. The allowable current val ue
of each of the conductive parts 16 for connection
whenatheogontduct i ¥& parto 18 % omorgomredieireblys20 to 40% in
pressurized in the thickness-w se direction thereof
senss t@f grvbume di st o tdronif ddorcoofduz@despabts 16 for
preferably at least 1 A The term "allowable current
vadneeofiethe ddndddtsi waoppaitiofol s chbaviett Flort Iass used
in the present invention means a maximum current

| vailg hiate 1 et ekt riar reesingrcance saifheierbhdukdy vir

part for connection does not exceed 0.1 S2 after 20 a
e @Rt st apbltatre oahe deadaeti Pe pRi-eipge in some cases.
connection for 20 seconds in a state that the :

Jondie iRAERSAT - Fore* et V%o ATh &S b BERSHr B3BUr | e

in the t hi ckness-wi se direction under  a

rrc?(ﬁﬂ %?p%r‘“a‘ﬂ?r“é?%‘ﬁ’\ﬂ FEtent oL FORRECALPBWADT el tilthente Pe
t oo the .25 conducti,ve t 16
¥> o e e 4 ROty SEPED s S e
f | ect [ i t S lied to th
PEvdiet Ve AT Te %L?n%goaﬁ%pﬁ.‘éoégﬂﬁema%@ W G
cuch A0 BN SR ORI ALY J£QN0UGH Y CONRCRL O dbudS ve
used inN the nspect on oP for eXa wat er

iaﬁ%gs yhe @A oLy %l%'t‘i%ﬁq' CSBQH%{LY& CQ#Z‘”P&@J 3]50

to cause sone trou Ie In S early state t'o

%@'Ee&%b@%h@%v%o 300ngI§ Eﬁly'égﬁéﬁgééz'ﬂg¥d%f% €4 s8fowar

peration for replacing t ani sotropically
¢pRdughi ve ccarneqten 1@ +bya-pemws Qne 8&§tef6%tr1cally

frequently conducted to incur the reductlon of
connected state because great permanent set is caused in
the conductive parts 16 for connection when the conductive
parts 16 for connection are held for a long period of time
under a high-temperature environment in a pressurized state.
If this durometer hardness exceeds 35 on the other hand, a
conductive path low in electric resistance is not formed in
each of the conductive parts for connection because the
conductive parts 16 for connection are not sufficiently
deformed under small pressurizing force. As a result, it
is difficult to achieve a stable electrically connected
state.

In the present invention, the term “durcmeter
hardness” means that measured by means of a Type A

durometer on the basis of the durometer hardness test
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~inspection efficiency. In the anisotropically

conductive connector accordingy410 to the present

i nvention, an electric resistance (hereinafter also

referred to as "electric resistance R ,") of each of

the conductive parts for connection in the

t hi ckness-wi se direction as neasured in a state that

t RFeondiRet ive Jg&r € £6P3eonnection has been

pressurized under a 15 load of 20 q in the

t hi ckne®d- 8 SetHHF s ioitdrs eplefteegpl gondpchbse pautg, 16

nore preferably at nost 0.08 fl. If this electric

r 9IS CANEE R1oNeREdeHB100 daph eHer denductloss tpat MEb,

for connection %enerates heat when a current of a

VEIGé chebdssary 1eap ek @i cal £ i HEFectlissritiis 2@sistance is
pplied to the canductive part 16 for connection in

t H8weéa§€a\ﬂhépeM§ucﬁeéﬁaﬁhﬁéét’r‘é‘bi AL iakectrodes

connect.or S used t.he ins %§}|on of , for

exgﬁSPQEd %ﬁanrCOE%e?TEQ DeGgn 8t-r opi cal |y
duct t { ds t
Ca | R RIETY GhE TSR FaltF e S Bs e gructive
f the. fail t |
B P

freavent | yn ggdgféses%gozéurgh h@etm Lon, of .38; ccrion

|nspect| on erticienc an e r| C resistance

(ﬂ%ﬁé@@fﬁﬁée@é%o&?f@ﬂ dg%ggiqs g 'é%%gbﬁyc £e§é§£@”98

each of the con tive parts for- connection

|n theTEE'%&ﬁ%&%bﬂ%5§u§rghfe§§iﬁgl&@Q&ﬁﬁqcﬂﬁiﬂﬁ@%% ctive

in a state that the conductive part for connection
hasrbeers pres sttizad idh then ttlakactseﬁéﬁc%§§ gireciéon,

under a load of 20 g after a cycle that the

contuet t Ven PaE tpf s 1 GARRECHRORhieS - RE @ﬁﬁ@éézﬁﬂsé Ofiirection
thereof so as to give a distortion factor of 20% is
preferably at lesast 1 A.

"The term “allowable current value of the conductive
part for connection” as used in the present invention means
a maximum current value that the electric resistance in the
conductive part for connection does not exceed 0.1 Q after
a current is applied to the conductive part for connection

for 20 seconds in a state that the conductive paft for

connection has been pressurized in the thickness-wise

~direction under a room-temperature environment.

If the alliowable current value is too small, the
conductive part 16 for connection generates heat when a
current of & value necessary for electrical inspection is

applied to the conductive part 16 for connection in the
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15 minutes in the thickness-w se direction under a

| oad -of 10 20 g in an environgent of 80C in

tenperature, and the conductive part for connection is

then held for 5 minutes in an unloaded state was

repeated 3,000 tinmes is preferably at nost 0.1 Q

nore preferably at nost 0.08 1. If this electric

r esisst aheecRbuekcerdsnDsdtStpidcdiely tondondicei venpactor 10
16 for connection generates heat when a current of a
vabuesndcéssany fospetettnical faspeenpdn,is wappti eso that
to the conductive part 16 for connection in the case
whkeeaslishtanpani Sy ropidad i ywe ondueticve tonmerdortdcause
is used in the inspection of, for exanple, a wafer, so

t hame20reonelanigol topiaaly s iegrmddet ifeel conneehimvel e long
tends to cause sone trouble to fail to achieve a |on
seeyveee| Ltée. THareffore, an operation fur ne@dlagéingg the
the failed anisotropically conductive connector 10 by

af ehednel Mgt robecF Flafuertdur tdordgereacter i He iy therew one
reduction of 25 inspection efficiency. In addition, an
alek rPe Feryetinkbe QM iear thér 1areb the et g &
"electric resistance R ") of each of the 37 conductive
;ﬁﬂ?gﬁq?ﬁo%o FGHEYn the thickness-wise direction

th in. t t t th d
et oL Ty G kAL Be B St Be qoRREF e d€coraing

t,hi ckness-w se directi.on so_as toﬁg%ve a dlstortlon

fiaect ot Fot° A)llnveﬁlrtéfoélr ably “afcibst 0205t e

ef er.abl 8 hi s electrlc eS|stance R .
PR A o Ve Al o8t par%fi% TS CCRAREaRCen k)

% aéhe etarf "éﬂa%rauactl%%r F;%QESOE X@Ar&éecﬂf}%%e%a%e

JectTi |nspect|on applied to t

%%é Ve palrd d]lq’ o‘ﬁoﬂgeﬁﬂebgﬁré(ﬁ] frhea state that the
conductive part for connection has been pressurized under a
load of 20 g in the thickness-wise direction is preferably
at most 0.1 £, more preferably at most 0.08 Q.

If this electric resistance R, exceeds 0.1 51, the

conductive part 16 for connection generates heat when a
current of a wvalue necessary for electrical inspection is
applied to the conductive part 16 for connection in the
case where such an anisotropically conductive connector 10
iz used in the inspection of, for example, a wafer, so that
the anisctropically conductive connector tends to cause
some trouble to fail to achieve & lbng service life.
Therefore, an operation for replacing the failed
anisotropically conductive connectecr 10 by a ﬁew one must

be frequently conducted to incur the reduction of
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10 case where such an ani sotropically conductive
connector 10 is used in the idspection of, for
exanple, a wafer, so that the anisotropically
conductive connector 10 tends to cause sone trouble
to fail to achieve a long service life, Therefore, an
operation for replacing the failed 15 anisotropically
cgn @%1&&' érégﬁgpcio by a new one nust be

f I duct t th d .of
| nepeotl Bht 2%01? 1 gﬁ%ﬁ?f Sl W e h el bR B crer atao

f | dt
oS DR By op e eLReEr ?w‘?tazbce hadcPrvEpar PE che
f : t hi ck di t th r.
Satatee opL? g&iﬁgﬁ?%fw% e
conductive paLt.fer.gconnectio f°f 3,000 Hours in a
St ate tflﬁ ﬂe conduct |ve L|:Cl)aEF nora csor?néact | on %h

bssﬂda&@§§gr bé?g Hgﬁ ?@ﬁ@&%&?%swb%% gr%% !eﬁ % the

envi r onment n tenperature s

dtﬁi@ﬁﬁé@@ ‘Lﬁgé ocﬁlPéc@po/ﬂ 'ﬁn&gxef erl%%'dyfo%t oSt a(%tér g{ cycle

nore preferably at nost O. this electric
r@ﬁé§t@H@ecgﬁbﬁ%%ﬁﬁgkbéké-fbrtdﬁ%ne%%@gHCtbvﬁrgéghrlged for
for connection generates heat when a current of

vied Ui ieees sat Y Hortiel 8atdd £ali densipeekicen i %ndé@pla| €dad of
to the conductive part 16 for connection in the 5 case
WITEre SUCh, %@mcﬁﬁrtéﬁﬁ'(ﬁﬁ|SIOYCCQHdH&Eﬂ)éfﬁaﬁ%‘é‘ecérQi LS

is used in the inspection of, for exanple, wafer, so
tdratdudthieransot rap Qﬁiﬂn}écﬁ:(ll’@(ﬂluﬁtsl wﬁeﬁoriae@t 86r10 minutes
tends to cause sone trouble to fail to achieve a |ong

ser Arcerrd idaded heregfcormes arepeperdt BonobHorimepl 8€i PPeferably
the failed 10 ani sotropically conductive connector 10

yc anorew Qonle rustore preferably at most 0.08 Q.

If this electric resistance R, exceeds 0.1 £, the
conductive part 16 for connection generates heat when a
current of a value necessary for electrical inspection is
applied to the conductive part 16 for connection in the

case where such an anisotropically conductive connector 10

is used in the inspection of, for example, a wafer, so that

the anisctropically conductive connector 10 tends to cause
some trouble to fail to achieve a long service life..
Therefore, an operation for replacing the failed
anisotropically conductive connector 10 by a new one must
be frequently conducted to incur the reduction of
inspection efficiency.

In addition, an electric resistance (hereinafter also

referred to as “electric resistance R.”) of each of the
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be frequently conducted to incur the reduction of
i nspection efficiency. A coeffiyxcient of variation of
each of the electric resistances R2, Ro, RO and Rd as
to all the conductive parts 15 for connection of the
ani sotropically conductive connector 10 is preferably
at nost 50% if this coefficient of variation exceeds
SEANAPA A GRS o LEnAARREGFISR et iden thikgness-wise
conductive parts for connection in such an
aﬁP§@FF&BPC§PﬁﬁeegnaécW?%%u%%%ﬁ@bﬁbﬁt@é@oﬁﬁaéréB? so
that 20 high rell%bll|ty on connection may not be
aeﬁPéi\?é&lv S6iG TBAsESInIHel Gudid PoChi EBKRBSET o0 in the

Eﬁ Eness of each conductive part 16 for connection
iﬁ FEFPPUYEPEL BUTBbOYR nthtds 3 oifie & aipreriion factor
anlsotroplcally conductive film15 is 25 preferably

€83175 A ROPEPrafefabl 0 0. 32 grase miRfeVRdly 0.08 Q.

thls thi ckness i.s not, smaller than 0.2 mm_an el astic
anisotﬂgg 51fﬂéﬁﬁﬁﬁftF@élFF@%?%§%h§§Fﬁﬁd§upfFc enf-he

"3goﬁéﬁggg$g rgbigl ed MAth %&%agg£ raEe§n%e%& %Qen a

ness not grea er

h%greﬁgngycg'ygluepq{éées]s% ngogﬂgg I%OiqacerI% ggerﬁtlon is

necessary conductivity are -obtaine

51%@19@@' @%@%&%J@al% Pkt E.‘§ 9;91 @&ﬁﬁ&@f&ﬁ Sml%e

16B in each conductive part or connection

preferablye alpdieast 40%Rf obtﬂgaﬂbﬁcg&?ééc@lfvé r%ctor 10

conductive part 16 for connection, nore prefera

| easize?5% O] AR DN 8'F 1@&6\@%&!@% haavu\rggfe%ucfg@ that
proj ected 10 hei ght are formed, whereby the conductive

pad Sanlibs d0fop LOMMBCIH AR AR EvE U@‘:éﬁz@é@{gﬁ Y1 @%m{c?ssst%ﬁ cause
by a small|l pressure,

some trouble to fail to achieve a long service life.
Therefore, an operation for replacing the failed
anisotropically conductive connector 10 by a new one must
be frequently conducted to incur the reduction of
inspection efficiency.

Further, an electric resistance (hereinafter also
referred to as “electric resistance Rq”) of each of the
conductive parts for connection in the thickness-wise
direction thereof as measured after a currént of 1 A is
applied to the conductive part for connection for 3,000
hours in a state that the conductive part for connection
had been pressurized in the thickness-wise direction in an
environment of 80°C in temperature sc as to give a

distortion factor of 20% is preferably at most 0.1 Q, more

preferably at most 0.08 Q.
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so that good conductivity is surely obtained. Such an

ani sotropi cally conductive conpector 10 can be

produced, for exanple, in the follow ng manner. 15 A
frane plate 20 as illustrated in Fig. 3 is first

produced. As a nethod for formng the through-hole 21

in the frame plate 20 in this process, may be used a

met hod 1 Arakiikg cacuseiof rasdkeanae phy sixeakadwotking, the

met hod such as a punching working, drilling working,
raotdrcwovdi mgrorl § aser Qohmsedmomagknarage seltdod, wieen aa
chem cal working nethod such as a chem cal etching
metthosh t Ao f | owebl e moldisyg ayvatferi all eakt hcgbnthgtdafgion 1s
particles exhibiting nagnetismdispersed in a liquid
Faipinerd cto substamubidtoms g ratlér fak, cohiehtigd [in the
becone an insulating 25 el astic polyneric substance by
TG IMIE 1 ¢ estglemn ansisatewp isedpar egndacwpre soissitor 10
nol ding an el astic anisotropically conductive filmis
proovisel Jas e ugtsRecadd oo offi.g £o5, ekpBP YO, ¢ difef Pl at® that
20 is arranged in alignnent on an upper surface. of a

BéE o st sie ol vt KeeRIcH 156 CRPBEGRCA Shadddy ¢t cause

illustrated) , a tqop force 51 is arranged in aIL%nnent
ERM e Fibdife 191 4°d 1269 RFBuGKSa®spakkers e 1ite.
i%lustrated) , and 5 the nnlding mat erjal pr, p%{ed as
AB6VE Lo Fi 19T PHET 24 L O BF ng SRART LYY £ Ut J&f’ he top
force 51, th bottogj Eo&ce 56 t@e s§$%§rs a%% %he musc
PRAME PR 0 % SOPOPmTaY nbPRFRG - Rater i &l 3 dyer “I5A
The mold 50 wll be described. In_the t f.orce 51,
16" 4 Rontaaerre pasepr i 0o85 YRt SRged by 7 xi ng
Ltst%c%ﬁfhpgg%i%g%%%ge of a ferromagnetic base plate
55 By, or ‘exanpl'é,"a screw nechani sm ( not
'llUStﬁaESQ%flgiQQtqype&ariation of each of the electric
resistances Rs, Ry, Rc and Ry as to all the conductive parts
for connection of the anisotropically conductive connector
10 is preferably at most 50%. If this coefficient of
variation exceeds 50%, variations in conductivity between
the conductive parts for connecticn in such an
anisotropically conductive connector become great, so that
high reliability on connection may not be achleved in some
cases.

The overall thickness (thickness of each conductive

part 16 for connection in the illustrated embodiment) of

the elastic anisotropically conductive film 15 is

.preferably 0.2 to 1.5 mm, more preferably 0.3 to 1.0 mm.

When this thickness is not smaller than ¢.2 mm, an elastic

anisotropically conductive f£ilm 15 having sufficient
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surface of the non-magnetic base plate 53, a great
nunber of nagnetic nenber-rec# ving recesses 53A, in
whi ch 15 magnetic menbers 54A, which will be described
subsequently, are respectively received, are forned
in accordance with a pattern antipodal to an '

t pattern of conducti 16 .
ConmaRtan hAvEERat: roEF pFt et Sae P or R teannsBirsRess
f | astic ani Lcal | ductive film 15 20 t
e e TAa T hTa] Slr TLTF Akl of e bl eI Ve

?ﬁ%@t@l qlfsef§§, CBEHJ&SEE&Q l?%v[j.{%iﬁ{ersp:e%&rrgffef%e uc%%%ift%r are

ormng respective projec

coBduchibMey i PArts,4§; {0y connection are formed in
accordance wth a patfern antipodal to an arrangenent

patternrpf £8€ag5pﬁ§ﬂgy&&iggﬁﬁsﬁt%f1QhEo§§%$%?§%%ggggts 16A

of the elastic anisotropl conducti

bgnaoiﬁﬁdinvgégﬁncoﬂ&ﬁtf@ﬁﬁ“ﬁéf% RTRer- reg E%E@gg is

recesses 53A in the non 41 nmagnetic base plate

spheréeah1 pagpetdLsenmpersy 544 dhaviRgsa di-aggher -

conformng to a diameter of each nagnetic

neshelc t Beeiyi g TecRSSeHi3A@hLe I RSPEChLEY¥eEYarly at least
received, and a colummar |id nenber 54B for fixing

t3et nagneticetadneabes 24A whiihioethey MBYNALAC a projected
menber - recei ving recess 53A is provided so as to

dlaoisgh it heer o plenimeg]  ofwheaehyoftheheondagnetbCparts 16 for
menber-receiving recesses 53A. In the bottomforce 56
crerrtve iotchera drarmdi f fd ciemt lyagoebiresbasebpl at emd8liSressure,
arranged by fixing it to an upper 10 surface of a

fear ridrgrestdce deaslegpliatiey5Z sbynrbdy ekaaphed. a screw
mechani sm (not illustrated) In a |lower surface of the
non- magheki an bares pl el &8, 1 grehtc tivebeongfe crpgnétll can
menber -recei vi ng recesses 58A, in which magnetic
ﬁ@nggpguced, for example, in the following manner.

A frame plate 20 as illustrated in Fig. 3 is first
produced. As a method for forming the through-hole 21 in
the frame plate 20 in this process, may be used a method
making a use of a die, a physical working method such as a
punching working, drilling working, rooter working or laser
beam machining methed, or a chemical working method such as
a chemical etching methed.

A flowable molding material with conductive particles.
exhibiting magnetism dispersed in a liguid polymeric
substance-forming material, which will become an insulating
elastic polymeric substance by a curing treatment, is then

prepared. A mold 50 for molding an elastic anisotropically

conductive film is provided as illustrated in Fig. 5, the
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59A are respectively received, are forned in
accordance 15 with the sane paitern as t he arrangenent
pattern of the conductive parts 16 for connection and
conductive parts 18 for non-connection of the elastic
ani sotropically conductive film15 to be fornmed, and
in an upper surface of the non-magnetic base plate
S58rapeopeetedpait - foranae] 2h reelCessestb88 &orubpem ngrface
respective projected parts 1613 of the conductive
pafts d6ttom Conoecié onf arlee merlred i hhracgbrdameacaw t hnot
the sane pattern as an arrangenent pattern of the
cohtust rvecphrts 1@ forrooriiects emrefigetiei el astigmonent on
ani sotropically conductive film15 to be forned.
Villdni fir 2B t hea vaaghlet iter amertber sioeceirvilngt retbssesa 588 , and
in the non- magnetic base plate 58, spherical nmagnetic
N arsl 00 haive g la [ emmetest agopbor@i hy folled in a
di amet er of each magnetic 42 nenber-receiving recesses
g8A G r@3pEer | eined dgeitbéed toranth e dllu liod t om
menber 59B for fixing the magnetic nenber 59A within
thi Gfagtfet i B arerReer s s@6l \Hig freseskIBEA 24 s-pricvitded
so as to close the opening of each of the 5 magnetic
MEEMS SEifAi iy r'édédsds™58A. As a material for
formng the and 57_and

B

B A o T R S
BoBATL M A OPUr FNGbe et abset b B e A 4o @
AR 58 T B op L6r Cam8 1 BtCngt 'om Fbf £ 86,50 T

e

%Hg‘%ggés oF %teernio%l—mfagguefthnijggetg)]faéé. %ﬁ@%&%a%“’%umber
‘of magnetic member-recelving recesses 53A, in which
magnetic members 54A, which will be described subseguently,
are respectively received, are formed in accordance with a

pattern antipodal to an arrangement pattern of conductive

. parts 16 for connection and conductive parts 18 for non-

connection of an slastic anisotropically conductive film 15
to be formed, and in a lower surface of the non-magnetic
base plate 53, projected part-forming recesses 53B for
forming respective projected parts 16A of the conductive
parts 1lé for connection are formed in accordance with a
pattern antipodal to an arrangement pattern of the

conductive parts 16 for connection of the elastic

anisotropically conductive film 15 to be formed. Within

. the magnetic member-receiving recesses 534 in the non-
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15 may preferably be used a ferromagnetic substance
material - As specific exanpl esqt hereof, may be
nmentioned iron, nickel, cobalt and alloys thereof.

El ectromagnets or pernmanent nagnets are then arranged
on the upper surface of the ferromagnetic base plate

52 in 20 the top force 51 and the | ower surface of

t REIPE omagHét P&a*b'ﬁsé3 pl aPRESTCah RIE Hota drarfsrce He
|y a parallel magnetic field having strength
dﬁé‘f’%gu?u ghamgtar C%Df%%lilgeFO magheriec- o elfd sRavi Agonetic
her intensity at portions. between the magnetic
AR s BARCTH LR e 107 coVb I Hha PP LY. received,
cor respon tic menmbers 59A in the bottom
o o7 DR AT RE L 1P ac 13 o1 et mEsAnenrgometic
th knes dlr ction thereof. As a result, in the
%fgb 3R Ep R Sy EFIIEA C d%e“fqeiruﬁer‘:&tlé(&nﬁnf?f:@% 532

C uctive particles P dispersed.in th
2%? hg Ta vig grlal ngeHQﬁﬁAEﬂe y Qﬁéaf FaﬁBrPFoﬁge
I t he netlc nenber.s . 54A in the top
for ceee%1 angc}ﬁ%:re lne%e g%%r espc‘)cr{?dgsegg r?é netic nmenbers
59A 'nIBh%hQOEBQ &OEQPC§6563QQ éﬁéqgﬂﬁg %P %P %pn
align in the thickness-w se direction FHi’s %t

el Qi ng, JmtardQl S@aﬁ%rt%§Anb§dsﬂgj§f£§g t?tatoé?n upper

curing treatnment, whereb Fast | ani s troplc
conductd W T4 11045 %&%dbgfs theal0 gonductiye
16 for connection angﬁgonductlse pgrts 121%I é§£$§1e .
BeR=GORMREC{draRmArl harged 1 het weenyt he fRgnety rﬁ%f&*%%%e of
54A in the top force 51 and their correspondi ng

Thgnebne ma@rarrs H29A bmaEEGSQOtEOQ}échﬁuﬁﬁéf”Ek magnetic
contai ning the .conductive particles P at a high
Membetyxea@dvaMglm&ubabéﬁg58§ pant wililch Wl @hetic members
i nt er poses between these conduct i ve parts 16
59A are respectively received, are formed in accordance

with the same pattern as the arrangement pattern of the

conductive parts 16 for connection and conductive parts 18

for non-connection of the elastic anisctropically

conductive film 15 to be formed, and in an upper surface of

the non-magnetic base plate 58, projected part—-forming
recesses 58B for forming respective projected parts 16B of
the conductive parts 16 for connection are fbrmed in
accordance with the same pattern as an arrangement pattern
of the conductive parts 16 for connection of the elastic
anisotropically ccnductive film 15 to be formed.' Within
the magnetic member-receiving recesses 582 in the non-
magnetic base plate 58, spherical magnetic members 592

having a diameter conforming to a diameter of each magnetic
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for connection and conductive parts 18 for

non- connection, and in which 4she conductive particles

P are not present at all or scarcely present, is

formed in a state fixed and supported by the frame

pl ate 20, thereby producing an 20 ani sotropically

conductive caonnector 10. In_the above-descri bed _

pFEARETT GF Frdd89sTe RS CF nt &hsiE WSSPeRe 1par ¥l Fepeived,
l.ied to the polding materi al

o proc |
TRACT S GPAPBraB: T A TR ensT 1y THat PCakbanteTRgtLe

0.02.to T.on.the average between the 25 pagnetic
HRBRFE S3A rithie Fb Tisite: 21 TeAEHeRFelv ng TecSss sen
correspandi magnet i c nbers 59A i.n the bottomforce
oe B R AR G T ob el ot T HRS PG et 6k &F  ABS
nger 15A Hg%bge_gé)néjlucit ed in a state_ that the
par%PFe nagnefic- ie &“%d%“ﬁ?@ﬁsaégﬁred as it is.
However,  the _..treatmnmen al so,.be conducted after
the appli ga?ﬁgﬁrggln? % g§¥%%F%|t%%g%%?FEQQFSF&Cigas?

. ri eat .of | dj .
e R TaI STy SEATY P HTR bR S ey 33 o
t i alre d. - reat ' e
égﬁg?g%§% %%nd%??%éﬂggwg%%ﬁeagpﬁégt?gé?ﬁg%tgégﬁﬁ%?f%don’
heatidg, temperat ule Andy heathng.t joe. A e suihably e
selected in view of the kinds of 10 the polymeric

subst angea hLaraL-ng: NBY £1F @ i YBntReqnBPRhdi BYs e

material layer 15A, and the like, the tinme required
fora ey eIEdnOfs g e eonrduebpveopact scl o Rowngh the-ce 356,
like. Anold 60 illustrated in Fig. 7 may be used as a

mdvd bef Qrsém!cdﬂp’j@ﬂ,h% ebgﬁbECaambﬁoétﬁ(ﬂpiaCeﬁm::\éss, aluminum,
conductive film15 15 in place of the nold 50
igll wdlturaitredr 41 Ikiyg.sush EBi gumaldi®) st [dhda idescri bed
specifically. The

As a material for forming the 1id members 54B and 59B,
may preferably be used a ferromagnetic substance material.
As specific examples thereof, may be mentiocned iron, nickel,
cobalt and alloys thereof.

Electromagnets or permanent magnets are then arranged

on the upper surface of the ferromagnetic base plate 52 in

the top force 51 and the lower surface of the ferromagnetic

. base plate 57 in the bottom force 56 to apply a parallel

magnetic field having strength distribution, i.e., a
parallel magnetic field having higher intensity at portions
between the magnetic members 54A in the top force 51 and

their corresponding magnetic members 59A -in the bottom

force 56 to the molding material layer 152 in a thickness-—

wise direction thereof. As a result, in the'molding'
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nold 60 is constructed by arranging a top force 61 and
a bottomforce 66 so as to beappposed to each ot her.
In the top force 61, ferronagnetic substance 20 | ayers
63 are fornmed on a | ower surface of a ferromagnetic
base plate 62 in accordance with a pattern anti poda

to an . rr%gggnent pattern _of conductive parts 16 for
cOHnectidon 1ad dofdudts ve 1paieetes £BrFidn-oridget i on
of the intended .elastic anisotragpically conductive

f (TR AT Bidi28 Sragn St PReE 668t ARck ¢ dyeldingy material

hﬁvin%H hicknesngre ter than that of the

AT STragnét Pt s GREPEREE PhyBPS 6308, koCA e taie ot e

areas than the fer netjc substance 45 | ayers 63.

AR s e PERPrS e B0 20n i LOBRES Htar. and Their

f tg.c substance | ayers 6 re formed on an

LR RRH B BB hRREF, bRtEREe o B et Tt tapn force 56

a rdac i;th 5_th a attern f he arrangenent .

'p%??eggggﬁt%ﬁeSocg%dﬁgfﬁgggga%-SEH%a¥ e GTe ¢t on Cang e tron .

duct-. v t f.ar -connection of. the

Ut ended arna e s afieonRl et Py REER Al LA i se
t.Cc a S T Vi asti

R b e SH P AP LA D e BRI Brastie

Subst @PES- 1 AVErS 68 @t e {95 ned aty ?fg%ﬁ%o@%gaéft Fﬁ‘got he

ferromagneti c substance | ayers 68. materi a r

fesming: the $&Ffompgneli c.hase-+ Rakeg é%alaﬂét@x?eaﬁgﬁts 18

the ferromagneti c substance | ayers 63 and 68 in bot

tiop frofce-&dn aneh botdom i e bty nBenianteed héfPers
ni ckel , cobalt, an alloy of these netals, or the

lHdee.irAsciee neder i@t cd a7l fardrimg itthe creBspBAAGLE Cragnetic

subst ance
members 59A in the bottom force 56 and containing the

conductive particies P at a high density, and an insulating
part 17, which interposes between these conductive parts 16
for connection and conductive parts 18 for non-connection,
and in which the conductive particles P are not present at
all or scarcely present, is formed in a state fixed and
supported by the frame plaﬁe 20, thereby producing an
anisotropically conductive connector 10.

In the above-described production process, the
intensity of the parallel magnetic field applied to the
molding material layer 15A is preferably an intensity that
it amounts to 0.02 to 2.0 T on the average between the
magnetic members 54A in the top force 51 and their
éorresponding magnetic members 59A in the bottom force 56.

The curing treatment of the molding material
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falls wthin the specific range,

| ayers 64 and 69 in both top force 61 and bottom force
66, may be used a non-nmagneti ¢gqetal such as copper, a
heat- 20 resistant resin such as polyimde, a

radi ati on-curable resin, or the like. According to
such an ani sotropically conductive connector 10 as

descri bed above, the elastic anisotropically
cORAGEL Ve FEVMPES CPRasEppdr ieda bytate &Y ridire nalzatid el
20 fornmed of a netallic material, so that the whole

o@agﬂétéﬁl§6Fﬁ@ppéélP?EEO%E@%%¢®eﬂ%oﬂhé@1orHQ@eVQr nohe
reatly deforned_when the frane plate 20 is held,

WherBhYeRT ’@akio@FFPo]ﬁ?n@O%@ﬁ%% ot IoF- tife application of
_n%sotrog#g LI% conductive _connector 10 to el ectrodes
hit'e g

ndad Bhnett et e ¥bris ei&mRsE- i nspection
electrgng of .a circuit board for inspection or
termn eIéEPfﬁH§§e8Fm§n$lPéuFFeb%%}@1¥%rm%¢erlal
t b t ed th Si t he
R Lot € P ar B o 35 T3 ke Tiage 20 CHAGTA " Pike
I th
P S oMo e HBRS %ﬁé’\%‘é‘ﬁ%ﬁ”ﬂw%@waﬁ Y 2
t mh b
eIectr|cg%f%ﬁg%%ﬁgcgggeggélgogan e%%ﬁ? r%ﬁ§$O
Sidawe dde sreci fd ¢ Gongdy; {308 RaL a' Leélé’was;% fﬁﬂlé'kmds of

in the conductive parts or connectl on 1 n

el 1Sty IS0t ORIGARIeY. f%‘%ﬁ‘erHgt fn\c{@ei L &éklxg@%sé he e

duroneter hardness of the elastic po yneric ance

RRKIdNG Uhathe-ika aeRdyctisye Bﬁﬁt§hé61£900n %??%¢§3r? uired

&Qﬁlaﬁﬁﬂmmﬁﬁﬁcﬂ@ﬁﬂ@N%bnd@c&ﬁ@glEa@kf@léécﬁllﬁhd the like.
connected state to electrodes 1ntended to be
connecieflbid achievestrated in Fig. 7 may be used as a mold
for molding the elastic anisotropically conductive £ilm 15
in place of the mold 50 illustrated in Fig. 5.

This mold 60 will be described specifically. The
mold 60 is constructed by arranging a top force 61 and a
bottom force 66 so as to be opposed to each other.

In the top force €1, ferromagnetic substance
layers 63 are formed on a lower surface of a ferromagnetic
base plate 62 in éccordance with a pattern antipodal to an
arrangement pattern éf conductive parts 16 for connection
and conductive parts 18 for non-connection of the intended
elastic anisotropically conductive film 15, and non—
magnetic substance layers 64 having a thickness greater

than that of the ferromagnetic substance layers 63 are

formed at other areas than the ferromagnetic substance
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Since the electric resistance between the conductive

20 parts 16 for connection is jat |east 10 MO, high
reliability on connection to el ectrodes intended to be
connected is achieved. [Wafer inspection apparatus]

Fig. 8 is a cross-sectional viewillustrating the 25
construction of an exenplary wafer inspection
appaeatu$3.according to the present invention. This

waf er inspection apparatus serves to conduct the WBI

test orIprthe bestomsfdicd ¢ ta amaftéie omhwhi chnd, gr eat
nunber of integrated circuits have been fornmed. This
wakerompgpettconvhpparet Usiitas @ cizreuitorbedrdn 80 fpper

i nspection, on the front surface (lower surface in 5
therfpgaref of fanremangyiicatbangnipértef 67V nspeet¢ordance with
el ectrodes 31 have been fornmed, and a probe card 40 is
aFrangeds oRatherer ant thurdgeadshenti pattecwi of boze d 30

for _inspection through the anisotropically conductive
COPPERE b Ve 1PAFTF Ukt ridtfed-and eritgen ﬁnén@onguqrtﬂve parts 18
addition, a 20 pressurizing nmechanism 35 for .

pres st Iﬁz?ﬂ@n%gl% rtuitthe Be&racrer el aghettapirotropically

O B ek el LSl 0 i o
L 081l S BOIRSCL D B0 2 FOMCL TR
LN Ao % CU B S or SonesLlon, o
Eeet Y sl TRERB SR of the”

As a material for forming the ferromagnetic base
plates 62 and 67 and the ferromagnetic-substance layers 63
and 68 in both *top fofce 61 and bottom force 66, may be
used irqn, nickel? cobalt, an alloy of these metals, or the
like. |

As a material for forming the non-magnetic substance
layers 64 and 6% in both top force 61 and bottom force 66,

may be used a non-magnetic metal such as copper, a heat-

resistant resin such as polyvimide, a radiation-curable

.resin, or the like.

According to such an anisotropically conductive
connector 10 as described above, the elastic
anisotropically conductive film 15 is supported by the
frame plate 20 formed of a metallic material, so that the
whole of the anisotropically conductive connector 10 'is not

greatly deformed when the frame plate 20 is held, whereby a
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integrated circuits in the wafer 1 that is an object
of 20 inspection. A wafer tray486 conbined with a
heating plate,, on which the wafer 1 that is the
obj ect of inspection is nounted, is arranged under

t he contact menber 45. As iIIustrated on an enl ar ged
scale 1%% 9 as wel reat, nunber of _term na
RS ooe%l Oé%eef aftdrol]f’eé’ r? 5I5REKCRFRALE BPndetive

C|r t boar r ecti.o t he rove card 40
i acé%?lanég) Ciﬁ a9 5§Fn185FPg§Boﬁalﬁ§ ?%Pn%Fted for

ti | ect 31 of . t t
AL T LR LA SAISHE 2 S B
f t d i t Ll
o LA L8 A el e b .

eksEBEQQ%%n42cagrgge§3§§ Lyl y ggposed to the

i nspection él ec cF7¢uit board 30 for

Loopectd i A AN Ol (INMUGHLYS BRE B 1o O

connection are forne astlc anrso rdplca?l

CﬁDQHQtQUehEblg]iéw'QoéfflégéﬁgtéfpifﬁgéﬁléﬁEFMgglégEansion

connector 10 in accordance with the

Cﬂﬁéeﬁﬁgﬂg|ggaﬁg ?@eh§§té§ééﬁfgnt]éa$éﬁ%'dﬁ%ﬁegkbgﬁllty even

el ectrodes 31 of the circuit board 30 for inspection. ™
The @nhsgés opF C@é&xﬁeﬁ@ﬂﬂﬂ@tér\/@lﬁ%ﬁﬁl@r@@ Ol Q- elo$ ood
arranged in a state positioned by the ‘gui de plns 23 in
ST+ 8GR cbitad c tde CONOUCtAY &P d:$116 +Eokined .
connection in the elastic anisotropically conductive
filml5iace respepkicyehy ibnhocatied pgrweered he are filled
i nspection electrodes 31 of the circuit board 30 for
iinspeot | omand: the dertd nad Blecddmdes 42 oh thBeelastic
circuit board 41 for connection. In the wafer

iasiFEct i el eplplar atwrshwft itvd sFidmbddi mentd, thehaurbneesof

the circuit board 30 for inspection, the
hardness of the elastlc polymeric substance making up the

conductive parts 16 for connection falls within the

. specific range, high conductivity is achieved, and moreover

a stable electrically connected state to electrodes
intended to be connected is achieved.

Since the electric resistance between the conductive
parts 16 for comnection is at least 10 MO, high
reliability on connection to electrodes intended to be
connected is échieved.

[Wafer inspection apparatus]

Fig. 8 is a cross-secticnal view illustrating the
construction of an exemplary wafer inspection apparatus
according ﬁo the present inventicn. This wafer inspection

apparatus serves to conduct the WLBI test or probe test as
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resistance value of the conductive part

20 ani sotropi cally conductive connector 10 and the
circuit board 41 for connection are fixed in a state
that the elastic anisotropically conductive film 15
in the anisotropically conductive connector 10 has
been held and pressurized by the circuit board 30 for
i nspection and the 25 circuit board 41 for connecti on,
t H&Y ébyafise PRspedchos UsPaét hudles: 3L | midwragiadWircuits
board 30 for. inspection to their corresponding .
t éeMiEn&Iee8| 6EM6Hes 42 in the circuit 49 board 41 for
connection are electrically connected through the
conduct1¥e® i feFrsicidsinéerrsatirs bpa a circuit board
aﬁbs tropically, conductive connector_ 10. In this
enBodPhrentsPEREL 8 asPP ctafi S6trbpitdilase & wéidgeEifgee in
fi%n1%5 i n §he anhsotropically conductive connector
16"FsTpPBF Bt aBf y"HeFd and Pt essiitiZedli A gRCHIEN t hat

f each of the

th | tri i st I ]
csﬁaﬁe?féeéééz\ifﬁé% n%?ﬂ!@?#fﬁ%ﬂ?ﬁ G PHEPE et 40 is
i i I ducti fil i, t, .1 B2
SB-SELE0R, 681 He PRME VBRI M 3 25 B BekefPs0 o
| i . i i X ti. fil 15 by.th
chAshi e 120, SoLEom) Sall v candhstlie L) MR Y U BEcepgector

A for gopnect i on, izﬁi%@relf %gﬁf'zy. f9£C§d§1t90r93 1o 0.4

N per one conductive part or connectron. 1f this

i s i rd.at i Ln:the elegtric,,
rpLte L bl 8 AL SRR RGELfE d sc

COPEET# DN B §H LSt UAREGH v %@dprkb§d@§28%%%cthe circuit

aeectionrdecomsaAighh. so that it may be difficult
in some cases to conduct necessary electrica

i nspectthenprbbe20at-hi 80vak Ugoh St #100- G At On- ithe, 0t her
hand, the circuit
board 41 for connection and a contact member 45 provided on
a front surface (lower surface in the figure) of the
circuit board 41 for connection and having a great number
of contacts (not illustrated) brought inte contact with
electrodes (not illustrated) to be inspected of the
integrated circuits in the wafer 1 that is an object of
inspection. A wafer tray 36 combined with a heating plate,
on which the wafer 1 that is the object of inspection is
mounted, is arranged under the contact member 45,

As i1llustrated on an enlarged scale in Fig. 9 as well,
a great number of terminal electrodes 42 are formed on a
back surface of the circuit board 41 for connection in the

prove card 40 in accordance with a pattern corresponding to

a pattern of the inspection electrodes 31 of the circuit
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board 30 for inspection and the circuit board 41 for
connection are defornmed, so thaf it may be difficult

i-n some cases to achieve stable electrica

connection. In order to control the pressurizing force
against 25 the elastic anisotropically conductive
film1l5, a spacer may be provi ded between the circuit
b&ardd3G0f dor wepactitonn, amddt Hee ct¥owiitt board 41 for
connection. 50 Means for fixing the circuit board 30

f 6PIRRSHECRI 6f, 2rEREJAAI 5Bt 2 opfetkt IR0 dondued g guide pins
connector 10 and the circuit board 41 for connection

i Aél tHeSHCHeanSABYCscERNE, the nearsinath &l ssdlpdedr 62 are
used as the_guide pins 43 to fix themby 5 nuts, and

t heSPEREe1IVEhE PPPERCBf LP he'd ndpdaiidnrelederisagss3iliaf the
the <circuit hoard 30 for inspection is preferably 0-5

t 625t PRBFE pPefef abPsPaCt ™ nm The inspection

el ectrqodes 31 _are fornped at such a pitch, whereb

necessdr P AL 105 GRREEEE oK bRk & HoT Cornection

I nspection. electrodes 31 and .their ,corresponding,

L BT R HATMET ot r bRese 42 OFC tHE SCIFORIE 2bA dr HOPICF e |

c ecid on can be surely .achi.eved, and.noreover the
RERECT o offe Tohbtib R Bt e RRGaRRaE A T gt 10 o
ensi or.di V. reat. _nunber .of inspectio
rectrme’ SR b G R B BB hadhg PETRR Phern or

!M%ﬁ&%éﬂ&r@%i’?@t@od o Eggﬁflo?.hg ‘8199&%%2 cgiroc)f 34, for

i nspection can be formed. the con

qgﬂ&ﬁ&ﬁjﬂﬁ?pe&h%Sa%@s%@?opPEQPfyCégﬁhﬁgkéf% connector 10 is

electrically connected to its ~torresponding

insRectdon el eclyode 3L .ofi hhg gir %Hjetgggd@%rps 30 £ such
-inspection through a circuit inthe circurtt board 41
f:omaGenRNectiaan.the conductive parts 16 for connection in the
elastic anisotropically conductive film 15 are respectively
located between the inspectioﬁ electrodes 31 of the circuit
board 30 for inspection and the terminal electrodes 42 of
the circuit board 41 for connection.

In the wafer inspection apparatus of this embodiment,
fhe three of the circuit board 30 for inspection, the
anisotropically conductive connector 10 and the circuit
board 41 for connection are fixed in a state that the
elastic anisotropically conductive film 15 in the
anisotropically conductive connector 10 has been held and
pressurized by the circuit board 30 for inspection and the
circuit board 41 for connection, thereby the inspection

electrodes 31 in the circuit board 30 for inspection to

their corresponding terminal electrodes 42 in the circuit
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No particular limtation is inposed on the contact
menber 45, and those of variougy structures may be
adopted. For exanple, that in which contacts each
conposed of a 25 blade or pin and a mcrospring pin
are arranged, that in which the contacts are conposed
of an anisotropically conductive sheet, that conposed
oPoarshddt fhirkecesmaséoor arslel achichl bomants teac fthrough
conposed of a netallic body and extending through an
i /86 aPRAYCcshBet PpAta 1hi Eknesenmieelondiiredtticon
thereof have been arranged in the insulating sheet,
tRatsebraphealby ranfwnativng eerrantotridbically 5
conducti ve sheet and a sheet-like connector, or the
like Yy Be usERoSFeeit:| Ehex SAPFES CoRNas pt obel ¢ak kY

suitablﬁbusable in_ the wafer inspection apparatus

aceorarhyveot bF ekenthe i He i Pl vhepainat L ER
“be descri be 10 is a cross-sectional view
i FPORET BT ngoth% PJ& Ftakict iR brengd RuSseuparcfarh 8f state

TR TES 1P o} ot ot o (TAH S Sloerrdst Ficar e
f%%@%ntﬁ&% : gﬁn”fa%ioﬂic%%@%%% B Gher °18° %r?t ern,
EhE Sao¢r°%”ptn""°ateﬂ£24n°o§%{q%gf Fodds A4 “ERERL O 1
conpose&ﬂﬁf rt; aF%Tg% @%§1%§6%0?§§g1§ niggg rFeyttic

%tnl%terr&q:ﬂ:faltlly 3:0 r%é.iﬁ@lSI f tﬁgg i n%ygﬁfw;atl?gard 30

enbodi nent, the cont act 2 isfo
GorC Wl édﬂﬂﬁ@kﬁgiQQQQCQ,ch gnggggg 4EVFQP1SOH e%tlon is

However, the formof the contact I1s not [imte
ihese shapeso-and dihe _oontach aay perf rBeLohii O fe
part 16 for connection. If this value is too small,
variations in the electric resistance value of the
conductive part 16 for connection are easy to occur, and
the electric resistance vaiue of the conductive part 167for
connection becomes high, so that it may be difficult in
some cases to conduct necessary electrical inspection. If
ﬁhis value 1is too great on the other hand, the circuit
board 30 for inspection and the circuit board 41 for
copnection are deformed, so that it may be difficult in
some cases to achieve stable electrical connection.
In‘order to control the pressurizing force against
the elastic anisotropically conductive film 15, a spacer

may be provided between the circuit board 30 for inspection

and the circuit beard 41 for connection.
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circular cone or pyramd. The contact 46b fornmed at an
end of the beam part 46a in tge contact nenber 45 is
arranged 25 in accordance with a pattern corresponding
to a pattern of electrodes to be inspected of a wafer
that is an object of inspection, and the other end of
the beam part 46a is fixed 52 to the tip of the
connect$Ry el &t rivde e thsueh rgupt obeaxardd dmt d@nspection,
production process thereof are described in, for
eX8fipFelsgapanese’l Pat errdpgpl T a0PeRC LRA] éID(yé@ Noe circuit
2003-215161. 5 Fig. 11 is a cross-sectional view
|PPB§9r§?|ﬁ@rtﬁ%nn%%E%??LkRQHﬁkbﬁ BeBREnBY pafrpagt @fmeans
ﬁther exenpl ary %robe card. In this probe card, a
Al PPYERE TP atSedrmectih JuicepiPodes 29 &% Foptedy
on the front surface of the <circuit board 41 for
cBHﬁ@ct?%% Fhe L%%?dance with.a 10 pattern

d tt f electrodes to
R S L L 5 g

t 45 obt db
anlso %%pﬂ%gt% coﬁgd%Fﬂggtghggfs4 r%ﬁﬁﬂggghégf5Y?%eS T,

Clrcu%%g% é@g i rr%pggd on @hfront S g%FelgEtro%es -

oar 1 15" connect 1o
th t t
s SLSaBiE o St AT AL LA o

Qﬁfﬂn?ecﬂt %rf q{eiﬁ%@?lectth' Oﬁns?ﬁbﬁboﬁrgl@crtr esd 3l and their

accordance wth the patte correspon |ng to'th

Ral el Rlaithe t%Q‘nﬁln%qt £edes - bQ.Des) NEPesld eg‘lqjcult?:e card

wafer that is the object ? I nspection, and are eac
abt adied: i Contedl RaRgLeCRNENEL | Y& Pardd Cles RoRc@Lr the

el astic polyneric. substance at a high density, an
amsRsitliatl RQ epalrlbd@Ab3MUENRI by arranged at a high density.
Accordingly, a great number of inspecticn electrodes 31
according to electrodes to be inspected in the wafer 1 that
is the object of inspection can be formed.

Each of the contacts of the contact member 45 in the
probe card 40 is electrically connected to its
corresponding inspection electrode 31 of the circuit
board 30 for inspection through a circuit in the circuit
board 41 for connection.

No particular limitation is imposed on the contact
mempber 45, and those of varicus structures may be adopted.
For example, that in which contacts each composad of a
blade or pin and a microspring pin are arranged, that in

which the contacts are composed of an anisotropically

conductive sheet, that composed of a sheet-like connector,
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insul ating these conductive parts 47a for connection
and 25 conposed of the el asti&lpol yneric substance.
The sheet-1like connector 48 in the contact nenber 45

is fornmed by arranging contacts 49 conposed of a

metallic 53 body and each extending through an _
i nsul_at.i sheet 48a in a thickness-wise djrection in
thr}%1 iw%lslur}gﬁoﬁgcas%eseteaf@a.com?ﬁéegoﬁ a%tlgeﬁ@ljrlrf:t gy and

S t-1d. nn or._48 i s.each forned by . .
SO PR arr RSt a Tt P b ShBesg—wise
to.a fr r.f f _the insulating,sheet,. 48a, .
fﬁﬁ?egggaﬁsﬁgFggé%e Sg%r§85n4ﬁﬁr%?%o éﬂ;ﬂ6“%;6§3 ating

S e t LE ati.n . 48a and .a art.
Riismodisal g e bt et e stbLeay

t hi = W LT i gn he.. insulati,ng shee o
aESQ?PEE?ﬁéﬂg ggkrgﬁ?-gu? %%E ghF%V%%¥F%H§gﬁ9§rahaetﬁéke
bagk-sHrfacg el ectrode 48b to each other. The

ani sotropically conductive sheet 47 in the contact

menber ofa dis i@l ranged Ln Jkhg Lropt éé’fﬁagﬁiw?éblg‘%tsrﬁle in

circuit board 41 for connection in such a mann

~ thige 1iba EORAUGE ¥ EL DA t St fiy a%%&%%igo%oaftﬁe'dﬁfﬁée&%

on the respective connecting electrodes 44, an
sheetntike wiDnnestOInAB:d:s i rrgedren.the front
surface of the anisotropically conductive sheet 47 in
such arwannen tbat ctbesceptacéndd ar&s | ocalad@Arthene

respective conductive 20 parts.47a for connection.

Suots tanpriohen caf b gndi rec igrzadgetriton fpeacessmpher €0 robe card.

“are described in, for exanple, Japanese Patent

Appltitdat iporpbd aiad=dpen (Nora20@2- 324600; ebnetihecompd €fing

i nspecti on apparatus descri bed above,

electrodes 44 are formed on the front surface of the
circuit board 41 for connection in accordance with a proper
pattern, aﬁd a contact member 45 is provided at the tip of
each of these connecting electrodes 44. FEach of the
contact member 45 is formed by a beam part 46a composed of
a plate spring and a contact 46a formed at an end of this
beam part 46a. In the illustrated embodiment, the contact
46b is formed into a circular truncated cone or truncated
bPyramid. However, the form of the contact is not limited
to these shapes, and the contact may be formed into a
circular cone or pyramid. The contaét 46b formed at an end
of the beam part 46a in the contact member 45 is arranged
in accordance with a pattern corresponding to a pattern of

electrodes to be inspected of a wafer that is an chject of

inspection, and the other end of the beam part 46a is fixed
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25 the wafer | that is the object of inspection is
mounted on the wafer tray 36,5&and the circuit board

30 for inspection is pressurized dowward by the
pressurizing nmechani sm 36, 54 whereby the contacts of

t he contact nenber 45 cone into contact with

res tive electrodes to be inspected of a part of
tﬁgpﬁhee§ﬁ§i8 é%FcﬁPPgngFﬁgdegﬁc?Wﬁg%wﬁ%N 1,

t her eby hi evi ng necessary, el ectrical connection, The

5 vvafers“il&? s t%‘%c%o%ecaeflé% 6 & EF@&EFZFﬁPnBHOCESS thereof

ot . “th f t 36 t f :
oaes PR Tl AT ERR Bl T ocbut B 5 Ry y-ond dr tom

tE%iH@BBEnlNEn 2555§2§5§E§. In the above-descri bed
the p

process, ressurizing 10 force by the pressurizing

'WEChani'Q}BQJj%jf%l%ﬁk%%QE%%%E%n€%299§wi?%%héﬁ%%€%$g4%he

stabl e electrical connection © con

FQOBEEIH@£§5HIoksaaﬁPlggfﬁhlﬁ%ﬁg{Qh?%n%%h%%ng%mP g%& probe

i nspection apparatus, a ‘conriector for electricafly

cenppgct img dhe iy t.hoard 59ur3§i?§r?%gffgftééﬁhééﬁing

the circuit board 41 for connecti on

a0l SOt F O £ald Ya EONEAGHL Y &£ AMEGL R 10, L ust Lat efdain
Figs. 1 and 2, whereby the electrical connection

bet ween: sderd nspetd+ bglactinedes 32.0LahhBClIeMi §
hoard 30 for inspection and the term nal el ectrodes

42=of e tthecct fedppdnZhdoay & b theknCORNBLEEBRoHSs SUS ehy
achi eved under small pressurizing force, so that
tiherge dtedoe heediadferusimg ds har gejseal 8 MeEehant s/ aSand =
the pressurizing nechanism In addition, since a
ol i endpetane edd toe CirreCuivy hemifda80ngfeon anspeetdPNcally
and the circuit board 41 for connection is 25 short,
tendice v thretwdferndispeteieonl appacatusciorthe is
arranged on a front surface of the circuit board 41 for
connection.

The anisotropically conductive sheet 47 in the
contact member 45 is formed by a plurality of conductive
parts 47a for connection, which are arranged in accordance
with the pattern correspoending to the pattern of the
electrodes to be inspected of the wafer that is the object
of inspection, and are each obtained by containing
conductive particles P in an elastic polymeric substance at
a high density, and an insulating part 47b mutually
insulating these conductive parts 47a for connection and
composed of the elastic polymeric substance.

The sheet-like connector 48 in the contact member 45

is formed by arranging contacts 49 composed of a metallic
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hei ght -wi se direction can be nmade small. Accordingly,
the wafer inspection apparatus3can be mniaturized as
a whole. 55 Since the pressurizing force applied to
the inspection electrodes 31 of the circuit board 30
for inspection is small, the inspection electrodes 31

' t amaged, .so t.hat .the cjrcuit board 30 for ,
Dl st RIS S R 0eliP B PO R NoR t LT L SePRtcd8a in

life.t. f. The i ti el ectrod 31 of t
SR T0e papeeation, ol selroten Sl e o
th h.th iLfic.anisot ically.

coneaLed,thouah ey REELLL G AR SO e

l d 1 - : high 10 .d ' .
ef%%h%ﬂ & % s%ﬁg—gﬁhggggggeg¥g'tfguf ce elgﬁ%%#b%déga

Accordi nglfy, a grea er of I nspection

-3%xﬁ%@e§et%oﬁnggonﬁosﬁp§gag gfe@%enﬂﬂgﬁ%tggg sheet 48Ba, a

el ectrodes to be inspected can inspect
C@hE@CEEEELﬁuerCEh@l@éff&&é(fﬁb(%%y8§§§ e Ehgggghsgggace
ani sotropical |y conductive connector , contac

resi shancgsuils: €an @@e@@d@SAQ%ki%p%h%r%tégkguﬁenﬁgfﬁeg9c
state can be achiéved, so that good electrica

EoPeriieg €ARoREh Dbtaided:; e thesl ASPECLION of the
el ectrodes 31 of the circuit board 30 for inspection
ales el eeifd cahdyt comnesied itk itthe +nd0 r-ehM-Bat race

el ectrodes 42 of the circuit board 41 for connection
tehreotigho ddies @i sod rap aad diy- eeFduet bY8cte00neLiwrdl s on
a di stance of a signal transm ssion system can be
mede=short, so that the wafer inspection apparatus

can be adapted to electrical inspection as to high 25
functi Bhal annsegrabédatilycobtduofiwhistedt gh- speede
processing is required.

contact member 45 is arranged on the front surface of the

. circuit board 41 for connection in such a manner that the

conductive parts 47a for connection are located on the
respective connecting electrodes 44, and the sheet-like
connector 48 is arranged on the front surface of the
anisotropically conductive'sheet 47 in such a manner that
the contact 49 are located on the respective conductive
parts 47z for connectibn.

Such a probe card and a production process thereof
are described in, for example, Japanese Patent Application
Laid-Open No. 2002-324600.
| In the wafér inspection apparatus described above,
the wafer 1 that is the object of inspection is mounted on
the wafer tray 36, and the circuit boérd 30 for inspection

ls pressurized downward by the pressurizing mechanism 36,
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Since the frame plate 20 in the anisotropically 5G
conductive connector 10 is conpédsed of the nateri al
having a low coefficient of |inear thermal expansion,
a good electrically connected state between the
circuit board 30 for inspection and the circuit board

G P S1omiie e GPRBES  ha come into
.5 ti ticl Pare filled, in the
CoRael T S PesFR RSP B RRar RS Rt hE braler(Ed of o

: . . i il f th
a %ﬁq;Qﬂ?Hﬁﬁ%Fét%%@ggggh%grghhggl§ g?gé %%,tgﬁmﬁﬁﬁﬁg 1,

ani sot ropi ca conducti ve conn

QUhOTELS, PALINERY, fhoklRariORRUEL LY PRI, he

connect ron fal SPecITic range,

CQQ%@%FHVE%ytE§naﬁEE€ Sdtoagd g 9¥§£in£as%%9¥5:t by
e ‘bdard 30

el ectrically connected state to Clrcuit

fohel Rapect ion and 95rﬁ@k%ogﬁaﬁgcégsg?%ﬁ%égggﬁ§éé¥q i s

15 achieved. Since the electric resis ween t he

congpetiVen RREES 46sf05-CORBBETLOD: ) SaaatthA a3 wlQer 1 in
MBS, high reliability on connection to the circuit

board 30zfter inspection and circuit board 41 fop
connection-is achieved. 20 The present invention is

not |inid ethd arihe-abeve-indespribbedsenbadi peat sur anth g
various changes or nodifications nay be added

tiher et by Foie exeegd e i d ihd Nee @S o Gal lsklected from a
conductive connector 10, the conductive parts 18 for
NeREONeCtl orh i @) 525 tde Bl @st i laniSolecapiogably the
conductive film15 are not essential. Wen that

lrepri g e (pdmivaat 14y wof ity owgie:hal €ss 2kHigeved.

According to such a wafer inspection apparatus, a
connector for electrically connecting the circuit board 30
for inspection to the circuit board 41 for connection is
the anisotropically conductive connector 10 illustrated in
Figs. 1 and 2, whereby the electrical connection between
the inspecticn electrodes 31 of the circuit board 30 for
inspection and the terminal electrodes 42 of the circuit.
board 41 for connection is surely achieved under small
pressurizing force, so that there is no need of using a
large—-scaled mechanism as the preséurizing mechanism. In
addition, since a clearance between the circuit beard 30
for inspection and the circuit board 41 for connection is
short, the size of the wafer inspectibn apparatus in the

neight-wise direction can be made small. Accordingly, the

wafer inspection apparatus can be miniaturized as a whole.
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57 used as the frane plate 20, elastic anisotropically
conductive filnms may be fornmedin the every

t hrough-hol es 21 independently of one another. The
ani sotropi cally conductive connector 10 may he so 5

~constructed that the through-holes 21 in the frane

Cor 1 ospoHi ha 0 1 C oH ek dof CFRE SORGLE G W ts 16
candiRtyant ParReb i TL S e RappoTe Rl Tor
PPREEREEn TR Eh T G o P e e Al opee mo
ornea=indn BRBe Bnic har s "Kich 48 ERFpt DapAGFLBrS S

o Fen T S R 4 L ciRoct 8a L h BtighbRoPeS. 22
Lhe 1 rams praPs S0oTne B0 Tren 15 The Enai noerd 30
T R v e O R R LT

| SISOECE 1 ONardRRANAISa 11RA RAUERGve t AGKINESS: MRY. bvﬁher_-eby

-used as the elastic polyneric substance -formng the
et @St igs sl eRictallbegonduehhvee fitMrkped it theign

ani sotropi cally conductive connector 10 so as to
detrachabl y astbekihbey ¢l asgi€aansMdropircahkyection
conductive 25 film 15 on the circuit board 3C for
ieispectddEs @l clancbiet fobeand 44 it conpectd Qumddr isF
not essential to fix the three of the circuit 58
electrodes to be inspected can be inspected collectively.

In the electrical connection through the
anisotropically conductive connector 10, contact resistance
can be made low, and a stable connected state can be
achieved, so that good electrical properties can be
obtained.

Since the inspection electrodes 31 of the circuit
board 30 for inspection are electrically connected to the

terminal electrodes 42 of the circuit beoard 41 for

connection through the anisotropically conductive

. connecter 10, a distance of a signal transmission system

can be made short, so that the wafer inspection apparatus
can be adapted to electrical inspection as to high
functional integrated circuits of which high-speed
processing is reguired.

Since the frame plate 20 in the anisotropically
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~are electrically conhected to their correspon

board 30 for inspection, the anisotropically
conductive connector 10 and the circuit board 41 for
connection. More specifically, the apparatus may be
so constructed that the elastic anisotropically
conductive film15 in the 5 anisotropically conductive
C RS 10 dogheld i Aoan, gBB%ﬁ&&yﬁ&?%9mJ%%Q%Ei%ﬁakgving
in a non-inspected state, ant e elastic
ani $okr @Rlaally ceonducti ¥ Film o nINe i on 2 gooq
ani sotropical l'y conductive connector I'S heVd_aﬁa
peessurizad by cbhgectEgult . Poard 30 f o J nspegtiop,.apg 5,
the 10 circuit board 41 for connection by pressurrzing
therchnedibtiBRarda30nf oL thspeatd oy by the -onnection can
pressurizing nmechani sm 36, whereby the inspection
ebecttodes 3dthMnbAesghih cul toboard; o%otgﬂbekﬁgﬁ§gt'on

I ng
tenvi pahmehectrodes 42 in the circuit board 15 41 for
connection through the conductive parts 16 for
‘connectiiord nhhepagisatr ephaakt yv&Nductdive ¢oRRRCE9N 1 g

-10. In such a wafer inspection apparatus, the circuit

bigarith S0c dodud ispegid o 115 [@oassvhnzedi downwarigs by 4dhei ¢

“pressurizi ng mechani sm 36, whereby the conductive

Farits s> 2004 ory conmectiior ifiltheSanf sohe opicaddnbpically
conductive connector 10 are pressurized in the
irckyidsiscan serdiataot ildn, atlderdbyduebectst cadddress of the
connecting the inspection electrodes 31 of the

CrEWat bsans 136 flér fiows gecniechitn fakls wortries pordi ng
term nal electrodes 42 of the circuit board 41 for 25
éoRiredtiicortarditd Briohgicegduiseivespets | ashicordctamdofnor cover
the caontact nenber 45 into contact with el ectrodes to

Be S fehsfe & EF 81 2 1gar cosnerhredgp b edl &9 rid to rcowirred oard

59 wafer 1. Necessary electrical connection is
?ﬁeigﬁylnspectlon and cirtuit board 41 for connection is

achieved.

Since the electric resistance between the conductive
parts 16 for connection is at least 10 MQ, high
reliability on connection to the circuit board 30 for
inspection and circuit board 41 for connection is achieved.

The present invention is not limited toc the above-

described embodiments, and various changes or modifications

may be added thereto.

FFor example, in the anisotropically conductive
connector 10, the conductive parts 18 for non-connection in
the elastic anisotropically conductive film 15 are not
essential.

When that having a plurality of through-holes 21 is
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achi eved. The wafer 1 is then heated to a
predeterm ned tenperature by the wafer tray 36 to
perform necessary electrical inspection (WBI test or
probe test) as to the wafer 1 in this state. EXAMPLES
The present invention will hereinafter be described

S Wf icald e OM# NQ es.. Haowever, -the
1%§%Fe§§n$h¥n?%ﬁ#?oﬁ£?§én%?'I?§§%%E?t%?%%%iﬁ?é;&%%%pes.

[ Bradyeti on E&@HE'ﬁa% of %@4&@dAHPH§%§aRka et%%%%gg—%oles
0 , a p ty o

t hi ckness of 3.0 nmwas provide ["urali

MBgnehhEpERARRE {ECLI ¥iH% [ SoRSses,  which each had a
circul ar section whose dianeter was 0.3 mm 15 and

whose @k@ﬂirhﬂ’!%%t%o%i@g]ll‘{)’eﬁgnﬁ‘r}l&@gei@oﬁ?ﬁ@c%f &) be so
such a non-magneti ¢ base plate by a drilling machin

atofst Pht€8d0tn &t B d Ny AN RCHS WS Gt AN thbN€rame plate 20
direction nmeans a direction corresponding to the XEX

dh r@Ctd Bfed Nifrl Gecdsidddie vk Shaldee®BPYrresponding to a
hereinafter) and a pitch of 0.8 mMmin a Y 20 Yp

tha e 1100 £ t hige did@DLd O TBRANS =a 1¢i F86t EBAnection in the
perpendicular to the X-X direction; the same shall

aplp ayt ther s ned tevp i ca land canpluetaliet ¥i0h PEoj 264 ed
portion-form ng recesses, which each had a circular

- seotdwrnt woge i dietferr wasin@c3iom iandrwhogsed dept & aas

0.05 mm were formed in the other 25 surface of the
rdrovadndtd e s e plidflesatragepi tohFofs 0. B2 namd i 3 t he
X-X direction and a pitch of 0. 8 nmin the Y-Y

di rectTha, fraeeebVaps ctduchawy e nion-ardgaetsi cobasehat a
pl ate. A 60 spherical nmagnetic nmenber nmade of iron and
Favior§ &hrdiveeterleofisQf8rmmriwas arranged in each of
the magnetic. menber-receiving recesses in this

non- me %@iglﬁgggo%g%uggrts such as chip capacitors are

mounted on the circuit board'BO for inspection or circuit

board 41 for connection, through-holes 22 for receiving the
electronic parts may be formed in the frame plate 20 in
addition to the through-holes 21 for arranging ﬁhe
conductive parts for connectiocn as illustrated in Figs. 14
and 15.

In the wafer inspection apparatus, that having
tackiness may be used as the elastic polymeric substance
forming the elastic anisotropically conductive film 15 in
the anisoctropically conductive connector 10 so as to
detachably stick the elastic anisotropically cenductive
film 15 on the circuit board 30 for inspection or circuit
board 41 for connection.

IT is not essential to fix the three of the circuit
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and a columar |id nmenber having a thickness of 2.4 mm
and 5 a dianeter of 0.3 mm wasgarranged within each of
the magnetic nmenber-receiving recesses so as to cl ose
the opening of the recess. This non-nmagnetic base

plate was arranged on a ferromagnetic base plate nmade

of iron_and having a 10 thickness of 6 nmm and fixed by
Sboerdnodn

aniERPEE herRby R ekl i@ tEoPspat by ceongductive
oPOHOCEFoh 5F Ed Tor #321;%@1@ Fir6ddee e GOMEGH The More
(ORISR el ke vl e o
RIS T S R ey Ei r@ﬁ%}’n‘é@!@%ee?o 2
ch r eat ment u5|n a dr

- i d
pgglgogg%%#ggl%% “Yhet ey @E@lﬁé aL Iéﬁk@Qﬂ
ik
b}‘g eér"sgp Eé&”foa&é’% thq:leSlELn Ia & gizasg%n%g% 031'13% and

tance ayers eac aving a

1y .f d
AR e@‘fbl%stofﬁ%ﬁc@q‘lﬁa%ﬁnﬁegp PR e e
@ﬂl%goﬂ)l&@l@“do%du&%l¥e ghﬁgg{&pnld)q held and

ferromagneti c base plate rad FTon and havi ing a 25

tHHEHNESS, Of 13 FHEM: N+ FRgRgt-k 3§ Ukst g_%%gjec% %[}]S and the

each having a'thickness of 0.15 mm wer

efihen iar easirdhan tehe @énﬁ@&f@%%&?%r“eéﬁ@%ﬁ%@etlk%y%rl%:cult
on said one surface of the internmedi ate by using a

besirst 30t Fenehy spakitngnaby 0Phé 0f €& surA ekt ae-haneen 36,
was nmade in the same nmanner as in the production of
e rcdyy froreca nspepreddce: acibbdeOf21 he the circuit boara
30 for inspection are electrically connected to their
corresponding terminal electrodes 42 in the circuit board
41 for connection through the conductive parts 16 for
.connection in the anisotropically conductive connector 10.
In such a wafer inspection apparatus, the circuit
board 30 for inspection is pressurized downward by the
pressurizing mechanism 36, whereby the conductive parts 16
for connection in the anisotropically conductive connectof
10 are pressurized in the thickness-wise direction, thereby
electrically connecting the inspection electrodes 31 of the
circuit board 30 for inspection to their corrésponding
terminal electrodes 42 of the circuit board 41 for
connection, and bringing the respective contacts of the
contact member 45 into contact with electrodes to be

inspected of a part of integrated circuits formed on a
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5 construction shown in Fig. 7. This nold is referred
to as "Mdld b". [Production.,>Exanple 3 of Mld] An
iron plate having a thickness of 6 nmwas provided,

‘and one surface of this iron plate was subjected to a

20 photo-etching treatnment using a dry filmresist and

f errH.G lChlﬁEE?§5a££ ég%@$£§é%&ungg%eg%llntern%glatgyln

which a plurality erronagne

subatanes 'a¥§é2¥§g£9 1hﬂ¥ {%%ﬁihéyt%ﬁn%%s of ngetermaned

and a di aneter been |ntegra

I‘f e t tm e r
SF?%ﬁgkégg gog}nﬁglgﬂ%ﬁgrY£§‘§]reg? gkﬁ%%rlo% %%@S% Y

ferceppgpst Qnggéet%@t ?wﬂ@f'et@ét'ép 2l '%%‘é' ”gaé to the

t hi ckness of -magneti ¢ substance

eashephayi ng anthigkpess of 0-2 mm were forned at
ot her areas than the ferromagnetic 20 substance

| ayers on said one surface of the internedi ate by
using a resist, thereby making a top force. A bottom
feerraws made in the sanme manner as in the
production of the top force to produce a nold of the

const r Ukitd giradin invdrii@.on/ willhhere0hdrisrref efié€8rined
to as "Mold c". 25 <Exanple I> A franme plate conposed
cfpestisfiiekly siyeelhd $ulSc304g cxeebliiel eowfvdd neate
thermal expansion: 1.73 x IF 5. K | ) 62 and haV|ng a
thieciargs st roferttiofb immnatn NihiickdlGor estangukatples.

t hr ough- hol es each having di nensions of 12.5 nm x

1P 5 dmatimad Breer lcodmed Sioldd to align vertically and
laterally (4 x 4 through-holes), was produced, and. 2
spacer® eHehsspeanposedind st ntlesss sstodel3 . CSus- 864)

and havi ng a _
provided, a plurality of magnetic member-receiving recesses,

which each had a circular section whose diameter was 0.3 mm
and whose depth was 2.7 mm, were formed in one surface of
such a non-magnetic base plate by a drilling machine af a
pitch 0of 0.8 mm in an X-X direction (the direction means a
direction corresponding to the X-X direction in Fig. 1; the
same shall apply hereinafter) and a pitch of 0.8 mm in a Y-
Y direction (the direction means a direction perpendicular
to the X-X direction; the same shall‘apply hereinaftery),
and a plurality of projected portion-forming recesses,
which each had a circular section whose diameter was 0.3 mm
and whose depth was 0.05 mm, werez formed in the other
surface of the ncn-magnetic base plate at a pitch of 0.8 mm
in the X-X direction and a pitch of 0.8 mm in the Y-Y

direction, thereby producing a non-magnetic base rlate. A
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thickness of 0.1 nm in which a rectangul ar

t hr ough- hol e havi ng di nensi oms) of 57 nm x 53 mm had

been formed, were produced. On the other hand, 4.5 ¢

of conductive particles 10 having a nunber average
particle dianmeter of 3 0 Amwere added to and m xed

wth 12 of addition tgpe liquid silicone rubber,

" >‘<’P§E-‘—’i§gé" MAGREELEt "FROShi FRER SE CHErf Gl lh@?f.ln,g a

Ltd.) , there preparing a nolding materia or i
nslﬂa?ﬂﬁaeano& ﬁgﬁi B a¥E S ot Topied 1y cordudti véef mpanetic
Thosg 15 obtained by formng a coating | ayer forned of
gOFd and" “havi ng%a" ?ﬁ%%%%3§16#”?5“ﬁﬁf@ﬁ9§@§95c€§58fPlater
cor articles ormed of nickel were use erein, as

TR BnBhcETTar bif (rtie: e Tt b MOE Sa@ it He Tm and

ranged. in alLi gngpent on an 20 per surface of the
gét %%? %?Eeo%nghgf a' thriough'd Wl§B&EeF?CPh8ftBBe
for rranged in alignnment on the frane ate
Ui BighTe it iRRE Gt i e eoraritg Sfater Al clBPEpabgd

-was. fi ' nmol ding cavity fornmed by the

?%aﬁ%ﬁefft%}geeg%%%o%'for ce, the two spacers and the
e 2RiR BbR-HOGhOL M L0 G IR LBl on 2
El ect romagnet s me?e then arrdnged on the upper
st f @een e ihe Jld QrRgRetLg.hase; p ﬁlt%n&inhé@fn op
force 63 and the | ower surface of the ferronagnetic

hase plate di ¢ Lie bet EQ%Eoﬁﬁleaanr%rlﬁe&Pﬂ%rﬁ,d’thereby

whereby the nolding material |ayer was subjected to a

Gliding tar eafpgTenRirdéndes peordh t ONs: Afas10R06 and +1ed same
hours while applying a parallel 5 magnetic field of 1
tresing rhetwaen ke pragoetienmerbens ofp thecd op ¥ SRuce a
and their correspondi ng magneti c nenbers of

mold of the construction shown in Fig. 5. This mold is

" referred to as “Mold a”.

[Production Example 2 of Mold]

An iron plate having a thickness of 6 mm was provided,
and cne surface of this iron plate was subjected to a
photo-etching treatment using a dry £ilm resist and ferric
cnloride, theréby produﬁing an intefmediate in which a
plurality of disk-like ferromagnetic substance layers each
having a thickness of O;l mm and a diameter of 0.25 mm had
been integrally formed at a pitch of 0.65 mm in the X-X
direction and a pitch of 0.65 mm in the Y-Y direction on a
ferromagnetic base plate made of iron and having a
thickness of 5.9 mm.

Non-magnetic substance layers each having a thickness

of 0.15 mm were formed at other areas than the
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the bottomforce, thereby formng an elastic-

ani sotropically conductive filgnin the frame plate to

produce an ani sotropically conductive connector of the
10 construction shown in Fig. 1. <Exanple 2> A frane

pl ate conposed of 42 alloy (coefficient of |inear

“thermal expansion: 5 x 10-6 K-1) and having a

t hiegkressmneit 1. Fupmtangewhhehr 840n evtlaghguicasurface of the
t hrough- hol es 15 each havi ng di nensions of 8.5 nmm Xx
8iptrurRdd abee kYt opked asbeassto Hisxpbwaekiedl rytandforce.
laterally (8 x 8 through- holes), was produced, and 2
spabef§cBa ﬁréénﬁé§eﬁa f iphdsphormemennerand havihg a
t hi ckness of 0. in which a rectangul ar
tﬁFBﬁ@ﬁthaPeOﬁaWﬁgtaPn%%%n*so gireglice R polg3cmmthad
been formed, were produced. On the other hand, 8. 8(§ .

O as

.ofORBRANEETQB 55PWPC%%SF1%aV¥ﬂgTQlﬁuﬁBé@ BV el re

a¥ |§Ie di aneter of 40 gmwere added to and m xed
i At d e g-of addition type liquid silicone rubber,
0" %grod ct of Shln Etsu 25 Chem cal Co. ,

LF%%SQUCYh%?e %a}‘ﬁg ]ﬁUIdlng material for

| di | ast { d f
Those 561 4730 oy a”%%%aﬁigptﬁﬁef}éag%’%y%f ¢ g Dtorovided,

0141 & andbaul Age 2l 0SS Bk Dt 0O St dpcss O

es fOFI’TE wer e USG ern

t oC tlll etP@JEIAe‘Hte%Sl-E%e af d?&ff?hﬁtfe% t%}hc{] ferric .

rranged in |gnnent on an surface

@%ﬂ&@é@f%é%ﬁ@'ﬁ&a‘{ ga &H%@Q@ﬁ@ M%Tﬁl% a

force was arranged | ment on t r ame ate

threugh the, spacer- and ﬂéﬁo%l}gbﬂgcnﬁ@é{ﬂce layers each
having a thickness of 0.1 mm and a diameter of 0.40 mm had
been integrally formed at a pitch of 1.00 mm in the X-X
direction and a pitch of 1.90 mm in the Y-Y direction on a
ferromagnetic base plate made of iron and having a
thickness cf 5.9 mm. |

Non-magnetic substance layers each having a thickness
of 0.2 mm were formed at other areas than the ferromagnetic
substance layers on said one surface of the intermediate by
using a resist, thereby making a top force. 2 bolttom force
wés made in the same manner as in the production of the top
force to produce a mold of the construction shown in Fig. 7.
This meold is referred to as “Mold c”.
<Example 1>

A frame plate composed of stainless steel (SUS-30%4,

coefficient of linear thermal expansion: 1.73 x 107° K™Y
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prepared above was filled in a nolding cavity forned
by the top force, the bottom gorce, the two. spacers
and the frane 10 plate to forma nolding materi al

| ayer. El ectromagnets were then arranged on the upper
surface of the ferromagnetic base plate in the top
force., and the | ower surface of the ferronmagnetic base

plZdt% BV i nhe Ydtitdmersr ¢& dnd Sweie éperhial, 1 s ebyngular
tgﬁlnokﬂ£2%{15 mat eri al | ayer was subjected to a
cUr iRy 4T eXthfEn = A &R V i8gn diteaRd oBf 2002 ehdim 5 11.5 mm

hours whil e applying a parallel nagnetic field of I
_tg?ﬁabﬁﬁ?vggﬁggﬁgSﬁa@ﬁegpcaﬁéﬁﬁeF§r tcathe amp Foree ! ly (4

d t hei di tic menb f th
ot Cortt FEPEE, FHiEPeny “or hi NGUGRTel 8881 ¢ Fpeers each
i sot ropical | duct i iIminthe frame plate t
o B 2 S taE PRl faP F5onatt PV BT BIbE { he

<Exa 3> A franme

i [ Fig.. 1. |
CORRLLYELLOD SR, FhSiny THAMLS 2 (8o

c LCI |t .|.I.pe er ma| pansion: 1.73 x 10- 5

EL 6 BRI R a1 e s TH D O RS A W Yere
Hi@hity of circular through-holes each having a
iameter of 0.5 = had 65 been forned so as to align

ti nl l.at t it n f : T e5
verti cald wrand dratenahly 4 sag Bl &l 81[1?91‘% bt et

produced, and an el astic ani ropircally co

fﬂé$@M@5afﬂﬁﬂ§Qri éfgﬁ%f 'cﬂgzgé%ﬂé%é&hgfsgﬂeum were
manner- as I n Exanple 1, thereby producing an
ani sl ropi Sad |y eandpcti vieo PR 1Qhnt REpe 1iquia

construction shown in Fig. 12. <kExanple 4> A frane
o idtie- onposase of st-al nl e st @ﬁJoc{u%LéSb%Qéhin—Etsu Chemical
Co., Ltd.), thereby preparing a molding material for
molding an elastic anisotropically conductive film. Those
obtained by forming & coating layer formed of gold and
having a thickness of 75 nm on surfaces of core particles
formed of nickel were used herein, as the conductive
particles,

The frame plate was then arranged in alignment on an
upper surface of the bottom force in Mold a through the

spacer, the top force was arranged in alignment on the

frame plate through the spacer, and the molding material

- brepared above was filled in a molding cavity formed by the

25

top force, the bottom force, the two spacers and the frame
plate to form a molding material layer.
Electromagnets were then arranged on the upper

surface of the ferromagnetic base plate in the top force
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coefficient of linear thermal expansion: 1.73 x 10-5
K 2) 10 and having a thickmess of 0.15 mm, in

whi ch 144 sets of -through-hol es, one set of said sets
of through-hol es being conposed of 3 through-holes of
2 rectangular through hol es each havi ng di nensi ons of

4 0_mMn a arr ed Ln a state separated
ffbﬁ?ggh ﬁerSPdgaﬁFrQ% FRg SePRrREEtE ?ﬁsﬁapﬂaﬁ@rln

comest oo s anguton o oy 8T

dlnen3|ons o]
arEERRERL v 0RE g Pe S0 PEfed o f rudifn t 8al qeuby under
PEPERTEG B LTl ot BEL % s P

fx%g_ﬁgt_%e Relg B! oo yerdicablon At shaher il huldZs or

sets was produced
copposgd Péréeaéﬁde§§e§£V§? 4%% 294 é angnggycngegbers of

t hi ckness of g Fect:

t bR OUGH: Do € o haY i %&1 glﬂﬁP%f ﬁ,e 1 -84 nm had

been formed, were 25 pr ve descri bed

PTLSSr t he .t u | es, e
B eseeq i) snpdeem ) o lplon LD o

thraughe hol ersels (gamtan Wicshanee: betwean 864 her the

t hrough-hol es for receiving the electronic part In

adijrod thiung: iy eighmhale rsgts) is 11.9 mmin the latera
direction and 6.9 mmin the vertical direction in the

ftrdmnpleate. 5 On the ot her hand, 10.0 g of

conductive particles having a nunber average particle

di anet &r f odndOp ha ver eompaidet] 40 @nd1nbyedcwithi 46810k
addition type liquid silicone rubber, "KE-2000-20"
@pﬁ@@ucﬁh@ﬁmSﬁlEXEegulo@heﬁrﬁaﬂofbK*'Lhdd)habhﬁgeby
preparing a nolding materi al

thickness of 0.1 mm, in which 64 rectangular through-holes
each having dimensions of 8.5 mm x 8.5 mm had been Fformed
80 as to align vertically and laterally (8 x 8 through-
holes), was produced, and 2 spacers each composed of
phiosphor bronze and having a thickness of 0.1 mm, in which
a rectangular through-hole having dimensions of 83 mm x

83 mm had been formed, were produced.

On the other hand, 8.8 g of eonductive particies
having a number average particle diameter of 40 lm were
added to and mixed with 16 g of addition type liguid
silicone rubber, “KE-2000-20” (product of Shin-Rtsu
Chemical Co., Ltd.), thereby preparing a moldihg.material

for molding an elastic anisotropically conductive film.

Those obtained by forming a coating layer formed of gold
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10 for nolding an elastic anisotropically conductive
film Those obtained by form ‘a coating | ayer
formed of gold and having a thickness of 84 nm on
surfaces of core particles formed of nickel were used
herein, as the conductive particles. is The frane

pl ate was then arranged in alignnment on an upper-

 sanflabevohgt ke thackorstopEes84 nuivbba sutfrcrmg here

spacer, the top force was arranged in alignnent on the
fpaneiplasefphmedghit héckpacesre amskd Heermindi mg the
material prepared above was filled in a nol ding
cavidyctovaedabyiches20 top force, the bottom force,

the two spacers and the franme plate to forma nol ding

mat er i e dy@me EBlede omggides weranghdniarzbigedion on an
the upper surface of the ferromagnetic base plate in
thePtppSibreee aAdthnebdbiet? Ewdaade dfoiche through the
ferromagnetic base plate in 25 the bottom force and

VR per Bt @dEORhEPERY Yhe HOIAIIRY iardiicamenhyer Was
subjected to a curing treatnent under conditions of .

T dhid? 1S 5E ORI SR wHi ¢ SRASASH 7g0a Yhar APlefing7material
magnetic field of 1 tes|a between_the magnetic _nenbers

S ARG G 167 ot it ¥l P b6t FESHORd FgVhagnEo eSS By the

nb f the bott , .thereby forni
SRS 2 i ST OB CH Ty TRty P PRAFHCT et rHie ~rame

l.ate. .5 The el astic..anjsotropically conductive film
%hl %st € S rrétgC> e THeh S B?aécéatrgﬁﬁt gfa&% er beam

hi nj f ] t I th h- hol
rechi o D DEGEIL o PLELY (o i ar ool

in thee ropi calTy ‘con

ﬂyﬁﬁg% %ﬂftéﬁérf%¥¥%§éﬁq%ti h%%%@EEEQkSSiBOEhéefséVf&@ce
the electronic part o e 10 frane plate and having
gb@e%ﬁbom%dgr(%d%fHEé(dk.%hgnkggromagnetic base plate in
the bottom force and were operated, whereby the molding
material layer was subjected to a curing treatment under
conditions of 100°C and 1.5 hours while applying a parallel
magnetic field of 1 tesla between the magnetic members of

the top force and their corresponding magnetic members of

the bottom force, thereby forming an elastic

~anisotropically conductive film in the frame plate to

- produce an anisotropically conductive connector of the

construction shown in Fig. 1.
<Example 3>

A frame plate compcsed of stainless steel (SUS-304,
coefficient of linear thermal expansion: 1.73 x 10° K'Y
and having a thickness of 0.10 mm, in which a plurality of

circular through-holes each having a diameter of 0.5 mm had
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produce an ani sotropically conductive connector of the

construction shown in Fig. 14.54n the above-descri bed

process, the | aser beam nachining for the elastic

ani sotropically conductive film 15 was conducted by

means of a carbon di oxide | aser (manufactured by

M t subi shi Electric Corp.) under conditions that an
olRSFR fRgdnerp SR, a8 fireguémryvansieadl ¥rand gl aicaredilng at a

speed was 2,400 mm m n, and a beam di aneter was 150

mP i3 h< GérrﬁargafnfnveWEﬁaﬁﬁP@UQBdAna@‘ﬁn soteopitda |y
conducti ve connector was produced in the sanme manner
aémlﬁO@&%Péliife%éﬁtwh‘a@ Blirares frEtel donpoded Lofme

I gcoeff|0|ent of linear thermal expansion: 6 x
B8RV &RE RAVFNE2ANERI *RNE3sERFIRLE 5 mﬁhezsewnproducmg

mhlch 16 rectangul ar through hol es each havi ng
dFﬁeﬁ§ﬁ8ﬁ§r8¥)lig &7 i RAGS CES ok W B Hloried cepedguction
égn vert call¥ and laterally (4 x 4 through-holes) ,
68 uBed? fe frame plate. In the resul tant
agﬁggtr9g|% Iy conductive connector, distortion was
caused”on the el astic anlsotroplcally conductive film

clr i ng L FearRoht F PREBRAFAI RD MEFEPIaT> 1 ayer 52@4504
Conthe s IR RO TR A B aRRRR 1y of Hle

S&Hcf %f@r§oéh1%5@ orfetoa'l%egwmf,l n Zgrﬂl ho![]llzilggts of

conductive parts for connectlon el ast

anl.sAldrepieald y sonduct ire L HHE%%geg%eEkrggghtﬁgfgé being
devi at1ion fromthe prescrlbe& positions,

Wesinposed of 3 through-holes of 2 rectangular through-holes
each having dimensions of 6.0 mm x 4.0 mm and arranged in a
state separated from each other for arranging a conductive
part for connection and a rectangular through-hole having
dimensions of 6.0 mm x 1.7 mm for receiving an electronic
part, which had been arranged so as to'alternately align in
a lateral direction (said set composed of these 3 through-
holes being hereinafter referred to as “a through-hole
set”), had been formed so as to align vertically and
laterally (12 ® i2 sets), was produced, and 2 spacers each
composed of stainless steel (SUS-304) and having a

thickness of 0.1 mm, in which a redtangular through-hole
having dimensions of 144 mm x 84 mm had been formed; were
p;oduced. In the above-described process, a clearance
between the ﬁhrough-holes in one through-hole set is 0.5 mm,

a pitch of the through-hole sets (center distance between
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difficult to achieve electrical connection between a
circuit board for inspection ay a circuit board for
connection in a wafer inspection apparatus. 15
<Conparative Exanple 2> A nolding material for nolding
an elastic anisotropically conductive filmwas
prepared by adding and mxing 4.5 g of conductive
parts dheougavinages AorberceivEr@gd parleictrendramarér in
of 120 gminto 12 g of addition 20 type liquid
siedieeRanpubbEPLGMXDGAe 153D9) (bt ddudt mBf ishihe Eesaral
Chem cal, Co., Ltd,) Those obtained by formng a
cHArrRGLPRY BRAf Br AeE of ™ ol “HHd v AdracthPekiesthef frame
12 nm on surfaces of core particles fornmed of nickel
wBrétfsed herein, as the conductive particles. 25 An
ani sotropi cally conductive connector was produced in
the sard fdifnéitiss BARExanpr8 9 ekceftdiddie mrgticles
nol di n mat eri al was used. 69 <Conparative Exanple 3>
APﬁBFHgn@ REfRFT af VE R ITON A g 'én déprgtfE of 40 Hm were

R e B AL T et
It SR PR ST Tl 20 g B2 o
(aicly o o 8 SO G g T o
. g6 2 IR, Sh B, Mo e o 0y

cnuUCtd e PATL irs) 6% iR ARI SBLEORL CALY ¥y CONANGE Ie 1514

connector was produced 1I'n the sane nenner as In

Exaiml 8, e et diads & Biss s@ohfli BY surfaces of core
particles formed of nickel were used herein, as the
conductive particles.

The frame plate was then arranged in alignment on an

“upper surface of the bottom force in Mold ¢ through the

spacer, the top force was arranged in alignment on the
frame plate through the spacer, and the molding material
prepared above was filled in a molding cavity formed by the
top force, the bottom force, the two spacers and the frame
plate to form a molding material layer.

Electromagnets were then arranged on the upper
surface of the ferromagnetic base plate in the top force
and the lower surface of the ferromagnetic base plate in
the bottom force and were operated, whereby the melding
material layer was subjected to a curing treatment under

conditions of 100°C and 1.5 hours while applying a parallel




material was used. Dimensions of the respective parts,
proportions of 15 the conductjve particles in the
conductive parts for connection and duromneter

har dness of the conductive parts for connection in

the ani sotropically conductive connectors according

to Exanples | to 4 and Conparative Exanples | to 3 ,
amegshowr ifnelTdbbé 1. t201ifp BablveedD We hayre@id me@bWhrs of

Ud NP4 WLL? to EEtir 1 C to
the top force and their corresponding magnetic members of

the bottom force, thereby forming an elastic
anisotropically conductive film in the frame plate.

The elastic anisotropically conductive film thus
formed was then subjected to laser beam machining, thereby

forming rectangular through-holes in the elastic

anisctropically conductive film, linking to the respective
through—holes forlreceiving the electronic part of the
frame plate and having dimensions of 6.0 mm x 1.7 mm to
produce an anisotropically conductive connector of the
constructicn shown in Fig. 14. |

In the above-described process, the laser beam
machining for the elastic anisotropically conductive film
was conducted by means of a carbon dioxide laser
(manufactured by Mitsubishi Electric Corp.) under
conditions that an output was 10 A, a frequency was 100 Hz,
a scanning speed was 2,400 mm/min, and a beam diameter was
150 im.

<Comparative Example 1>

An anisotropically conductive connector was produced
"in the same manner as in Example 1 except that a.frame
plate composed of PET (coefficient of linear thermal
expansion: 6 x 107 K'') and having a thickness of 0.15 mm,
in which 16 rectangular through-holes each having
Hdimensions of 12.5 mm x 11.5 mm had been formed sc as to

align vertically and laterally (4 x 4 through-holes) , was
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a-41--Td aurezS EC Nqoff' 0 yto 70 ESd W OL N
to U A EJi NN.ICEO] 6sggvto 0 d a aTt ?Saed
anra. onpo’ U0t O0aUuQl x03 }aed anz}oz~puOD N U)

used as the frame plate.

In the resultant anisotropically conductive connector,
distortion was caused on the elastic anisotropically
conductive film by shrinkage on curing of the silicone
‘rubber in the curing treatment of the molding material

layer. As a result, warpage was caused on the

“anisotropically conductive connector, so that the planarity

of the surface thereof was not retained. 1In addition, the

conductive ?arts for connection of the elastic
anisotropically conductive film underwent positional
deviation from the prescribed positions, so that it was
difficult to achieve electrical connection between a
circuit board for inspection and a circuit board for
connection in a wafer inspection apparatus.

<Comparative Example 2>

A molding material for melding an elastic
anisotropically conductive film was prepared by adding and
mixing 4.5 g of conductive particles having a number
average particle diameter of 120 dm into 12 g of addition
type liguid silicone rubber, “X-34-1632" (product of Shin-
Etsu Chemical Co., Ltd.). Those obtained by forming a
coating layer formed of gold and haying a thickness of 125
nm on surfaces of core particles formed of nickel were used
herein, as the conductive particles.

An anisotropically conductive connector was produced

in the same manner as in Example 1 except that this molding

material was used.
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[ Eval uation of anisotropicallygonductive connector]

After the anisotropically conductive connectors

according to Exanples 1 to 4 and Conparative Exanples

2 and 3 were subjected to a post curing treatnent

under 5 conditions of 200C and 2 hours, the follow ng
TeSempagad ivEe&kaRpher 8>per f or med on t hese

ani sotropi cally conductive connectors. Further, the

f ol | owifgnaTeding matd et fprwarddiper forapesbhct he

ani sotropically conductive connectors according to
ExaipPésopiealiy anandenpiyat ik Bemmpleraredl pyTagting and
One el ectrode plate for test, on one surface of which
anpriyrdl ity GfOBaF@%@%@Hl%¢é%%??kﬁ%@%ﬂhﬂﬂ?@QMatﬁU§©P§

on the surfaces thereof had been fornmed in accordance
wYArate santipiet@ianesen patitkrim onteodduet Weaééitéon
for 15 connection of an elastic anisotropical

covtict 191E Friicand %?EP%%*uﬂKaﬂag@@ré@ ﬁPéP@uFBrOf Shin-

test, on one surface of plurality of

p%‘f?‘ér%%%‘“%"?%%t?%de&’ﬁa)ted Txlihoﬁﬁ aaram%ﬁ% ]?%ef%‘{i?i'f%eas

t her eof d bee for d_in_accordance with attern

e S et e p T Y R aReS ol eetBAFFg% o€ 75
for connec§|on offthe elast i.c.ani sotro

o RRGEHAR e RS R GaRY ATIRRLEE kgt qere used
%%ﬂ%3g¥|ve @q@q%ﬁf1¥$§ a&aqgad in alignnment on

sai 5i'at e

one e or test |nastate

t
For céﬁﬁig{lﬁgﬁwgl?eﬂ% L A
GoNAyLt ivgnd i mdder %Oflr@rz‘?q 'g@ﬁ%t gd QBeFPeth £specd 'r}(c?ldlng

patterned el ectrodes of the ectro ate or test
and 4:he other .electrode plate was arranged in

Dimensions of the respective parts, proportions of
the conductive particles in the conductive parts for

connection and durometer hardness of the conductive parts

- for connection in the anisotropically conductive connectors

according to Examples 1 to 4 and Comparative Examples 1 to

-3 are shown in Table 1.




72 alignnment on the elastic anisotropically conductive
filmin this anisotropically ggnductive connector so -
as to locate the patterned el ectrodes thereof on the
respective conductive parts for connection. 5 The

el astic anisotropically conductive filmin the

ani sotropically conductive connector was then
preésabieed]) in a thickness-wi se direction thereof by
the other electrode plate for test under an

envi ronnent of 800C. so as to give a |oad of 20 g per
a conductive part for connection, 10 After the

ani sotropi cally conductive connector was held for 25
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1BPTOr RSt FHEASS at

resi stance, and the m ni mum val ue of the insulation
resistance in the three thousgndth cycle are shown in
the following Table 2. Test 2: 5 As illustrated in
Fig. 16, one electrode plate 100 for test, on one
surface of which a plurality of patterned electrodes
101 plated with gold had been forned in a centra

r égiven vt lascof danteo wh el tdvel s ame duattt gencasnactor]
pattern of conductive parts 16 for connection of an
el ast i AIE@mrilsoEndgPrtabrpy cedhsuetRaec iyan dBinerith n

~said one surface of which a plurality of |ead

eREEPFadRYg 1O2ExERted cally 4 convhéorparebivhekxamples 2 and
respective patterned el ectrodes 101 by a printed

WP rVage (Rek) rTedtatedoHad éas fLopaedcnh ander

peri pheral edge region, and the other, electrode plate
108nd151 ¢p# ¢Esi00°6nanHe 2whohes of tlomef slirdwige dfesthi khand

a coompn electrode 106 plated with gol d had been _

f bt fled? V%?%-p?ﬁQRﬁWﬁQLOQN¥h§ﬁ¥%6?%66%6%P¥9a%%%d%%?99%tlve

connector 10 was arranged on_sajd one electrode plate
e

pOSTHPEHRE 157 suc R niffer? were
that_the %pnd tive parts 20 i? for gpnnection of -t he
& Hst T T Hhi Bbt FBpitCarPCy FOBRGACT ¥ vECTFTE S THe eofe TS

are |l ocated on,.the.respective tterned . el ectrod
MR L o BT Bas prate To6 oy otesiet hrg e e 2.
(ﬁggﬁ €l ectrode plate 105 for test was arranged on the
el asti'c anisotropically conductive film15 in this 25

aniSOtéﬂgigf%éyrgg?ggggégeﬂﬁpqggﬁ;O%n; neTQSrFace of which

respective ead e rodes 102 i said one electrode

Rl 16,100 0o 884 2Rdat ReLOMIR; 6l eetL0de 06, i1y th
thg;other é?ect?%de 74 plate 105 $o§£test wer e Qg on ©
ehgetddLaldns conneatied b8 &ormed in accordance with the
same pattern as a pattern of conductive parts for
connection of an elastic anisotropically conductive film,

and the other electrode plate for test, on one surface of

which a plurality of patterned electrodes plated with gold

.on the surfaces thereof had been formed in accordance with

a pattern antipodal to the pattern of the conductive parts
for connection of the elastic aniscotropically conductive
film, were provided. An anisotropically conductive
.Connector was arranged in alignment on sald one electrode
plate for test in a state positioned in such & manner that
the conductive parts for connection of the elastic
anisctropically conductive f£ilm thereof are located on the
respective patterned electrodes of the electrodé plate for

test, and the other electrode plate was arranged in
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vol tneter 110, and noreover electrically connected to
a DC power source 115 through7za constant-current _
controller 116 in parallel with the voltnmeter 110. 5
The el astic anisotropically conductive film15 in the

“ani sotropically conductive connector 10 was then

pressurized in t hi ckness-wi se directjon thereof by . ,
PRLZOBEREE BPebfrodd praferloso P est L mderikR ive film in

egvironnent of rature so as to give a
0]

i .10 te o§d

55 8" paP tACRO EORdUCE T UBC PRIt SR TR CoReee SR, Locate
t of | i t f th

cohE R e ptpt E e ates CoMEE T B Ot ReSrsdint®

ani ically,conductive film 15 for 20 seconds by
tﬁ%égéégggérp%%ﬁ?cgoilgog%%c?¥%9‘constant-current

controhl r i.n. thi.s. state voltage in 15.t.he.
der= | '
conductlveeéégﬁl 6 &PocgﬁﬁéEF?% %%%gﬁﬁggﬁ éajﬂylfhghe

V§ﬂ$§§£f£e%%&l%gp%énagé{fﬁg ?ﬁ%%%ﬁ%ﬂE%%sm@ien r? %ui%zed

Successl ornmed on a € conductive pa

. i . ' ; l'ied
P LONDECAR O~ FUPROBL I LR eI P HEREN(RRP! | ©

to the conductive part or connection Is

@lec%@nﬁﬂi{@gfof/aéé@t ﬁ%ée\fina?lf ekb'ﬂ?r&gﬂg#?géﬁy%d}%r_tso as

16 for connection neasure a conduc

resigtance Rladass daj e;; Bded iRnaceer danser thr thenection .
following equation (I1) . After the conductive parts

16 teor weennectd onefi dha elaskine taRbSeb AP €84 | Yas held for
conductive film 15 were pressed 3,000 tines in the

SamnidbtEnner wasid stkest, hn aleendust oni sesi&d ance
Rl of each of the conductive parts 16 for connection
dhetrked redfastd oe @Nisol repiacaloynaosduct i ¥es fdtandd wasr
found in the sane 75 manner as described above. Wen a
valche odf tthlee cogndudtiven panesi sbancenkectsorl 0h mMheor
| ower, an all owabl e current
thickness-wise direction and an electric resistance
(hereinafter referred to as “insulation resistance”)
between adjoining conductive parts for connection were
measured. After completicn of the measurement of these
electric resistances, the pressurization of the elastic
anisotropically conductive film by the other electrode
plate for test was released, and the anisotropically
conductive connector was held for 5 minutes in this state.
This process was regarded as a cycle, and the cycle was
repeated 3,000 times in total.

The average value, maximum value and.minimum value of
the conduction resistance, and the minimum wvalue of the

insulation resistance in the first cycle, and the average

value, maximum value and minimum value of the conductien




val ue of the conductive part 16 for connectionis | A
or higher- The average val ue of the conduction
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resistance R, 5 is shown in the follow ng Table 2.
Equation (11) R, = VI/1j ( Table 2 O UN H p HOO
4 AdWoUnA a~"v A [MFr AONNAT76 co

resistance, and the minimﬁm value of the insulation
resistance in the three thousandth cycle are shown in the
following Teble 2.

Test 2:

As illustrated in Fig. 16, one electrode plate 100
for test, on cne surface of which a plurality of patterned
electrodes 10l plated with gold had been formed in a
cenﬁral region in accordance with the same pattern as a

pattern of conductive parts 16 for connection of an elastic

'anisotropically conductive film 15, and on said one surface

of which a plurality of lead electrodes 102 electrically
connected to the respective patterned electrodes 101 by a
printed wiring (not illustrated) had been formed in a
peripheral edge region, and the other electrode plate 105
for test, on the whole of one surface of which a common
~electrode 106 plated with gold had been formed, were
provided. An anisotreopically conductive connector 10 was
arranged on said one electrode plate 100 for tesf in a
state positioned in such a manner that the conductive parts
16 for connection of the elastic anisotropically conductive
film 15 thereof aie located on the respective patterned
electrodes 101 of the electrode plate 100 for test, and the
other electrode plate 105 for test was arranged on the
elastic anisctropically conductive film 15 in this
anisotropically conductive connector 10. The respéctive
lead electrodes 102 in said oﬁe electrode plate 100 for

test and the common electrode 106 in the other electrode
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plate 105 for test were electrically connected to a
voltmeter 110, and moreover electrically connected to a DC
power source 115 through a constant-current controller 116
in parallel with the voltmeter 110.

The elastic anisotropically conductive film 15 in the

anisotropically conductive connector 10 was then

~pressurized in a thickness-wise direction thereof by the

other electrode plate 105 for test under an environment of
room temperature so as to give a load of 20 g per a
conductive part 16 for connection. After a DC current of 1
A was applied to one of the conductive parts 16 for
.connection of the elastic anisotropically conductive film
.15 for 20 seconds by the DC power source 115 and the
constant-current controller 116 in this state, a vdltage in
the conductive part 16 for connection was measurad by the
voltmeter 110. This voltage measurement was successively
performed on all the conductive parts 16 for connection.
Supposing that the DC current applied to the conductive
part 16 for connection is I; (= 1 A), and a voltage value
(V) of the conductive part 16 for connection measufed is Vy,
a conduction resistance Ri; was determined in accordance
with the following eguation (II). After the cenductive
parts 16 for connection of the elastic anisotropically
conductive film 15 were pressed 3,000 times in the same
manner as in Test 1, a conduction_resistance R:1 of each of
the chductive parts 16 for connection of the elastic

anisotropically conductive film 15 was found in the same




mIVm EXOW ug 77 Test 3: One electrode plate
for test, on one surface of whith a plurality of
patterned el ectrodes plated with gold on the surfaces
t hereof had been forned in accordance with the 5 sane
pattern as a pattern of conductive parts for

CRUREET B0 k20 PLASLLE AN SHHIPB! SRLLY. SOOUEl LB ion
SHLESeafty 1h1ED APl gl Pt e Bl e,
fﬁéf@g ({)P %ﬁg%?ﬁ@&@t%éh %Qtalga%(gler non%netcit%%qlalist(i or

t he pat ern of e COﬂdUC}()IVG parts c'EOF connection o

i £i ) . I L | :

e R A0 Al S o pc kbl (B Seance &,

ars angsd, o, sahd ey sl ectrpge plate for test in a

state positioned In suc manner that:-the conductive
15 par &g,hQn gonresti @ of ythe el astic anisotropically
conductive f.ilmtheéreof are l'ocated on t he respective
patterned el ectrodes of the electrode plate for test,
and the other electrode plate for test was arranged
in alignnent on the elastic anisotropically
conductive filmin 20 this anisotropically conductive
connector so as to |locate the patterned el ectrodes-

t hereof on the respective conductive parts for
connecti on. :




The el astic anisotropically conductive filmin the

ani sotropi cal ly conductive copgector was then

pressurized 25 in a thickness-wi se direction thereof
by the other electrode plate for test under an

envi ronnent of 80C so as to give a distortion factor
of 20%to the conductive parts 78 for connection to
mehsde®ltthe cbnducti on resistance and insul ation
resi stance of each of the conductive parts for
connection. After the pressurization against the

ani sotropically conductive connector was hel d

additio lel—'\fnr O hours_ the conduction
resista*ﬁe and |Es ijon| resijstance of each of the
conductijve;part|s TArihect | o gL éJeasured The
aver age valﬁéh i [Val (re] &nd ri-ail kum val ue of the
conduct i gh{ =3 i|sf an and the Jm nimhm jpal ue of the 10
insul at i gh @e§|st nce at an jnittidl {ine, and the
average| valiue, nmX| m-vakue=agnd [ pisnum val ue of the
conduct | on| &r egi sf anc®,| “and" tHd nif i val ue of the
i nsul ation| registarjceiafter] 3,/00Q0 hpurls el apsed are
shown i p Thbl gagg,jfgtazlsz/\s il%[8tfrated in Fig.
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the respective patterned el ectrodes 101 by a printed
wiring 25 (not illustrated) had been formed in a

peri pheral edge region, and the other electrode plate
105 for test having a size greater than the

ani sotropically conductive connector 79 10, on the
whol e of one surface of which a common el ectrode 106

prased3with gold had been formed, were provided. The

ani sotropically conductive connector 10 was arranged

on saitheonrel egltettdeo@é apleatfer1@6stor ot estte isu egteatod which
positioned 5 in such a manner that the conductive
parpsuisgl foy ofopatttioed 1Sl aderelfs arletkdcaied onldhen the
respective patterned electrodes 101 of the el ectrode

phar 82499 foeree@sitad amen Heowidterinelkgecprgdecpl aieh 108¢e

for test was arranged on the elastic anisotropically
condrcrd Veefil| a9 15 dotiern Mk carideitiagi partsytor
conductive connector 10. The respective |ead

HEEtoHean 102 1 bl G- herelsedpdeapllat eondeptfop film,
test and the common el ectrode 106 in the other

et tivtie® Prat e hostFste trdsttandod éPé%ﬁrP%a?m% surface of
connected to a voltnpeter 110, and noreov
éi*b‘é%%%éﬂ‘iff%]dq%&fe@att&eamf@ Séeﬁﬁiéije%oli’ﬂ‘%‘%ech"slth gold

thrg1 nstant current c%ntro

|5% HEhe Tifoﬁeﬂfeth@rd 67 r@?%c%’hac%cfcﬁﬂance with
Ig‘lgéél'gta%ell{]rgeaf r%é} t%I?S g%%o r?lﬁ\élfg %tv?tgrllgucq:eisvse Oparts
anLSQLLopl &3l Y ofcoandU%ﬁ'avs%;' LD AR LB I08 1y conduarive

anit sotr opl CaJTCi y Ccon UCt Ive connec

ahhang ?{;D"Fo%rhc?e%i d A%a olafégf @;gd@al@gafc;%n%%%tﬁr

tést ‘an ot her el ec r'tes The

%%%%eé%é?nﬁégkéﬂyéﬂﬂ%dlg% Egﬁdtgﬁg @@écﬁfﬁﬂb plate for test

in a state positioned in such a manner that the conductive

parts for connection of the elastic anisotropically

conductive film thereof are located on the respective
patterned electrcecdes of the electrode plate for test, and
the other electrode plate for test was arranged in
alignment on the elastic anisctropically conductive film in
this anisotropically conductive connector so as to locate
the patterned electrodes therecof cn the respective
conductive parts for connectiocn.

The elastic anisotropically conductive film in the
anisctropically conductive connector was then pressurized
in a thickness-wise direction thereof by.the other
electrode plaﬁe for test under an environment of 80°C so as

to give a distortion factor of 20% tc the conductive parts
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pressurized in a thickness-wise direction thereof at a
2 5 position outside the spacer3 120 on the other
surface of the other electrode plate 105 for test
under an environnent of roomtenperature to conpress
and deformthe anisotropically 80 conductive connector

1Q, thereby . hringing the co n electrode 106 of the
ogﬁ%}(%I%EcFﬁﬁg'%Pa&@afﬁgefgthEQqu??&?P(ﬁﬁﬁ%ﬁﬁaWHQi?nd
th acer 120. .In_this state, a i stortjon.factor  of

R CARGTEr V&AL T6°F or Ehnbeti O B e parts for
ani ropi.call ndyctive connectar 10 is 20% ., After

AP BRIEEPRGRE oHe GORHR e 9t 59808551 e he

c [ : connection of the s
AR R e LR W BT IR
by, t he sprC nd the caqnstant-current ..
et P SRR L et o RS
fpLscopngeLi R vasy, prasyted, by, e volthet ef 110, cotion
Thi s voltage neasurenent was successively perforneg

ope ALl nthe,e08ducti ve parts 16 for connection-

Supposing that the DC current applied to the

conductrinee Rkt gk6 vhoheCORALEMEAN A Bud ZarF i fmum 3 ve of
a 15 voltage value (V) of the conductive part 16 for

COn et h@fc t IPasts &k das M2, L dUatihoRuheskshanse Rie
was determ ned in accordance with the follow ng .
eiqueatl o ¢ | 19s A tBice the onguetizve tpakt Sad8 £RE average
connection of the -anisotropically conductive

ocainect ata1i0nwe res: Jpfe ssur irded m2éh fanud, 000+heuesndvction
the sane manner as in Test 3, a conduction resistance

RZ wof s tarecaanissot ro@ cdlniynoordl ok we ebanestoradlomas

deternmined in the sanme nanner as descri bed
resistance after 3,000 hours elapsed are shown in Table 3.

Test 4:

As illustrated in Fig. 17, one electrode plate 100
for test having a size greater than an anisotropically
conductive connector 10, on one surface of which a
plurality of patterned electrodes 101 plated with gold on
the surfaces thereof had been formed in a central region in
accordance with the same pattern as a pattern of conductive
parts 16 for connection of an elastic anisotropically
cenductive film 15, and on said cne surface of which a

plurality of lead electrodes 102 electrically connected to

-the respective patterned electrodes 101 by a printed wiring

(not illustrated) had been formed in a peripheral edge
region, and the other electrode plate 105 for test having a

size greater than the anisotropically conductive connector
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above. Wen a value of the conduction resistance P12
is 100 m or lower, an allowatd e current val ue of the
25 conductive part 16 for connection is 1 A or higher.
The average value of the conduction resistance R2 is
shown in the follow ng Table 3. 81 Wen the other

el.ectrode plate_for test was_ pressurized in Test 3
2l TeBt T H}“%EhOé MBRANE Tt et thehighspoFpmean clectrode

RGOkl ehle EEndurt e L Le 40 Lol comection of
QR AC N (R L
0 r &8t VAP hRFEARS
PESEADLL U DBl G SIS At ot L aLe LT LSS e
D8, SGLRT Fohdgny; (URrPage) Sl be checlrode bl ke for
GLSRREL: s F LN ddd 1) g RE 2 W20h2: (180l 6. 8 3,82
patterned electrodes 101 of the electrode plate 100 for
test, and the other electrode plate 105 for test was
arranged on the elastic anisotropically conductive film 15
in this anisotropicaliy conductive connéctor 10. The
respective lead electrodes 102 in said one electrode plate
100 for tést and the common electrode 106 in the other
electrode plate 105 for test were electrically connected to
.a@ voltmeter 110, and moreover electrically connected to a
DC power source 115 through a constant-current controller
116 in parallei with the voltmeter 110. An electrically
insulating frame—like spacer 120 having a thickness of 80%
of the overall thickness of the elastic anisotropically
conductive film 15 in the anisotropically conductive
connector 10 was further arranged between said one
electrode plate 100 for test and the other electrode plate
105 for test.

The other electrode plate 105 for test was then
pressurized in a thickness-wise direction thereof at a
position outside the spacer 120 on the other surface of the

other electrode plate 105 for test under an environment of

room temperature to compress and deform the anisotropically
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conductive connector 10, thereby bringing the common
electrode 106 of the other electrode plate 105 for test
into contact with the spacer 120. In this state, a
distortion factor of the conductive parts 16 for connection
in the anisotropically conductive connector 10 is 20%.

After a DC current of 1 A was then applied to one of
the conductive parts 16 for connection of the
anisotropically conductive connector 10 for 20 seconds by
the DC power source 115 and the constant—current controller
116, a voltage in the conductive part 16 for connection was
measured by the voltmeter ilO. This voltage measurement
was successively performed on all the conductive parts 16
for connection. Supposing that the DC current applied to
the conductive part 16 for connection is I, (=1 3), and a
voltage value (V) of the conductive part 16 for connection
measured is V., a conduction resistance R; was determined
in accordance with the following equation (III). After
the conductive parts 16 for connection of the

anisotropically conductive connector 10 were pressurized

fer 3,000 hours in the same manner as in Test 3, a

conduction resistance R, of the anisotropically conductive
connector 10 was determined in the same manner as described

above. When a value o0f the conduction resistance R, is

100 mQ or lower, an allowable current value of the

~conductive part 16 for comnnection is 1 A or higher. The

average value of the conduction resistance R, is shown in

the following Table 3.
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When the other electrode plate for test was
pressurized in Test 3 and Test 4 in such a manner that the
distortion factor of the conductive parts 16 for connection
of the anisctropically conductive connector 10 is 20%, and

5 the deformation by the pressurization of the other
electrode plate for test is great, there is a possibility
that the other electrode plate for test may be broken.
Therefore, the tests were stopped when the deformation
(warpage} of the electrode plate for test by the

10 pressurization amounted to 0.1 mm or greater,

Equation (IIT): Ry = Vo/I,
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according to Exanples 1 to 4,

@

conducti ve connectors

t he

ally connected state is achieved,

5 stably

ally connected state is

d

el ectri

etleter?

retai ned even when the ani sotropically conductive

connectors are used for a long period of tinme under a

goo
goo

hi gh- tenperature environnent.
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In the ani sotropically conductive connector according

to Conparative Exanple 1 on t ot her hand, the frane

plate 10 was greatly deforned by shrinkage on curing

of the silicone rubber in the step of form ng the

el astic anisotropically conductive film because the

frame plate supporting the elastic anisotropically
céadapriventi Enpmafaboapogeandf3, pol yiet hyldemstood that
terephthalate. It was thus difficult to 15 conduct the
positrrgandgtanthei xihgobfop e el ectarsties iofe deanectors

el ectrode plates for test. In the anisotropically
coRBNEEi Ve EonmedtDdtcactordihg 2 tayComparcatilve lExapphaccted
2, variations in the conductivity in thickness-w se

dF FREE| bF 2®BIYVEhe Tondierd vl putisafldy Zoneenhedt FéAte is
were great, and the electric resistance values of the
c%h%llagl’i Vetpared opn comtlectiomiiacd nogiised lxheanghetive

ani sotropi cally conducti ve connectaor was used for a ,

| OHYCPRITORT Hi% HRTauseth@Pard ofe tdngniidprof high-
the conductive particles contained in the conductive
pETERETHTI S Tohnetti I was great, so that stable

electr&cal connection ,wa tained. In the

t .
ani sot FBpFRE! FYLEORARE Fobl € ot o W coriivr 4 260 TAing

' t Examml| ,. it di ffi 1t
RIS ST S, | BBRCLLILEUL D PRSP e

' ' | fi . t . t ' .
TP GA e SOPNTLLYG FRIDBCLR 30:88 1P 8% scone

tion-f

%E&ﬁkﬁpq%hgmgbggk ro%e%%r%égég%gg E%ggéféi%ﬁ{%§%kopically

because t ter har conducti ve

PRIty CHMNGE LM SS RGN BHENL 20: caDLSOL L ORI Fal kY
conductive connector is difficult to achieve

eheGlilCak 1GenIephican 1yt QoBaWakeieWrl NQUL, deLOfB Nt of
polyethylene terephthalate. It was thus difficult to
conduct the positioning and fixing of the electrodes of the
electrode plates for test.

In the anisotropically conductive connector according
to Comparative Example 2, variations in the conductivity in
thickness-wise directicon among the conductive parts for
connection were great, and the electric resistance values
of the conductive parts for connection were raised when the
anisotropically conductive connector was used for a long
period of time because the particle diameter of the
conductive particles contained in the conductive parts for
connection was great, so that stable electrical connection
was not retained.

In the anisotropically conductive connector according




10

or breaking the circuit board for inspection and the
10 circuit board for connectiod¥when it is used in a

- wafer inspection apparatus, and thus involves a
‘probl em upon practical use. 85 CLAIMS [1] An

ani sotropical ly conductive connector conprising an

B Rty O O BHatEt By a palt €oF o EONFELL | bh D i2e
X008 LS 30 LR Bl O b B canay
Lo, B yobeng,dlrecti 9 of Lo, im apdanl sl aliog. e

Eartﬂe orme a €se con orting the

: U l
elggé’t%%ltgﬁ}lgpta gggf@%ﬁ yt%%ng%%%%é&é f@la?r% véwoerr gﬁlensfjtt fe the
| 5REBSALALELL Bn  OEARTS OV Ao TRE Al Lo MBLAI AL & DAYING. @

coefficient of Iinear thermal expansion o (
t@ogdﬁc%_%él Karrsthgp CQ&‘HH&HiVﬁ PAL 5 Jor %%?fgh' on

in 15 the elastic anisotropically conductive m ar e

obh 8k HetopYea f il | éHYIcOPIUC i UG ard qlse%ifmieﬁqtago

nunber average " particle dianmeter of 20 to 80 m an

exdH Didd NGl SRGNELEA B oM@ B a8t i RIMBLIG out de forming

substance at a high density, the conductive particles
hay & r ik ing urface: fu whidhra Goatinkg 2@ ilbayehd the
conposed of a noble netal and having a thickness of
atideast 2t @adofedfiocanductitve spakks fara warer
connection has a duroneter hardness of 10 to 35, and
am sglestitirdre appesishanceretineen ieondueki we ppablsmf 0pon
connection adjoining each other is at least 10 M 25.
[2]acThezanivst r opi cal | y conducti ve connect or
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according to claim1, wherein the frame plate has at

| east one through-hole extendifig in the

t hi ckness-wi se direction, 86 and the elastic

ani sotropically conductive filmis arranged in such a
manner that the conductive parts for connection

thereof are located within the through-hole in the

frame plate. 5 [3] The ani S6tAIdffi cal | y conducti ve
connector according to claim1, wherein the frame

plate has a plurality of through-holes each extendi ng
in the thickness wise direction, and the elastic

ani sot r bpi d&t | 40 iegdifoti sl L idomdus tdveangederhcsuch a
manner that the conductive parts 10 for connection

t AEFBEE Sare RPBcat@dtwWrt APKS P hECR bepekt iganductive film

t hrough-holes in the franme plate. %f] The _
aRPEBPFBREI Al PyPéBRaLEEY vel cormdetbive ureordiing coramFEtion
one of clains 1 to 3, wherein an allowable current
VaT ok BFteREANEf1Rha EbhatRes Ve bat 1l ygitipn of the film
conpection when the conductive part_for connection

'S
PP sTFT2RECT nl R h2 ¥ Hi bRneSea i s ff r8LGoGh Ghier glong a

GO T Ve DN L br BcCbb Y O atly"He 0P BRaf EoFme=d

to 4 erein_an.allowable b 20.current val ue of .eac

SRS Crduct Ve par s Q%ﬁtscoﬁworfecctqn&r?cé%gﬁ"t Aed = Brane
tiv r ection.is ressuri.zed-in_th .

e R e

factor af.20%is at least 1 A [6] The anisotropically

conductive connector 25 according to any one of clains

1 to Sypwhereln an.eLeglr kG nLgsh Bt AnGe. of ) £2GH (U ithe
conductive parts for connection

having a coefficient of linear thermal expansion of 3 x
10°® to 2 x 107° K*, the conductive parts for connection in

the elastic anisotropically conductive film are obtained by

filling conductive particles having a number average

'particle diameter of 20 to 80 Um and exhibiting magnetism

in an elastic polymeric substance at a high density, the
conductive particles have, on a surface of which, a coating
layer ccomposed of & noble metal and ﬁaving a thickness of
at least 20 nm, each ¢f the conductive parts for connection
has a durometer hardness of 10 to 35, and an electric
resistance between conductive parts fer connection
adjoining each other is at least 10 MQ.

(2] The anisotropically conductive connector
according to claim 1, wherein the frame plate has at least

one through-hole extending in the thickness-wise direction,




10

15

20

25

in the thickness-wi se direction as neasured in a state

that 87 the conductive part fogsconnection has been
pressurized in the thickness-w se direction under a

load of 20 g is at nobst 0-1 0, and an electric

resi stance of the conductive part for connection in

the thickness-wise directign as 5 neasured in, a state

t REE (hé @gﬁé&&tci VELFAM OPdradonneeRiBptivast beknts arranged

pressurized in thetbhickgess-mﬁse direction under a

| 58d 56F 26 §asffér LBy PE FRATUEREYE ottt i Ve GRection
f tion i g for 15 mnutes,in th
LR EERRoS i B8 PBCET B lndb? SR o120 i {Hearfrane

enYi%%nnent of 10 80"C in tenperature, and the
conducti ve part for connection is then held for 5

' ' | paded st d 3,000 ti
s at nbel 0% R LRSE BB SR PORPERT T v Rt ve

%EESEE% aszgo(e?gm fo any.one of Céfgm%s 39 8.5 5

ereln_a eleciric 15 reS|$ anpe 0 eaéh &% the _
3&1@9&15@ part s, £ oLy coonect Lon, '«{L#JL%J-HQ %‘%ﬁeﬁgq%- WhS€ 1 ness—
| at e

rection as neasured in a state conducti1 ve

H@iéefgirQQEP§§FiéﬁHrEﬁkk%%%%@%@%ﬁﬁ&k&%%qi a8 conductive

thi ckness-w se direction so as to give a“distortion

facteri of 4 20984 8q afn Msdn O Indrme@NGh AN 18lLClhidbictive parts
resi stance 20 of the conductive part for connection in

ther tdhb CkOeSSo S redh r86d I R ASdRAHId taft @bsBective
current of I Ais applied to the conductive part for

conneedi-obfad 3 00R hatse igiae . State that the
conductive part for connection had been pressurized

i n the[thi ckinessn véser @b I €€11 Preddtidit i2% edtinerment
of 80"Cin tenperature so as to give a distortion
faactcordiofg 209%a4drsy atnarest dL&lin@ I 8 A, wahet-clinspecki@Bwable
apparatus for perform ng
current value of each of the conductive parts for
connection when the conductive part for connection is
pressurized in the thickness-wise direction under a load of
20 g is at least 1 A.

[5] The anisotropically conductive connector

according to any one of claims 1 tc 4, wherein an allowable

current value of each of the conductive parts for

connection when the conductive part for connection is

pressurized in the thickness-wise direction so as to give a
distortion factor of 20% is at least 1 A,

[6] The anisotropically conductive connector
according to any one of claims 1 to 5, wherein an elecfric
resistance of each of the conductive parts for connection

in the thickness-wise direction as measured in a state that
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88 electrical inspection of a great nunber of
integrated circuits formed onfa waf er, “whi ch
conprises: a circuit board for inspection having a
great nunber of inspection electrodes on a front
surface thereof; 5 a probe card having a cirCU|t board

fQﬁM?Qﬂﬁﬁﬁkﬁﬂ%e p%@t{%%rbﬂggnggéggﬁeh§g L MY pré%(yrlzed in

plurality of termn el ectro ave been' fror e

agGRr q}?ﬁ‘iﬁ’(n\@'stshw@sféaﬁﬁﬁ"ﬁgglgﬁr?ﬁ&?}ﬁnag' N Q fﬂ ZQ)at ! %.r n

of the inspection el ectrodes o e cirtcuit Board

'H%@%p%'qnﬁlaﬁgm?rqp%h% Fi?ﬁ&9c3m0§ %h?xxﬁQFuctlve

provi ded on 't ont ‘surface e circu

f e reonnectbafe c@NIn0NnWaLEN & G eals RUNRer 9 ction as
contacts brought into contact wth respective

eheatnedes ih0abetat BSPREE egh@fcér{&dﬂtv%g ALRd (Ol CULLS o5 on
on the wafer, which is an object of Inspection, have

baes aééangesss@ﬁﬁz@@r@ﬂggﬁie 1@11&1%15%%%5@&&@%%\:%9% under
the term nal electrodes of the <circuit board for

canheatli 6fi a0 ey opposeda t@ydheidhaiCanheespARALRYve part for
i nspection electrodes of the circuit board for

i pepeettoon Bndotdresani sof riopi dal kineerduehi YBe thickness—
connector according to 20 any one of clains 1 to 7,

Vil e dsrectiamged:dret wedodche £ Qor guith baedviebnment of
|nspect|on and the circuit board for connection in
ﬂﬁhCpmmb&em@edatureespedtthelyoﬁﬂﬁmﬁivéxﬁdgt fonnetinection
the inspection electrodes to the termnal el ectrodes.

25 [Olemrhe Mhff@r | hepectticon iappar atisaded os thhg was
claim8, wherein the three of the circuit board for
iﬁﬁﬂﬁﬁﬁ&dﬂﬁ,&qﬁaE%MQ§oﬂmopﬁnabEy Gohdlct i ve connect or

and 89 : : :
[7] The anisotropically conductive connector

according to any one of claims 1 to 6, wherein an electric
resistance of each of the conductive parts for connection
in the thickness-wise direction as measured in a state that
the conductive part for connection has been pressurized in
the thickness-wise direction s0 as to give a distortion
factor of 20% is at mosﬁ 0.1 2, and an electric resistance
of the conductive part for connecticn in the thickness—-wise

direction as measured after a current of 1 A is applied to

the conductive part for connection for 3,000 hours in a

state that the conductive part for connection had been
pressurized in the thickness-wise direction in an
environment of 80°C in temperature so as to give a
distortion factor of 20% is at most 0.1 Q.

[8] A wafer inspection apparatus for performing
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the circuit board for connection are fixed in a state
that the elastic anisotropicaggy conductive filmin

the anisotropically conductive connector has been

hel d and pressurized by the circuit board for

i nspection and the 5 circuit board for connection,
thereby the inspection electrodes in the circuit

b&aeg HhocalnspepeEiced cang it heigreatonvrekpdbnelf ngn t ey red

el ectrodes in the circuit board for connection are
eFe&Eriidal fpreeanest edvahrsughhi e conpiictdve parts

for connection in the anisotropically .10 conductive
connectdréi{ At HHE AT i HeRecttiion appardt asgreat number
according to claim8, which conprises a pressurizing
neEhaRFBRrEepPn BressuPiefr ngnt Ael PR Ui st d-ifegreot

i nspection to electrically connect the respective

cont act®s RFCRh & ATht et b anetigéiiitn PPR&EIpF BBeCeRPACEHON
the el ectrodes t ected in the wafer, which_is

A S R Y it W B e
LRGN R
ot e, Lm0 Lt ol e L 20 Gt s o
QAR e P | DOREELL OB AN A g B P ptrake, mepher

SLISU L DS Tak, SnSBReLL A NGy AOFSESRIALID osca

GONNGGI, 0L &1 & 1 A6 4P A Voif ANNBELAT nEmBLNERUBBA L DB L s
conduct 1 ve parts for connection’n the
AV ARYH-OP cad | Yo LONAdUGH M CAUMBGLQ ol ectrodes to be
inspected of the integrated circuits on. the wafer, which is
an object of inspection, have been arranged, and arranged
in such a manner that the terminal electrodes of the
circuilt board for connection are opposed to their
corresponding inspection electrodes of the circuit board
for inspection; and

the anisotropically conductive connector according to
any cne of claims 1 to 7, which is arranged between the
circuit board for inspection and the circuit board for
connection in the probe card to respectively electrically
connect the inspection electrodes to the terminal
electrodes.

[9] The wafer inspection apparatus according to
claim 8, wherein the three of the circuit board for

inspection, the anisotropically cenductive connector. and
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the circuit board for connection are fixed in a state that

the elastic anisotropically conductive film in the
anisotropically conductive connector has been held and
pressurized by the circuit board for inspection and the
circuit board for connection, thereby the inspection
electrodes in the circuit board for inspection and their
corresponding terminal electrodes in the circuit board for
connection are electrically connected through the
conductive parts for connection in the anisotropically
conductive connector.

[10] The wafer inspection apparatus according to
claim 8, which comprises a pressurizing mechanism for
pressurizing the circuit board for inspection to
electrically connect the respective contacts of the contact

member in the probe card to the electrodes to be inspected

'in the wafer, which is the object of inspection, wherein

the circuit board for inspection is pressurized by

the pressurizing mechanism, whereby the elastic

-anisotropically conductive film in the anisotropically

conductive connector is held and pressurized by the circuit
board for inspecticn and the circuit board for connection,
thereby the inspection electrodes in the circuit board for
inspection and their corresponding terminal electrodes in
the circuit board for connection are electrically connected
through the conductive parts for connection in the

anisotropically conductive connector.




