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1 DESCRI PTI ON ANI 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 ani sotropically conductive connect or
suitable for use in this wafer inspection apparatus,
and 10 particularly to a waberIPnrgpgcti on apparatus
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 | ecti vel yNEDPERQRE I CAL I (MNIUGTT VER SIONKSCHORA ARSI
or all of a great nunmber of 15 integrated circuits
fornmed on a waf er ,WArRR aWsSraiTdorr eypredalTpsconduct i ve
connector suitable for use in these wafer inspection
appar at us. BACKGROUND ART 20 In the production process
of sem conductor integrated <circuit devices, after ‘a

ot BN HebeF IBED| ntegrated circuits are formed on a
wafer, a probe test is generally conducted as to each

of thedBSi RréGeatted nentdrnsreThites waf erwaset himsgett ion
t hereb fornﬂyg sem conduct or chips. 25 Such

SEME tt (ﬁﬁ;ﬁ?%ﬁQ$§ﬁﬂﬁQﬁhﬁﬁiQﬂﬂﬁU§¢éWedCbnnector

I ectiv roper packages. Each of the packaged
g'g%ggo%r% u%cg? 5ft et dtfe cafedi tngercddoni epparehes, 2and

test. In order to %ive a

B8, A SR S e ot
Ebﬁfghkig%&kc%bnducting 4 probe test as to a paft or ail df
a great number of integréted circuits formed on a 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, énd 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 great number of integrated
circuits are formed on a wafer, a probe tesf 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 seazled in

respective proper packages. Each of the backaged

semlconductor integrated circuit devices is further
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it is extrenely inportant to ngt only inspect
el ectrical properties of t he <eni conduct or i ntegrated

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

deve oped:d trountiug-et hed . hatn & r&em ongust of FH Pty
itself is used as an integrated circuit device to

di Feadtil i caoion aociar e@mﬁcdﬁmh@eogom@§$§a9édt@fré&it device
sem conductor chip on a printed circuit board. ’
THer efsoeg.tremhéye impoatdenand Hhor @uay aMSeMNY d NS rical
qual ity of the sem conductor chip itself. Since the
s@fceendaesopichhp bsmirconfiectendintsgrdandld Ng st device

I nconveni ent, the inspection of the circuit 15 device
cbipébedbutnt he Senrt-conducs bso chigpd st cogiigiad8d praf¥b reies
so it takes a long tine to conduct the inspection, and

i Rifpékei sAMEBERIUALST bebbpesteansi daatilded)i g @At years,

such reasons, attention has been recently paid to a
BFIe VR erPeew efeBrtoneth)a tesin tiimomnietinoche h2@ 4
electrical properties of a circuit device conposed of
a SREM S ¥ghi -5l iids pectedsi ant hetstaheedf cArcuit

vaf er . Ch(%ﬁ; other hand, in the probe test conducted
on 1 Atedrated &G Pelit opned 'éHis devére aompohed, oifn the

‘MQ&¥%&%d r%pec est is collectively performed on, for
exanple, dr ©'2% 82 PniégrafedCérFeiirt foandng Bherefore,
S nd orobsteasl P4 SuGeebbervapy ther norhuty ont other
oA BB ek i1a8 Been n dommnd for
oo e Ve MR RO TP Gl DAL
handling is inconvenient, the inspection of the circuit
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 performed on, for example, 16 or
32 integréted circuits émong & 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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124 or all integrated circuits _anong a great nunber of
5 integrated circuits forned od a wafer for the

pur pose of inproving inspection efficiency and
reduci ng i nspection cost. Fig. 18 is a
cross-sectional view schematically illustrating the

carstamatiivodefptag exenpl ary conventional 10 wafer

i nspection apparatus for conducting the W.BI test or
probe tEstrased® wedwd erer Mischhacgr eak HEH?efon
integrated circuits have been forned. Such waf ef

i topeetitaneappacarusnang 86seshdaddin.onf 06X ;

Prior Art. 1 and PriorgAwf§ 2. 15 Thﬁg'mépgrgggkﬁle’ 64.
i A8Peori ehlappacatasehasi o £ UidorR0ar Gre89 fhber of

I nspection, on the front surface (lower "surface In
thettigate) oirmhith fogh@dtoWherreef rbRSREEt b hose of
el ectrodes 81 have been formed, and a probe card 90 is

al PRAGEHN @it hiee ¢ T oo «sfnfjfcai@lcqrf'ahher@ijﬁ@ﬁ!h% begrd-89-n
for 20 inspection through a connector 85. This probe
c@P¥- 90 is constructed by a circuit board 91 for
connection and a contact nmenber 95 provi ded on the

front §4¥faél {Foderrosarseceidmml hechi guhepnaatchhey
circuit board 90 for connection and having a great
U6 106h (A& $AETURS1ph| 0§t amt exdmbiranghionvetnr s onal
cogtact with electrodes (not illustrated) to be

'S pect-8FPSL HiRfe GPRAEA LERr E0F t sondn et ingaftdre WitETattdsst or
an %bj%ct of inspection. A wafer tray 96 4 also

§6PVEs "58 FaRedfi Ag BIFEEeCn orh il ch diive wahuebel bifat

he_obj.ect of ,inspection is nmounted, is arranged
the.pol
G6FT2Fhe EORTHLESBABEr Poen FetsdbncEuAbnerier 97

%Eg&%?%%é??aggégg%ﬁgié%ggdgggpﬁﬁgfq}ﬁo%b@r%iZ%;aéin%rior
Art. 1 and Prior Art. 2.

This wafer inspection apparatus has a circuit board
80 for inspection, on the front surface (lower surface in
the figure) of which a great number of inspectién

electrodes Bl 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 circuit 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 having a great number of contacts (not
illustrated) broughtkinto'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 dowmward. On a back surface of the
circuit board 91 for connectian in the probe card 90,
a great nunber of termnal electrodes 92 are forned
in accordance with a pattern corresponding to a
pattern of the inspection electrodes 81 10 of the

cgig§it board_80 fgr I nspection, and the circuit _
board ST°Y6F &6nAettRbh PsParidnged Yiicuckha wadlirrerl that

t hat h rmnal . el ectrodes, 92 are respectively
o%%o%% ?gggﬁg1o niPBRET bR bt POMESB1 b am@nged under

Ciqt GUJ for,inspection by guide pins 93, 15
e R omaecloro s, 24 ol b nRior BF Febnddet Piea tes a

' ' " 0. pin whi ch can be el ast.icall :
doner Qe 19 e PR S o orord capeuit boara

ad anged; 4 ce with the pattern corresponding
to the;xﬁtéﬁ%ﬁfo %?W%%%ECtion el ectrodes 81 of the

ci rcui pybga 0 ' tion, T connector 85
R S S Lt e A

have, eaen 1 espesid bet ween the |nspection |
el ectrodes 81 of tﬁgk%¥{g%?%ng3r 986 %ot gﬁeegigﬁrmlnal

anedhe deer Mnalreleetiedes 22.0f 4the. %EEBUQPQQ%‘EQH
91 for connection. 25 In the wafer inspection

appaeaposdihowto B biagteld, ort hewafer. 1t hat .
obj ect of inspectionis nnuﬁted gn t%g &a gre%§%§P§%?S 81

afdthke ceiriceditt bbaand 880 ther 1hapREELLAN 2ng! ‘Ehe circuit
pressuri zed downward by the pressurizing mec anisnw%%,

bherdbyledolm obnhheteconnest ERg=2pHR8 8R Qfchhe manner that
.connector 85 are elastically conpressed in the
Fenagthwirseadi péetitondeAs92aaresubbpet PEVENSPESId N to the
el ectrodes 81 of the circuit board 5 80 for inspection
arerefeetni eakFyrednanebiedct oheéheifrcuit board 80 for

inspection by guide pins 93.

In the connector 85, a great number of connecting
pins 8§ called “pogo pins”, which can be elastically
compressed in a lengthwise direétion thereof are arranged
in accordance with the pattern corresponding to the pattern
of the inspection electrodes 81 of the circuit board B0 for
inspection. The connector 85 is arranged in a state that
the connecting pins 86 have been respectively locatéd. |
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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correspondi ng term nal electrodes 92 of the circuit
board 91 for connection, and the 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

i evi [ ion. Th f
e B e 400 SP YR et bR MR S\epT G eByL an 97,

6 f necessar el ectrica
e ore i B thS: BERngr Obs vaets s o e Comrercor o5
1.i ' 15 However,. the conventional wafer
SRt Sl T B R e
g%gg%g?ﬁg: ??gigﬂ%égg%%% yEI%FHﬁ%§é?u§#Zthﬁ§e circuit board

PP | YRB0RRESh P P 8 MY coBbittgroso gheis

r
force of, for exanple, ou

: j r f. achi.evi.ng, stable .
oo “??%%IP&%‘%%ﬁ%%%f?%ﬂf%ﬁ%r%ﬁgseﬁa 56 ?PS;:{;;S?BHS?O&M

i 9 or._i ction
R e R AT e
beatch Ol ﬂ@r&)@ﬂ%@dn@int%c%gﬁgéﬂgl¥i}:lf10%lgx@¥g<|§%$ o be
when the nunber of the inspection 25 elecirodes 0

tﬂnspﬁdﬂﬁﬁhl@@ﬂ&ﬂuﬁpcﬁoﬁhhn§9%€&£99e&S@ir%ﬁ{tgxﬁgp$gd on
5,000, pressurizing force of about 4,000 S

réquiwegitrad a tikaledy Thenetong, nthes APPArat Us. | nvol ves
a 6 problemthat the pressur?zing mechani sm 97 for

appingictgorsuchhpressori zi ng francedatew tably ReCRTeS 1nineg
| arge in size, so that the whole wafer inspection
apparcaedsreebynese eafierderapl 6 | ad gee i b &h 26 c & They
apparatus al so involves a problemthat the service

Filfe tof cefe 1nispegiti obodWEHRBOLdot dngpetid oned®S) as to +he

wafer 1 in this state.

However, the conventional wafer inspection apparatus
shown in Fig. 18 involves such broblems as described below.

In this wafer inspection apparatus, it is necessary
Lo pressurize the respective connecting pins 86 under
pressuriiing force of, for example, about 0.8 N fabout 0.08
kgf) per pin for the purpose of achieving stable electrical
cecnnection of the inspection electrodes 81 of the circuit
board 80 for inspection to their corresponding.terminal
electrodes 92 of the circuit board 91 for éonnection.
Accordingly, for example, when the number of the inspection
electrodes 81 of the circuit board 80 for inspection is,
for example, 5,000, pressurizing force of about 4,000 N is

requifed 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 ifspection are
pressurized under great pressurizing force by the
respective connecting pins 10 86, whereby the

i nspection electrodes 81 are liable to be damaged,

aﬁQobﬁeﬁU&ﬂat‘%ﬁ@eBEEgQuFQEEPﬁSO%n %§ﬁ§§ nnT i IE&&QQ

[Tmt to a reduction In eng

81_1 u Cf
Sukhoprthe conshrakpt -0 F%&D@QEE cf%om§§{k§§§eléﬁgﬁﬁze

connecting pins afe actua reqw

1scothabouhe3uhBL e THeEef Of £, @cgiggdﬁﬁh%xg: %Eo%ggrd

circuit board 80 for |nspec i on an e cire

Qdoﬁ@gdeg@ﬁnyciég? e begoges. consi derably long. As a
result, it is ficult to reduce the size of the

waf er Hm&p%@ka%tu@pﬁa%%tﬁ%vb@v@shg'gp5by@ﬁeth t the
direction. In this respect, the 20 apparatus a

isviol Ves B P& obf erhid hat - &her Wi &1 vaf e, J_%%ngtcﬁ.&q is

“apparatus cannot be mniaturized. In particula

tfieret drasi riseenidy dean ¢ apesad aafieh b'ﬂé@%%éj@é‘ 81 of
apparatus constructed by stacking a plurality of
itispetitioni t sl edcf conpesed tfont Beer B5PESHF VLA under
conponents shown in, 25 for exanple, Fig. 18 for the
ggﬁﬁds@r@fsqomﬁzom ﬁ@rdmmeﬁzhleomea,‘ietﬁl‘aepﬁl:éhﬁ@édﬂ%@fplns
wafers in a small operating space in parallel. In
§Gehvhangher tihes jechbicon iappatatusedds 81 &se extdiEnelob be
i mportant fromthe viewpoint of mniaturizing the
dpfiaracus arel Aedieert hdnspeetobneacht iaspectdaredini t
in a helght wi se direction because the whole wafer
|nspech%ﬁeab%a%a%U%l%e%®n%sﬂﬁbn§Nd€rablyeMngeos when

i ze each i nspection unit in the height-w se
‘d?PBEF &ﬁ@ﬁ QlPér §é. TsPRcéheneorphnettt gl pherch®8Esm, and

{ﬁgUlre t o, have

connecting p%ns 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
cbnnection 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
épparatus also involves a problem thatrthe 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

o units each composed of the respective components shown in,

for example, Fig. 18 for the purpose of performing

inspection as to a plurality of wafers in a small operating

Space 1n 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 coﬁsiderably | 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

rkRe Ar t
Rt e L R Eﬁ%%%‘&@%foé@? PPrior
Antni2tudapangsenbal £r§99£ E@t#\%ﬁf\ﬁ?& J.Izhe of each

2000- 323535. |SCL E O TH
preseattisyentionihas Deehn PRge; ONyihe.fhas! A uset N%.e

foregoi ng circunstances and has as Tts o Ject t

priovisiwnf ©f Bned ©F idh ?ﬁif%@ﬁ%ﬂéﬁs C‘M?l'sqaerséblﬁ large

suitable for use in conducting electrical inspecti

ofhen grieats inwinberedh | Mg 3t £, Q_HJ.CB'”ltnS th%r ﬁqg%@—%lse

waf er, capable of 25 being mniaturized

Mmaﬂﬂuxnhfjgnmaﬂgytenlng t he service I|fe of its
circuit board for inspection, capable of collectively

per f or fingei hEpectivacasnlopangr 8at r Squtbes Wfve 2

el ectrodes to be inspected, has good el ectrica

frogerered land coapding tof, perdfieraing ereet kigah:

i nspection as to high functional integrated circuits,

éﬁénﬁﬁlS&ﬁp§oﬁW@¢ﬁmabb¢om@mdu@hsueemabmgcloﬁgsusbabh&t a

for use in 5 this wafer inspection apparatus.

BEEBLEMNGhES the pPeseattuisnientidnicther eoibet htiSpted to

%£OV|ded an _ani sotropi cal ly conductive connector

ﬁﬁFFéFﬁé l&ﬁpépﬁéﬁpca§n¢§obngbléahtylﬁmmﬂunmt@@métédn

plurality of conductive parts for

6EEB&FFone58ﬁCBxPéﬁB|ﬁ@efé PRo@eshisknessreisered 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 OF THE INVENTION

The present invention has‘been made on the basis of
the‘foregoing circumstances énd has as its object the
provision 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, 1s prevented from shortening
the service life of its circuit board for inspection,

capable of collec_tively performing inspection as to a great
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state separated fromeach other along a pl ane
direction of the filmand an i8nsul ati ng part forned
anong these conductive parts for connection, and a
frame plate for supporting the elastic

~ani sotropically conductive film 15 wherein the frane

CoRT P it OF 5% TRoP ol "BABanT o &1 3950 akeeErical
| ERE R T SAPSBERont chrT b Rt e, arpection
unber ave age” ar P S0 ARt B B0t 80 nnd
SUNBLLLOT, A L5 10 A 2T, o e

hanes oararsunkpeet0bnWobgh,,4,£0ating |ayer conposed
of a nobl e net a?‘ and Iﬁ\g{l/]il)lrg}gr% thi ckness of 25 at | east

20 nm maclrdihd e eordycliuaPaLLs co ion
has a duroneter har dnesgﬁofs 10 to 3%?9%%6 glggé‘%eﬁ rFs
[eIsh 61 Gt ea b el nees EqnTiict 1V & Rails 1 6Qr <69 1.0 s
adj-oi ning each other is at yIveast 10ll\/h. CI nﬂ?ﬁg%k gor%prlsmg
&t sotaopi cali s conduicid Me, COMIBEEIL a¢s ORdLBgLL04tHE 4
present invention, it is preferable that the frane

pllate Haw aif |@astuone d rough<bel eoexbeRdbATel M LA 8rding
t hi ckness-wi se direction, and the elastic

am sottiopikee s sy wicondlictdard ohi bim brear i aAgEAd | fr S4he@ in
manner that the conductive parts for connection

théteofs emeg Jtechtiegmiictlshn othhe &hoowgh- hodee i di tderion of
frame plate. It is also preferable that the frame

Ert“é‘t & IHEs 2ad @rpligeallipty nof peht ofighmdo| @soeacthese

extending in the thickness- wise direction, and the
SPﬁgPFElg(ﬁi S6ttspitedl Pynasadlieri vand a frame plate for

supporting the elastic anisotropically conductive film,
wherein

the frame plate is formed of a metallic material
having a coefficient of iinear thermal expansion of 3 x
107° to 2 x 107° K, the conductive parts for connection in
the elagtic anisotropically conductive film are obtained by
filling conductive particles having a number average
particle diametér of 20 to 80 Mm and exhibiting magnetism
in an elastic polymeric substance at a high density, the
éonductive-particles have, on a surface of which, a coating
layer composed of a noble metal and having a 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 connectiocn
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filmbe arranged in such.a manner that the conductive
parts for connection thereof afe |located within the
respective through-holes in the frane plate. 15 In

t he ani sotropically conductive connector according to
the present invention, an allowable current val ue of
egﬁg of the conductive parts for connection when the

cAIFEH VY R 8 edofisectti draiss pPeB8uri zed in the

thicknegs-%%se direction under a |oad of 20 g may 20
pref erabl'y "B APLFRESIPHCA L endusihice conneetivrvatue rding

of .eqgh &E%hetconductlve parts for connection when -
t e conddctive paft “Roroleorhedfi BReT S P s srd tzedha rFrame

t i ess-wise . directjon so as to give a
d?gtayrgt ?%‘% %%c?%?sgfO?@%thBQUBPé]F%%%b?VWl% igt the
otropic Ilg%conducxive_connector

[ A._ln_the.ani
agggggﬁﬁss kgs%hglﬁ?% LAY i AVenE rﬁlq%t%ﬁnpqygotropically

P& &h et an. 1 el ectric resistance of each of
t he gg%gggfi%giﬁag?SQ¥5?HQ%%nh%C???ﬂ1qITQHﬂ§r that the

tddh SHPEESTM se-dLr [ neasured in a_ state that
t he c%ndugtigerg%r?§ 6%“3%%%%% T ol H&S ThedR 1ocated within
BIHeS St + Zesh L 1de; 4 hﬁ%“@%ﬁé’“@%&j rection under a

t 0. Y

| oad of 5 20 g be at nos and an electric

resi stancesoh1kBepreepdust LVeLRart, £ of, sonnection in
the thi ckness-wi sé direction ag %%%s{ﬁéﬁ ié?%$%ﬂﬁ§§ea

thatr & hiet € ondugid MRy HPAI ] o f Ya GOR on .h en,, .
pressurized in tﬁzgihickﬁ%ssfyjsea%%%nggigﬁ ﬁﬁ%e?h%?kness‘

hoat ofi2ig caft e GYCka dhale Lhe 1R-condUetH Ve PALL ;e
for connection is pressurized for 15 mhutes 1n The

ﬁhﬂgkﬁesg&mﬂ&ngaﬁ riectsiueh undehnarl @ad:0fne 20, Qqh & Al parts
envi ronment of 800C in tenperature, and the

for connection thereof are located within the respective
through-holes in the frame plate.

Inn the anisotropically conductive connector accdrding
to the present invention, 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 under a load of 20 g may
breferably be at least 1 A.

An allowable current value of each of ﬁhe conductive
parts for connection when the conductive part for
connection is pressurized in the tﬁickne55wwise direction
80 as to give a distortion factor of 20% may preferably be
at least 1 A.

In the anisotropically conductive connectior according

te the present invention, it may be preferable that an
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conductive part for connection is then held for 5
mnutes in an unl oaded state Was repeated 3,000 tines
be at nost 15 0.1 Q In the anisotropically
conductive connector according to the present
invention, it may be preferable that an electric

h duct ts f
eskiance ol 5agN 01 ke cpndyclive U rras P T
| Bosn20csbat enthal Lhe gonductive part for connection - -

been pressurized in

S§t§§et9h9tvgh@ ?gﬁéﬁg{{v@g% fact reogF%g%%%gﬁﬁ&ﬁg$%Vﬁﬂl

0.1 S2, and an electric

p@fésé@flﬁ&@nfﬁttﬂﬁl{HﬂéﬁﬁésgruCkncéétmgsgﬁghﬁggki%nload of

as neasured after a current of

the sondust ixe, 0 for soanestion for 3,000  hours in,

‘a state that the conduttive par

heanipsessirpzed 4y the,ddickness: wse (i %%'s%'lw'i” an
11 environnent of 80C in tenperature so as |v5 a

diistearticon &fsaGﬁéHsﬁedzq_% ke s%tat'éo@hacl). 1HQ céﬁfﬂgegll@g part

to the pr esent invention, there is also provi

Whﬂenxnn&@ﬂﬂkﬂﬂﬁmﬁp&%@@t@ﬁe@@brﬁ%&ﬁoﬂﬁlEﬁestﬁhgﬁhgkgablse
I nspection of a great nunmber of integrated circu

fommed ion anvafrer, 1whucbfcgnp@|g@@eraactygyéttgggrghe
for inspection having a great number of inspection

€hagucsdes opara ffrantosuetacent her potssar probersar ds
having a circuit board for connection, 10 on the back
gippaee oh WhﬁchhaCbhlsakwuyeoﬁlte&ﬂlﬁﬁlun@éﬁcérpﬁ£§ Of
have been fornmed in accordance with a pattern

é8r Bedpondi ngviooampatt eEnsofc tie daigRactidR, and the
electrodes of the circuit board for |nspect|on and a
EBH HEFlﬁﬁﬁﬁéFt for connection is then held for 5 minutes
in an unloaded state was repeated 3,000 times be at most
0.1 Q.

In the anisotropically conductive connector according
to the present invention, it 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 50 as to give a
distortion factor of 20% be at most 0.1 Q, and an electric
resistance of the conductive part for comnection in the
thickness-wise direction as measured after a current of 1 2
is applied to the conductive part for connection for 3,000

hours in a state that the conductive part for connection

had beern pressurized in the thickness—wise direction in an
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which is provided on the front surface of the circuit
board 15 for connection, and oniwhich a great nunber
of contacts brought into contact with respective

el 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
%‘é’ét?gd@% CoftTt AE™PG raitNERi EObBar HofBive a

' to thei correspondi ng
LoSa ol S hee dc wee_eértlr GGt board- o
[ Lan:; ; | SoLropic conducti v .
LEﬁEEEE%?ngaﬁﬂgaﬂeiﬁééraa%ﬁ%a%aém;m; a2 i) i} =
IS, Qe t ar, or .
:%ﬁgﬁﬁtuonq%ﬁgh%ﬁgqé%#%ﬁ?%E%%§%§%#8F“goﬁﬁécP?BEOF%;?%e

ivel | ectrical connect the

et ron o SLEFEaId B e b RirbEs OB Lefretpeee

I g3 s waf IRspect 1,0 ar according . to the
p?éggﬁﬁw%nggﬁiion?&iﬁe%ﬁﬁggé %&gﬁﬁeggﬁPgﬁ?gsboard for

_-inSpeCtéOﬁiréﬁftaﬁﬁéﬁarfﬂ¥(¥ﬂ§ﬁ@é¥ﬁgﬁﬂﬂg€@% C%nn%%ggrpﬁmber

and 5 the circuit board for connection naygbe i Xe

ao $t ahepethabnt Beeekashis BRI SOEFORI: Péhiya&@%é%"fe;
filmin the anisotropically conductive connector has

been hel do:asisk @ eb M ZRH DY ithe 16l Ledi-hy Baar gof)ﬂéction;

i nspection and the circuit board for connection,
tdrer ehy bheki napéateonf 10hetech retesal Nty her GidyGHint: 1

board for inspection and their corresponding term nal
et et todeéssi havhebeen cfibtmboat o d Ofo r LOMMEGHIMN AR ttern
electrically connected through the conductive parts
forrcorpetioag o theabhésotodpilcal inspaondiuctdIve trodes 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 he
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 électrodes of the circuit board
for inspection; and

an anisotropically conductive connector of the
construction described above, which is arranged betﬁeen 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
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15 The waf er inspectfon apparatus according to the
present invention nay conprisela pressurizing
mechani sm for pressurizing the circuit board for
inspection to electrically connect the respective
contacts of the contact nenber in the probe card to
t rodes to be inspected 20 in the wafer, which
i€§?§%§§%%§6t of inspection, wherein the circuit
board for .ins tion_is pressurized by the
pressur%ZF#% %§§ﬁ§nﬁ&ﬁPeﬁﬁéF@bfppﬁéaéPas?Feordlng to the
isotrop cally; gondyctive filmin the anisotropically
gg%duct?ve coh%%c b?HT% %%f%ﬁdﬂ% QF%é§dFF?§dbﬁﬁlﬁhéor
GidGH 4+ 25, board for. | ect | and the circuit board
f‘ors‘i%:gonnect‘l on, thLeSrde y&fjh%a]?fr%pceoﬁq[”&%lé’leeEPP88€§°irnand
the oineyide board; f ecti on and. their .
correslpond:% hg term nal de ectiodes W PS5 efth@TSdCiliﬁ(:Eii ptate
hoand drar Lonnect i0n 218 &leshr.fald Yy cennected
through the conduct i ve péﬁ%@ﬁggﬁpggﬁ%gggﬁgﬁ %ﬁthén the
anisofnopicaliy conduelie cRRRRELAL- nAcCpLdlng.1g Lhg
ani sotropi cal ly conductive connect or of "t he presen
breentirared hg ehasti¢caniselzor ¢all Yo 5oRdy
filmis supported by the frane platg fgﬁﬁed o?ﬁaggd the
aetabbicboater ifak, csankthatohhe tWBeksy0fhtNehspection
ani sotropically conductive connector is not great?y
detornedewhen the tiaoeitpbaued sohelfspdberebya@i thesr
positioning operation of the 10 anisotropically
contaeprpudiognhechnonal oeekbeekrbadesihntendedrcd Or Bara for
connected can be conducted with ease. Since the
FREREFTFeommteri alefbrataglyhechnaceepl e udrastia | ow
coefficient of linear thermal expansion, the frane
Pt ec hhse eReelb e dimensibhah $tabhé i4ryi evandinalsly

changes. of tenperature environment, whereby a good
-conéﬁ%tive coggector. y g

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 insﬁected
in the wafer, which is the objéct 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 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.
Since the conductive parts forigonnection in the

el astic anisotropically conductive filmare obtained
by filling the specific conductive particles in the
elastic 20 polyneric substance having the duroneter

h ness fallin jthin the specific range, high

cgﬁlué%ﬁﬂﬁ%ﬁFi%gaﬁgﬂd;fe&PnaﬁﬁﬁlﬁBréé@e?lﬁﬁtrlcally connected

el rically connected state to el ectrodes intended

téi9%“%%%%%%%5&“F§C§638|?agéﬁié@édcgm%%%t%%@ o el ic

resi; :between the conductive 25 parts for
l%%%ﬁ’ﬁ%l\ﬁ% CODEPC%VE/QCOHPGH’:?@ iability

connect| i's at ['ea on

connect . el ectrades intended tqQ.be connected is
achievé%gﬂiﬁgliéc%%d@ﬁ@r@ﬁliQE§9ﬂﬁ9§ YopPBaPFyive connector

copdygti we.copneg ccord to the present ,

inventio% can Eegég%?gﬁP§’uégg ?gasgﬁ%wﬁQﬁsqﬁﬁﬁﬂﬁQQ%ﬂy
appanatuUsvA¢¢ oy di ng fer _inspectio rat us

of the 5 present ?nv%% ?%%?eéag%n%%%té%aqﬁmﬁléygj ormed of a
eneebiical hytepnaecting. nfhe gl reulf, hoard for . :

i nspection to the E:ircu?tgl o%?% #%%le é%ﬁﬁgE i°0 S°d ke cally
anbSOb & OPY € at:din EORGHCE & V@O@Og{wactfl Libed above,

wher eby the electrical connection 3#f¥%§3gfﬁs§§€?igﬁe frame
ebecte otleshofid | hensidwpid hoard 00 4 %B%%tt"%?l 50 19,

the termnal electrodes of the circuit board for

force, so that there is no need of using a

|tar ges scaimethtarkchanitsmas:dide: 4or @3sur LZ5pg mechani sm

In addition, since a clearance between the circuit

board férncenspechnkoallbcandcéhesTifethindodd fQme plate
connection is short, the size of the wafer inspection
aFFaratiyy igrafe digirghtofivlsieedirr edkiranl expansion, the

- conreTt gl ds] Burelnhachiey ebiindas sl L1REesSHELZEAY endeq

frame plate has excellent dimensional stability even in
changes of temperature environment, whereby a good
eléctrically connected state can be stably retained.
Since the conductive parts for connection in the
elastic anisotropically conductive film are obtained by

filling the specific conductive particles in the elastic

pelymeric substance having the durometer hardness falling

wiﬁhin 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
en connection to electrodes intende& to be connected is

achieved.
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can be made small. Accordingly, the wafer inspection
apparatus can be mniaturizedigas 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 damaged, so

t hat the circuit board for inspection is prevented

from SREPEERPAGYt héhgepdisatFepicaNer esduTiiéve connector
ins jon electrodes of the circuit board for 25

iancscﬁo 4%% Gt Tt SIS0 1y vEaviest eant e otightalhey used in
S ecj% .anlsotroplcally conductive connector,

) P T8t APER " ¥St r odes can be arranged at

ere
a high den§ a great nunber of

t ccor di ng|
i nspecton éﬁégt%%dEQ‘C%ﬁg l%%ﬁ%ﬁ%ionséppﬁéﬁtHSgPEathe

f. el ect.rodes to be _inspected can be inspected
EHQ¥%é%?ve%é% Jﬁ%hé*&P@@FFFeﬁl Rbnfreed i orF A Hnb righ gfet ing

SHRCILH., 8 4501 109 Ca'g[g%ﬁggggfgév' Vygengc%gr”cgflggﬁo@ard for

contact resi stance can

cennected stat e can be . ag IerEY S oggpﬁgctor

el ectrical properties can aine

d@§@%§bb9naﬁbggtr9g§§e82|Egg giéé%%lc qp%ypﬁgc%épﬁlﬁglthe

i nspection are electric connec

ehegtrodes @ﬁe&ﬂ@ogéECHfttQQaéfké {+ GANGCL QN %g%%% ion

t he SpeCIfIC anlsotroplca y con uctive connec

tlb sthacecrainal skgaat rbEa0SHE S@Heorblsfﬁé%tl%”h‘éé@db%o?ade
short, so that the wafer inspection apparatus can be

aﬂaméedlbﬂ ekestreCal adbi énspaetdan 38 140pREG0 3 25 ng
functional integrated circuits of which ﬁ -speea
processsngrhscreqetéeds no need of using a large~scaled
mechanism as the pressurizing mechanism. 1In additicn,
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.

Sincé the pressurizing force applied to the
inspection electrodes of the circﬁit beard for inspection
is small, the inspection electrodes ére 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 connegctor, whereby the

inspection electrodes can be arranged at a high density.



10

15

20

25

BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a plan
view illustrating an exenpl ary1520 ani sotropically
conductive connector according to the present
invention. Fig. 2 is a cross-sectional view of the

ani sotropically conductive sheet taken along line X-X
I M Fl s 5 Fig. S lan view of a frame plate

in helgjla{?ﬁ ls%’t raopﬁgf cea% y r‘?c%u i V& SE6RélorP1§REWARIEE can be
Figprbag FE.Q. ' cr.oss-sectional view

i [T ustrati ng,tzﬂlgéir;e Zan%fga%eﬁﬁugﬁﬁgd Ogcﬁll@f:téﬂdéﬁa§?i ge
anigQl-Rically .gon i fil in, the

ani s%t ropical Iy congggt%i#gdcEH%EFBP@E%V\M in Fig. |I.

Fig. 518 8,&r08S:S£L1] viewilluystrating the =
construction of an exeéngﬂggrrilnerrco & ot:j“r%llgtdhl &%%ﬁpeuflc
ekaskbe ropiaBh3ol LeRkGRkL ¥C ctive fil Fig. 6.is

a Ccross- sgéti ongl Vi ew :tlll ﬁs??g#?ﬁgoﬁ' s‘f%’{p%ac hatshstance
patal bel mragneti,c figld baving i ' distribution

has been applied’to a nol di g na%??%%%a@%ar&f%‘?w

| achbeved| dso10hktOgodai 81@-€FPSST SECLLONA] . Vi ew |
illustrating the construction of another exerrp‘? ary
nobdafoednol ding an el astic anisotropically

conductive film Fig. 8 is a cross-sectional view

i | I ust Sahiceg thie incpRstiuet L0BcRLogRseXxenphar ¥; waf et noarg
i nspection apparatus 15 according to the present

i ventisrectHon &ré selee eSS 1SBCtd At M®Wo the terminal
illustrating a connected state between a circuit

ol fasked rspetits ontmndi t @i Uidr beam@ftalbn through the
connection in the wafer inspection '
specific anlSOirOpically 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 DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating an exemplary

anisotropically conductive connector according to the

- present invention.

Fig. 2 is a cross-sectional view of the
anisotropically conductive sheet.taken along line X-X in
Fig. 1,

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

Fig. 4 is a cross-sectional view illustrating, on an
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apparatus shown in Fig. S. 20 Fig. 10 is a

cross-sectional viewillustratigng the construction of

a principal part of an exenplary probe card wused in

t he wafer inspection apparatus according to the

present invention. Fig. 11 is a cross-sectional view
illTustrating the 25 construction of a principal part

of Mo P r S ek bRl AR ye b o agdird tused cad livheowdhetive £ilm
i nspecti on apparatus according to the present

i Tvents o2 a7t rgpcadly jeomusitdyey icowniecltest shbtingin Fig. 1.

anot her .exenpl.ary ani sotropically conductive connector
accordFﬁa't tHe presenterhivem i onlewigllug dagiag the
crosa;sectional view illustrating, on an_ 5 enlarged
SEI S U e calhrﬁxﬁit?’rlé‘ﬁﬂfcﬁlplla éonduetiiraf annelantic

the ani sot.ropi.cally conductive connector shown in Fig.
:ﬁflﬁékfogﬁf%igﬁaﬁﬁ%ﬂ¥Qﬁ%¥ﬁ.ﬁPﬂﬁstrating a further
exenplﬁi agi;otgo icall% conductive connector
accordlﬁ%'to 107t hECpr esent ifventissh 1 g treging g state

LQSS-S [ I, view illustrati ,.0Nn an en] arged
gté’%ﬁe? g)%trjeal(ig%tli Hagtet ity ﬁneg% F%Vt‘aﬁdh%’f?%l?ﬁﬂ m in
ol - r.opk.cal 0 iye_connector. shown in
R VRS SR S N W A E R ISR P

appakat Us tHsegohar conducting Test 2 in Exanples.
Fig. 17 illustrates the construction of an apparatus

used EQKLCQﬂdM§tArﬁkcg§ﬂsé%éi%ngﬁaQE%gsilEhgtr%§i£§ e

cross-sectional viewillustrating t
construction of another exemplary mold for molding an

elastic anisotropically conductive film.

Fig. 8 is a cross-sectional view illustrating the
construction of an exemplary wafer inspection apparatué
according to the present invention.

Fig. 9 is a cross-sectional view illustrating a

connected state between a circuit board for inspection and

- & circuit board for connection in the wafer inspection

apparatus shown in Fig. 8§.

Fig. 10 is a cross-sectional view illustrating the

- construction of a principal part of an exemplary probe card

used in. the wafer inspection apparatus according to the

present invention.

Fig. 11 is a cross-sectional view iliustrating the

construction of a principal part of another exemplary probe

card used in the wafer inspection apparatus according to

the present invention.
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20 construction of an exenplary conventional wafer

i nspection apparatus. [DescriP%ion of Characters] 1

Wafer 10 Anisotropically conductive connector 25 15

El astic anisotropically conductive film 15A Ml ding
material |ayer 16 Conductive parts for connection 18

16A, 16B Projected parts 17 Insulating part 18
Conductiie. pbl t 5s forpon-wonnedt et 20 ihgageophatee2dmplary
Thr ough- hol es 22 Through-holes 5 30 Circuit board for

_iaspectiopiBillygspectiuoniekecvnndesod3baBr@SEid Z2idNGhe

mechani sm 36 Wafer tray 40 Probe card 41 Crcuit

beoeeeefibr ispAngétiton 10 42 Termi nal el ectrodes 43

CQui de pins 44 Connecting el ectrodes 45 Contact

menber ). 464a Beam pardss 461 iCortlactiswd7llustrating, on an
Ani sotropi cally conductive sheet 47a Conductive parts

fgrl emp@csFahe . 18n47bas héul an i nyt papicafg Sheetducties £ilm
connector 48a Insul ating sheet 49 Contacts 49a

Pronth & i heetBPBE R bHESCoUdl: Back - sumfeme relsdornodes

20 49c Short circuit part

Fig. 12.

Fig. 14ris 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 conductive 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
10 Anisotropically conductive connector
15 Elastic anisotropically conductive film

154 Molding material layer

16 Conductive parts for connection
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50 Mold 51 Top force 52 Ferromagnetic base plate 53
Non- magneti c base plate 53A neti c nenber-receiving
recesses 25 53B Projected part-form ng recesses 54A
Spherical magnetic nmenbers 54B Lid nmenbers 19 56
Bottom force 57 Ferromagnetic base plate 58

Non- magneti c base plate 58A Magnetic nenber-receiving
r edeédsesl 615 F588 cRriejdephed spar t -1 Dr M@ 186055 rt59A
Spherical magnetic nmenbers 59B Lid nmenbers 60 Mold 61
Top 8f ofcedu62iFer panagnett cndaseophateidd 63
Ferromagneti ¢ substance | ayers 64 Non-nmagnetic

suB$§t afitemtageate 66 Bottom f or cE 6ThEenraragneti ¢ base
plate 68 Ferromagnetic substance |ayers 69
NorZmaghepighsiubseéance |ayers 15 80 Circuit board for
i nspection 81 Inspection el ectrodes 85 Connector 86
CoAfect i Agl b Nsodud Probel warar19ilorCi rcuit board for

connection 20 92 Terminal electrodes 93 Guide pins 95
CoAtacitfRppeion electrodes 35 Pressurizing mechanism

36 Wafer tray
40 Probe card

41 Circuit board for cennection

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

249 Contacts 49a Front-surface electrodes

49b Back-surface electrodes

49c 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

242 Spherical magnetic members

54B Lid members
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96 Wafer tray 97 Pressurizing nechanism K Positioning
hol es P Conductive particles 1300 One el ectrode plate
for test 25 101 Patterned el ectrode 102 Leadi ng

el ectrodes 105 Other electrode plate for test 106
Common el ectrode 110 Vol tneter 20 - 115 DC power source
116 Constant-current controller 120 Spacer 5 BEST
MODE FBRtCARRYbKG=OUT THE | NVENTI ON The enbodi nents of
the present invention will hereinafter be described

i n det Belcrompanesdtr bpiseablyteonducti ve connect or]

Fig. 1 is a plan view illustrating an exenplary 10
ani>ot Nepireahgteendasei vkatennect or according to the
present invention, and Fig. 2 is a cross-sectiona

vi eWPotMadnied ignimesbegpireakliy ioandaces9esconnect or
taken along line X-Xin Fig. 1. This anisotropically
condlic Firpd cedrtepsit - forméngl15ecenaseruct ed by an

el astic anisotropically conductive film 15 exhibiting
condéc tPViety Cen BEPRPERABSMAREEE  direction thereof
ang a rectangul ar frame plate 20 supporting this

el agti &8nP&BPEGRHI cal |y conductive film 15 and

co o;&d gf a netallic material. 20 As illustrated in
FigB Ot plurality of through! hdPBsIoiCgach

ext.ending in the thickness-w se direction and having
a Erggc?é\%%ﬁ A hape l?‘Bﬁsesé%t‘?v)éoen are formed in the

fraTe flals, 20,80 2% Allgn vgdieal 1y and

| atera
- 64 Non-magnetic substance layers

66 Botiom force 67 Ferromagnetic base plate

68 Ferromagnetic substance layers

69 Non-magnetic substance layers

80 Circuit board for inspection

81 Imspection electrodes 85 Connector
86 Connecting pins

.90 Probe card

91 Circuit board for connection

92 Terminal electrodes

53 Guide pins 95 Contact member

96 Wafer tray 87 Pressurizing mechanism
K Positioning holes P Conductive particles

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

106 Commoh electrode 110 Voltmeter
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t he enbodinent illustrated, a plurality of positioning
25 holes K for positioning andzarrangi ng the

ani sotropically conductive connector 10 are formed in
peri pheral edge portions of the frame plate 20. 21

In the elastic anisotropically conductive film15, a

plurativy sbwepndygiixe parts 16 for connection each
extending 1n the thickness-w se direction are arranged

in aygstat arated fromeach other in a plane

di recti on %?gfﬁecu%r??{n??%tﬁ Wance with a pattern
cory £5pgndi to a pattern of electrodes intended to
be connected. Specifically, plural groups of
conductive parts for connection, in each of which a
plurality of the conductive parts 16 for connection
LSBT HAHY SOk "cAREPE HANGET W |1 ons of
|attice points o%ﬁtﬁgggaﬁng%%€ééﬁﬁﬂgﬁéé&arranged SO
as.to ahigemyeltiineally andlaterally. . In this .
enbodi ment, a plurality o#hgo%gﬁngvel%E??gli% Yot

nofee noINest in each axtendi ng.dn 1t he thickness-wise
direction are arranged at other positions than

H@siitdoan®p iafa M &bkl d e, O QRs. @f, L he  conduct i ve
parts for connection are respectively arranged, in a

state Baparnted 4 renaeachedt PEIus A NG RIAS emplar
direction at the sanme pitch as the conductive art
a28ifotropmnetliyonosduatike suhnesRdrahkc-bhg: 9 oupsRL

the conductive parts for connection. These conductive
Roepantsift@ehdiononneadt Fag.andigondyebiyesParisndg $oLy or
non- connection are nutually insulated by an
FRSupatbagrpaitally tnhenposivBgcanpegréhemkds along 1 ine
illustrated on an enlarged scale in Fig. 4, each o

fhe EonbigtiYe parts 16 for connection and the

conductive parts 18 for non-connection
This anisotropically conductive connector 10 is

. constructed by an elastic anisotropically conductive

film715 exhibiting conductivity in a thickness-wise
direction thereof and a rectangular frame plate 20
supporting this elastic anisotropically conductive 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. 1In
the embodiment illustrated, a plurality of positioning

holes K for positioning and arranging the anisotropically

. conductive connector 10 are formed in peripheral edge

pprtions of the‘frame plate 20.
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25 is formed by containing conductive particles P
exhibiting magnetismin an igﬁulatlng el astic

pol ynmeric substance at a high density in a state

oriented in the thickness-wise 22 direction, and the
insulating part 17 is fornmed by the insurating

el astic polyneric substance. In the enbodi nent

i |1 ust mat ethe prajsectednpast sopble Bng dGBespectiivel yi.5, a
protruding fromboth surfaces of the insulating part

7 wrel bt ¥ orfrecbratuc@ote qfarttse 160dductbugepatbn 16atfor
connection. The elastic anisotropically conductive
fadtmudbinig isugporittedidnesbeingei diegralby frxedrtongdd in a
frane plate 20 in such a manner that the groups of

tHe ot iateepdnton eagh otheectihron pientéodatedtion of the
within the respective through 10 holes 21 in the frane
Flidie 120, acr et ofi thhe cetidechi verrpaposdisgfor a

non- connection are | ocated on the frame plate 20. The

- FsttdI9 Tt Haterhdrofdseniiagendedt fanke ptatre @0ed s

preferably that having a coefficient of |inear thernal

f@%&ﬁ%ﬁ%ﬁ%ﬁ¥«ﬁpkyﬁéllgreupé ofxcapdeckive mreferiabl y

3.5 x 10-6 to 1.5 x 10-5 K 1. |If the coefficient of
H@&Ftﬁﬁ@rw&P @ﬁﬁQnQFloth thPsuFet BT i@f ndterggiductive

is difficult to stably retain

gaéﬁsdsi& Shrt CORrE t BhnBEE o STSHRS 20) einisiance i th

I bet h duct t 16
PORiLiOnY ol T REs PR ol ﬁ?%%%ect%ave B, are
QQEQﬁggﬁdsgc%#r%odgguﬁﬁlLhe 1cal xpan %aﬁ%%ﬂt e In this

anli sotropically con conne

- Leppasature abeyt the gnjsofr 41091 'eV ducty ve = on-
3 gohPobonl, ererd f the

connector 25 107is rai
£88E8eWReLE EQ%h extending in the thlckness—w1se 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 connection so as to surround all the groups of
the coﬁductive parts for connection. These conductive
pa;ts 16 for conhection and conductive parts 18 for non-
connection 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 containing conductive particles P exhibiting
magnetism in an insulating elastic polymeric substance at a

high density in a state oriented in the thickness-wise
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ani sotropically conductive connector 10 is used as a
connector in a wafer inspecti ) appar atus which w ||

be 23 described subsequently:” Specific exanpl es of

the nmetallic material formng the frane plate 20

i nclude invar, superinvar, Elinvar, cover, 42 alloy

and stainless steel. 5 The thickness of the frane
pliatet2@n,s sprefrarabhywiQt0hgt pade My IOr@ el erabine
0.1 to 0.8 nmm If this thickness is less than 0.05

imns vd aftiae cphate c2fohamengc subétenent | Y¥nhitgh embodiment
strength cannot be obtained. If this thickness
éXdeedsatenm pnotihetotihparhandsatded tH kresecafiviQy

the conductive parts 16 for connection in the

pestuktidngg érast bethnssofaops cal | yhe dndudtaitdesf phmtld 7 are
becones considerably great, and it is difficult to
bbraed atordubt p¥etpar tsndéet bve gomnectd dorhavhngegaod .
conductivity. The elastic polyneric substance form ng

t he 15 Tcorrdisttive grarscsrbd ifced lgornedtcdiye conducts vies
parts 18 for connection and insulating part 17 in the
ePRRPT tedahysbetbpi taf fgrebhdubtiatk o |thelSrame plate 20
preferably that having a crosslinked structure. As a
thrSBFR pongRRET cthatbsh anter it Mihgheacerfartive parts
gbtainin such a crosslinked 20 el astic poléneric

UbstANRES T haY BES UL Vo i DU iattde arspecShisi Fhgough-

e I t hereof _include siljcone rubber, conjugated |
i Che fﬁbjo%rEh§u%#r%%u%‘?%téoadiaéﬁje%ﬁ%bﬁ, ERRapRapC £ ive

bb | yi bber, st - hut adi
SO yHer EGRar GRESEr Y1 b 1B A3t ah ehG"  GpARy nake e

rubber, and hydrogenated products thereof; block
copol yner rubbers such as styrene-butadi ene-di ene

blOCkT%%p%%%ggﬁic material forming the frame plate 20 is
preferably that having a coefficient of linear thermal
expansion of 3 x 10°° to 2 x 10°° K™, preferably 3.5 x 107°
to 1.5 x 1077 K.

If the coefficient of linear thermal expansion of
this metallic material exceeds 2 x 107° K%, 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 expansicon of the
anisotropically conductive connector 10 when the
temperature about the anisotrcepically 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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rubber and styrene-isoprene bl ock copolyners, and 24
hydr ogenat ed products thereofj3and chl oroprene,

uret hane rubber, polyester rubber, epichlorohydrin

rubber, ethylene- propyl ene copol ynmer rubber,
et hyl ene- propyl ene-di ene copol yner rubber and soft
liquid epoxy rubber. 5 Anong these, silicone rubber is
ed fsidmecenbitivewpoi nts of mol di ng and
processing ability and electrical properties. As the
si | i coreeFubbercxasp pref ef r bl tieita bbtaimeeebial forming
crosslinkin% or condensing liquid silicone rubber. The
169 ffare SEteord AukBedprerarabFyPREsNEa Y sBbErtyr,
not hi%her than 105 poises as neasured at a shear
CRVETof *F021 188 2RAd Sivdy "€ sEny LBEleondensati on type,
and those having a vinyl group or

addi tion type
hydr oxyte g’yghﬂ?nﬁés Sheth® i rasamiads tdterisoPrefgyabe v
_B%igneq dineth%l 15 ilhégne raw rupber, methylvinyl
g?llc fe *r B r BbBEr PARG S Aet Ry Ppheh§l Vi hyPmsi 11ic g S
bber . iLnyl - t ai ni liquid
PR3 S 5bRer oI CaP SURRcant SPGB Her Ry M4V

BEEThyPATLE) bhan PEREREHNSGORGLIRS) ufibhdsi rdnaris

Byelephysl So2R0eGONICRRALL O0ne T SAGLL WAL, 1HE: PIERANGS s of
of di nethylvinylchlorosiTane or _
ehaetbybyipyl al Koxysi h@nfoenéoéﬁ@&&?cgrk Vﬁythe resuyiting

f h Y, ﬁ e,

ractionating e reaction product or exanp

-éE@;@@i@daHi§§9£&%i95119r e6hRhL A1+ ON: 3 Zp 14 QU e g

silicone rubber having vinyl groups at both termnals
thesegtrhs1pbyabaed Hyasubj estaNgr A-cvcl i€ oisidgxane

such as octanet hyl cycl otetrasil oxane to anionic
conductive parts 16 for connection having good conductivity.
The elastic polyméric sﬁbstance forming the
conductive parts 16 for connection, conductive parts 18 for
connection and insulating parf 17 in the elastic
anisotropically conductive film 15 is preferably that
having a crosslinked structure. As a curable polymeric
substance-forming material fdr obtaining such a crosslinked
elastic polymeric substance, may be used various materials.
Specific examples thereof inciude silicone rubber,
conjugated diene rubbers such as pelvbutadiene rubber,
natural rubber, polyisoﬁrene rubber, styrene-butadiene
copolymer rubber and acrylonitrile-butadiene copolymer
rubber, and hydrogenated products thereof: block copolymer

rubbers such as styrene-butadiene-diene block copolymer

rubber and styrene-isoprene block copolymers, and
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25 polynerization in the presence of a catalyst,

usi ng, for exanple, dinethylghvinylsiloxane 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 termnator).

As the catalyst for the anionic polynerization used

Hey @i egemaiyedep usduk wn @Elckaldf; smchch$orepramet hytethane
amoni um hydr oxi de or n-butyl phosphoni um hydroxi de or
awhhanol peyesotan i vbktdrer epfichilibgohgdet hopublhser, ethylene-
conducted at a tenperature of, for exanple, 80 to

30EY 1Syt al Wiy | utsup- @dhvaenengrdbkengtdiene

pol ysi | oxane preferably has a nol ecul ar wei ght Mw
CREAYHMm e erdfee T molckedlfar Lisiugkt ergxdererpehed in

terms of standard polystyrene equivalent; the sane

shal | &PPry hErEFnaftetfoBE 1OLDTD i MEBIieered rapsshe
preferably has a nplecular 15 weight distribution )
VEEP L ratG o MR D e PFRCCaTéPdgel L kbt ecit@arelectrical
wei ght Mv as determned in terns of standard

POV STy eife equi val ent to nunber average nol ecul ar

wei ght rm'ne%inte,rms of_ stand

det S |
ol Y17 ehBs BYuT GaT et SPA TG cH SHATT Spplg = obtained by
Egé%gqgﬂhgﬂﬁh%&'%FnE%%%i%gﬁ?%&ﬁgg]gbfigéﬁgw¥ﬁé§q§f ;ﬂ¥é

rest s ce O ere I'ng ani sotr opl
tive .fjl ) h , d |
SO e (LR 50 U8 EOEE PEIEL, DAL B o

gggﬂ;@_-rc ﬁatbagli giggjggghggg hyl m@ﬂ%ﬁ%ﬁ g{%g%e)shie%x%'a%aufy

ai ne cting 25 dinet orosi | ane or

dpmetdud diad koxysid ang, ter dydrokysi s, apd,condensat LN vy
reaction in the presence of dimethylhydrochl orosiTane
ahadicpRisky lhydrnealkexysh! apreudndr 28ydroxy)l group. As
specific examples fhereof, may be mentioned dimethyl
silicone raw rubber, methylvinyl silicone raw rubber and
methylphenylvinyl silicone raw rubber.

Among these, vinyl group-containing iiguid silicone
rubber (vinyl group-containing dimethyl polySiloxane) is
generally obtained by subjecting dimethyldichlorosilane.or
dimethyldialkoxysilane to hydrolysis and condensation
réactién in the presénce of dimethylvinylchlordsilane or

dimethylvinylalkoxysilane and successively fractionating

the reaction product by, for example, repeated dissolution-—

‘precipitation.

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

siloxane such as octamethylcyclotetrasileoxane to anionic
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successively fractionating the reaction product by,

for exanple, repeated dissolytion-precipitation. The
hydr oxyl group-containing liquid 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,

diotetityd ipedriochlior adiel aresemethylfdehydtathsor oas shd anor
or di net hyl hydr oal koxysi | ane as a pol yneri zati on
eeempiat. odiged hydbtiabhy lselleganagast hepoleset iontion
conditions (for exanple, anounts of the cyclic

$eroxand candntd0 spéltypheyi zaflkohiter atinat ordactsot heonditions
catalyst for the anionic polynerization used herein,
iy rbéxaged canaabkalts oducheasytétie awel dwdmmor um

hydr oxi de or n-butyl phosphoni um hydroxi de or a

- BPRIAmEracaetsenutreminhéPsdt . Mhetheartbiadyst Jor the

conducted at a tenperature of, for exanple, 80 to '
33peNL1F5PSLERCa1RPAL6RY PSgRoNPr et alay e digast i alkall
gg%siloxane preferably has a nol ecul ar wei ght Mv of

08° t6TARTH60Y L FIMARsBTphetEe by Mad F il dhasgonium

wei. ght . distribut&on i ndex of at nost 2 fromthe .
CYRDBIAE OF ThelneateFesseldhtad omatee teshinel Agaction

ani sotropically conductive 20 film15. In the present
P AVENTTORTC: Fhef DHEDBFS EHES abloweloTdducHTiEd Aty 130°C.

grouDEﬁ&Dt%!QEI%&S%#%{hyko%%%éshkgigﬂgeﬁgglbgggéggyéxane

group-contai nin

D% POLD, 1BYDE LS LD, £OPDL DAL Oy 29, A G109 g

ySt for cuting the pol yreric substance- Formng

ﬁ@&@%ﬁf&rnﬁaigﬁtcggt@é@ggTig%ghﬁzg%h%&?%kpstandard

substance-form ng materr : su a curing catalyst,
ﬁﬁwyggyrgﬁeué&@i@@l@ﬂﬂ?”t&ep@&ﬂ%'§E§lﬁiyﬂﬁﬂya%EQeqa%fter)

compound,

of 10,000 to 40,000. It also preferably has a molecular
weight_distribution index {(a ratio Mw/Mn of weight average
molecular weight Mw és determined in terms of standard
polystyrene eguivalent 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
polysiloxané)'is generally obtained by subjecting
dimethyldichloresilane or dimethyldialkoxysilane to

hydrolysis and condensation reaction in the presence of

dimethylhydrochlorosilane or dimethylhydroalkoxysilane and
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K
Rit

hydrosilyl ati on catal yst or the |like. Specific

exanpl es of the organic peroxigde used as the curing

cat al yst include benzoyl peroxide, bisdicyclobenzoyl

5 peroxide, dicunyl peroxide and di-tert-butyl

per oxi de Specific exanples of the fatty acid azo

conpound used as the curing catalyst include

ayobist sobet yrometridre timpadid ireaexdmpl esodi:ctthhy, mipr

be used as the catal yst for hydrosilylation reaction

i reimudes putg et yedk ibvers o110 icat-girgstipisachoas pl atinic

chloride and salts thereof, platinumunsaturated

gr oup- EBbAt BvAFAYYSi voganeceohpl eieg,liquid silicone rubber

vi nyl si | oxane-pl ati num conpl exes, platinum1, 3-

disvidhaa etlrteristad) i siuboeatd ngonapkakedc cdhpkeresteofanionic

tri.organophosphi ne or phosphi ne and pl ati num acetyl

PP laEs e i odt i fdurhiehéirssesceand ayeptalyst, using, for

di ene-pl atj num conpl exes. The _anount of the curing

SRS Gt Ty Lvidramihy orgsfidered PAtOYedibydrpehloro-

Lﬂq of the_poh¥ﬁrric substance- formng material, the
G1§F Th& &G nghéfé?trgla;}§f°x§ﬁdlaf‘ﬁe?526 BRfYHgrization

treat.nment c%%éitions it is general

Ho it 3t o
FSZBAPES By oS Ber 180 SBAFCL By HRGET oreehBlon conai tions
I [ bst - f ' terial,.ln th

JaPymer PePd i CIRCE Fol i G et eF 161 5L hggBE 2nd

: . e fili h L sili
BaTigLRed 80 n0sonabe L1 Lo el 35 GFSele ) e
?hgghﬂé %19%%§§Qat§$nCBEE8'HéP?iﬁ“C@ ﬁnbéngé N 21kazi
iller, the thixotropic property of The T est ing

ggkﬁigg %@E@Eh@khy@@hﬁgn%hﬁlh98r8§idge§§rﬁg§g%¥lphoSphonium

subsequently, is énsured, the viscosity t

. {aﬁ@@fmaai gk, aandi1Apreaver sLhgr dhsperstonrs st abld ity afiqop
e

is conducted at a 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 resﬁlting anisotropically conductive

film 15.
In the present invention, either one of the above-

described vinyl group-containing dimethyl polysiloxane and

- hydroxyl group-centaining dimethyl polysiloxane may be used,

or both may be used in combination.

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

substance-forming material. As such a curing catalyst, may
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conductive particles is inproved, the strength of the
el astic anisotropically conduetsive film 15 obtained 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 |arge anpbunt is not preferred because t he
d??eﬂ?%flﬁﬁ 9F9ai e REGIUE v & 3Fet PEREsapo pyorpound,
etlc eld cannot. be 10 suff|C|entIy achieved in a
?ﬁ} ?ﬁ%&%s@atﬁ&ﬁﬁﬁ1QMlq dékGescri bed

subsquentl The coEduct articles P exhibitin

nagnetlgﬁfl Wi ERFBrHTt RE E%gdﬁﬁQ?W%zéﬁ?P§lf8 Fé?% as the

connecti on con e parts
rﬁﬂ%%? et agﬁy:é?éqfﬁ%%émﬁ%Pgln@&rT§1%§ f?ﬁ?ﬁ%ﬁy%}Obenzoyl
atin ayer_ co osed aof, a _naobl e net surface
coo)?le epal)r/ e%ripé)x%r% RN} %a&ﬁe??gﬁ b'ﬂéyja BB 98 -
for fo e rticl.e used t hat
conposégleg?fFLE g%%% g%e%#dtnet u@ﬁlgsaFPoﬁompound used

Al th@!e &ﬁt}@lgt c%rtaq_ %l E?Qél"urd%r gggbl%{@ b Obé rhletrlbly

20 plating surfaces Yot inorgani ¢ par

non- n@ﬁ@@if?c”@i@%pf@%té@'ﬁﬁéf" 23S ,0eqd3 ?ﬂe catalyst

pol yner particles wth the ferro gnetic neta

rbe b@@%oSﬁﬁylbﬁﬁoﬁogEﬁcﬂgBﬁl15@[9&@%ﬂhﬁ%d¥¥”ﬂﬂ&%n

| ayer, may be used gold, silver, palladi um rhodium

- bhitdilymcsan il ey bllartﬁzﬁﬁc 8h1025a¢ heyd idB8-tsN@hereor,

particular limtation is inposed on the neans for
coatingnt-hessuffraces ghotpecenteipald L@t Rotbe 2% s,

conductive netal, and the coating nay be conducted by,
ﬁmnylexampbagu@lw&ﬁnpmoceﬁﬁlsu@h asl & ieaint-al @ss
plating, replacenent plating or electroplating, or a
@iyipy@¢e§gamethyldisiloxane complexes, complexes of
triorgdnophosphine or phosphine and platinum, acetyl
acetate plétinum chelates, and cyclic diene-platinum
complexes.

The amount of the curing catalyst used is suitably
selected in view of the kind of the polymeric substance-
forming material, the kind of the curing catalyst and other
curing treatment coenditions. However, it is generalilly 3 to
15 parts by mass per 100 parts by mass of the pelymeric
substance-forming material. |

In the polymeric substance-forming material, may be
contained an inorganic filler such as general silica powder,
colloidal silica, asrogel silica or alumina as needed. By

containing such an inorganic filler, the thixotropic

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

| ayer in the conductive partipgles 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
%ﬁcﬁbb%%ﬁ%&ﬁ?QRﬁﬁﬁﬁxs Forereatrsbt ithe Wavicog ifiyghhereof
onductivity in the thickness-w se direction can be
Cecf‘?/e%ﬂﬁla%*hre&nﬁi MO R Pr ddeéntdiispeanticonstehality of the

thlcrness of t e(ﬁ§$t|ng layer of the conductive
part T s dé1éﬁﬁﬁF%@doth?nSté@é@ﬁ&aﬁ@ethe

th t.he faII Wi ession (I) 15 Expression (1):

][ TS Qt[ r\qvl‘%f )ﬁ&f) Wit et Tidmt e Pﬁtékﬁeésby
ﬂﬁEQF coatln gyer a_BET specific

surface ‘ared /#éﬁ (ﬁe%ﬁ%?néoFéanFtWéﬁ%shlgb is a

speci f kg t he. nobl e netal form ng

t he cogé&l%gg a(tf%%gr o %\F g%ncjosatjrr‘?@% é’r‘(\Eé?egﬁf“O&“t of
2 | y |ght f the conductlve

t|cs)lzfallr%th| %Inesz%f%%tn = %c%\aﬁ% ng glyeris] re’xp%%éisﬁ i@y too

ﬂﬁré%rb%%qn%n Eh%othEQ@%QgeHHgE?% se(gge f n%a%H%% of

that the wei ght of e core par es

f v ebh 2
sHef agedaceave H%kl@ﬁ the 59r§ H%%éé gsfigld $% undbe

by an equatlon posi hg
therwehght 1 of aEHQeQ@@thﬁgalﬁ¥§&ué§15ﬁ)pfg {gg)Whléﬁm%lll

volume v ( of the coating laYer is foun
lequatsoRib¥ankRhEdyuently. :

The conductive particles P eihibiting 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 materizal 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 thereof, 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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(c) Assum ng that the thickness of the coating |ayer

is 5 even over all surfaces of,gthe conductive

particles, t = V/S. Wen the above descri bed

equations (1) and (2) are substituted into this

equation, the thickness of the coating layer is
determned by an equation: t (M p)/ (SWp) =

nF S PhEYE (B3, (ahd SLhﬂ:e:qahew@ataJyn@er abedMchydt he , for
coatlng layer is a ratio .of the weight of the coating

| FAL 1D the'sleiRfRcofs umh conddeditve lpast péhesngt he

"coating rate Nis found by an equation: N=m (M +

MR )P M ¢ It mdrettarerlatdegonpratodrnptheess
right-hand side of the equation (4) is divided by M,
N rﬁﬁVIﬁ)H‘{tltelrlrﬁ‘va) is given. Wen both sides are
mJItlplled 1 + mMM), and the product is N(1 +

m Mp) errF‘wa Fﬁ??heﬁ ¢ fRAFMT )layen N tWeergonductive
is_2Q transposed |nto the right-hand side, N =

(il
r%ar%ipt@c)lﬁ(smf’w)s at e 4 1mf1 I\I):’rff§e§1’ﬂ%h aBol past dad nm,

,%;{:gor &) rr?%ieef,a%ﬁﬁea\ﬁelﬁﬁﬁtr\/g% Bf - tﬁe}l%rbrtélepérl\l/}pllcéﬂ%é‘gslsygnf the
g%%‘e'i 5{1{55;%5%%( fl) eﬁﬁ& 85'0 By oE£%5§°H%Uf2%fo‘éﬁ3f fefuch

- EBB g%gﬁvgqﬂﬁhf %1eg§§fcome§i/Lgffgé%nt%¥my%§ﬂnI§&}that

E@B@u@t@¥etﬁgr%ga ng Fé%%&%%gg g;%@?QLylﬁ co &qqt1v1%y in

y mass, nore prertera
ﬂﬁéetﬁﬁ@Eﬁé@QLﬁléeSdﬁgegéiggbgaﬂagg s&?gf ébéHJQ@d- In

the present invention, the thickness‘of the coating layer
of the conductive particles means that calculated out in
accordance with the following expression (I).
Expression (I): t = [1/(Sw:p)] x [N/{(1 — N)}
wherein t is the thickness {m) of the ccating layer, Sw is
& BET specific surface area (mz/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
coating_layer.

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

5 = Sw-Mp | (1)

(b) Supposing that the weight of the coating layer is
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5 preferably 4 to 20 % by mass. \Wen the coating noble

metal is gold, the coating rahge thereof is preferably
3to 30% by mass, nore preferably 3.5 to 25% by nass,
still nore preferably 4 to 20% by mass, particularly

preferably 4.5 to 10 % by mass. 10 The nunber average
particle diameter of the conductive particles Pis 20

b 8m Preferksy Bomtd c60the aoreipy efarablis IFurod by
50 m |If the nunber average particle dianmeter of the

EondFieprarticles P is smaller than 20 gm the sum
total 15 of contact resistance anong such conductive

‘particYes BéRonmes consi derabl y(3i gh because the number
gf cogtact_ goints annng t he conductive particles in
Ghdu n

Pry8-pdt hEats bhael i akepres cohditd idpa taa daver is
connection i.§ increased, so that high conductivity
EXRRoCVEE 4l GUEd TR RE 26° PRRGRAGSES WpBRLicies, t = V/s.

PR RCbkRuaive fEFErePey PioRceens 60 mioh (he St ner
£ KRR o R BAST B SRR Y 1O, iR i s
Bt OF 80k chuie o PREN T ORRch o <tk Eiuct ve
Connedt | on T8 PSTICAE) S0 WHAE - PLPRhI & 61 cctron

connegtiQn 410 eé&?l!irﬁ%ﬂ%saﬂ.éﬂl\le% ed Lo cBSﬁn?f%ﬁeEQQQ?CEseda

cannot be achi eved. e water content |

ICOIHAICE £ VEnPakEL GheSoP +iSe @éﬂier{gab_ll e?t t%o%%eS%qe%gstq:e of

preferab!y at nost 3% still nore preferably at

2% @atdietlasl yapr el eeabl yhalcdmsing A% Thesuseulli by an
t he conductive particles P satisfying such

equation:

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

(e) When the numerator-denominator in the right-hand side

of the equaticn (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(I + 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 - Ny,

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

of the core particles is determined by an equation:

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

t = 1/[sw-p-{1 - N)/N] = {1/(SwP)] x [N/(L - N)] is
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conditions can prevent or inhibit the occurrence of

bubbles in a nolding materialzil ayer upon a curing
treatnment of the nolding material layer in the

production process which will be described

subsequently. 10 Those obtai ned by treating surfaces

oértge conductive particles P wth a coupling agent
stuch'48"a silane coupling agent nay be suitably used-

By treqﬂkp%:tqi surfaces of the conductive particles ,
with the coiplinyg d4éht N Pethadreafrongptapert ys opreherably

i particles P to the 15 elastic polyneric
et G0 8, B T s Rt DL Se ok By T by mass,

! t] r 16 for, connection_ beconme high in
3ﬁ$gﬁff+¥§eﬁ§r%€%%%3@65h§%q“#%é %hﬁﬁhﬁﬁéﬁftﬁgréé&ﬁﬂaﬁéy

%gggg [ i 4ahl selected within limts not
“affecting gthZ %gcj)nop’jc:‘ti)fj i £V 56 gBePhEh%oﬁﬂﬁEW‘Qel?Oble metal

par ty £l es Howev: it is.preferably such an amgount _
tha%}gigbgﬁvag rafgﬂ%ﬁF%ﬁbiﬁﬁgﬁo t 1nPaPEE 2BA¥eq to 30% by
Walsk t he,coupld t, o, the-surface area, of .the

conduct i ve gg#gﬂgggg?gﬁég)t%fﬁgﬁeggoﬂﬁffngsgbiﬁthEe

phe resunfiaces of ke pGoRduct i ¥g ' P-appunt st
at least 25 5% nore greferéb#yrgg%%h§%g§©p?%??ﬁ%?fy 2.5 to
poetepgblypsk0 to 100% particularly preferably 20 to

100% Such conductive particles P are preferably

cont ai med 33mbeR avPEOPETbi £P: Of o 15; 119 DO, NG,
preferably 20 to 40%in ternms of volune fraction in

toedoonduet bwerpants 26:§050 CONH@CHH 0N, d f ' |
-proportion is |ower than 15% con uciﬁ%% ﬁ%%%%f%équ?o

conmect inonespiticeirept{ y3t ovs i 5 Sugl ectric resistance

val ue may not be obtained in sone cases. |If the

pr opor £ f ohhexserdsr 5096 tagd hes ot here hanthe tde of the
conductive particles P is smaller than 20 Hm, the sum total
of contact resistance among such conductive particles |
becomes considerably high becanse the number of contact
points among the conductive particles in conductive paths
formed in the conductive parts for connection is increased,
50 that high conductivity cannot be achieved in the
thickness-wise direction. If the number average particle
diameter of the conductive particles P exceeds 80 Um on the
cther hand, variations in conductivity tends to occur among
the conductive parts for connection, and the hardnéss 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, so that

‘stable electrical connection to electrodes intended to bhe
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resul ting conductive parts for connection are liable
to be brittle, so that elastigity required of Fhe
conductive parts for connection may not be achieved
in sone cases. 10 The duroneter hardness of each of
the conductive parts 16 for connection is controlled

eferably 20 to 30. If this duroneter
haf&ﬁ%%%eg C?Qﬁ&a Kafiey=dt is difficult to retain

a good Iectrlcall connect ed state because great

pe?mane seaitei i he ﬁ@n%ﬁﬁhﬁ?lw%ﬁﬂ@ % is
ctl ghe conductive arts 16

g%ﬁgc renﬁa For "8 ﬁ§e @FPBgyoﬁttW?ﬁﬁ Indettial 1

ressurlzed st ate.

H# h rone?ér%ggké%ngg e?éééag 88T EW&??%%R#Y at most
h | I tric _resistance is

E%?d% E?ﬁeﬁ‘g?ﬂgi K B8t Pl oA s e En g Jucn

%%%@ﬁ%ﬁb%@ Q%%a#§%v gfogo # El e a:%éaﬂgﬁ%§%3§ﬁhﬁubbles

connection are I Clen

Do 8" Hol8iRg Rg%g%ﬁaﬁslgggﬁlybé%ﬁﬁeefgﬁmgg{fg%ﬁéégIQ$ the

achi eve a stable electri

hBeapheSeRtcrIeNt LoD, theiter M §lrochandnessy, iy
neang ?ﬁat ﬁeasured9b§ means o ‘%% A r@uﬁgﬁeﬁer951Wl 1

‘bbedbasi-sheh thBsdyhonei er hafdnessltest 34
prescribed in JIS K 6253. An electric resistance

bet weem cxondcidivedpant $ribtiher sGOPRELt i 9p tive
each other is at least 10 Mh, ‘preferably aﬂgﬁéast(%%:

Martlélehi B ﬁiﬁﬁtil@oﬁﬁﬁﬂﬁé&ﬁﬁﬁﬁi%ﬂ§ﬂﬂQ%B% EQ@Bnéocougllng
Mb2, reliability on connection to el ectrodes i ntende

2@ehe mannect edi becomessddw. Therakkonablge Coif€Mes of
val ue of each of the conductive

the conductive particles with the coupling agent, 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. Howeyer, it is preferably such
an amount that a coating rate (proportion ¢f an area coated
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 amounté to at least
5%, more preferably 7 to 100%, further preferabily 10 to

100%, particularly preferably 20 to 100%.

Such conductive particles P are preferably contained
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parts 16 for connection when the conductive part 16
for connection is pressurizedsin 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
when the conductive part 16 for connection is
press et 54T Rt denedsiwimgs edpreéeronlyt hereof40% in

o.as t ive a distortion factor of 20%is 15
%Féf“&ra | 3’°altu“1@e£§@€3flﬂ.ﬂ e thér grnaPreiadl easws rehtfor
val ue %f t he fgnductive part for connection" as used

p

CRPPRETIPEsent Ti hUEht PHAPTEAASY 15 mei S hiedr ért.

lue that the electric resistance in the conductive
BB s Riecti o G66s CHOPGECoBASBE R SRR Rer 20 b

ETEE%@Lci§ applied to ghe conductive part for .
Connect roh F8r 226 E8dHEs PN BO5t BEeOPatnetheln some cases.
n ti rt for_ _connection has been pressurized

R o e o A Sl

e [ nt., If the allowable .current
P T Y R S e et T o & Port 1o ripie Fo be
92 I 08,0 a ._current of a val ue
negggggPygfo?ﬂgFe%§§?gg?£Fﬁ2g§% |€$¢H%§qg§bﬁQQ9ﬂﬁ§¥¢%
SOREYCED Y e BRR L6 f %ﬁolrﬂgﬁ%é O AL SNE 33D 5 FASC s s
where such an ani sotropical [y conductive connect or 0]

i s usethd M Memd ASPECL # R OF , o f W EX AP G %o%LgEiv%O
that the anisotropically conductive connector 1

Heends 10 CaHSeonsSaei dk oubl €od fird i Lald Y oStat st o

fail to achieve a long 5 service life. Therefore, an
ropefatilony for tepl@ci ng tha s faid-edtapi setaepisal L Viower
conductive connector 10 by a new one nust be

Hiyagqueht | yt condiict e ot | feuretdier redweld @neekricaliy

i nspection efficiency.

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 connecticn are not sufficiently

.deformed under small pressurizing force. As a result, it

is difficult to achieve a stable electricaily connected
state.

in the present invention, the term “durometer
hardness” means that measured-by means ¢f a Typs A

durometer on the basis of the durometer hardness test
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In the ani sotropically conductive connector according

10 to the present invention, ap electric resistance
(hereinafter also referred to as "electric resistance

Ra") of each of the conductive parts for connection

in the thickness-wise direction as neasured in a

state that the conductive part for connection has
bBERSHFebsdr izedIfinler22315 | oad of 20 g in the

thi ckness-wi se direction is preferably at nost 0.1

K2, nofé@ Frlecdiatst yeat speste0bosween | fordist evegpaics 16
resi stance Ra exceeds 0.1 E2, the conductive part 16

fBP T cOPmREE P gedhiee bt osy heath whdkra iscartr értsef 18 MQ,

val ue necessary for electrical inspection is 20

dppti by tie tomtuctl Ve partf 18iforleonméct rerikhance is
the case where such an anisotropically conductive
cotiectighan ol 0 i@usé@li@bihéety nepecringT tdfon ftar electrodes

ex I fer, so that the anisotropically
cloéng%:%%gt%%e%‘%r&eqtéﬁﬁjd?%m@éuééw-sorre trouble to
fail t@hgcha§ve service |ife. 25 Therefore, an

oper ati on oro‘f"%%]l%g‘rf]ﬁﬁf‘?% faitedt &Fidottoginaalqopductive
Fradtent] v Fondudred t8 Phelr SPReSrEutst fon brrsels for
O At e "ares ikgrtedt s bracth it oot 651 dtirceion
R e ek aeds wSe B Sott dre tHordory o8t nbkin ob. -
has been proanrsod m The A h o Rhesso S anpesernotive

¢ | nd@cgight l n i
padee acl @ad obn2Qc@idht 6hed £¥&!&ndhat Jé‘gpda%rla for

conductive part for connection I's pressuriz
gifanuéesibﬁ tibepthsekpessaw sec g ractdign dndera d0ad 5 oy
thereof so as to give a distortion factor of 20% is
preferably at least 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 after

@ current is applied to the conductive part for connection

for 20 seconds in a state that the conductive part for

connection has been pressurized in the thickness—wise

.direction under a reom-temperature environment.

I'f the allowable current value is too small, 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 cornection in the
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10 20 g in an environnent of 80C in tenperature, and
the -conductive part for conn§%;ion is then held for 5
mnutes in an unl oaded state s repeated 3,000 tines
is preferably at nost 0.1 52, nore preferably at nost
0.08 U. If this electric resistance Rb exceeds 0.1 U
the 15 conductive part 16 for connection generates
heete wieara sech reantarofs e gl iues Ngcessaty¥+i ®& connector 10
el ectrical inspectionis applied to the conductive
par tuslBl fior Connectreartiion tife feasexwhpre, SUGh &Y, so that
ani sotropically conductive connector 10 is used in
tthe iatsipact ot @fl 1 f oonevanplve, canwatesr 50 tdiats 20 cause
t he ani sotropically conductive connector 10 tends to
cause tzorel € ricublte rerflai kthdeachi éxel atd anghisereviLe ong
l'ife- Therefore, an operation for replacing the failed
&FrSetaopiida | y Thendbier & veanonpecst tror Fduy rapnewiage the
nmust be frequently conducted to incur the reduction
6P 125d Repettimowicktflilyi eppgucitavaddpihern;omn telbactar in2w one
resi stance (hereinafter also referred to as "electric
PEsitstande qreptdy egeRusteghso37ncepnidi tiagmasdiors of
for connection . in the thickness-wise direction
tHEPEGF 188 FEd<Gr88CFn a state that the conductive
part for connection has heen pressurized in the )
t hi ckridssENT s Ui G 38 49NG0CEive aommetry iaprording
{gc%gg 5 %E % %1 S R£eferably' t nost 0.1 U nore
preterably 67080 ¢ "FtF hi 37 eF £CE 1 € r&Siistanee Ro
U, .the _conductjve part. 16 for connection

@éﬁgggf‘%gt%éaiﬂﬁﬁeﬁeaef% Trifeaos @i REcesEapge Ra")

r ctrical i ion is . applied to the .
%gnﬁﬁéﬁi%g %g?tEgégﬁgﬁlc% e ?oﬁ”ﬁﬁwagcfﬁoeaég Whér e
BMEEKABs 801, OLT QREERE! ¥ CONANELINE FANGOLRL 20t hat che

conductive part for connection has been pressurized under a
locad of 20 g in the thickness-wise direction is preferably
at most 0.1 L, more preferably af most 0.08 £.

If this electric resistance R, exceeds 0.1 £, the
conductive part 16 for connecfion generates heat when a
qurrent 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 anisotropically conductive connector 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 ﬁew one must

be freguently conducted to incur the reduction of
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Is used in the inspection of, for exanple, a wafer, so
that the anisotropically condyctive connector 10

tends to cause sone trouble to fail to achieve a | ong
service |life. Therefore, an operation for replacing

the failed 15 anisotropically conductive connector 10
by a new one nust be frequently conducted to incur
theSPeabetP onf Biciemapecti on efficiency. Further, an

el ectric resistance (hereinafter also referred to as
"el ect FE th&di- sRAnES eRAT). Cof-cgashantet heer@Pnatter also
conductive parts for connection in the thickness-w se
diTeTtiTh thertote e iivas uresd diee Rolreéneaoh df Athe

i S |ied to the conductive part for connection for
- ShIc

Holir PA5FS Sat@ IRt ke i@okdgcthvekpase-Fope
connect.i on  _had been pressurized in the thickness-w se
Frecti ot i ST Is Sndisoirast i6f agecaits tBapetheur e
%Qn?ﬁx§° I ve ﬁbgfistortion,factor of 20%is . _
T ereranly & odT0. P eGHdre herePEFRLPYCaF RDEED in the
] L..38 .1f this electric resistance_Rd exceeds 0.1
%fg%#ﬁgééiﬁ G&t (Vé SFArP M 8PS Eoﬁﬁ@ t Pbn“QefefthteE 2 cycle
n rent of .a_.val ue necessary for .
e PP g PR e 40 PR ST SR s ottt vbbeed for

part 1 16+EQr seonnect ' he.5 _case where such an
anisétropicélIgﬁgo%ggg#hgggcgﬁggc %Femglo?suﬁé%ﬁ §proad of

tbeql nSPER! LAY ObnnlOt BYRRLE.; @ WaleL. S dhal , the

ani sotropically conductive connect

-SORBuEEOUBI 8at-0 E@Elggﬁnéghthe?Q {ﬁ@g %%f#gﬁﬁ%g%%ginutes

Therefore, an operation for replacing t

ﬂﬂiSﬂtﬁﬁpbﬁ@bbYSE@EQUQEEV§eﬁ@QB§§F9[0@@ éwhégrﬁ%wﬁ¥g¥erably
must be frequently conducted to incur the reduction
&t most 0.1 Q, more preferably at most 0.08 Q.

If this electric resistance Ry, exceeds 0.1 Q, 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 anisotropically conductive éonnector 10 tends to cause
some trouble to fail to achieve a long service 1ife.-
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 esach of the
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i nspection efficiency. A coefficient of variation of
each of the electric resistanges Ra, Ro, R 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
50% va{latlons i n_conductivity between the

C

conad |%%ep%?f55f%9rdﬂﬁH€Eﬁﬂﬁﬁ ifi §fighthhckness-wise
TRLEESHRR o e PER A9 G Conec, FbRCmyERL e
(tﬂ*ﬁﬁngls‘é@ T STt et Bast D6 rorconRad o the
s oS TR B bR 571 €S 5 Brutertiay factor

anlsotroplc y con
r ef er abl .3 to 1.0 mm_ Wen
Q:h i S t"nl (ﬁ( eSS erab ‘3strn£fquécr)6 ﬁ é,oﬂ@rﬁhprﬁfeg]ag)éy ®.08 Q.

t I t f h ffi t
30 “stiengiR LSRR LTS o e 4 s tne

- dineiResye ihi ol (9re3t e hbapi dn S eg:g%ront d h%e%tth%rhen a

hand, conductive parts 16 for con i on "havi ng

BEEESSAT Y FCANGUA eV nkY: 08K 81y OB A Ned. i 11 1
The total projected hnghtr%f t he pr&jéé%gd%pa tQﬁ%%ﬂQ 1s

apgd116B ita eaehceanduct L¥e Pay t1 gl6 J0r-LRNEGLEON i She
preferably at |east 20% of the thickness of such a

cendushive pach 36 £0OKs6OPRELLA 10N, d&ﬁ%c%%fee"c%%léc%x 10
| east 25% Projected parts 16A and 16B havi ng such

psopeeﬁednlﬁhbeughpeateOﬁommpdannﬁkﬁ@Methg @g@ggct%%ethat
parts 16 for connection are sufficiently conpressed
bYcaasiabkrppessiie, cosdut hiate gaothee@pEUADI tiehisi $o cause

surel y obtai ned.

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 electfic resistance (hereinafter also
referred to as “electric resistance Rq”) of each of the
conductive parts for connection in the thickness-wise
direction therecf as measured after a current of 1 A is
applied to the conductive part for connection for 3,000
ﬁours in a state that the conductive part for connection
had been pressurized in the thickness—wise direction in an

environment of 80°C in temperaturs so as to give a

distortion factor of 20% is preferably at most 0.1 2, more

. preferably at most 0.08 Q.



106

15

20

25

Such an ani sotropically conductive connector 10 can
be produced, for exanple, in the foll ow ng manner. 15
A frame plate 20 as illustrated in Fig. 3 is first
produced. As a nethod for form ng the through-hole 21
in the franme plate 20 in this process, may be used a
nmet hod nmaking a use of a die, a physical working
met hodIuthiaseaecpunchiagiswoakea R, @xickiBagOWrRi nghe
rooter working or |aser 20 beam machining nmethod, or a
EREMUEA] Viforay vetiied conolkcas cnageheni tad teeemwmgen a
nmet hod. A flowable nolding material with conductive
EHFFP€¢e§f exMiPBiE RGCREGASYI Sardpdpetseer] nimstdauiah is
8 meric substance-forming material, which wll

BEGHE Jart i 161 &CPAYCES Vel QéFltcléolf?FreW@n%@bmfarﬂG’e tgye

a curln treatment, is then Eared A nold 50 for
ABP&i h’& &5 SMSES Pe §HP§8FFBB%3II y CoRpMdtiEl Ty e drnantiasr 10
grOV|d d.as éllustrated in Fig. 5 the 40 frane plate

§ HESHr Findds HHSBPFﬁhHBnPfonf%ﬁ PPl Surd gt etof s that

Pﬁtton1force 9? t he Id 50 through a spacer_(not
TusPPaPearPcatigpcrart Etﬁie §°%??%ﬁﬁé&* Fe9syireMause
I th h t

st PERLERTE LR BAE: 2051 HERUIN, 2 SPECer, (BOLe i ens
f I the t
1?‘8‘?%%%%& 'hheﬁg%?%"?nw or ik S Pl tﬁﬂc”‘?fﬁa 3 the

gﬂmp%gisﬂﬁ 00,8551 e n@égﬂk?@t{ﬁﬁg tg ¥ faorcgf gﬁé‘\must

The nol 50 w e descrlbe

=Y @r@@@eﬁ%we&bﬁm@@@@d P?é%_’liﬁlearlre@ egg oY o f' xing

it to | ower surface o erronagneti ¢ base | at e

ﬁﬁ%ﬂ%@t{@ﬁ e £Xa0pLesy 2 screw mechani sm (not
illTustrated) In an upper surface of the non-magnetic
base pl ate fF3.ciangr edt vBWAB®hon of each of the electric
resistances Ra, Ry, R. 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 connection in such an
anisotropically conductive connector become great, so that
high reliability on connection may not be achieved 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 0.2 mm, an elastic

anisotropically conductive film 15 having sufficient
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of magnetic menber - r ecei vi ng recesses 53A, in which 15
magneti ¢ nenbers 54A, which w3kl be descri bed
subsequently, are respectively received, are forned

in accordance with a pattern antipodal to an

arrangenent pattern of conductive parts 16 for

coppection and conductive parts 18 for non- connection

of an %#Igg}?coqjatna}lsno C?o '@hl‘ﬁf@&ﬁdﬂcti@ée?i Fhtdsthpckpess
%frgﬁ{an_! i l.ower surface of the non-magnetic
base pla ee%%% pt?qﬂ%ec]t'\é%g Hﬂbﬂn-% nChGeFreb8BLes CBIBUFGAVE
frMidng 4 espectd o] ected parts 16A of th o

et e e P e aBe b ar vt 6PRgcHAvity are

conducti ve parts r conn

RARQNGRANC €, Wi 'Ee@:taﬁ%% ern antipodal to an arrangenent
pattern of the 25 conductive parts 16 for connection
of theqelast i ical.ly.conductive fil 5to

be for ned. St&\i’tt%lrlﬂ %Qotﬁ%tgrt%ggﬁgtlfﬁétn%?mgﬁ? r2c®y @ti:ﬂ]%& parts 16a
ERCeI%es 1P3AalcR - neti ¢, ba Late 53

spheri cal nagnet F?ﬁﬁg%&éﬁé E%%Q %v?%g %gﬁ”?%%%%%? 1s
peafferabng ke acdsaneber oef tgachy MBEYNSLLiCor cucn a
nmenber - recei ving recesses 53A are respecti ve?y

reveivedye pRdtaleokymabnhide ipRD Ipd

the magnetic 5 nenber 54A within iﬁf@ﬁé%}%ﬁ%ﬁﬁi@%t least
AehberPreperdipdeeesiss H3Ahd 1 1SHPHRVIGed s$01A% tRojected

cl ose the opening of each of the nmagneétic
hehdet - eeeefvingdr edlessesy 58 dondder hat tomdprce B6-

on the other hand, a non- magnetic base plate 58 is
aprangedobyate xingfici¢nthn cpperessdl sy fAeen0f ressure,
ferromagneti c base plate 57 by, for exanple, a screw
Frechami st edorondhestvated)s | suee lowart Sindaace of  the
non-magneti c base plate 58, a great number of magnetic
nenbePHCEc ey iffg SPéeevdee188Acohdunhich nagnetior 10 can
nenbers 59A are respectively received, are forned in

be e, 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
pgnching working, drilling working, rooter working or laser

beam machining method, or a chemical working method such as

' a chemical etching method.

A flowable molding material with éonductive particles.
exhibiting magnetism dispersed in a liquid 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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15 with the sane pattern as the arrangenent pattern of
the conductive parts 16 for nnecti on and conductiv
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
58, projected part-formng 20 recesses 58B for formng
riespeetPlatprof ett ezl pmrged 168 ofignike tcondunt iper surface
parts 16 for connection are forned in accordance with
tHe difet pamt BpRcasd @ farttengentehts Opahtrengh af spheer (not
conductive parts 16 for connection of the elastic

Gt TG /A 1 va comridctiare 5 lim 85 reogbe forakignment on
Wthin 25 the magnetic nmenber-receiving recesses 58A
TS He afsh-Pidgnet] chimswlpleatea58r <pherithbsmegneti ¢ and
n§ﬁber3ﬁ?9A having a diameter conformng to a
HrEMECA 619 SR nagndtiePag2d msnbbeveetei ¥ihed in a
recesses 58A are respectively received, and a
EOramiE 930 RentPeres9BYr &P f itePngf atRe gnéttiec bottom

ggn%%rS%QA ithin the na%netic nmenber-recei vi ng recess
: i §°pr OVITUEREE s 308 CPEsETERe BPEH M dic daatn of

EB?d§n§F%%§%§CaqeﬁgggﬁﬂigﬁiVing recesses 58A.pﬁztgs -

mat er’i ormn erromagneti c base

and 5 tic menbers 54A apd 59A in both

t op fczf'}%qg%i](gng@%%tloﬁnj? SIEEBE Imayt he s e rfgiFce 51,
i gkel gbal:t., a of ,these netals, or..the like.

10 As gaﬁa?gﬁﬁaFgggrb?%¥ﬁiﬁa T he  HoH Highet ild *page it to a

et esse3rapd 38 Lnchet el and bot force
56, n%y be used copper?mégg%%%éﬁxgi 0 gﬁg égq%¥as ST
MR M 2 88 ral,URE RHAK 8Lk 0y, SUC ralygin, ;or_the
like. AS a material for for%?ﬁg {%éyﬁﬁgét%gg%erén5%% uppexr
andf B, o £ 15navyoprebghably besdisad @ ferromgnetic. ..
. Substance material .

of magnetic member-receiving recesses 53A, in which

magnetic members 54A, which will be described subsequently,
are respectively received, are forﬁed in accordance with a
pattern antipodal to an arrangement patfern of conductive
parts 16 for connecticn and conductive parts 18 for non-
connection of an elastic 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 projécted parts 16A of the conductive
parts 16 for connection are formed in accordance with a
pattern antipodal to an arrangement pattern of the
conductive parts 16 for connection of the elastic
énisotropically conductive film 15 to be formed. Within

the magnetic member-receiving recesses 53A in the non-
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As specific exanples thereof, may be nentioned iron,
nickel, cobalt and alloys therneof. Electromagnets or
per manent magnets are then arranged on the upper
surface of the ferromagnetic base plate 52 in 20 the
top force 51 and the | ower surface of the
ferromagnetic base plate 57 in the bottomforce 56 to
ABPIRE A parat ¢ elatimddet ispa wlahhaviong tstr ergbhrs 544
ﬁistfibution, i.e., a_ wparallel magnetic field having
GHE it EFRTEPLCPremy  tretaveéanehernagnetib magnetic

neg&grs 54A in the top force 51 and 25 their :
E6rPPESpdridi g 1&g AECEE SRenyels SBGArEAPEhEibel yoneceived,

force 56 to the nolding material layer 15Ain a
PRACKN &S e Ldity BEFPER Ohér d6F. LAS1gr bhal maghatihe
15A, as illustrated in Fig.

g‘glmg’lﬁgrg -52%13’& ﬁ(?le%b&lr ?‘%gfgléétlp drgpersedcehvihg recess 53A
P B 8y Thathatn=eni0” RhREL FEoneRBBl 35 59A Ttk nef Lope

S B oo E2h8c BRRaBY ) edfed so as to

Che ol i Hg” e er o S aer CLER (€< (BPest B o 8 non
oot Fuaet T 5 Commobet ST AL 116 SoRdect Ve pait dippes
Aon sonnent fon” oy e Db eh T RE aynett o TampargLe, -

e Mmébeat 0P f pEge 51 and-fheiy corres in
magneti ¢ menbers 59A in'the ot%bn?%oscggggragﬂrface of

tronted i Mgghdei c oansigiive pasticles R #Tln%er}i gh magnetic
density, and an insulating 15 part 17, I ch
mamtk&npﬂa.smeheirv@eﬂ‘bddlﬂ;@ coarductid g, iRar trn%g%@tifcoq'nembers
connection and conductive parts 18 for non-connecti on,

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 anisotropically
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 formed in

accordance with the same pattern as an arrangement pattern

of the conductive parts 16 for connection of the elastic

. anisotropically conductive film 15 to be formed.r Within

the magnetic member-receiving recesses S84 in the non-
magnetic base plate 58, spherical magnetic members 59A

having a diameter conforming to a diameter of each magnetic
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and in which the conductive particles P are not
present at all or scarcely present, is fornmed in a
state fixed and supported by the frame plate 20,

t hereby produci ng an 20 ani sotropically conductive

connector 10. I'n the above-described production _
magnetic field

o oreg e Fhe %ﬁlf”%éet 't fﬁ:ﬂp Y Ayepcesatrey received,
ggr(ﬁ)j%g%%/ e a%/erhtrlgdg;én Ett‘Fté’EZgofgrgtﬁae%gﬁoﬂgéﬁ‘tégéc
e ¢ erber bR at%ﬁlde tlréfkﬂsﬁilo?gﬁ%gggg*\%ghﬁecess 563
e e ad %OZ%?F%%L"% fa Dg?ﬁiﬂ%% Fagh YEea

&ﬁ@ﬁﬁ&ﬂf&ﬁﬂéﬂﬂéﬂﬂ%@é@%ﬂin QEE% sas L Lt.is. However, the.‘

treatment may al so be conducte ?ter t he appllcatlon

of th@spﬁrﬁé£§flﬁﬁgﬁ@f'ﬁbf%;ﬂ%'ﬁﬁa%%9@ Fg?gFlfSRasg

curing treatnment of the nol materi a

saktabl ¥2sehectedaaacendi fﬁgghetiflem&meef shec{j 592 in
However, the treatnent is generally con ucted

heahlmgptfeatﬁEEt abpepbtiemheatidgd enpss gfd @%éﬁ“&ron,
heating tinme are suitably selected in viéw of

Rindslof cdballhe ol ¥DEbY CosUbBEanGRsFQM NG Q%kgwfye
making up the nolding material [ayer 15A, and the

i ke, Ashe tmate mieduifoed fofr@flnﬁ(jo\tﬁﬁ'eﬂ&nofﬁaélh@tlc base
conductive particles P, and the like. A nold 60

Plaustrad ednins&i oo Honmyt@m stk &9 antbdtth@l force 56,
nol ding the el astic anisotropically conductive film 15
@Eﬁl%ﬁpm%%@ efrpde, ndl doBde i |4 Uisty atett BB birgssh. alhkSnum,
nold 60 w il be described specifically. The nold 60

3% ThMRtRgRt 2l oY Weanys iy ze ngm f orceh6llard .a

r

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 mentioned iron, nickel,
cobalt and zlloys 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 ferromagnétic

.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 582 .in the bottom

force 56 to the molding material layer 15A in a thickness-

wise direction thereof. 2As a result, in the molding
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. Bl e Rfr P& %%;d&g

bottom force 66 so as to be opposed to each other. In

the top force 61, ferromagnetigs substance 20 | ayers 63
are formed on a | ower surface of a ferromagnetic base
plate 62 in accordance with a pattern antipodal to an

arrangenent pattern of conductive parts 16 for

n ection, and E nductive parts 18 for non-connection
g? %%l?ﬁt%ﬁgga gﬁas??c15%?§%¥¥6%@oﬁ}Uywhoﬁﬂuébﬁve

fi 15, ..and _nop. 25 magnefic substance | ayers 64
U5 PR RRRBLE o ol Gh O TaRt itattist eHeIng materdal
| ayers 63 are forned at other

f t] bst

Aréas than The For Fongdribt 1 Subtanceatsd Pajupsneshc
hot 6. on_the other hand, _

P gt R S bet Hhce | Hyor ©hod s Pt fed Shehn

RRSY, f tig b late 67 i

RS S P B AR P 58" e b angehene= 56

conductive parts g%ﬂﬁ%ﬁ%%%ﬁ:égﬁ%g%kggggﬁégggndgggCtion-
and non menost |5 Sabat aicn | ayey e Hoy Y Ton Ts
SUbetance [ayer o a8 o & P med ar TBEREPT A BRC A e
Torming the ferromagner e bace™ Baf clestindt afand

thedf et i oragaetisC 15UBSEARGANLAYELS §3: AN 08 i
top force 61 and bottom force 66, may be 15 Use :ﬁ%ﬁ%s 18

hockebn—cobaktitian akkaygeh bheseeAet Y Syaetil® members
like. As a material for form ng the non-nmagnetic

sthstantee kapefsr6éd andz68 tﬁebﬁt80f£&hﬁéﬁd¥h§ihéﬁﬂﬁtic
bottom force 66,

members 59A in the bottom force 56 and containing the
conduct;ve particles 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 plate 20, thereby producing an

anisotropically conductive connector 10.

In the above-described production process, the.
intensity of the parallel magnetic field applied to the
moiding material layer 15A is preferably aﬁ intensity.that
it amounts to 0.02 to 2.0 T on the average between the
magnetic members 542 in the top force 51 and their
éorresponding magnetic members 592 in the bottom force 56

The curing treatment of the molding material
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may be used a non-magnetic netal such as copper, a

heat 20 resistant resin such as polyinmde, 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

C: ti film15 is. su rted by the 25 frane plate
2’8&?%%%’? of*% Rt e &t |, Sty Hdet de whekd lel

i 8O ically conductive connector 10 is not
géae%r?%yﬁéc]e]fs%%%ggj %ﬁwel?wé/%%éagﬂﬂdﬁéi Bisatid 26 -i sHaepger. the
wher posi ti,oni n ration of the _ .
ani sa%[?eggi é}%ﬁl yé{iéoonévuectqogléﬁ%g%%né L6 1Oet reléeptpaas of
[ t-Q, o LN ted, .-for. exanple, inspection
é?%ﬁ?%%%ﬁég% q% C|r?%i?geggr&sngogEﬁgpection or

conneot o TEARIDE: SONHCRT ctf Wit ALl e i

connection, can be con e

metald 16 amgterd aly fqrm frame plate 20 has a | ow
coefficient of Iiﬁéa? F%gﬁhggde§ﬁgﬁggﬁﬂg t?hER?r%ﬁﬁerlal
pkatie 2Q-hascexcehbept g&ﬂ@m§io tability eve '
changes of tenperatur eeenV| ronlr%ﬁdfef %aglrlé]by‘yoanddlg%&dlgjy a
Bbeciniycakby reennect s state wan ; L., &tal ned;
Since the specific é%%auctive paf?ﬁ%ﬁ%%gﬁ%gfgr iFPgd

hﬂathﬁgCﬁmﬂHCEkﬁeSﬁ@f&ﬁlﬁGSéPéC@@@nfﬁt&fgbiJEt{%% inds of
el astic anisotropically conductive film 15, an g%e

tue opet emerhar dnbssanfet herel @sther £0) YMBLiC ang
maki ng up the 15 conductive parts 16 for conﬁgggﬁ%n <

faldsoginhtarihe 1apeci 15K, rangeshdigh Conduetivid %-d$yireg
achi eved, and noreover a stable electrically
fonrfectegest avé thoe etecduodes: jatended tr0 B8d the like.
connected is achieved. Since the electric resistance
bet wveen™PRE Edndudctisgeated in Fig. 7 may be used as a mold
for molding the elastic anisotropically conductive film 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 61, ferromagnetic substance

layers 63 are formed on a lower surface of a ferromagnetic

- base plate 62 in accordance with a pattern antipodal to an

arrangement pattern of condﬁctive parts 16 for connection
and conductive parts 18 for non-connecticn 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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20 parts 16 for connection is at |least 10 MS2, high

reliability on connection to ejectrodes intended to be

connected is achieved. [Wafer 1hspection apparat us]

Fig. 8 is a cross-sectional viewillustrating the 25

construction of an exenplary wafer inspection

agparatus according to the present invention. This
fEPTEnSPection apparatus serves to conduct the WBI

test or probe test as 47 to a wafer on which a great:

nunber &F Fhtefphted torrewid® omave hegr:f aangd. This

waf er inspection apparatus has a circuit board 30 for

i hSpECPigneton tHeSFrRpe Suwrdmee { |owerfosuetiace b ubper

t he %i ure) of which a great nunber of inspection

et et ?%ﬁe@ 3% REVECRREI gt e andita pobe eardrdfnie with

arranged on the front surface of this circuit board 30

fior® THEPRE FHRTE h#DUghe t4e andaswstntopiatakky oénduet i ve

connector 10 illustrated in Figs. 1 and 2. In

addi T O Ve RITBF eSS U9z i SRR fediam spd38ondnctive parts 18
c%?%H%AEéQ the.circuit board for inspection .
ownward TP ot did ovdle tifed cdideguirt asbbar an Ber foppically

[ cti-qQn. Jhe probe card 40 is constructed by a

g??@ﬁ%%!qgéﬁahfiﬁﬁgra@&nﬁ@@FP&ﬁnﬁﬁaCaSE%%F%%@enﬁﬁﬁ%?s 69
revided . o a.front surfa | ower surface in

ﬁ%gaf%urg%lg%rf%es %gi r%ui t%ES‘ﬁr %‘gﬁ ‘Pgreﬂ%%nﬁf’e”c‘fqr%ﬂﬂnetlc
shayi t-onunher. _of contacts (not

R e 4R 5oeBREatt Grver Wi ridas the

£Bot-chrlalgpst i ad %q,)bsttgng% itl-ﬁgtgggt ed of the integrated

circuits in the wafer I's"an object of 20
i nspectd on. mAc ¥Rl 1 £4AYr 3Gicyrined Wi th.a heating

| at e,
Slates 62 and 67 and the ferromagnetic substance layers 63
and 68 in both top force 61 and bottom force 66, may be
used i;qn, nickel, cobalt, an alloy of these metals, or the
like.

As a material for forming the non-magnetic substance
layers 64 and 69 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 polyimide, a radiation-curable
resin, or the like.

According to such an anisotropically conductive
connector 10 as described zbove, 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 nct

greatly deformed when the frame plate 20 is held, whereby a
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on which the wafer 1 that is the object of inspection
is mounted, is arranged unders¢he contact nenber 45.
As illustrated on an enlarged scale in Fig. 9 as well,
a great nunber of term nal electrodes 42 are formed on
a 25 back surface of the circuit board 41 for
connection in the prove card 40 in accordance with a
pEPEeFhoBePAeSpERaitAgnt 6f Ahpaknératobpitel lnspechicnive
el ectrodes 31 of the circuit 48 board 30 for
coneetreR, 1Angot RécerFedre bohedddd torbe commestiesh for
IS arrfnged in a state positioned by guide pins 43 in
sUCH" R franhBFPERAL CPheleebrPRar ef eet ¢beesitydoars for
respectjvely opposed to the inspection el ectrodes 31
of"™ %%Cjﬁl%?r‘aﬁi CHBaRrY 3Bl eeFrPHepett | drelmypitubsaindy for
Q&)the conductive parts 16 for connection are forned
iR Bt 38t i G2 RNPR ot PP LR yWEbAdRREG ve film 15 in
t he an%i%%rogjca%%%: gnductive,c nnector 10 in
accor danes Swith a; teff 'EotfespoRitRg Foe theame

t.t f 0. the ins tion electrodes 31 of the

i raci%lr{b o%af% %Oﬂ?"&rc‘?érﬁ Je%ﬁ%%.Oﬁh%rﬁﬁ%W&W&aPF{?ansmnr

d ' r.. 10 | rranged in.a stat .

ot onk B The Sute BlA R et hankepitigy even
t e GeREHCt 1) or iQn ip th el asti.c -
ani so%r opi cﬁfy@@n L]ag:t?ll{/ee E;‘DSZI%%%EAE&{} d rweseﬁggﬁ 7eb§C1s
koeatred Latmeendhe-dnsRaction. gl ect rscéh%ﬁ B%eggit QS ]
circuit board 30 for 1nspection and the ter m nal
el ect rogese 42n8f spbhesehr eyihiuboard 41 {P&l%@“%‘r‘é WY 11ed
In the wafer inspection apparatus of this e odi nent’,
thethbr eenefudiherCig-guist 18083 3QfQl-+i0sPeEt QD 1 hE i
20 ani sotropically conductive connector 10 and the
ﬂ'ﬁisutﬁopﬁ@&ﬂd%b&rﬁuc&qm’éﬁ(ﬂﬂlﬂﬂ 18f,e ahiixedel BuaoRt ek e
that the

hardness of the elastic polymeric substance making up the
conductive parts 16 for connection falils 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 connection is at least 10 ML, high

reliability on connection to electrodes intended to be

connected is achieved.

[Wafer inspection apparatus]

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

apparatus serves to conduct the WLBI test or probe test as
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el astic anisotropically conductive film15 in the

ani sotropically conductive compector 10 has been held

and pressurized by the circuit board 30 for

i nspection and the 25 circuit board 41 for connecti on,
thereby the inspection electrodes 31 in the circuit

board 30 _for inspection to their corresponding

t BP nf N4 T T @R r'vfeksh 42 yreahenwirauiaf 49 tdgoartedtifraruits

connection are electrically connected through the

COMIRICTF S TFHe916 for connection in the
ani sotropi cally conductive connector 10. In this
enbodi MBAE, "EhE e-ASPFEtaRN sBPPBPR EAs | jas 5a conduet § Vieoard

f%#r¥15 in the anisotropically conductive connector
101 5" Pr e BRI Y Hel Prand Soriesiiy iszedacs 4lsraresuriiace in
Hﬂﬁa%?eCtrUc K$sisx nce val ue of each of the
cohductI Ve pdtht HET 6 LhittedtiBsroP It hesBrasipe
aegti%outrreo eiscajlj I gonduct ive film15 is at nost 0.1 S2.

ped Ticall y A hE e daimesi ng fopc Brahai #aEdt AB is

I [ i sQtrqnicall nductive.film 15 by the
ST b ol P Wil heBElh 6n SRastRerEritibeanard for
r..cenn i [ pref.erably.force of 0.03.to 0.4
AP SR O S LR LLE L2 Knccron
val ye ;i | #5415 variation A'E K .electric

resigggﬁgggsgﬁgghof ?%é Yc%k ugfis% pé#?%féHVOF

peBReGlhoAnar ReeasyikR 96CH - tric . :
resistaﬁcengalﬁe of the congﬁcgggaggg%%iﬁé gy cireuit

poanactbenibeperRschi BwniQ-hihat ﬁEo ,eén%§g{f{§gléircuit
in sone cases to conduct necessary electrica

‘baspacBbonor| in2Bethisnval ue is too great on the other
hand, the circuit board 30 for inspection and the

Ci r cuithebqarabed ledal 4 (caectisarwanedelormed, 59t hat
it my be difficult in -
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 into 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 illustrated on an enlargsd 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 connaction 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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some cases to achieve stable electrical connection. In
order to control the pressuriging force against 25

the elastic anisotropically conductive film 15, a

spacer nmay be provided between the circuit board 30

for inspection and the circuit board 41 for

connection. 50 .Means for fixing the circuit board 30

a2 fch side cid o s omec winsotaropitdal lof reoridutbeve 41 for
connector 10 and the circuit board 41 for connection
IGREINFFE- 1@ Tredn S AR WS) da Stedes poshdti obetit syageide pins
used as the guide pins 43 to fix themby 5 nuts, and

tife 1M ReChTIHe ginnay dthathdhiendpentinen ellectrodes 81 ane
the circuit board 30 for inspection is preferably 0.5
&SBERL Veryr ORRCSTRST 41 e tospeminioTheleaspedes ol of the
el.ectrodes 31 _are forned at such a pitch, whereby
FeCE ddr PoarEc V) dAT 1@ sP6sitéeni-on bet ween t he

i nspection el ectrodes 31 and their correspondi ng

term ralPEF ettt bilest 40 et camBcl Feuita idarld 8T Fornection
connection can be syrely achi eved, and_ noreover the

FREDECHTEH SPochrodae SFEcoan BB CAPPANGbI aoREt EhY <

SP0F 14ag" S5 0L 0551 PUIREL O PRSI 6
R e A e - B
Q@Qtfﬁgpa Fggﬁ é§e£@r58§% ?%29§ Eﬁ%ckfgééﬁ%ufoard 30‘for

electric connecte cOrfespo
inspection elgetrode. . 1he ci i 1..20 board 30 fo .
iﬁ?%gction t hr ough a(ggﬁégﬁégﬁﬁfn éﬁ#ﬁ%ﬁ%gftco oar Oﬁlao 1S
dorakopnecti anstMRepaLLEcubAL i g tal ian s Ji7Rosed ;o

t he cont act n%nbe? gS, and thosg%]?g arf%%§nm% #0100 sucn
Sthaetar eshaBy-he 8dARhedive parts 16 for connection in the

elastic anisotropically conductive film 15 are respectively

located between the inspection 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
electreodes 31 in the circuit béard 30 for inspection to

their corresponding terminal electrodes 42 in the circuit
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For exanple, that in which contacts each conposed of a

25 bl ade or pin and a mcrospring pin are arranged,

that in which the contacts are conposed of an

ani sotropically conductive sheet, that conposed of a
sheet-1i ke connector, 51 in which contacts each

conposed of a netallic body and extending through an
ibrsuldatdIng cah eetnri gt ol dihi ok eSsaMs &2 1diy @ehh@Bted through
t hereof have been arranged in the insulating sheet,

tthat cobtaicied bypdram nat ifag adnaricsabhophcahky 5
conductive sheet and a sheet-Ilike connector, or the

Bnke oty ipe luyed:oridspeadivie coexarpbes 10f. a probe card
suitably usable in the wafer inspection apparatus

accor dimgtit os térebpd esent , iy entd o oviddideneigiafiar

be described. 10 Fig. 10 is a cross-sectional view
Frrgscitavienditlme 15camstuhectnasotfopiprilngi pahdpativef

an exenplary probe card. In this probe card, a

pPorartey &t peopecttedabdmnbefidngndebectrodieseddimra state
formed on the front surface of the circuit board 41

- FortcbhRettPBRTIF aEcdptiance whiheaofrepeh 46 Pattern,

and a contact nmenber 45 is provided at the tip of
CALRIOF Y ReBRT EBnRéCEPRgCENREFEbBRSO 44t hEaeTr Btic he
contact nenber 45 is fornmed by a beam part 46a
TohposedP bFaldyprarduspivagi akd b cont attradsa § or rdd
at_an end.ff tgks bean1gart 46a. In the illustrated
Srbodi HEN LY t nE"EoRFSETUHZ4BB |erforadaihtit o-he elastic
' lar_truhcated cone.or truncated ram d.
e 1 B BA T RE E ot Bt 17 SHoERY |t U rpara 30
and .t cont act b romed into a . _
o oo PRSP PER PO AT o 8 A BT it o 15
Lg%kaenlgge%fihef&g@@ Rarg. 6@&!:3) Nyt PeN C;?enxt* ac%e n@o@d%fcéi%e! S
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 toc occur, and

the electric resistance value of the conductive part 16 for

‘connection becomes high, so that it may be difficult in

some cases to conduct necessary electrical inspection. TIf
this value is too greaf on the other hangd, the circuit
board 30 for inspection and the circuit board 41 for
connection are deformed, so that it may be difficult in
some cases to achleve stable electrical connection.
In.order to control the pressurizing force against
the elastic anisotropically conductive film 15, a spacer
may be provided betwéen the circuit board 30 for inspection

and the circuit beard 41 for connection.
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25 in accordance with a pattern corresponding to a
pattern of electrodes to be ikpspected 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
connecting el ectrode 44. Such a probe card and a
production process thereof are described in, for

~exanpl #eaggpanasé1iRangnthAppl cat t doatdi Geen iNSpection,

2003-215161. 5 Fig. 11 is a cross-sectional view
i Hustat g wgPr e Lo stducttiion obnaeptbnci padngatiie 0fircuit
not her exenplary probe <card. In this probe card, a
31%%&1 itly Ig¥r fqcamesdrmactirgg udel ecineadesbdis arevd oraedeans
on the front surface of the circuit board 41 for
QIGF iaFeadEsiddatcéhwi ghide1pipat 2o fbix them by
corresponding to a pattern of electrodes to be .
Fﬁgﬁecgﬁﬁid?“hlﬂéFér that is an object of inspection,
and a _contact nepber 45 obtained by |aminating an
ani sot Topi RAFFY Ot ohtfickisre cHewt 34¢C§ﬁ9daSsﬁ$eLEIthe
nector 48 is.arranged on a front surface of the
%??86# [%85‘%’& 35? £6F TSP%Bﬁh‘é%tJr%rﬁremerhably 0.t5 tto 5 mm,
.0 [ I onductive sheet, 47 in_the contac
ﬁghﬁeﬁ&%@egg%}%r& %% Aol yPPEFteBRdAEEFFEOdes 31
t f ectio whi.ch are arranged in )
B oraanad 2, ERORRE LSy nwreeol;«%evsms&@rgo “tetrical
: e t es .0 be .inspected_o e )
c\%gl?%?ytaﬁg{l %@%’%gn ojﬁ?é C{IQQ%?CFansnp é%ﬁ%ﬁf)dgﬁd 3ar@ngadhreir
j 0 LN ive particles.Pin a
S e e ah M B Birere pehBaPamra

Ansed At EOgn PAEL o AT0: b al | Yoy ré%‘ih'i%tvieglg Lhgse er; the
conductive parts 47a for connéttlon and ' 25" Copb§8Y <6t
idepet B5bh Ce POLYABHE S SURSHANGE 2 rranged at a high density.
Accordingly, a great number of inspection electrodes 31
according to electrodes to be inspected in the wafer 1 that
is the cbject of inspection can be formed.

Each of the contacts of the contact member 45 in the
probe card 40 is electrically connected to its |
correspondiﬁg 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
member 45, and those of various structures may be adopted.
For example, that in which contacts each composed 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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~surface of the anisotropically con €

The sheet-|i ke connector 48 in the contact nenber 45
is formed by arrangi ng contactss; 49 conposed of a
netallic 53 body and each extendi ng through an

“insulating sheet 48a in a thickness-wise direction in

the insulating sheet 48a. The contacts 49 in the

sheet -1i ke connector 48 is each forned by a

sethi YRhRer FRAF FF D2 Shir FRROBP@ 2 F GtlenedT. 15 coppesednd

to a front surface of fhe insulating sheet 48a, a _

PR ST FARE dbct P ObER 4Ol e psed it & & TbadRess-wise
't e. of the insulating sheet 48a and a short

gc%&r{:w lOpnarEheﬁcopz‘i&"é%ot?% thrciyred At fée insulating

direction of the  insulating sheet 48a

thi ckness-w s

gﬂgz Vhaﬁﬁb tihf%ﬁ%ﬁw R raateing &t Podeti9aPana’ Lhe

hacks face.el ectrode 49b to each other. The )
Pt Zﬁqeyeq:cc?r{lﬁca{i eesﬁwﬁeléte}(eﬂlolnﬁef:ﬁé’r'cﬁiﬁt bee like

ani sotropic
Rabey, s arranged on the front surface of the
cigguf14%§%fd 41 for connection in such a manner that
the 15ggonductiyve 47a_for connection are |ocated .
on the ﬁrespectiV@R%%%%e%gi%98%?%%t%%ﬁ%§“]i@rgﬁduﬁﬁéﬁe in
sheetalricke :LH%@@Q%GJOQJ afb%a!r%t%rsr g@gggdgp t 128 %ﬂé)nl:t;r enit

uct Pve” sheet? 47> T

ee
Suebnaiﬁﬂnﬂﬁﬁlth@&eibﬁ%t%gnbécﬁeégr§ gd[ocated on the
respective conductive 20 parts 47a for connection.

Such & iy ol cias ch aneh fs P QUG ON BLQCess LkheLedty the
are described in, for exanple, Japanese Patent

7 dppktcationn bﬁid-ﬁh&ﬂc&@a12992t38ﬂ6gg-eiéhégg%ﬁ%gfgbe card.

i nspecti on apparatus descri bed above, 25 t'he wafer 1
Thathis phebobfect, ok bDEPETEEPN.E SpAOIEE €k Abnddie ing
wafer tray 36, and the circuit board 30 for inspection
electrodes 44 are formed on the front surface of the
circuilt board 41 for connection in accordance with a proper
pattern, and a contact member 45 is provided at the tip of
each of these connecting electrodes 44. Each éf the
cpntact 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 centact
46b is formed into a circular truncated cone or truncated
pyramid. 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 46z in the contact member 45 is arranged

1n 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
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IS pressurized downward by the pressurizing nechani sm
35, 54 whereby the contacts gf the contact nenber 45
come into contact with respe i ve el ectrodes to be
i nspected of a part of the integrated circuits forned
on the wafer 1, thereby achieving necessary
el ectrical connection. The 5 wafer 1 is then heated to
atprelet efmi nedtienpetméct endyelddeotrf an tray 36 to
perform necessary electrical inspection (WBI test or
probe Gesth) aaprtbet herdated i pRodhbtsost@tezedd tih€reor
above-descri bed process, the pressurizing 10 force by
taee plresssurlied nigr mechan:smB% i Ja3ehectedateam aApplication
range in which a stable electrical connection of the
dontdirareiver 48 3-@ it wafer 1 is achi eved.
According to such a wafer inspection apparatus, a
connectdd-f &t ebeeteirecablyeconoesl i vigewt hel Digiadting the
board 30 15 for inspection to the circuit board 41
o S demrectono P ¢ Wﬁéjﬁﬁﬂgﬁtﬂﬁgﬁcaﬁ|ynebhdUCEkaplary probe
connector 10 illustrated in Figs. 1 and 2, whereby
&%l elbr FBAF eBARRCERBA. bet neeralitie dhsiect immnecting
el.ectrodes 31 of the circuit board 30 for inspection
NG AHEEr Ainalrcel 8€mrEdes &beofrpnt eprtare 20 Hoard
41 for..connection _is surely achieved under small
pr&SEAFi 2PAg fégcg?xsﬁotnﬁﬁtcttlﬁér &0l SCHRT FRREE of 1 iRy

at%ggge-ggaled ngchanisn1as the. pressuri zi ng

chani ‘s - FR PRBATTFolC & REETETRI ehrahee! Hetswkdi the
o [ oard_30__faor_ inspection and the cjrcuit board
THSPeEt el Ace darre shREhSE, a0t RRIST 7 e D A HRE WP - and 2

or connection I's

‘EgﬁﬁggkingﬁﬁgaﬁgtHéagQn%y?bgﬂgggaé%ggéfﬁ%%;%ggéégkéggkallY

€ snma cordrng

apRALALYSCaN.be H%ngﬁ&ugiéﬁge§§lfk¥w%%ﬁ%ector 48 is

arranged on a front surface of the circuit board 41 for
connection.

The anisotropically conductive sheet 47 in the

corntact member 45 is formed by a plurality of conductive

parts 47a for connection, which are arranged in accordance
with the pattern corresponding to the pattern of the
electrddes to be inspected of the wafer that is the object
of inspection, and are each obtained by confaining
conductive particles P in an elastic polymeric substance at
& 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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55 Since the pressurizing force applied to the

i nspection electrodes 31 of thezcircuit board 30 for

i nspection is small, the inspection electrodes 31 are

not damaged, so that the circuit board 30 for

i nspection is 5 prevented from shortening the service

| i fe fhereof. The inspection electrodes 31 of the

ciTCui £ h0&PE 36 % tEBF inAs fdeeeh areirbetatimalslyeet 48a in
cgnggg%%% through the specific anisotropically
conductiVE>Eolnatt 8r "E6 L L@RerBbyhe t Hesuiplett | onheet 48a.
e tr s 31 n.be arranged at a high 10 density.

A]gg%r ?ﬁ%ﬁﬁsag%r &8t “REnbBrebr 11 ke pertiesito el e tirodesch

3 be forned, so that reat nunber of
e%%g§§%d§§ %os%%iT%%%%Ef%ﬂ?c Hoble \Hpe& édectrode 49a

col Lvely n the electrical connection through the
ani%%%%%p?%a?lér%%ﬁd%%ff%%ed%%hgﬁ%d¥“&@?té@@t§@EEt 48a, a
resd st 3 C made. | ow,, and a stabl e connected
state %{g@bse&g% (?%veefC%%O?%a&bgfd‘@oéle@cttPi gaback surface
Rrropsld i; . tal . Since the inspection
electroég§n%%ﬂ%# ﬁ%ﬂ%gégﬁ? E”fggréagﬁthF FHdpeBRF&N49¢

8he colAel 113 aAMNeeed 0, 1g . FOLENM DA oh o the

el ectrodes 42 of the circuil oar

theaughihBesapksolkapiLeal | onductive connector 10,
a di stance of a signal ?réﬁgggggig%ésgg " S Lah B

endetsboet 49s0ahhat nthewater  knspest Lus
-can be adapted to el ectrical fnspec%%%%gggﬂ$giﬁ?gﬁjZ%aCh
dumetional integrated circuits of which high-speed
processing is required. Since the frame plate 20 in

t he amihsotamapioaaldi 6.1+ conductive sheet 47 in the
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 47a for connection.

Such a probe card and a production process thereof
are described in, for example, Japanese Patent Application
Laid-Open No. 2002-324600.

In the wafer inspection apparatus described above,
the wafer 1 that is the object of inspection is mounted on

the wafer tray 36, and the circuit board 30 for inspection

is pressurized downward by the pressurizing mechanism 35
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conductive connector 10 is conposed of the materia
having a |ow coefficient of |kgear thermal expansion,
a good electrically connected state between the
circuit board 30 for inspection and the circuit board
41 for connection can 5 be stably retained even in
chgnggi of tenperature environnent. Since the

of 86ﬁﬁd§¥ﬁ@§t§apﬁl@méscpnaa@thdmhér 45 thee into
cond ctive parts 16 for connection in the elastic
anlsgﬁfﬁbﬁ@ﬁ1 | y SEBREGEVRVELELIERPES Softot he inspected of a-
§5§%trgpkﬁallﬁ 10 conductive connector 10, and the

F OITe §r dRL&9T8FeEhElrEBhlEcEPVEePaphsthe fafer 1,
cific range, high

‘CQR |og 5§EI§ wi thin gge gg
?’v. $1RENIBUBAS 2 BN de hBERBYERL AoBRa@btEon. The

con
| aIIy onnected state to the circuit board 30
QWE?f‘lg%s%ec Sgegnge%F?%uF? poafadaterpinednheepeontise by

15 d. _Since the electric resistance between the
coﬁ%ﬁ%%f%g ‘b3 §E1EPfQﬁr Ot Fons ¢ 5Y atl ¢ehstcal

gh . r ility on co nectlon to the circuit
boarpd :%Oh?t fEIA”ITB}gpeC L|yon rl}c‘? it poarkpP 41tg grafer 1 in
¢annrecltign i s achieved. 20 The present invention is
not limted to the above- described enbodi ments, and

e ad

var i ousn CRRRJILS, Pk - @@g&£i§§é roc%??opF%%|P§essurlzlng

thereto. For exanple ni's

£6RdEChiyVehLeCPRRactQk , lgg &{é‘éh&?ﬂdslﬂnc §V$Fg%‘r g&F gd T o a

non-connection in 25 th asti c an

conguCthvank thmh13cabecnat eceesenyl ab, e Lhak .
having a plurality of through- % ? T i5el"gs
¢¢mi£tﬂnﬁeﬂbéke4gotoekﬁ§thﬁf@@'§05508c eb%d.

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 inspection electrodes 31 of the circuit beard 30 for
inspection and the terminal electrodes 42 of the circuit
_board 41 for connection is surely achieved under smali
pressurizing force, so that there is no need of uéing a
large-scaled mechanism as the Pressurizing mechanism. In
addition, since a clearance between the circuit board 30
for inspection and the circuit board 41 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.
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conductive filnms may be forned in the every

t-hr ough- hol es 21 independent of one another. The

ani sotropi cally conductive connector 10 may be so 5
constructed that the through-holes.21 in the frame

plate 20 are formed in accordance with a pattern
corresponding to a pattern of the conductive parts 16
for cofnecti oneiprdéde:r et asdi £ovrd Soipiapidcald ¥he
conductive film 15, and a conductive part 16 for
cormyettiiom ied emrtranged3iln ogdache10itbi Dughodwod €32 1f @s
illustrated in Figs. 12 and 13. The frane plate 20
es My tiypra ifr ame lfior hehatsaecsiogl € édinovdphs ol eats not
formed. When el ectronic parts such as chip capacitors
deaagssuntsed tha tt hkecticobt thbaprdd 380 f Orr | itsfpeedttiiom ot.s
circuit 15 board 41 for connection, through-holes 22
Péﬁvﬁ@ééﬁVﬁﬁ@HWﬁéoétéctﬂ@nthepaetslu@yliﬁefthemﬁbﬁn

the frame plate 20 in_ addition to the through-holes

21 forT%ﬁr%ﬁ&ﬁ%ﬁf%qﬂaehﬁﬂﬁﬁ%ﬁﬂw§lp@ﬁt§héotlconmECbD@md 30
as illustrated in Flg and 15. 20 In the wafer
rR<pdBEPSATtApPar st ud! e?hﬁ%cﬁ%ﬂﬂf neenreliEchdsyr argh e
used. ?&Cthe el astic ynmeri ¢ supstance formng the

ePasti aﬁP%BPFBﬁPb%ﬁ%%Yc%%%%%@?%&?quqﬂeﬂﬁqu1Qlu¥hereby

Isotro g J1:)O|']dUC i ve_.connector 10 so as to .
SRp oo haRRY B br LR EeRe G o7 E G St o gPeARy 2t & high

uctive 25 fjlm.15 on the C|r it board 30 fo
?%@%eg ,o%*é¥”§hﬁ@GYf DSHE D FGF B néE?PSﬁtl?P is

BLCERPLLAl L LA o, Al SLEE bufer oo
&PQQHE&H¥§ tﬁmoggefﬁ%eé@e@ngaé rbe Cllnrs%%lctte%o%%qlAé%th_%ely
connecti on.

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 inspedtion electrodes 31 of the circuit
board 30 for inspection are electrically connected to the
terminal electrodes 42 of the circuit board 41 for
connection through the anisotrdpically,conductive
connector 10, a disténce of a signal transmiésion 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.

Since the frame plate 20 in the anisotropically
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specifically, the apparatus may be so constructed that

the elastic anisotropically egnductive film15 in the

5 ani sotropically conductive connector 10 is held in

an unpressurized | oaded state in a non-inspected

state, and the elastic anisotropically conductive

film15 in the anisotropically conductive connector

fETY Hel & HDSFETs Ui Zed WyiRasedcPEcthe Beberdiad having

for in%$§%¥ On and the 10 circuit board 41 for

Gonrde 99 éo&?lﬁﬁ’éfs% 25§ Tt A eePréufkPahdhe™, 30 Fopd
Eﬂ%ﬁ:%?iogt%y t he pressuri zi ng nechani sm 36, whereby

£RE SRS PEC Yo CEPELTEGdeL 23 F PRIPREN CFR@ UF 1T ok ol 30
Qr. h%%p%p%y%n arﬁlﬁbectnicaLly connected to their

Corr eSPoNdi NGt 6P MAF &r&CErdalBeass Th tie ¢enrgRtion can

ar 41 faor._connection through the conductive

%gr gaigd?5Ftaégﬁ%e§FF8annCgﬁgggﬁi% t YO T tyre
gppduetiyve . connector 10. In such a wafer inspection
apparatus, the circuit board 30 for inspection is

pressurlagd dpnpnd by s pressurl glng echoniem. o

uctive parts

35, whereby the

in the aehag_kw%csgwsw@d%s}!xgmgeome%% ar, ]t[%ﬁeare%_a tic

pressurized in the thickness-w se direction, eren

ehesbei-6ak by cpnReshing: theri ngpestion gl %%E%gﬁr%%p%ally

of the <circuit board 30 for inspection tot

coidespondi Bgnntef vt nad , ehegt fRdes; Aot BE L GIECU L +he
board 41 for 25 connection, and bringing the

caspective pontacts vbrtbenncOMACtraBADES 1434 RHQ
contact with electrodes to be inspected of a part of

dprtegfatedacye cuhtgh fosm@dooivacp9 s Wahllkvha NeeassdkLover
el ectrical connection is thereby achieved. The wafer

4 §iadhencheatedcd by poedetesdn ede ttenmpeeatukenbyY board
the wafer tray 36 to perform necessary

30 for inspection and circuit 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 te the above-—
described embodiments, and wvarious changes.or modifications
may be added thereto.

For 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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el ectrical inspection (WBI test or probe test) as to
the 5 wafer 1 in this state. sEXAMPLES The present
invention will hereinafter be described specifically
by ‘the foll owi ng exanpl es. However, the 10 present
invention is not limted to these exanpl es.
[ Producti on Exanple 1 of Mdl d] A brass plate having a
thi%kes st Fapemmladgs 28r.ovilded icaapliapakbpycef 1y
magneti ¢ nmenber-receiving recesses, which each had a
& G Vsedtlilgr WRas&editameedr inashe. 8vany 18handgh-holes
éﬂpse depth was 2.7 mm were fornmed in one surface of

cH ARSI SsRdnet o€ Baseapra&herby a drilling machine
at a fitch of 0.8 mMmin an X-X direction (the
di rect1dn FRERPREEPPHFFELY | SAnd e ornaingg tog (Ufe Meyx be so
dire%;ion in Ejg. 1, the sane shall_app
REFSITAEFEFR) thad 4hpi fERoypbohglafm 2h & YEbe frame plate 20
gkge%%iond(the direﬁtion means . a direction ,
perpendi'cal ar *F6°fRBNKEXYd et PRRECFheCRBRRSRIREING to a

I naft d I '] f jected |
BRPEEaNCPS: AitkgCPhaulleed Bablail bledr b fm tp the
' j .3 d dept h
308 R Mmr o bPHCer 1 FRathdbre o G et A ne
[ itch of 0.8 in th
O P RaTt i B e B Ot CePlnfe BT ot i i &%

i 8641001 Lhet eby pf pgduci ng.a {}9%%%9.”% Cangcfsl%

plate. A 60 spherical magnetic ne nade iT'on

and hawiengramediameier 0ok, 0. _%emwgsfégﬁ@nssgmi Epg%cg

of the magnetic nmenber-recCeiving recesses In
N0y naghet b eqhaser Pl a4 esordigd. a columar |id nmenber

having a thickness of 2.4 mmand 5 a dianeter of 0.3

M waghatr @nged reintilbi pzeaghsatnt B8 chip capacitors are
mounted on the circuit board 30 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 the
conductive parts for connection as iliustrated in Figs. 14
and 15. |

In the-wafer inspection apparatus, that having

tackiness may be used as the elastic pelymeric substance
forming the elastic anisotropically conductive film 15 in
the anisotropically conductive connector 10 so as to
detachably stick the elastic anisotropically cdnductive
fiim 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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magneti c nmenber-receiving recesses so as to close the
openi ng of the recess. This noyg magneti c base plate
was arranged on a ferromagnetic base pl ate made of
iron and having a 10 thickness of 6 mmand fixed by a

screw nechanism thereby nmaking a top force. A bottom

fpreeqway fade.in the same rmanner as in the
product ion"6f tREPEGH*PBr cet o ipkdew izalim dootiutheve
referred

CORRE R aTa IS By ittt o mdaiiie FororomBEa) AN . Mor e
S he ST L oM TR Wave RS calbeorbdor bhat the
ROt T it B G o oby ARy FART hborrotbat e i
e B B R s Rpa<FhPEichBoesoFe b 13
A 4o b A ene e Ol 1 BEE Pt ate, and
o omagnoti o hace rara hkaB BT e ol i v

cach havi g a L olece BT o0 1 HaN vl &Y arefel

otbesua £as bpapht h@iﬁéﬂ%%éé’{(ﬁgﬂﬁtﬂ& Y }ﬁe%tr{%%& and the

| ayers on said one surface of internediate

usrogi e bestet 41 ther ebynd@dki N, a4 %efs%ﬂ?:ﬁéziné boLt M cuit

force was made in the same nmanner as

Bonstruction o th Fa 3 Theera e rerdradfioe.
wgretylthéd "inspection electrodes 31 in the circuit board
30 for inspection are electrically connected to their
corresponding terminal electrodes 42 in the circuif board
41 for connection through the conductive parts 16 for
connection in the anisotropically condﬁctive connector 10.
In such a wafer inspection apparatus, the circuit
board 30 for inspection is pressurized downward by the
pressurizing mechanism 35, whereby the conductive parts 16
for connection in the anisotropically conductive connector
10 are pressurized in the thickness—-wise direction, thereby
electrically connecting the inspectioﬁ electrodes 31 of the
circuit board 30 for inspection to their corresponding
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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[ Production; Exanple 3 of Mdld] An iron plate having a
thi ckness of 6 nmwas providedy and one surface of

-~ this iron plate was subjected to a 10 phot o-etching

treatment using a dry filmresist and ferric

chl oride, thereby producing an internediate in which a

plurality of disk-like ferromagnetic substance | ayers

SZART Havi Mg & sehirtkréss tof.ce.ll connantian di aneter elof

0.40 mm had been integrally fornmed at a pitch of 1.00

AT xTke152dprett ianthad hepiedhtofa Ip@iame imined
he Y-Y direction on a ferromagnetic base plate nade
FIPESA A RKithg ¥afeRi dRAess bofcosp@rfimrm necessary

h?n-naqnetiq substance | ayers each having a thickness
6t °6.2 Tt were PEGHed VLSt hér sar easprbn thet) as to the

fe%ronggneti . 20 substance | ayers on said one surface
8f “Fhe iﬁ?bﬁ%ﬁ&iéﬁ@tﬁy using a resist, thereby naking
a top force. A bottomforce was nmade in the sane
manner as in the production of the top force to
#%RHHEE a nold of the construction shown in Fig. 7.

is nold is referred to as "Mold c". 25 <Exanple 1> A

f t f._stainl teel (SUS-304 )
Coot 11 o B SRR S S A SR T i 27 b dpay ibed
=d): ' ' f.0,15 i n which
Rty PP e Pt T BT Gir ety n b irder sie
) ntto d = SO t [
Siod, BT, 05060 1SS0 T 20 ¥ 0

mg@ﬂﬁgggiognﬁxgmﬁp@c§r§fq@gﬂdﬁ conposed of stainless
steel (SUS-304) and having a "thickness of 0.1 nm in

whi chaabreci-angul-ar nEhaaugn- heliexnRavi pg di gepgiong of

57 mm x 53 mm had been forned, were

provided, a plurality of magnetic member-receiving recesses,
which each had a circular section whose.diameter was 0.3 mm
and who;e'depth was 2.7 mm, ﬁere formed in one surface 5f
such a non-magnetic base plate by a drilling machine af a
pitch of 0.8 mm in an X-X direction (the direction means a
direction corresponding to the X-X direction in Figﬂ 1; the
same shall apply hereinafter) and a pitch of 0.8 mm in a Y-
¥ direction (the direction means a direction perpendicular
to the X-X direction; the same shall épply hereinafter),
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, were formed in the other
surface of the non—ﬁagnetic 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 plate. &
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produced. On the other hand, 4.5 g of conductive
particles 10 having a nunber _average particle
di aneter of 30 mwere added ?@ and m xed with 12 g of
addition type liquid silicone rubber, "X-34-1632"
(product of Shin-Etsu Chemcal Co. , Ltd.) , thereby
preparing a nolding material for nolding an elastic
aspiset T opl caddrye condustiote fddemoThese 15qohtak pgdaby
formng a coating |layer formed of gold and having a
thikaess of F5 mm omssurfraceedofinceaenpakt kikesagnetic
formed of nickel were used herein, as the conductive
perict-escdhe iy arecplate iwaghtiBenoarnaggedi bNbase plate,
alignnent on an 20 upper surface of the bottom force
iandvsl d-cd untvegudhict membgpaber;intihe thpcknece ¥aS2.4 mm and
arranged in alignment on the frane plate through the
spabamet®id athd -Foldi mgsnaterhakd piepanedaabove vas
filled in a nolding cavity forned by the top force,
RS UCoMThece reERévVEng spacerssand dhetdranes@5the
plate to forma nolding nmaterial |ayer.
BPECEIEImEgnéths weEesehen arranged on the upper
surface of the ferromagnetic base plate in the top
force B3-S P TIHREIGRer bawer #dé tef velie atepnardgnat c
3%se late iin _the bottom force and were operated,

s aliy

Ph& roPaFRgPLabE dPredF PhybFomeR &b Edted to a
ﬁﬁgggg&%geg%ngnt ynd e, Co djtigqg of 100C and 1.5h reb
ours whi | 8 appl'¥i Ny~ a" ParalI 1%l @ 5° Heigheta ey grhareby
AR PRt r BB 7 BE anarng thgor £ chefbér E90F Phebe. same
BEhLE 101 PoL RN 0 B8 B, o o o
mold of the construction shown in Fig. 5. This mold is
referred to as “Mold a”.
[Production Example é of Mold]
An iron plate having a thickness of 6 mm was provided,
and one surface of this iron plate was subjected to a
photo-etching treatment using a dry film resist and ferric
chloride, theréby producing an intermediate in whicﬁ‘a
plurality of disk-like ferromagnetic substance layers each
having a thickness of O;l_mm and a diameter of 0.25 mm had
beer integrally formed at a pitch of 0.65 mm in the-X—X
directicn and a pitch of 0.65 mm in the Y-V 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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produce an ani sotropically conductive connector of the

10 construction shown in Fig. i <Exanple 2> A frane

pl ate conposed of 42 all oy (cg fficient of |inear

t hermal expansion: 5 x 10-6 Kt) and having a

thi ckness of 0.1 nm in which 64 rectangul ar

t hr ough- hol es 15 each havi ng di nensions of 8.5 nm x

8f &r nomdvack beens f10¢ ke Sivas 4 @raldagn ¥akt gﬁakgaeaag the
laterally (8 x 8 through- holes) , was produced, and
shalcersskzcthe aonposady of rqpicsphahbenizearngly havipg @orce.
thickness of 0.1 mm in which a rectangul ar
tZhriougterh of e hawiayg rdideerisi ane: ekmB3mARh &1 2805 88n Mhe

had been fornmed, were produced. On the other hand, 8.8

@ wfdwoniductd i e-hpartorc Ifes-cehawi pgodubdnbenc BYesAgehe
particle dianeter of 40 gmwere added to and m xed

 widrs té1 - dofn addivmn am Fyige 17i.quTdis stdlicane rafehered to as

" KE- 2000- 20" (product of Shin-Etsu 25 Chenical Co.,
L8010, 'hereby preparing a nolding material for

- nmolding an el astic anisotropically conductive film

TResd vt &irnée app eoBnidgMalddat i ng | ayer formed of

gold 64 and having a thickness of 84 nmon surfaces

of cor®® parhiRleakeflopvites of HhEKetesgerd Wseth hareiprovided,
as the conductive particles. The frane plate was then
ﬁPfiaﬁB@dSPﬁfé‘IClegﬁﬁeﬁfuénléﬁn Blapperas uriaics tofd tive a
g%omfo in Mold b through the spacer, the to ‘
Por&e~Gas éPﬁaﬁgsati“ﬁna P@hﬂ%n? SR tHelm fiegrie tp ferric

E ggth . and the nol ding materi al prepared
ove fe: FE§§Y| Rr9R6Ha7 g chV T E5 ¥0aed 1By Whehn
%?gﬁ%?ﬁ%$’o%halsQLEQQEfQéggbmégge%ﬁg)éﬂggﬁgﬁieaqggggé 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 1.00 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 0.2 mm were formed at other areas than the ferromagnetic
substance layers on said one surface cf the intermediate by
using a resist, thereby making a top force. A bottom force
was 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 mold is referred to as “Mold c”.
<Example 1>

A frame plate composed of stainless steel (SUS-304,

coefficient of linear thermal expansion: 1.73 x_lO_5 K™)
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10 plate to forma nolding material |ayer.

El ectromagnets were then arra d on the upper

surface of the ferromagnetic base plate in the top

force and the |ower surface of the ferronagnetic base
plate in the bottomforce and were operated, whereby

the nolding 15 material |ayer was subjected to a
c@Ringavieat aehbickoess obndilfons, ofn 300GCrand kdrtangular
hours while applying a parallel nagnetic field of 1

tera gt hebas t fechelymei he dbndes somf oft HE topuf or dd . 5 mm
and_their correspondi ng magneti c nenbers of the

HHtd I dor Eerneder@bys for mbhigmnvet @istdld y2@nd laterally (4
ani sotropically conductive filmin the frame plate to

Pt dtucer i St s opi s | Bredirkitt iarel ommector ehchhe
construction shown in Fig. 1. <Exanple 3> A frane

(1 HRE St et F % ntleasl steE-I03UsSa804 havisy a
coefficient of ljinear thermal expansion: 1.73 x 10-5
-%%ﬁCkféﬁﬁf t%’%i%-gl A hi ik dsicofa gerd-ame s wWhicehoh—hole

%E%Eglit . of circular_through-holes each having a

Pameter” S5 B HimHad 65 Beerr FBY ked B5e@s fpamgj giere

ggyhggj y and laterally at a pitch of 0.8 mm was
oduced,” and an elastic anisotropically conductive

fil ' is f te |n . th .
mnner st Exinn S5 ¢ e eySpr oAt G ricles
ﬁgb§gbtgph%%yé% %%%%%%%k%%; %%E%gégéwgﬁggzgfpggr%%ewere

construction "Shown
phate ¢8mMaeged 9k stalnl 8ss el 4GSUS- 304 L
coef fici ent ofllfﬁeg?%?hg?ngfggxsgﬁgiéﬁ? B3 %lgb%%

Kil) cod@ %ﬂ@b@@Ying—§4th%%5me%§rgﬁugtléfnE%iﬁDE%@&CEhemical
144 sets of

Co., Ltd.), thereby preparing a moliding material for
molding an elastic anisotropically conductive film. Those

obtained by forming a 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 ih 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
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t hrough- hol es, one set of said sets of through-holes

bei ng conposed of 3 through-R@el es of 2 rectangul ar

t hrough- hol es each having di mensions of 6.0 mMmx 4.0

nm and arranged in a state separated from each ot her

for arranging a conductive 15 part for connection and

a rectangul ar through-hol e having dinensions of 6.0

% 40T e eerswete il dre dieuoregnet ipabtsewpiehe in

had qgﬁn arranged so as to alternately alignin a _
AT T Oh T e oRedRpGsed vbE reheseh@ molding

t hrough-  hol es being hereinafter referred to as "a
tl?ﬁ’foeifg'rf’-lh B vt "ub] 9ei@dden af 6pREIsbrastnenial igder
vert[cal”y and Iqteralli élz x 12 sets) , was
pﬁOdH{f-ctécR At 2Yphcaps éaehhoepaposel: ofpEtvding esparallel
st eel .(.SUS-.304 having a_ thickness of 0.1 mMm in
Wi &G gcjtegﬁi;lﬂag(rjl tYedagREAEren KEGi Redwer Henshomkeps of |
%ﬁéquQXjﬁﬁcﬂ?EP%P een forned, were 25 produced. In
the above-descrited FrdcESS F CSPEPEARI TN Het Gt dies Of
r.0 - in o t hrough-hole set js 0.5 mMm a
E)ﬁ!?]tec%%%ft%t gf%tﬂﬁr%dugh%-eﬁgﬁjé’ g@fglf‘geﬁ?e‘?lﬁa%nce
b t -holes.for receiving the
raerroarecaary e ole e R n B Lae ot gy ts oo
1 | a1 QLT ' nd 6.9 int
PR o reer SR e PR Gl e ot

Bandrdc0o8 ahowandyctiye particles having a nunmber
average particle dianeter of 40 mwere added to and

AExe@pwet p>16 g of addition type liquid silicone
.rubber, "KE-2000-20" (product of Shin-Etsu Chem ca
Co., i dramd herehy prepaingraqmokedipg raterial; 10: of
for nolding an elastic anisotropically conductive
lihenr Theseaobtabaediby: foraingtagcpabhAghkaysl a
formed of gold

. thickness of 0.1 mm, in which 64 rectangular through-holes

each having dimensions of 8.5 mm x 8.5 mm had been formed
'S0 as to align vertically and laterally (8 x 8 through-
holes), was produced, and 2 spacers each composed of
phosphor bronze and having a thickness of 0.1 mm, in which
a rectangular through-hole having dimensicns of 83 mm x

83 mm had been formed, were produced.

On the other hand, 8.8 g of conductive particles
having a number average particle diameter of 40 Hm were
added to and mixed with 16 g of addition type liquid
silicone rubber, “KE-2000-20" {(product of Shin-Etsu
Chemical Co., Ltd.), thereby preparing a moldiﬁg material
for melding an elastic anisotropically conductive film.

Those obtained by forming a coating layer formed of gold
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and having a thickness of 84 nmon surfaces of core
particles fornmed of nickel were used herein, as the
conductive particles. 15 The ﬁgane pl ate was then
arranged in alignment on an upper surface of the
bottomforce in Mold ¢ through the spacer, the top
force was arranged in alignnent on the franme plate

o ugly irhe spacerkneand dhealdifg swmtrerkieal orPEgpar ed
above was filled in a nolding cavity formed by the 20
ey tfiarless fidwendadtdomifcdreqe welrke (fowa $pRacens andithe
frame plate to forma nolding material |ayer. -
Ebecticdmagnetas: tvierlest.hen arranged on t he upper

surface of the ferromagnetic base plate in the top

f or ce Tlandf thme| phetre swad aclecof a t hendet romgnetnine®ass an
plate in 25 the bottom force and were operat ed,
wheeeby e awlodi nge atteomalf olvayped nwaslgubj et edgl otAe
curing treatnment under conditions of 100C and 1.5
RBAFSIwhithe appl Viomgeavpar alrrengé@ inmghéyboetfit ebnl ofe

1 tesla between the magnetic nmenbers of the top force
SREMEhBL R LeoPESHERILHG ARgAGEI canBnbbesmofdindgenaterial

bottomforce, thereby formng an elastic
RhtR3FrEpPrEAVEy esndbéipdelni Annphdihe ¢rahey pfetteed By the

Thenglastic ani sotropically conductive filmthus
O kAT Whs th&nPelibpEctedcto Lhsek desmstrichidiithgshe frame

ther eb form ng rectangul ar through-holes in the
%?aa%‘?i’go Eﬁif%‘o?rE}BigéPFym%ﬁah%%i%%Y%ﬂ m linking to

the respective through-hqgles for receiving the
FaRCEneATns S e T Yheind T5RReE%aRg RE6 Hgper

el ectronic par
SEDeL 008 00O MG T IMAS, 188 The op roree
eﬁﬂfsﬁﬁgci$ﬁgr398¥@a£g gkgthé4ferromagnetic 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 applyving a parallel
magnetic field of 1 tesla between the magnetic members of
the top fdrce 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 compdsed of stainless steel (SUS-304,
coefficient of linear thermal expansion: 1.73 x 107° K%

and having a thickness of 0.10 mm, in which a rlurality of

circular throughkholes_each having a diameter of 0.5 mm had
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In the above-described process, the |aser beam

machi ning for the elastic ani %%t ropi cally conductive
film 15 was conducted by neans of a carbon dioxi de

| aser (manufactured by Mtsubishi Electric Corp.)

under conditions that an output was 10 A, a frequency
was 100 Hz, a scanning speed was 2,400 mmim n, and a
bleaen df armetérswass 160 Mg 0resGormariat ive Exaepke 1> at a
An ani sotropically conductive connector was produced
iPLEde sank. hramervas prodixanp| earld exceptisthat a frane

pl ate conposed of PET (coefficient of |inear thernal
eXpaitsiomic iyl cd ded)ivand iHaviveg dotchiedkne@Ss8hok frame

~0.15 mMm 25 in which 16 rectangul ar through-hol es each

Ha\a Ry 1rdi tfen siaoes mefnrk2. Bsmmirx Ekbrplemlhadhbeeny producing
formed so as to align vertically and laterally (4 x 4

3t cigiEdidias)ce l agggluaised asnneetbramé phat eonstruction
the resul tant ani sotropically conductive connector,

A ti% 1 iwas 1aused on the el astic anisotropically

conductive filmby shrinkage on curing of the silicone
§%"ﬁ‘ﬂ\§’é|e i*f the curing treatment of the nolding
mat er i a result, warpage was caused on

t he !%5%1?%34%%@?%% il Tonned@ssr steglt HEUSH B4,

fanaui iy, of e s ace thercof vas ot ot ained. I,
addition, thé Et FVE™Part §XPBRS Edhnett ok of0 thE )
R e R
SBrnedtn BErvelh' b ECrFctfiTboarn Tor et the e ing
éoﬁbBQHhto?o§rgh§85gh—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 throughuhole 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 fo as “a through-hole
set”), had been formed so as to align vertibally and
laterally (12 x 12 sets), was produced, and 2 spacers each
composed of stainless steel (SUS-304) and having a
thickness of 0.1 mm, in which a rectangular through-hole
having dimensions of 144 mm x 84 mm had been formed, were
produced. In the above-described process, a clearance

between the through-holes in one through-hele set is 0.5 mm,

a pitch cof the through-hole sets {(center distance between
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connection in a wafer inspection apparatus. 15
<Conparative Exanple 2> A nolding material for nolding
an elastic anisotropically c Aductive film was
prepared by adding and mxing 4.5 g of conductive
particles having a nunber average particle dianeter
of 120 minto 12 g of addition 20 type liquid silicone
ribbeth rduGiddied? "fdprediat-ial Shkne & stoheni £l in
Co., Ltd.) Those obtained by formng a coating |ayer
faotjreich ofg golbwaid-Hedw rgta)t AsCknes suefid25e MBI
surfaces of core particles fornmed of nickel were used
eireat,icas arive cOnductiinvehparvtireiesl &rétion in the frame
ani sotropi cally conductive connector was produced in
ttHétsane manner as in Exanple 1 except that this
nmol ding material was used. 69 <Conparative Exanple
3> A ndhdihg aeherildndorlthdl dj rgd abnehasivé particles
ani sotropically conductive filmwas prepared by addi ng
aad ingi e mgnbes gvefragenduct i vee pardnadeas draviongumd were
nunber 5 average particle dianmeter of 30 minto 12 g
6fid54ditei R oy ped Fathdlsi ¢i ebmeddivtiver £yhKE12000-60"
% ﬁoduct of Shin- Etsu Chemical Co., Ltd.). Those
Bt-aFRed EybPSFﬂ1nEEa20Q%a¥@nng%y%KﬁT@ﬁnéﬁlaﬁEg@Dd

g hav%ng a thi kness of 75 nmon surfaces of core
g FPitfes ?ornﬁa of - nFRREFONERENNEAT16 RELERT Aeteldal

gnducé ve parti g E An anlsotroplcally conductive

onnedt ot fas” pr btctd a??ﬁ??ﬁ?%&ﬂﬁ% FafReAugsivg film.
ﬁ%ggglgb%al p% tPat this nol '¥%rlnater|al was used

nensi ons  Of -t he T eePetdiv e Har B¥6pofPFBRd 8f gold

and having a thickness of 84 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 o 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 molding

material layer was subjected to a curing treatment under

conditions of 100°C and 1.5 hours while applying a parallel
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15 the conductive particles in the conductive parts
for connection and duroneter hardness of the
conductive parts for connect i°dn in the _
ani sotropi cal ly conductive connectors according to
Exanples 1 to 4 and Conparative Exanples 1 to- 3 are
shown in Table 1. 20 70 ( Table 1 ] mto to to mO

1 l l [ n 8] |
té')ag noé%(t g imdl\lgjfU)l ai%saaogm%etgoctqgﬁ& Ja Em)eJC% In)afnbgrg £

"gte ﬂBﬁDﬁ@ﬁ&éNéﬂdnﬂhéNﬁDéaﬂgégﬂgndanﬁ h@gn@t&@ Qegbegs of
o 1,1 vonro- mvoommm

@@ @o@tcdio fr@d [ )t HR @by Cfern@n@ l§ln Ql&lslélic\f t0 0 C
tot mcO aEN- CO- CDCQ NNKOOOOO winm
@r@sw t@orNas)l ity demdmdtilvet fimunv 1@ @hbOrkhhet 9181 Cep

The elastic anisotropically conductive film thus
formed was then subjected to laser beam machining, thereby
forming rectangular through-holes in the elasfic
anisotropically conductive film, linking to the respective
through-holes for receiving the electronic part of the
frame plate and having dimensions of 6.0 nm x 1.7 mm to
broduce an anisotropically conductive connector of the
construction 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 Hm.
<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 cof 0.15 mm,
in which 16 rectangular through-holes each having
dimensions of 12.5 mm x 11.5 mm had been formed so as to

align vertically and laterally {4 x 4 through-holes), was
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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, tThe
conductive parts 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 molding an elastic
anisotropically conductive film\was prepared by adding and
mixing 4.5 g of conductive part;cles having a number
-average particle diameter of 120 WUm into 12 g of addition
type liquid silicone rubber, “X-34-1632" (product of Shin-
Etsu Chemical Co., Ltd.). Those obtained by forming a
coating laver formeﬁ of gold and haviﬁg a thickness of 125

nm on surfaces of core particles formed of nickel were used

herein, as the conductive particies.

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that this melding

material was used.
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.CEyHcEHpPVUmMVY E'"oNauoHaiu "or

oauuoo zo, 3 Zxed avt ~onpuo~'" g-4er ernes,; tuTT3 eat
onpuoo ATTeo?doa; oszuy PT}sRTg 71 [Eval uation of

ani sotropi cally conductive connector] After the

ani sotropically conductive connectors according to
Exanples 1 to 4 and Conparative Exanples 2 and 3 were
sUbjreed el 1@ EEpOSI1€UTd Nng treatment under 5

conditions of 200C and 2 hours, the follow ng Test 1

and Tasmo2dweyenpeet osmedo onmd hesey ani sotdapical |y
conductive connectors. Further, the follow ng Test 3

arrd. skestopt anelrley  qperdharined: @llkheaanpsebhepicay | ¥dding and
conductive connectors according to Exanples 1 to 4

and iConpariatd we Ecaniplog i%e partest ed: honengl gchimsier

plate for test, on one surface of which a plurality
ofvepatdee et iellectdiates pl atred owuhhigebdiongthe addition
surfaces thereof had been formed in accordance with

thee damp ishtstidiroas avbdeter NKBF2000d6CY | Ver@aundis $Or shin—
* 15 connection of an elastic anisotropically
ESAduEtiove it fe - -ahddthe ofhese etlentimede byl doenfioy a
test, on_one surface of which a plurality of
pafteérHedasgractronesd prageddweefl foving on theclnasaces 75
t her eof h%d been formed in accordance with a pattern

Mt PPoddr tR6eFnhatpaPter RasF it hes cherned i ¥de Iparksl 2@re used
ﬁor connectign of the elastic anjisotropically

cohddtri 68 TPFI APABFETBRoDRBEECI @ ani sot ropical |y
condugﬁlve . connector. was arranged in alignnment on

sai d ofe BIERdde Hilat €PEHRTe FANRCETEFewas produced
ggskﬁgoggg iHachQ a ngnngr thgt t he conductive parts _.
or “connecti on of thd &l'atfFEP2S bt EHAR o IYts molding
eopduet i ve kil oL hereof are located on the
Dimensiocns 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 te Examples 1 to 4 and Comparative Examples 1 to

‘3'are shown in Table 1.



respective patterned el ectrodes of the electrode plate
for test, and the other el ectrode plate was arranged
in 72 alignment on the elastic anisotropically
conductive filmin this anisotropically conductive
connector so as to locate the patterned el ectrodes
t hereof on the respective conductive parts for
commestéon.) 5 The el astic ani sotropically conductive
filmin the anisotropically conductive connector was
then pressurized in a thickness-w se direction
thereof by the other electrode plate for test under
an environnment of 80C so as to give a load of 20 ¢
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val ue, maxi mum val ue and m ni mrum val ue of the

conduction 73 resistance, and,the m ni nrum val ue of

the insulation resistance in'the three thousandth

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

pER taeruredi orelcelc tarddes: r 1@l qallatedoniitibr gok decbade been)
formed in a central region in accordance with the

sane pafternths anipattericolleanditiidtieepaicis el ofrer
connection of an elastic 10 anisotropically conductive
fadoprEnang dxagpildsode toudf and Cofipaiiciva mtamplés y2 and
of | ead el ectrodes 102 electrically connected to the
PedifdEt i@ igattedr fedaebestr cdesng Oflrdrytreen iprind «d

wiring (not illustrated) had been forned in a

peridghidrals edge@00&gi ami andothe, ditherf cllestingdd egliatie and
105 15 for test, on the whole of one surface of which
deeémroirerel geredgucdoenplheed apidoigotmwidrald besmductive
formed, were _provided- An ani sotropically conductive
CORREEEGF 510 MASENS r dHyfedl Ol ading Jre tePeardodespl 4t aere
100 for test ip a state positioned in such a manner

PRAEOLREICBRAGREI ¥R DAFEEPDBRLEY feANBIHHE |CORIIC e
el asti.c an%sohrOﬁéEaII gonguctive film15 thereof
APES T 5ERBelOoR TRB . rBshekti b e  HAI ISR b ieTeErradas 2
%%%toﬁ,the el ectrode plate 100 for test, and the

other "él ectrode plate 105 for test was arranged on the

el asti anj-sot.r.opj call conductive film15 in_this 25 . .
aniso#%gb?€%1t§%%§n &@%ﬁvgoéb ﬁ%%to?nlﬁquﬁ%rface-og which

sespeetivey beag.eleplindes. 402,101 said ang ghecinode
plgte 100 for = test and t%ee%%ﬁ%%ﬁ;é1§cFro§3%f0§%l on the
EnerOtBEr tRLBELFONS been formed 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 gdld

-on the surfaces thereof had been formed in accordance with

a pattern antipodal to the pattern of the conductive parts
for conneqtion of the elastic anisotropically conductive
film, were provided. An anisctropicaily conductive
connector was arranged in alignment on said one electrode
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 electrodes of the elecfrodé plate for

test, and the other electrode plate was arranged in
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74 plate 105 for test were electrically connected to

a voltnmeter 110, and noreover,sel ectrically connected

to a DC power source 115 through a constant-current

controller 116 - in parallel with the voltneter 110. 5

The el astic anisotropically conductive film15 in the

anj sotropical ly conductive connector 10 was then
Fre<ENG Yo PR ntle t ¢ ekhbs 2w et mhirrigetlilgn cbhdnedf vbyfilm in

the other electrode plate 105 for test under an
éﬂ\ﬁ F oHiheHt PP LG pbhy t @rprirativiee coongstoo ghvesatd ohdcate

2%120 %gg a_ 10 conductive part 16 for connection.
it rehficlofodes Ahgreofpphi sliet beonective he

onductlve parts 16 for connection of the elastic
SRRSO AN SR uGAVE T oM 15 for 20 seconds by

the [X%EO source 115 and_ the constant-current
controf '&r® %t?ﬁ ?ﬂf§°§¥%@é¢a%ﬁXuﬂQQﬂﬂ§q%VelélﬂWeln the

SRS AT B S e TP L LIS e

cgesgls ss %af%rngqeon he C uctive parts 16
?grgcgﬁnég |¥ionp SGpposi ﬁlPHaF ?ﬁ%og[?%LﬁW%ﬁ?t hpl i ed
n Y rt 16 for connection is I1 (=_1
?ewgﬁ gag{-u}éftteag%f\e?ﬁ&éﬁ EBdFV)a%fe?wca}mﬁdtktqﬂ/@Opﬁrﬁo as
=Ccgn [ S conduct i
%gs?g?angem%%gmgg E? eé |%g%%%%P55ﬁ§§RMé%ft9ﬂ9HGCtlon'

AotdpowWng SﬁH@B%QBgQEEllyé%gﬁﬁu£{§§éxggﬁggd96% R 1214 for

16 for connection asti ¢ ani sotropical

onduet+ye fH! Ah15 ﬂﬁﬁgepr§§3§§%é% £é§F§%an% the
sane 25 manner as in Test 1, a conducti on reS|stance

Hﬁemélﬁaﬁheﬁfret@@r@@ngﬁcﬁéVecéﬁﬁdé%fg%fﬂyéfgyy%% L ng
of the elastic anisotropically conductive fil
daoundb f nthéecsad®c?dve parts for connection in the
thickness~wise direction and an electric resistance
(hereinafter referred to as “insulation resistance”)
between adjoining conductive parts for connection were
measured. After completion of the measurement of these
electric resistances, the pressurization of the elastic
anisotropically conductive film by tﬁe 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 value of the

insulation resistance in the first cycle, and the average

valiue, maximum value and minimum value of the conduction
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manner as descri bed above. When a val ue of the
conduction resistance Rl is 0 nmQ or !omer, an

al |l omabl e current value of thé conductive part 16 for
connection is 1 A or higher. The average value of the
conduction resistance RL 5 is shown in the follow ng
Table 2. Equation (Il1) RL =V1/11 76 ( Table 2 ) _
GresistGmee mdnd . thd nGmiNud GRIe of(the MhEu1EtMhe-
CODm73 000000 mon\ QO MttJ CD CD N ~ ON
MamiMitanide Graptrey thrde Fjhoyps¥ndithNcGal€- akP sEokh) inOthe
a ' GV V CMof N EOmMm- M | Uayj CODMCD
dolNayirg Gable t2>D rn t~ EMN OUm

Test 2:

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 formed in a
central 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 anisotropically conductive connector 10 was

arranged on said one electrode plate 100 for tesf in a
state positiored in such a manner that the conductive parts
16 for connection qf.the elastic anisotropically conductive
film 15 thereof are located on the respective patterned
electrodes 101 of the electrode plate 10C for test, and the
other electrode plate 105 for test was arranged cn the
elastic anisotropically conductive film 15 in this
anisotropically conductive connector 10. The respective
lead electrodes 102 in said oﬁe electrode plate 100 for

test and the common elecﬁrode 106 in the other electrode
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t'f - OM (:341a>toornv F_ E>O0 Hfl ooo
0zoo AAAAAAUODI - ONNCD ~~ NMMM
ON >JC/l Ual maoo0dfCD "I GNNNNC N
xo ti Uybnm-CJ QOCD[~44U>N 0>Etf->
eDovm OEO O FIl cJCGJC NCGJC CldCNI
EmM6i NNNNEXENEN wWWWO0 0 77 Test 3:

@le e ey ofter pleatie Welle AL QRA0NEG SHEAACEPf LMY ch
voltmeter 110, and morecver 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 measured by the
voltmeter 110. This voltage measurement was sucecessively
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 V,,

a conduction resistance R; was determined in accordance

with the following equation {II). After the conductive

parts 16 for connection of the elastic anisbtropically
conductive film 15 were pressed 3,000 times in the same
manner as in Test 1, a conduction resistance R, of each of
the'conductive parts 16 for connection of the elastic

anisotropically conductive film 15 was found in the same



a plurality of patterned el ectrodes plated with gold
on the surfaces thereof had bgen forned in accordance
with the 5 sane pattern as a pattern of conductive
parts for connection of an elastic anisotropically
conductive film and the other el ectrode plate for
test, on one surface of which a plurality of
Ftt e et efeter s prared vWihem golvéluenofhehsucdadestion
t hereof had been forned in accordance with 10 a
Fa TR ihodal 106 ik athawerer ofart ke loontiliet cuerent
garts for connection of the elastic anisotropically
GidTc Al 09 | $M N pricvitdet Tar awnescitdphcabl § A or
onductive,  connector was arranged on said one
FE0EFode TPFatE eFar St ¥at ue; ﬁfatgﬁaﬁenﬁbgﬁi%rﬂé%simtance Ry
such.a manner_that the conductive 15 parts for
E8nRECH T on bt hthe 1 eting A6t ropi cal |y conduct i ve
filnwtgeregf arﬁ &gga%eq_on t he respective patterned
el ect rodedt Pt AL &f eft rode/grate for test, and . the
other electrode plate for test was arranged in
alignnment on the elastic anisotropically conductive
firlmin 20 this anisotropically conductive connector
so as to locate the patterned el ectrodes thereof on
the respective conductive parts for connection. The
el astic anisotropically conductive filmin the
ani sotropi cally conductive connector was then
pressuri.zed 25 in a thickness-w 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
measure the conduction resistance and insulation
resi stance of each of the conductive parts for
connection. After the pressurization against the



ani sotropically conductive connector was held
additionally 5 for 3,000 hours, the conduction

resi stance and insulation resistance of each of the
conductive parts for connection were neasured. The
aver age val ue, maxi mrum val ue and m ni num val ue of the
conduction resistance, and the m ni num val ue of the 10
i psubatignyregsistance at an initial tinme, and the
average value, maxi num val ue and m ni nrum val ue of the
conduction resistance, and the m nimum val ue of the
insulation resistance after 3,000 hours el apsed are
shown in Table 3. Test 4: 15 As illustrated in Fig.

17, one| eljectrpde splfate 100 | far fesf Having a size
greatery than ah A g0t fepj egdldy ¢Bhdldti ve connect or
10, on ore surface ¢fe W ok [a=pl ur &l Ty of patterned
el ectrodes gég ﬁiﬁtgd M th dold on fha surfaces :
t her eof| jadstepn _fojnmed in 4 céntyal{region in 20
accordante with thelsafe. patitenn as @.fattern of
conducti ve parf sz16 o[ «cloaneeli op~ofogn el astic
ani sot rjopijcal | y Scopduttijve fillm 15,{ apd on said one
sur f acq of| WiiL.ch 2 B el &)= of 2| ectrodes 102
el ectrijcalil y §§Hq§§ edl tq =t respgetive patterned
el ectrddeq 10438y -a} b ntied | 1 i ng 25, ( not
i1 ustrat gd) rhag—bepn—forireg—+h arperipheral edge
regi on, ardﬁthe_?%ﬁas;e&ec&nada pl atle, 105 for test
having [a |size fri€a) er| #Han |the ahiedot fopi cal |y
conductfi ve.s ¢gnpectbr 791 10 __on th hol e of one
surfacg ofl whiwc conpn ellectrodeg | 106 plated with
gol d hdd beeh ¥ Eﬁt‘% 1. mere, provi ded.| The |
ani sot rjopifcal | onguct i ve ¢onpector] 10 was arranged
on saijd ong oct+ pdel pllate 100 forf st in a state
. g | + 30w || w oo
posi ti gned & g%Em wa | ca
= @ | o | e~
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5 in such a manner that the conductive parts 16 for
connection 15 thereof are located on the respective
patterned el ectrodes 101 of thé el ectrode pl ate 100
for test, and the other electrode plate 105 for test
was arranged on the elastic anisotropically
conductive film1l5 10 in this anisotropically
gerduct-i ve connector 10. The respective |ead

_electrodes 102 in said one el ectrode plate 100 for

test angktdeccorpma leed rade 406 | not ReeOtN€Face of which
el ectrode plate 105 for test were electrically

eopneeted th0 o fa puelterater e140+ rands I LQMENIwith gold on the
el ectrically connected to a 15 DC power source 115
bhi-gughsa teersbantha@Ubeent re@RLEOL efccddbhrde pardl lele
wth the voltnmeter 110. An electrically insulating
teamephitkerapacen p2Qthavi Bg achBi€knes Hoft B0%r of
the overall thickness of the elastic anisotropically
condactive bifl emlElentiheaahssotoppetaBhly edonouidtie/ei 1m,
20 connector 10 was further arranged between said one
ghdcthedetpkat el&00zbdr pésteahdrtbhesiot her celeectrddee of
plate 105 for test. The other electrode plate 105 for
veschwasrinealipressupbkzedrined aet édickatess pliaged with gold
direction thereof at a 25 position outside the spacer
anpothn shefacher tharfatehod hern Dihead dreciacoddapicat erith
105 for test under _an environnent of roomtenperature
3 0P bhpFes3nhhbCdel obth the ki soET ofi ddid yogguctive parts
conductive connector 10, thereby bringing the comon
BPRcEPOURC1O8R 0P Tt Be of het T BF ettt Plised Lyosopguctive
eft into contact with the spacer, 120. In this state,
HUBi sYOFFi BROYAEEDr J7 11 SCdrindCRvaY pareauab for
connection 5 in_the anisotropically conductiv

%%%%%%%%¥ q@sigrﬁagged on saP one "eiectrode p?ate for test

fot

n a state positioned in such a manner that the conductive
parts for connection of the elastic anisotropically A
conductive f£ilm thereof are located on the respective
patterned electrodes of the electrode plate for test, and
the other electrode plate for test was arranged in
alignment on the elastic anisotropically conductive film in
this anisotropically conductive connector so as fto locate
the patterned electrodes thereof on the respective
conductive parts for connection.

The elastic anisotropically conductive film in the
anisotropically conductive connector was then pressurized
in a thicknesé—wise direction thereof by the other

electrode plate for test under an environment of 80°C so as

to give a distortion factor of 20% to the conductive parts
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After a DC current of 1 A was then applied to one of

the conductive parts 16 for cegnection of the

ani sotropical ly conductive connector 10 for 20 seconds

by the DC power source 115 and the constant-current

controller 10 116, a voltage in the conductive part 16

for connection was neasured by the voltneter 110.

s sltegel oreasurersnire ds: succesdiivel yepéstonaedand

on all the conductive parts 16 for connection.

SIS tHPT MRS 11 DE cuf reewsth afplthed cboduthéve parts for

conductive part 16 for connectionis 12 (=1 A) , and

&°T9 a8 CAge BPaltgs Uy prechertontienias:pwit the for

connection neasured is V2, a conduction resistance R2

RS S@ST&FHGTEd Y iaPTaEdridan cennerhorheas ohe b additionally

%guation (LIl) After the conductive parts 16 for _
Anéeil8n holishe 1A SOREysTEan Fesdhtiares vane ohmect dFion

10 were pressurized 20 for 3,000 hours in the same

FERREERS S R ITESC3 0fa theoRRBERFEAVEeBR BEANERr REOGTection

the ani sotropically conductive connector 10 was

Hgfgrﬁﬁﬁgarfﬁ‘the same manner as described above.

When val ue of the conducti.on resistance R2 i.s 100 nQ

or Ioar/ehre, DAY DwEb & ¢ BPERtUW dlde e fifhEipgnum valde of
d j t for _connection is.,1 A or higher
P e BB S e PRe CORduED? ORiT B R e
' t : ing.Table 3..8 Wen th t her
gﬁ%@??%ggongfggkégﬁ%egF %gsl%%%%%%rF%ga i d2t° VST 9e
JEBte 4 hAxSHGR 3-MBANSLathal; the o iSéQ{éLtQ%gﬁﬁ&ﬁﬁ:égon

the conductive parts 16 for connection = of

2dd 50t £9PECakhy ¢ARAYEHE Y8, C t 1.§,40%:;80d 5
the deformation by the prggsﬁ$P§§I§%wﬁﬁﬁ b %?%ﬂﬁﬁgg

et eTd £ 9ee phaterf 9r ob @ShohiSs K LRlsod NEFL 4R in Table 3.
possibility
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 wiih 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 foi connection of an elastic anisotropically
conductive filmrl5, 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 having a

size greater than the anisotropically conductive.connector
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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 anounted to 0.1 mm or greater.

Equation (111): RZ = V2/12 82 table 3 ) - y aox N

QA NQ wm oQnQVegmFGNMOCODWO ~E.C

FOM @mo tNeeN-whe e miD el s@r@ace 8fdwAi éh As Acdhmd: ®lectrode
~tiOCG mON Ubi... NNNMto mQC ro _ x ti .~i
Ji06cplatesh witth gplE NaW MeMndformed, were provided. The

anisotropically conductive connector 10 was arranged on
said one electrode plate 100 for test in a state positioned
in éuch a manner that the conductive parts 16 for
connection 15 thereof are 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 anisotropically conductive film 15

- in this anisotropically conductive connector 10. The

respective lead electrodes 102 in said one electrode prlate

100 for test 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 contreller
116 in paraillel 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
préssurized in a tﬁickness—wise direction thereof at a
position outside the spacer 120 on the other surface of the
other electrode plate 105 for test under an environﬁent of

room temperature to compress and deform the anisotropically
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nducti@gﬁgénééctor 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 cornector 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 110. This voltage measurement
was successively performed on all the conductive parts 16
for connection. Suppesing 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

measured 1s V,, a conduction resistance R, was determined

"in accordance with the following eguation (III). After

the conductive parts 16 for conrection of the
anisotropically conductive connector 10 were pressurized
for 3,000 hours in the same manner as in Test 3, a
conduction resistance R; of the anisotropiéally conductivé
connector 10 was determined in the same manner as described
above. When a wvalue of the conduction resistance R, is

100 mQ or lower, an allowable current value of the
conductive part 16 for connection is 1 A or higher. The
average value of the conductioﬁ resistance R; 1s shown in

the following Table 3.
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XE% ' UWWWWWO0 2 0 83 @s apparent from Tabl es
2 and 3, it is understood tha? according to the
ani sotropically conductive connectors according to
Exanples 1 to 4, a good electrically connected state
is achieved, the good electrically connected state is
5 st ablipenethénedheveslwbenctibepantsofsopiaal lwas
conductive connectors are used for a |long period of
trimes stidereda i Jhres tt Enperdaterse dniinr eoeent. mhinthethat the
ani sotropically conductive connector according to
Consparatione fBcamgl efl toe tdvadothérvehandist hé foameonnection
plate 10 was greatly defornmed by shrinkage on curing
off tthe sirfliscdwepigkldly icordhetsvepcofinktotorny0the 20%, and
el astic anisotropically conductive film because the
frhgneeploane tsgpp ot ithg thve s selrdghité canpsothepd thety
conductive fil mwas conposed of polyethylene
ferEpRPHsl atletel fowadesitud sdigreirtul theselbscaonpdeesiphéity
positioning and fixing of the el ectrodes of the
&heét £BgeC %P“&Fe§lﬁ6ltrtoé‘§t Plpiret herahesot Rapi kal pyoken.
condu tive connector according to Conparative Exanple
ShegafPLEr ohbe] ﬁeﬁﬁé ¥EAGUELPYPEY FRent R e kPes3tMf seon
ggrectlog a g conductive parts for 20 connectlon
?59695 ttah tﬁ CELECHFI BLRES| §PANERS VAPl S of the
on uctive garts or.c necb ﬂn were rai sed when the
hF ot F opfE PPya@8H858 nBet oF HhS2uSkd. for a

Iong Eperlod OftffﬂP QQFQU%Q Epe particle dianeter of

guation



conductive particles contained in the conductive parts
for 25 connection was great, 6 that stable electrica
connection was not retained. In the anisotropically -
conductive connector according 84 to Conparative
Exanple 3, it was difficult to pressurize the
conﬂuctive parts for connection of the anisotropically
condtigbi ¢e 3cbnnect or so as to give a distortion factor
of 20% without deforming the electrode plate for test
by the 5 pressurization because the duroneter hardness
of the conductive parts for connection is high. Such
an anisotropically conductive connector is difficult

to achieve glegtricagk cornegtion foja afgr | thout
.deform ng on br%@kingut@etcincjgi hdard ¥or
i nspection and tthe 10 éid qutl boar deflor |COMNe¢t i on
when it is ugel|ithga saf®erf inspectiqgn apparafjus, and
t hus inVO|V§i @i 1d ebl emugon| pfactiqal [usg. $5
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of the circuit board for inspection, and a contact

menber, which is provided on_the front surface of the

circuit 15 board for connecti® , and on which 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

afs apgpeehitofrofavetheen zanhanged; cand LAREABEISSH | Fhat
such a manner that the termnal electrodes of 20 the
eccoudtinhoand ther andspecbiponaane eppasedite thghdéctors
correspondi ng inspection electrodes of the circuit
boapddifigr tbn8pecpilen, lelectr i sabbydconsectiglipaonnected
i nspection electrodes to the respective termnal

eteter odeschyebeiingthar pandedlbetnweenl t fecentetidd state is
board for inspection and the 25 circuit board for

gbahért Frehailnetihevpnobkeoatte andstthecphisbly opprahldyive
conductive connector conprises an elastic
apnBetEepFcarktyugeddiieri velbignpreoipidsed oima 86l a high-

glurallty of conductive parts for connection each
??@ﬁﬂ@h@relﬁnﬁlfﬁﬂﬁﬁﬁéss wi se direction of the film

and arran ed in a state separated from each ot her

al ong 18 pihgnérdiscdctaroiradfly wadicltivangoanerhsul agtagding
art forned anong these 5 conductive parts for

n%@&?‘?%‘?wtl‘é%dEﬁalf‘P%fﬁel pPat E¢ ottheuppeId rigia Heame plate
Tt 6 G T Bad P SETTRT oe eIt w %Sﬁa}cone
S ISR TR SIS o brfgptrbDicatny
S bltm LT, ngsasna%‘) =) u@ff:a“r%%tggvt .

mare o al ne
é%aa\aflgn % g& ngég BOP o c&@& lelg d a%tw%fs UL 89

‘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
toiComparative Example 2, variations in the conductivity in
thickness-wise direction 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
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in an el astic polyneric substance at a high density,
the 15 conductive particles hgye, on a surface of
whi ch, a coating |ayer conposed of a noble netal and

-having a thickness of at |least 20 nm each of the

conductive parts for connection has a duroneter
hardness of 10 to 35, and an electric resistance
be? VeI ioHehiee i veipak € s3 f oFt otrmett T iom 20t adj girmissgrize
t%ﬁg other |s at least 10 Mdc2. [2] The anisotropically
Cotthéaors e raings tiorclel ik asbeceiropically
%%%Hﬁ plate has at | east one through-hole
e? a‘r’r@{% F AHE T c G st ics élidiar ectdion 88 onalidctthe of
%k@sti nls%%gpplcally conductive filmis arranged
i s Ut iOge Daartes fogr test by the
nect .on, .thereof are |l ocated within the

e L‘r’f“&‘ﬁcel i"n ARr8 Wandie plugoaets ] dprapess of the

cal Ly cqnductive cqonnector according to
%{&gﬁ%tcf%:mé’r ‘*ﬁ tr%uchg“\é@C&PQfle ifadigh-p %‘F‘I‘alPngI}/ of

di t he thick
i eRT SR R AT kB ELEINE SaBat o aal Pyl Eonbbe o

n h er _that the conductive
%g?ngé éi%g?gggﬁ%ec?ﬁ%ﬁc ereg? 3r8a%85a?éahﬂPFh¢%f°rml“g

bheprespesyi ¥het EEQHgchBL)??dI Po}:hgn%{)%ﬁ gllgg%ﬁl% ’h‘git 0

The ani sotropically conductive conne
anycepe 96z shakgs é hRedtiuher allovabl e
‘current val ue of each 3? lﬁg c%% |ve Paris*t ot “wHter

tonpection ahearshescongdyctiye P@éélé@g gogpc%%érr?nuafagn

pressurized in the thickness-w se directi
poadtofal 20sg.is at least 1 A [5] The anisotropically
conducti ve connect or



e

10

15

20

25.

according to any one of clainms 1 to 4, wherein an

all omabl e 20 current val ue of,gach of the conductive
parts for connection when the conductive part for
connection is pressurized in the thickness-w se
direction so as to give a distortion factor of 20%is
at least 1 A [6] The anisotropically conductive
connector 25 according to amyLxams of clains 1 to 5,
wherein an electric resistance of each of the
conductive parts for connection in the thickness-w se
direction as neasured in a state that 87 the
conducti¥k part for denredtscdrdpdsaidgncpndsstiivzedonnector
the thickness-wi se direction under a load of 20 g is

at Swbkabby 10520 ol & & ewtfide imsgiesttdnce apbatrthéus for

conductive, part for connection in the thickness-w se

di rRetFormaRg sehralsired iimwpentdon ofae oheadondobeirve £
part for connection has been pressurized in the _

t hi Tk WS HTEdRS denmpderrn & wadgrof whdch sbmpriges: a
cycl.e that thecfo ductive part for connection is

pr 8 e d 3T TitHGPEs iRt R8VERPcRnEg§atwpgeber of

S O 20 5L 20 3 enil ol gt 10,
ot DR Prd hevIBh 23°685 001 robBr e aforntei0ed a0n [9p the
o O e Y RN R PR St e Rl el %ot ones

r .eﬁial%rteaﬂ%%n"ffo%ﬁ%ﬁt EF&QS&ESQQHQ Y& paf%af}t%é’r

r
connection Int ness-w se directi S ?reasur ed

' cAr n h . i ectlo . ctrode
i ncarstapenhadly thhy gge@ggg' ge g@gt 9‘1% §§n3$051§”t des

has been pressurized Tn ness _ rection
SOo@S the @ived tdishent irgR 1hapkek:8h 20Xy § @bnTO8t member

0.1 12, and an electric resistance
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 theilr
corresponding inspection electrodes of the circuit board
for inspection, electrically connecting the inspection
electrodes to the respéctive terminal electrodes by being
.érranged between the circuit board for inspection and the
circuit board for connection in the probe card, and

the anisotropically conductive connector comprises an

elastic anisotropically conductive film composed of a
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20 of the conductive part for connection in the

t hi ckness-wi se direction as rdasiured after a current
of 1 Ais applied to the conductive part for
connection for 3,000 hours in a state that the

‘conductive part for connection had been pressurized

[ S dlrectlon in an 25 environnent
;bzéﬁ?%%%fgﬁgéiﬁw%ngséaé?lié JP¥eCanngrtion aph extending
f % O 112, [8

oA iSRS eﬁgﬁPBrﬁFnBL%Sfl%We%QQ|%%ﬂang6d in a

i nspection apparatus

|'Eﬂ%%g'é@@aqgt%gg%%whlg% eggg ég%f éé{éi%%;%lon of

formed on"a wa

f o n-ha at n ection
T9R8C LR aH2YR00) AL, Cga{:ﬁnf ST o Sear d

el ectrodes on a front sur
n t he _back

h c&i begrd. t]
26000 R 106 PHEESPBETChRho LS eferré“real o dedded o

surface of

havgpbeeinbotABd.1 8 @f@oégﬂ atte
correspond?ng to a pattern % i @IFHSBQEPH Stive film,
eleeteodes of the circuit board for inspection, and a

contact nenber, 10 which is provided on the front
Surfacah@ff&ﬁﬁecpﬂﬁﬂét1QO§59me505fQ9 ]!% A, (géﬁ

whi ch a great nunber of contacts brought g cont
wietthi rege speratd A cell gt rdqu&dé&rb%hekﬂéﬁegkggn Aohhnge 3 4
|ntegrated circuits on the wafer, which an obje %

G07F nspeZtk o) °haVe heen HuakRgede gﬂﬁtéff%g@%&é&{‘on in
such a manner that the term nal el ectrodes

¢iyec @ilta sigar dnfisotcopieclilgn canaueppesed; 1. 1 hei cgbta ined by
correspondi ng i nspection el ectrodes of the circu
§ééﬂdngfﬁpndnspewblpart&ﬁdebhﬁaﬁﬂhQQirﬁﬁ%ﬁé&|é%erage
conductive connector according to 20 any one of

BRatAcle toametwhi ofi e awr angged $K3V5¥Hhﬂiﬁing magnetism

in an elastic polymeric substance at a high density, the
conductive particles have, on a surface of which, a coating
layer composed of a noble metal and having a thickness of
at least 20 nm, each of the conductive parts for connection
has a durometer hardness of 10 to 35, and an electric
resistance between conductive parts for 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,
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circuit board for inspection and the circuit board for
connection in the probe card t®srespectively

el ectrically connect the inspection electrodes to the
termnal electrodes. 25 [9] The wafer inspection
apparatus according to claim8, wherein the three of

t cikcuit ard for _inspection, the anisotropically
c%ﬁgug%%vglggﬁﬁgc 6F°3hd°8 Caﬁh@ ePPEUFtiBBaf LT ofs arranged
copnegli,o fixed in _a state that the elastic _
anisot%gp?c§%§§e%oﬁ ﬁ%tF@% ??Pﬁ??ﬁlYﬂeparts for connection
aphspLLepLeal by [ ve cpnhnector has been, hel d and
pressurized by ?%EQ§F§%E|%“b§%$d€?EﬁU$ gpettibh Uiy trame
thespecCircuit board for connection, thereby the

inspection electrodes in the circuit board for

| nspectibgn and LReLher 60FLESPONALAG, LELM NAL L pector

el ectrodes in the circu or e
el adrd oal |90 connget £d firaugh fihe o condugtive parts
for connection in the anisotropically conducti'vé

eamnectiary dA0h Aheynaferad %té%n%q_%%r AU e étlhr:']Lé:kness~

according to claim@8, which conprises a“pressuri

weckamiisedidion Prass WHeZ idNG She. %Bﬁ%%%&o%%@%ql&pEonductive
i nspection to electrically connect the respective

€ontagtss aofrahigecant atichls fRABEE itRathenRr eRe46AEd L0 parts
the electrodes to be inspected in the wafer, which is

fhe obpeettdbni ndpeebifonrewhergiBd WAGhEh' eHkt rROBEL:: ve
for inspection i-s pressurized by the pressurizing
Bechaahshplekeriebyhthérahaspiiatani sotropically

conductive filmin the anisotropically 20 conductive

connecltdr Toeheind sard opriesdiyi zeddoytike eohewictor

board for inspection and the circuit board for

FOPPEGLNBNLO any one of claims 1 to 3, 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 under a load orf
20 g is at least 1 Aa.

[5] The anisotropically conductive connector
according to any one of claims 1 to 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 elecﬁric

resistance of each of the conductive parts for connection

in the thickness—wise direction as measured in a state that



[ [ [ [ it board
thereby the inspection electrodes in the circu
for inspection and their corr&sponding term na
electrodes in the circuit board for connection are
electrically connected 25 through the conductive

10

15

parts for connection in the anisotropically conductive
CaMReeiodductive part for connection has been pressurized in

the thickness-wise direction under a load of 20 g is at
most 0.1 Q, and an electric resistance of the conductive
pbart 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 under
a load of 20 g after a cycle that the conductive part for
connection is pressurized for 15 minutes in the thickness-
wise direction under a load of 20 g in an environment of
80°C in temperature, and the conductive part for connection
is then held for 5 minutes in an unloaded state was
repeated 3,000 times is at most 0.1 Q.

{71 The anisotropically conductive connector
according to any one of claims 1 to 6, wherein an electric
résistance 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 50 as to give a distortion

20

25

factor of 20% is at most 0.1 €, and an electric resistance
of the conductive part For connection in the thickness-wise
direction as measured after a current of 1 A is applied to
ﬁhe 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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electrical inspection of a great number of integrated
circuits formed on a wafer, which comprises:

a circuit board for inspection having a great number
of inspection electrodes on a front surface thereof;

a probe card having a circuit board for connection,

on the back surface of which a plurality of terminal

electrodes have been formed in accordance with a pattern
corresponding to a pattern of the inspection electrodes of
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 te their
corresponding inspection electrodes of the circuit board
for inspection; and

the anisotropically conductive connector according to
any one 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
cdnnect the inspection electrodes to the terminal
electrodes.

[91 The wafer inspection apparatus according to
claim 8, wherein the three of the circuit board for

inspection, the anisotropically conductive 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

. bPressurized 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 terminai 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 islthe 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 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.



