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TECHNICAL FIELD

The present invention relates to an anisotropically
conductive connector suitable for use in conducting
electrical inspection of a plurality of integrated circuits

10 formed on a wafer in a state of the wafer and a production
process thereof, and a probe member having this
anisotropically conductive connector, and more particularly

to an anisotropically conductive connector suitable for use

- in conducting electrical inspection of integrated circuits
15 having at least 5,000 electrodes to be inspected in total

formed on a wafer having a diameter of, for example, 8

inches or greater in a state of the wafer and a production

process thereof, and a probe member having this
anisotropically conductive connector.
20

BACKGROUND ART

In.the production process of semiconductor integrated
circuit devices, afte£ a great number of integrated
circuits are formed on a wafer, a probe test for sorting

25 defective integrated circuits is generally conducted by
inspecting basic electrical properfies of each of these

integrated circuits. This wafer is then cut, thereby



N Tokyo (JP). #-L *V(INOUE, Kazuo) [JP/JP]; 7 104-8410I KOS%%H 2 79 1
1#24 -f Z A 7-1L$ sI- J Tokyo (JP). (74) tli A t# 1S (OH %?ﬁo 9"
101-0052 1K;,t113 'Fltm4mINIJ T Ei&gf 1 .*(S ellL Tokyo (JP). (81) 11
1(11 J): AE, AG AL, AM AT, AU AZ, BA, BB, BG BR BY, BZ CA CH CN
CO, CR CU, Cz, DE DK, DM Dz, EC, EE ES, FI, GB, GD, GE, GH GM HR
HU, ID IL, IN, IS, ICE, KG KP, KR KZ LC, LK, LR LS, LT, LU, |_v NA,

s sk storppndgentpigrdfieety Mps 5 2 UEE*"@ n9ReSE BRP 36 2w
O R B é%[“.‘??’é%ﬁiwﬁé“oé’o
" i SRR, O AT i gt ok oo
00001 :1 QQQQ%eQO%uQQected to a burn-in test that electrical
5 properties therecf are inspécted under a high-temperature
environment, thereby sorting latéhtly defective
semiconductor integrated circuit devices.
In such electrical inspection of integrated circuits,
such as probe test or burn-in test, a probe member is used
10 for electrically connecting each of electrodes to be
inspected in a wafer or integratéd circuit device as an
object of the inspection to a tester. As such a probe
member, is known a member composed of a circuit board for
inspection, on which inspection electrodes have beén formed
15 in accordance with a pattern corresponding to a pattern of
electrodes to be inspected, and an aﬁisotropically
conductive elastomer sheet arranged on this circuit board
for inspection.
As such anisotropically conductive elastomer sheets,
20 there have heretofore been known those of various
Structures. For example, Japanese Patent Applidation Laid-
.Open No. 93393/1976 discloses an anisotropically conductive
elastomer sheet (hereinafter referred to as “dispersion
type anisotropically conductive.elastomer sheat”) obtained
25 by uniformly dispersing metal particles in an elastomer,
_anerapanése Patent Application Lai§~0pen No. 147772/1978

discloses an anisotrepically conductive elastomer sheet
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unevenly distributing particles of a conductive magnetic
substance in an elastomer to form a great number of
. 5 conductive parts extending in a thickness-wise direction
thereof and insulating parts for mutually insulating them,.
Further, Japanese Patent Application Laid-Open No.
250906/1986 discloses an uneven distribution type
| anisotropically conductive elastomer sheet with a
10 difference iﬁ level defined between the surface of eaéh
conductive part and an insulating part.

In the uneven distribution type anisotropically
conductive elastomer sheet, the conductive parts are formed
in accordance with a pattern corresponding to a pattefn of

15 electrodes to be inspected of an integrated circuit to be
inspected, and so:it has advantages compared with the
dispersion type anisotropically conductive elastomer sheet
in that electrical connection between electrodes can be
achieved with high reliability even tb an integrated

20 circuit small in the arrangement ?itch of electrodes to be
inspected, 1.e., center distance between adjacent
electrodés to be inspected.

In such an uneveﬁ distribution type anisotropically
conductive elastomer sheet, it is necessary to hold and fix

25 it in a particular positional relation to a circuit board
for inspection and an object for inspéction in an operatioﬁ

of achieving an electrical connection to them.
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ani sotropi ¢ conductive connector which4can be easily aligned, held and
fixed with respect to a wafer to be tested, even if the wafer has a |arge
area and even if electrodes to be tested are arranged at small pitches

and in which a satisfactory conductivity can be acquired for al

conductive por and insulation fromthe adjoining conductive portions
is set up; P n€¥W8ﬁv?%r F%%u?%k?%??ﬂ@l?ﬁ%lﬁoﬁﬂ%ﬁ?%Flvénﬂléstﬁm%ﬁe nenber .
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Qf electrodes increases and the arrangement pitch of the
electrodes becomes sﬁaller. Therefore, the positioﬁing and
the holding and fixing of the uneven distribution type
10 anisotropically conductive elastomer sheet are going to be
difficult upon its electrical connection to electrodes to
be inspected of the object for inspection.
In the burn—-in test, there is a problem that even
when the necessary positioning, and holding and fixing of
.15 - the uneven distribution type anisotropically conductive
elastomer sheet to an integrated circuit device has been
realized once, pbsitional deviation between conductive
parts of the uneven distribution type anisotropically
conductive elastomer sheet and electrodes to be inspected
20 of the integrated circuit device cccurs when they are
subjected to thermal hysteresis by temperature Change,
since coefficient -of thermal expansion is greatly different
between a material (for example, silicon) making up the
 integrated circuit device as the object for inspection and
25 a material (for example, silicone rubber) making up the
uneven distribution type anisotropically conductive

elastomer sheet, so that the state of electrical connection




cont ai ni ng conductive particles exhibiting magnetism a@q\‘_@g iJbed!l ating
portion for insulating the conductive portions fromone andther and a
supported part forned integrally with Phe periphery of the functional part
and fixed to the peripheral portions of 8 August 2005 1 DESCRI PTI ON

ANl SOTROPI CALLY CONDUCTI VE CONNECTOR AND PRODUCTI ON PROCESS THEREOF, AND
PROBE MEMBER TECHNI CAL FI ELD The present invention relates to an

ani sot ropi cal duct i ve cO r j f Ol e. | n '
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probe nmenber having thi's anisotropically conductfive connector,

par ti cul ardyn g Ak 80508 &Rk Cabhyo g@%@tévrﬁeegmﬁga&rf%éaﬁi&éor use

in conducting electrical inspection of integrated circuits 15 ‘having at
| east 5, 0Q0L @ REIIOAG e thPCADSPECIL s b P 9f 8h1 1] OLIRG OPi ge Waf €r having a

€
- diameter of, for exanple, % inches or greater In a state of the wafer and

a prodyct i O s tirRGeShddereotanged on PEIRbS SRVERDs thESme plate
ani sotropical ly conductive connector. 20 BACKGROUND ART In the production
process ofarfEnpiedDrat N €Yrpd £obh &4 L Ubdgdeny Co8, opéhiBiig aigi€at nunber
of integrated circuits are forned on a wafer, a probe test for sorting 25
def ecti ve ddgeegratigt cf fnd t1Slatse genersddy sonskhied@d(Dypahasperd tag: basi c
el ectrical properties of each-of these

Application Laid-Open No. 40224/1999).

This anisotropically conductive elastomer connector

10 is generally produced in the following manner.
As illustrated in Pig. 20, a mold for molding an
anisotropically conductive elastomer sheet composed of a

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

is provided, a frame plate 90 having an opening 91 is
15 arranged in alignment in this méld, and a molding material
- in which conductive particles exhibiting magnetism are
dispersed in a polymeric substance—-forming material, which
will become an elastic polymeric substance by a curing
treatment, is fed into a fegion including the opening 91 of
20 the frame plate 90 and an opening edge thereof to form a
molding material layer 95. Here, the conductive particles
P contaiﬁed in the molding material layer 95 are in a state
dispersed in the molding material layer 95.
Both top force 80 and bottom force 85 in the mold
25 respectiVeiy have molding surfaces composed of a plurality
of ferromagnetic substance layers 81l or 86 fofmed in

accordance with a pattern corresponding to a pattern of



integrated circuits. This wafer is then cut, thereby 8 Agguglst2985 2

form ng sem conductor chips. Such a sem conductor chip is contained and
sealed 'in a proper package. Each of the packaged sem conductor.integrated
circuiit devices is further subjected to a burn-in test that electrical 5

. properties thereof are inspected under a high-tenperature environnent,

thereby sorting latently defective sem conductor integrated circuit
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ani sot ropr cal'ly “conductive ast 0 sheet arran nthis circuit board
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there ave those "of various structures. For exanple,
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anl sotropically conductive elastomer sheet (hereinafter ref erred to as

"di spersion typepaniSel leAlrlbhac@RARCt ifve @l:askaREr asheatheh obt ai ned 25
by uniformy dispersing nmetal particles in .an elastoner, and Japanese
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conductive el astoner sheet 8 August 2005
lower surface of the bottom.force 85, and the
10 electromagnets are operated, thereby appiying a magnetic
field having higher intensity at portions between
ferromagnetic substance layers 81 of the top‘force 80 and
their corresponding ferromagnetic substance layers 86 of
the bottom force 85, i.e., portions to become conductive
15 parts, than the other portions, to the molding material
| layer 95 in the thickness-wise direction thereof. As a
result, the conductive particles P dispersed in the molding
material layer 95 are gathered at the portions wﬁere the
magnetic field having the higher intensity is applied, i.e.,
20 the portions between ferromagnetic substance layers Bl of
the top force 80 and their corresponding ferromagnetic
substance layers 86 of the bottom foree 85, and at the same
time oriented so as te align in the thickness-wise
direction of the molding‘material layer. In this state,
25 the molding material layer 95 is subjected to a curing

treatment, whereby an anisotropically conductive elastomer

sheet comprising a plurality of conductive parts, in which




3 (hereinafter referred to as "uneven distribution type gan,sqtJsepi cally
conductive el astoner sheet") obtained by wunevenly distributing particles
. of -a conductive magnetic substance in-an elastoner to forma great nunber
of 5-conductive parts extending in a thickness-wi se direction thereof and
insulating parts for nmutually insulating them .Further, Japanese Patent
Appl i cation Laid-Open No. 250906/1986 di scloses an uneven distribution
type . anisotropically conductive el astoner sheet with a 10. difference in
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necessary .9 And fix 2510t in a particular positional relation to a
circuit board 1 or i nspection and an object for inspection in an operation

of achi eving an xel8eiikEAl ot QURRC HHOR QA e B 1A40UShaaeeE va Hovever, the
ani sotropically conducti've el astoner :
' connector, it is hard to be deformed and easy to handler
10 because the anisotropically conductive elastomer sheet is
supported by the metal-made frame plate, and the
positioning and the holding and fixing toran integrated
circuit device can be easilj conducted upon an operation of
achieving an electrical connection to the integrated
15 circuit device because a positioning mark {(for example, a
hole) is formed in the frame plate. In addition, a material
low in coefficient of thermal expansion is used as a
material for forming the frame plate, whereby the thermal
expansion of the anisotropically conductive elastomer sheet
20 is restrained by the frame plate, so that positional
deviation between the conductive parts of the uneven
distribution type anisotropically conductivé elastomer
sheet and electrodes tolberinspected of the integrated
" circuit device is prevented even when they are subjected to
25 thermal hysteresis by temperature change. As a result, a
~good electrically coﬁnected'state can be stably retained.

By the way, in a probe test conducted to integrated .




sheet is flexible and easy to be deformed, and so it is kQiygukfbgagndling
property. In addition, with the mniaturization or high-density wiring of
el ectric products 5 in recent years, intgegrated circuit devices used
therein tend to arrange el ectrodes at a high density as the nunber of

el ectrodes increases and the arrangenent pitch of the electrodes becones
small er. Therefore, the positioning and the holding and fixing of the
uneven distr.ibution type 10 anisotropically conductive el astoner sheet are
goi ng to b&EITEUTScEPEMGHoRT BsWaEEEr r RcBETEOARedRi BRiEh &l PEPPEdESSEo  Dbe

i nspected af thg o%&ﬁct for inspection. In the burn-in test, there is a
probl em t hdf® &Pen € ERI¥hBentosRsdr Pupasi fnsRPRE edn81R6PdtNgLaRA fi xi ng

of 15 the uneven diztributio tyg& igisotroptcally conductive el astomer
sheet to af PRPEG at LG cPFEIPLCdelict®has BleAntrEeaRrEeEdCdREBLItEos ti onal

devi ati on t ween conductiyv neven distribution type
:

t f th
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25 a materiah,tkQr exanple, silicone rubber) nmaking up the uneven
di stribution Pype ani sotropi cal ly conductive el astomer sheet, so that the

state of electrigal -£0BNECLELRs 8 AUGHSthZ2005.2n 13 §LRNGEIs AN the stable
connection state is not retained. In order to solve such a problem an
ani sot r opi g8l i ¥ceQREUGt huLr SRSt AT pEOHPOEEL: Ofn 2 FBL Az imdee ! M gue Pl at e
10 = 124, or all of integrated circuits among a great number of
integrated circuits formed on a wafer for the purpose of
“improving inspection efficiency and reducing inspection
cost.
In the burn-in test on.the other hand, it takes a
15 long time to individually conduct electrical inspectioﬁ of
~a great number of integrateq circuit devices because each
integrated circuit device that is an object for inspection
is minute, and its handling is inconvenient, whereby
inspection cost becomes considerably high. From such
20 reasons, there has been proposed‘a WLBI (Wafer Level Burn-—
in) test in which the burn-in test is collectively -
performed on a great qumber of integréted circuits formed
on a wafer in the state of the wafer. |
However, it has been found tﬁat when a wafer as an
25 object for inspection is of large size of, for example, at
least 8 inches in diameter, and the number of electrodeé to

be inspected formed thereon is, for example, at least 5,000,




having an opening and an ani sotropically conductive 5 el g guBroopheet
‘arranged in the opening of this frame plate and supported at its

peri pheral edge. by an opening inner edyge of the frame plate has been
proposed (Japanese Patent Application Laid-QOpen No. 40224/1999). This

ani sotropically conductive el astoner connector 10 is generally produced in
the .following manner. As illustrated in Fig. 20, a nold for nol ding' an

ani sot ropi_cal.l.y ctiv I stqﬂqf h C, ased. of t for 80 and
a bottom (?rljé:elcé]gt%%aq%i r?(jt gLegaasﬁ:r ]t ’eroeo\j\ﬁ fﬁ‘ﬁé Jisng&r ov?:d'{e)ldt, ataO i rrlepptﬁgete 90
havi ng an il N r i igﬂﬁm I this,dmld. .and a
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di sper sed 2 BRI 116 SUBM aGid QIIOGIHHG doqhigh i || becore an

el astic polyneric substance by a curing treatnent, 1s fed into a region
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thereof to forma™ nolding material |ayer 95. Here, the conductive

partickes ; Rl Ned datd N vmhdint Blheni @ i A%8ft Bnale dnfu 1@ state
di spersed in the nolding nmaterial |ayer 95. Both top force 80 and bottom

force 85 in thewmehnda2maeeRaE inely hayvepmlidiing rsuHeaes eresed of a
plurality .of ferromagnetic substance |ayers 81 or 86 forned in
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conductive parts of an anisotropically conductive el astoner sheet to be
nol ded ancona@ingaghep ©fSust anciasdtaygrisa82 yorcoi drvee e lats tatrrar porti ons
than the portions at which the ferromagnetic substance |ayers 81 or 86
have been sheered cohdand itviee peortriesisondi g senrto ety re oo tsidos tlanweerddayer s 81
and 10 . inside among portions, which will become conductive parts
in the molding material layer 95, for example, a portion
(hereinafter referred to as “conductive part-forming
" portion X”) represented by a character X in Fig; 20, and
surroundings thereof are gathered at the conductive part-
15 forming portion X. However, not only conductive particles
P present at a portion located most outside among the
portions, which will become conduétive parts, for example,
a portion (hereinafter referred to-as “conductive part—
_ forming portion Y”) represented by a character Y in Fig. 20,
20 and surroundings thereof, but also conductive‘particles P
present above and below the frame plate 90 are gathered at
the conductive part-forming portion Y. As a result, a
conductive part formed at the conductive part-forming
portion Y is in a state that the chductive particles P
25 have been contained in excess, so that its insulating

property with an adjacent conductive part or frame plate is

not achieved, and so these conductive parts cannot be




86 are arranged in opposed relation to each other. A pai B Algust 2005

el ectromagnets, for exanple, are then arranged on the upper surface of the
.top force 80 and the |ower surface of ltthe bottomforce 85, and the 10

el ectromagnets are operated, thereby applying a magnetic field having
higher intensity at portions between ferromagnetic substance |ayers 81 of .
the top force 80 and their corresponding ferromagnetic substance | ayers 86 -
of “the ba i.e. i.ons Qg ;CO cli 5 parts, than
-the ot her %%%gl%ﬁ;s% 3%%%‘ n&lhd?)%éerlr:a&eor itpgﬁe%eﬁ%ayerh%%%%r#%%g‘? i ckness-w se
direction 1hergof i L&l i spersed in

t he nol di r% n’lag?leersl ? %@%?%@%r%%%%ﬁ%?%%a%[&%ﬁ%{%%(?t?%ngh%mere the
magneti ¢ figldh hadg4he AONGS d0te0S dyndScAPPLi Gt ifErmitQ the
portions between fer ?%magnetl C substance (?(%ye?s 81 ig% t%e I%%&f orce 80 and
their correspondi ng, fof 1 OBONeS | Con SURSEANCE, | AYSESe 86, Of b hge ROt oM force
85, and at the same tine oriented so as to align in the thickness-w se
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material layer 95 is subjected to a curing treatnment, whereby an

ani sot r opita labreitticd i el astdierives ettt LOI®s | s Neh@ Ptweal ity of
conductive parts, in which 8 August 2005 7 the conductive particles P are
cont ai ned dohdaicxiiatee pfi e sshngsld O tthd gfondudthierd hhLknessriedeat
direction, and insulating parts for nutually insulating these conductive
parts is rbledecbnduce iSteatpm tttrafo intimgp gro pihiesal X S etges hasodebnw sugppor t ed
by. the opening edge of the frame plate, thereby producing an.

ani sot r opithalt wooshdustduet iwidnnestarat be achieved at such

10 conductive parts,

In order to inspect a wafer having a diameter of, for
example, 8 inches (about 20 cm), it is necessary to use an

anisotropically conductive connector, whose anisotropically

- conductive elastomer sheet has a diameter of about 8 inches.
15 However, suéh an anisotropically conductive elastomer sheet
is large in the whole area, but each conductive part is
minute, and the area proportion of the surfaces of the
conductive parts to the whole surface of the
anisdtropically conductive elastomer sheet is low. It is
20 therefore extremely difficult to surely produce such an
anisotrbpically conductive elastomer éheet. Accordingly,
yiéld is.extremely lowered in the production of the |
anisotropically conduative elastomer sheet. As a result,
the production cost of the anisotropically conductive
725 elastomer sheet is increased, and. in turn, the inspection
cost 1is increased.

The coefficient of linear thermal expansion of a



According to such an anisotropically conductive connectgr,qLitdoashard to

be defornmed and easy to handle 10 because the anlsotroplcaPIy conductive

. el astonmer sheet is supported by the netal -nmade frame plate, and the
~positioning and the holding and fixing to an integrated circuit device can

be easily conducted upon an operation of achieving an electrical

connection to the integrated 15 circuit devi ce because a positioning'nark

~(for examl hale). is for d the franme plate. addi t.i on
mat eri al ag%%a]cd%af T ekt e % 9 As %‘%"e‘h al
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pl ate, so 0sl ia t i t|ve parts of the
uneven gﬂggqga ype anlso %%3?% :@@ﬁﬂ%dﬁftuve el astomer sheet and
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even when they ar cte t her st'eresi’s by tenpéerature

changes Ag cezﬁfél trul:ﬁ)erg(l%d a@o%ctt I3 Galy yi opRectss cﬁ‘tﬁg{g éﬁe ptably

ret ai ned. By he way, in a probe test ‘conducted to iInt 8 August
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collectively performed on an integrated circuit group conposed, for

exanpl €, Qlacd Hvidey I BNRHRE: O O Ich ATYOCA9EEARARUAP SR off
integrated circuits fornmed on a 5 wafer, and the probe test iIs successively
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adopted. In recent years, there has been a demand for collectively

per form ngrdyproleetesin dm thelorgxampulte.a @hadige of the diameter of

.'10 the anisotropically conductive elastomer sheeﬁ amounts to
0.44 cm.

When a great difference is created in the absolute
quantity of thermal expansion in a plane direction as
described above between the wafer and the anisotropically

15 conductive elastomer sheet, it is extremely difficult to

| prevent positional deviation between electrodes to be

inspected in the wafer and the conductive parts in the
anisotropically conductive elastomer sheet upon the WLBI
test even when the peripherai edge about the

20 anisotropically conductive elastomer sheet is fixed by a
frame plate having a coefficient of linear thermal
expansion equivalent to that of the wafer.

As probe members'for,the WLBI test, are known those
in which an anisotropically conductive elastomer sheet is

25 fixed on a circuit board for ihspection composed of, for

example, a ceramic having a coefficient of linear thermal

expansion eguivalent to that of the wafer (see, for example,




10 124, or all of integrated circuits anong a great nunbgrp\ug’f_lsti%'bbggrat ed
circuits forned on a wafer for the purpose of inproving inspection
efficiency and reducing inspection co3%£. In the burn-in test on. the other
hand, it takes a 15 long tinme to individually conduct electrical inspection
of .a great nunber of integrated circuit devices because each integrated
circuit device that is an object for inspection is mnute, and its

handl i ng i.S_i_ncaonveni.ent., ,wher.eby .i nspectian co be C i-der bly

i gh.  FrofEEas 20 L AsERin E e et Ttk Thedb a2 AP (harer Tovel
Burn- in) t; 19 ~hi tthe byrn-i e IS tiyel r med on a
gr eat nunggﬁ%éggsgfegﬁg?éd c?#chFg %o?%ggg @%kgggéfég %ﬁagﬁekg%ate of the

naf er. oSG, thn38 BB LU 1l hen. R RNSL @R srdBOleot for

i nspection 1s. arge size'o e, at east 8 inches in

di anet er, d t r.of el ec Ry i : I ereon is,
For examml R ), o R o T e 000,

it is i fflenbhhita1apPley Likg ¥eredesciiad all $@lhepkeal |y conductive

connector as a probe nmember for the probe test or WBI test for the
fol | oW nganeaserspheaause «dndiuldh vRetaReit dileacishedes 0 er @:daﬂ%@@(}t ed

in.each integrated circuit is extrenely small. Wen a nagnetic field is
applied i Bcb@st Brckhess iWese adinceeld OF &fidibgy Ml diing Aat edhalsikayer 95 in
the nolding step of the anisotropically conductive el astomer sheet,
conduct i verpahki ¢ligs ,Paptesdrt 1atkea portion |ocated 10 inside anong )
portions, which will becone conductive parts in the nolding material |ayer
95, for exanpl eHomeperti an the means that the peripheral portions . -
10 abouﬁ the anisotrdpically conductive elastomer sheet are
mechanically fixed by the screws or the like, it is
extremely difficult to prevent ﬁositional deviation between
électrodés to be inspected in the wafer and the conductive
parts in the anisotropically conductive elastomer sheet for
15 the same reasons of the means of being fixed by the frame
plate as described above.
On the other hand, in the means of being fixed with
the adhésive, it is necessary to apply the adhesive only to
the insulating parts in the anisotropically conductive
20 elastomer sheet in order to surely achieve electrical
connectioﬁ to the circuit board for inspection. ‘However,
since the.anisotropically conductive elastomer sheet used
in the WLBI test is sméll in the arrangement pitch of the
conductive.parts, and a clearance between adjacent
25 conductive parts is small, it is extremely difficult in

fact to do so. In the means of being fixed with the

adhesive also, it is impossible to replace only the




(hereinafter referred to as "conductive part-forning pogtdgist5ohs
represented by a character X in Fig. 20, and surroundi ngs thereof are
gathered at the conductive part 15 formig portion X. However, not only
conductive particles P present at a portion |ocated nost outside anong the
portions, which will becone conductive parts, for exanple, a portion
(hereinafter referred to as "conductive part- formng portion Y")
represent eq

h Y i.n Fi.g. 2 0 and di th f, but
Al S0 condutPIv8 BaPTranad poiPebaRe ARBOGORR BBFBW PReo FaeoRfate 90 are
: th d h UGE ] 3 f ' ti Y, As_a. | t
Zonduct i ve"5art Per RESSHPRECRNNIEPROdBaVE. lrrrat®: papernveréren 4
tate that [ i G P b tai [ ,
That 1S i BEU ot T g B OBt Y oW n an"Sa ACERY EOnHCRLTOE PAFIVBYLFr ame

plate is pebpachbaued. ;ABGS2nLNERE EORAUEL UG PAMES, CRINOL LS August

2005 10 effectively use n-order to prevent e conductive par?icles P

from be ngagxgessi ‘ Loed; jn; uctiLye. pa d at the
: conductiveApart-?%gﬁ#%gggg%?%?gnl%,lﬁgﬁ?ggg gogé%%sf%eééﬁﬁf%gﬁéduce t he

content of  the conduelivenpastiflessi fol NeraplhaouiBiGLIRl ndfpeyer.  the

content of the conductive particles in any other conductive pa

exanpl e, tigatoaduehésvebpast EorNedspéctibe p.lenghl@tﬂt) SoPafdsf Of 1 ng portion
X beconmes too |ow,. so that good conductivity cannot be achieved at such 10

conduct i vebyaritbn tds©f defiet® hasperérecdbdes haowh NGsed dhadms esyof , for
exanpl e, 8 -inches (about 20 cn), it is necessary to use an anisotropically -
conduct i Velmhr‘ﬂgpé".tﬁm s es ahb SOt 1 OPaEEl 19d to the probe member by a
10 suitable pressing mechanism to pressurize the probe member.
In order to electrically connect the probé member to the
object for inspection stably and surely, it is necessary to
apply a load of, for example, about 5 g per an electrode to
be inspected.
'.15 When the object for inspection is a wafer having, for
.example, about 10,000 electrodes to be inspected, however,
a load of at least 50 kg must be applied to the whole probe.
member. Therefore, a large—sized pressing mechanism is
required, so that the inspection apparatus as a whole
A20 becomes considerably large.

Furthér, in the case a large-area wafer having a
diameter of 8 inches or greater is inspected, scattering of
loads applied to indi%idual electrodes to be inSpecfed
occurs because difficulty is encountered on application of

_25 a load evenly to the whole wafer, so that it is difficult

to achieve stable electrical connection to all the

- electrodes to be inspected.




conductlve elastoner sheet has a diameter of about 8 incly wever,
such an anisotropically conductive el astoner sheet is Iargg I'n the mhole
area, but each conductive part is mnut4, and the area proportion of t he
surfaces of the conductive parts to the whole surface of the

ani sotropi call y conductive el astonmer sheet is low It is 20 therefore
extremely difficult to surely produce such an. anisotropically conductive

‘el ast oner sheet ccarndin Iy |eId s_extrenely lowered.in the roduction
of the anlsotropﬁbégﬁﬁrcgndﬁ |ve38F sPd ﬁe@ﬁeeTeaEE BtFE%EFPg t he

product | on¢ast,.of L0a,a0hsaLLaRLAALLY.CRdHCLL e 28 el ast emer gheet.is

i ncreased Inturn Spéction” €OS e 85ff|C|ent
fl 0

vefer for enanad. oR PegRePhe ol s T pRIBHE ERe SFREFCRARB, the
coef 1 ci en{sok hhpeakse! BELupt & ggﬂéggﬂoﬁf 135 0Bb8 éha# "Hgb g/Y89k

-anlsotroplcally conductive el ast eet |cong'rubber

is abowt 2rRexpifsdhKg ﬁ@gﬁgdbpgkﬂlswﬁfgsQur$ﬂ£s&uéfﬂ agﬁéﬁéa°§£§pica"y

conductive el astoner Sheet. each having a draneter o cma SC_are

heat ed frogucROEhs® 4205ten &Qaﬂﬂeoﬁﬁeéﬁefgfaﬂﬁéﬁéc?ioﬁhf waf eLnkSq only
0.0066 cmin theory, but a change of the dianeter'of 10 t e ani s troplcally

conduct i veiel asbogetysBechambBHNbSehOd Lt HhsModeRe ReF €L ?fgﬁgrence s
created in the absolute quantity of thermal expansion in a plane direction

as descrimetbabole beryegadt tiervadieragnd-theyash sohs ophgmbéy 46 gonductive
el astoner sheet, it is extrenely difficult to :
to air-tightly close the openlng of the chamber, and air
10 within the chamber is evacuated to reduce the pressure in
the interior of the chamber, thereby pressurizing the probe
member by the atmospheric pressure.
According to the pressing means by such pressure’
reducing system, the inspection apparatus can be
15 miniaturized because any large-sized pressing mechanism is
not required, and moreover.the whole wafer can be pressed
by even force.
However, the pressing means by such pressure reduciﬁg
system involves a problem that when air remains between an
20 anisotropically conductive elastomer sheet in the probe
member and a circuit board for inspection at the time the
‘air within the chamber has been evacuated, both
anisotropically conduétive elastomer sheet and circuit
board for inspection do not fully come into close contact

25 with each other, so that stable electrical connection is

not achieved.




prevent positional deviation between el ectrodes to be i@%@@ﬁ@%%oh” t he
waf er and the conductive parts in the anisotropically conddctive el astoner
sheet upon the WLBI test even when the peripheral edge about the 20
ani sotropi cally conductive el astoner sheet is fixed by a frane plate
having a coefficient of linear thernal expansion equivalent to that of the
waf er. As probe nenbers for the W.BI test, are known those in which an
ani sotropi cal ly conductive el astoner sheet is 25 fixed on a circuit board
for inspection conposed of, for exanple, a ceram c having a coefficient of
| i near thermal expansion equivalent to that of the wafer (see, for
exanpl e, 8 August 2005 12 JapSCeSEORRtENtTHRPPINENTION Lai d- Open Nos.
231019/ 1995 and 5666/ 1996, etc.). In such a probe nenber, as neans for
fixing the ani sotkapidiandyt < onidudte eradarsit omerershient provitdee agi rcuit board
for inspection, are considered a nmeans of 5 nmechanically fixing peripheral
portions apddsotierignildst copreakiyecentnecteos eirasebher fehewsebyn for
exanmple, screws or the like, a means of fixing it with an adhesive or the
li ke, and CRBACEKENIHBWEGEFL1CRA LREPAEHRASNt AAL 2t RéUpetipHePAl portions. 10
about the anisotropically ¢onductive el astoner sheet are, nechanically
fixed by t RETEEOFreNsFIFRBIFFKEOTINED] 1 BxVREREI §5dRRf PRIPELL 6°Fr event
posi ti onal ,devi ati.on betmeeg elegtﬁgdes o be inspected in the, wafer and

t

the conductf¥BeHaPEsndt RE2hRi € Bi WaF Py cBYdiREFlePRP a5t BERIsheet for
15 th f_t ; f i i xed by the f | at
descri bod BBBEOTGRBNE T RO AANGY ROt BT RbarenoP  barROLT SR Eh

ease even when the wafer has a large area of, for example,

about 8 inches or greater in diameter, and the pitch of
electrodes to be inspected in the integrated circuits
formed is small, and moreover good conductivity can be
achieved with certainty as to all conductive parts for
connection, and insulating property between adjacent
conductive parts can be achieved with certainty, and a
production process thereof.

A second objectEmbodiments of the present invention
provide an anisotropically conductive connector that a good
electrically connected state is stably retained even with
environmental changes such as thermal hysteresis by

temperature change.




t he adhesive, it is necessary to apply the adhesive onIy8t gnsul ating
parts in the anisotropically conductive 20 el astoner sheet on orger to
surely achieve electrical connection to the circuit board for inspection.
However, since the anisotropically conductive el astoner sheet used in the
WBI test is small in the arrangenent pitch of the conductive parts, and a
cl earance between adjacent 25 conductivisgparts is small, it is extrenely
difficult in fact to do so. In the neans of being fixed with the adhesive
also, it is inpossible to replace only the 8 August 2005 13 anisotropically
conductive el astonmer sheet by a new one when the anisotropically
conductive el ast Bnbpdsheatssuoff ehs ptesentr donbéetiandpsovitei 8 peciessary to
repl ace the whole probe nmenber including the circuit board for inspection.
5 As a resmbmberihpreh$ehipo$hspenim@n gndthobdimgurmedfixmaddd ta on, as
means for pressing the. probe menber against the object for inspection in
t he probe céstcubk deuiaei ast st objhetefpavenhpeetddor eabebr geadugbads by a
|l oad systemthat a load is applied to the probe nenber by a 10 suitable
pressi ng nBéRANFaHEt OVER c¥leR | Hloe t bt ph obe wrepdlerodes ntorlderingpected
electrically connect the probe nenber to the_ object for_inspection stably
and surelylanh?SCh€€E%§a@9V%Ge éﬁpﬁ?aélboaﬂdowthBr 8RahpPB, about 5 g per
an electrode_to e inspected. 15 Wen the object for inspection is a wafer
havi ng, fofel éﬁ%ﬁﬁ%éy g oGPnﬁécﬁééneFQC?F68e§ lestgedendPeded, however, a
| oad of at |east 50 kg nust be applied to the whol e probe nenber.
Therefore, a large-sized pressing nmechanismis required so that the
i nspection apparatus as a whol e




20 becones considerably |large. Further, in the case a |agge.aLeouefer
having a dianmeter of 8 inches or greater is inspected, scaFterlng of

| oads applied to individual electrodes to be inspected occurs because
difficulty is encountered on application of 25 aload evenly to the whole
wafer, so that it is difficult to achigye stable electrical connection to
all the electrodes to be inspected. 8 August 2005 14 In order to solve
such probl emsspéeadis, utilizing a pressure reducing system have been
proposed as neans for pressing the probe nenber against the object for

i nspection (see AapaneseqgPabent fLppt i gepéon dfi thEpeteNont S66641996), 5
The pressing.nmeans by this pressure reducing systemare such that a water
as an obj edchefrer iisnspeotiiderdi snaenasgedopi e Al poxertduet ictmnduemearenred at
the top thereof, a probe nenber is arranged through an Oring on the
chanber sosagtabdeaifprt bght iy cbodecthegopéachgiofalt hespbabben,cfind air 10
within the chanber is evacuated to reduce the pressure in the interior of
t he chanbercachhefelby Pargeditiyziodginhegprdbd civpbeéksbfornedaenospheric
pressure. According to the pressing neans by such pressure reducing
system th&afgspdst postapparit thecuatoe, 1ohelhi eRPTiARP because any

| ar ge-si zed pressig&fnechanisnyis not required, and noreover the whole
waf er can be presietramy RAALE gy @ idhoRepeirathé YpPEsenagoRERRSCHYL ¥uch

pressure reducj ng.systeminvol ves a problemthat when air remains between
an 20 ani§6¥¥%ﬁ%&3¥|;légﬁaﬁé??gén%l S Gh &t % 1pr Bbe nenber and a

CIrCUIt'bo%%%é&%%ésaslg%tbg%e%%i%%eo%l%Eet?%ame plate are formed

corresponding to electrode regions, in which electrodes to
be inspected of the integrated circuits in the wafer as an
object for inspection have been formed, and a plurality of
elastic anisotropically conductive films arranged in the
respective anisotropically conductive film-arranging holes
in this frame plate and each supported by the inner
peripheral edge about the anisotropically conductive film-
arranging hole, wherein |

each of the elastic anisotropically conductive films
is composed of a functional part composed of a plurality of
conductive parts for connection each containing conductive
particles exhibiting magnetism at high density and
extending in the thickness-wise direction of the film and
arrangeed correspondiﬁgly to the electrodes to be inspected
of the integrated circuits in the wafer as an object for
inspection, and insulating part inéulating these conductive
parts for connection mutually, and supported part

integrally formed at a peripheral edge of the functional.




air within the chanber has been evacuated, both anisotrggﬁfalh%)ﬁgnductive
el astoner sheet and circuit board for iRgpection do not o5t Ofte into

cl ose contact 25 with each other, so that stable electrical connection is
not achi eved. 8 August 2005 15 DI SCLOSORE OF THE | NVENTI ON Enbodi nents of
t he present invention provide an anisotropically conductive connector
suitable for use in_ conducting electrical inspection of a plurality of

i ntegrated &Fduiand foird th Hedierenanipisrct ddge abesyedticon in a
state of the wafer, by which positioning, and holding and fixing to the
waf er can bEIGHRIQRIFahh cansietdven %Hﬁ?W@Wﬁwgﬁd§ &n &hge area of,

for exanpl e, t inches. or qgreater in dianeter, and the pitch of
el ect rodes tga@%ci%ir%%éc?e%rﬁlﬁ] tHE PYRRYISCeRAES reqntad nsf sherepridsicsamet, and

nmor eover goggd,.caonductiyity. .can be achieved with certainty as to al
conductiveogarts f%r%k%%%ﬁggpiEﬁ?nﬁ5ﬂﬂ$n§&9ating property between adj acent
conductiye parts can be achieved with certainty, and a production process
t hereof .” A second obj ect Enbodi nents of the present invention provide an

“ani sotropical ly comlctievanconpestor what 3.000¢ape)ectizveal |y ceppgsiethn
state is stably retained even with environnental changes such as thermal
hysteresis hjgntenperiainur eschangeeftAUQUSt ROAF 158 Endodi nert stpé thgher
"present invention provide a probe nenber by which positioning, and hol di ng
and fixing perfipheral edges about the anisotropically conductive film-

arranging holes thereof.

101 In such an anisotropically conductive connector, the
whole‘of the frame plate may be formed by a magnetic
substance having a saturation magnetization of at least 0.1
Wb/m?. |

The term “saturation magnetization” as used in the

15 present invention means that measured under an environment
of 20°C.

In the anisotropically conductive connector according
to the present invention, positioning holes each extending
through in the thickness-wise direction of the frame plate

20 may preferably be formed in the frame plate.

In the anisotropically conductive connector according
to the present invention, air circulating holes each
extending through in ‘the thickness-wise direction of the
frame plate may preferably be formed in the frame plate.

25 In the anisotropically condﬁctive coﬁnector according
to the preseﬁt invention, the coefficient of linear thermal

expansion of the frame plate may preferably be at most 3 x




circuit device as an object for inspection can be conducgegqu¥dohsease even
when the pitch of electrodes to be inspected in the circuif device is
smal |, and which has high reliability on connection to each electrode to
be 8 August- 2005 16 inspected. According to a first aspect of the present
invention, there is provided an ani sotr@g cally conductive connector
suitable for use in conducting electrical inspection of each of a
plurality ofjgsptegrated circuits forned on a wafer in a state of the

waf er, which conprises: a frame plate in which a plurality of

ani sot ropi cal |y &0ndugt 8 Jdmarrangl ng.hakeseachonxtend gy 1. a

t hi ckness-w se direction are forne corresponding to

el ectrode regionsiddphMhiigh ehechrodesctp. be inspected of the integrated
circuits in the wafer as an object for inspection have been fornmed, and a

plurality of el asiionhandsiidapihaldiv CedeatiY el thificat haNG8L i dhe
respective anisotropically conductive filmarranging holes in this Trane

plate and eachkrsdppached by the bReeentpenvBheiah,edgemahont the
ani sotropi cally conductive film arranging hole, wherein each of the

el astic anipzeifieopicdal thatordueuicke vei bagtsi soeorpasednatcaibunehkhenal part
conposed of a plurality of conductive parts for connection each contai ning
conduct i ve arggamiitc kdscexhichililiyngomagnetkds moatnki ghedemsdeytandeext endi ng in
the thickness-wi se direction of the filmand arrangeed correspondingly to
t he el ectr ddepegebecitnspectietiegohitedecimtegtat éd thecwafsri ast hkewaf er as
an object for inspection, and insulating part insulating these conductive

object for inspection and extend in the thickness-wise

direction be formed in the functional part of each of the

elastic anisotropically conductive films in addition to the

conductive parts for connection, and the conductive parts

for non-connection contain the conductive particles

exhibiting magnetism at high density and be mutually

insulated from the conductive parts for connection by the

insulating part.

According to a second aspect of the present

.invention, there is also provided a process for producing

the anisotropically conductive connector described above,

which comprises the steps of:

providing the frame plate in which a plurality of the

anisotropically conductive film-arranging holes each

extending in the thickness-wise direction of the frame

plate are formed corresponding to the electrode reglons, in

which the electrodes to be inspected of the integrated

circuits in the wafer as the object for inspection have

been formed,




parts for connectlon nutually, and supported part integral forned at a
peripheral edge of the functional 17 8 August 2005 part gﬁﬂmﬁ?igﬁsto t he
inner peripheral edge about the anisotlPopically conductive fil marranging
hole in this frame plate, wherein the supported part contains the

- conductive particles exhibiting nmagnetism and the frane plate may
preferably have a saturation nmagnetization of at |east 0.1 W/n2 at | east

at the inner gg{ §§g f t i ol onductive film
arrangi ng hol es er e§ Ho suc anat aﬁ"i lfsgpflr‘%gﬁcy 4f:ﬁ/oncgluctl ve
connector, 3t iG99l & Of t&lﬁm&ﬁ@{@v@'ﬂﬁnwn beh { Of nEids b&’ox?dﬁ‘@tgi\?é' c

subst ance having a saturatlon magneti zation of at |east O. W /n2 . The

term " sal WAld;N JPGRALI AL 00 mdndibpeh | 0rd @lsﬁér@é@smtalmmd on means

t hat nmeasured under an environ 20C. 'In the anisotropically

conduct i Ve LIGARECH Y rnfiGEP i Hr 1 4 O, Lhiei & asENt Bl | &0, e ROSELA Oni ng hol es
each extending through 1n the t hi ckness-wi se direction of the frame pl at e

20 mays pr ¢feanadd g desdryimdd og he duimky ptedSemdnik | hen apsot ropical |y
.conductive connector according to the present invention, air circulating

hol es eachespdeiidianidivatigdpidnlhe ddndkaeisse vmlan@hfﬁﬁgﬂm dHolde frane
plate may preferably be formed in the frame plate. 25 In the
ani sot r opiofalthe caraehec to Meet e ok GO i raneo rgk Mg h d 101 ¢ et pg ssardut nvam i on,
~the coefficient of linear thermal expansion of the frame plate may
preferably be abpmpisting xd8 thsgusild®0Qp material layers a magnetic
field having higher intensity at portions to become
10 - conductive parts for connection and portions to become
supported parts than the other portions, thereby gathering
the conductive particles inlthe molding material layers at
the portions to become the conductive parts for connection
in a state that at least the conductive particles existing
15 in the portions to becﬁme the supported parts in the
| molding material layer are retained in these portions, and
orienting the conductive particles in the thickness-wise
direction, and in this state, subjecting the molding
material lavers to a curing treatment to form the elastic
20 anisotropically conductive films.

In such production process of the anisotropically
conductive connector, the molding material layers may
préferably be formed in the respective anisotropically
conductive film-arranging holes of the frame plate and at

25 inner peripheries thereabout by: |

providing a mold composed of a top force and a bottom

force, on which ferromagnetic substance layers have been




18 10-5/ K. Such an anisotropically conductive connector a8t 2068€d
suitably in a burn-in test. In the anisotropically conductive connector
according to enbodinments of the present invention, it may be preferable
t hat conductive parts for non-connection that are not electrically
connected to any electrode to be inspeeglped of the integrated circuits in
the wafer as the object for inspection and extend in the thickness-w se

directi on hedpadwddly thgrrfdia erdorpriiceofvigach efatideen el astic

ani sotropically conductive filnms in addition to the conductive parts for

- connect i on,ccant ddeaddond tet iav@apaktrs ofotheoroadnsectreopaedat abn t he
conductive particles exhibiting magneti smat high density and be nutual ly
i nsul at ed fawwmetdid ccorndudthieve lparttis fodscbompedtedhybyohbectinsufatmag part.
According to a second aspect of the present invention, there is also

provi ded a tgr deesorived, produci ng the anisotropically conductive connector
descri bed above, which conprises the steps of: providing the frane plate
in which a pluraldoagisly meddingi sorfepgesabify osenducbpvl ©F| thartamgi ng

hol es each extending in the thickness-wise direction of the frame plate
are fornedf@éﬁﬁe§ﬁéngpﬁ§0mof9ﬁ@eePEcth%d@Oiégbbn%?r¢¢P Bl thediditect r odes
to be inspected of the integrated  circuits in the. wafer as the object for
i nspect i on2h&véd1pdefef6riad, 18 Khéat theosordurbiwengarblaiag materi al

Iayers_foreghgggkgng magnetism are dispersed in the liquid polymer-
forming material, which will become the elastic polymeric
substance by the curing treatment, and

superimposing the top force and bottom force on each
other through the frame plate.

According to a third aspect of the present invention,
there is further provided a process for preducing the
anisotropically conductive connector described above, which
comprises the steps of:

providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness-wise direction of the frame
plate are formed corresponding to the electrode regions, in
which the electrodes to be inspected of the integrated
circuits in the wafer as the object for inspection have
been formed,

arranging a spacer, in which through-holes each
having a shape conforming to the plane shape of each
elastic anisotropically conductive film to be formed and

extending in the thickness-wise direction of the frame




ani sotropically conductive filnms in which the conductive dfarticles

exhi bi ting magnetismare dispersed in a_liquid polymer-BMHaURFLWR: eri al |
which will becone an el astic polynericzéubstance by a curing treatnment, in
the respective anisotropically conductive filmarranging holes of the:
frame plate and at inner peripheries thereabout, and applying to the

nol ding material layers a magnetic field having higher intensity at
portions t plageoreel@ocenrdU ¢oirte spayids rfgd e of AMREGlligN ARG A tions to
become supported parts than the other portions, thereby gathering the
conduct i veapasoiteipd cal 1yheomgditigamdtiansal ondyeks sal faldae RoLHtens to
becone the-conductive parts for connection in a state that at |east the
conduct i vesparfeicebesfexhst ifmgmel pliatet, hendorbrans gt achesere r-he rsupport ed
parts in the nolding material |ayer are retained in these portions, and
orienting th¥ersndoct plesparct aoliestiroptike liki chndsstwivee £fidinseaki on, and in
this state, subjecting the nolding material |layers to a curing treatnment
to form thehérhsthe gondncséveoprcaliky}esordudbiivénti hagnelassuakepr oducti on

"process of the anisotropically conductive connector, the nolding materi al

| ayer s may9ipPereedbip Beliapriddrphvmhe-fospéoti metanisdtr ehichl kyll.

conductive filmarrangi ng holes of the frame plate and at 25 inner

peri pher i eReEHBEeaBoBL2BYicpPelVBPR§CasHbbtianoapbyed ofirangopreatmenand a

bottom force, on which ferromagnetic substance |ayers have been 8 August

2005 20 rtRpkRei FRESOFEPREEaLEY acebruahéEewEi knaapaanging boleespéndi ng to
ive parts for connection in the elastic

a pattern of the cond cf
anisotropigg?l %%%dﬁg? T edp |Fge through-hecles of the spacer, and
10 - applying to the molding material layers a magnetic

field having higher intensity at portions to become
- conductive parts for connection and portions to become
supported parts than the other portions, thereby gathering
the conductive partibles in the molding material layers at
15 the portions to become the cbnductive parts for connection
in-a state that at least the conductive particles existing
in the portions to become the supported parts in the
molding material layer are retained in these portions, and
orienting the conductive particles in the_thickness—wise
20 direction, and in this state, subjecting the molding

material layers to a curing treatment to form the elastic

anisotropically-conductive films.
In SPCh productibn process of the anisotropically
conductive connector, the moiding‘material layers may
25 preferably be formed in the anisotropically conductive

film-arranging holes of the frame.platé and the thrbugh—

~holes of the spacer by:




to be formed, coating nmolding surfaces of one or both of gthgustamosf orce and
bottomforce of the nold by screen printing with a nolding material in
whi ch the conductive particles exhibiting magnetismare dispersed in the
liquid polymer- .formng material, which will become the elastic polyneric
substance by the curing treatnment, and sgperinposing the top force and
bottom force on each other through the frane plate. According to a third
aspect of the presentidinvent mend cbhebeedsofustbep poové datHd aa Powess for
produci ng the anisotropically conductive connector described above, which
conpri ses tiwercst,eps: ofhighr deirdiomganled itr ambspbate ilayetischaaepbaeal ity of
the .anisotropically conductive filmarrangi ng holes each extending in
t he thi cknesspricsd véilive irowdofint ke chramscepate ar pattoemed correspondi ng
to the electrode regions, in which the electrodes to be inspected of the
i nt egr at ed cogirespending theavafetens ehetlobjassrduadi vienppetsi ofichave been
formed, arranging a spacer, in which through-holes each having a shape
conf or m ng %@ lgrafe $hgpelerptdgchnispiserécanilyocroplicalivg EdhBECti ve
filmto be formed and_ extending in the thickness-w se direction of the
frame 21 8tRU§GsECZBO8- pl ate are forned corresponding to the said el astic
ani sotropically conductive_filnms, on one surface or both _surfaces of the
frame plate, andSPFAPHg™ROFAHgS E@FPEIOflﬁ?@rgrfBPtglagtFEe top
22%?8}{?g5%§%'% %gggﬁ% gﬁ £é£g§ é T gW%O dtg§3gﬁ¥g§ﬁ“ﬁg€%g¥ﬁg'ﬁﬁﬁ¥

a molding material in which the conductive particles

exhibiting magnetism are dispersed in the liquid polymer-

forming material, which will become the elastic polymeric

substance by the curing treatment, and

superimposing the top force and bottom force on each

other through the frame plate and the spacer arranged on

one surface or both surfaces of the frame plate.

According to a fourth aspect of the present
invention, there is still further provided a process for
producing the above-described anisotropically conductive
connector having the conductive parts for non-connection,
which comprises the steps of:

providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness—wise direction of the frame
plate are formed corresponding to the electrode regions, in
which the electrodes to be inspected of the integrated
circuits in the wafer as an object for inspection have been

formed,



di spersed in a liquid polymer-formng naterial, which wil be
el astic polyneric substance by a curlng treatnent in tﬁé\ é%@goplcally
conductive filmarranging holes of the2#rane plate and the through hol es
of the spacer, and 10 applying to the nolding material |ayers a magnetic
field having higher intensity at portions to becone conductive parts for
connection and portions to becone supported parts than the other portions,

thereby gat heringgrig CﬂBQH&thﬁaE%&Eb§|@%yb%st%% mehdikpgcmaterial |ayers
at 15 the portions to gecone t he conductive parts For connection in a

state that agl sheaspikhe 160eauakicte vRaKtGeS ne¥h3thNghel BohABCROLEI ONS to
becone the supported parts in the nolding material |ayer are retained in

these porthensicabd cRhiBAking WAGNERAGHC hirke dRapkirekas ihNat Nequid
t hi ckness-wi se 20 direction, and in this state, subjecting the nolding

mat eri al Iﬁyeyﬁetefarmﬂhgngatéeahﬁenhhlbﬁ enm bheomkaghi 61agpigot ropically
conductive filns. In such production process.of the anisotropically

conducts vepocbpmeet.or subbeanekdbRgametieingl thayensnfmy id5tpeef erably be
formed in the anisotropically conductive filmarranging holes of the frane
-plate and thspébtoughanhebesoplichhéyspaaduchyve8 fAlguatrragbngd2hopesvi di ng
a nold conposed of a top force and a bottomforce, on which ferronmagnetic
subst ance ¢fyehs hasmebpéater epgeati ¥ehyrf pemegheniascohdaagkowitih a
pattern corresponding to a pattern of the conductive parts, for
connection in th@pklmsngctanthgtmgbdmagIWatendattlagerslasmag@eDQCforned

coatlng mol di ng surfaces of one or both of the top
field having higher intensity at portions to become

10 conductive parts for connection, pertions to become
conductive parts for.non-connection and portions to become
supported parts than the other portions, thereby gathering
the conductive particles in the molding material layers at
the portions to become the conductive parts for connection

15 and the portions to become the conductive parts for non-
connection in a state that at least the conductive
particles existing in the portions to beéome the supported
parts in thé molding material layer are retained in these
portions, and orienting the conductive particles in the

20 thickness-wise direction, and in this state,rsubjecting the
molding material layers to a curing treatment to form the
elastic anisotropically conductive films.

In such production process of the anisotropically
conductive connector, the molding material layers may

251 preferably be formed in the respecfive anisotrobically
éonductive film—arranging holes of the frame plate and at

inner peripheries thereabout by:




force and bottomforce of the nold by screen printing w i ng
material in which the conductive particles exhibiting ntg&]ugtﬁ?@ogre

di spersed in the liquid polynmer- formng material, which will becone the

el astic polyneric substance by the curing treatnent, and superinposing the
top force and bottomforce on each oth through the frane plate and the
spacer arranged on one surface or both surfaces of the frane plate.

According to a fogrbhi@specd i1d NOIRRRN L Ianvept ir8Rcet HRKCal BoBLbh!
further provided a process for producing the above-described

ani sot r opi cabk¥e £ 0BHUGK1 ¥ f@@ﬂlﬁ&%@éti@%lﬁlﬂsﬁﬂi‘c& #d Mea PRI Serd OT
non- connecti on, which conprises the steps of: providing the frame plate in

whi ch a pl uraspéyt Ofelheroainddoin o Eatdan&ondudt ipea @ ar rangi ng hol es
each extending in the thickness-wise direction of the frane plate are
formed correspoashogdingthe ehecsdrosef eghonsonduct e gdedte ®dectrodes to
be inspected of the integrated circuits in the wafer as an object for

i nspecti on havecberrn dwndnetde Srugustve(Qebri28 far mag-amirdkatgiomtier i al

| ayers for elastic anisotropically conductive filns in which the

conduct i ve thare¢ledese exhidityioniemghetdamurte i Sgdmsed o ea floirqeidd
polynmer-formng material, which will becone an elastic 5 polyneric
substance b§"@ curing treatnent, in the respective anisotropically
conductive filmarranging holes of the frame plate and at inner

peri pheries ther es®itg applddnty W haresotidiang mit datdl afayidrss hmgneti c

field havi nfg hi gher'intensity at portions to becone S )
: . forece and beottom force of the mold by screen printing with

a molding material in which the conductive particles
exhibiting magnetism are dispersed in the liquid polymer-
forming material, which will become the elastic polymeric
-substance by the curing treatment, and

superimposing the top force and bottom force on each
other through the frame plate.

According to a fifth aspect of the present invention,
there is yet still further provided a process for producing
the above-described anisotropically conductive connector
having the conductive parts for non-connection, which
comprises the steps of:

providing the frame plate in which a plurality of the

" anisotropically conductive film-arranging holes each
extending in the thickness—wise direction of the frame
plate are formed corresponding to the electrode regions, in
which the electrodes to be inspected of the integrated
circuits in the wafer as the object for inspection have

been formed,




10 conductive parts for connection, portions to becone %qﬂgﬁghk% parts
for non-connection and portions to becone supported parts an the ot her
portions, thereby gathering the conduct?ve particles in the nolding
material layers at the portions to becone the conductive parts for
connection 15 and the portions to becone the conductive parts for non-
connection in a state that at |east the conductive particles existing in

the portions to hesenBihheasSYpREELed:nPAhisni PntheoADLding SBLerial layer

are retained in these portions, and orienting t conductive particles in

the 20 thiskoess- w sBagel 86hF@BmiaRd tbnNthBi 51808t nagubpectipg the nolding.
material layers to a curing treatnent to formthe elastic anisotropically

conductiveelakfBc bRisuehopiedusyi eBnRGOEESS ©f1hNes aph SPLEARE Cahd Y
conductive connector, the nolding material |ayers may 25 preferably be

formed in ékeendspgcihvehantRotkapssalliye gopdueibecfi tHeasrangi ng hol es
of the franme plate and at inner peripheries thereabout by: 8 August 2005 24

provi diSng plabédacenposeddotoartopohaise andtire boii@mnafoE€e; on which
ferromagneti c substance |l.ayers have been respectively formed in accordance

W t h patt eamssotoopespbhyi agntlocpartefnsmef theogoOnsuetive Parvsch or
connection and the conductive parts for non-connection in the elastic
ani sot r opi tatfycesndlictheef fathasplatbe fodnBoymiang mebdimg motek gl sur f aces
- of one or both of the top force and bottomforce of the nold by screen
printing wayera hor déhes e eah s ot nomhizhl ¥ heorobrciuicté vei e tircl es
exhi bi ting np%?etisn1are di spersed in the |liquid polyner-
o - which the conductive particles exhibiting magnetism' are
10 dispersed in a liqﬁid polymer-forming material, which will
become an elastic polymeric substance by a curing treatment,
in the anisotropically conductive film-arranging holes of
the frame plate and the through-holes of the spacer,
applying to the molding material layers a magnetic
i5 field héving higher intensity at portions to become
conductive parts for connection, portions to become
- conductive parts for non-connection and portions to become
"supported parts than the other portions, thereby gathering
the conductive particles in the molding material layers at
20 the portions to become the conductive parts for connection
and the portions to become the conductive parts for non-
'connection‘in a state that at least the conductive
particles existing in the portions .to become the supported
parts in the molding material layer are retained in these
25 portions, and orienting the conductive pérticles in the

thickness-wise direction, and in this state, subjecting the

molding material layers to a curing treatment to form the

’




formng material, which will become the elastic polynmerigagubsigagce by the
curing treatnent, and superinposing the top force and bottom force on each
ot her through the frane plate. According to a fifth aspect of the present
invention, there is yet still further provided a process for producing

t he above-descri bed anisotropically con tive connector having the
conductive parts for non-connection, whic conpri ses the steps of:

provi di ng tkeaktaseaplaberbpPi¥hi L cofiub@dtd ¥rigimd.he anisotropically
conductive fil marrangi ng holes each extending in the thickness-w se
direction of the flnasachpbabeuatechopredesor vesphadangsborbpecel egt rode
regions, in which the electrodes to be inspected of the integrated
circuits incohéumaies asntbetob) etcte frosldivspeacd toni ibvieaydeemdor med, 8
August 2005 25 arrangi ng a spacer, in which through-holes each having a

- shape conf opneéhgrablyheepfansedhapetbé asathotebpstcatlgncentinopival |y
conductive filmto be formed and extending in the thickness-w se direction
of the franflbnarmangine iokrdicdheedpane pdate erhd shedterasghc

ani sotropically conductive filnms, on one surface or both surfaces of the
frame plat eRObeR PoriseRastali My material |ayers for elastic

ani sotropically conductive filns_in which the conductive particles

exhi bi ti ng magnetPEVEF A0 dislskradBpasech afi quitetpdiopssr aner & R§thakeri al |

which will _beconme an _e] astic pol yneric suhstance by a curing treatnent,
in the ani SArSpi &t 199 dﬁfcﬁﬁpwﬁqqq%%r%'g%ﬁw% BeHt hITR Be%e plate
and the thrroeu héchcoilvee yOffgrr}r?eCF%arlC%rdcordance with patterns
corresponding to patterns of the conductive parts for
connection and the conductive parts for non-connection in
the elastic anisotropically conductive films to be formed,
and
coating molding surfaces of one or both of the top
force and bottom force of the mold by screen printing with
a molding material in which the conductive particles
exhibiting magnetism are dispersed in the liquid polymer-
forming material, which will become the elastic polymeric
substance by the curing treatment, and superimposing the
top force and bottom force on each other through the frame
plate and the spacer arranged on one surface or both
surfaces of the frame plate.
According to embodiments of the present invention,
there is yet still further provided a probe member being
used in conducting electrical inspection of each of a
plurality of integrated circuits formed on a wafer in a

state of the wafer, which comprises:




applying to the nolding material |layers a magnetic 15 fhg%g qg%bgg hi gher
intensity at portions to beconme conductive parts for co P, portions
to become conductive parts for non-connection and portions to becone

supported parts than the other portions, thereby gathering the conductive
particles in the nolding material |ayers-at 20 the portions to becone the
conductive parts for connection and the portions to becone the conductive

parts for non- coangtti@it ivbardt@de tdledtidigasn he Gonduecki we particles
existing in the portions .to becone the supported parts in the nolding

mat eri al | ayteiclarimg@icaiingd dirdieses2% oforars), iandcebirdahtegwibir a
conductive particles in the thickness-wise direction, and in this state,
subj ect i ng paiet el ab e appiretirad Hayermittem aff iglgdtreaterento toe form the 8
August 2005 26 elastic anisotropically conductive filnms. In such

producti on jrseessedfof Hehanirsmgmegiechldiyrcucidrrd et ithe ewrfreac ey art he

nol ding material |ayers nmay preferably be fornmed in the anisotropically
conduct i ve olijgeh afvmrigisrpdolass @nd RHdief radmy epldstseraded he t hrough- hol es
of the spacer by: providing a nold conposed of a top force and a bottom
force, on v IR iotEghie tGandsitven SONMeEicy avr@ngesh oy édgect i vel y
formed in accordance with patterns corresponding to patterns of the
conduct i ve PErEacs sif Eenrdaudis Br@rehéogofdgpertécparts for
non-connection in the elastic anisotropicglly conductjve filnms to be
formed, and coat ity TS RERPS HFREEs 3FCERETG ToemPedifrettopt £8fce and

bottom force of the nmol d.by screen inting w
presen gnvenglox, EE maypﬁe pre%eragge that the

coefficient of linear thermal expansion of the frame plate
be at most 3 x 107°/K, and the coefficient of linear thermal
expansion of a base material making up the circuit board
for inspection be at most 3 x 107°/K.
In the probe member according to the present
invention, a sheet-like connéctor may be arranged on the
“anisotropically conductive connector, the sheet-like
connector being composed of an insulating sheet and a
plurality of electrode structures each extending in a
thickness-wise direction of the insulating sheet and
arranged in accordance with a pattern corresponding to the
pattern of the electrodes to be inspected.
Since the anisotropically conductive connectors
described above are obtained by subjecting the molding
- material layers to a curing treatment in a state that the
conductive particles have been retained in the portions to
‘become the supported parts in the molding material layers

by applying a magnetic field to those portions, the




~a-nolding material in which the conductive particles exhibiti gnetism
are dispersed in the liquid polyner- fo§€1ng mat eri al , mﬂfﬂﬁ ﬂﬁgpggecone
the elastic polynmeric substance by the“turing treatnent, and superinposing
the top force and bottom force on each other through the frane plate and
‘the spacer arranged on one surface or both surfaces of the frane plate.

- According to enbodi nents of the present invention, there is yet stil

further preovindedtaver phetienber ehéisrg@ngusedthe perdiehisngoebeebhieCahe
inspection of each of a plurality of integrated circuits fornmed on a wafer .
in-a stateupbothiedwaberts whi theconpriagsmaBeiguslage®ds,21.ea,circuit ]
board for inspection, on the surface of which inspection el ectrodes are
formed i n prottidamcéowrtthdaabpatt end beilpespbredpegipheaipat hbbatothe

el ectrodes to be inspected of the integrated circuits in the wafer as an
obj ect forahhspésrpénalandcprhduabave- dédorrbedngnngohpdpiscahl yheonducti ve
connector arranged on the surface of the circuit board for inspection. In
" the prcbe Feaberpiaterdiragned eabbdirasnat bthet hertppesent bavention, it may
be preferable that the  coefficient of linear thermal expansion of the
frame pl at eonguchivapBerEsxfeg- spRNeghdonheseotheatctbat cohdichéde t her mal
expansi on of a base material making up the circuit board for inspection be
~at nost 3 R2ABLIGIRS RSt RESPPBbRAnERPEr PaéRer aPRGainethénpresens in
invention, a sheet-like connector may be arranged on the _anisotropically
conduct i vetROnFRREBF L 1Y RePaRESt EPF kEONRBRRECRor PREF AGUEBERBsed of an

i nsul ati ng sﬁget and a . . .
conductive parts for connection located most ocutside in the

10 resulting elastic anisotropically conductive films.
Accordingly, there is no need of reducing the content of
the condﬁctive particles in the molding material layers, so
that good conductivity is achieved with certainty in all
the conductive parts for connection in the elastic

_15 anisotropically conductive films, and moreover satisfactory
insulating property between adjacent conductive parts for
connection and between the frame plate and conductive parts
for connection adjacent thereto can be achieved with
certainty.

20 '~ Since each of the anisotropically éonductive film-
arranging holes in the frame plate is fbrmed corresponding
to an electrode region in—which electrodes to be inspected
of integrated circuits in a wafer as aﬁ object for

~inspection have been formed, and the elastic

25 anisotropically conductive film arfanged in the each of the
anisotropically conductive-film—arranging hole may be émall

in area, the individual elastic anisotropically conductive




plurality of electrode structures each extending in a t?hﬁ@@gﬁgmﬁﬁse
direction of the insulating sheet and arranged in accordance wth a

pattern corresponding to the pattern of?the el ectrodes to be inspected.
Since the anisotropically conductive connectors described above are
obt ai ned by subjecting the nolding material |ayers to a curing treatnent
in a state that the conductive particles have been retained in the
portions t@ilpecare bheySwRpPekt edhauts tn Lhe;reldi ng;paterjal layers by
appl ying a magnetic fieFﬁ to those portions, the ég'8g%ugust %005

conduct i ve epastiiiel asiexitsbipigailn vt kenppkli;9as fiePesane the 5 suppart ed

parts in the nolding material |ayers, i.e., portions |ocated above and
bel ow t he peritpheineshababiolilee absetr9Pbeakhk r£ANdWsHave ibhl Amagr angi ng
holes in the 5 frame plate are not gathered at the portions to becone

. conduct i velpaet gifrecteonnect iche, esasthat ahhgoeeBguchilug cBanhicehies are
prevented from being contained in excess in the conductive parts for
connectd onfipar tivenl ahky, itcasduabiivetpar ts thRerfANNAGEARek9GAt @HNDSt
outside in the 10 resulting elastic anisotropically conductive filns. _
Accor di ngl $hermeteekpaneinsedfothrediliasngct heicontrepticafilyt henagndueki ve
particles in the nolding material |ayers, so that good conductivity is

achi eved wfthncént ahatpleneatiirechéovondustrgdypaessrhtnedongeehion in the

el astic 15 anisotropically conductive filns, and noreover satisfactory

i nsul ati ngtprBpePiytochvicenind] aceatecbatiuaviegpar Lewf opefEdaneati ofi and
between the frame plate and conductive parts for connection adjacent
thereto caﬁlﬁ%aécﬁﬁ%V%ﬂlmP%Hanéé@Baﬁﬁt?hat,for forming the frame

10 plate. Accordingly, a good electrically connected state
can be stably retained even when the WLBI test is performed
on a large-—area wafer.

The positioning holes are forﬁed in the frame plate,
whereby positioning to the wafer as the cbject for

15 inspection or the circuit board for inspection can be
easily conducted.

The air circulating héleé are formed in the frame
plate, whereby air existing between the anisotropically
conductive connector and the circuit board for iﬂspection

20 : ié discharged through the air circulating holes of‘fhe
frame plate at the time the pressure within a chamber is
reduced, when the pressure reducing system is utilized as
the means for pressind the probe member in an insbection
apparatus fof wafer, thereby being able to surely bring the

25 anisotropicallfrconductive connector into close contact
with the circuit board for inspection, so that necessafy

electrical connection can be achieved with certainty.




20 Since each of the anisotropically conductive film argapgi,abdagl es in
the frame plate is formed corresponding. to an electrode 'région in which
el ectrodes to be inspected of integrat%% circuit~ in a wafer as an object
for inspection have been formed, and the elastic 25 anisotropically
conductive filmarranged in the each of the anisotropically conductive

filmarranging hole may be small in area, the individual elastic
ani sotropi cally conductive 8 August 2005 29 filns are easy to be formed. In
addition, since the elastic anisotropically conductive filmsmall in area

is little in the absol srerguasscky refiohermeyrespanshes in a plane
direction of the elastic anisotropicalTy Conductive ™5 fi'l meven when it is
subj ected to therigl hystenepilsn vhew LhensBlaexpgnshosx&hpliheyelastic

ani sotropically conductive filmin the plane direction is surely

restrai nedabysbvheopficai@ypkbahdubyiusi agnactaber habohavhgora trw coeffi ci ent

of linear thermal expansion as that for formng the frane 10 pl ate.
Accor diingl yreaegbodnekettipncal | y connected state can be stably retained
even when the WBI test is performed on a |arge-area wafer. . The

posi ti oni ng hol eBigre2f bsnedplant ek r ahbuptatseingwher edy @obatdgedi ng to
the wafer as the object for 15 inspection or the circuit board for
i nspect i onSeahebea kask| 9fcbhduenédotTopiastlyi condiattitge htesnaceofor ned in
the frame plate, mhereb¥ air existing between the anisotropically
‘conduct i veSk®hetoFidndlt he circuit board for inspection 20 is discharged
through the air circulating holes of the frane plate at the tinme the
pressure within El@hahbk #splan view illustrating, on an enlarged
10 scale, an elastic anisotropically conductive film in the
anisotropically conductive connector shown in Fig. 1.
Fig. 4 is a cross—sectional view illustrating, on an
enlarged scale, the elastic anisotropically conductive film

in the anisotropically conductive connector shown in Fig. 1.

15 Fig. 5 is a cross—sectional view illustrating a étate

that molding material layers are formed by a molding

material which has been applied to a mold for molding
elastic anisotropically conductive films.
Fig. 6 is a cross—sectional view illustrating, on an
20 enlarged scale, a part of the mold for molding elastic
anisotropically conductive films.
Fig. 7 is a cross—sectional view illﬁstréting a state
“that a frame plate haé been arranged through spacers
-between a top force and a bottom force of the mold shown in
25 Fig. 5.
Fig. 8 is a cross-sectional view illustrating a state

- that molding material layers of the intended form have been



reduced, when the pressure reducing systemis utilized ag adgast2op8ns for
pressing the probe nenber in an inspection apparatus for wafer, thereby
being able to surely bring the 25 aniso%}opically conductive connector into
close contact wth the circuit board for inspection, 30 that necessary

el ectrical connection can be achieved with certainty. 8 August 2005 30

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view illustrating an

exenpl ary famnsdt bepiweah! yheordgcCtovreeCanneehar na¢eomdirBgcL0oEhene5 Present

invention. Fig. 2 is a plan viewillustrating, on an enlarged scale, a
part of thmoadisotropically conductive connector shown in Fig. 1. Fig. 3
is aplan viewillustrating, on an enlarged 10 scale, an elastic

ani sot ropi cal | y Ebgdugtiveaf ttosbnAsebeionnl seieepitahbyreondyct biean
connector shown in Fig. 1. Fig. 4 is a cross-sectional view illustrating,

on an enl engedgsdakealehetbbantildiagi sateophtalhyeeosdoshi v Fikm gin the
ani sotropically conductive connector shown in Fig. 1. 15 Fig. 51is a
cross-sectional ¥igw 10| ustaatingsasstatenal hatewol ingtratengah | ayers are
formed by a nolding nmaterial which has been applied to a nold for nolding
el astic anfsateophetl fymagnetici Yeeldl havikugstbength disssibetibnnal view
illustrating, on an 20 enlarged scale, a part of the nold for nolding

el astic dm3cPeepi aapliedohduthevieolding. mEtgrigli bagerr sesweetti onal vi ew
illustrating a state that a franme plate has been arranged through spacers
bet ween a ¥u- fdrte anthiChetsonvier célipecthen nbheredbwn in

Fig. 11 is a cross-sectional view illustrating the

10 construction of an exemplary inspection apparatus for wafer
making good use of the anisotropically conductive connector
. according to the present_invention. |

Fig. 12 is-a cross-sectional view illustrating fhe
construction of a principal part of an exemplary probe |

15' member according to the present invention.

Fig. 13 is a cross-sectional view illustrating the
construction of another exemplary inspection apparatus for
wafer making good use of the anisotropically conductive
_conhector according to the present invention.

20 Fig. 14 is a plan view illustrating, on an eniarged
scale, an elastic anisotropically conductive film in an
énisotropically conductive connector according fo another
embodiment of the presént invention.

Fig. 15 is a plan view illustrating, on an enlarged

25 scale, an elastic anisotropically conductive film in an
anisotropically conductive connector'according to a further

enmbodiment of the present invention.




25 Fig. 5. Fig. 8 is a cross-sectional vieM/iIIustrafing
that.nolding material |ayers of the intended form have bgﬁﬁiggﬁgggst 2005

31 formed between the top force and t he3hottom force of the nol d. Fig. 9is
a cross-sectional viewillustrating, on an enlarged scale, the nolding
material |ayer shown in Fig. 8. 5 Fig.. 10 is a cross-sectional view
illustrating a state that a nagnetic field having strength distribution

has been appliedrig.the Bl di paafaleciabrl aYGhraBOWBri RestFi8ed9ihn 2

t hi ckness-wi se direction thereof. Fig. 11 is a cross-sectional view
illustrati pgainbeelO0 construction of an exenplary inspection apparatus for
waf er maki ng good use of the anisotropically conductive connector

according to therFpgesent j1iovenateB. rtEy¥ond2oFSecfe6t068a5€€bi BAAl Vi ew
illustrating the <construction of a principal part of an exenplary probe
15 menber anspeding fia the pe€senthbhvenhi Bag.Filg. 13 is a cross-sectional
view illustrating the <construction of another exenplary inspection
apparatius for weiger hekisgagood usewobft hefaamsoplapecakbyuceadusti ve
connector according to the present invention. 20 Fig. 14 is a plan view

il lustratihgamphean enl arged scale, an elastic anisotropically conductive
filmin an anisotropically conductive connector according to anot her
enbodi.ment of théigretenilingenttesn, Fnganlénisrgepl analéewaipiustofiting,
on an enlarged 25 scale, an elastic anisotropically conductive filmin an
ani sot r opi B&¢ | frewadoteteeskornetroFigecdBding to a further

Fig. 20 is a cross-sectional view illustrating a
10 state that a frame plate has been arraﬁged within a mold in
a process for producing the conventional anisotropically
conductive connector, and moreover a molding material layer
has been formed.
[DeScriptidn of Characters]
15 1 Probe member, 2 Anisotropically conductive connector,
3 Pressing plate, 4 Wafer mounting table,
5 Heater, 6 Wafer, 7 Electrodes to be inspected,
10 Frame plate,
: il Anisotfopically conductive film-arranging holes,
20‘ 15 Air circulating holes, 16 Positioning holes,
20 Elastic anisotropically donduééive films,
20A Molding material 1ayers, 21 Functicnal parts,
22 Conductive parts for connection,
23 Insulating parts, 24 Projected parts,
25 25 Supported parts, |
| 26 Conductive parts for non-connection,

27 Projected parts,




enbodi ment of the present invention. 8 August 2005 32 Fi g.aubfistizo8 Pl an
view of a wafer for test used in Exanple. Fig. 17 illustrates regions of
el ectrodes to be inspected in the waf ef3shown in Fig. 16. 5 Fig. 18 is a
top view of a frane plate produced in Exanple. Fig. 19 illustrates, on an
enl arged scale, a part of the frame plate shown in Fig. 18. Fig. 20 is a
cross-sectional. viewillustrating a 10 state that a frame plate has been
arranged w t Boncarmolid bhard FoeCesspkekiknoduci ng the conventiona

ani sotropically conductive connector, and noreover a nolding materi al

| ayer has ba&énThepeediochDeseritpbder ,of Characters] .15 1 Probe nenber, 2
Ani sotropically conductive connector, 3 Pressing plate, 4 Wafer nounting
tabl e, 5 Heat#ér InfuVatény BhEke¢t R0dehect@-hekinspastedor]0 Frame plate, 11
Ani sotropi cally conductive filmarranging holes, 20 15 Air circulating
-hol es, 16 Po42tEdrichgolel ssruz@uEkast 46 @mosetsapifaakl yieendvaki parkil s,
20A Mol ding material |ayers, 21 Functional parts, 22 Conductive parts for
connectd on, 243 Basktatifgcparfiect24dBr ppetsed4pashsrt-2br2biSuppotted
parts, 26 Conductive parts for non-connection, 27 Projected parts, 8

- August 2005 50 Chamber, 51 Evacuation pipe, 55 O-rings,

60 Mold, 61 Top force, 62 Base plate,

63 Ferromagnetic substance layers,
. 64 Nqﬁ—magnetic substance layers, 64a Recesses,
10 65 Bottom force, 66 Base plate,

67 Ferromagnetic substance layers,

68 Non—-magnetic substance layers, 68a Recesses,

6%a, 69b Spacers,

80 Top force, 81 Ferromagnetic substance layers,
15 82 Non-magnetic substance laYers,

85 Bottom force, 86 Ferromagnetic substance layeré,

87 Non—magnetic substance layers,

90 Frame plate, 91 Opéning, 95 Molding material layer
P Conductive particles.

20

BEST MODE FOR CARRYING QUT THE INVENTION
The embodiments of the present invention will
hereinafter be descriﬁed in details.
{Anisotropically conductive connector]
25 Fig. 1 is a plan view illustrating an exemplary

anisotropically conductive connector according to the

present invention, Fig. 2 is a plan view illustrating, on



33 30 Gircuit board for inspection, 31 Inspection elect%ggjﬁt:ﬂ%s
| nsul ati ng sheet, 40 Sheet-like connector, 42 Electrode str§k§ures, 43

Front-surface el ectrode parts, 5 44 Baék-surface el ectrode parts, 45
Short-circuit parts, 50 Chanber, 51 Evacuation pipe, 55 0-rings, 60.Mld,
61 Top force, 62 Base plate, 63 Ferromagnetic substance |ayers, 64

Non- magneti c substance | ayers, 64a Recesses, 10 65 Bottom force, 66 Base

plate, 67 Faf BRI G SHAS! aNGe L aYer son S8 NTaGNell o SURSLADGS Javer s,

68a Recesses, 69a, 69b Spacers, 80 Top force, netrc substance

layers, led3dNaiegngii o Sulsf ance dayers.; 85 ?%%Omifew ce, 86

Ferromagneti ¢ substance |ayers, = 87 Non-nagnetic stance | ayers, .90 Frane

| ate, 91 QustgatIing\oldh ng MRl lavarle, BRrlnductive particles. 20
BEST MODE E%P CARRYINéPgUT THE | NVENTI ON Tﬁ% gﬁ%odlnenfg of the present

i nvent i on \ainlilscarogiinafitier demdiesaricbed 1 138tdld SinisARosalhaRical Iy
conductive connector] 25 Fig. 1 is a plan view illustrating an exenplary
ani sot ropi cahidp ctdnel clinne RN etiown aﬁpQﬁﬂﬁng,t%nﬁh@igﬂrﬂsﬁﬁta'nvent'on’
Fig. 2 is a plan viewillustrating, on 8 August 2005 34 an enl arged scale,
a part of rhesanisscttriopiadalligwcdndusttiré@ing, on an enlarged scale,
| the elastic anisotropically conductive film in the
anisotfopically conductive connector shown in Fig. 1.
The anisotropically conductive connector shown in
10 Fig. 1 is that used in conducting electrical inspection of
‘each of, for example, a plurality of integrated circuits
formed on a wafer in a state of the wafer and has a frame
plate 10 in wﬁich a plurality of anisotropicallylconductive
film-arranging holes 11 (indicated by broken lines) each
15 extending through in the thickness-wise direction of the
frame plate have been formed as illustrated in Fig. 2. The
‘anisotropically conductive film-arranging holes 11 in this
frame plate 10 are formed in accordance with a pattern of
electrode regions in_which electrodés to be inspected of
20 the integrated circuits in the wﬁfer as an object for
inspection have been formed. Elastic anisotropically
condﬁctive films 20 having conductivity in the thickness-
wise direction are arfanged in the respective
anisotropically conductive ﬁilm—arranging holes 11 in this
- 25 frame plate 10 in a state each supported by the inner

peripheral edge about the anisotropically conductive film-

arranging hole 11 of the frame plate 10 and in a state




connector shown in Fig. 1, Fig. 3 is a plan view i||USt%§¥in%f(ﬁ§ an
enl arged scale, an elastic ‘anisotropically conductive frl g %

ani sotropically 5 conductive connector 3hown in Fig. 1, and Fig. 4 is a
cross-sectional viewillustrating, on an enlarged scale, the elastic

ani sotropically conductive filmin the anisotropically conductive
connector shown in Fig. 1. The anisotropically conductive connector shown

~in 10 Fig-m%ﬂd&ﬂﬂ@aﬁﬂW%ﬂéﬂd%nQp%@U%HB%Qe%&e%ﬁﬁ%%%kohggggﬁ&iggngtctgggh of,
for exanple, a plurality of integratéd circuits for on"a wafer in a

state of tlaiwef @o.andnhegearfsagep1ptat €0 10si fnybi Shhsaphawal ity of
ani sotropically conductive filmarranging holes 11 (indicated by broken

li nes) eacmoxﬁe@xhemdbngchheaug@_halb@e1Bhkg&n@§§cwh§%iﬁgrsgkiBatgaeﬁhe
franme plate have been formed as illustrated in Fig. 2. The anisotropically

conduct i ve thiel mndsbangipigalakeschBuichitbi sonnbease Rhate H8mare formed in
accordance. with a pattern of electrode regions in which electrodes to be

i nspect®ed efija@enie thetregoatidnchr pitbts ing hBanwaber aagrapsabiect for
i nspection have been formed. Elastic anisotropically conductive filnms 20
havi ng condeduiciingy systeheishiuckdedsn- ani $asgeretbhoappreaansanged i n the.
respective anisotropically conductive filmarranging holes 11 in this 25
frame pl atwaiorinwhishawéléabh deppoibed bybsthgquénhey. pariqheiaioredge
about the anisotropically conductive film arranging hole 11 of the frane
pl ate 10 aRasStRiansngt bogeaughsfor0psssioningatbythadepEadeas theadj acent
ani sotropically conductive filnms 20. In the frame plate 10 of this
enbodinentOEJ%thgPﬁeanéP?CEF@@uﬁa@iﬁg?h@?@$t1§oaod Eprcuhspengianr bet ween
10 are formed.
As illustrated in Fig. 3, each of the elastic
anisotropically conductive films 20, a base material of
which is composed of an elastic polymeric substance has a
functional part 21 composed of a plurality of conductive
15 parts 22 for connection each extending in the thickness-
wise direction (direction perpendicular to the paper
surface in Fig. 3) of the film and insulating parts 23
formed around the respective conductive parts 22 for
connection and mutually insulating these conductive parts
20 22 for connection. The functional part 21 is arranged so
as to be located in the anisotropically conductive film-
arranging hole 11 in the frame plate 10; The conductive
parts 22 for connection in the functional part 21 are
arranged in accordance with a pattern corresponding to a
25 pattern of the electrodes to be inspected of the integrated

circuits in the wafer as the object for inspection and

electrically connected to the electrodes to be inspected in




the anisotropically conductive connector and a nenber 5 @qhgggqbgghereto
when a pressing nmeans of a pressure reducing systemis used in an

i nspection apparatus for wafer, which WPl be descri bed subsequently. In
addition, positioning holes 16 for positioning to the wafer as. the

object for inspection and a circuit board for inspection 10 are fornmed. As
illustrated in Fig. 3, each of the elastic anisotropically conductive

films 20, ahbasaspatefibal o@f +thehikahFdys conposed of an elastic polyneric
substance has a functional part 21 conposed of a plurality of conductive

15 parts 22 for menaacbuesrepehiprbendi Bdgenothenkhirakoessna ﬁgrgliﬁ.‘ECtl on
(direction perpendicular to the paper surface in Fig. 3) of the filmand
i nsul ati ngipalhsedBallior ard abatidubhe Ivespeakdve cappuetiveppatt 3522 for
connection and nutually insulating these conductive parts 20 22 for
connect i onwhThke haacbeenalfiparit t3lans aupaogeedsdy abet @anherl ocated in the
ani sotropically conductive film arranging hole 11 in the franme plate 10.
The corducpevéphpayt sb22tf thecandsottiropiicallfe cbundatitanal fpamt 21 are
arranged in accordance with a pattern corresponding to a 25 pattern of the
el ect r odesarvahgindspeteedlofint be dregratpdchtecililcui Merenspheinatetlas t he
obj ect for inspection and electrically connected to the el ectrodes to be
i nspect ed e gSwpBRste20P8r862bhéni hbpecembnddfenheinabbrpedt imnaout er
peripheral _edge of the functional part 21 is integrally and continuously
formed a stppbedetioparandsiixghi apdhayrbeshetli kadat olanglyuppotactiedy t he

i nner 5 perlphery about the anisotropically conductive film
te $0 as to grasp the inner periphery about the

10 anisotropically conductive film-arranging hole 11 in the

frame plate 10.

In the conductive parts 22 for connection in the

functional part 21 of the elastic anisotropically
conductive film 20,-conductive particles P exhibiting
15 magnetism are contained at high density in a state oriented

80 as to align in the thickness~wise‘direction as
illustrated in Fig. 4. On the other hand, the insulating
parts 23 do not contain the conductive particles P at all
“or Scarcely contain them. The supported part 25 in the

20 elastic anisotropically conductive f£ilm 20 contains the
conductive particles P.

In the embodiment illustrated, projected parts 24
protruding from other'surfaces than portions, at which the
conductive parts 22 for connection and peripheries-thereof

25 are located, are formed at those portions on both sides of
the fuﬁctional part 21 in thé elastic anisotropically .

conductive f£ilm 20,



arranging hole 11 in the frame plate 10. Mre specifical lgjaygusitEpgsupport ed
part 25 in this enbodinent is shaped in a forked formand fixed and
supported in a closely contacted state3%o as to grasp the inner periphery
about the 10 anisotropically conductive filmarranging hole 11 in the
_frame plate 10. In the conductive parts 22 for connection in the
functional part 21 of the elastic anisotropically conductive film 20,

conductive partieestR;g¥Rbbit Lol EﬁgﬂstbigkgrfOCQQEEggegcggrgiﬁgrection

density in a state oriented so as to alignin the thickness-w se

as 111ustealede! Aabbiat. +fO-LDE ObHET 10aBd. cLhELI PSUbatLNgoqPRR!S 23 dO

not contain the conductive particles carcely contalin them

The supporhgdePaEt£@Pabiyt B6 29 ghasfh¢c ani sotropically conductive film 20
contains the conductive particles P. In the enbodinent illustrated,

projected parts 24 +Ri9t tHdbRgefE O ObNLT 184 LRERS26NGR, PARL T OPSenGtn Whi ch
the conductive parts 22 for connection and peri pheries thereof 25 are

| ocat ed, areqhorsmdupbnt heseopothbonssantbayhanigdesrepichbeyfunctional part
21 in the elastic anisotropically conductive film20. 8 August 2005 37 The

t hi ckness . ofnéhetfvaneophateciOivanbesoBeadndingantiothbe nmaterial thereof,
but is preferably 20 to 600 pm nore preferably 40 to 400 pm If this
t hi ckness asismbidéeicéhdp 20ngurtihe stnepagtbr bendgutoedeupown isethé t he
resulting anisotropically .conductive connector is not obtained, and the
ani sot r opi @aralyi tobyluctliv exdebirtrient ors ttiehfidse 4o b 4 alegred e retain
the form of the frame plate is not achieved, and the
10 handling broperty of the anisotropically conductive
connector becomes low. If the thickness exceeds 600 um on
the other hand, the elastic anisotropically conductive
films 20 formed in the anisotropically conductive film-
arranging holes 11 become too great in thickness, and it
_ 15 may be difficult in some cases to achieve good conductivity
in the conductive parts 22 for connection and insulating
.property between adjacent conductive parts 22 for
connection.
The form and size of the anisotropically conductive
20 film—a:ranging holes 11 in the frame plate 10 in the plane
direction are designed according to the size, pitch and
.pattern éf eleétrodes-to be inspected in a wafer as an
object for inspection:
No particular limitation is imposed on a material for
25 forming the frame plate 10 so far as it has some degree of

stiffness that the resulting frame plate 10 is hard to be

deformed, and the form thereof is stably retained. For




durability. In addition, stiffness of. a degree to retai - m of the
frame plate is not achieved, and the 10 handling propert%lgpﬁgﬁg%%

ani sotropi cal l y-conductive connector bé€omes low. |f the thickness exceeds
600 gmon. the other hand, the elastic anisotropically conductive filnms 20

formed in the anisotropically conductive film arranging holes 11 becone

too great in thickness, and it 15 may be difficult in sone cases to achieve

9000 condughididi, it CQIdNE! iofe (PATS A2 LlcrcQINGELLGN @nd [ nsul ati ng

property between adjacent conductive parts connection. The form and

'size of theaaRiSehsOPicealami £aRdGtiaie ard fddif Haanging hakesellsih t he

frame plate 10 in the plane direction are designed according to the size,

pitch and wpait ehR Fraalephhedes ot Q bedReRET,ed ol awabek ag an object
for inspection. No particular limtation is inposed on a material for 25

form ng t hgehkmamm phate ri@ 150 ahaki nds liatt ikRs SR ndegies aby ki Fbress t hat
the resulting frane plate 10 is hard to be deformed, and the formthereof

is staldy bet aheedurfakced cAughst £208% 38 atexampl e, various kinds of
materials such as netallic nmaterials, ceramc material and resin materi al s

may be used. Wiepethe€itr agemplakeoctOths feraedibymaterigxampke, a
netallic material, an insulating coating filmmy be formed 5 on the
surface of fomeihganbeplfatmelPlaSpeditf iacéxarpmesadt shehnasalirbe,mat eri al
for formng the frane plate 10 include netals such as iron, copper,
ni ckel , chropbem, vobikl, rhgomsumm cobaddnesegnesplypbdaangunisdi,um | ead,
pal l adium titani um tungsten,

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

'10 aluminum, gold, platinum and silver, and alloys or alloy

- steels composed of a combination of at least two of these

metals.

Specific éxamples of the resin material forming the
frame plate 10 include liquid crystal polymers and

15 polyimide résins.

The frame plate 10 may preferably exhibit magnetism
at least at the inner peripheral edges about the
~anisotropically conductive film-arranging holes thereof,
i.e., portions supporting the elastic anisotropically

20 conductive films 20 in that theiconductive particles P can
be caused to be contained with ease in the supported parts
25 in the elastic anisotropically conductive £ilms 20 by a
process which will be described subsequently. Specifically,
those portions may preferably have a saturation

25 magnetization of at least 0.1 Wb/m*. 1In particular, the
whole frame plate 10 may preferably be formed by a magnetic

substance in that the frame plate 10 is easy to be produced.




10 al um num gold, platinumand silver, and alloys or al lgugust 8BRS
conposed of a conbination of at |east two of these netals. Specific
exanpl es of the resin material forming 8he frane plate 10 include |iquid
crystal polyners and 15 polyimde resins. The frane plate 10 may preferably
exhibit magnetism at |east at the inner peripheral edges about the

ani sotropically conductive film-arranging holes thereof, i.e., portions

~supporting the eb?é&i@ié“b&ﬁﬁb@@%¢%k'XF%O %%%@%QE@%EQEEBHEezgoEBiEBat the

conductive particles P can be caused e contained wth ease in"the
supported pachsa 2%aiB bhgtel ast iiaaniaeotinepl calilkegonddetiive Liihags20 by a
process which will be described subsequently. Specifically, those portions
may preferapl ynbayemagaatitamcea125 amanatizedli or afi1al, keastsOot W/ n2. In
particular, the whole frame plate 10 may preferably be formed by a

magneti c sthssanmeaghotibakhethesfl wafh Bhat oth@ri megagy to be produced. 8
August 2005 39 Specific exanples of the magnetic substance formng such a
franme @ ate 10 iwkéndehéranisotekplicatobakbbndakbkoys cohnbhese wBgHRSEEC
netals, and alloys or alloy steels of these nmagnetic nmetals with any other
metal . 5 WhenthaeWhBIsoesopi tal iy pesdechble conneet armaseuwsed henifige W.BI

test,. it is preferable to use .a material having a coefficient of |inear

ther mal exparsédbhiocienat mbsliBear tDebtmKl mwpenpiefhepfibhy mésk 320x7 to 1 X
10-5/ K, particularly preferably 1 x 10-5 to 8 x 10-s/K as a material for
forming 1D0THE.f mare preferadlySpdcix il exawmpl es Wi °4Kchparticelaaly
i ncl ude all oys '

préferably 1 x 10™° to 8 x 10™%/K as a material for forming

10 ‘the frame plate 10.

Specific examples of such a material include alloys
or alloy steels of maghetic metals, such as Invar alloys
such as Invar, Elinvar alloys such as Elinvar, Superinvar,
covar, and 42 alloy.

15 | The overall thickness (thickness of the conductive
part 22 for connection in the illustrated embodiment) of
fhe élaétic anisotropically conductive film 20 is
preferably 50 to 3,000 pm, more preferably 70 to 2,500 im,
particularly preferably 100 to 2,000 pum. When this

20 . thickness is 50 Mm or greater, elastic énisotropically
conductive films 20 having sufficient strength are provided

 with certainty. When this thickness is 3,000 pm or smaller
on the other hand, coﬁductive parts 22 for connection
having necessary conductive prOperties are provided with
' 25 certainty.
The projected height of each projécted part 24 is

preferably in total, at least 10% of the thickness of the




or alloy steels of magnetic netals, such as Invar alloys_ suc I nvar,
EIinvaryaIons such as Elinvar, Superinvar, covar, and &é“§P§63®515 The
overal | thickness (thickness of the conti¥ictive part 22 for connection in
the illustrated enbodinment) of .the elastic anisotropically conductive
film20 is preferably 50 to 3,000 m"' nore preferably 70 to 2,500 }am
particularly preferably 100 to 2,000 m Wen this 20. thickness is 50 mor

greater, ebashieerad pRLAORICaAkYe §RRFGHIMG bitl T822Q hawi nopsyf Licignt
strength a?e t|3rovide(§§5I)@l W th cePtgi%ty. mhen%fﬁis tﬁickness IS %?000 m or

smal l er opate ouheaviandsuedndugiioye cRaul Heddhikoh reORReREHONVARY-ELRY
necessary conductive properties are provided with 25 certainty. The

proj ected heeghbnahceack paejitectedfpar bodhectiohr aker abkyikbRehetgl, at .
| east 10% of the thickness of the 8 August 2005 40 projected part 24, nore

pref er abl y cafnpireasked26% shnojlept-edsipar Fordé ,havi fgasughbod proj ected hei ght
are fornmed, whereby the conductive parts 22 for connection are

suf fi cifent kyndanpiedsed iby samrellly peassivag.force, so that good 5
~conductivity ‘is surely achieved. The projected height of the projected part
24 is preferabl Yhatprojecte¥henghe pfeftkeapkyjattadspar@iof ishe

shortest width or dianeter of the projected part 24. Projected parts 24
havi ng suchrafprapért et mesghflO0fke mOrtopmederabhéyeby mhetprOfeofethparts
are not buckled when they are pressurized, so that the prescribed

conduct i vi 8hortgssurvdfyhaehi dianetFheofhibkness]jérhedkpness 8f.one of the

forked portion .
Projected parts 24 having such a projected height are

10 formed, whereby the projected parts are not buckled ﬁhen
they are pressurized, so that the prescribed conductivity
is surely achieved.

The thickness (thickness of one of the forked portion
in the illustrated embodiment) of the supported part 25 is

15 preferably 5 to 600 pm, more preferably 10 to 500 pm,

‘particularly preferably 20 to 400 m.

It is not essential .to form the supported part 25 in
the forked form, and it may be fixed to only one surface of
the frame plate 10.

20 The elastié polymeric substance forming the
anisotropically conductive films 20 is preferably a heat-
resistant polymeric substance héving a ciosslinked
structure. As a curable polYmeric;substance;forming
material usable for obtaining'such a crosslinked polymeric

25 substance, may be used various matérials. Specific
examples thereof include silicone rubber, conjugated diene

rubbers such as polybutadiene rubber, natural rubber,




obtai ning suc

-material s. a8p¢abhii¢riavamphasither %%fpdlwelideru%blelrco%dr Woge%%@eldgat ed

in the illustrated enbodi nent) of the supported part 25 '85Aug75|§tﬁ0%f erably 5
to 600 pm nore preferably 10 to 500 m particularly preferably 20 to 400
m It is not essential.to formthe suppéEted part 25 in the forked form
and it may be fixed to only one surface of the frame plate 10. 20 The

el astic polyneric substance formng the anisotropically conductive filns
20 is preferably a heat- resistant polyneric substance having a crosslinked

structure. pegﬁqs% prablee REHLTET isG: %g%%gg ﬂgygﬂégiongg&be&%l §agl%_for

a crosslinked pon ric 25 substance use various

di ene rubbers such as pol ybut adi ene rubber, natural rubber August 2005
41 poly!SOp&aﬂQck@bQﬁére%E¥r%ﬂ%tmuh%%b@@%é%oE%ﬁﬁ@ﬁ% sURReL ARG yrene-
acrylonitrile-butadi ene copol yner rubber, and hydrogenated products

t hereof ; bboekdiepelyiener uhbeks copeh yas rsinyhHeRe- abdt e@yeeeedlleeer%eck
copol yner rubber and styrene-isoprene . 5 block copolyners, and

hydr ogeénat bmopkodupbsymbeeeoendangdrlagehdeedcEixeeeprtenehweeer , anget hane
rubber, polyester rubber, epichlorohydrin rubber, ethylene- propylene
copol ymer bebbdes ehhyplepeepropubene- dueeeheopolrylberr ubbekesaad soft

1iquid epoxy rubber. 10 Anong these, silicone rubber is preferred fromthe

vi ewpoi nt stebbepl dengchihdrphgdessi ngbhbir, i tyhgidnel-pebpytahe properties.
The silicone rubber is preferably that-obtained by crosslinking or
conden5|ngC¢quYmeS|rubbﬁe,rabbelen¢hpr0ﬁ51bnquddeselcopneymebbenbber

preferably has a viscosity not
and soft liquid epoxy rubber.

10 .Among these, silicone rpbber is preferred fpom the
viewpoints of molding and processing ability and electrical
properties.

The silicone rubber is preferably that obtained by
eroeslinking or condensing liguid silicone rubber. The

15 liquid silicone rubber preferably has a viscosity not
higher than 10° poises as measured at a shear rate of 107
sec and may be any of condensation type, addition type and
those having a vihyl group or hydroxyl group. As specific
examples thereof, may be mentioned dimethyl silicone raw

20 rubber, methylvinyl silicone raw rubber and
methylphenylvinyl silicone raw rubber.

Among these, vinyl group—containing liguid silicone
.rubber {vinyl group—centaining dimethyl polysiloxane) is
generally obtained by subjecting dimethyldichlorosilane or

25 dimethyldialkoxysilahe to hydfolysis and condensation
reaction in the preseﬁce of dimethylvinylchlorosilane or

dimethylvinylalkoxysilane and then_fractienating the




hi gher than 105 poises as measured at a.shear rate of 10gaughgioGa8d may be
any of condensation type, addition type and those having a vinyl group or
hydroxyl group. As specific exanples tféreof, may be nentioned di nethyl
silicone raw 20 rubber, nethylvinyl silicone raw rubber and :
met hyl phenyl vinyl silicone raw rubber. Anong these, vinyl group-containing
l'iquid silicone rubber .(vinyl group-containing dinethyl polysiloxane) is
general |y eltaitngd B¥o§ﬁ@ke%§thOQ!@%% 14 ChlQ031claRE <6 142 i on-

di et hyl di al koxysilane to hydrolysis and condensation reaction in the
presence obr@bapﬁmgkgbﬁylchiorosiIane or dinethyl vi nyl al koxysi | ane and .
then fractionating the 8 August 2005 42 reaction product by, for exanple,
repeat ed di ssol ut.iglidpeecipbhat iraBbeki ﬁuivdngi Liegnegi-ubber akayora Vi nyl
groups at both termnals thereof is obtained by subjecting a cyclic

si | oxane stehmana0et anaetbyl ¢¥cbdiratinasi boxangjeeiag anicycl1Re ymeri zation
in the presence of a catalyst, using, for exanple, dinethyldivinylsiloxane
as a pd yneiilpahhenstiehnmapabetamedhslicabloyesehedtiorgnet her anaaetiicon

conditions (for exanple, amounts of the cyclic siloxane and 10

pol yneri zappépmeeipebabor jn Abet peccahakystt tokatthéysani asiag, for
pol yneri zation,” may be used an al kali such as tetranethyl amonium
hydr oxi de ekampbet yHphoshhddiuinyApdioxede as a gollamelratetsokhuti on
thereof. The reaction is conducted at a tenperature of, for exanple, 80 to
130C. 15 Shehmangtayl| agdospitshizi meAgcdimat hghepolrgsickdraneonpigfienabl y
has a nol ecul ar wei ght Mv (wei ght average nol ecular wei ght as determ ned
in terns offerafapple, amounts of the cyclic siloxane and
10 polymerization terminator). As thé catalyst for the
anionic polymerization, may be used an alkali such as
tetramethylammonium hydroxide or n-butylphosphonium
hydroxide or a silanoclate solution therecf. The reaction
is conducted at a temperature of, for example, 80 to 130°C.
i5 Such a vinyl group-containing dimethyl polysiloxane
preferably has a molecular weight Mw (weight average
molecular weight as determined in terms of standard
polystyrene; the same shall apply hereinafter} of 10,000 to
40,000. It also preferably has a molecular weight
20 distribution index (a ratio Mw/Mn of weight average
molecular weight Mw as determined in terms of standard
polystyrene to number average molecular weight Mn as
determined in terms of standard polystyrene; the same shall
apply hereinafter) of at most 2 from the viewpoint of the
25  heat resistance of the resulting elastic anisotropically

conductive f£ilms 20.

- On the other hand, hydroxyl group-containing liguid




pol ystyrene; the sane shall apply hereinafter) of 10, OOOBtIQ,gﬁQt%@,. It also
preferably has a nol ecul ar weight 20 distribution index (a‘ratio Mwv Vh of
wei ght average nmolecular weight Mv as fidtermined in terns of standard

pol ystyrene to nunber average nol ecul ar weight Mh as determined in terns
of standard pol ystyrene; the same shall apply hereinafter) of at nost 2
fromthe viewoint of the 25 heat resistance of the resulting elastic

ani ot 1 opi Gahli¥orONHd v ey ddBiyA0-g:Fh e reLhe; oxyl
group-containing liquid 8 A&&Lst_éﬁb§143péi'Fbonglpgg@gye % &roxyl

gr oup- cont gioivRd 1¢ixERINY i s RRINEYIJ10XARB): iR 3hkY LRLAIned by .
subj ecting dinethyldichlorosilane or dinethyldial koxysilane to hydrolysis
and condensakic®hy eaCh19F dgl the er%ﬁ%%_h%fldfi_adm%%@wmh@r @ehl orosi | ane or
di met hyl hydr oal koxysi |l ane and then fractionating the reaction product by,
for exanpl aydroegeakedndi $0ldensQ-iRne GeRickabinoln The Pydketvke of
group-containing liquid silicone rubber is also obtained by subjecting a
cyclic 3il diaeehiy0hgdireahd o ri} ifenemer Fdme@RyilAyHReaRkex9ReeaaE and

catal yst, using, for exanple, dinethylhydrochForosiIane,

et hyl di hythechEeresiibane iorg dieetreplchydnoatrlsaxysi bgneras axappligneri zation

term nator and suitably selecting other reaction conditions (for exanple,
anmount s of reheatydl Aé¢siblaitioxapecaigipaltymrri zation termnator). As the
catalyst for the anionic polynerization, nmay be used an al kali such as

t et r anet hyl ammonTen hydroxivde gopup-batykphosghdaguini by dioxhderobbar
silanolate solution thereof. The reaction is conducted at a tenperature

-of, for exaﬁpﬁé§08gbtgimgdcby subjecting a cyclic siloxane to anionic

10 polymerization in the presence of a catalyst, using, for
example, dimethylhydrochlorosilane,
methyldihydrochlorosilane or dimethylhydroalkoxysilane as a
polymerization terminator and sﬁitably selecting other
reaction conditions (for example, amounts of the cyclic

15 siloxane and pblymerization terminator). As the catalyst
for the anionic polymerization, may be used an alkali such
as tetramethylammonium hydroxide or n—butylphosphonium
hydroxide or a silanolate solution thereof. The reaction
is conducted at a temperature of, for examplé, 80 to 130;C.

20 Such a hydroxyl group-containing dimethyl B
polysiloxane preferably has a molecitlar weight Mw of 10,000
to 40,000. It also preferably has a molecﬁlar weight .
distribution index oﬁlat most 2 from the viéwpoint of the
heat resistance of the resulting élastic anisotropicaliy

25 conductive films 20.

In the present invention; either one of the above-

described vinyl group-containing dimethyl polysiloxane and




20 Such a hydroxyl group-containing dimethyl polysiloxagaugugf®psbly has a
nol ecul ar wei ght Mv of 10,000 to 40,000. It also preferably has a

mol ecul ar wei ght distribution index of44t nost 2 fromthe viewpoint of the
heat resistance of the resulting elastic anisotropically 25 conductive
films 20. In the present invention, either one of the above- described

vi nyl group-containing dinmethyl polysiloxane and 8 August 2005 44 . hydroxyl

grOUp-Contﬁ§&%§Qg§iﬁg&gé%EEBEXEbhﬁéaﬂﬁmgﬁﬁ gpggsgiloggngobg ance?%;gsed AL

conbi nati on. curi yst ftor “curing ymeric su rm ng

material ngy QthOﬁ%giggdu$gdtgg ggﬁﬁgﬁgkgoﬁ_substance-forning material. As

such a curing cata , e be used an organi c peroxide, fatty acid azo

conpound, - hydrgsilykabedaea18Lk¥SkoPr chibenki ke ﬁB@Q&EEEceéaﬁEksﬁcQL the.
organi ¢ peroxi de used aS the <Curing catalyst 1ncludé benzoyl peroxide,

bi sdi cycl obeRz Pk m39e9§59xmgg,beieaﬁmhiagap&hd%hangoqymé%&h-butyl
peroxi de. Specific exanples of the fatty acid azo conpound used as the

curi ngscat ahystahBel vdemaagbnsiceehHLYr O t&héR. a @Eﬁﬁéi@aﬁéﬁ?’_@{:?&n@ﬁ t hat
used as the catalyst for hydrosilylation reaction include publicly known -

cat al yst s bdSusé@hansophahiiBi peebkorkdefamndysakia ther eehpophat i num
unsat ur ated group-containi ng sil oxane conpl exes, vinylsiloxane-platinum
conpl exes, hpllab s DUpiadt8d davkbyktebrankehylidtesi | oxane conpl exes, conpl exes
of "triorganophosphi ne or phosphite and plati num acetyl 20 acetate
pl ati num chel at e3peanflicyekampteenet pthéi angantonpbexesde used as the
curing catalyst include benzoyl peroxide, bisdicyclobenzoyl
10 peroxide,‘dicumyi peroxide and di-tert-butyl peroxide.

Specific examples of fhe fatty acid azo compound used
as the curing catalyst include azobisisobutyronitrile.

Specific examples of that used as the catalyst for

"hydrosilylation reaction include publicly known cataly;ts

15 such as plafinic chloride aﬂd salts thereof, platinum-—
unsaturated group-containing siloxane complexes,
vinylsiloxane-platinum complexes, platinum-1,3-
divinyltetramethyldisiloxane complexes, complexes of
triorganophosphine or phosphite and platinum, acetyl

20 acetate platinum chelates, and cyclic diene-platinum
complexes.

The amount of the curing catalyst ﬁsed is suitably
selected ‘according to‘the kind of ithe polymeric substance-
forming matérial, the kind of the curing catalysf and other

25 cufing treatment conditions. However, it is generally 3 to
.15 parts by weight per 106 parté by weight Qf the polymeric-

substance-forming material.




The anmount of the curing catalyst used is suitably selegtmguacaosdi ng to
the kind of the polyneric substance- formng material, the kind of the
curing catalyst and other 25 curing tredtment conditions. However, it is
generally 3 to 15 parts by weight per 100 parts by wei ght of the polyneric
substance-formng material. 8 August 2005 45 As the conductive particles P
contained in the conductive parts 22 for connection and the supported

parts 25 in eacks ofnd %&h@é&i&ea;gﬁa&@@gcgl tncopdugtiyeisl ms 20,

t hose exhibiting nagnetismare preferably used in that 5 such conductive

particles Eoﬁ@tﬁ‘c@?v@a?&fﬂs NPy eflo i NeBnnlBt dbRYandt end abub9s r£04 ”ﬂ)@ﬁté he
el astic ani sot ropi cal conductive film20 by a process which will be

descri bed '25Ub§eél@l@1ﬁlt¢ﬂ-tﬁ@e@lisﬁz_-éxéﬁﬂbéﬁr@%lé&@ copdaet+ Ve PRL LSl es P
exhi biting magneti sminclude particles of 10 netals exhibiting nmagnetism

such as irom, thekeleanibiedhglhaghatibel &6e0pratdoyslheseaf inparnsicl es
cont ai ni ng such a netal, particles obtained by using these particles as

core partishds mddlmmv@q)amiar@s pf chhebeosgsiparnioed®simi 4h a net al

“ havi ng good conductivity, such as 15 gold, silver, palladiumor rhodium
particl es robtdimedndyerisl nippafdrmwivg e ae hodt bagnel scto@pbbalparti cl es
of an inorganic substance, such as glass beads, or particles of a polyner
as core pardendaesiwnd platdhdgwur frcesend vhecktorell pee tdedesibedh a

- conductive magnetic substance.such as 20 nickel or cobalt, or coating the
core partizieseaqiamtiot h Speciduct iexampEgretdic ssubs tcamc@ caridrenet al  havi ng

good .conductivity. Among these, particles obtained by using nickel
particles P exhl iting magnetism include particles of

lO metals exhibiting magnetism, such as iron, nickel and
cobalt, particles of alloys thereof, pa£ticles containing
such a metal, particles obtained by using these particles
as core particles and plating surfaces of the core |
particles with a metal having good condﬁctivity, such as

15 gold, silver, palladium or rhodium, particles cbtained by
using particles of a non-magnetic metal, particles of an
inorganic substance, such as glass beads, or particles of a
polymer as core particles and plating surfaces of the core
particles with a condﬁctivé magnetic substance such as

20 nickel or cobalt, of coating the core particles with both
conductive magnetic substance and metal having good
.éonductivity.

'Among these, pafticles obtained by using nickel

particles as core particles and plating their surfaces with

25 a metal having good conductivity, such as gold or silver
are preferably used.

No particular limitation is imposed on the means for




particles as core particles and plating their surfaces Wigt;{], u%&(ﬁsrmt al
havi ng good conductivity, such as-gold or silver are preferabl’y Used. No
particular linmitation is inposed on thetfreans for 8 August 2005 46 coating
the surfaces of the core particles with the conductive netal. However, for
exanple, the coating may be conducted by el ectrol ess plating. Wen those
obt ai.ned by coating the surfaces of the 5 core particles with the

conduct i vecBRt3hgakfeUsad radelNe s deRduetivepantheles by e coating rate
(proportion of an area coated with the conductive netal to the surface

area .of tbgagetevBamki:ahes)nefel8g, conduckiNg Oet o 0n i PRty igLe
surfaces is preferably at |east 40% nore 10 preferably at [east 45%

particul arkynghetenablyedéc@cIa¥s pbnamitpe vi ewpoi nt of -achi evi ng good
conductivity. The amount of the conductivé netal coated is preferably 2.5

to 50 % by wei ghiheADERopECHBEARKYASLY 0t Yagb¥huesdbEackyr bReknpr ef erably
3.5to 40 % by weight, 15 particularly preferably 5 to 30 % by wei ght based

on the5 coterpapaielesesThetRatheckenduameier metathareonduat béetparticles P
is preferably 1 to 500 pin, nore preferably 2 to 400 m further preferably

5 to 300 npopanttiutaphytpeeter abl yhiOco2@ihg t50epiprdperpabhi eEeadi amet er
distribution (Dw Dn) of the conductive particles Pis preferably 1-to 10,
nore prefarabl godteéd #ithuthkercopdeteiabl yietaiots, thar suekael yrea
preferably 1 to 4. 25 Wen conductive particles P satisfying such
' .0f the cqre particles) of the conductive metal on the
‘particle surfaceé is preferably at least 40%, more
10_- preferably at least 45%, particularly preférably 47 to 95%
from the viewpoint of achieving good conductivity.

The amount of the conductive metal coated is
preferably 2.5 to 50 % by weight, more preferably 3 to 45 %
by weight, further preferably 3.5 to 40 % by weight,

15 particularly preferably 5 to 30 % by weight based on the
core particles. | ‘

The particle diameter of the conductive particles P
is preferably 1 to 500 um, more preferably 2 to 400 um,
further preferably 5 to 300 pm, particularly prefefably 10

20  to 150 pm.

‘The particle diameter distribution (Dw/Pn) of the
conductive particles P is preferably 1 to 10, more
preferably 1 to 7, fufther preferably 1 to 5, particularly

.preferably 1 to 4.
25 When conductive particles P satisfying such

conditions are used, the resulting elastic anisotropically

conductive films 20 become easy to deform under pressure,




conditions are used, the resulting elastic anisotropical lgpaygendest i ve
films 20 becone easy to deform under pressure, 8 August 2005 47 and
sufficient electrical contact is achieved anong the conductive particles P
in the conductive parts 22 for connection in the elastic anisotropically
conductive films 20. 5 No particular limtation is inposed on the shape of
t he conductive particles P. However, they are preferably in the shape of a

sphere or gharsuffidiecRBSslebtseeandabytaldr tisChes ehkal ARALBY +8Q0r egating
these particles ,fromthe viewpoint of permtting easy dispersion of these

particles d6ndibtihe pakydelee subst areechaniicRdverpakial 22Thgrcontent of
water in the conductive particles Pis preferably at. nost 5% nore

pr ef er abl ycahnepgiod%inf yhthetaspiel ahabby rapirast y2¥pnBakticel &hls
preferably at nost 1% The use of conductive particles P satisfying such
15 condi ti®a®s can prevent or inhibit the occurrence of bubbles in the
nol ding material |ayers upon the curing treatnent of the nolding naterial
| ayersSin a prodictpantpeotessliimbiabioni ik bepdesar bhedhaubreguestl y. The
surfaces of the conductive particles P may be 20 suitably treated with a .
coupl i ng agesntceudhchsvea pakthelesoBpl igwagent . tiByy taeatpngt¢hebbyr f aces
of the conductive particles P with the coupling agent, the adhesion :
‘property Vi tihe shapbacefve peherel e Ptho,t he elmssbcopobymeniery
substances i-s enhanced, so that the resulting elastic 25 anisotropically
conduct i véP3TtHelop phtahbedilgh aagrdanribingi thesa peptatcddsuSeomThbeanount
~of the coupling agent used is suitably

viewpoint of permitting easy dispersion of these particles
10 in the polymeric substance-forming material.

The content of water in the conductive particles P is
preferably at most 5%, more preferably at most 3%, further
preferably at most 2%, particularly preferably at most 1%.

The use of conductive particles P satisfying such

15 conditions can prevent or inhibit the occurrence of bubbles
in the molding material layers upon the curing treatment of
-the molding material layers in a production process, which
will be described subsequently.

The surfaces of the conductive particles P may be

20  suitably treated with a coupling agent such as a silane
coupling agent. By treating the surfaces of the conductive
particles P with the coupling agent, the adhesion property
of the conductive particles P to the elastic polymeric
substances is enhanced, so that the resulting elastic

25 anisotropically conductive films 20 become high in

durability in repeated use.

The amount of the coupling agent used is suitably




8 August 2005 48 selected within limts not affecting themgudumosvity of
the conductive particles P. However, it is preferably such an anount that
a coating rate (proportion of an area cblted with the coupling agent to
the surface area of the 5 conductive core particles) of the coupling agent
on the surfaces of the conductive particles P amounts to at |east 5%
nore preferably 7 to 100% further preferably 10 to 100% particularly

pref er abl y s2@ elc@ eH0Q¥tn TR 10MIRAT hlo@N 2GfF G neORAMC LB uRRN i ¢hes P 10
contained in the conductive parts 22 for connection in the functional part

21 is prefenabkyndidctaveOynrivracecpr ef erabliyve:d 10 DO%iHrLLEPBy0EuNRI UNE
fraction. If this proportion is |lower than 10% conductive parts 22 for
connect i onaaubfibanenthytl awcbatehgctrbite r@Fopobansenvalfugnmayedokob@edlb
obtained in sonme cases. |f the proportion exceeds 60% on the other hand,

t he resul t whghcohduebupeipgr hgeR? for theornethicenaaka bifakhe to be brittle,
so that elasticity required of the conductive parts 22 for connection nmay
not beé achbededtinesoneecpaesic2@sThefprapocbupliaf; thencosduehieve
particles P contained in the supported parts 25 varies according to the
cont ent of sehéacendaft iche pandickteései patrheéciekdPngmoahesi ab aftoiehetn ng
the ‘el astic anisotropically conductive filnms 20. However, it is preferably
equi val ent>te Bpravpeefhaabilie?260pl 8P4t fomtbert heefendbdyi 4@ particles
contained in the nolding material in that the conductive particles P are
surely prel@ptedbrrbhrbeangycoredirneblyn28xtess0Pf.the 8 August 2005 49

The proportion of the conductive particles P
10 contained in the conductive parts 22 for connection inrfhe
functional pa&t 21 is preferably 10 to 60%, more prefefably
15 to 50% in terms of volume fraction.. If this proportion
is lower than 10%; conductive partsr22 for connection

sufficiently low in electric resistance vélue may not be

15 obtained in some cases. If the proportion exceeds 60% on

the other hand, the resulting conductive parts 22 for

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

20 The proportion of the conductive particles P
‘éontained in.the supported parts 25 varies according to the
content of the conductive particleé in the molding material
for forming the elastic anisotropically conductive films 20.
However, it is preferably equivalent to or more than the

25 proportion of the conductive particles contained in the
ﬁolding material in that the conductive particleé P are

surely prevented from being contained in excess in the




conductive parts 22 for connection |ocated nost outside gagag 2008e
conductive parts 22 for connection in the elastic anisotropically
conductive filnms 20. It is also preferaﬁ?y be at nost 30% in terns of
volune fraction in that 5 supported, parts 25 having sufficient strength
are provided. In the polyneric substance-form ng material, nmay be
contai ned a- general inorganic filler such as silica powder, coll oidal

silica, aepga@hicehlbCBaPEsabiMld 29nneed8dn Bycatent AbBitngutyehean
inorganic filler, the thixotropic 10 property of the resulting nolding

material i sm6AgUERE, cbRBucYliseophirk st hor ¢oh besaresibnghn the disperisi on
stability of the conductive particles P is inproved, and noreover the

strength oinibetebpsthtlgnceatuepiical Inieendoctive fl aps@0probénined by a
curing treatnent can be nmade high. 15 No particular limtation is inposed
on the anob@tadfmosucBoanihneegasi off Mollemeusedctiloneyar thilie use in a too
| arge anount is not preferred because the novenent of the conductive
particlses fubyoatedgpetis Pbehdviiaggsedtliyiennhshirtadthnathepproddetii on
process, which will be 20 described subsequently. The anisotropically
conducti ve connethothdesciyvibedicaboketaaygebéopnodgcedierorlexmapl ke in the
follow ng manner. A frane plate 10, in which anisotropically conductive
filmarranghmee hotdsaldehavelbéenrbended fédieaspunti ng sdlaca2popderer n of
el ectrode regions, in which electrodes to be inspected have been formed, in
i nt egr at edced keidat shlicavaperogelagidbracerf aluinhspeasi opcdadd ddnposed
of a 8 August 2005 50 magnetic netal is first produced. As a nmeans for
fornming t®RENiRORYoPRCRI 2 éBRFUeniveffllArar FRAQFREXREFEBLE] in

10 property of the resulting molding material is ensured, the
viscosity thereof becomes high, the dispersion stabiiity of
‘the conductive particles P is improved, and moregver the
strength of the elastic aniéotropically conductive films 20
ocbtained by a curing freatment can be made high.

15 No particular limitation is imposed on-the amount of
such an inorganic filler used. However, the use in a too
large amount is not preferred because the movement of the
conductive particles P by a magnetic field is greatly
.inhibited in the production proceSS, which will be

20 described subsequently.

The anisotropically conductive connector described
above may be produced, for example, in the following manner.

A ffame plate 16, in which anisotropically conductive
filﬁ—arranging holes 11 have been formed corresponding to a

25 pattern of electrode regions, in which electrodes to be
inspected have been forméd, in integrated circuits in a

wafer as an object for inspection, and composed of a




the frame plate 10, may be used, for exanple, an etchinggAmmguigdosr the
like. 5 A nolding nmaterial for formng elastic anisotropically.conductive
films in which conductive particles ex# biting magnetism are dispersed in
a polynmeric substance-formng material, which will becone an.elastic

pol ymeric substance by a curing treatnment is then prepared. 10 As
illustrated in Fig. 5, a nold 60 for nolding elastic anisotropically

conduct i venfihg8; hSnLQYI dede; 200 pheayliBhdi ngs NBtALLAL L coghedhgn the

nol di ng surfaces of eac of a fop force 61 and a bottom f the

mol d 60 inchacseydapespttnig BHRSGELREd PALReLDraNATRLY hodBs112khangenent
pattern of-elastic anisotropically conductive fTilnms to be forned, thereby

form ng nobgé ngraméepiatel QYCraay 208 uEBAS, rhhe-aRhd160 Whl biBgidgscribed
specifically. The nold 60 is so constructed that the top force 61 and the
20 bott om#f©rked 65rmekéngiRepair therewith are arranged so as to be

opposed to each other. In the top force 61, ferronmagnetic substance | ayers

63 aresformed omtheid Dwgrmstef B8E Phrarbagengl algs62cin accordance with a
pattern antipodal to an arrangenent 25 pattern of the conductive parts 22

for connecindiotiophehl1pf coh@uetbseéi €ianbsohr wpiienl bynaandugeki ve films 20
to be nolded, and non-nmagnetic substance |ayers 64 are forned at 8 August
2005 51 otpmrtiorbas ¢hianbibendenagnagieni arsubsspaceetayers p3laseric
illustrated in Fig. 6, . on an enlarged scale. The nolding surface is forned
by these fsarbormgreticrsibsteateriayershiéB wntll noacomgneti elsgbstance
| ayers 64. Recesses 64a are _
polymeric substance by a curing treatment is then prepared. -
10 As illustrated in Fig. 5, a mold 60 for molding elastic
anisotropically conductive films is provided, and the
" molding material is coated on the molding surfaces of each
of a top force 61 and a bottom force 65 of the mold 60 in
accordance with a prescribed pattern, namely, an
15 arrangement pattern of elastic anisotropically conductive
films to be formed, thereby forming molding material layers
20A.
Here, the mold 60 will be described specifically.
" The meld 60 is so constructed that the top force 61 and the
20 bottom force 65 making a pair therewith are arranged so as
to be opposed to each other.
In the top force 61, ferromagnetic substance layers
63 are formed on the lower surface of a base plate 62 in
accordance with a pattern antipodal to an arrangement
25 pattern of the conductive parts 22 for connection in each

of the elastic anisotropically conductive films 20 to be

molded, and non-magnetic substance layers 64 are formed at




5 fornmed in the nol ding-surface of the top force 61 corr@sQeueistgst o the
projected parts 24 in the elastic anisotropically conductive filnms 20 to
be mol ded. In the bottomforce 65 on thelother hand, ferromagnetic
substance | ayers 67 are forned on the upper 10 surface of a base plate 66
in accordance with the sane pattern as the arrangenent pattern of the
conductive parts 22 for connection in the elastic anisotropically

conducti veothbkNrd@st @nlg AREded 304 PRk RgNeLiS %@biag@%% tgyggs 68
are formed at other areas than the ferromagnetic subst anc 15 [ayers 67.

The ol di ng1sustacectisihormgd By bhese bennegmangkhieSubsiangshgygrs 67
and non-magnetic substance |ayers 68. RecesSes 68.a are fornmed inthe

nol di ng sushacecefl ikheobabloByf enegc6Fc¢obrnagRERIENGubathRBe @é?b%t ed
parts 24 in the elastic anisotropically 20 conductive films 20 to be

nmol ded. The3regspesbhvmagnseipl stibstBRcandagbrinsihe topedossesa61apad
bottomforce 65 are preferably forned by a ferronmagnetic substance. ,
Speci f bc eganpéesinf thachoadihgr sorBgBet b sHbBstapceoirfel sde ferromagnetic
metal s such 25 as iron, iron-nickel alloys, iron-cobalt alloys, nickel and
cobalt. Thecbhbesspphdierg 62, thé pref ecablyphave 24t bhcknesslastif. 1l to 50
mm and are preferably snooth at surfaces 8 August 2005 52 thereof,

subj ect ed amizothepical ldegredschiver Ealment0oto kebpettied.to a nechani cal
polishing-treatnment. As a material for formng the.ferromagnetic substance
| ayers 63, 67 inkradte dfotopnfirree 645 anon boe tobhénrigends, 5 may be used a

ferromagnetic nmetal such as iron, iron-nickel alloy, iron-cobalt alloy,
ni ckel or fpegnagmpieic substance layers 67 are formed on the upper

10 surface of a base plate 66 in accordance with the same
pattern as the arrangement pattern of the conductive parts
22 for connection in the elastic anisotropically conductive
films 20 to be molded, and non-magnetic substance layers 68

are formed at other areas than the ferromagnetic substance

15 layers 67. The molding surface is formed by these
ferromagnetic substance layers 67 and non-magnetic
substance layers 68. Recesses 68a are formed in the
molding surface of the bottom force 65 corresponding to the

' projected parts 24 in the elastic anisotropically

20 - conductive films 20 to be molded.

The respective base plates 62 and 66 in the top force
61 and bottom force 65 are preferably formed by a
ferromaénetic substanée. Specifié-examples of such a
ferromagnetic substance include fe;romagnetic metals such

25 as ir0n,-iron¥nickel alloys, iron-cobalt alloys, nickel and
cobalt; The base plates 62, 66 preferably have a thickness

of 0.1 to 50 mm, and are preferably smooth at surfaces




ferromagnetic substance |ayers 63, 67 preferably have a gtAlgkiveps of at

| east 10 Im Wen this thickness is at _|east 10 m a magnetic field having
sufficient intensity 10 distribution can? be applied to the nolding nateri al
| ayers 20A. As a result, the conductive particles can be gathered at a
hi gh density at portions to becone conductive parts 22 for connection in

~the nmolding nmaterial |ayers 20A, and so conductive parts 22 for connection

havi ng goodhepBdect kMbt¥ctéa €anabenkhevadedeghead iflt ereahnker berm ng the
non- magneti c substance |ayers 64, 68 in each of top force 61 and bottom
force 65, saByebectsed a meshaRgeali polBkalingueheasmeapper, a pol yneric
subst ance having heat resistance, or the |like. 20 However, a polyneric
substance cured hy sadhaéroalmiyr poehehgbkiieusedrbRathatitheubafanagneti c
substance | ayers 64, 68 can be easily formed by a techni que of

phot ol i t hobapphy. 63s a7maheehah blierepfl foray be waddbotaom Evaapl €5,a

phot oresi st such as an acrylic type dry film25 resist, epoxy type liquid

- resi st bSor mpayybai deetlypefbirgoindgneedcsinetAd aupbkt hedifron,cdabnrgichel

nol di ng surfaces of the 8 August 2005 53 top force 61 and bottom force 65
with the naldong batercabaltmaylpyef eiebky be gsbdla.scPleen printing

met hod. According to such a method, the nolding material can be easily
coated acterubmgoreticneekestangepdeyern, 6andod preperabdwubevef a5 t he

nol ding material can be applied. As illustrated in Fig. 7, the.frame plate
10 is arrtinpgeknéss abf gabeheashr blghma Sftserertlein Wridkeesw| 86 gt surface

of the bottomforce 65, on which the nolding
: “least 10 pm, a magnetic field having sufficient intensity

10 distribution can be applied to the molding material layers
20A. As a result, the conductive particles can be gathered
at a high density at portions to becoﬁe conductive parts 22
for connection in the molding material layers 20A, and so
conductive parts 22 for connection having good conductivity
15 can be provided.
As a material for forming the npnwmagnetic substance
layers 64, 68 in each of top force 61 and bottoﬁ force 65,
may bé used a non—-magnetic metal such as copper, a
polymeric substance having heat resistance, or the like.
20 .However, a polymeric substance cured by radia£ion may
preferably used in that the non-magnetic substance layers
.64, 68 can be easily formed by a technique of
photolithography. Asla material thereof, may be used,-for
example, a photoresist such as an acrylic type dry film
25 _resist, epoxy type liguid resist or polyimide type liquid
resist. | |

As a method for coeoating the molding surfaces of the




material |ayers 20A have been formed, and on the frame 1@ Awgasteodd, the top
force 61, on which the nolding material |ayers 20A have been forned, is
arranged in alignnent through a spacer%9b. These top and bottom forces
are superinposed on each other, whereby nolding nmaterial |ayers 20A of the
i ntended shape (shape of the elastic 15 anisotropically conductive filns 20
to be fornmed) are fornmed between the top force 61 and the bottomforce 65

as i|IUStféﬁe§o£Eer?éa§d Bat@éﬁhf8£05h§§ewﬂ9hdkﬂg Hg?g%%gggakgﬁggi 20A,

the conductive particles P are contained in a state _ roughout
in the nvlﬂaygp9@£@£aﬁhyl@geﬁsga-goéceéehl+y§££§%sdméeh559- ecdie; Spacer s

69a, 69b are arranged between the frane plate 10"and the bottom force 65

and, betweed thenfsagBenphat ndOnandihfenkopriQiceaflper 85REEY1 ¥6h¥ed
whereby the intended elastic anisotropically conductive filns of the

intended f9¢8dea@ingechosnBdcedndradpaceainel aski g §96§@£r9ﬂb§ﬁ£|af
conductive filns are prevented frombeing connected to each other, so that

a number ofhe BoPUOHGIm200bisH 8ahseer ppTaky conductive filnms independent
of one another can be formed with certainty. A pair of, for exanple,

el ectronagnets axe ihbmstratadged BIgt he, upper £ sand asbaté 1heibase plate
62"in the 5 top force 61 and the | ower surface of the base plate 66 in the
bot t.om f orzerfxgednin t abighreeh t otagoedls arspaper at ed, onwhee ebylaingagneti c
field having higher intensity at. portions between the ferromagnetic
subst ance swuyBrce 63f ofhethettop force &1, aod which tTloe rrespdinky ng
ferromagnetic 10 substance | ayers 67 of the bottomforce 65 than
surroundi mpterial layers 20A have been formed, and on the frame
10 -plate 10, the top force 61, on which the molding material
layers Z20A have been formed, is arranged in alignment
through a spacer 6%b. These top and bottom forces are
superimposed on each other, whereby molding material layers
20A of the intended shape (shape of the elastic
15 anisotropically conductive films 20 to be formed) are
formed between the top force 61 and the bottom force 65 as
illustrated in Figl 8. In each of these molding material
layers 20A, the conductive particles P are contained in a
state dispersed throughout in the molding material layer
20 20A as illustrated in Fig. 9.
The spacers 69a, 69b are arranged between the frame
plate 10 and the bottom forée 65 and, between the frame
plate 10 and the top fbrce 61, respéctively, whereby the
intended elastic anisotropically conductive films of the
25 intended form can be formed, and adjacent elastic

anisotropically conductive films are prevented from being

connected to each other, so that a number of




regions thereof is formed because the top force 61 and tgeyghetdges force 65
have ferromagnetic substance | ayers 63, %7 respectively. As a result, in
the nolding material |ayers 20a, the cdhduct i ve particles P dispersed in
the nolding 15 material |ayers 20A are gathered at portions to becone the
condiictive parts 22 for connection | ocated between the ferronmagnetic

- substance layers 63 of the top force 61 and their corresponding

ferromagneshessubspanaelayengub?iob flihasbahepehacee 6% oardaabi-apted so
as to align in the 20 thickness-w se direction of the nolding materi al

| ayers as$ cahlbst fakmddi #iEhgcert@ink®y.t he above-described process, the

frame plate 10 is conposed of the magnetic netal, so that a magnetic field.

havi ng hi gher inkensityofi{ Pportésasplbet sekentikbmafhane pkat ehdf, and the

each of top plate 61 25 and bottom plate 65 than vicinities thereof. As a

result, tderazopddconvehpanpperesuPfaxesbvifnghabbuecapdahel 6w thethér ame

plate 10 in the nolding material 1ayers 20A are not 8 August 2005 55

gat her &d beemetnrche6leandnbyaeloeesubst-dnce bayehs B3sef plahe t6pifiorce 61

and the ferromagnetic substance |ayers 67 of the bottom force 65, but

remai n r etdindeoabovefande beb owantheher akecplrameghétssaka thesasedte, the

nmol ding material |ayers 20A are subjected to a curing treatnent, whereby
‘the el ast i¥ezRRP¥oR rvpoealriy Ebaddchavéngi higheo éathnedhposéd of a

functional part 21, in which a plurality of conductive parts.22 for

connect i oPTOMt A Hi PYTYRE" corRiuEsF vempanetéresubotanpa Lagespatdief

pol yneric substance in a state oriented so as _to align in the, -

t hi ckness-WSe-W rEetton® hrandr tapdedcPRreaPeRdi BInfie GRPIGINAELFat ed by an

insu'fbin%d%géaé%% layers 67.of the bottom force 65 than surrounding
regions thereof is formed because the top force 61 and the
_ boftom force 65 have ferromagnetic substance layers 63, 67

respectively. As a result, in the molding material layers
20a, the conductive particles P.-dispersed in the molding

15 material layers 20A are gafhéred at portions to bécome the
conductive parts 22 for connection located between the
fefromagnétic substanceilayers 63 of the top force 61 and
their corresponding ferromagnetic substance layers 67 of
the bottom force 65, and oriented so as to align in the

ZQ ~thickness-wise direction of the molding material layers as
illustrated in Fig. 10. In the above-described process,
the frame plate 10 is composed of the magnetic metal, so
that a magnetic field.having higher intensity at portions
between the frame plate 10, and the each of top plate 61

25 and bottom plate 65 than vicinities thereof. As a result,

the conductive particles P existing above and below the

frame plate 10 in the molding material layers 20A are not




|

|

conposed of the elastic polyneric substance, in which th%/ﬂ%ﬁ%ﬁﬂﬁ%ive
particles P are not present at all or sg rcely 15 present, and ‘a Supported
part 25, which is continuously and int grally formed at a peripheral edge
of the functional part 21 and in which the conductive particles P are
contained in the elastic polynmeric substance, are fornmed in a state that
the supported part 25 has been fixed to the 20 i nner periphery about each
ani sot ropi gathyreanduekrbya thenfeat-bmagnedikokabktagket havikramgsplate 10,

t hereby producing an anisotropically conductive connector. In the

above- descthbetlopr 6oess, 6Lhendnthesifky rofathet iexkabsakn@agneatyies sf isgl d
applied to the portions to becone 25 the conductive parts 22 for

connect i ono&nthéhkopbomi farte 6becboe thaasuppetrtédefdanbsvaband bhe ool di ng
material |ayers 20A is preferably an intensity that it anmounts to 8 August
2005 56 0.theof2aBeTpbatéhélaverage. The curing treatnment of the nolding
material layers 20A is suitably selected according to the material used.
Howevers, the trebtnehisistgbner théymoddiugt mdtbyialhéayeng B0&r eaknent .
When the curing treatment of the nmolding . material |ayers 20A i s conducted
by heati ngsupie¢tednty aneebisar yreatpenti deharhbut shei mlastékect r omagnet .
Specific heating tenperature and heating tine are suitably selected in

vi ew of therkPeEECRichEY perydertéveubitnacdl eochorningsedt efi @l and t he

i ke, the time required for. npvenent of the conductive particles P,.and
the Iike. TaRchbleRdl B3 E hel aniBorhbphcal PYueahitivt PeceBAnEELER descri bed

above, it is hard to be deforned and easy to handl e because the supported
parts 25 j%ﬁ?%ﬁ é&rtqﬁpnectlon contalifiing the conductive particles

_ 10 P in the elastic polymeric substance in a state oriented so
‘as to align in the thickness-wise direction are arranged in
a state mutually insulaﬁed by an insulating part 23
composed of the elastic polymeric substance, in which the
conductive particles P are not present at all or scarcely
15 present, and a supported part 25, which is continuously and
integrally fbrmed at a peripheral edgé of the.functional
part 21 and in which the conductive particles P are
 contained in the elastic polymeric substance, are formed in
a state that the supported part 25 has been fixed to the
20 inner periphery about each anisotroﬁically conductive film-—
‘arranging hole 11 of the frame plate 10, thereby préducing
an anisotfqpically conductive connector.
In the above-described process, the intensify of the
‘external maqnétic field applied to the portions to become
25 the conductive parts 22 for connection and the portion to
become the supported parts 25 in the molding material

layers 20A is preferably an intensity that it amounts to




15 peripheral - edge of the functional part 21 having the gomgustaoces parts 22
for connection,, and this supported par 25 is fixed to the inner

peri phery about the anisotropically conductive filmarranging hole 11 in
the frane plate 10, whereby the positioning and the hol ding and 20 fi xing
to a wafer as an object for inspection can. be easily conducted upon an
electrically connecting operation to the wafer. Since the anisotropically
conduct i ve0cdnnecRob iI'scnohlhai aedrhgesubj ecting the nolding material |ayers
20A to 25 the curing treatnment in a state that the conductive particles P
have been ret ai nBdei authegporeatmentoobethaemol iénguppaetédipaatysrad5 in the
nol ding material |ayers 20A 8 August 2005 57 by, for exanple, applying a
magneti c fEZ@Rdisosthbskly. peleicond mncbihdihgr tat the mhtehdadl astic

ani sotropically conductive filnms 20, the conductive particles P existing
in the polewewertothectmeatmentuppopeedrpaiysc@sidnctikd byl di hgaSingt eri al

| ayers 20A, i.e. portions | ocated above and bel ow the inner peripheries
about the BhReabredpi cdihgn comivating fiearmentangf nghéiohekdingin the frame
. plate 10, are not ?athered at the portions to becone the conductive parts
22 for compERTidh, [averhatlfhéscenndected burhpekésop akeisoopl¥vented
from bei ng contained in excess in the conductive arts 22 for connection
| ocat ed nDRECPTERFUetaAnBRGVEAR 2chRateti {8 pareseodreBRIBGERection in the
resulting Iast%c anisotrogicall% conductive filns 20.-Accord[nglx, t here
is no nectPOFLTEURTHGI AL EBREEATULE PRE ReABLRE| (eMBaRrtrcFBATABIP in the

0 Sl Lo Y91 80%% £ 0L "Pnd2°8r EROWSIINELYC SuBSRLSYEY WP
E 10 forming material and the like, the time required for
movement of the conductive particles P, and the like.
According to the anisotropically conductive connector
described above, it is hard to be deformed and easy to
handle because thé.supported_parts 25 is formed at the
‘15 ' peripheral.edge of the functional part 21 having the
cohductive parts 22 for connection, and this supported part
25 is fixed to the inner periphery about the
anisotropically conductive film-arranging hole 11 in the
frame plate 10, whereby the positiéning'and the holding and
20 fixing to a wafer as an object for inspecfion can be easily
conducted upon an electrically connecting operation to the
wafer. |
Since the anisofropically conductive conneétor is
obtained by subjecting the molding material layers 20A to
25 the curing treatment in a state that the conductive

particles P have been retained in the portions to become

the supported parts 25 in the molding material layers 20A




conductive parts 22 for connection in the elastic ani sotgQRuseddos
conductive filnms 20, and noreover insug ting property between adjacent
conductive parts 22 20 for connection c be achieved with certainty. Since
each of the anisotropically conductive film arranging holes 11 in the
frame plate 10 is fornmed corresponding to an electrode region in which

el ectrodes to be inspected of integrated circuits in a wafer as an obj ect
25 for insbectifor kawmpheenabpliedy anthabhe tdlagtiiecad & solisepi cal |y
conductive fi'lm20 arranged in the each of anisotropically conductive

fil marrangongihokeihl they fbem8tAuvgust 20@5 3@ s’ laniikodredichhey

i ndi vidual elastic anisotropically conductive filnms 20 are easy to be
formed. | ncaddiutiome fiilmese20hethEkasbnduaniiset pagitdallley rcerddetinge ifi | m 20
small in areais little in the absolute quantity of thermal 5 expansion
in. a pl anthdi pectionsotot hecelmasthe sappsotedppaattlsy 26dndittki me1Hiineg 20
even when it is subjected to.thermal hysteresis, the thernmal expansion of
t he el &stiwabarsalr dpveskl $08onduet i pertibms20oica tede apbare andi bedbwon i s
surely restrained by the frane plate by using 10 a material having a | ow
coef fici enth®f lnnasaperhehauiesegbansi theasntiatrbpichdiyi ngnthetfivane _
plate 10. _Accordingly, a good electrically connected state can be stably
retai ned eveHrvkeRebaenguRPleastli snpeheofnadeonlatel APgeaapenotaf er. 15
Since the positioning holes 16 are fornmed in the frame plate 10,

posi ti oni riAERETHE Haf BRe aROT REOBH) BRt PEEPMe| HBpeEPREHCHEVENBAELFCERt board

for inspec%ion can be. easily conducted. . )
_ or connection, so” that the conductive particles P are

10 - prevented frbm being contained in excess in the conductive
parts 22 for connection located most outside among the
conduqtive parts.- 22 for connection in the resulting elastic
anisotropically conductive films 20. Accordingly, there is
no need of reducing the content of the'cbnductive particles

15 P in the molding material lafers,ZOA, so that good
conductivity is achieved with certainty in all the

- conductive parts 22 for connection in the elastic
anisotropically conductive films 20, and moreover
ihsulating property between adjacent conductive parts 22

20 for connection can be achieved with certainty.

Since each of the anisotropically conductive film-
arranging holes 11 in the frame plate 10 is formed
corresponding to an eiectrode region in which electrodes to
be inspected of integrated circuits in a wafer as an object

"25 for inspection have been formed, and the elastic
anisotropically conductive film 20 arranged in the each of

anisotropically conductive film-arranging hole 11 may be




Since the air circulating holes 15 are fornmed in the 20gfAuet Woste 10,
air existing between the anlsotroplcallg conductive connector and the
circuit board for inspection is disch %ed through the air circulating
holes 15 of the frane plate 10 at the time the pressure within a chanber
is reduced when that by the pressure reducing systemis 25 utilized as the
means for pressing the probe nenber in an inspection apparatus for wafer,
~which w il shgideser bked, stuhsequantlivinawhenakyitchanaBbsebpapiagall y
conductive 8 August 2005 59 connector can be surely brought into close
contact w tbntihetéivectiiilmboandaker enagpeet benfosmetihat Inesédsaiynel ectri cal
connection can be achieved with certainty. [lnspection apparatus for wafer]
5 Fig. 11 k$naecthesedestionahigbewopdheditli cahbyctikkustidat 209 strhé 1
construction of an exenplary inspection ..apparatus for wafer nmaking use
of the ani $ot ropicakl yitohdudchi vbecabsedide goeotditygotfo thieemplesent
invention. The inspection apparatus for wafer serves to perform 10

el ectritcal eknspeé¢bhonnoh paesheoflimepltipal ioffy tbe edeeisted circuits forned
on a wafer in a state of the wafer. The inspection apparatus for wafer
shown ‘i n Fegisotronasailprobadnebee fiflor 200ruant Whgneléctsi cal
connection, of each of electrodes 7 to be inspected of a wafer 6 as an 15
object.forSVhéﬁéé@ﬁoﬁotéharWéétévﬁtﬁ§e§ﬂ§o itheusheared exPaaFien &fged
scale in Flg t he probe nenber 1 has a circuit _ board 30 for

i nspecti ont @ne@ﬁétf-ﬁoﬁfﬂ§9F¥9@écaéﬂw§pn§ﬂﬂtwé Fhim go Hl) 5 RARER a
plurality of inspection electrodes 31 have been forned in ordance 20
with a pat@éFﬁcEé?FeéﬁoﬁHFﬁbYtBeétﬁéﬁpﬁﬁnbgftPﬁefEF@EtP&8§§ y using

10 a material having a low ccefficient of linear thermal
expansion as that for forming the frame plate 10.
Accordingly, a good electrically’connécted state can be
stably retained even when the WLBI test is performed on a
large—-area wafer.

15 Since the positioning hoies 16 afe formed in the
frame plate 10, positioniﬁg to the wafer as the object for
inspection or the circuit board for inspection can be
easily conducted.

Since the air circulating holes 15 are formed in the

20 frame plate 10, air existing between the anisotropically
conductive connector and the circuit board for inspection'
is discharged through the air circulating holes 15 of the
frame plate 10 at theltime the pressure within a chamber is
reduced when that by the pressure reducing system is

25 utilized as the means for pressing the probe member in an
inspectionrapparatus for wafer, which will be describedr

subsequently, whereby the anisotropically conductive




7 to be inspected of the wafer 6 as the object for inspgz%}o#.osg t he
surface of the circuit board 30 for inggection IS provi 9 @

ani sotropi cally conductive connector f the structure illustrated in
Figs. 1 to 4 in 25 such a manner that the conductive parts 22 for
connection in the elastic anisotropically conductive filnms 20 of the
connector are opposed to and brought into contact with the S August 2005 60

i nspectioncghgettodesadlnafl shheigl b%hgh@%@o?@ﬂa% cbR$he¢! keRnh the
respectively. On the front surface (lower surface in Fig. 11) of the

ani sot r opi gak-tii €OPgHEd] ¥61r QﬁBPé@thnZ & RPhAY dededsahgetikickeiegnnect or
40, in which 5 a plurality of electrode structures 42 have been arranged

in an insutehhagtsbretadlbenaakcerdangetw thrthenpattern corresponding to
the pattern of the electrodes 7 to be inspected of the wafer 6 as the

obj ect for[inspection, apparsuch doparagerfihat the el ectrode structures 42
are opposed 10 to and brought into contact with the conductive parts 22

for coBnection iFidghel®l Astaccanssoseopicnaklyviondsehematitally 20 of the
ani sotropi cally conductive connector 2, respectively. On the back surface
(upper suribbestra®igg 1i¢ obnsheuctboni ofuat bramdld@yf dnspaspéohi on in
the probe nenber 1 is provided a pressing plate 3 for pressurizing the
probe  mendrpadadonnier dvafenafiekingunsengft bheeanisohrepichlifie wafer 6
as the object for inspection is nounted, is provided bel ow the probe nenber
1. A heat efoBUGE b MnecRRACtOD 2ocendhngf tohtheresebagtpiaven8iand t he

wafer nounting table 4.. As a base material for making up the circuit
board 30 The inspection ‘apparatus for wafer serves to perform

10 electrical 1nspect10n of each of a plurality of 1ntegrated
c1rcu1ts formed on a wafer in a state of the wafer.

The inspection apparatus for wafer shown in Fig. 11
has a probe member 1 for conductlng electrical connection
of each of electrodes 7 to be inspected of a wafer 6 as an

15 object for inspection to a tester. As also illustrated on
an enlarged scale in Fig. 12, the probe‘member 1 has a
circuit board 30 for inspection, on the front surface
{lower surface in Fig. 11) of which a plurality of
inspection electrodes 31 have been formed in accordance

.20  with a pattern corresponding to a pattern of the electrodes
7 to be inspected of the wafer 6 as the object for
inspection. On the surface of the cifcuit board 30 for

inspection is provided the anisotropically conductive
connector 2 of the structure illustrated in Figs. 1 to 4 in

25 such a manner that the conductive parts 22 for connection

‘ in the elastic anisotropically conductive films 20 of the

connector are dpposéd to and brought into contact with the




for inspection, may be used each of conventionally knowng A@uitawssbase
materi al s. Specific exanples thereof include 25 conposite resin materials
such as glass fiber-reinforced epoxy r&sins, glass fiber-reinforced phenol
resins, glass fiber-reinforced polyimde resins and glass fiber 8 August

. 2005 61 reinforced bismal eimdotriazine resins, and ceramc¢c nmaterials such

as glass, silicon dioxide and al um na. \When an inspection apparatus for

vafer for periottlgg oifiecybils! 88LokSAANSE LUGEEI 3, FANEr kAL having a 5

coefficient o I'near thermal expansion of at nost nor e

pref erabl y; g eé@iZnEOrésdﬁe&Qi%ﬁr Paid | Gl af:h?( tpé@ff%é’é" Y1dw&y 10-6 to 6 X

1096/ K is preferably  used as the ~ base materia Specific exanﬁfes of such

a base mat gLy Lnglu 1 X ass; S M3 berylli a,
1 con oy b e E e S Bt o ang oy SaCRr Al “PRaUKEar. T ke

connect or -dbnhdcthe Probeppsibgidla ¥hébebe;desghhhedrspeshfi ¢al kyicihhe
sheet -1-i ke connector 40 %as a flexible insulating. sheet 41, "and in this

15 insyl atd ng1$heeit#lof ac Pt bt YsOFueleetsodg ﬁa{recbeéﬁsaﬂzangad
conposed of a nmetal extending in the thickness-wise direction o

‘t he. insul aih ngn sheei1 4diag esResangedi Wi 48c8rdspadsewlieheand phhieerhn a pl ane
direction of the insulating sheet 41 in accordance with the pattern

correspondiagréspRfdifg pat ties npatrtéhe efF echeodisc¥rbaebe7i nsppet ed of the
waf er 6. as the object for inspection. Each of the electrode structures 42
i s fornmed bhyspeattafraf | yhe omnbet i figaa phe) els] edtf font isapéaceor| ethr ode
part 43 exposed to the front surface (lower surface in

such a manner that the electrode structures 42 are opposed

10 to and brought into cohtact with the conductive parts 22

for connection in the elastic enisotropically conductive

" films 20 of the anisotropically conductive connector 2,

respectively. |

On the back surface (upper surface in Fig. 11) of the

15 circuit board 30 for inspection in the probe member 1 is
provided a pressing plate 3 for pressurizing the probe
member 1 downward. A wafer mounting table 4, on which the
wafer 6 as the objeet for inspection is mounted, is
provided below the prebe member 1. A heater 5 is connected

20 - to each of the pressing plate 3 and the wafer mounting
table 4.

As a base material for making. up the circuit board 30
for inspection, may be used each of conventienally known
various base ﬁaterials. Specific examples thereof include

25 composite resin materials such as giass fiber—reinfoxced

epoxy resins, glass fiber-reinforced phenol resins, glass

fiber-reinforced polyimide resins and glass fiber-




25 Fig. 12) of the insulating sheet 41 and a plate-Iike Baglustriokace

el ectrode part 44 exposed to the back surface of the insulating sheet 41
to each other by a short circuit 8 AugUst 2005 62 part 45 extending through
in the thickness-wi se direction of the insulating sheet 41. No particul ar
limtation is inposed on the insulating sheet 41 so far as it has

insul ating property and is 5 flexible. For exanple, a resin sheet formed of

@ pol yan dge;negsila biGhdeghyabeki RO NIELRALYCILAN cobhiigroresins  or

"the like, or a sheet obtalined by iInpreghating a woven by fibers with

any of thepaboveaggsshibhedsr §§h§§ NBY1P8onUasHxid8 MNRdPafiligHkar limtation
is also inposed on the thickness of the insulating sheet 41 so far as such

an insulating siest 4d i8spéOxidh CapbRWEYSEE. £bt arretsraBbyrdBning50 pm
nore preferably 10 to 25 pm As a ? for form ng the el ectrode

structurestd@, wLBD HBYtbesuselshieketd, CaPRBterdl dnasihyer, pall adi um
iron or the like. The el ectrode structures 4~ as a whol e may be any of

t hose Bornesedfi@ichtobe Dehedr theskaloerpdnsiocanorabkomeet at x| east two
metal s and those obtained by lamnating at |east two netals. 20 On the

surfaces o/ hendreontresigfads d ectimwdetpaltx #68-amd pack-iswitfaqe el ectrode
part 44 in the electrode, structure 42, af ilmof a chemcally stable '
net al hawpugafdatmjhlmohdxuclﬁi Vi ty, GSMCHOa%/Igmlsj psifiensrblor yedd aak wrhe s
preferably formed in that oxidation of the electrode parts 25 is prevented,
and el ect riotee peaterbsabl | in contact resistance are obtained.
Specific examples of such a base material include
10 Pyrex glass, quartz glass, alumina, beryllia, silicon
carbide, aluminum nitride and boron nitride.
Thersheet—like connector 40 in the probe member 1
will be described specifically. The sheet-like connector
40 has a flexible insulating:sheet 41, and in this
15 insulating sheet 41, a plurality of electrode structures 42

and composed of a metal extending in the thickness-wise

direction of the insulating sheet 41 are arranged with a

space to each other in a plane direction of the insulating
sheet 41 in accordance with the pattern corresponding to
20 the pattern of the electrodes 7 to be inspected of the
wafer 6 as the object for inspection.
Each ¢of the elect:ode structures 42 is formed by
integrally connectingla projected front-surface electrode
paft 43 exposed to the front surface {lower surface in

25 Fig. 12) of the insulating sheet 41 and a plate-like back-

surface electrode part 44 exposed to the back surface of

the insulating sheet 41 to each other by a short circuit



The projected height of the front-surface electrode 8 AugysigudPfiios 63 part
43 in the electrode structure 42 is preferably 15 to 50 gm nore
preferably 15 to 30 pmin that stable ®tectrical connection to the

el ectrode 7 to be inspected of the wafer 6 can be achi eved. The di aneter
of the front 5 surface electrode part 43 is preset according to the size
and pitch of  the electrodes to be inspected of the wafer 6 and is, for

exanpl e, 3Pate 88 pmrepuehigr 8hkyudh ta BAePPhifhRecdbapeter aotetheon
back-surface el ectrode part 44 in the electrode structure 42 nmay be

greater thas the dhauehetinglOhebtthe short circuit part 45 and smaller than
the arrangenent pitch of the electrode structures 42 and is preferably

great as nuch asNpossarbieulubelehytstabheiselapbsigabncooechs@natonghe
conductive part 22 for connection in the elastic anisotropically
conduct i veshéebin 45 20 ohrt he ani Rakr opscakkyngopdupbive gaanestor 20 can
al so be achieved with certainty. The thickness of the back- surface part
44 is preftlebiple0 tkpSCINMpImr e pred bf adileet Ioimed®hHm ipolfmiidde
strength is sufficiently high and excellent repetitive durability is
achi eved. re9ifTheliigamdt erystalhpodimer, chotuestpart fidororéhinsebect r ode
structure 42 is preferably 30 to 80 pm nore preferably 30 to 50 pmin
that suffiehentiyehigh stskagthobiainedi byetimpTagnahiey -4 i kkotbnwerenr 40
can be produced, for 25 exanple, in the follow ng manner. A |ami nate _
materi al dbY af Heerpywitlhi #ayi 0§ Bheethpverdgeerbhednreémnbus anangbeheet 41 is
provi ded, and_a 8 August 2005
used.
10 No particular limitation is also imposed on the
- thickness of the insulating sheet 41 so far as such an
insulating sheet 41 is flexible. However, it is preferably
10 to 50 um, more'preferabiy 10 to 25 um.
As a metal for forming the electrode structures 42,
15 may be used nickel, copper, gold, silver, palladium, iron
or the like. The electrode structures 42 as a whole may be
any of those formed of a single metal, thosé formed of an
alloy of at least two metals and those obtained by
laminating at least two metals.
20 ' On the surfaces of the front-surface electrode part
43 and back-surface electrode part 44 in the electrode
structure 42, a film of a chemically stable metal having
high conductivity, such as gold, silver or palladium is
preferably formed in that oxidation of the electrode parts
25 is prevented, and electrode parts small in contact

resistance are obtained.

The projected height of the front-surface electrode




64 plurality of through-holes extending through in the . ghHgkaEesdsw se
direction of the insulating sheet 41 aréé formed in the insulating sheet 41
of the lamnate material in accordance th a pattern corresponding to a
pattern of 5 electrode structures 42 to be forned by | aser processing, dry
etch processing or the like. This lamnate material is then subjected to
photol i thography and plating treatment, whereby short circuit parts 45
integral |l ypeeanest ef thet Beecti®bak kav@etake hor Aedpird rhaplihr egghshol es in
the 10 insulating sheet 41, and at the sane tinme, projected front- surface
el ectrode parfus, 4dotr8t ppeablypbronnectgdsbophhen £R&BESER¥EeShOrt circuit
parts 45 are forned on the front surface of the insulating sheet 41.

Ther eaf t ereleheriresdl cohayetiofi thethanthatersdateli ab be subpected te a
photo 15 etching treatnent to renove a part thereof, thereby form ng

back- surf atkeewaterofiecparbs ddhievédr mTine dlacdtexioof sthelcf uowes—- 42,

wher eby the sheet-like connector 40 is provided. In such an electrical

i nspect3 onsappacat atechrodé epadt 28 as pnesbjestcbodingspecthensigenount ed
on the wafer nmounting table 4, and the probe nenber 1 is then pressurized
downwar d b@n@h@ib¢bs@gn§hﬁl%1%03¥0dﬁerébybehén5pespedtbﬁetheowafsarﬁace

el ectrode parts 43 in the electrode structures 42 of the sheet-Iike
connect or #0ad2bst héprofxameldr o8@htoi 86 oumprnbraefenabhyt Bi tocdfraspondi ng
electrodes 7 to be inspected of the wafer 6, and further the respective

el ectrodes 7 to Tt ihsPeRten of the hegkrserbace algasrodeoBagkedd in

pressurizeqnby-{he front-surface el ectrodes parts 43. )
: the "electrode structure 42 may be greater than the diameter

10 of the short circuit part 45 and smaller than the
arrangement pitch of the electrode structures 42 and is
preferably great as much as possible, whereby stable

electrical connection to the conductive part 22 for

connection in the elastic anisotropically.conductive film

15 20 of the anisotropically conductive connector 20 can also
be achieved with certainty. The thickness of the back-
surface part 44 is prefe?ably 20 to 50 Um, more preferably
.35 to 50 pum in that the strength is sufficiently high and
excellent repetitive durability is achieved.

20 The diameter of the short circuit part 45 in the
electrode structure 42 is preferably 30 to 80 Hm, mbre'
preferably 30 to 50 um in that sufficiently high strength
is achieved.- '

The sheet-like connector 40 can be produced, for

25 example, in the following manner.

A laminate materiai obtained by laminating.a metal

layer on an insulating sheet 41 is provided, and a



In-this state, the each of the conductive parts 22 for i in the
el astic anisotropically conductive filns 20 of the anis%?ggggggpﬁy
conductive connector 2 are held 5 and p?%ssurized by the inspection

el ectrodes 31 of the <circuit board 30 for inspection and the front-surface
el ectrode parts 43 in the electrode structures 42 of the sheet-like
connector 40 and conpressed in the thickness- wise direction of the elastic
ani sotropi gabkk16egduet ikne olgninloT® s2@x ey t¢Qet i1ve that hs are forned
in the respective conductive parts 22 for connection in the

thi ckness- ¢hsekdetgchiigd theweefionAsrathesuhlsuleltaely istalet aanaeetion
between the electrodes 7 to be inspected of the wafer 6 and the inspection

el ectrodesf3dimeli thethir duisiz1:%ihoakEE3@ Kar oifNHheClia@i nag caghitevrad
Thereafter, the wafer 6 is heated to a prescribed tenperature by the
heater 5 Lhraughrtihacwalv@rhmauphithgrnakbe réspatding poessipagtekat ef3 In
this state, necessary electrical inspectionis curried out on each of a
plural iy elechtedeateducituceist 42i not be f2@medf &y Gashecepidicegstiagsuch an
i nspection apparatus for wafer, electrical connection to the electrodes 7
to be i nspécyedtchfprheesafiey 6rashehéisbj.ecThisrlamspateinmatesiathisved

t hrough the probe nenber 1 having the above-described 25 anisotropically
conduct i vetkenneebbecpedTher phottelitpogirepbyi agd pddthobditmgasndntfi xi ng to
the wafer can be conducted wth ease even when the pitch of the.

el ect rodesvireBelyigeBer2005re8itorbstEndpedntgoraldyalcbnrgstiedoiteottbe hi gh
reliability on connection to each el ectrode to. be inspected is achieved.
Si nce each@faktievari aser preaf] yncbhguéhroaghi-hmieg in the -

10 in;ulating sheet 41, and at the same time, pfojected front-
surface electrode parts 43 integrally connected to the
respective short circuit parts 45 are fofmed on the front
surface of the insulating sheet 41. Thereafter, the metal
layer of the laminate material is subjected to a ﬁhotol

15 etching treatment to remove a part thereof, thereby forming
back—-surface electrode parts 44 to form the electrode
structures 42, whereby the sheet-like connector 40 is
provided,

In such an electrical inspection apparatus, a wafer 6

20 as an iject for inspection is mounted on the wafer
mounting table 4, and the probe member 1 is then
pressurized downward by-the pressing'plate 3, whereby ther
respective front-surface electrode parts 43 in the
electrode structures 42 of the sheet-like connector 490

25 thereof are brought into contact with their corresponding
eléct;odes 7 to be inspected of the wafer 6, and further

the respective electrodes 7 to be inspected of the wafer 6




in the anisotropically conductive connector 2 is small in_ 5 its own area,
and the absolute quantity of thermal expansion in a pIan@’H@F@é%pén of the
el astic anisotropically conductive fil®920 is |ittle even when it is
subjected to thermal hysteresis, the thernmal expansion of the elastic

ani sotropically conductive film20 in the 10 plane direction is surely
restrained by the frane plate-by wusing a nmaterial having a | ow coefficient

of linear therpabssg¥panai py @FﬁtbéBnEQEu %&EE“QlEB%rEQ@HEPQE?Eeq%0-

Accordi ngly, & good el ectrical connected state can y refained

even when ther¥U Bl stgst,i enhpeLhohMBE Qﬁeacoﬁéuhﬂﬁgg'ﬁéf@s“@éeforFig' 13 is
a cross-sectional view schematically illustrating the construction of

anot her eX©6@h@éﬂiohn&ﬂ?ﬁhéoéléﬁﬁﬁ&aéﬂisBQ&pﬁ@Eﬁil?ﬁgbﬁgueﬁﬁvgffibﬁs
ani sotropi cally conductive connector according to the 20 present

i nvention.20hbs "cﬁlép@ﬁib@ﬂr_@pﬂéﬁﬁl%scbﬁ&u%ﬁ@é Bafinachex-bYRge KBagber 50
opened at the top thereof, in which a water 6 as an object for inspection

i S contai nedd presvaciatiopyptpe ibdpbetisnasyattpgddkriw bhiankhe chanber
50 is provided in -25 a sidewall of this chanmber 50, and an evacuator (not

il lustrat ecirouch asardfioB0eganpiRspac86HUAMAUARei BrofBREREELBt O t he
evacuation pipe 51. 8 August 2005 67 A probe nenber 1 of the sane structure
as the probechenderpiris 4beinnspectieotapparatusctoresaferoshone in Fig.
1 is arranged on the chanber 50 so as to air-tightly close the opening of
t he chanbethso~Mie cperédicnl 4§, anth SolfprengedSihavhagtiel aehéssty is
arranged in close contact on _
wise direction of the elastic anisotropically conductive
10" films 20, whereby conductive paths are formed in the
respective conductive parts 22 for connection in the
thickness-wise direction thereof. As a result, electrical
~connection between the electrodes 7 to be inspected of the
wafer 6 and the inspection electrodes 31 of the circuit
15 Dboard 30 for inspection is achie&ed. Thereafter, the wafer
6 is heated to a prescribed temperature by the heater 5
through the wafer mounting table 4 and the pressing plate 3.
'In this state, necessary electrical inspection is curried
out on each of a plurality of integrated circuits in the
20 wafer 6.
According to such an inspection apparatus for wafer,
electrical connection to the electrodes 7 to be inspected
of the wafer 6 as the'objeét for inspection is achieved
through the probe member 1 having the above-described
25 anisotropically conductive connector 2. Therefore,

positioning, and holding and fixing to the wafer can be

conducted with ease even when the pitch of the electrodes 7




the upper end surface of the sidewall in the chanber 50, st StpysPr obe
menber 1 is arranged in-a state. that anisotropically con ct1ve connector
2 and sheet-like connector 40 thereof @fe contained in the chamber 50 and
10 the periphery of the circuit board 30 for inspection thereof has been
brought into close contact with the Oring 55. In addition, the circuit
board 30 for inspection is retained in a state pressurized downward by a

pressing Meake: 3-R0aKkdad;an s back syctase (Ugney suntage nFg 19

'13) thereof. A heat I's connectéd & “Chanmber
plate 3. |RopueltaBn @%p@ghhoaflaeLE%%U%Of Bt 4als g(o_g&gﬁ isPLe %%dw'th' n

the chanber 50 is reduced exanpl e, P %or omer

driving the evacyahee g9npeetgd+ia shis8¥§sgﬁaaemgphgﬁdé&t9@et@ﬁlﬁhéabef

50. As a result, the probe nenber IS pressuriz ownward b

at nospheri gn @hesaaagotmfagaeax1g,h@09dut:lt@9e5éohﬁe@lta§t '20%' % Q@FLOEHEd and
the probe nenber 1 is noved downward. As a result, 25 each P ectrodes 7

to be imspeesedunf akhe, Wahar thekBsolABRCGLEUEL Y PEESSHELARE by their
correspondi ng front- surface el ectrode parts 43 in electrode structures 42

of 68 8 Auguphn200h iheaspeehel Hkeeeennacher tAQ. shBskhks state, the each of
the conductive parts 22 for connection in the elastic anisotropically

conduct i veahiiboerdpiohllhecandsotiopi €allhy20 isconducti ¥eeBORAEEL OE 2 are
respectively held and pressurized by the inspection el ectrode s 31 of the
circuit bbarguBfetoedi hspebéimal andstheetiont tsartheemal eekpatdgioparts 43
|n the el ectrode structures 42 of the sheet-Iike
of the elastlc anlsotroplcally conductive film 20 in the
10 plane direction is surely restrained by the frame plate by
| using'a_material having a low-coefficient of linear thermal
expansion as that for forming the frame plate 10.
Accordingly, a good electfically connected state can be
stably retained even when the WLBI test is performed on a
15 large—-area wafer.
Figh 13 is a cross-sectional view schematically
illustrating the construction of another exemplary
inspection apparatus for wafer making use of the
anisotropically'conductiVe connector according to the
20 preéent invention.
This inspection apparatus for wafer has a box-type
- chamber 50 opened at the top thereof, in which a water 6 as
an object for inspection is contaihed. An evacuation pipe
51 for evacuating air within the chamber 50 is provided in
25 a sidewall of this chamber 50, and an evacuator (not

illustrated) such as, for example, a vacuum pump is

connected to the evacuation pipe 51.




connector 40 and conpressed in the thickness-w se directgop. . t@psof.

- whereby conductive paths are forned in the 10 respective coﬁauctive parts
22 for connection in the thickness-wi sebdirection thereof. As a result,
~electrical connection between the electrodes 7 to be inspected of the
waf er 6 and the inspection electrodes 31 of the circuit board 30 for

i nspection is achieved. Thereafter, the wafer 15 6 is heated to a

~prescri bed te”peﬁabHBSeb%eﬁB%rhﬁaB%rtﬁe %Q&%UQQrﬁgg ggagpe£hg QE t he

pressing plate .3. his ~ e, necessary e ric |nsp ron is

curried 0Uheﬁﬂe§a§h1ﬁftﬁephﬂ %Eb%ioﬂf FB%@%E@EeQ E'GQEEESﬁthhhgnmafer 6.

According to such an inspection apparatu or ma er e sane effects as

those in theqgi nspest heRaABRAr hUSHEOLhWBEST 58NQWNaLNLE gir-LigREE, brought
about. In addition, the whole inspection apparatus can be nlnlaturlzed

because an&lobérﬁﬁesbééﬂlﬁ@e§$l@ﬁe”&ﬁﬁﬁﬁb%”Bbs'N%réeﬁb&éf¥kc 'HY eover
the whole wafer 6 as the object for inspection can 25 be pressed by even

force evenovwbengt be watengbelissaivaker ishavirRggadl ahgeiaseaceht¥btchnt he
di aneter is about 8 inches or greater, for exanple. In addition, .since the

air 8 AuguﬁheZﬁﬁﬁeﬁgendlBﬁME&tbngfh@h@SsiaeﬁhﬂlfQﬁnﬁﬂelBh&ﬁEefrﬁﬂ? plate 10
in the anisotropically conductive connector 2, air existing between the
ani sot r opi gadll yhe opdobti membemnnécter a2randetihén &i seaté boatd 30 for

i nspection is discharged through the 5 air circulating holes 15 of the
“frane pl ateanifotnophealani sohdoptiakl yonnadtcti Yeandnsieetdrlkat the tine
the pressure within the chanber 50 is reduced, whereby the

ani sot r opi cargcrondbiet threreofineceorcoftsaneieisuted ychimbagh$0 i amd cl ose

contact with the circuit board 30 for
10 the periphery of the circuit board 30 for inspection

thereof has been brought into close contact with the O-ring
55. In addition, the circuit board 30 for inspection is
retained in a state pressurized downward by a pressing
plate 3 provided on the back surface {upper surface in Fig.
15 13) thereof.
A heater 5 is connected to the chamber 50 and the
pressing plate 3. |
In such an inspection apparatus for wafer, the
pressure within the chamber 50 is reduced to, for 9xaﬁple,
200 1,000 Pa or lower by driving the evacuator connected to the
evacuation pipe 51 of the chamber 50. As a result, the
probe member 1'is préssurized downward by the atmoépheric
pressure, whéreby the‘O_ring 55 is: elastically deformed,
and the probe member 1 is moved downward. As a resultr
25 each of electrodes 7 to be inspécted of the wafer 6 are
respectivelylpressuriZed by their corresponding front—.

surface electrode parts 43 in electrode structures 42 of




10 inspection, so that necessary el ectrical connection C%Qu@%t:?ﬁEiEVEd

wth certainty. [Q her enbodi nents] The_present invention’i A imted to
t he above- described enbodi nents, and sﬁBh various nodifications as .15
described bel ow may be added thereto. (1) In the anisotropically conductive
connector, conductive parts for non-connection that are not electrically
connected to any electrode to be inspected in a wafer nay be forned in the

el astic anitset rsdpicaallike?2 @ororedieid ve fi TAs+BQsi Braddi ttea tachher
conductive parts 22 for connection. The anisotropically conductive
connect or thavicogdanitiote grircal (22 donrduetine tidnen ithewailgl tike
conductive parts for non-connectiot have been forned, wll hereinafter be
descri bed. a28 spitgropli4aild va qoinaiuctiiew iflillust 24t iofg then aad setlrapged 11scal e,
an el astic anisotropically conductive filmin an anisotropically
conduct i ve copanettive aotoeditiog 120 aarotreeped tAnglyt h20d5 and enbodi nent  of
the present invention. In the elastic anisotropically conductive film 20
of thisd anpPgespupilcad] Py tbrdicispeetionnedeortrodesl Bilabift yhef ciartudt i ve
parts 22 for connection that are electrically connected to 5 electrodes to
be inspect 882rAd d0wapar iaspastdbpeends she ifnopscsiuoiagrdedrtemdden t he '
t hi ckness-wi se direction (direction perpendicular to the paper in Fig. 14)
of the fiPAF&PeddrtBn§ee Sdeadredeabityncitnresr s ofnthecohaancéikaith a
pattern corresponding to a pattern of the electrodes 10 to be inspected.
~ These condﬁEPngtﬁﬁrgQ onds pmpsRfseti éR Lhenthigkeesauripeedpircitipas

exhipitingtﬂgggg isgkggeggggonductive paths are formed in the
10 respective conductive parts 22 for connection in the
thickness—wise direction thereof. As a result, electrical
‘connection between the electrodes 7 to be inspected of the
wafer 6 and the inspection electrodes 31 of the circuit
:board 30 for inspection is achieved. Thereafter, the wafer
15 6 is heated to a prescribed temperature by the heater 5
through the chamber 50 and the pressing plate.3{ In this
.state, necessary electrical inspection is curried out on
each of a plurality of integrated cifcuits in the wafef 6.
According to such an inspection apparatus for wafer,
20 the same effects as those in the inspection apparatus for
wafer shown in Fig. 11 are brought about. In addition, the
wholerinspection apparatus can be miniaturized because any
large-sized pressing mechanism is not required, aﬁd
.moreover the whole wafer 6 as the object for inspectidn can
25 ‘ be pressed by even force even when.the wafer 6 1s a wafer
having a large area of which the diametef is about 8 inches

or greater, for example. In addition, since the air




density in a state oriented so as to align in the ,thickness-w
direction and are nutually insulated by an insulating png92§Fm§§ whi ch
t he conductive particles are 15 not cordaained at all or scarcely contained.
Conductive parts 26 for non-connection that are not electrically connected
to any electrode to be inspected in the wafer as the object for inspection
and extend in the thickness-wi se direction are fornmed between the
conductive 20 parts 22 for connection |ocated nost outside in a direction
that the céhdgelpiénpahpses2lporreohinevedoanakcbeafrangenlagadifnanfrane
plate 10. The conductive parts 26 for non- connection contain the
conduct i vetpar eréresrerRhedl iy ngonfughévesaranerter dendityerhsiisgat e
oriented sp as to 25 align in the thickness-wise direction and are nutually
i nsul at ed P?Bﬂ??ﬂetﬁ%n@ﬁb%?@éoﬁb?@%lfZCPBQ?ééﬁHQCFPBHeBPOEnz pRYulEAEi ng
part 23, in_which the on&u tive particles are, 8 August 2005 71 not

2 Igoﬁoh?éPﬁ%E?oPnl§h@léﬁBﬁﬂgﬁéthFPngtFB?ed,

Phan-  or tFohsct e AF L0 ReEEoniace venpaf Femo oD BF S chAnbE FOR 5 and
ar (5 26 {87 Roht CBHABLLY of SUC EPT pRGFIBEUSE nlr 8bi a7 ot PBRafBl, are
ani Sot r opi RarT5o- St Ve | HBEEE 160 AP  rEdkP S 8Bigss (e
the. | nnr®bor? R LB CPHATTCRTE admlbPPhei 2 otd e BulRy e P o0 Y

fil ma”a@wggﬂlt?'fné& EoddCcdntlBe RhAER e 81105 POBAAYA 30 for

10 inspection, so that necessary electrical connection can be

cont ai ned St+TaFLToPORESG, i '

achieved with certainty.
[Other embodiments]

The present invention is not limited to the above-

described embodiments, and such various modifications as
_15' described below may be added thereto.

(1) In the anisotropically conductive connector,
conductive parts for non-connection that are not
electrically connected to any electrode to be inspected in
a wafer may be formed in'the elastic-anisotropically

20  conductive films 20 in addition to the conductive parts 22
for connection. The anisotropically conductive connector
~ having anisotropically'con&uctive films, in which the
conductive parts for ﬁon—connection have been formed, will
hereinafter be described.
25 Fig. 14 is a plan view illustrating, on an enlarged-
scale, an elastic anisotropically conductive film in an

anisotropically conductive connector according to another




and continuously formed with the functional part 21, and8 5 tqﬁgﬁgpported
pa rt 25 contains the conductive particles. Oher consti o) re
basically the sane as those in the ani®btropically conductive connector
shown in Figs. 1 to 4. Fig. 15 is a plan view illustrating, on an enl arged
20 scale, an elastic anisotropically conductive filmin an anisotropically
conductive connector according'to a further enb odinent of the present

i tion. In th i i sotropically.conductive film20 of thi
ani sot r op: PPy FREhaRE Foe BERREEE0 - anbi Bhal | ) B ARAIA ve parts 22

25 for conhgcl)op é?@%lsf‘%ﬁcg%ﬁgé{;'lﬁg'r Hh%%b“?% edy {9 dar‘?i eé:%{dc?glﬁé?#gy be

inspect ed i'n"a wa Irnspecti on-anda exten

oS HoaS L LEE  cOn B AHBLISh BORPa [EL L CCUMMIPRIoRELEL Y 10 the

paper in Fig. nfare arrangéd So as naccor dance

with a p%g%&@&&@f&@%g\g 59eaeg§&]gg;@a91 t@fnﬁésgéaoags to be

.inspected. These conductive parts connection contai n conductive

par t I ckes exiibASD FRUIEt SEDALDAOY, SERSELY LD & S4Bf & OrEep! od SO as

to align in the. thickness-w'se direction and are nutually insulated by an

i nsul ati ngi P&hd e 2fon | b £behdCi £OPHUCLLYEL RS 161 &8 & fociiin CONtai ned at
all or scarcely contained. 10 Two conductive parts 22 for connection, which

are | ocat adh edctien GRMEEn AONDa £ hes et ko FVvenpeid s 28 for ronnection
and adj acent to each other, are arranged with a clearance greater than a

cl earance helweere oihedngs aseds €ONGULGH VEn PRIt Sw22i f e &rnacdd on. A
conductive part 26 1.5 for non-connection that is not electrically
connect ed with a pattern corresponding to a pattern of the electrodes
10 to be inspected. These conductive parts 22 for connection
contain conductive particles exhibiting magnetism at high
density in a state oriented so as to align in the
‘thickness-wise direction and are mutually insulated by an
insulating parf 23, in which the conductive particles are
15 not contained at all or scarcely contained.

Conductive parts 26 for non—éonnection that are not
electrically‘connected to any electrode to be inspected in
the wafer as the object for inspection and extend in the
thickness-wise direction are formed between the conductive

- 20 parts 22 for connection located most outside in a direction
that the conductive parts 22 for connection are arranged
and the frame plate 10. The conductive parts 26 for non-
connection contain £hé conductive particles exhibiting
magnetism ét high density in a state oriented so as to

25 align in the thickness-wise direction and are mutually

insulated from the conductive parts 22 for connection by an

insulating part 23, in which the conductive particles are




any el ectrode to be inspected in the wafer as the object g, ggtzitoggpecti on
and extends in the thickness-wise direction is fornmed between the. 2
~conductive parts 22 for connection, whiéh are |ocated at the center and
adj acent to each other. 20 The conductive part 26 for non-connection
contains the conductive particles exhibiting magnetismat high density in
a state oriented so as to align in the thickness-wise direction and is
mut ual Iy insul ated.fr the .conductive parts f connection by an

i nsul ati ném[satarcto IO whi cahl 5% hsecacrocnedlLYCtcio\}lét%éé]ret%{'cI es are not contained

at all or scar ;ﬁg%&‘%o%@%%%edtnitﬂ% J p%%id;eg»%o:glelc%%hr %tag:cb R0l ¢t ed

parts 24 and 8 projecte rotrudin rom ot her

surfaces Liage RAL NS 3y WA A0 PIBIE IR UL L2 Ahgionnect i on

and perip s thereof are [Focated, portions, a ich the conductive

parts 26 fr NQRLCONNCGHIQN anl REIIANANLES B Aernsofs A & dratads ar e

formed at "those portions on both sides of the functional part 21 in the

el astig QBHSBEE:Q?h il qopdugts e d i1dBAQd Alardd @ diarigiier alt eggerof the
functional part 21, a supported part 25 that is fixed to and supported by

t he 10 i NREE Rehidpkelidle @RGE ABGUIEIMG AN SAINRHIGH lahd YRAUGHME e
filmarranging hole 11 in the franme plate 10 is integrally and

cont i nuoughyrkernegewilidratthel f wne inadedPar bdkh andiest e dmeported part 25
contains the conductive particles. OQther specific constitutions are

basi cal | yfhetsamal paras 2tihdse the tdlesariics Gigpitealdiyaddyduct i ve connect or
shown in Figs. 1 to 4. The anisotropically conductive connector shown in

: conductive film 20.

10 At the peripheral edge of the functional part 21, a
supported part 25 that is fixed to and supported by the
inner peripheral edge about the anisotropiCally conductive
film-arranging hole 11 in the frame plate 10 is integrally
and continuocusly formed with tﬁe functional part 21, and

15 the supported part 25 contains the conductive particles.

Other constitutions are basically the saﬁe as those
in the anisotropically conductive connector shown in Figs.
1 to 4. |
Fig. 15 is a plan view illustrating, on an enlarged

20 scale, an elastic anisotropically conductive film in an
anisotropically condﬁctive‘connector according to a further
embodiment of the present invention. In the elastic
anisotropically conduc£ive film 20:0f this anisotropically
conductive connector, a plurality Qf conductive parts 22

25 for connection that are electrically connected to.
electrodes to be inspected in a wafer as‘an object for

inspection and extend in the thickness-wise direction




Fig. 14 and the anisotropically conductive connector sho Ucdugtfdog 15 can
be produced in a simlar manner to the 20 process for producing the
ani sotropically conductive connector sown in Figs. 1 to 4 by using a nold
conposed of a top force and a bottomforce, on which ferromagnetic
substance | ayers have been respectively forned in accordance with a
pattern corresponding to an arrangenent .25 pattern of the conductive parts

ol asti . anrontPoucrr EOUEC YR O Eng S I FROTTEY B e 8
August 200f; IRANEL | £ SUBSLANGS Laves s, haye Deeligramd.at,portions other

than the ferromagneti c substance |ayers,”in place o shown in

Fig. 6. AGeording dOrSUSHoRa Bl do 8 AR ELOfn SO iRX AL & roudd 864 npuragnet s

are arranged on the upper surface of ‘a base plate in the top force and the

| over 5Uff.ﬁ§%‘;>@été’d.ba%@1_es@ ARdurtile RRltamIores, fnthddie el ectromgnets
are operated, whereby in a molding material layers fornmed between the top
force gnd ddiec Dol LR AREEBre GONEUCE] &€ bh DRI £1 6 afagisPais et imigortions
to becone the functional parts 21 in the nolding material |ayers are .
gat her ed alendiofi} | ONSa tO-DEs e diiee€ bWlued | v Peidgs 22.+Hor connection

and portions to becone the conductive parts 26 for non- connection, and

ori ented sthiakndssthwide idi fdet idn ckid Serd tsel X racdd onceaf Hihearmol di ng

material layers. On the other hand, the conductive particles |ocated above

and bel ovirtshel friange gt 2310 im vwihiechotite npmbierived gayelcled enss n
retai ned above and below the frame plate 10. In this state, the nol ding
mat eri al |mpfercprrasined at all or scarcely contained.
| 10 - Two conducfive parts 22 for connection, Which.are
located at the center among thése conductive parts 22 for
connection and adjacent to each other, are arranged with a
clearance greéter than a clearance between other adjacent
conductive parts 22 for connection. A conductive part 26
15 for non—connection’that is not electrically connected to
.any electrode to be inspected in the wafer as the object .
for inspection and extends in the thicknessFWise direction
is formed between the 2 conductive parts 22 for connection,
which are located at the center and adjacent to each other.
20 The conductive part 26 for non-connection contains the
conductive particles exhibiting magnetism at high density
in a state oriented so as to align in the thickness-wise
direction and is mutuaily insulated from the conductive
parts 22 for connection by an-insulating part 23, in which
25 the conductive particles are not contained at all or
scarcely contained,.

In the embodiment illustrated, projected parts 24 and




20 subjected to a curing treatnent, whereby the elastic I SQt i call
conductive filnms 20 each conposed of-t? fﬁnctional partsg%@ﬁgﬁkﬁgich ay
plurality of the conductive parts 22 gr connection and conductive parts
26 for non- connection containing the conductive particles in the 25

el astic polyneric substance in a state oriented so as to align in the

t hi ckness-wi se direction are arranged in a state nmutually insulated by the

i nsul ati ng P3klct23 ¢RMesed §riyausti Paaofd ctherheualfasissc thalyneri c
substance; in which the' conductive particles are not present at all or

scarcel y poresemls, ardwHiké: shepedethdqante 2artshi2éh fiox conrentdoesl y and
integrally formed at a peripheral edge of the functional part 21 and in
whi ch t he ag@ngectipne a ittees o @ eoitciated,i mndheordliasisi,c afoyrishi c
substance, are fornmed in a state that the supported part 25 has been fixed
to the i nRek periduheriye glouls eacifanimotrapinealtipn coddpetriipheries
filmarranging hole 11 of the frame plate 10, thereby producing the 10
ani sot 5 opittaltey fc aneudidostechnrest diordEte adoridust werfaons 26! fagrth
non-connection in the anisotropically conductive connector shown in Fig.
14 are obtidiesed fhythap durnatd omatagrett ¥ iigl dheo elldedsr tions to becone
the conductive parts 26 for non-connection in the 15 nolding materi al

| ayer s upemitsied rfoprmatlilon aomduted isteasiiilen Zhi sot ropi cal |y conductive fil s
20 to gather the conductive particles existi@g bet ween the partions
located nost ouBsi gbe periehesidi KGldradr ithie IEapeitd ore L 8ddite Zlhe 2
conductive parts 22 for connection and the frane plate 10 20 Hlthe
portions SEPBEEERE PR tc ARG & HAEEDEF G SHPPOFHTEL Yo%’, €and

subjecting the nolding materjal | ayers to a \ .
: J'10 %nner peripﬁ%ral edge about the anisotropically conductive

film-arranging hole 11 in the frame plate 10 is integrally
and continucusly formed with the functional part 21, and
the supported part 25 contains tﬁe conductive particles.
Other specific constitutions are basically the same
15 as those in the anisotropically conductive connector shown
in Figs. 1 to 4.
The anisotropically conductive connector shown in
Fig. 14 and the anisotropically conductive connector shown
_ in Fig. 15 can be produced in a similar manner to the
20 process for producing the anisotropically conductive
connector shown in Figs. 1 to 4 by using a mold coﬁposed of
a top force and a bottom force, on which ferromagnetic
substance layers have.been respectively formed in
accordance with a pattern correspending to an arrangement
25 pattefn of the conductive parts 22.for connection and
conductive parts 26 fof non-connection in the elastic

anisotropically conductive films 20 to be formed, and non-




curing treatment in this state. Thus, the conductive part,cles gge
prevented from being.contained in excez; in the porti on8 AUgESOH° nost
outside in the nolding material 25 | ayérs to become the conductive parts 22
for connection in the formation of the elastic anisothopically conductive
films 20. Accordingly, even when the each elastic 8 August 2005 76

ani sotropically conductive filnms 20 to be fornmed have conparatively many
conduct i venRdts 2 2utfraaNaGE s Hdve ibeeUtRinhdd eMefdat fdhLontain an
excessi ve anount of the conductive particles in the conductive parts 22
for 5 connagidrorHecahed fmstoridrside: ishddaleadtbve raniisotglopicalt y
conductive film 20. The conductive parts 26 for non-connection in the

ani sot r opittal mpleprdieein \ie: Edrnea.or shown in Fig. 15 are obtained by
applying a magnetic field to the portions to 10 becone the conductive parts
26 for non-connegicoaning ttloe sunhl di mg gt er palirl afer Loupexadpd ef,or mati on of
the elastic anisotropically conductive filnms 20 to gather the conductive
parti cbes edxicitriong grethse @ret \wor radjoecknin poiret uppe r suEiaged ofl teh ke g eat

cl earance to becone the conductive 15 parts 22 for connection at the

_ portion t@lkdeone tthe topndwstdeyenshrthef dowegn-seerfrest icdh,2 ib@seach nol di ng
material |ayer, and subjecting the nolding material layer to a curing

t r eat ment Alatehiisa $het o tTiems Lonee c gmdudtiov & legdromalastd @45t event ed from
bei ng contained in excess in 20 the two adjacent portions arranged with a
great cl egPgaeded.nvbgsrbyolid vg medcdmicamateyde Lt d pyeend A% onduct i ve
parts 22 for connection in the formation of the elastic anisotropically
conduct i vOPetvERE ZHe A@@oﬁ&rﬁﬁlﬁpdaﬁhe bottom force, conductive

10 particles dispersed in portions to become the functional
parts 21 in the molding material layers are gathered at

portions to become the conductive parts 22 for conneCtion

and portioms to bécome the conductive parts 26 for non-

connection, and oriented so aé to align in the thickness-
15  wise direction of the molding material layers. On the

other hand, the conductive particles located above and

" below the frame plate 10 in the molding material layers

remain retained above apd below the frame plate 10.
In this state, the molding material layers aré

.20 _subjected to a curing treatment, whereby the elastic
.anisotropiCally conductive films 20 each composed of the
functional part 21, in which a plurality of the conductive
parts 22 for connection and conductive parts 26 for non-
connection containing the conductive particlés in the

25 - elastic polfmeric substance in a sﬁate oriented so as to
align in the thickness-wise direction are arrénged.in a

state mutually insulated by the insulating part 23 composed



excessive anount of the conductive particles can be surely 25 prevented

- from being contained in these conductive parts 22 for c5fHeEsi B85 even when
“the elastic anisotropically conductive?$ilms 20 to be forned each have at

| east 2 8 August 2005 77 conductive parts 22 for connection arranged with a
great. clearance. (2) In the anisotropically conductive connector, the
projected parts-24 in the elastic anisotropically 5 conductive filnms 20 are
~ not essentgglthgn surfa a recessed portion

) bot h be fl at,
may be for néd. (%}g%%%gigpgﬁgﬁg%cngﬁggzag%§ﬂegnoWgﬂﬁgoéﬁﬁf588 UG+ VEnhe
d i : i in.th | asti L sot i [ 1
conduct | vePPErte 88, 426 EOY RReR®lc ar. Hanel o8aBtiinbEerelset™ds a base
material Ofpbheupbaueeh! Bhe:19s! NyhhEnPtAINGhL LBl sk C AN fRLEORN GBI 1Y
conductive connettor, a feans of plating. Inner periphefies abodt theé

ani Sot r opi £ Lhq CARINChEYEpnLELT BEEANGNGLROLAR Llokayt pe,fr age plat e 10

Wth a 15 magneti c substante or coating themwth a nmagnetic pain

apply & magpeyhechi ehd EhﬁaﬁEeiv@rparﬁﬁemésoaréoagheginaargﬁﬁ%ﬂeetiC

substance {ayers in the nold 60 according to the supported parts 25 of the

el astic anésektopi a8l _ergengugskxﬁcéilH§e2@okﬁeap@hyaasEEQQEkhgtT&ﬁgd
thereto may 20 be utilized as a neans for applying the magnetic fie to

portions teupssotedt persupporbedppant £i28di Bol BReMhHLRIpePRbRELG! | ayers
20A. (5) The use of the spacer is not essential in the ?ornatlon of the
mol di ng nedlesial edayesanisatdoppagesyf 86ndbct ovai AY1Lherebagth§ hole

ani sotropically conductive filnms may be
11 of the frame plate 10, thereby producing the
10 anisotropically conductive connector.
The conductive parts 26 for non-connection in the

anisotropically conductive connector shown in Fig. 14 are

. obtained by applying a magnetic field to the portions to

become the conductive parts 26 for non-connection in the
15 molding material layers upon the formation of the elastic

anisotropically conductive films 20 to gather the

.conductive particles existing between the pﬁrtions‘located
most outside in the mdldingrmaterial layers to becomé the
conductive parts 22 for connection and the frame plate 10

20 at the portions to become the conductive parts 26 for non-—
connection, and subjecting the molding material layers to a
curing treatment in- this state. Thus, the éonductive
particles are preventéd from being contained in excess in
the portions located most outside in the molding material

25. layers to become the conductive parts 22 for connection in
tbe formation of the elastic'anisothopically conductive

‘films 20. Accordingly, even when the each elastic



surely retai ned between the top force and bottom force, nd ﬂ%@ rame
pl ate by any ot her nmeans. 8 August 2005 78 (6) In the pr t he
sheet -1 i ke connector 40 is not essentida$, and it may have a construction
such that the elastic anisotropically conductive filnms 20 in the

ani sotropi cally conductive connector 2 is brought into 5 contact with a
waf er as an object for inspection to achieve electrical connection. The

ol | ow ngnéﬁg%?gsﬁ‘lﬁsﬁ? BRRE TS xRE GRS, Aokt BR TTRBR PR ed fo these

~exanpl es. %EE%QH%&&gupgﬁym@Eﬁﬁucglvgeégkts ?bllushrﬁégdg ESE;? 16, 40

-square |ntegr cir LA tota

ach o 6ﬁs of 20"
M x 20 Béﬁe?geﬁrra%ﬁeggoeolswg}s; gﬂgg gésﬁw &he unkC8gf fchg' ent of

| i near -t her mal expansi on aving a drimeter o

| nches. Eagbnahothoel phediated lﬁ'%ﬁe'EanhuEEEgngggt&hﬁ?“géﬁr 6 has 19

regions Al to of el ectrodes to be 1 nspect tota illustrated in

Fig. 1% |6b§ﬁé8t96ntﬁ]8céﬁgﬁoﬂﬂése‘| ohPsfdeaif gﬁ 191@%% the el ectrodes
to be inspected, are arranged 13 rectangular 20 el ectrodes (not

iIlustrates)isorbepipspest €n@acRiPavENG, dhmensions. of 80 pmin a
vertical direction (upper and Ilower direction in Fig. 17) and 200 pmin a

lateral directiTie (¢tefiduantvsighitdi zectoPmbi-Ebned?loRtid Bh&Ch of 120
min arowin the vertical direction. In the 25 region A8 of the el ectrodes

to be i nspectsetrapbcal Ipngendu@bivect angalasr ebe6Hn odesr{§ot 15! hust r at ed)
to be |nspected each having dinensions of 80 pmin the vertical direction
‘obtalned by applying a magnetic field to the portions to
10 become the conductive parts 26 for non-connection in the
molding material layers upon the formation of the elastic
anisotropically conductive films 20 to gather the
conductive particles existing between two adjacent portions
arranged with a great clearance to become the conductive
15 parts 22 for connection at the portion to become the
conductive part for non-connection, in each molding
material layer, and subjecting the molding material layer
to a curing treatment in this state. Thus, the conductive
particles are prevented from'being contained in excess in
20 the two adjacent portions arranged with a great clearance
in each molding material layer to become the conductive
‘parts 22 for connection in the formation of the elastic
anisotropically conducfive films 20. Accordingly, an
excessive amount of the conductive particles can be surely
25 pﬁevented from being contained in these conductive parts 22

for connection even when the elastic anisotropically

~ conductive films 20 to be formed each have at least 2




8 August 2005 79 and 200 pmin the lateral direction at éhgh% 5 120 pm
in arowin the vertical direction. The total nunber of th ectrodes to
be inspected in each of the integrated?7circuits L is 260, and the total
nunbers of the electrodes 5 to be inspected in the wafer is 10,400. This
wafer will hereinafter be referred to as "Wafer Wfor test". <Exanple 1>
(1) Frane plate A franme plate having a dianeter of 8 inches and a 10
plurality I u I r med
accordi ngc? (ﬁﬂéeége%&génlgﬂofyzt ﬁgggl(g%%ﬁr{%%éeisé% "gﬁeﬁ?&gpect egﬁ)i(%f?/g\a?er W f or
t est descr;ﬂggﬁgggﬁe was produced under the followi ng conditions in
accordance wt e construction showmn in Figs. 18 and 19. 15 A nateri al

of this frame plgte irg %ﬁ\éa%nﬁ%%tt'i"'b%tl'c%'lly”%%@x%lh‘czc@ir'eo'&on%e‘ﬂ:tw Mhe
coefficient of linear thermal expansion: 10-6/K), and the t'hi ckness

t her eof 33 R AR ed iy %m@flﬁh@l@%fﬁf?@l&I@iéathye fil'marranging
hol es (indicated by characters Bl to B7 and B9 to 0 B19 1n Fig. 19)

~correspondidiid e e FeehoNs0 Alrd ondY SsskdOi 4D, Al Und her ebegirodes to be

i nspected have dinensions of 1,700 min a vertical direction (upper and
lovner di rggtided hdy be 1attNhi60) petdHsad |96 £f Bdn did e Bé oformdef t and

right direction in Fig. 19), and the 25 anisotropically conductive
filmarrangi ng hdje Ai mdicaat edyelymefabactfernBd on Ehe. st acersr efpondi ng
to the region A8 of the electrodes to be inspected has di mensions of 3,260
80 8 Augusﬂuﬂﬂﬂ&hductive parts 22 for connection in the elastic
anisotropically conductive films 20.
10 (4) When a non-magnetic substance is used as a base
-material of the frame plate 10 in the production of the
anisotropically conductive connector, a means of plating
inner peripheries about the anisotropically conductive
film-arranging holes 11 in the frame plate 10 with a
15 magnetic substance or coating them with a magnetic paint to
apply a magnetic field thereto, or a means of forming
ferromagnetic substance layers in the mold 60 according to
the supported parts 25 of the elastic anisotropically
conductive films 20 to apply a magnetic field thereto may
20 Dbe utilizedAas a means for applying the magnetic field to
portioné to become the supported parts 25 in the molding
material layers 20A.
{5) The use of fhe spacer is not essential inhthe
formation of the molding material layers, and spaces for
25 forming the elastic anisotropically conductive films may be

surely retained between the top force and bottom force, and

the frame plate by any other means.




pmin the vertical direction and 600 pmin the lateral direction._ The

di mensi ons of rectangular air circulating holes are 1, 5@0”“{%‘?3(209,5500 pm 5
The di mensions of dl to d10 shown in Fi"dd 19 are 2,550 gmfor dl, 2,400 pm
for d2, 3,620 mfor d3, 2,600 m for d4, 2,867 gmfor d5, 18,500 mfor d6,
250 Jimfor d7, 18,500 pmfor d8, 1,000 mfor d9 and 1,000 gmfor dl10. (2)
Spacer: 10 Two spacers for nolding elastic ani sot ropically conductive

films, each of ch #%ectroﬁo Al iy 9f ttht ‘L{;\ngquse r;leect%q:c%rdl ng to

t he regions of t e |ns'pec or test, were

produced upgdex %h@séé’x‘xi Naf ﬁ?“h &é f‘?ﬁﬁ&f?ﬁ:ﬁé?é\?&? REEST s

st ai nl ess steel (SUS304 ness er eo 0 pm e each of

the througfdal ess€os rﬁP@@E‘f&QL&Qlipecoﬁ&%Qﬁe ’3#1119%’6%%3{'1‘}' AP 10 ALY of

the electrodes to be inspected have di nensions pmin the

vertical 20, thdeedp e dod@0-PNé %&@@eé%ﬁrﬁllg'ﬁﬁ&ﬁ 100,10 the

t hrough- hol e correspondl hg to the region AS of the electrodes to be

i nspecked dwstLiwenstons wi £y 069 ch}ﬁjb edbecyerii s cdidectd g, d, 400 m

inthe lateral direction. A clearance between the 't hrough-hol es adjacent
25 in the ddermicd resiseomtisnl, 800 m and a cl earance between the

t hrough-hol es adj acent in the vertical direction is 1500 m 8 August 2005
81 (3) Mld: A rmild frersemt dimgeret st ivei HENilsatdiopi ©add Yo aiatiines] :
.specifically by the following examples. However, the

present invention is not limited to these examples.

10 _ [Production of wafer for test]

As illustrated in Fig. 16, 40 square integrated

‘circuits L in total, each of which had dimensions of 20 mm

2 20 mm, had been formed on a wafer 6 made of silicon
{coefficient of linear thermal expansion: 3.3 x 10°%/K) and

: 15 having a diameter of 8 inches. Each of the integrated

circuits L formed on the wafer 6 has 19 regions Al to Al9

of electrodes to be inspected in total as illustrated in
Fig. 17. In each of the reglons Al to A7 and A9 to AlY9 of
the electrodes to be inspected, are arranged 13 rectangular

20 eleqtrodes (not illustrated) to be inspected each having
dimensions. of 80 Um in a vertical direction (upper and
lower direction in Fig. 17) and 200 um in a lateral
direction (left and rith direction in Fig. 17) at a pitch
of 120 pm in a row in the vertical direction. In the

25 region A8 of the electrodes to be inspected, are arranged
26 rectangular-electrodes (not illustrated) to be inspected

each having dimensions of 80 Mm in the vertical direction



films was produced under the follow ng conditions in ac rdantc%% g/ith t he
construction shown in Fig. 6. 5 Atop force and a bottom 2 19 this nold
each have a base plate made of iron af@ having a thickness of 6 nm On the
base plate, are arranged ferromagneti c substance |ayers nmade of nickel in
accordance with a pattern corresponding to a pattern of the electrodes to
- be 10 inspected in Wafer Wfor test. Mire specifically, the dinensions of

each of t net i ' ers. are 60 erti i rection)
<200 gm (11 vl BT EL o PRAREE BB D PN AR R one
(regions OF&©S ' i r o iyt 7+ 1A% B sofypihe 15
el ect rodes&t 06 beﬂ?zglﬁ)gg\{éé% &?ln (ﬁh&f%éh]@ll(%jlf e?ﬁ%nagnetli c%u sue't%:sL'?)ané:e | ayers

have been aid@ngsdbd Nt@ BOM Adpddiead Vol tdLah & raed i oicafrac it ch. of 120
pm is 18, and the nunber of region (region corresponding to the region A8

of the eleptseties 1 oide2dmspetd ethe ,td th WhGb6s f&f re@B IRl d€radde s

subst ance | ayers have been arranged in a rowin the vertical direction at
a pitch oftd 28 pspsScied lin thee whde Dase pl@d e, Taie wefed wiQ,1400

ferromagnetic substance |ayers. Non-nmagnetic substance |ayers are formed
by 25 subjlente ivgs fliter fivd e Bstisdd 0 £ CUldNgr tw ederdstThe  di mensi ons of
each of recessed parts are 70 gm (vertical direction) x 210 gm (Il ateral
di recti on)<Bxap j=n >deepness) 8 August .2005 82 and the thickness of other
portions than the recessed parts is 75 m(the thickness of the recessed
parts: 50 {in) Frame BEllaskei:c ani sotropically conductive film Elastic:
ani sotropically conductive filnms were forned

. A frame plate having a diameter of B inches and a

10 plurality of anisotropically conductive film-arranging
holes formed according to the regions of the electredes to
be inspected in Wafer W for test described above was
produced under the following conditions in accordance with
the construction shown in Figs. 18 and 19.

15 A material of this frame plate is covar (saturation
magnetization: 1.4 Wb/n?; coefficient of linear thermal
expansion: 5 x lOﬁ/K), and the thickness thereof is 60 um.

The each of the anisotropically conductive film-
arranging holes (indicated by characters Bl to B7 and B9 to

20 B19 in PFig. 19) corresponding to the regions Al to A7 and
A9 to Al9 of the eleétrodes to be inspected have dimensions
of 1,700 pm in a vertical direction (uppér and lower
direction in Fig. 19) and 600 Wwm in a'lateral direction
(left and right direction in Fig. '19), and the

25 anisotropically conductive film—arrangingvhole {indicated

by character B8 in Fig. 19) corresponding to the region AS

of the electrodes to be inspected has dimensions of 3,260




5inthe frane plate in the foll ow ng manner by using th% above-descri bed
frame plate, spacers and nold. To 100 parts by wei ght of S4AWgHe 28t ype
liquid silicone rubber were added and ®fi xed 35 parts by wei ght of
conductive particles having an average particle dianmeter of 10 12 m
Thereafter, the resultant m xture was subjected to a defoam ng treatnent
by pressure reduction, thereby preparing a nolding material for nol ding

the el asti a0iset rapically songuctd 41 1he., Abaovesdescri bed
process, t'hose (average anount coatedcﬁ/eaZ %@y %i%ﬂt of 15 the wei ght of
the core parddetas). obtained by plating core particles forned of nickel
with gold were used as the conductive particles. The nolding materi al

prepared was apphediit@rdionss Wi aeesfiqihe t0r fanea iand ptiamnd orce of
the nold by 20 screen printing, thereby form ng nolding material layers in

accordancey M th, sp@aldt ef 17 ,ofodt g, el astic anisotropically conductive filns
~to be forned, and the frame plate was superinposed in alignnent on the
ol di ng surface Tfe tdimenzdidremdordie gtdhrdiughsHdve spaderg.f a9 thee si de of the
bottom 25 force. Further, the top force was superinposed in alignnment on
the franme p)s8eE hriaighkiit,he spacem ffur tdre, Side qm the dyn forem ph August
2005 83 The nolding material -l ayers forned between the top force and the
bot t om f orfxer Wit £ S8% e qired oro db ,c W /5P 0 ture dtorents ,urdder poorfdizt idhs of 100C
and 1 hour while applying a magnetic field of 2 T to portions |ocated 5
bet ween t Hes, 5odr nes gendiddg fleOldmpgmdiarc d&ulstdaric® O0ayer om dltthe
t hi ckness--wi se direction by el ectromagnets, .thereby
' {(2) Spacer:
10 : Two spacers for molding elastic aniscotropically
conductive films, each of which have a plurality of
through-holes formed according to the regions of the
electrodes to be inspected in Wafer W for test, were
- produced under the following conditions.
15 A material of these spacers is stainless steel
(5035304), and the thickness thereof is 20 pm.
The each of the through-holes corresponding to the

regiocns Al to A7 and A9 to Al9 of the electrodes to be
inspected have dimensions of 2,500 pm'in the vertical

20 direction and 1,400 tm in the lateral direction, and the
through-hole corresponding to the region A8 of the
electrodes to be inspected has dimeﬁsions of 4,060 um in
the vertical direction and 1,400 pm in the lateral
direction. A clearance between the through—holés adjacent

25 in the latefal direction is 1,800 pm, and a clearance

| between the through-holes adjacent in the vertical

direction is 1500 pHm.




form ng an el astic anisotropically conductive filmin eaﬁg o&&%@g
ani sotropically conductive filmarranging holes of the e, thus

produci ng an ani sotropically 10 conduct8de connector. ' This

ani sotropically conductive connector will hereinafter be referred to as
"Ani sotropically Conductive Connector Cl". The elastic anisotropically
conductive filnms thus obtained will be described specifically. Each of the
15 e{asfic(%pithkgpically conductive filns corresponding to the regions
Al to A7 and A9 to Al9 of the electrodes to be inspected in Wafer Wfor

test has dimensipigepl forfo PALAY oiREcYErLheabefbifcli oy 8iado£00. min

the lateral direction. unctTonal part 1 n eac astic

ani sotropi £8ldhy FOOAYELEYEi hfBer2EBeRE AR 3coﬁaﬁeg8ﬁ%vg parts for
connection in aline in a vertical direction at a pirtch o 50 m The

~conducti veaRagtSanOE wLORNeRsi @8ngachchays dhoRASiANFiQf §0 pmin the
vertical direction and 200 pmin the lateral direction, and the 25

thickngss thereqf d#sp 180-&n addea thbEkBRSEo P €BENthi DSHE BT DAL vd N t he
functional part is 100 m The thickness (thickness of one of the forked

portion) of B & Pugsshad@905t BirsHPROAT BEv DAkt a i fhEaRHE 95 bhesahastic
ani sotropically conductive filnms is 20 pm On the other -hand, the elastic

ani sot ropicralihe lwonsusiave, faten £orae5pandengohaghdei s egiostHcof the 5
el ectrodes to- be inspected In Wafer Wfor test has dinensions of 4,060 [tm
i n-the verltayeals chadeteDmarkell, #0accogmiance heitlaterpattketection. In a
“functional part in each of the elastic anisotropically conductive filns,
are | corresponding to a pattern of the electrodes to be
10 inspected in Wafeer for test. More specifically, the
dimensions of each of the ferromagnetic substance layers
are 60 Um (vertical direction) x 200 pum (lateral direction)
x 100 pm (thickness). The number of regions (regions
corresponding td the regions Al to A7 and A% to Al9 of the
15 elect;odes to be inspected), in which 13 ferromagnetic
substance layers have been arranged in a row in the
vertical direction at a pitch of 120 um, is 18, and the
number of-region (region corresponding to the region A8 of
the electrodes to be inspected), in which 26 ferromagnetic
20 substance layers have been arranged in a row in the
vertical direction at a pitch of 120 um, is 1. In the
whole base plate, are formed 10,400 ferromagnétic substance
layers.

Non-magnetic substance layers are formed by

25 subjecting dry film resists to a curing treatment. The

dimensions of each of recessed parts are 70 Um (vertical

direction) x 210 um (lateral direction} x 25 pm (deepness),




arranged 26 conductive parts for connection' in aline i gqjgtmtl cal
directioon at a pitch of 120 gm The conductive parts for nection each
have di nensions of 60 pmin the vertid direction and 200 pmin the

| ateral direction, and the thickness thereof is 150 pm The thickness of
each insulating part in the functional part is 100 Pm- The 15 thickness
(thickness of one of the forked portion) of the supported part in each of

the el astign@VigotERPLicadly oPOcE'E'H&%';I}!@rHJ;% tﬁaﬁotﬁg‘ rdBEsPE@PRLELEN Of
the content of the conductive particles in the conductive parts for

connecti on; & n;g%lp ffne %i&&@é@s(gfctﬁglﬁ%%é%g ?%gytgong@%ve filnms of

Ani sotropi cal l y 'Conducti ve Connector Cl t ed was investigated. As
a result, tde eanisilc WaS ARAWp iR 1%y RorddfdEiw @i mel une fraction in all
t he conductl ve parts for connection. 25 The supported parts and the
insulating part sidstihe dniedt00ed cHBT§ ScOidi bei ed ast 1fis andsot Fopheal | y
conductive filnms were observed. As a result, it was confirned that 8
August 5200fn 86hd her aendbCd to eipartié cEeB1 e bngresentri byt heisgypprat ed parts
and that the conductive particles are scarcely present in the insulating
parts in tdisoferidsandbedaftamne (h)aty capdcdoargndanoidspection: 5 Al unmi na

- ceramc (coefficient of linear thermal expansion: 4.8 x 10-6/K) was used
~as a base materild 0P pEodudey aveigltuidf boddttion tyspebiquid in which

i nspection electrodes had been fornmed in accordance with a pattern
cor r espondiinigieang et ererofadded ededtmbded 3d bartd bynspetvled ¢h Wafer

Wfor test. This circuit board for
conductlve particles having an average partlcle diameter of

10' 12 pm. Thereafter, the résultant mixture was subjected to
| a defoaming treatment by pressure reduction, thereby
preparing a molding material for molding the elastic
anisotropically conductiverfilms. In the above-described
process, those (average amount coated: 20 % by weight of
15 the weight of the core particles) obtained by plating core
particles formed of nickel with gold were used as the
conductive particles.
The molding material prepared was applied to the
surfaces of the top'force and bottom forcé of the mold by
20 screen printing, thereby forming molding material layers in
accordance with a pattern of the elastic anisotropically
conductive films to-be formed, and the frame plate was
superimposed 1n alignﬁent on the molding surface of the
bottom force through the spacer for the side of the bottom
25 force. Further, the top force was superimposed in
alignment on tﬁe'frame plate through the spacer for thé

side of the top force.




i nspection has dinmensions of 30 cmx 30 cmas a whole an% IS ';f angul ar
shape. The each of the inspection el ectrodes thereof has YA s of 60 m
in the. vertical direction and 200 pm i3 the lateral direction. This 15
circuit board for inspection will hereinafter be referred to as

"I nspection Grcuit Board T'. (6) . Sheet-like connector: A |lamnate

mat erial obtained by |am nating a copper |ayer having a thickness of 15 m

on one surface %h@%@fbiﬁg%ﬁé aﬁgf%e%%gf%éﬁ tﬁé)%%%ég‘ d&@%ﬁavi ng a

t hi ckness of 20 pmwas provi oug es each ‘“extending

through | redies LNEKARS S5 86 HS LA PrOf sifect dpUatd ngpsfieet and having

a dianeter of 30 .mwere forned 1n the Insulating sheet of the | am nate

material iy ZA.aacordance My e aal Lo 60 Sspending.t quline pattern of

el ectrodes to be inspecte Vi or test subjecting the
i nsul ati NG18eing O Imfle 7RE N U 1. o A M ST B AUGRISE 1 AP0 Slat M Nat e _
mat eri al was then subjected to photolithography and plating treatnent with

ni ckel 5 Whatehyeshald € Ffaigondiadd Sfé Pt GEEGhd Vi € onNest Beed oL der<opper
layer were formed in the through-holes in the insulating sheet, and at the

5 sane tirghe p0j Geiask-fwidd -Sid @ceoe! I8¢t & Deet Panid gne t ) egiatdlyy connect ed
to the respective short circuit parts were formed on the front surface of
t he i nsul &drmd sheat .elade dianeierradi ¢hel § romidsetive ef Slrectn oglclpar t s
was 40 gm and the height fromthe surface of the.insulating sheet was 10
20 m Thercdaftther ,artiee toogpierall lay erorpdud hievéd afd hatarrarejyiong dobes slubj ect ed
to a photo-etching treatnent to renove a part thereof, thereby formng
rect angul dthebdoleme plate, thus producing an anisotropically

- 10 conductive connector. This anisotropically conductive
connector will hereinafter be referred to as
- “Anisotropically Conductive Connector Cl”.

The elastic anisotropically conductive films thus

obtained will be described specifically. Each of the

15 elastic anisotropically conductive films corresponding to
the regions Ai to A7 and A9 td 219 of the electrodes to be
inspected 'in Wafer W for test haé dimensions of 2,500 pm in
the vertical direction and 1,400 pym in the lateral
direction. In a functional part in each of the elastic

20 anisotropically conductive films, are arranged 13
conductive parts for connection in a line in a vertical
direction at a pitch of 120 um. The conductive parts for
connection each héve dimensions 0f 60 Um in the vertical
direction and 200 pm in the lateral direction, and the

25 thickness thereof is 150 pum. The thickness of each

insulating part in the functional part is 100 fim. The

thickness (thickness of one of the forked portion) of the



surface el ectrode parts having di mensions of 70 pm X Zlogrﬂuguéugdoger, t he
front-surface el ectrode parts and back-surface 15 el ectrode™parts were :
subjected to a plating treatment with &old, thereby form ng el ectrode
structures, thus producing a sheet-like connector. This sheet-Ilike
connector will hereinafter be referred to as "Sheet-Ilike Connector M. (7)
Test 1: 20 An el ectrode plate conposed of circular copper having a

t hi ckness of 2 nd_a_diameter o i nches was arranged, on a test table
equi pped V\???P%g{%ﬁe%?ﬁcl%e%‘?%ﬁl,OgngheA?\ %%Pr‘c‘)p?%la?‘??lg%h%@ﬂve Connect or
Cl was arranged on tFi el ect%(?de pl ate. Inspection Circuit Board T was
then 25 al ?(b’% BEGHhEE 11 %E8E ohS 1 o t#'s Ani sot ropi cal |y Conductive Connector

d in alignment J ] er.th the . inspection electrodes thereof
are | ocat gd on t %?ﬁ%&@?%y %{%\Ugﬁi? Ehzg“i‘)%{%cip%%lnshou%]ﬁ%cap%ﬁfs f or
connectio i reopic i cto Furt.her,

| nspecti on%%&?%?&%o%% %L]\%\%%s rgggﬁéigéd%d%vnﬁ%%%%q ucz‘m"L'n%de‘?)!"JaérE Pad of 100

9. On6 | NRBEL 99681 B8 5OUR, M5 B2k oL S £ O 3FANG: 5,00, 400 | nspect | on.

el ectrodes in In spection. rcul t  Boar room tenperature (25*C), and

an el ectriguf&sialances Poypem L Selerled Loshectdan 8l sgld ode gnd any

other. inspection electro successi vel'y neas 0 record a  half of

the el ect it yesind anpg val ue MBased as an 10 ek gatAi g:tarr‘i‘ﬁSiiﬁt %Qgﬁc i ve

(hereinafter referred to as "conduction resistance between con
parts for soMRCtdEEit AMiSOtrapieally canluctiwe Gopectoie C1 and to

count the nunber of conductive parts for connection that the conduction
resi st anceamamged 2@rcdiidifetive ioser 4 hedr td¥hnection in a line in a
10 vertical direction a£ a pitch of 120 um. The conductive
parts for connection each hévé dimensions of 60 pum in the
vertical direction and 200 pm in the lateral direction, and
the thickness thereof is 150 pm.. The thickness of each
insulating part in the functional part is 100 pm. The
15 thickness (thickness of one of the forked portion) of the
supported part in each of the elastic anisotropically
'condﬁctive films_is 20 pm.
The proportion of the content of the conductive
particles in the conductive parts for connection in each of
20 the elastic anisotropically conductive films of
Anisotropically Conductive Connector Cl thus obtained was
‘investigated. As a result, the eontent was about 30% in
terms of a voluﬁe fraction in all the conductivé parts for
~connection.
25 + The supported parts and the insulating parts in the

functional parts of the elastic anisotropically conductive

films were observed. As a result, it was confirmed that




15 conduction resistance between conductive parts for c%nnecti%@ is 2 Qor
hi gher are difficult to be actually wused in electrical iﬁﬁﬁ@ﬁ?% R as to:
integrated circuits formed on a wafer.8%After the test table was heated to
120*C and left to 20 stand for 1 hour in this state, an conduction

resi stance between conductive parts for connection in Anisotropically
Conductive Connector Cl was neasured in the same manner as described above

to count t@ﬁ ngnbﬁr f. condugti e parts_for onnegéion t hat tge copducti on
( osi ot ance 8sCOMRPCFVEBAREARLTS The PESEFRE 4Pe SROFAPPRIERE POFFowi ng
Table. 1. T - 8 A . 200 . Waf W f t d

TabL e, L B TRk Bhc O RHANEL, 7005, 8, M9Lera U1 gL LSl v BLpngsd on @

Conducti ve Nk r ang o] i e or test in alignnment
in such a ﬁg§n£§g§%éFg¥ﬁ26§6ﬁéug€i§g35ﬁ%é$%§°¥%; %%%%%Ction t hereof are

| ocat ed on e i I rqﬂﬁ% . he inspected of Wafer Wfor test.
(Bgiﬁgﬁft oé%é?ﬁ&if%¥'lhe eﬁéﬁéﬁa

| nspection was t i'gned and fixed on to this

Ani sot isopi cal |y £oaaueli ¥er RNOCFLOL Flclin 4 8NMEMLaL NenSiln @ manner that

t he i nspection el ectrodes thereof are 10 e respective

conducti veeRgshsibRY @oanQCibﬁvK?O&aénb%@Hraaisabhgecﬁa%ggﬁhietgonnectOr
C. Further, the <circuit board for inspection was pressurized downward.

under a' bpaguet 100ikEuiVobbtase 16s 1HePesHLERSSiNehYiaRPihsgdetoithe 15
respective inspection electrodes in the circuit board for i nspection at
room t enpegpétt Lod@5Ghad AEeRNESHREA 1€ accordance with a pattern
corresponding to the pattern of the electrodes to be
10 inspected in Wafer W for test. This circuit board for

inspection has dimensions of 30 cm x 30 cm as a whole and

is rectangular shape. The each of the inspection

I'4
N

electrodes thereofrhas dimensions of 60 um in the. vertical
~direction and 200 um.in the lateral direction. This

15 circuit board for inspection will hereinafter be referred
to as “Inspection Circuit Board T”.

(6) .Sheet-like connector:
A laminate material obtained by laminating a copper
‘layer having a thickness of 15'ﬁm'on oné surface of an-

29 insulating sheet formed of polyimide and having a thickness
of 20 um was provided, and 10,400 through-holes each
éxtending through inlthe thickness~wise direction of the
insulating sheet and ﬁaving a diameter of 30 Mm were formed
in the insulating sheet of the laminate material.in

25 accordance with a pattern corresponding to the pattern of
electrodes to'be inspected in Wafer W for teét by

subjecting the insulating sheet to laser machining. This




resi stance between an inspection electrode, to which the 4? espshad been
applied, and any other inspection electrode was neasureg an electrlc
resi stance 20 (hereinafter referred to8&s "insulation resistance”) between
conductive parts for connection in Anisotropically Conductive Connector C
to count the nunber of conductive parts for connection that the insulation
resi stance was 10 M or lower. Those that the-insulation resistance

‘bet ween condgctlve par connection

i1 cult TBHE ctfmaa*ferylusi‘aa% LT PR PO B e o e
CTEULLS GO O o U, RODE0° il “%%%f%t‘:%%@%ﬁgﬂ’?;. on
e T
‘to count tQ?'QH%g9k§9h¥9qP%§%rlv PAU B L 0T 2 £RENSLLLON Shata{ hg d nsul ation

resi stance he results are shown In the follow ng

Table & ﬁ% e este 3 ﬂ%&‘t&ﬁ%é&@%ﬂ@é@ecgﬂ@%%éﬁ p&t¥sul ar copper

haV|ng ‘a ckness’ of mm and a di aneter of 8 inches was arranged on a

test tabl e aqynped, Wdithan &l el rie NeaL gL+ SheeshbiKec Gannee tpdrid was

arranged on the el ectrode plate so as to bring the front-surface el ectrode

parts therggfe ifdandd SONRCtEMAH dler£becss obiee pliadeladimg aitiepi cal |y
Conductive Connector O was arranged on this sheet-like connector in

al i gnment gijp sGhacdmmertidiatrdiie SOPEMEE | ¥BecPREAS POFLE£OMECAD Qi
thereof are |located on the respective

and the height from the surface of the insulating sheet was
iO 20 pm. Thereafter, the copper layer of the laminate
material was subjected to a photo—etching treatment to
remove a part thereof, thereby forming rectangular back-
surface electrode parts having dimensions qf 70 pm X 210um.
Further, the front-surface electrode parts and back-surface
i5 | electrode parts were subjected to a plating treatment with
gold, thereby forming electrode structures, thus producing
a sheet-like connector. This sheet-like connector will
hereinafter be referred to as “Sheet-like Connector M”.
(7) Test 1:

20 :An electrode plate composed of circular copper having
a thickness of 2 mm and a diameter of 8 inches was arranged
on a test table equipped with an electric heater, and |
Anisotxopically Conduetive Connector Cl was arranged on
this electrode plate. Inspeétion Circuit Board T was then

25 aligned and fixed on to this Anisotropically Conductive
Connector Cl inlaiignment in such a manner that the

inspection electrodes thereof are located on the respective




back-surface el ectrode parts in Sheet-like Connector M 204 l{ispssdsi on
Circuit Board T was fixed on to this anisotropically conduc I ve connector
in alignment in such a  manner that the8&ach of the inspection el ectrodes
thereof are located on the respective conductive parts for connection of
Ani sotropi cal ly Conductive Connector O . 25 Further, Inspection Circuit
Board T was pressurized downward under a | oad of 100 kg. A conduction

resi stance gﬁ%}lu ,%g %%gugtlég parts f .8 O%gﬁngsggogpggaﬁonnectl on in
Y n

Foom t enperature

Ani sot r opi 3 nector Was  neasure
25C d t
ranner a8 ?ﬁn@@ﬁ%@%ﬁﬁ SRR e e RS RS S H

connect i Onrt.,ta%;] g_stﬂ QPIYCY] QEVﬁﬁ%at ?ggerwaslaza gt 1Bbgfz§fi OThe r.esul ts

are shown 1n OWI ng Ta ) Test n insu n resistance

bet ween conductiyg, pr‘iéﬁecEPénCQDQSE}:bQQ Qs AL $OLE LA f%}nyal%ﬂsuct' ve

Connector O was neasured he sane manner as in (8) 2, except
t hat S@eetxé'mcﬁ@%&x@{oﬁﬂ é‘@éc%&&é@geén ?ﬁ%}ﬁ@@@ﬂﬁ‘ﬁg@&r%%r sbash &nd

~ Anisotropically Conductive Connector Cl as in (9) Test 3 to count the

number of condughi ven é‘f&éuf:@r (S89%mectdon é]baélé(b&lé NS4 AL QA& esi stance

was 10 MO or | ower. Tﬁe results are shown in the followng Table 1. (11)
Test 5: A]@éﬁ%lélartlb@xsél’@@tétﬂaﬂﬂ@pe@ﬂ@ﬁﬁdeabctBSdbOanﬂhéh?OBthe\ﬁhlCh had

an i-nternal dianeter of 230 mm and a depth of 2.2
inspection electrode was successively measured to record a
half of the electric resistance value measured as an
10 electric resistance (hereinaftér referred to as “conduction
resistance”) between conductive parts for connection in
Anisotropically Conductive Connector Cl and tc count the
number of conductive parts-for connection that fhe
conduction resistance was 2 £ or higher. Those that the
15 conduction resistance between conductive‘parts for
connection is 2 £ or higher are difficult to be actually
Aused.in electrical inspection as to integrated circuits
formed on a wafer,
After the test table was heated to 120°C and left to
20 stand for 1 hour in this state, an conduction resistance
between conductive parts for connectioﬂ in Anisotropically
Conductive Connector C1l was measured in the same manner as
. described above to coﬁnt the number of conductive parts for
connection that the conduction resistance was 2 Q or
- 25 higher.
) The results are shown in the following Table 1.

(8) Test 2:




mnm was produced. An evacuation pipe was provided in a §iﬁﬁ‘£@@0°f this

|
chanber, and an Oring having elasticity was arranged on g ppér end

surface of the sidewall. An el ectrode @8ate conposed of circul ar copper

having a thickness of 2 mmand a dianeter of 8 inches was arranged in

this chanber. Sheet-1ike Connector Mwas then arranged on the el ectrode
plate so as to bring the front-surface electrode parts thereof into

contact with th%qe ef&f oper8 Au um§tS 2&(1)r0r5 91 Ioate. 1l_A\ni 501'_5 I ically
Conduct i ve Connécéto s B anGel Ao IS Thebttiike ¥otnect or in

2l gnment 49,846 3, (B0NSL. Lhale e \eoNOLCt 4, DAL S, Lo, connegt i on ther eof

all. .
e respecrtllve surtace’ el ectrode parts Sheet - 1| ke

Connect or .d\ér}rﬁ@ti&@ p@c%rlﬁﬁé)&& rep &, Boar d, T?eé("aén aéﬂfé‘%%%é)f' # Opd i s

ani sotropi cally conductivée "connector 1h alfgnnment 1n su a nmanner that

the i nspecidn i £l oetq pres: Lers0ly af snlgcat edh an e cesapetiye conductive

parts for connection ni sotropi c nductive Connect or Furt her,

@ pressing, nlal e WA AL SDIES O S LVBUSE e 2005, 923 and Eﬂé%%ﬁé@f«p@cf ion

Circuit Board T. In this state, the electrode plate, Sheet- e Connect or

Mand AnisQidaRisad |t Ganduedhyer Lonneaiofe Oy wese howsed 1y e  sghanber,
t he openi ng of the chanber was closed by Inspection Crcuit Board T

t hrough t g QntitBoand * heas etiet rodeymd atanand sheeln | iketiGonnect or M
Sheet -1i ke Connector M and Ani sotropically Conductive Connector Cl, and

Ani sot r opizeald ot eIt 1w ecKpnnect v nadgk & reui in J0gehdof imspection
were adjusted by the pressing plate so ' ' ‘
such a manner that the inspection electrodes thereof are
rlO located on the respective conductive parts for connection
of Anisotropically Conductive Connector Cl. Fﬁrther, the
circuit board for inspection was pressurized downward under
a load of 100 kg.
Voltage was then successively applied to the
15‘ respecﬁive inspection electrodes in the circuit beard for
inspection at room temperature (25°C), and an electric
resistance between an inspection electrode, to which the
voltage had been applied, and any other inspection
electrode was measured as an electric resistance
20 {hereinafter referred to as “insulation resistancg”)
'between coﬁductive parts for connection in Anisotfopically
Conductive Connector Cl to count the nﬁmber of conductive
parts for connection £hat the insulation resistance was 10
MQ or lower. Those that the insulation resistance between’
25 conductive parts for connection is 10 MQ or lower are

difficult to be actually used in electrical inspection as

to integrated circuits formed on a wafer.




10 as to be brought into contact with each other or imoam@%@ﬁﬁ% under
slight pressure with each other. Air within the chanber was“evacuat ed at
room tenperature (25C) through. the ewcuation pipe by neans of a vacuum
punp to reduce the pressure within the chanber to 15 1,000 Pa. One

i nspection el ectrode was then selected from anong 10, 400 i nspection

el ectrodes in Inspection Circuit Board T, and an electric resistance

bet t he sel e t t d

el ectrode vas. &,%%%%s%nsP@gﬂﬁégﬁﬁe%cw%gdﬁ%%?%dg%aﬁgﬁ e Lot o 20
resistance yaly )gnPafuh r 38, &£ ond f%{:gncéﬁsiﬁ%n‘}fg@ Reﬂ‘?ﬂ,‘tg@@“c“ ve
parts for tonnection in nlsotroplc nduct i vé tonnect or and to

count the yunbe n Bofandee eVSa f?iozsoﬁggp@%h%ntﬂ gg Oxgecg‘gﬂf&' on

reS|stance was Irgher- er conpletron of escri bed

process, %ﬁiﬁi@@ 6%£8&&£%F°@idw§s ﬁ@éé& 1$:1J1 a%#g §Em@“%$ﬁﬂét £onnect or

Cl and Sheet Connect or were renoved from ugust 2005 93 the

chanbeg t%&&@ﬁfﬁédw@o@@g&?o@@éﬁeeﬁg REABESSo208b Rauct Des ehyr€oupti ng the

nunber of conductive part connection that the conduction resistance

was 2 52 Qfg {%§¢¥§n ?hig‘tﬂ§59ﬁ£§1§£§o§hP&@méBaﬁE& §9b! oyiag Jable 1.

<C0rrpar at i ve n ani sotropi ca y conduct 1 ve connector was
produced ijgwdbe sanme nmanner as in Exanple 1 except that the material of
the franme plate was changed fromcovar to a stainless 10 steel (SUS304,
- saturation nmagnefigaté anitd. Hde WHen i€ 0ehd i £6EwDig | T4lebs 1 her mal
expansion: 1.7 x 10-5/K).
(9} Test 3:
10 An electrode plate composed of circular cbpper having
a thickness of 2 mm and a diameter of 8 inches was arranged
on a testrtable equipped with an electric heater. Sheet-
like Connector M was arranged on the electrode plate so as
to bring the front-surface electrode parts thereof into
‘15 contact with the electrode-plate. Anisotiopically
Conductive Connector Cl was arranged on this sheet-like
connector in alignment in such a manner that the conductive
parts for connection thereof are located on the respective
back-surface electrode parts in Sheet-like Connector M.
20 Inspection Circuit Board T was fixed on to this
anisotropically conductive connector in . alignment in such a
:menner that the each of the ieepection electrodes thereof |
are located on the reepective conductive parts for
connection of Anisotropically Cohductive Connector C1.
25 Further, Inspection Circult Board T was pressurized

-downward under a load of 100 kg.

A conduction resistance between conductive parts for




Thi s ani sotropically conductive connector wll herei naftgr be % f5erred to
as "Anisotropically Conductive Connector C2". The suppor éﬁgﬂgf (25) and
the insulating parts 15 (23) in the functional parts (21) of the elastic
ani sotropically conductive filns (20) in Anisotropically Conductive
Connector C2 were observed. As a resultgoit was confirned that the
conductive particles are scarcely present in the supported parts (25) and
t hat t he coondoettven2(irpakhisbesopieaplgseldnducitihe i Csuhatitng palt siais23)
in the functional parts (21). Test 1 and Test 2 in Exanple 1 were

per f or med m@asheedsaie roannérengs ramuBbeanid>e Cl excepin t haktAhesahnapitdal |y
Conducti ve Connector C2 was used in place of 25 Anisotropically Conductive
Connect or ©pst Theblesuss shareedhbonl2f°€hénf theowamg Tabherlas <@onfpalati ve
Exanpl e 2> 8 August 2005 94 A nold of the sane construction as the nold
produced TﬁSExgn’ﬁ@ecqu@&c@b@ REPe AP ¥ ceendeet pee trawks efdorned in  the
non- magneti c substance | ayers in the bottomforce was produced, and a
spacer haFdigiectifirckieat sheloensictd® dranbseanet @aisnche® and circul ar
t hrough- ho] es and conposed of stainless steel (SUS304) was produced. To
100 parts ]%g i'ght of addition type liquid silicone rubber were added and
m xed 35 parts wei ght.of _conductive particles.having._an,average
particle dianetgif(h%fr iﬁlﬁi piT fﬁ@ﬁ@af th?hgoi%%ﬁ+?%nFaﬁ%§t re was

subj ected t@Qg, fam,.ng treatnent by pressure reduction, thereby
preparing a nolding material for nmolding the elastic anisotropically

conductive fil”ﬁn|ﬂh§£fh€98ﬂe}g%§%@£%%£ between conductive parts

for comnnection in Anisotropically Conductive Connector
Cl was measured in the same manner as in (8) Test 2,
except that Sheet-like Connector M was arranged
between  Wager W for test and Anisotropically
Conductive Connector Cl as in (9) Test 3 to count the
number of conductive parts for connection that the
insulation resistance was 10 MQ or lower.

The results are shown in the following Table 1.

{(11) Test 5:

A circular box-type chamber opened at the top thereof,
which had an internal diameter of 230 mm and a depth of 2.2
mm, was produced. An evacuation pipe was provided in a
sidewall of this chamber, and an O-ring having elasticity
was arranged on the upper end Surface of the sidewall.

An electrode plate composed of circular copper having a
thickness of 2 mm and a diameter of 8 inches was arranged
in this chamber. Sheet-like Connector M was then arranged
on the electrode plate so as to bring the front-surface

electrode parts thereof into contact with the electrode




process, those (average anmount coated: 20 % by wei ght of th i ght of
the core particles) obtained by plating core particles #%gﬁ%ﬁﬁ%ﬁgnickel
with gold were used as the conductive particles. The spacer descri bed
above was arranged on the nolding surface of the bottomforce in the nold,
the 20 nmolding material was filled into 3he through-holes in the spacer to
formnolding material |ayers, and the top force was further superinposed
in alignment on the nolding naterial |ayers and the spacer. The nol di ng
material |ayers forned between the top 25 force and the bottomforce were

subj ect ed tR-3Sour ifHY SATEORIFE L W fRdudddia iComnesttorGe aivé BHemIsashi | e
| yi tic field of 2 Tt t] | ted 8 A t 2005 95
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vertical direction at a pitch of 120 min éac regions corresponding to
the 10 regiens Ahrt@ndédanthh9 4o AlEnok the, glactsodes1 19 beodnspacied in

Wafer Wfor test. The conductive parts for connection each have dinensions
of 60 pm i rdoi@ctent iiealal idinteett om atER200 ngifret tiiad alrey alndfid/Gtdon,
and the thickness thereof is 150 pm On the other hand, 26 15 conductive
parts for cdmgotades datermrofarged locatéd neni bhe respective conductive
parts for connection of Anisotropically Conductive

- Connector Cl. Further, a pressing plate was arranged on




the vertical direction at a pitch of 120 pmin a region ﬂ@ﬁping to
the region A8 of the electrodes to be inspected in vafeﬁﬁg@#EF est. The

conductive parts for connection each hd¥%e dimensions of 60 }Imin the
vertical 20 direction and 200 pmin the lateral direction, and the

t hi ckness thereof is 150 m The thickness of each insulating part is 100
gm Anisotropically Conductive Sheet S thus obtained was observed. As a

result, It aas soguld kPGl g, 29 eonduct e Aar (gl R ar e eesent in

the insulating parts. A t-resistant adhesive 'was applied to ot her
regions thanet Becihspaet han el eechades ;g kﬁﬁfﬁﬁ%%ﬂpﬁi%%dﬁ August 2005 96
y

I nspection Circuit Board T, and Ani sotropica nductive Sheet S was
ugh tﬁlemanner
[ t he

arranged OAnkBb%srbpspaLlORCEHLEHeBeRNdEHR Al H@HQE%BJs%ﬁﬁ

that the conductive parts for connection thereof are |located on
respectivechafbeeti @ReSopbathhodes tak basheeld o sCdicWdly Bgard. T to
integrally bond Anisotropically Conductive Sheet S to Inspection Crcuit

Board B thaspbytpoadusciregia Boaka MeWBebughledle b-andgleshd? dna Example 1
were perforned in the sanme nmanner as in Exanple 1 excépt that the probe

nmenber 10etlestrotiedpahaeeands sHsed-lakpl aeaneltdri 0t KaRigalilixeConduct i ve
Connector C and Inspection Crcuit Board T. The results are shown in the
fol | owi ng Gavhectior MCenpahatsverbpanpley3eoAducaiveplanaebavirng1g
t hi ckness of 60 pmand a 15 dianeter of 8 inches and circul ar
ani sot r opi @=dl | inisohdopiceélyi Cordncangengohaketoandinadd efircovar was
produced, and two spacers. each havi ng at hi ckness of 20 pm
board for inspection were adjusted by the pressing plate so
10 as to be brought inte contact with each other or into
.contact under slight pressure with each other.
Air within the chamber was evacuated at room
temperature (25°C) through the evacuation pipe by means of
a vacuum pump to reduce the pressure within the chamber to
15 1,000 Pa. One inspection electrode was then selected from
among 10,400 inspection electrodes in Inspection Circuit
Board T, and an electric resistance between the selected
inspection electrode and any other inspection electrode was
successively measured to record a half of the electric
20 resistance wvalue measured as a conduction resistance
between conductive parts for connection in Anisotropically
Conductive Connector C1 and to count the number of
conductive parts for connection that the conduction
resistance was 2 Q or higher.
25 : After completion of the above-described process,

Inspection Circuit Board T, Anisotropically Conductive

Connector Cl and Sheet~like Connector M were removed from




a dianeter of 8.5 inches and circul ar through-holes. and Sﬁgglgt%ﬁ%st ai nl ess
" steel (SUS304) were produced. 20 To 100 parts by wei ght of 1tion type
liquid silicone rubber were added and $8xed 35 parts by wei ght of
conductive particles having an average particle dianeter of 12 pm
Thereafter, the resultant m xture was subjected to a defoam ng treatnent
by pressure reduction, thereby 25 preparing a nolding material for nolding

olestic 2uhsobtgnbenl by sopdisti vel L L Lhe shoversscrLoed, rocese,

t hose (average anount coat h

of the cor@hgggbgggggﬁtgﬁéakﬂgd Q%P%&a%%n%og &%tig%ng%%szforned of ni ckel

with gold were u conductive particles. diﬁ& materi a

pr epar ed Is h f.aces of the top force ang bottom force of
t he nol d ﬁ@éﬁﬁgﬁkhégaﬁgﬁé %th%§538$ gpnfﬁﬁlﬁnﬁgfﬁgwﬁﬁtgr 1°F ayers, and
the frame gkaherwas superinposed in alignment on the nolding surface of

the bottom force through the spacer for the side of the bottom force.
Furthers the topTﬁergss,w@s_s19réueﬁat«ﬂp%e@hbnfehww_ﬁ;ﬁgt Tgpéghﬁ.fram plate
no

t hrough the spacer for the side of the top force. Ing materia

| ayers foraedmpaiweedet RRakpPe fisrce and the bottomforce were subjected to
a curing treatnent under conditions of 100C and 1 hour while 15 applying a

magnetic field ohn2aditetpepiéansy! ecatadtibet weshetbEr CRALCHPOALERE
ferromagneti c substance layers in the thickness-w se direction by

‘el ect romaghet shet Semebyanher mhagianEfhABl EC1aBkseptophaal kiecanduetibye film
in each of the anisotropically conductive filmarrangi ng hol es of
of the frame plate was changed from covar to a stainless
10 steel (SUS304, saturation hagnetization: 0.01 Wb/m?;
coefficient of linear thermal expansion: 1.7 x 10°3/K).
This anisotropically Conductive connector will hereinafter
be referred to as “Aﬂisotropically Conductive Connector C2”".
The supported pafts (25) and the insulating parts
15 (23) in the functional parts (21) of the elastic
‘anisotropically cpnductive films (20) in Anisotropically
‘Conductive Connector CZ were observed. As a result, it was
confirmed that the conductive particles are scarcely
present in the supported parts (25) and that the coéductive
20 particles are present in the insulating parts (23) in the
functional parts (21).
Teét 1 and Test 2 in Example 1 were performed in the
.same manner as in Exaﬁple 1 except that Anisotropically
Conductive Connector C2 was used in place of
25 Anisotropically Conductive Connector C1.

The results are shown in the following Table 1.

<Comparative Example 2>




20 the franme plate, thus producing an ani sotropical I.y 0%1%%{'%@05
connector. This anisotropically conductive connector wl rernafter be

referred to as "Anisotropically Condudt4 ve Connector C31". The elastic
ani sotropically conductive filnms thus 25 obtained will be described
specifically. Thirteen conductive parts for connection were arranged in a
line in the vertical direction at a pitch of 120 pin in each of 8 August
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el ectrodes to be inspected in e co e parts for

min the | oA are O R GhaCthe T GkRESaPTher bt Pt RERoM “n The

ot her handth@%&mﬁggﬁ&yfcp§1515§t£1%ec§§g§95i 9R BHE BHEARMCELrLD @akine in

the vertical direction at a pitch of pmin a region corresponding to

the regi orp ASraled heyghegt sodles, Loybeqi ASpRELEroLL VAT epoVfortest. The

conductive parts 10 for conneciron eac ave di nensions 0 pmin the

vertical . didectéPronng 200nam i sndheitatesdl thb68611981e8n8ndt he thickness
thereof is 150 pm The thickness of each insulating part in the functional

part is 10fomppdsedher $bitkness {tbétkpsssiof) opgs ghrédiecé@r ked portion) of
the 15 supported part is 20 pm The el astic anisotropically conductive

films in AnisotTreop0al pasrGortsh oke Mgh 1Cosh ed di t {h thyse obigqaned wer e
observed. As a result, it was confirnmed that the conductive particles are
present i rsilhiecdamsutwbiveny pard sadded 24nd hei fadcl s onattpasy swelglst df Test 2
and Test 5 in Exanple 1 were perforned _
conductive particles having an average particle diameter of
10 12 pm. Thereafter, fhe resultant mixture was subjected to
a defoaming treatment by pressure reduction, thereby
preparing a molding material for molding the-elastic
anisotropically conductive films. In the above—-described
process, those (average amount coated: 20 % by weight of
15  the weight of the core particles) obtained by plating core
particles formed of nickel with gold were used as the
conductive particiee. |
The spacer described above was arranged on the
molding surface of the bottom force in the mold, the
20 molding material was filled into the through-holes in the
spacer to form molding material layers, and the top force
was further superimposed in alignment on the molding
material layers and tﬂe spacer,
The molding material layers formed between the top
25 force and the bottom force were subjected to a curing

treatment under conditions of 100°C and 1 hour while

;applying a magnetic field of 2 T to portions located




in the same manner as in Exanple 1 except that Ani sotrow&g’l degnducti ve
Connector C3 was used in place of Anisotropically Conduct Czonnector '
25 The results are shown in the foll owidfy Table 1. Table 1 8 August 2005
99 a) Eo i a- OINiIOCO ~"D61 (CUL -45CW 50~,, 011 +CoiCvVo -0
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between the corresponding ferromagnetic substaﬁce layers in
the thickness-wise direction by electromagnets, thereby
producing an anisotropically conductive sheet. This
anisotropically conductive sheet will hereinafter be

5 referréd to as “Anisotropically Conductive Sheet S7.

Anisotropically Conductive Sheet S will be described

specifically. AThirteen conductive parts. for connection
.were arrénged in a line in the vertical direction at a

pitch of 120 pm in each of regions corresponding to the

10 ‘regions Al to A7 and A9 to A19 of the electrodes to be

inspected in Wafer W for test. The conductive parts for
connection each have dimensions of 60 um in the vertical
direction and 200 um in the lateral direction, and the

_ thickness thereof is 150 pm. On the other hand, 26

15 conductive parts for connection are arranged in a line in
the vertical direction ét a pitch of 120 um in a region
corresponding to the region A8 of the electrodes to be
inspected in Wafer W for test. The conductive parts for
connection each have dimensions of 60 tm in the vertical

20 direction and 200 um in the lateral direction, and the
thickness thereof is 150 um. The thickness of each
insulating pért is 100 pm.

Anisotropically'Conductive Sheet S thus obtained was
observed. As a result, it was confirmed that the

‘25 conductive particiéé are present in the insulating parts.

B heat-resistant adhesive was applied to oﬁher

regions than the inspection electrodes on the surface of
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Iﬁspection Circuit Board T, and Anisotropically Conductive
éheet S was arranged on this Inspection Circuit Board T in
aiignmgnt in such a manner that the conductive parts for
lconnection thereof are located on the respective inspection
electrodes of Inspection Circuit Board T to integrally bond
Anisotropically Conductive Sheet S to_Inspection Circuit.
Beoard T, thereby produciﬁg a probe member.

Test 1 and Test 2 in Example 1 were performed in the
same manner as in Example 1 except that the probe member
described above was used in place of Anisotropically
Conductive Connector Cl and Inspection Circuit Board T.

The results are shown in the following Table 1.

' <Comparative Example 3>
A frame plate having a thickness of 60 um and a

diameter of 8 inches and circular anisotropically

- conductive film-arranging holes and made of covar was

produced, and two spacers each having a thickness of 20 Um,
a diameter of 8.5 inches and circular through-holes and
made of stainless steel (SUS304) were produéed.

To 100 parts by weight of addition type liquid
silicone rubber were added and mixed 35 parts by weight of
" conductive particles having an average paiticle diameter of
12 pm. Thereafter, thé resultant mixture was subjected to

a defoaming treatment by pressure reduction, thereby
preparing a molding material for molding elastic
anisotropically'éonductive films. Imn the above-described

)

process, those (average amount coated: 20 % by weight of

8
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the weight of the core particles) obtained by plating core
particles formed of nickel with gold were used as the
cénductive particles,

The molding material prepared was applied to the
surfaces of the top force and bottom force of the mold used
in Example 1, thereby forming molding material layers, and
the frame plate was superimposed in aiignment on ther
molding surface of the bottom force through the spacer for
the side of the bottom force. Further, the top force was
superimposed in.alignment on the frame plate through fhe
spacer for the side of the topAforce.

The molding material layers formed between the top

force and the bottom force were subjected to a curing

treatment under conditions of 100°C and 1 hour while
applying a magnetic field of 2 T to portibns located
between the corresponding ferromagnetic substance layers in
the thickness-wise directién by electromagnets, thereby
forming an elastic anisotrépically conductive film in each
of the anisotropicélly conductive film~arranging holes of
the frame plate, thus producing an anisotropically

conductive connector. This anisotropically conductive

‘connector will hereinafter be referred to as

*Anisotropically Coﬁductive Connector Cc31-.

The elastic anisotropically conductive films thus
obtained will be described specifically. Thirteen
conductive parts for Connectioﬁ were arranged in a line in

the vertical direction at a pitch of 120 fm in each of
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regions corresponding to the regions Al to A7 and A9 to AlS
of the electrodes to be inspected in Wafer W for test. The
conductive parts for connectionleach have dimensions of 60
M in the vertical direction and 200 pm in the lateral
direction, and the thickness thereof is 150 pm. On the
other hand, 26 conductive parts for connection are arranged
in a line in the vertical direction at a pitch of 120 pm in
a region corresponding to the region A8 of the electrodes
to be inspected in Wafer W for test. The conductive parts
for connection each have dimensions of 60 pm in the
vertical direction and 200 um in the lateral directibn, and
the thickness thereof is 150 Hm. The thickness of each
insulating part in the functional part is 100 pm. The
fhickness {thickness of one of the forked portion) of the
_supported part is 20 pm.

The elastic anisotropically conductive films in

Anisotropically Conductive Connector C3 thus obtained were

~observed. As a result, it was confirmed that the

conductive particles are present in the insulating parts in'
the functional parts.

Test 1, Test 2 and Test 5 in Example 1 were performed
in the same manner as in Example 1 except that
Anisotropically Conduetive Connector C3 was used in place
of Anisotropically Coenductive Conngctor Cl.

The results are shown in the following Table 1 

Table 1

| M
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100 As apparent fromthe results in Table 1, it was confirred that
according to the anisotropically conduéfi ve connector of Exanpl e 1, good
conductivity is achieved in the conductive parts for connection and
necessary 5 insulating property is achieved between' adj acent conductive
parts for connection-in the elastic anisotropically conductive filns even
when the pitch anong t@q“comductigk parts| for ¢onnection iIs small, and a
good el ectrically conpjec€edl stiatg i $ stably refaiped efen|by environnental
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treatnent in a state that the conductive particles have g L&YﬂkﬁinEd in
portions to becone the supported parts in the nolding material layers by
applying a -magnetic field to those pod®ions in the formation of the

el astic 20 anisotropically conductive filnms, the conductive particles
existing in the portions to becone the supported parts in the nolding
material layers, i.e., portions |ocated above and bel ow the inner

i pheri bout i sotropicall conductive.filmarrapging holes in
Phe Franme ol ate b Triaet ARGEAY - ERRFLE NCTAN 8 SLLERonoR,

ducti r n | so t 2 Ct rti.cl re
revent ed CPobiened engE B LaTngsBo AL HHEREREHTNALT Yy BOb R EL )
August 20050 40dc EQPNGE L Rlnb e R~ ESH! EbRELBREFOLLORLCALEY GRRIYG! I ve
films, particularly, the conductive parts for connection ocat ed nost
outside. AccordbAghdeivdeharts PornesndlribRduflngebhgsGegtent of the

conductive particles in the ing materi a ayers, s hat good

,CondUCEiVi1ﬂs&§at§§@i§_§9e¥£§hi§eééﬁi8§¥diBe%héehhﬁdﬁgﬁgﬂ%tE%%dﬂé%&%efor
connection in .the elastic anisotropically conductive filnms, and noreover

suf fici entpansyl 8di neodiOPeidyY Dt ¥BEN=1adLdceRhisendyptibyeiparts for
connection and between the 10 frane plate and the conductive parts for _
connecti orcordlj@cerd fhEfStSve@nwhen acht eyedchi blosgr tBENEYndSLREGecach of
the anisotropically conductive film arranging holes in the frane plate is
formed corpasponthngonmeetieh et rodell ghnd &ngwbichleteetitades to be
i nspected 15 have been fornmed in each of integrated circuits in a wafer as
an obj ect domeaispbcdiore Bndstdielel astitnednesehriopi ealliyoanaduali ve film
arranged in the each of the

10 changes such as thermal hysteresis by temperature change.

EFFECTS OF THE INVENTION

Since the anisotropically conductive connectors
according to the present invention are obtained by

15 subjecting the molding material layers to a curing

treatment in a state that the conductive particles have

been retained in portions to become the supported parts in

the molding material layers by applying a magnetic field to
those pdrtions in the formation of the elastic

20 anisotropically conductive films, the conductive particles
existing in the portions to become the supported parts in
the molding material layers, i.e., portions located above
and below the inner peripheries about the anisotropically
conductive film-arranging holes in the frame plate are not

25 gathered at the portions to become the conductive parts for
connection, so that the coﬁductive particies are prevented

‘from being contained in excess in the conductive parts for




ani sotropically conductive filmarranging hole may be smgld,kirgEea. the
i ndi vidual elastic anisotropically conductive 20 filns are é%sy to be
formed. In addition, since the elasti&%nisotropically conductive film
small in area is little in the absolute quantity of thermal expansion in a
pl ane direction of the elastic anisotropically conductive filmeven when
it is subjected to thermal hysteresis, the .25 thermal expansion of the

el astic anj i cal d Lyes fi j : ' ' is surely
restrainedbﬁgﬁ%ﬁgisgr%ﬁe?ﬁ?é?%gggeﬁgénéﬂggﬁg%gﬁ%g%ﬁﬂgv?%g&gEFgg?coefficient

of 8 Augusk;2RO> ﬂggtiéﬂfﬁfl#beﬁﬁélc@ﬁ@@@%ﬁ@@ ?&r%@afoioéoﬁﬁéBEQSnthe frame
pl ate. Accordingly, a good electrically connected state can be stably

retai ned evgRawbgmmbhe YEBLikest AcchRlfifined tivra 4 ange-dea gfer. 5 The
positioning holes are forned in the frame plate, whereby positioning to

the wafer asqhdEn§biREt cdREtentNSPeLhé 0OBoRAUEDEVE! pEHELCDOST Unf PRei NSPECTi ON
can be easily conducted. The air circulating holes are forned in the frane

10 pl ate, mbedehy mhte£XhStiagebel weenthbe gobgotsapheaivytycosductive
connector and the circuit board for inspection is discharged through the
air circul athhgvddl estiof céheaifit@anenphal ethat coéh@uttiRet herpsedsure wthin
‘a chanber is reduced when that by the pressure reducing systemis 15
utilized asomiecubamsifotheressshic tiel posobep ieabky conductivnspeilimon
apparatus for wafer, thereby being able to surely bring the

ani sot r opi @ | yo xeondect swEf tcohartt Dnsud bing| pPsepeony deetweed the circuit
board for inspection, so that necessary electrical connection can be

achi eved widjrcent conductive parts for connection and between the

i0 frame plate and the conductive parts for connection
adjacent thereto can be achieved with certainty.
Since each of the anisotropically conductive film-—
arranging holeé in the frame plate is formed corresponding

to an electrode region.in which electrodes to be inspected

15 have been formed in each of integrated circuits in a wafer

as an object for inspection, and the elastic

anisotropically conductive film arranged in the each of the
anisotropically conductive film—arranging hole may be small
in area, the individual elastic anisotropically conductive
20 films are easy to be formed. In addition, since the
elastic anisotropically conductive film small in area is
little in the absolute guantity of thermal expansion in a
plane-diréctioh of thé élastic anisofropically conductive'
film even when it is subjected to thermal hysteresis, the
25 thermal expansion of the elastic anisotropically conductive
film in the plane direction is surely restrained by thé

frame plate by using a material having a low coefficient of




20 certainty. At |east one conductive part for non-connegid i 1S not
electrically connected to any electrode to be inspected in"the wafer as
the object for inspection and extendsiio® the thickness-wi se direction is
formed in the 25 functional part in the elastic anisotropically conductive
film whereby an excessive anmount of the conductive particles can be
surely prevented from being contained in 8 August 2005 10 3 all the
conductivel?arts %gé connection.even wh el astic anisatropically

S

t
conduct i ve  F1TRT h&S CEBRpaFaPAYIOR ﬁ§n§%35n335tﬁ9§mﬁ§9t§h?ofr€8ﬁnection, or
it h t 2 ti t tl ' d.with t 5
ol earance BofbBen AFOARIAbE PRiogat PSP EtRet PR SHEReESa et br coent
i tion, - | d d i sot i call
conduct | veChlnbE S5RpRE RO AThBHgYRhY LB RE HRRT BRRE ARaPrF RPREeto

waf er as ay,oRj estEQL j ction can be conducted with ease even when
the wafer %as a %grgerégeg?§§%d the pitch of electrodes to be inspected

s smalsl, and MOpgovSEs 000 eARCHELEY! LY CRDREy RENLRYCH ML ForLainty as
to all the conductive parts for connection, ana Insul’atTng pr per?y
[between adigeedby 19o5oaduaIhyehaths aReRCa8CRhEVBHuLENGEr Lal nty.

"According to the probe nmenber of the present invent posi tioning, and

hol di ng anthépatfgoh OoR ¥RECE1rasi 8NbOREECEL0nkPEREELL0Baf P Pe conduct ed
w th ease even when the wafer has a large area, and the pitch of 20

el ectrodesed®ibg chspected. is small, and high reliability on connection to
each electrode to be inspected can be :

The air circulating holes are formed in the frame

10 plate, whereby air existing between the anisotropically
conductive connector and the circuit beoard for inspection
is discharged through the air circulating holes of the
frame plate at the time the pressure within a chamber is
reduced when that by the pressure reducing system is

15 utilized as the means for pressing the probe member in an
inspection apparatus for wafer, thereby being able to
surely bring the anisotropically conductive coﬁnector into
close contact with the circuit board for inspection, so
that necessary electrical connection can be achieved with

20 certainty.

At least one conductive part for non—coﬁnection that
is not electrically connected to any electrode to be
inspected in the wafer as the ocbject for inspection and
extends in the thickness-wise direction is formed in the

25 functional part in the elastic anisotropically conductive
film, whereby an excessive amount of the conductive

particles can be surely prevented from being contained in




achi eved because the probe menber has the anisotropicallyg l%ﬁgﬂﬂﬁ%lve
connector of the above. 104 CLAI M5 8 August 2005 An anlsotr I ca

conductive connector suitable for uselPs conducting electrlcal |nspection
of each.of a plurality of integrated circuits formed on a wafer in a state
of the wafer, which conprises: a frane plate in which a plurality of

ani sotropically conductive filn}arranging hol es each extending in a

Lhi ckness- .y seydi Lok aDs oL DOECLT AOF BhAhERESnl QU iR, £OLT esRONdI Ng L0

el ectrode regions, 1n € Irnspectée i nt egrated

circuits 'é‘léé‘? 198L el 35,-80: 00 ¢ tj:%ﬂ&ui:@gpgcki%ﬁ h?é“’@oﬁ?g%a{g\rré’? and a

plurality of astic anisotropic conductive fiTns arranged 1n the

respect i ven i SebiQpEEaLL Y afeﬁdysglxsnﬁgbﬂiﬁ%ra Pl 00 Rosest! folhisyframe

pl ate and eac supported e I nner perip edge about t
anlsotroplééﬁ&uctlv@og HE&'Y@rfbéﬂhééﬁéaﬂ'QSrQH&S@ pher ek ngpagh of the

el astic anisotropically conductive filns is conposed of a functional part

conposed ofisapitcal hddywd®in €RAduUCti ve parts for connection each containing
conductive particles exhibiting magnetism at high density and extending in

the thickness-wsecdidatd i eh Be theodihd M aNdppsEaggest €L resdongi ngly to
the electrodes to be inspected of the integrated circuits in the wafer as

an obj ect fwrentibpecttidre @nfl bhasadiadhbggatisly NsStdbdidag dhese conductive
parts for connection nutually, and supported part integrally forned at a
peri pher alaredget odp 1 deel Tyneéndunat i par tomnectox pdbd owliheh | et tigetngher al
edge about the anisotropically conductive film 105
and holding and fixing to a wafer as an object for
10 inspection can be conducted with ease even when the wafer
" has a large'area, and the pitch of electrodes to be
inspected is small, and moreover good conductivity can be
achieved with certainty as to all theé conductive parts for
connection, and insulating property between adjacent
15 conductive parts can be achieved with certainty.
According to the probe member of the present
invention, positioning, and holding and fixing to a wafer
as an object for inspection can be conducted with ease even
‘when the wafer has a large area, and the pitch of
20  electrodes to be inspected is small, and high reliability
on connection to each electrodé to be inspected can be

achieved because the probe member has the anisotropically

.conductive connector of the above.




8 August 2005 arranging hole in this frame plate, whereigt %Sﬁﬂggorted
part contains the conductive particles &8#fi biting nagnetis and 't he frane
pl ate has a saturation magnetization of at least 0.1 Wo/nR2 at |east at the
i nner peripheral edges about the anisotropically conductive filmarranging
hol es thereof. 2 The anisotropically conductive connector according to
claim1, wherein the whole of the fra eis forned by a magnetic
substance having a saturation magneti zation of at least 0.1 Wo/nR2. 3 The
ani sotropi cal ly conductive connector according to ‘claim2, wherein

- posi tioning holes each extending through in the thickness w se

direction.of the friane plate aqglggﬁgggnQQﬁgﬁgy 35&%H5&@b@%80%§%ég&§

ani sotropi cal ly conductive connector according to aim ereln air

ci rcul ati ng sudltebleatdr exskendi dshduldt-9H, heiébtxbggltiﬂéagg%g = Wi preetion
of the frame plate are forned in the ?rane pﬁate. 5 The gﬁ?%%??%%igglly

conductive coplecabitpetolttegrdted eifbiits rARREGIdh Whaasesf i ¢ %rﬂgt%f
| i near thermal expansion of the franme plate i.s at nost 3 x 10-5/K. 106 8

August 2005 of The eafieant whidlc alchiprégagiuct i ve connector according to claim
5, which is being used in a burn-in test. 7 The anisotropically conductive

connector accor danframe pllaten ) witiehea nphadieyi ¥8 HEkKLErbRIcAR

connection that are not electrically connected to any electrode to be

i nspect ed ofoRfiechivee§ilnwdrenging tiwles theh ewtentiing ime: abjievhed s+

I nspection and extend in the thickness-wise direction are fornmed in the

functional WhPe direption of the frame plate are formed corresponding to
electrode regions, in which electrodes to‘be inspected of the
integrated circuits in the wafer as an object for inspection
have been forﬁed, and a plérality of elastic anisotropically
conductive films arranged in the respective anisotropically
conductive film-arranging holes in this frame plate and each
supported by the inner peripheral edge about the anisotropically
conductive film-arranging hole, wherein

each of the elastic anisotropically conductive films is
composed of a functional part composed of a plurality of
- conductive parts for connection each containing conductive

particles exhibiting magnetism at high density and extending in
the thickness-wise direction of the film and arranged
correspondingly to fﬁe electrodes to be inspected of the
integrated circuits in the wafer as an object for inspection,
and insulating part insulating these conductive parts for -
connection mutually, and supported part integrally formed at a

~ Peripheral edge of the functional part and fixed to the inner

peripheral edge about the anisotropically conductive film-




of each of the elastic anisotropically conductive filns B%u gddighson to the
conductive parts for connection, and thegsonductive parts P

non- connect i on contain the conductive particles exhibiting nagnetisn1at
hi gh density and are insulated fromthe conductive parts for connection by

the insulating part A process for producing the anisotropically
tq. any one of clains to 6, which

| .conductive cor,di
conpri ses t%(e%%sé ol?QC‘lepr'LBvﬁg“r%dfrf"ﬁ P}%% HP&F%”F ﬁhﬁhﬁw‘-‘;ﬂ%?ﬁﬁ-ty of
the ani sot Igpi ngﬁ tive fil holes each _extending in the
t hi ckness-wi seltgl rec | or(f' o%u‘ftﬁ’eef Pa 1°{ff \’etlfrlﬁ egebt s #BAdi ng to

th | ectrod th I t des to b ted of-th

i ntograted 107 5 gus¥4'%08§’90. et %%%q%im&a@%ﬁgﬁﬁ?ﬁa% g
t | di t f | ast

ani Sotropi carT ot coaael e APREE; B R A rﬁ%&ﬁéb%mee%%%%r#%ai 2

‘ani sotropically conduc |ve

exhi biting sROEStIHTRA Ff{d‘*&ﬁ?’rﬁ 'ﬁﬁn—la'r u'%.-{@?’g for m ng mat erial,

which will. beconme an e tic yeric “treatment, in
"the respective anlsotroplcally conductlve flln}arranglng holes of the
frame plate and at inner-peripheries thereabout, and applying to-the

nmol ding material |ayers a magnetic field having hi gher intensity at
portions to becone conductive parts for connection and portions to becone
supported parts than the other portions, thereby gathering the conductive
particles in the nolding material |layers at the portions to becone the

conductive parts Ror Tenaftsotdpically conductive connector according to
claim 1, wherein the whole of the frame plate is formed by a

magnetic substance having a saturation magnetization of at least
0.1 wWb/m?.

3 The anisotropically conductlve connector according to
c1a1n12, wherein positioning holes each extending through in the

thickness-wise direction.of the frame plate are formed in the

 frame piate.

4 The anisotropically conductive connector according to
claim 3, wherein air circulating holes each extending through in
the thickness-wise direction of the frame plate are formed in

“the frame plate.

5 The anisotropically conductive connector according to
claim 4, whefein the coefficient of linear thermal expansion of

the frame plate is at most 3 x 1075/K.




in a state that at |east the conductive particles existi ' ortions
to becone the supported parts in the 196Fding mat eri al |§§€Ph§3@85e3ained
in these portions, and orienting conductive particles in the

t hi ckness-wise direction, and in this state, subjecting the nolding
material layers to a curing treatnment to formthe elastic anisotropically
conductive films. The production process of the anisotropically conductive.
connector according to claim8, wherein the nolding material 1layers are
formed in the respective anisotropically conductive filmarrangi ng hol es
of the 108 8 August 2005 frane plate and at inner peripheries thereabout

by: providing a nol d-conposed of a top force and a bottomforce, on which
ferromagneti c substance | ayers have been respectively fornmed i-n accordance

with a pattern corg espmyidii dorrdpaaialann Rhdute isendesnkveoparts for
connection in the-elastic anisotropically conductive filns to be forned,

coating nol deegraingaeescohimng, oghbehhisf bbhggt @Bedf Ohce InEh-bh tese € or ce
of the nold by screen printing with a nolding material in which.the
conductive particles' exhibiting nagnetismare dispersed in the liquid
polynmer- formng material, which will becone the elastic polyneric
substance by the clri rMthe ragetsuopiaad 1Upendigeasiveg donaecaprf or ce and
bottom force on each other through the frame plate. 10 A process for
produci ng tdeceriinyrbpi chiin 6 corhteinsivecamdneitive pecoy digg nogi-any one of
clains 1 to 6, which conprises the steps of:’
connection that are not electrically connected to any
electrode to be inspected of the integrated circuits in the
| wafer as the object for inspection and extend in the
thickness—wise direction are formed in the functional part
of each of the elastic anisotropically conductive films in
addition to the conductive parts for connectien, and the
conductive parts for non-connection contain the conductive
. particles exhibiting magnetism at high density and are
insulated from the conductive parts for connection by the

insulating part.

8 A process for producing the anisotropically
conductive connector according to any one of claims 1 to 6,
which comprises the steps 6f:

providing the frame plate in which a plurality of the-
anisotropically conductive film—afranging holes each |
extending in the thickness-wise direction of the frame
plate are formed corresponding to the electrode regions, in

-

which the electiodes to be inspected of the integrated




providing the frame plate in which a plurality of the ﬁgwﬁéqﬂigally
conductive filmarrangi ng holes each it ending in the t ness-w se
direction of the frame plate are formed corresponding to the el ectrode
regions, in which the electrodes to be inspected of the integrated
circuits in the wafer as the object for inspection have been forned,
arranging a g log | h 9 2 haV|ng a
shape conforn1ng o ﬁ%‘ peéﬁg&Qhape 5@ ea%ﬂ%%%lf% 1%5?%%% %gpggg?
conductive HdJn tey hegf ormed and extending in the t hi ckness-wi se dlrectlon
of the frane plate aré formed corresponding to the said elastic

ani sotropically CQB@H&thﬁoﬁ Hg mnggggﬂsg%gggg ] rbgi?5t§grfaces of the

frame plate, and form ng nol materi a yers astic
an'SOtr0p|CahE%oQQBﬁﬂﬁhﬁ!? Ebhﬂﬁc&ﬁvewﬁhﬁﬂstﬁﬁ GHEQHCEh¥ecBﬁHﬁb€i@§

exhi biting magnetismare “dispersed in a liquid polynmer-formng material,
which will phe¢edRedneghdblits nBOIAERELE sHURSEAAES E¥sédcyﬁlagli a4 nent
in the anisotropically conductive filmarrangi ng ﬁo les of the frame plate

and the thrpug?mEQLtérﬁﬁnﬁhﬁaﬁéaﬁﬁﬂy R4 cRPRLYLNBetOméhgn M@l s B0c mat er i al
| ayers a magnetic field having higher intensity at portions to becone

conductive palymetot sopaeshtanband parihgnsrétmesbieinstipported parts
than the other portions, thereby gathering the conductive particles in the
nol di ng mateespéctiyersnbsottbpipallyossndwcbiesnti lrea comayioig eos ts f or
connection . in a state that at |east the conductive particles existing in
the portionsttthéetoage tihbateppodt 2t panées peripieeries dinererttart alandyer
are retained in these portions, and .
applying to .the molding material layers a magnetic

field having higher intensity at portions to become

conductive parts for connection and portions to become

supported parts than the other portions, thereby gathering

the conductive particles in the molding material layers at

the portions to become the conductive parts for connection

in a state that at least the conductive particles existing

in the portions to become the supported parts in the

molding material layer are retained in these portions, and

orienting conductive particles in the thickness-wise

direction, and in this state, subjecting the molding

material layers to a curing treatment to form the elastic

anisotropically conductive films.

9 The production process of the anisotropically
conductive connector according to claim 8, wherein the
-molding material layers are formed in the respective

anisotropically conductive.film~arrahging holes of the




orienting the conductive particles in the thickness-w se Fgfhggk)gn and in
this state, subjecting the nolding nhoerial |ayers to a eGP I'ng treatnent '
to formthe elastic anisotropically,conductive filnms. 11 The production
process of the anisotropically 110 8 August 2005 conductive connect or
according to claim10, wherein the nolding materi al Iayers are formed in

t he a[“hfSbgﬁ%?'eéfﬁé’°”"éf§%,'g$§?5'ﬁ%”I'o%%%&%m%s TP B of B top

f d bot t f h t b t I h

been  respect ."Veﬁg”%q W 9 held: e %sw?[%ggaepscm S CL G S 1 0 a
tt f duct { h | t

i Sot ropt CEPTSF oottt PR Sine ERO S AL e AT PSR f aces of

one or bot_ %pé@l.ei‘fé;&] fr{f@dafd ggééﬂﬁggc'{]o% c‘;l,a{ g[})%@&q‘ by screen

printing w erial Tn he” cond ivé particles
hi bi ti t |,
vt w17 SHRRRAT 1IN A VATl P Tt

and super | oSl g ddie 4 trPH:Hé)ré?Pa e g,%?&gau&ulh%r fihguoh the

frame plate an e spacer arrange one oth surfaces of the

frame plat e b Adkeess for prodUC|ng t he anlsotroplcally conduetive
connector according to ‘claim 7, which conprises the steps of: providing the

frame plate in W@b@k&mgpwlaﬂd@/ RirflRs 3F 2ol 1 BRI oFORNEC EOYE
flln}arranglng hol es each
force and bottom force of the mold by screen printing with
~‘a molding material in whlch_the conductive particles
exhibiting magnetism are dispersed in the liquid polymer-
‘forming material, which will become the elastic polymeric
substance by the curing treatment, and

sﬁperimposing the top force and bottom force on each

" other through the frame plate.

10 A process for producing the anisotropically
conductive connector according to any one of claims 1 to 6,
which comprises the steps of:

providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness-wise direction of the frame
plate are formed corresponding to the electrode regionéf in
which the electrodes to be inspected of the integrated
circuits in the wafer as the object for inspection have
been formed, |

arranging a spacer, in which through—hdles each




extending in the thickness-wi se direction of the frane Bg@gﬁ%k@ f or med
corresponding to the electrode regions}9in ill 8 August mhlcﬁ t he

el ectrodes to be inspected of the integrated circuits in the wafer as an
object for inspection have been forned, formng nolding naterial |ayers
for elastic anisotropically conductive filnms in which the conductive

particles Lhiting netismare dispersed . jn a liquid I r-formng
mat eri al , \%%ﬁﬁ%\n?lsgg %n%o%‘%]’e %%Qi%cpetﬂbef %arr}ec Ssht?g)s éjr?gé%%:g{ea curing
treatnment, J ' | sof r.oni cal tive ] aLrangi ng

hol es  of t%é?%%%ﬁméf?%ﬁﬁ?é#%?éﬁifﬁ%%Fﬂﬁgﬁf%%éﬁﬁgg3%%%??5%%@??S%p ying to
the ol di ng.gRLaiid 1AYMS &MU Gisd I8 ARG Miglet bpkensi Ly at
portions to becone ~ conductive parts for connection, portions to becone
conductive 99 rggﬁ?' [ ssupported parts
than the otlﬁgﬁio%% ons, ‘ﬁ\)ere yé%iﬁrﬁi&?}ggg{ot tﬂhlreéscgo‘alﬁ\?L u;%tq“%\%lgar_t icles in the
mol di ng MatHi AL PRSI B IV WAndO RECHHR e redugt byenparts for

connection and the portions to becone the conductive parts for non-

‘connect i on durfaddAldF il Blandee 3tatld1e 5N PGt mAkling RS texlisting in
the portions to becone the supported parts in the nolding material |ayer

are retai ngéyetst fRe elR@dilcORNI st opliicaNliyn@ondacearRdugtiive particles in
the thickness-wise direction, and in this. state, subjecting the nolding

mat eri al | apdich tthea comdued iveephi®itclee bahiblikengemaghetiami aokropically
conductive films. .13 The production process of the anisotropically 112
~dispersed in a liquid polymer-forming material, which will
become an elastic polyﬁeric substance by a curing treatment,
in the anisotropically conductive film-arranging holes of
the frame plate and the through-holes of the spacer, and

applying to the molding material layers a magnetic

field having higher intensity at portions to become

conductive parts for connection and portions to become

supported parts than the other portions, thereby gathering

‘the conductive particles in the molding material layers at
the portions to become the conductive parts for connection:
 in a state that at least the conductive particles.existing
in the portiomns to become the Supported parts in the
molding material layer arelretained in these portions, and
orienting the conductive particles iﬁ the thickness-wise
direction, and in this_séate, subjecting the moldiﬁg
material layers to a curing treatment to form the elastic

‘anisotropically .conductive films.

11 The production process of the anisotropically



8 August 2005 conductive connector according to claim12 &5% B t he
: : . : 8A t 2005
nol ding material |ayers are fornmed in XX respective anrsotropically

conductive filmarrangi ng holes of the franme plate and at inner

peri pheries thereabout by: providing a nold conposed of a top force and a
bottom force, on which ferromagnetic substance | ayers have been
respectively .forned in accordance with patterns _correspondin% to patterns
of the cond R PHT CHBECHFInRAEAATHEh D (- 2dBhdbet #PETEAPt Eheor
non-connection j.n _the el.asti.c ani sotropi cally .conductivye filns to. be :
f or ned, andmggléilir}% "}‘?giedﬁ dGV IS Q15 f&?@‘%ﬁl 155 eoP“EHQtFBBlciag}ge and .
bottom forc f.the nold.by screen printing wt nmol di mat er.i I n

whi ch t he c%ﬁ%‘&&ﬁq\}é’%fﬁ&l‘%|aé-“§a“§8%ﬁ‘i9bilht°|iﬁ6 r‘ﬁ\?gr‘?gﬁ ?ﬁaﬁFePEg‘éﬁe?EQd%}Iﬁ t he

l'iquid pol yger- form terial . which. will become the elastic polyneric
subst ance by A cugkﬁ%sgggthgnFPagﬁE Eﬁberinposing the top force and

bottom force on egeh,;Qt0eT .t ALFUORLBE LR Bl B £ddod PLACESSoL oLy
produci ng the ani Sotropic IFy Jctongacerve“c8nnectdy according to claim 7,
whi ch conpri t he st of; L di t e.P LN LC
plurality OFE?ES' gﬁigg??%p%ggPFﬁgégﬁgggt?gggkgﬁﬁsaéggﬁﬁ%ngﬁﬁ%l%%é%ach

o Focponal S PSeHRUELpCEoikge d SEchaggth Lhgn SR gbRLe 31 O
el ectrodes &@rPesphBAALhRECHo0h phELéPhegFatRY conductive parts for
| connection in the elastic anisotropically conductive films
to be formed,
coating molding surfaces of one or both of the top
force and bottom force of the mold by screen printing with
a molding material in which the conductive particles
exhibiting magnetism are dispersed in the liquid polymer-
forming material, which will become the elastic polymeric
substance by the curing treatment, and
superimposing the top force and bottom force on each

other through the frame plate and the spacer arranged on

one surface or both surfaces of the frame plate.

12 A process for producing the anisotropically
conductive connector according to claim 7, which comprises
the steps of:
| providing the frame plate in which a plurality of the
anisotreopically conductive film-arranging holes each
extending-in the thicknesé;wise direction of the frame

plate are formed corresponding to the electrode regions, in




circuits in the wafer as the object for inspection have f d,
arrangi ng a spacer, in which through-Radfles each having gpgﬁgﬁgﬂggﬁforning
to the plane shape of each elastic anisotropically conductive filmto be
formed and extending in the thickness-wi se direction of the frame plate
are formed corresponding to the said elastic anisotropically conductive

filns, . f f f | i
n%lgfngogaggﬁﬁa rkﬁgsggrcggﬁggﬁzgrigggﬁPEB?% %?Céflghgoﬁ%ﬁ%gfggeéf{g;n?n
o ohon L ey ! et 4 . ;
i - pol y et ey aBoEhp ket ShPeh' (8 PReL Bt b S e S RS hedh

substance. by, a,cyring treatment, in the anisotropically conductive
filmarranging holes of the frame plate and the through-holes of the

spacer, and appl yfg&niggt,gglmgiﬂgtgﬂ% iﬂn%ég%%%g?%éi c field

havi ng hi gher intensity at portTons to beco Ive parts for .

connecti on, aagggi;gaﬁi&&?fc@aﬁduEewacfmﬁ%pﬂt i po-¢& i‘g{‘)yand

portions to becone, supported parts than the other portions, ther

‘gathering paetcoNEsCELNE PRI AY Chgné PiddCa 0! g b FBLEridla | BMRIsa at  the
portions to becone the conductive parts for connection and the portions to

become the poDgHEE+ FErid Smd ©Er WD, WIOTREGH 0N Hdbdhstal eldmtiat | east
the conductive particles existing in the portions to becone the supported

parts in theolymheltig sisrdde Iyed ancidetaidiachdnt t igsechkl4 8 August 2005
portions, and orienting the conductive particles in the thickness-w se
direction, mesbeéctive sarsiisaitopmidy ot | duhdurr ived Il Ing-ariarigialg haess to a
curing treatnment to formthe - _ :
of the f;ame plate and at inner peripheries thereabout,
applying to the molding material layers a magnetic
_field having higher intensity at portions to become
conductive parts for connection, portioné to become
conductive parts for non-connection and portions to become
supported parts than the other portions, thereby gathering
the cpnductive particles in the molding material layers at
the portions to become the conductive parts for connection
and the portions to become the coﬁductive parts for non-
connection in a state that at least the conductive
particles existing in the portions to become the supported
parts in the molding material layer are retained in these
portions, and orienting the conductive particles in the
‘thickness-wise direction, and in this state, subjecting the

molding material layers to a curing treatment to form the

elastic anisotropically conductive films.

13 The production process of the anisotropically




el astic anisotropically conductive filnms. 15 The producti2pg&ﬁg%@ s of the
ani sotropi cal ly conductive connector &ddéording to clain1f u n the

nmol ding material layers are formed in the anisotropically conductive
filmarranging holes of the frame plate and the through-holes of the
spacer by: providing a nold conposed of a top force and a bottom force, on
whi ch ferrog% ti.G substanc& | ayers ﬁave een nes?gctivel%.f0£ din
accordance W uﬁ&ﬁ?@rﬁgnpgg Pésé&ﬁgf anb BaFEEFﬂs 1 YRETEBRAELEi ve parts
for connect] nquetive _parts for non-connection i the elastic
anisotropicgﬁﬁgigghgggﬁgggqfﬁ%ﬁggﬁoaﬁg FS%ﬁgg,lnaggec%% ﬁ%ﬁkg%?ding

surf aces of agteobat ol LialoRs Loussaandbntion L9Lce of the, i o by

screen printin I'a e conducti ve

particl es gyl phOgeTaARCLESTHALE HhIRBRSESoLNeh e Lh AL hpol yTer -

formng materia Ich wl T "becone astrc polyneric ‘substance by the

curi ng L reat ment , ,2nds SUAGT 4 REEGNGohBESLAPof O CELBNEL AOL LA 121156 G Sach

ot her through the ane p e an € spacer arranged on one surface or

both surfacesreé,t6f WhelR PbAtSmadhetBc VENStardd%1 dfels HHRE pEsDEr

suitable for use in conducting electrical inspection of each of a
plurality ofespée8ivéed réimedi 18 H0FHBEaRFe A GattethState of the

waf er, which conprises: a circuit board for inspection, on the surface of

whi ch i nspesdt Oes1SbREin@deP B4 etéHiigesf | thaceidaetreVgdrtss for
cénhection and the conductive parts for non-connection in
the elastic anisotropically conductive films to be formed,
and

coating molding surfaces of one or both of the top

force and bottom force of the mold by screen printing with
a molding material in which the conductive particles
exhibiting magnetism are dispersed in the liguid polymer-
forming material, whiéh will become the elastic polymeric
substance by the curing treatment, and

superimposing the top force and bottom force on each

other through the frame platé.

14 A process for producing the anisotropically
~conductive connector according to claim 7, whidh comprises
the steps of: |

| providing the frame plate in which a plurality of the
anisotropically conductive film—-arranging holes each
extendiné in the thickness-wise direction of the frame

plate are formed corresponding to the electrode regions, in




\ S

pattern corresponding to a pattern of el ectrodes to be %r}ﬁ@ﬁ&tz% of the
integrated circuits in the wafer as obj ect for inspection, ana t he

ani sotropi cally conductive connector according to claim2 arranged on the
surface of the circuit board for inspection. 17 A probe nenber suitable
for use in conducting electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the wafer, which

conpri ses. :wlai €h I ehid te DOt o dds tmSPecinOfecosd td i fiaceemfatenhi ch

i nspection electrodes are fornmed in accordance with a pattern

cor r espondi digrdi Bs phi t € i fet ecd riagdesolbpedie fomnsjpesgpeactiodn thwre nt egr at ed
circuits in the wafer as an object for inspection, and the anisotropically
conduct i ve besmndstmed according to claim6 or 7 arranged on the surface of
the circuit board for inspection. 18 The probe nmenber according to claim
16, wherein the xosfdgioient sfaddmeam twierahal tlesqpegisitonlasf eadie franme
plate is at nost 3 x 10R5/K, and the coefficient of |inear 116 8 August
2005 t her ndlawepansi sapd  cobsening eré atherakl ane uphave of reaght  board for
i nspection is at nost 3 x 10-5/K. 19 The probe nenber according to_claim
17, wher ei relasdtei comiisatmmiceslly meendudieival £ bpaisikm Qﬁrﬂﬁfg Fhne

plate is at.nmost 3 x 10-5/K, and the coefficient of linear thermal
expansi on cfxterishisy et el thigdnrp aprise dreckion whrtdhe Fratfspection is
at nmost 3 x .10-5/K 20 The probe nenber according to claim 16, wherein a
sheet - | i ke Rlgfitecars famad ffee Rethaants ditdopiaid 18-22dofduct i ve

connector, the sheet-1like connector being :
anisotropically conductive films, on one surface or both

surfaces of the frame plate, and forming mqlding material
layers for elastic anisotropically conductive films in
which the conductive particles exﬁibiting magnetism are
dispersed in a liguid polymer-forming material, which will
become an elastic polymeric substance by a curing treatment,
in the anisotropically conductive film-arranging holes of
the frame plate and the through—holes of the spacer, and
| applying to the molding material layers a magnetic

" field having higher intensity at portions to become
conductive parts for connecticn, portions.to become
conductive parts for non-connection and portions to become
supported parts than the other portions, therebyrgathering.
the conductive particles in the molding material layers at
the portions to become the conductive parts for connection

. and the porfions to become the conductive parts for non-
connection in a state that at least the conductive
particles existing in the poﬁtions td become the supported

parts in the molding material layer are retained in these




conposed of an insulating sheet and a plurality of eIec%Q\ BstdgoHct ures
each extending in a thickness-wi se diitéction of the insulacting sheet and
arranged'in accordance with a.pattern corresponding to the pattern of the
el ectrodes to be.inspected. 21: The probe menber according to claim 17,
wherein a sheet-like connector-is arranged on the anisotropically
conductive connector, the sheet-|ike connector, being osed qof an

: . €O
“insul ati ng BREELCEAd &1 IBFéFFPin%fth%l%%??%EE%%?rQEEF&%@Q%aEﬁ ending in
a- thickness_ . s direction.of the insulating sheet and arranged i
accor dance ﬁﬁni‘ﬁﬁﬁeﬁﬁt_'f’é?ﬁ abf?ﬁébﬁ?\diﬁdt’&lt Pattatrer oﬁ‘Jb:‘cEF%tJé}gecnc['}eodes
to be inspected. 117 August 2005 22 The probe nenber according . to claim
18, wher ei nl%%fgéﬂ%elf@ ?ﬁégicjo%ﬁ%%f%r 7 a?‘?’g’rfg%dt’b%aweenﬁnif%o{i?%‘git&ﬁ ly
conducti ve J or..Lhe sheet:]ike connector i ng conposed of an
i nsul ati ng égggﬁf%n%n%S% ﬁ?%f??%i%fc%ﬁégfﬁﬁﬂ% %% ttures each extending in
a thickness-wise direction of the insulating sheet and arranged in
‘accordance with a pattern corresponding to the pattern of the el ectrodes

tobe inspected 23 - The ol RRERCh:8Rea0dbegcha chabBLiSpicuerein @

sheet-li ke connector is. ar on thé anisotropi ca con

connect or , ddigRhieRfs | ddi SOV RAINY EPBOSRH Of, WHEdisplcHd N9 sheet

and a plurality of electrode structures e extending 1n a thickness-w se

direction ofoldithd Mdettidld SRS A YhRROSS ithe? GaAIARIGD WAl ya
pattern corresponding to the "pattern of the electrodes to be inspécted. 24

An i nspect icghRRRERA Usi TnPa MRIRfirPho1Re bE HHRY filaget H1ede angiPeskl on of
each of a plurality of ' :
through-holes of the spacer by:
providing a mold composed of a top force‘and a bottom
force, on which ferromagnetic substance_layeré-have been
respectively formed in accordénce with patterns
.corresponding to patterns of the conductive parts for
connection and the conductive parts for non-connection in
the eiastic anisotropically conductive films to be formed,
and | |
~coating molding surfaces of one or both of the top
force and bottom force of thé méld by screen printing in
which a molding material iﬁ which the conductive particles
exhibiting magnetism are dispersed in the liguid polymer-—
forming material, which will become the elastic polymeric
substance by the curing treatment, and
superimposing the top force and bottom force on each

other through the frame plate and the spacer arranged on

one surface or both surfaces of the frame plate.




integrated circuits formed.on a wafer in a state of the \ﬁq{er ¢ ngch
conpri ses the probe nenber according t1gscl ai m 16, wherei ‘PH%‘¥1 ctric
connection to the- integrated circuit forned on the wafer as an object for
i nspection is achieved through the probe nenber. 25 An inspection
apparatus for wafer for perforning electrical inspection of each of a-
plurality of integrated circuits forned on a wafer in a state of the
wafer, 118 8 Augusié 200% R¥ek® Bemper sswitdblerbpe venb;m coeratiing t o.
claim 17, whirei n, the electric connection to the integrated circuit formed
on the waf&legdrafadpipsperdionepeerrbnofsaaphbeediityhpbughteseatrdbe
menber. 26 An-inspection apparatus for wafer for performng electrical

i nspection SFrSH&ESofoémBﬁuP&IPtVa§ﬁr iRt agfhebd efr Ehpt $afer nedhbh a wafer
in a state of the wafer, which. conprises the probe nenber according to
clai mt8, whE&PBPHh15€fie el ectric connection to the integrated circuit formed
on the wafer as an pobject for inspection is, achieved through the probe

menber. 27 An i nspetHFoRitpRarEtuECT ol nsRe G IR, PRIERS LAt QY i cal
integrated cjircuits fornmed on a wafer-

I nspecti on 011‘_:l ch of a Pl urality of i

in a state BF The HEFRTTLOR/NP -ﬁcﬁﬁﬂﬂ?? 5?52 t HRr e bR nRRERF IR M Y @ o
claim19, | the electric connection to the jntegrated circuit forned
on the waf réééﬁﬁﬂF%ﬁﬁ%ﬁgo?%fn?n PR RPN i%%&ﬁF%hﬁ%%dﬁ’ﬁﬁ% pr obe

member. 28 ﬁf‘sﬂ&:ﬁtpeeiftdf Y pﬂ@ég?rsaéé)ci é’i\al.Iceuri'gsorin the wafer as an
object for inspection, and the anisotropically conductive

connector according to claim 2 arranged on the surface of

the circuit board for'inspection.

17 A probe member suitable for use in conducting
electrical inspgction of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which

comprises:

a circuit board for inspection, on the surface of
which inspection eiectrodes are formed in accordance with a
pattern corresponding to a pattern of electrodes to be
inspected of the integrated circuits in the wafer as an
object for inspection, and the anisotropically conductivé
 connector according to claim 6 or 7 arranged on the surface of

the circuit board for'inspéction.

18 The probe member according to claim 16, wherein
‘the coefficient of linear thermal expansion of the frame

‘plate is at most 3 x 107°/K, and the coefficient of linear



performng el ectrical inspection of each of a plurality @fa,i, E’ttz%%at ed
circuits fornmed on a wafer in a state o6 the wafer, which gonprlses t he

probe nmenber according to claim 20, wherein the el ectric connection to the
integrated circuit formed on the wafer as an object for inspection is
achi eved through the probe 8 August 2005 119 rrenber 29 An inspection

apparatus f .erfor el ectrical ection of each of a
plurality O]%he\@r[agtgrea:fpad: Jﬁ%uﬁénsa ?3 H‘ad}?ralé\/%a ing 3B ithee cFcppE

waf er,  whi HO G, er gccor di.ngs claim 21, wherein

t he eI ectric conneétllsgﬁi%g]e%tﬁe eﬁ‘r af'ef c&r é{ml@ } med on the waf er as
an object for inspectionis achleved t hrough the probe nenber. 30 An

i nspection apparatus for Mafer for - perforning el ectrical inspection of

each of a pluralitygof ¢ tggﬁg& éor&){lged on% ?Jom e;r 'y aéslII?te of
t rdrn i

the wafer; which corrprlses o e rre er ac a

wher ei n 1 enel BGLIEFe ARAREG 98 bl B8R HRLI06ALEr G ERCHI! cha! FEdngn e

waf er as an object for I nspection s ac rou e probe nenber. 31

An | nspecti plagBpasabiesnbdt Wakenofyl, B Al g %f%tl lo#i ASARGL On of
each of a plurality of integrated circuits or med Water in a state of

the wafer, twbi6hlCeRpahsesnt Be BrBHSa %Q@@héﬁ%&ﬂiﬂ& ‘gg ehé' &Béu}tmere' n

t he el ectrl c connection to the integrated circuit forme
an obj ect fiosardspect inspeetashi eyest ool £ hepPyabe rrenber. 32 An

i nspection nethod for wafer, wherein 120
20 The prebe member accerding to claim 16, wherein

a sheet—like.connecter is arranged on the anisotropically
conductive connector, the sheet-like connector being
composed of an insulating sheet and a plurality of -
electrode structures each extending in a thickness-wise
direction of the insulating sheet and arranged‘iﬁ
accordance with a pattern corresponding to the pattern of

the electrodes to be.inspected.

21 . The probe member according to claim 17, wherein
a sheet-like connector is arranged on the anisotropically
conductive connector, the sheet-like connector being
composed of.an insulating sheet and a plurality of
electrode structures each extending in a thickness-—wise
direction of the insulating sheet and arranged ih
. accordance with a pattern correspohding to the pattern of

the electrodes to be inspected.




8 August 2005 el ectrical inspection of each of- a plurality,of i grated
circuits forned on a wafer is conducted in, a state that 5&%“8%%5he
integrated circuits formed on the wafer i's electrically connected to a
tester through the probe nmenber according to claim16. 33 An inspection
met hod for wafer, wherein electrical inspection of each of a plurality of
integrated circuits. formed on a wafer is conducted in a state that each
of the integrated €% rcihe Oichenmsdmbear tdveonding te cdhémt Y8 calbeyeinannect ed
to a tester ﬁ"{é‘hrogtqh the probe nmenber according to claim17 . 34 An

i nspecti on FEERbALIKS caplegtonisr atnangsdde onr thalanisepeopicallyf each of a
Lplurality. o integ,rated circuits fornmed on a wafer is conducted in a

f
state that S3RPTAVEhECRMEGTat Ehe cshaairilike cronmectort beimpfenposed of
t he probe nenber according to

el ectri cal I%n COI"lﬁ_e ted to a tester throgg}t;

claim18. 35"AHS Egé‘&?i%}?eﬁ’eﬁﬁﬁdafﬂuﬁﬁéﬂ ,ofptedestnode| stomctuaes isashect i on
of each of a pl u.alitg of i,n%ﬁ rated circuits fornmed on a wafer is
conducted inh R1T i thdSERSSFWise direghionceicthe uinwmlpgingdsheett he

wafer is el I I .connected to g tester through the probe nmenber
accordi ng t%ﬁ &rg‘%%?% lfzfcgo’i\%d?ﬁ witB5a PRI NSPRRQSRIMIFBY herl ther waf er
wherein el ' ihspection of each of a plurality of integrated
circuits forne 5:%‘?]4)% @ml/%f §;e?§r%é%ﬁd%8tgﬁ 1¥P5C¢edt e that each of the
integrated circuits forned on the wafer is electrically connected to a
tester through the probe menber according to :

23 - The probe member according to claim19, wherein a

sheet-like connector is arranged on the anisotropically
conductive connector, the sheet-like connector being composed of
an insulating sheet and a blurality of electrode structures each
extending in a thickness-wise direction of the insulating sheet
and arranged in accordance with a pattern corresponding to the

pattern of the electrodes to be inspected.

24 An inspection apbaratus for wafer for
performing electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the wafer,
which comprises the probe member according to claim 16, wherein
the electric connection to the integrated circuit formed on the

: .Wafe; as an object for inspection is achieved through the probe

member.

25 An inspection apparatus for wafer for
- performing electrical inspection of each of a plurality of

integrated circuits formed on a wafer in a state of the wafer,




claim2 0 . 37 An inspection nethod for wafer, wherein e%e é{i

. : ) . ) . ust 2005
i nspection of each of a plurality of intgegrated circuits rmed on a waf er
- i1s conducted in a state that each the integrated circuits fornmed on the
wafer is electrically connected to a tester through the probe nmenber
according to claim2l. of 38 An inspection nethod for wafer, wherein

el ectrical inspection of each of a plurality of integrated circuits forned
on a wafer i"ighneompridesnthe prite meaberanttortiihgeto Rilegmal 2d whereint S
formed on the wafer is electrically connected to a tester through the
probe nembertSc 8beEiHy connertion 2. tBe rtdgrepedtdiorouirt foruddomaher

wherein el ectrical inspection of each of a plurality of integrated
circuits foMIEET o febdect sfawiagpeetiom is schievachahreagh tie prbee

integrated cirguits forned on the wafer is electrically connected to.a
t ester throﬂﬁ"ﬁﬁ?ﬁe probe nmember according to claim23

26 | An inspection apbaratus for wafer for
performing electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a'state of the wafer,
which comprises the probe member according to claim18 , wherein
the electric connection to the integrated circuit formed on the
wafer as an object for inspection is achieved through the probe

nember.

27 An inspection apparatus for wafer for
performing electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the wafer,
which comprises'the probe member according to claim 19, wherein
the electric connection to the integrated circuit formed on the

-wafer as an object for inspection is achieved through the probe

member,

28 An inspection apparatus for wafer for
perfoming electrical inépection of each of a plurality of
integrated circuits formed on a wafer‘in a state of the wafer,
which comprises the probe member according to claim 20, wherein
-the electric comnnection to the integrated circuit formed on the

~wafer as an object for inspection is achieved through the probe
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member.

29 An inspection apparatus for wafer for
performing electrical inspection of each of a plurality of
integréted circuits formed on a wafer in a state of the wafer,
which compriées'thé probe member according to claim 21, wherein
the electric connection to the integrated circuit formed on the
wafer as an cbject for inspection is achieved through the.probe

"~ member.

30 - An inspection apparatus for wafer for
performing electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the wafer,
which comprises the probe member according to claim22, wherein
the electric comnection to thé integrated circuit formed on the
- wafer as an object for inspection is achieved through the probe

member,

31 An inspeétion apparatus for wafer for
performing electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the wafer,
vhich comprises the probe member according to claim 23, wherein
the electric comnection to the integrated circuit formed on the
wafer as an object for inspection is achieved thfough the probe

nmember.

32 Bn inspection method for wafer, wherein
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electrical inspection of each of a plurality of integrated
circuits formed on a wafer is conducted in a state that each of
the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

claim 16,

33 + An inspection method for wafer, wherein
electriéal inspection of each of a plurality of integrated
circuits formed on a wafer is conducted in a state that each of
the integrated circuits formed on the wafer is eiectrically

- connected to a tester through the probe member according to

claim 17 .

34 An inspection method for wafer, wherein

electrical inspection of each of a plurality of integrated

circuits formed on a wafer is conducted in a state that each of

the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

claim 18,

35 An inspection method for wafer, wherein

- electrical inspection of each of a plurality of inteé;ated
circuits formed on a wafer is conducted in a state that each of
the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

claiml9 .



8 August 2005
121

36 An inspection method for wafer, wherein

| electrical inspection of each of a plurality of integrated
circuits formed on a wafer is conducted in a state that each of
the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

claim 20 .

37 An inspéction method for wafer, wherein
electrical inspection of each of a plurality of integrated
circuits formed on a wafer is conducted in a stéte that each of
the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

claim 21,

.38 An inspection method for wafer, wherein
electrical inspection of each of a plurality of integrated
circuits formed on a wafer is conducted in a state that each of
the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

claim 22,

39 An inspection method for wafer, wherein
electrical inspection of each of a plurality of integrated
circuits formed on a wafer is conducted in a state that each of
.the integrated circuits formed on the wafer is electrically

connected to a tester through the probe member according to

 claim 23,






