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(57) Abstract: Disclosed are an anisotropic
conductive connector which can be easily aligned,
held and fixed with respect to a wafer to be tested,
even if the wafer has a large area and even if
electrodes to be tested are arranged at small pitches
and in which a satisfactory conductivity can be
acquired for all conductive portions, and insulation
from the adjoining conductive portions is set up;
a method for manufacturing the connector; and a
probe member. This anisotropic conductive connector
comprises a frame plate having a plurality of holes
for disposing anisotropic conductive films so formed
as to carrespond to the electrode regions of the wafer
to be tested and a plurality of elastic anisotropic
conductive films arranged in the respective anisotropic
conductive film arranging holes and supported by the
peripheral portions of the holes. Each of the elastic
anisotropic conductive films includes a lunctional
part having a plurality of conductive portions so
arranged to correspond to the electrodes io be tested,
extending in the direction of the thickness, and
containing conductive particles exhibiting magnetism,
and an insulating portion for insulating the conductive
portions from one another and a supported part formed
integrally with the periphery of the functional part and
fixed to the peripheral portions of
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PRODUCTION PROCESS THEREOF, AND PROBE MEMEER

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
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packaged semiconductor integrated circuit devices is
further subjectéd 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 been formed
15 in accordance with a pattern corresponding to a pattern of

electrodes to be inspected, and an anisotropically

conductive elastomer sheet arranged on this circuit board
for inspection.
As such anisotropically conductive elastomer sheets,
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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el ectrodes to be tested are arranged at snall pltches and in which a
satlsfactor condu acquired f {rfgnguctlve gortlons and
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conducti ve COnNnec r ane € haV|ng

for d sposhhg,ani Oéigo#fbﬁf?mv\gcééi@ %ys?éo f@éﬁ'&?ctf\? tr9a§19é£fép°“d to

t he el ectrode regtons ested and a plura Ity of elastic

0oL PR et T agnnd o pspechupm gt 0l
of Fh35h0|@@nd@@@fv@fpéf@%eé§§éﬂ&1ng 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
| anlsotrOplcally conductive elastomer sheet with a
10 difference in level defined between the surface of each
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.




ani sotropi ¢ conductive films includes a functional part ghay8GgysP! urality
of conductive portions so arranged to correspond to the electrodes to be
tested, extending in the direction of the thickness, and containing
conductive particles exhibiting magnetism and an insulating portion for

i nsul ating the conductive portions fromone another and a supported part
formed integrally with the periphery of the functional part and fixed to

t he peripheral portions of 8 August 2005 1 DESCRI PTI ON ANl SOTROPI CALLY
CONDUCTI VE CONN MR BROTAR O PRESELEY THEREERE 1 YA PROBEMREMBER
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el ectrodes t e I nspected in formed on a wa

of, for ex@&ﬂﬁeto8ar£ﬁ§$35??écg£§§é§£%EgaﬁgzggﬁaﬁﬁgiEge?ﬁ?éﬁ% andnadr

production process thereo and a p avi n
ani sotr opigald ye £ORGUEL | YR-FONDES Oha 2R BACKEROMLARTi tch of the -

electrodes becomes smaller, 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




In the production process of sem conductor integrated C%Qggﬁétgﬁggices,
after a great nunber of integrated circuits are forned on waf er, a probe
test for sorting 25 defective integrated circuits is generally conducted by
i nspecting basic electrical properties of each-of these integrated
circuits. This wafer is then cut, thereby 8 August 2005 2 form ng :
sem conduct or chips. Such a sem conductor chip is contained and seal ed

L5 0 DS EAC A ¢BAGIEUEtSET SO0 IR |1 bl shes

devices i s S urn-in a ctrrca

properties there ‘ I i nmp. ' i Qﬂﬂfnt’
thereby sorting aﬁ@ﬁ??§q%ﬁ?%%?ﬂiggggé&?é%%%ﬂ%%ﬁf %%?%%%%%%iﬁ%%%CUI ,
devi ces. | o, syedy BlEUdhLaltd ASH 6%%835'5‘%@8{&‘1@%&&59% plateh as

probe test or burn-in test, a probe I IS psed 10 for electrically
connect i NGh KAy n SRG {:2588nd CabCah NSPEELSOCA M § YB&hcLIvantegrated

~circuit device as an” object of the inspection to a tester. As such a probe
menber 5 i kPVahS: NS LOMPOSEd Dh BnCisSenindods deh s FianPestion, on
whi ch i nspection el ectrodes have been formed 15 Tn accordance with a
pattern CHdeSRPPiNGd Gt a PAIFEF Tpidra Bl &8§¢ AsgSah Copeningpesied, and an
ani sotropically conductive el astoner sheet arranged on this circuit board
for inspecidgn.ofAscisdiciram SOLL10Pi 1ead | ye ONSEHD ¥&d el Bsponese Sheedist 20
t here have heretofore been known those of various structures. For exanple,
Japanese RaipehnitcaAppin datidOhen dvo Opaie No/ 19883/ 1976 di scl oses an
ani sotropi cal |l y.conductive :

. This aniscotropically conductive elastomer connector

in

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 énd 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




- . conductive el astonmer sheet 8 August 2005 3 (hereinafter referred to as

el astonmer sheet (hereinafter referred to as "dispersion gtapst 2005
ani sotropically conductive el astoner sheet") obtained 25 by uniformy
di spersing netal particles in an el astdrer, and Japanese Patent
Application Laid-Open No. 147772/1978 discloses an anisotropically

“uneven distribution type anisotropically conductive el astoner sheet")

- obtained b nevenly distributing .particl.es .of a copductive .magnetic
subst ance C?/%dglr?ecéva?s e el A r‘?\%d'sé’rtgé:‘[p er coqmglccuc()lr‘l’Tc?ués'tllavsgC Parts
~extending in t.hi ckness-w se djrection thereof i.nhsul ati rts for
mut ual | y isr#lse atattion F %O%&Igcil?r dhélro,n éagélr?étslec gibfﬁt%%goepﬂ%%ﬁsg%zﬁgﬁ%- Open
No. 2509 i scl 0ses V. hstriuti Wy i.sotropkcal |y
conduct i V%%@%%g%ﬁ%ﬁ}%%ﬁ#@@%_ d%‘lsah eérﬁelén gﬂ:ﬁllq%gsveﬁapagj%cﬁle h(t;eet ween

the. surf a%%r‘%fom%g&%ticco%be(‘stéaé%e;ﬁraé{gﬁr%d AN d s d 0 hard -fo'x'?netﬁf;,e uneven

di stribution type ani sotropic uctive el astoner sheet, t
conducgi v e Hhd %@JB%'A GGR Wt RATdL I TS @SsPQRfi ng to
a patt%r n%o fgj%el ectrodes tlodgg%l nspect ed lof an integrated circuit to be

- i nspect ed ggang.cSQ rirda AR A4V VYRGLY GUMATRM, Wd Rddie otdiesper sion type
ani sotropically conductive el astoner sheet in that electrical connection.

bet ween el ect rogesagan Jie e 12chirewadneitlsh Fodh exeipaly,| iave aem to an
integrated 20 circuit small in the arrangenent pitch of electrodes to be

i nspect ed arirafgedc o ehdivpRiceigwren Admrcatp RIeed radesd ahee
i nspected. In such an uneven distribution type anisotropically
lower surface of the bottom force 85, and the
10 electromagnets are operated, thereby applying a magnetic
field having higher intensity at portions between
ferromagnetic substance layers 81 of the top force 80 and

their 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 forée 85, and at the same
time oriented so as ta 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



conductive el astomer sheet, it is necessary to hold and §igt.,,&>dk 1N @
particul ar positional relation to a circuit board for i nspegtl on and an

. obj-ect for inspection in an operation -f achieving an electrical
connection to them 8 August 2005 4 However, the anisotropically conductive
el astomer sheet is flexible and easy to be defornmed, and so it is low in
handl i ng property. In addition, - wth the mniaturization or high-density
wiring of electric products 5 in recent years, integrated circuit devices
used t her &¢ GAEERGEVE RafgeCisstth Gdds R E ssh defsisthpt& t he nunber

of electrodes increases and the arrangenent. pitch of. the k6 el ectrodes
becores sRELEEEeT G &For® aHINOH ﬁgt?m%l ST S50 194G E BE f i xi ng of
t he uneven dj strihuti.on type 1Q. ani soturéagti cal ly .conductive el astomer sheet

are goi ng B SR HE o F 4% U Y c’é}gl%ﬁ?é’(ﬁ it el ectrodes to
be i ted of .t.h bj t f i ti A t M- t I

o obl o t REPAATETVSuRAT oh e 51 AUSERT o st T Mg artd AR RGAR 11 i ng
5 aetan dshy lon Lyee, o ool contt ve st oo

een i Zéd once, positional

devi ati on_hetwee iV ris of t. \i i.stributi.qn type ,
ani sot ropP(l:ig’]ttl\g)e} %gge%%g)gﬁc}ﬁvré)%&%g}%%& aghl}%%%%&%lggr%é%s&tﬁtg%& i nspect ed
20 of "the integrated circuit device occurs when they are subjected to

thermal hysteresis by tenperature change, since coefficient of thermal
expansion is greatlyadintf @entReLHean i3 aRiical 16f ebngxammbe silicon)

making up the 1Integrated circuit device as the object for inspection and
' 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 connected state can be stably retained.

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




25 a material (for exanple, silicone rubber) making up tBe\yhu&Rids

di stribution type anisotropically conductive el astoner sheet, so that the
state of electrical connection 8 August g2005 5 is changed, and the stable
connection state is not retained. 1In order to solve such a problem an
ani sotropical ly conductive connector conposed of a netal -made frane plate
having an openi ng and an ani sotropically conductive 5 el astoner sheet
arranged in .the opening of this frame plate and supported at its

peri pher al dg& 1By §ﬁr8ﬁ9npﬂgaiHﬁé?rreég@eéhoﬁhelﬂrHgécblét@rﬁ§§ besh
proposed (Japanese Patent | i cation Laid-Open No. 40224/1999). This
anisotropi&ﬁlF?ﬁjgﬁﬁﬁg?ﬂyepggggfﬂﬁﬂrOBOﬁﬁeépéﬁgr§@eﬁscééﬁéﬁ§lHFOBPoduced in
the following manner.. As illustrated_in Fig. 20, a nold for nolding an
anisotropi&ﬁﬁf?sg nd58fi9§a@Pi§toﬁ§rléh8§t ConPbearabedacitpitsrce 80 and

a botton1f%&%% 85 makin Wi i,S provided,_ a frane plate 90

g.a pair her% th
having an 8penng 91°P% Tgmg?FaﬂgeﬁnlﬁgﬁﬁFﬁﬂnﬁ FCPﬁchfgrﬁﬁﬁd?ﬁaﬁd a
| di ial i ich duct | ticl hibiti ti ,
i sper cba MR rb . P B BB e L P RR e RaE RV BV PRbERERSRPE become an

el astic po e e .curing _treatnent,.is fed into a region
i ncl udi ng %ﬁgggpgﬁiﬁg§éﬁggfcg%cﬁﬁg é%gg Sp|§?%n58r%Eﬁf% S oB&ff'ng edge
thereof to,hgppea, nolding material layer 95. Here, the conductive
particles P contained in the nolding material |ayer 95 are in a state

di sper sed i n t hex 70} gb90: M ££d Al | @YET 98- 180K Ny L4804 CFo B0 and bot tom

force 85 in the nold 25 respectively have nolding surfaces conposed of a
plurality collectively performing a probe test on, for example, 64 or

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,




.of ferromagnetic substance layers 81 or 86 forned in ageQidangpswi th a
‘pattern corresponding to a pattern of 8 August 2005 6 conducCtive parts of
an ani sotropically conductive el astoner?® sheet to be nol ded and

non- magneti ¢ substance |layers 82 or 87 forned at other portions than the .
portions at which the ferronmagnetic substance |ayers 81 or 86 have been
formed, 5 and the correspondi ng ferromagneti c substance |ayers 81 and 86

are arranged Jn9pa93ed y elation d ddrch Oera, A pal v olo dlgoly aponets

for exanple, are ar ranged on' t upper” surface o e 80

and the 'a%‘é*ﬁ[etfﬁié%rsfc%%%e‘?f a&ﬂes(}gc}ré@gqu%cﬁﬁi&%é h?or;rﬁal St Onpgnet s

are oper ated, reby applying a magnetic aving higher intensity at

portions betyeen felr ¢RINGH ¢ yistange daxars 8ol ddie 4igp force 80 and

their correspondi ng ferromagnetic substance layers 86 of the bottom force

85, i.e., RANARY bR RRRAATS LA U thd, RftRed han dhodidalo R ti ons,

to the nolding material layer 95 in the thickness-wi se direction thereof.

As a  sesylispddie £aRdUGldn 6 Raldl A RF A HisRerised idh-drie ydnling. materi al
| ayer 95 are gathered at the portions where the magnetic field having the

hi gher intensityhies aPRla@@tiic EieldD ithamRarildons hefavaan dielgsaragnetic
substance layers 81 of the top force 80 and their correspondi ng

f erromagnetiise diuksitaree dfayers 3 Oifing e thatil=om fpfeae Bb, imntheat t he sane
time oriented so as to align in the thickness-wise direction of the

nmol di ng maicadialy Isaeer ofl rHehiahisiaiep iz Tlhe coldliaigi veatedrasstlorleayer 95 i s
subjected to a curing treatnent, whereby an anisotropically conductive
el ast oner sheet, conductive particles P p:esentlat a peortion located
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 éonductive ﬁart or fiame plate is

not achieved, and so these conductive parts cannot be




sheet conprising a plurality of conductive parts, in whighg,§upast 2005 7
t he conductive particles P are contained in a state orientéd so as to
~align in the thickness-wi se direction, 10and insulating parts for nutually
insulating these conductive parts is nolded in a state that its peripheral
5 edge has been supported by. the opening edge of the frame plate, thereby
produci ng an ani sotropically conductive connector. According to such an

ani sot 1 opi gl v, CONYGILYE GG d bl di dif0 B dlefaiyed and easy

~-to handl e e e ani'sotropic conductive el astoer sheet is

suppor t ed oy {10 Jtal ¢ e {1 ae plaLes ANY Lo, positignigg and the

hol ding a IXIng to an Integrate IT device can be easily conducted

upon an opesahjon pwiﬁ@rﬁ&iaélte&ﬁ&téé)&g&?gwgeﬁéwﬂfwgﬁ? i nt egr at ed

15 circuit device because a positioning mar or eXxanpl e, ole) is
formed indda fdng, pi@tfés disRddiAd Qe rdg "BE SFd@hce | O | BogoSh{ i G# ent of

thermal expansion is used as a material for formng the frame plate,

wher eby t hed heiiilct BxPNSHEIE Rfs tHe Bl SAd 1 @DLS 3hd Ve £ONHUCHNR RIAST omer
sheet 20 is restrained by the frame plate, so that positional deviation

bet ween t héeL etV & Pt @nddter Uneviedrt e B | DUtA P dtviper
ani sotropically conductive el astoner sheet and el ectrodes to be inspected.

of the intcegidaicad veCiguti | Tl iceansl ) estent sh@ven wh afk thefo aied saibj ect ed
to 25 thermal hysteresis by tenperature change. As a result, a good
el ectri caltdhe comtkettadres tyat et -carrnbien e tpd tyi detai netbme Bytdd el svay ,sa N a
probe test conducted to integrated. : . _
that good conductivity cannot 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 is increased.

The coefficient of linear thermal expansion of a




8 August 2005 8 circuits formed on a wafer, a nmethod, ingulsa& poBr obe test

is collectively perforned on an integrated circuit group cofrposed, for

. exanple, of 16 or 32 integrated circui .4 anong a great nunber of
integrated circuits fornmed on a 5 wafer, and the probe test is successively

performed on other integrated circuit groups, has, heretofore been

adopted. In recent years, there has been a demand for coIIectiver

“performn e test on 64 or 0 124 al,l of

i nt egr at eg“‘%q? b][ ag?‘?ﬁﬁibdé)dﬁ% FF TR esd“c]lcr TLit% F%Hed on a
waf er for r of TR Q¥ nspecti,on eff |enc redu0|ng

i nspection h3ﬁo)g'tidm/rsﬁt heO n m%%st or{rida' tthhe oct% P tlotr}d Kea 15

long time g lnd vg)g}gqldélyon Pl Al Rsetl Genm o .a great number

of |ntegra CIFCUIt evi ces because “each t devi ce t hat

is an obj ute, £%$1 rﬂﬂﬂglﬁﬂﬂr veni ent, -
wher eby |Eﬁ%@%ﬁ%ﬁ%ﬁg%gﬁghg%gﬁ%%ﬁgéﬁé|?5} ron1su reasons,
there has éiqez‘.!?:o‘i‘{é)%%%xa 1@%'130(1;\‘&3“2”2 h@‘ﬁ“‘ﬁk‘r n Adc@rr%lqﬁgtla) h, the
burn-in test 1s collectively perforned on a great nu f |ntegrated

circuits foramd ol o Wi trd il 10AR Rfu dhie SRl 8fs t die Wieed t has been
f ound that when a wafer as an 25 object for -inspectionis. of |large size

of, for exam @aving lalanf ddICRES Jon M AEIBPec apd hastaam@%mof
electrodes to be inspected fornmed thereon is, for exanple, at |east 5,000,

8 August 2006 to 120°C, a change of the diameter of the wafer is
| only 0.0066 cmrin theory, but a change 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 eeramic havihg a coefficient of linear thermal

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




9 particularly at least 10,000, it is difficult to applyst},@uﬂzo05
above-descri bed ani sotropically conductive connector as a grobe menber for
the probe test or WBI test for the follEowi ng reasons because a pitch-

bet ween el ectrodes to be 5 inspected in.each integrated circuit is
extrenely small. Wen a magnetic field is applied in the thickness w se
direction of the nolding material layer 95 in the nolding step of the

ani sotropi.cal |l y _conductive el.astqmer _sheet conducti rtisGl-es _P present
r 5 port FeRrEeR: Ba i ReRddTaton g ot Hiae Ao S aEine Sebnbuct i ve

parts 10 o8 /TLG G IRYer T g LAYET 205y oba nEXBP! €asnBOLL ! 20,

(hereinafter érred 10’ds "conductive part-formhg portion

represent g yea SRALAGLEE K0 fng, Rhadfid v Wnkatudinosyther ol ar e

gat hered conducti-ve part formng portion wever, not only

conduct | vepRaLki:elies BRIl 1ale AU OR0tRed disly QUiRkile aEDNg the

portions, which wl econe conductive parts, for exanple, a portion

(hereimaf febnbefiennad ¥9:@%g ¢IAYHI LD R onQr MG Pkl on Y")
represented by a character in Firg. 20, "20 and surroundi ngs thereof, but

al so condyeti is¥e redhichdli§s cBndiasenrt éﬂ%@ﬁ%ﬂ%ﬁjé%@d@Nb&hefB&a@&aﬁbabe 90 are
gathered at the conductive part-formng portion Y. As a. result, a

conduct i vecpakt ber rhd atkiche aCardue! iofe Madilngf ArMwi@h ROr bidRsYvies i n a
state that the conductive particles P 25 have been contained in excess, so
that its bmstyhat iage,paaderchy Wilde.an adj acént conductive part or frane
plate is not achieved, and so these conductive parts cannot be 8 August
2005 10 However, in 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




effectively used. In order to prevent the conductive par gisglggst Jgobr om bei ng
excessively contained in the conductive part forned at the“conductive
part-formng portion Y, it is also constidered to reduce the content of
t he conductive particles in the nolding material. However, the content of
t he conductive particles in any other conductive part, for exanple, the
conductive part fornmed at the conductive part-form ng portion X becones

i eved at such 10

t | ow, sq_. d duct.i vi t b

conduct ve BAPPEroPReEpaR PRt Eker SltRkPRE=na0PRE B aPaREYoPRB, for

: le, 8.{Aagh it t ' icall
Conduct | ve"RofncaFof hLaRsEaPERPLYy GRRLAFFS S ohAICOMSE ahacloRar-ehBet had

a di amet er olnaboyly Bl NGRAS 5ol 9: HONCNEL.SUEh O 201 5OLLOBL EaLLY

conducti ve elastoner sheet s [arge 1n e tBdnduct i ve

part is P%EHB@’m@HQeEhfnéiﬁ i?HOQREFEg?cgittgﬁ?§5r%g§ef Qé%égfoncondUCtive

parts to e whol e surface of e ani sotropicalTy conducti erast oner

sheet i | 8W. al beb1 201 hOLEEEAM enCXRLEUBLY ol ELLEULL 1QcgHEELY Produce

- such an. anisotropically conductive elastoner sheét. Accordingly, vyieldis

extrenely | ower,eplniéﬁ&b@i@ﬁpdygtﬂ@@n@ffépepr@géfﬁ%r%Fé tclﬂééﬁ(e CROuct i ve

el astoner sheet. As a result, the production cos ani satropical ly
conduct i veag@hi gt astedesbsheet 65 iASHEaEEsn FROHA bHbFe tde:isspection

cost is increased. The coefficient of |inear thermal expansion of a 8
August 2005udd-imtesse) BR&iaghspe therdedLsre [198eX@dd) GneShd iPH i s about
lﬁad system that a load is applied 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.




3.3 x 10-6/K On the other hand, the coefficient of |inegra,q4,Beigu8!
expansion of a material making up the anisotropically condugtlve el ast oner
sheet, for exanple, 5 silicone rubber ik4about 2.2 x 10-4/K. Accordingly,
when a wafer and an ani sotropically conductive el astoner sheet. each
havi ng a di aneter of 20 cmat 25C are heated from 20C to 120C, a change of
the dianmeter of the wafer is only 0.0066 cmin theory, but a change of the

diameter' of 10 t ,sotropically conductjye el astoner sheet anounts to
0.44 cm Wen a g§e§Pd8ffF8rgﬁg ©i gUE egf8hy?ﬂsth@e§8§oPEf 1zgB€ntity of

Uher mal expapsbaRel pofyuRiaABe.gLEeR! han a5 Aeserihed above beLngen the

waf er and e ani sotropicafly conductirve

nd the ' tdust P8 ePase PP
be i napect 0 R OnE eaPBr Sand TRa ORANAr FuE BarACEh EHE ARPEGE BB cal Iy

be inspec he wafer an € co i've par

o oyt (E@°y abBhesBeRllROAbRE UL Bl on | B3] a%ER,1EY §RBGPIOLENC" 2

-edge about the 20 ani sotropi cal uctive elastoner shée éd by a

fram B al enbayiogsangORLLhG! YL ¢Als! bPEBEuEDCL IR Cs §p§§§£§H ggyi val ent to

that of the wafer. As probe nenbers for the nown those in

whi ch an agieset £Rgtcal kyreongdlckivepsbast oger i 5bsetrisn 28 Lix8d,09 2
circuit board for inspection conposed of, for exanple, a ceram c having a

coefficieninod boRedypéhersmber eXpPaned 08t eale VEbENthipebpat 5 0hbPe Waf er
(see, for exanple, 8 August 2005 12 Japanese Patent Application Laid-Open

:c\los. 231018rlI905 hndarbE6GELIMrowdE. dn dPrENGhoR PEODELARBDET 50 a8s Means
o to air-tightly close the opening 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.




fixing the anisotropically conductive el astoner sheet tos#ﬁgﬁsqkhguit board
for inspection, are considered a neans of 5 nechanically fiXing peripheral
portions about the anisotropically conductive el astoner sheet by, for
exanple, screws or the like, a neans of fixing it with an adhesive or the
li ke, and the like. However, in the meang that the peripheral portions. 10
about the anisotropically conductive el astoner sheet are nmnechanically
fixed by the screws or the like, it is extrenely difficult to prevent
positional deviation between electrodes to be inspected in the wafer and
the conductive parts in the anisotropically conductive el astonmer sheet for
15 the sane reasons of the DESCROIIRDHENJTHE XBWENTIONe frane plate as
descri bed above. On the other hand, in the neans of being fixed with the
adhesive, it is régesdangnitts appihe tdwesgiesineerdnlon tarovilte iarsul ati ng
parts in the anisotropically conductive 20 el astoner sheet in order to
surel y achp@teosirepirpéaly cesgnetivencoaneheori peirebbeafdrfvsei ABpecti on.
However, since the anisotropically conductive el astonmer sheet used in the
WBI test CONERELANEneLRELALFRAgERERECHILOBNOSS at RéuradhlilicPfve parts, and a
cl earance hetween adjacent 25 conductive parts is small, it is extrenely
difficult PREeEZELSHOCHECESHES| ROTREINBERNE BREBEI AF #NxebIaFEniPRe adhesive

also, it is_inpossible tor ace_o t he 8 August,h 2005 13 ani sotropically
conduct | ve LEFRECOTER SRebt SERCA AEw Bhev aRen PHOVAASoBPSoFLanEys:
on s Y hatiBhIBEhoRa! £2HIAG 8o LASLLEGEPLE BO%SRaLLeLE MEEESSATY 1O

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.




probe nenber including the circuit board for inspection.8§“@§ﬁ%¥bgsult,.
increase in inspection cost is incurred. In addition, as neans Tor pressing
the. probe nmenber against the object for inspection in the probe test or
burn-in test, there have heretofore been used neans by a |oad systemthat
a load is applied to the probe nmenber by a 10 suitable pressing mechani sm
to pressurize the probe nenber. |In ordeggato electrically connect the probe
menber to the object for inspection stably and surely, it is necessary to
apply a load of, for exanple, about 5 g per an electrode to be inspected.
15 When the object for inspection is a wafer having, for exanple, about

10, 000 el ectr odeEmbodhmenthspeft ede howesert, inachbadnopratritieastpbfokg nust
be applied to the whole probe nenber. Therefore, a |arge-sized pressing
mechani sm msmbeeqgoyredish phattidteingspacdilonldpparatd st asing wholae 20
becones considerably large. Further, in the case a | arge-area wafer having
a di amet eplofusti deneseorsgaradtkpers faspévepdctieont cani hg ebndhoadd
applied to individual electrodes to be inspected occurs because difficulty
i s encount BBl easappyeearhen bre 25ikthaelf esbatiredes Heo Vit Elsigelred so
that it is difficult to achieve stable_electrical connection to all the

el ect rodesiPothe Fhspettedevicauybstmabde and| nhérhehagohighve such

probl enms, nmeans utilizing a pressure reducing system have been proposed as
means for rﬁié@@?ibt¥h@onBBBeﬁEHBBrt&g&?ﬁ t © ﬁ€¥68F€CFITgﬁ i nspection

(see Japanese Patent Application Laid-COpen No. 5666/1996).




5 The pressing.means by this pressure reduci ng system agg, . §4chokhat a

wat er as an object for inspection is arranged in a box-typg chanber opened
at the top thereof, a probe nenber is arranged through an O-ring on the
chanber so as to air-tightly close the opening of the chanber, and air 10
within the chanber is evacuated to redugg the pressure in the interior of
the chanber, thereby pressurizing the probe nenber by the atnospheric
pressure. Acsopsitrgito the pressing neans by such pressure reducing
system the inspection apparatus can be 15 m niaturized because any

| ar ge-si zed presshogor@thantsnai Sirgotasestt ref, tian do s @oy erntdre: W] e

waf er can be pressed by even force. However, the pressing neans by such
pressure r edigaieng ssy piremidedobuesnaspt obp ozl bat coviidbunctaive reemmiats dret ween
an 20 anisotropically conductive el astoner sheet in the probe nenber and a
circuit boaudtkblei fispeotseonnatonfiecting ehechricailt hhspeébeichanber has
been evacuated, both anisotropically conductive el astoner sheet and
circuit beach dr ai pdpseliicy 66 potepubbgdcomsciats Epomedcontact 25 with
each other, so that stable electrical connection is not achieved. 8 August
2005 15 DI SefegOoRr eFstrtel RVERTe Ove L &rbodi ettt GOmPr 3RS present i nvention

provi de an ani sotropically conductive_connector suitable for use in
conduct i ng el ect r} cafafhgpeis dft shigippupalireyiéy ofnpBgPaEEPEFRELY t s

formed on a waf er .as %n object for ins ecti?p in a state of the wafer, by
whi ch posi tG Uﬁﬁlve ilm-arranging holes each extending in a

thickness-wise direction 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 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.




and holding and fixing to the wafer can be conducted wt ease \éen when
the wafer has a large area of, for exanphg, about 8 inc &Y ?:6ﬁ ater in
di aneter, and the pitch of electrodes to be inspected in the integrated
circuits forned is small, and noreover good conductivity can be achieved
with certainty as to all conductive parts for connection, and insulating
property between ad]acent conductive parts can be achieved with certainty,
and a prodP@htorRTt ociered tterdyt inmere amwimisneck Edusdiakentts tdfe t he
present invention provide an anisotropically conductive connector that a

good el ect AR Pufifelcive Fanidirctiive dtidia rrangined hoden i this

envi ronnent @l s such_ as ermal hysteresis by tenperature change. 8
August 2005 1%%%%%%%? n%fr%l?%eld]f ttgﬁes’fﬁ’%%‘étrﬁd PAYENEI R ippovheecandwcsbee menber

by which pogitiQniig ..holding and fixing to a circuit device as an
obj ect for 0?nsplectei%oﬁxg%ltﬁengcglﬁgﬁ%'fﬁ“' W'eh ease even when the pitch of
electroq$s to be inspected. in the circuit device is snmall, and which has

high reéeliability on connection to each electrode to be 8 August 2605 16
‘inspected. Accordinyg terandirslabspeaayol JhEFREEEENT HaR¥eNtd ONgatRLLEidrS |
provi ded an ani sotropically conductive connector suitable for use in _
conducting ekgeattifadidnnspection fasteachiof weymdl upal i 1aanf iamt eghat ethner |
‘circuits formed on a wafer in a state of the wafer, which conprises:
peripheral 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




a frame plate in which a plurality of anisotropically cgngygitiosegs

fil marrangi ng hol es each extending in a thickness-w se direction of the
frame plate are forned corresponding to electrode regions, in which

el ectrodes to be inspected of the integrated circuits in the wafer as an
obj ect for inspection have been fornmed, 1@hd a plurality of elastic

ani sotropically conductive filnms arranged in the respective

ani sot r opi cghtsyg conductive filmarranging holes in this frame plate and
each supported by the inner peripheral edge about the anisotropically

conductive film i . 18I . t.h j
anisgtrggicaily c%%gﬁg%}3%”&?#%?§¥¥?Q;ﬁk§§%@¢gﬁvg ?8%%%?%%glm%%f?econposed

of a pluraljdyy ofuie@Nduati wephahtsnf @Esgonnection each contai ning
conductive parti.cles éxhibiting nmagnetismat high density and extending in

the thickness-w sg, difedddbafodiRe 1) BoardtakLapgaaa-£0Lrr 88RORGHA Yl Y tO
the el ectrodes to be inspected of thé integrated circuits in the water as

an obj ect ft@f erbRsReehitenorandel BywlsahicngnRaht ibASULat hag bHBese conductive
parts for connection nutually, and supported part integrally fornmed at a
peri pheral pedgereblehenbtinebhanalk i¥é BaAigusbr206h-panheandohi xpdtto the

i nner peripheral edge about the anisotropically conductive filmarranging
hol e i n thiasxe fhame lpkatecainier eonnkhe esluppoahgdeparct redat abnbet he
conductive particles exhibiting nagnetism and the frane plate may
pr ef er abl y imapeciedatdr aheonntrggréedzatironios ah ktbaswabet Wb/ hReat | east
at the inner .peripheral edges about the anisotropically conductive film
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 aﬁd 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,




arrangi ng holes thereof. 10 In such an anisotropically cgnductiyve

connector, the whole of the frane plate may be fornmed b A&gHﬁﬁﬁﬁﬁic
'subst ance having a saturation magnetizd®i on of at least 0.1 W /n2 . The
term "saturation magnetization” as used in the 15 present invention neans
~that nmeasured under an environnment of 20C. In the anisotropically :
conductive connector according . to the present invention, positioning holes

h ext endi ' : ' - W [ td f . the f | at
each extendi ng j%ﬂ%gggglﬂgi g ?Eg&%&g;ﬁ y%fg}§n55¥: anof . the frame plate

20 may preferabl rme me plate. In the anisotropically

conduct i Ve, LONRECHON: ACGOT g, ot fyd Nej BRESANt MRt O N0t F&ul ati ng

hol es each extendi ng through In the thickness-w se direction of the frane

pl ate may guafieraty o ie S oF 1Ry ddydde dh adE Rl Al SardRy h tde iquid

ani sotropically conductive connector according to the present invention,

the coeffigdigile0frddnligfy dhed B 1, axXPeRsi il Pipddwind rame- st £ may
preferably bée at nost 3 X 8 August 2005 18 10-5/K. Such an ani sotropically

conducti Ve AGMEGOrs Uy e USEh Stk Blty Vb dh @nddif N-im f1@St. I n the
-ani sotropically conductive connector according to enbodi nents of the

present i neRddaiivd taryo heop fLl By aldedd digive ofidlictd veap@ing Holes
non-connection that are not electrically connected to any el ectrode to be
i nspect ed odff tihke fiminegrAtLt: Al t Sinmet heemigflesr Bss ttiee redipact, fard
~inspection and extend in the thickness-w se :
applying to the molding 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




direction be formed in the functional part of each of thegaguasides

ani sotropically conductive filnms in addition to the conductive parts for
connection, and the conductive parts for non-connection contain the
conductive particles exhibiting nmagnetism at high density and be nutually
insul ated fromthe conductive parts for ogonnection by the insulating part.
According to a second aspect of the present invention, there is also

provi ded a fy=Lpeess JVddry ol na adie raninge! Mapircal lpatéeaduct i ve connect or
descri bed above, which conprises the steps of: providing the frane plate
“in which aqmureadddndiofy tthe a paitsetrnopifcahky ceoadduct rgepbirt 5% asrangi ng

hol es each extending in the thickness-wise direction of the frame plate
are formed comeespondiing the ehleseliectnddetregiiondlyi nondhicthve héishect r odes
to be inspected of the integrated circuits in the. wafer as the object for
i nspect i on teae flogewdfor med, 8 August 2005 19 forming nol ding nateri al

| ayers for elastic anisotropically conductive filnms in which the
conductive part icslads néx madidilingg si§aeeiss mfaraedigspbptbdointhe| tomi d
polymer-formng material, which will becone an elastic polyneric substance
by a curi ngCtFeatRenPotiamt herceespethe visobdi BHt popeeal Pyirloul otitle
filmarranging_holes of the franme plate and at inner peripheries

t her eabout Q%&déBEIVPﬁﬁrﬂéltH@ wWtahnghfaterfirtiygeParhishghetic fiel d

havi ng hi ghe ,Lm%ensit at _portions to becone,10 conductive parts for
Connectioneﬁha ﬁ FHRPoRe IRt hERoAES 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




supported parts than the other portions, thereby gathering the conductive
particles in the nolding material Iayer§ at the porti on$AY9YS t he
conductive parts for connection in as ate that at |east the conductive
particles existing 15 in the portions to becone the supported parts in the
mol ding material |ayer are retained in these portions, and orienting the
conductive particles in the thickness-wise direction, and in this state,
subj ect i ngptlagemalréi g rmeat ebirdle spayRIihd @A & ishd 4 aalsymmt to formthe
el astic 20 anisotropically conductive filns. In such production process of
t he ani sot rogisodirop i cedigucbinde ctarReThidns ,t be WRlkdisng AL brahtayer s may
preferably-be fornmed in the respective anisotropically conductive

fil m arrangbm§ailesesfothehé rhmang lpitat,e aqdd fatrmdhgi MBEE1RE PRI

t her eabout by: providing a nold conposed of a top force and a bottom
force, on wavelsf épromdgréticc asubstanpd ckayer sohavuetheen £8 1A4gust 2005 20
respectivelg_forned in accordance with a pattern corresponding to a

pat t er ® of WRhehcshauephdecparesphoticdesneshiibn tingt hegakasisnC are

“ani sotropically conductive films to be formed, coating nolding surfaces of

one or botAl8perhedt ép af diasidndobymeomtbomiegohatheinmdl, dwhychcwean.
printing wwth a nolding material in which the conductive particles
exhi bi ti ngPHEgHEt fFEnFARETHFsPel¥Rarin shbsktRgakrdbpohymeringf srebngent,
material, which will beconme the elastic polyneric substance by the curing
treat ment, *BnEPSuPRIFAbERAga L ke £epdREEiEe afdilBorrsANGbROchohesack

* the frame plate and the through-holes of the Spacer, and
10 - applying to the molding materiél 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:




other through the frane plate. According to a third aspegtagiisitdpespresent
invention, there is further provided a process for producing the

ani sotropi cal ly conductive connector described above, which conprises the
steps of: providing the frane plate in which a plurality of the

.ani sotropically conductive filmarrangbpg hol es each extending in the

t hi ckness-wi se direction of the frane plate are formed corresponding to
the el ectrode regirendding awhiodh thepekeat 66destép berdaspettedbaftdnhe
integrated circuits in the wafer as the object for inspection have been
fornmed, arrfangiengoa spdcér fenromigriettihr cuplsthakes legelrs havengeanshape
conform ng to the plane shape of each elastic anisotropically conductive
filmto be Hespeed iyedy éxtrawdi ig accoldankiec kntbs awpsé tdirnecti on of the
frame 21 8 August 2005 plate are formed corresponding to the said elastic
ani sot r opi crgspendingi ve &ibpattenn ohelyurdashasdvisorhrtsur fates of the
frame plate, and form ng nolding material |ayers for elastic .

ani sot r opi CAECESRGudni F8ef iellastily sngcERoPheaddiidaenivetpaet féles

exhi biting magnetismare dispersed in aliquid polynmer-formng material,
whi ch mﬁlltobg@o§€r§ﬁdelastic pol ynmeri c substance by a curing treatnent,
in the anisotropicaILx conﬁgctive filmarranging holes of the frane plate

and t he t hr ough- FEP&S gt e lgﬁaééFfa&ﬁa ?6 Bﬁ??FnBOFB PﬁetHﬁIHPBg

oL RS SaTP LR S R RS, S S T
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,




supported parts than the other portions, thereby gatheriggglt@g%@gnductive
particles in the molding material |ayers at 15 the porti 9ty one the
conductive parts for connection in a sfate that at |east the conductive
particles existing in the portions to becone the supported parts in the
nmol ding material layer are retained in these portions, and orienting the
conductive particles in the thickness-wise 20 direction, and in this state,

subj ecting the m@bginma? B AL hg! mh¥ehia it 928yl iRy bhgatgent. 1o formthe
el astic anisotropicall'y conductive filnms. I'n such production process of

the ani sot kapkeakbYicaNJUebinue ctaRRediams tihe MRl RYMRLEALALiLayers may
25 preferably be formed in the anisotropically conductive filmarrangi ng

hol es of tpertiamespkahepardnyhRabheeyah- abal asspbrkha spagenigyiq8 August
2005 22 providing a nold conposed of a top force and a bottomforce, on

which ferrpokgneti-eosnbsanatelrayer,swhave heen peespechhvebystoened in
accordance with a pattern corresponding to a pattern of the conductive

parts, ¥ orpotpmnaedti enbknahbe Blast carangseteapmealklyigorductive filns to
be fornmed, coating nolding surfaces of one or both of the top force and
-bott om f or cespéctheenahdsbyrspieenlpr cohdngtiwehfiamrakrdangingteolak in
whi ch the conductive particles exhibiting magnetism are dispersed in the
l'i qui d pol ghethef bramagphater aatl, awhivhew perihpberteshehekasbogtpol yneric
substance by the curing treatnent, and superinposing the top force and
bottom force on agrhying to the molding material layers a magnetic:
field having higher intensity at portions to become
10 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
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 become the supported
parts in the molding material layer are retained in these
portions, and orienting the conductive particles in the
20 thickness-wise direction, and in this state, subjecting 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
25 preferably be formed in the respective anisotropically

conductive film-arranging holes of the frame plate and at

inner peripheries thereabout by:




ot her through the frane plate and the spacer arranged OnBIR@ﬁ éﬂ#%ace or
both surfaces of the frame plate. According to a fourth asp CF Ot he
present invention, there is still further provided a process for
produci ng the above-descri bed ani sotropically conductive connector having
the conductive parts for non-connection,,, which conprises the steps of:
providing the frame plate in which a plurality of the anisotropically

conductive fi|”}aﬁféWEEIEﬁfE”d%ﬁxﬁﬁ&ﬁhpd%@kﬁQQ?%th@ e cthhrkngssowt of
direction of the frame plate are fornmed corresponding to the el ectrode

regions, infowBkghoh hghetects OeSEadve bEC | HIPSELBEL Of 2 fd1es IHHE RIS &

circuits in the wafer as an object for inspection have been forned, 8
August 2005r@8péet waly b thdy irataidatddayens fiofpaltastisc ani sotropical |y
conductive films in which the conductive particles exhibiting nmagneti sm
are di sper sedrraspohdipug dto podytrerns os i hige nedreduat i veMpatt svfdr becone an
elastic 5 polyneric substance by a curing treatnent, in the respective
ani sot r opi cabhyeconoucand et fie | epadwanyye godwt 2 sf onfndrirecdnreare: phratien and at
inner peripheries thereabout, applying to the nolding material |ayers a
magnetic fileédebhasthy dngherrdmit@enisiv ycatdydriticods ing bec e fa@mednduct i ve
parts for connection, portions to beconme conductive parts for
non- connect&®® and portions to becone supported parts than the other
portions, thereby gathering the conductive particles in the nolding
‘material |ayers ety perkdigrs W insohe &t e srd ettty @ fpdrtrss gy
connecti on
: . 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.

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,




15 and the portions to becone the conductive parts for NQNs LQMHpgtion in a
state that at |east the conductive particles existing in t1%e portions to
becone the supported parts in the nmol d¢hg materi al | ayer are retained in
‘these portions, and orienting the conductive particles in the 20

thi ckness-wi se direction, and in this state, subjecting the nolding
material layers to a curing treatnent to formthe elastic anisotropically

conductive fil marlAngyeh QrQHHEEE9niHrQﬁféﬁa§%¥6@§%§ﬂ§§8§rQ?Eﬁally

conductive connector, the nolding nmateria S preferably be

formed in hheingspeshh¥e aPhsELhIALCRL! ¥heCANIHE kN SHET LY LLANGI Ng hol es
of the frane plgte andﬁat i nner pepfpherigsﬁthereabgﬂt %y: 8 August 2005 24

provi di ng alsptdccanpesedopicaltopchancetand 2ibRtLOMEOESEN-@Maiki Ch
ferromagneti c substance | ayers have been respectively formed in accordance

with patteensenddngespodlenghiokpakkennNse0lli ket cONAYEL tNE PALhs for
connection and the conductive parts for non-connection in the elastic

ani sot 50pi pahty epadfictiwe Ebrpesponbenfotsethe agsigoati sgisol di ng surfaces
of one or both of the top force and bottomforce of the nold by screen

printing wenhsotropidahyynedediativa Ehieh, toe eoadict fyee per thstes _
exhi biting magneti smare dispersed in the liquid polyner- formng materi al,
whi ch wi | |setapesthe ehasfiampobyaee| candubstanoe fyldiwy awitagidr eat ment,
--and superinposing the top force and bottom force on-each other through the
frane pl atkayers for elastiec anisotropically conductive films in
| which the conductive particles exhibiting magnetism are
10 .dispersed in a liqﬁid poiymer—forming material, which will
become an elastic polymeric substance by a curing treatment,
in the anisotroﬁically 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 higherlintensity at portions to become
conductive parts for connection, portions to become
: conductive parts for non-connection and portions tco 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.diréction, and in this state, subjecting the

molding material layers to a curing treatment to form the

’




According to a fifth aspect of the present invention, tReqg kSdwgt still
further provided a process for producing the above-describéd

ani sotropi cal ly conductive connector having the conductive parts for

non- connection, which conprises the steps of: providing the frame plate in
which a plurality of the anisotropicallygconductive filmarranging hol es
each extending in the thickness-wise direction of the frane plate are

formed correspendingni ot hepet&T1y aslendiedl BRS ., £ils Whi ch the el ectrodes to
be inspected of the integrated circuits in the wafer as the object for

i nspecti on have heesutar peddulthoguptoc2B8s 35 sheaagisgtacspagely in which

t hr ough- hol es each having a shape conformng to the plane shape of each

el asti c ani sohdopt et | yooonaduct | viehd i thed d indpemd os el ahvlye extrengdi ng i n t he

t hi ckness-wi se direction of the frame 5 plate are forned corresponding to

- the said elps¢eferalahysoer bproafll yncohdustivetfopbhsaldp oordsatimee or both

surfaces of the frane plate, and form ng nolding material layers for

el asti c ani Sbtropieanding drdlrs iofe thid fgrame pdhitehanHetbentdbrougle-particl es

exhi biting magnetismare 10 dispersed in a liquid polymer-formng naterial,

which will h el dihe|¥aGer piyneri c substance by a curing treatnent,

in the anisotropically conductive filmarran ing hol es of the frame plate
g

and the through- HFFEHING e Ryt GOMRGHAY | ahdorsiedieng Aabefrfan
| ayers a magnetic 15 fjeld_having higher intensity at portions to becone
conductive % Gt cﬁ?%ﬁﬁmiﬁﬂ?ﬁ%ﬁE§QQﬁ?ﬁﬁﬁﬁmﬁayers have been

respectively formed in accordance 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:




conductive parts for non-connection and portions to becogZ\ su%%r ed parts
than the other portions, thereby gathering the conducti Lﬁg '8 es in the
nol ding material layers at 20 the portions to becone the conductive parts
for connection and the portions to beconme the conductive parts for non-
connection in a state that at |east thejgonductive particles existing in
the portions .to becone the supported parts in the nolding material |ayer
are retained in theser2i Pasdd0NSEoRnih¥d &itd)g drhaneonrdughicee ogarticl es
in the thickness-wise direction, and in this state, subjecting the

mol di ng matwicd A ilon &ledtrmgds eatndairnkd fiar actbed8ndggusth2805 26
el astic anisotropically conductive filnms. In such production process of the
ani sot r opi gad tttye ric onmhtict s peenctionnect @ pattemoladi rg atrerdead tcayer s nmay
preferably be formed in the anisotropically conductive filmarranging

hol es of thewndpareeglat alend rttsg tairagughi-rdwltes iof tthee wsf@eermsbyn provi di ng
a nold conposed of a top force and a bottom force, on which ferromagnetic
subst ance |&dyet Have emectiespectrid/dihe fadravstdascaddmddance with patterns
corresponding to patterns of the conductive parts for connection and the
conduct i ve Furiatrenigrnle smnsiatave roniesteira fnranasics oy dbiecal |y
conductive filpns to be forned, and coating nnlding_surfaces of one or both
of the top SYhaee £Hd Bt tGhRTGitc @08 % KO TnBNEPEFtéePeen printing with a
e Speret O tmehd Ridbs aisE accordiing To embodiments &2 HHES ' S

present invention, it may be preferable 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



“formng material, which will becone the elastic polynerig sub§%ﬁgce by the
curing treatnent, and superinposing the,_top force and b AUGHFs e on each
ot her through the frane plate and the 2Pacer arranged on one surface or
both surfaces of the frane plate. According to enbodinents of the present
-invention, there is yet still further provided a probe nenber being used
in conducting electrical inspection of each of a plurality of integrated
circuits fepnedcenve ypafrencilesaexdkatiagofint Reewpberionki €b BeEBReSese 8
August 2005 27 a circuit board for inspection, on the surface of which

i nspecti onsebeottedepaare. fiar rhd mplddiaor daneeiwniit hagerpat ieen,
corresponding to a pattern of electrodes to be inspected of the integrated
circuits inorhéonaf épcasednabobpeendf belbrsphet penipandiktheabbavettdescri bed
ani sotropi cally conductive connector arranged on the surface of the
circuit boandsporopaspédyi onndiptiifte pridbeamerbgingcboldisndgnt chenbodi nents
of the present invention, it may be preferable that the coefficient of

i near & hefraneerpatisi aneohothgathamedphst éhebpoatinpst t8 ketdmB/ K, and the
coefficient of linear thermal expansion of a base naterial making up the
circuit bo&PBAUEBLVENBPEES| BATbECAPEABEPNE RO1DhSLEKEhencohduptdbe nenber
according to the present invention, a sheet-like connector may be arranged
~on the anP3btibpFeafry eoRUBREPJefEBHnBRiDY, cOREasnedt ini REceBENABCt OF
bei ng conposed of .an insul ating _sheet and a plurality_of_electrode

struct ur es"RAcRCRIPERYYRgPRATE for connection, particularly,

conductive parts for connection located most outside 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




t hi ckness-wi se direction of the insulating sheet and arig dos
accordance with a pattern corresponding to the pattern of the electrodes
to be inspected. Since the anisotropicaf?y conductive connectors described
above are obtained by subjecting the nolding nmaterial layers to a curing
treatnment in a state that the conductive particles have been retained in
the portions to becone the supported parts in the nolding naterial |ayers
by appl yi ng1aragne! ek el ud shaser Poshi 08s; 108 28; Redugst 2005
conductive particles existing in the portions to becone the supported
parts in tkaasnlidi agigptetpalcahayetenduc®ive Bk QB 11063t adeabgye and
bel ow t he peri pheries about the "anisotropically conductive filmarranging

hol es in thethlkramethkat®saneteobuaathered ratnbhRalokbhansibe hecane
.conductive parts for connection, so that the conductive particles are

prevented bilamebéimgcehphabiiedhenee¥eess bAisbRecprdlatl/ wenpakkgvEor
connection, particularly, conductive parts for connection |ocated npst
out si-déb i nfiilhe &Oeneshkhi ng ébastbgeankgotbopheahhy 69rddetkye,fichas.
Accordingly, there is no need of reducing the content of the conductive
particl es thermealmekdianginmt efi ahel ayessicsanitbaiopoedlcondoatiuvtiyvei S
achieved with certainty in all the conductive parts for connection in the

elastic 15fTahinsénr bpecalepecdhdactive isl pBreapdrasteavasdshyi shactory

insul ating _property between adjacent conductive parts for connection and
bet ween t héT#panelptatieyandiegnduneteriparhavifigracoorecbedfiiadpateaf

thereto cap, be achieved with certainty.
linear thermal expansion as that 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 1l meven when it is

subjected to therigl hysteeesisn vhew Lhensekaexpanshosx@hpiheyel astic
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 cjrculating holes of the
Fig. 3 1is a plan 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 iliustrating, on an
enlarged scale, the elastic anisotropically conductive film
in the anisotropigally 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



frame plate at the tinme the pressure within a chanber isgag@ycRds when the
pressure reducing systemis utilized as__the neans for pressing the probe
menber in an inspection apparatus for af er, t hereby being able to surely
bring the 25 ani sotropically conductive connector into close contact wth
the circuit board for inspection, 30 that necessary electrical connection
can be achieved with certainty. 8 August 2005 30 BRI EF DESCRI PTI ON OF THE
DRAW NGS FiEgrmédi BegwpeantieeWobl FusteahhAg+88 BXeRBhAEY rc@NLg0LRapi cal |y
conductive connector according to the 5 present invention. Fig. 2 is a

pl an vi ew mblidstrating, on an enlarged scale, a part of the

ani sotropically conductive connector shown in Fig. 1. Fig. 3 is a plan
view illustratinBigondabseal arged-sd0ts6ahe, vaswel asticranisglropi gal ly
conductive filmin the anisotropically conductive connector shown in Fig.
1. Fig. 4 ¢slargedssecadeti thal muldingl hasérabingayen snowgniarged. segal e,
the elastic anisotropically conductive film in the anisotropically
conducti ve conneBigr thoim ancFogs-4eclibokal. vhewsiblesosstsegt Aonal Vi ew
illustrating a state that nolding material |ayers are forned by a nol ding
mat eri al whtehehtBabeanmappéted foeddnbhdifigr shoédghy disasibetion

ani sotropically conductive filnms. Fig. 6 is a cross-sectional view

il lustratits %ﬁe%naPEbi%@Ib@gb@esmgléin@ paterbilt heveol shéen iml di ng
elastic anjsotropically conductive filnms. Fig. 7 is a cross-sectional view
iIIustraIi%bga Lt ypea thickness—wise direction thereof.

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.



that a frame plate has been arranged through spacers betg sfodogP force
and a bottomforce of the nold shown in 25 Fig. 5. Fig. s a
cross-sectional viewillustrating a staf® that. nol ding material |ayers of
the i ntended-form have been 8 August 2005 31 fornmed between the top force
and the bottomforce of the nold. Fig. 9 is a cross-sectional view
illustrating, on an enlarged scale, the nolding material |ayer shown in

Fig. 8. 5_Flg--Fl@.l$Gai§rQ5ﬁ1§§0%&8935fvheWbEEEU§E£aEbB9_ésé&aiﬁ that a
magnetic field having strength distribution has been applied to the
mol di ng maEgeigllel. ayer shown in .Fig. 9 in a thickness-w se direction
thereof. Fig. 11 is a cross-sectional viewillustrating the 10 construction

of an exenplary Fpgpetvi oblappasabssrbgional 8F eMBktngdgeodouse of the

ani sotropical ly conductive connector according to the present, invention.
Fig. 12 isimspeossdsent thealka¥eewshbhustinakrigg the construction of a
principal part of an exenplary probe 15 nenber according to the present

i nventifon. Fig. HBgislé tsosstspctrienabivhefrahbuslaati pgolieedconstruction
of anot her exenpl ary inspection apparatus for wafer making good use of the
ani sot ropi Bakmpleonducti ve connector according to the present invention.
20 Fig. 14 is a plan viewillustrating, on an enlarged scale, an elastic
ani sotropi cal | y Boadut? i velestnates anon amnsentapiyedl syatendacpawe ebnnect or

according to another enbodi ment of the present invention.
the frame plate shown in Fig. 18.

Fig, 20 is é 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,




Fig. 15 is a plan viewillustrating, on an enlarged 25 go@ig8sts5el astic
ani sotropically conductive filmin an anisotropically conductlve connect or
according to a further enbodi nent of t Aé present invention. 8 August 2005
32 Fig. 16 is a plan view of a wafer for test used in Exanmple. Fig. 17
illustrates regions of electrodes to be inspected in the wafer shown in
Fig. 16. 5 Fig. 18 is a top view of a frame plate produced in Exanple.

Fig. 19 illustratiesnienbadranfargegspeak@ond part of the franme plate shown
in Fig. 18. Fig. 20 is a cross-sectional V|em1|llustrat|ng a 10 state that

a frame pl at8lhaaspeenianr adgedrwideli,n a nold in a process for producing
t he conventional anisotropically conductive connector, and noreover a

nol di ng nat eflallnkayetinbashbeen for shdet[-Deger cphheatet, Characters] .15 1
Probe menber, 2 Anisotropically conductive connector, 3 Pressing plate, 4
-Waf er nmounti#8 EdbkéroBeHsareritufie¥af @B, Frohltesurgdes toeberbasppsi-ed, 10
Frane plate, 11 Anisotropically conductive filmarranging holes, 20 15 Air -
circul dting #8l BackiBuPfsicei ehengrhdkepar?®, EhEsshorantsottopi patty,
conductive films, 20A Molding material |ayers, 21 Functional parts, 22
- Conductive p%?t§hﬁ@be€onﬁécEV@nuazzohnpmpat|ﬁg parisgs24 Projected parts,

60 Mold, 61 Top force, 62 Base plate,

63 Ferromagnetic substance layers,
. 64 Non-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




25 25 Supported parts, 26 Conductive parts for non-conne%tAug(@%tzo%g

Proj ected parts, 8 August 2005 33 30 Circuit board for insp i‘on, 31

| nspection el ectrodes, 41 Insulating shéét, 40 Sheet-like connector, 42

El ectrode structures, 43 Front-surface electrode parts, 5 44 Back-surface
el ectrode parts, 45 Short-circuit parts, 50 Chamber, 51 Evacuation pipe,
55 0-rings, 60. Ml d, 61 Top force, 62 Base plate, 63 Ferronagnetic

substance |y airflafbd\ofl-dMONGL i, SURS AL JAYEIG o ITRC DT 112 65

Bottom force, 66 Base plate, 67 Ferronmagnetic s yers,

Non- magnet icorsidesdAan e dvay &l 1 i6fa 1Reqesses;y 1 698.,169P SRacers, 80 Top
force, 81 Ferromagnetic substance | ayers, 15 82 n- magneti ¢ substance

| ayers, 85 iBQisHPAAIRE, 36 FelrQmBenet iscaubstanes Jayers, 87
Non- magneti ¢ substance | ayers, 90 Frane plate, 91 Opening, 95 Ml ding

material | aypérsotRdpanrduqt \c@nmrdﬂieﬂee%il%p_i%E%Ee!\/@lBEs_%@'%ogiBBXWG QUT THE
| NVENTI ON The embodi ments of the present invention will hereinafter be
descri bed icondetcaiive confricsolr epicsal livh ¢garduat,i weacenpectork 25 Fig. 1 is
a plan view illustrating an exenplary ‘ _
- cross—sectional view illustrating, 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




ani sotropi cally conductive connector according to the prﬁﬁpn%%% éention
Fig. 2 isaplan viewillustrating, on 8 August 2005 34 &h q; d scal e,
a part of the anisotropically conductivé® connector shown in Fig. 1, Fig. 3
isa plan view illustrating, on an enlarged scale, an elastic

ani sotropically conductive filmin the anisotropically 5 conductive
connector shown in Fig. 1, and Fig. 4 is a cross-sectional view

~ il ustrati Rgesan 190 19RIRERREC e aq bhRrY! anlil6 2B5300T 90 g3y eepductive
~filmin the anisotropically conductive connector shown i I g. i e

ani sot r opi allimg conduchi ¥BeCORAREL PLa8BOW LP 4R £l GnbddimedPaiysed in
conducting electrical inspection o each of, for exanple, a plurality of

i nt egr at ed foirtredi b9 of erifed lar iagabeksi Nsarstaterehikhenyaker srdybas a
frame plate 10 in which a plurality of anisotropically Conductive

fil m arr angheg andlsesrbbicandiycabaduby ikeokennkiches) agach Aémpst-endi ng
through in the thickness-wi se direction of the franme plate have been

forned s BHjesenat etieiretbi ghed. aTheesalngoheapkCcakl ¥ peagugikve
filmarranging holes 11 in this .frame plate 10 are formed in accordance.
wi th a pat redncdhg eyetkbmode negiohs an whispbceleat apgdesatasbeci-nspect ed of
20 the integrated circuits in the wafer as an object for inspection have
been formedaferaswhéchnivddirbpi dabbyibedndubseyeehilps 2th haddingion,
conductivity in the thickness- wise direction are arranged in the.

respecti vePoahtieningi baley toéndoctpoeiftibningrbogthg hafes 44 thethis 25
frame plate 10 in_a state each supported by the inner peripheral edge
about the @R¥86Er Bprcanppeebhgcendeaf finFuit board for inspection

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 functiqnal'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_connectidn in the functional part 21 are
arranged in accordance with a pattern corresponding to a

.25 pattern of the electrodes to be inépected of the integrated

éircuits in the wafef as the object for inspection and

electrically connected to the electrodes to be inspected in




arranging hole 11 of the frame plate 10 and in a state 8ghgusia08805 35
.mutual Iy i ndependent of adjacent anisotropically conductive filnms 20. In
the frame plate 10 of this enbodi nent aP formed air circulating holes 15
for circulating air between the anisotropically conductive connector and a
menber 5 adj acent thereto when a pressing neans of a pressure reducing
systemis used in an inspection apparatus for wafer, which wll be

described gHbsegdpBthYonl Braddist kQFer Positioning holes 16 for positioning
to the wafer as. the object for inspection and a circuit board for

inspection 10 ane &aroederApeirlipusirhat edgenofi ghe3rusaehonhilt Bsrel astic
ani sotropically conductive filnms 20, a base material of which is conposed

of an el asikcipobyreiile asnbstant@nbassdy fFergkdonakuppottdd parpossd of a
plurality of conductive 15 parts 22 for connection each extending in the

t hi ckness-whiisk Hasebtennfidieretbi andpenpeadiced sk thct hanpaper surface in
Fig. 3) of the filmand insulating parts 23 forned around the respective
conductd veppaipselp &boutcthreanioptapngimatiigl kyndosthiati 6glinhese
conductive parts 20 22 for connection. The functional part 21 is arranged
so as to aderépgargdhphet hé amni $oter dpiagw Ipladenduict | Merki bpecatiaaging hol e
11 in the frame plate 10. The conductive parts 22 for connection in the
functi onal tharsupRonted pprangédinrnthéeordbndémanthia phepednisoar espondi ng
to a 25 pattern of the el ectrodes to be inspected of the integrated
circuits ife¥RRInEPER 28dt htxedj aptl PuPPPASpdcinon ahdsedVecontaaley

connected to the electrodes to be inspected in
state so as to grasp the inner periphery about the

10 anisotropicaliy 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 aniéotropically
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,




8 August 2005 36 the inspection of the wafer. At an outerg pAgusPiisal edge
of the functional part 21 is integralg% and continuously forned a
supported part 25, which has been fixet’to and supported by the inner 5
peri phery about the anisotropically conductive film arranging hole 11 in
~the frame plate 10. More specifically, the supported part 25 in this
enbodi nment is shaped in a forked formand fixed and supported in a closely

contacted = statepgg @ﬁi&ﬁng%gfgftgﬁeiEfgﬁeﬁgpéﬂgeﬁﬁ 9Qﬁg&stggcagd'n

ani sotropi cal ly conductive m arr angi ng lint frame plate 10

In the COngUCEhgemQ@éFgag2t£§£e89?nﬁﬁ%:%EZBQeEQQ piynshi egagoBank, 21 of the

el astic ani sotropi cal conductive conductive partrcles’pP

exhibitingmg§enagggggggl9rgocggtgbgeﬂgat hi gh density in a state oriented
so as to align in the thickness-wse direction as illustrated in Fig. 4.

On the other hangy thesi prULRLLOY 1PaLhs1 23rden Rt 260mhal Phihs e tive
particles P at all .or scarcely contain them The supported part 25 in the

20 el agt i cranhsoedoppenl hyecondusti ¥eshitmmg0aaoBpbakppitAg1yconductive
particles P. In the enbodinent illustrated, projected parts 24 protruding
from ot hercsudftateset bannpotbrons, nat vbtehntle asandhetive parts 22 for
connection and peripheries thereof 25 are |ocated, are forned at those
portions ocmnbsthrspieslidy coéhduftietsi oomhepaot Pdnds tbebel aski tn the
ani sotropically conductive film 20. 8 August 2005
‘durability. 1In addition, stiffness of a degree to retain
the form of the frame plate is not achieved, and the
10 handling property 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-arranging holes 11 in the frame plate 10 in the plane
direction are designed according to the size, pitch and
pattern of electrodes-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




37 The thickness of the frane plate 10 varies according Btﬁ.@h%‘tﬁzd}gt eri al
thereof, but is preferably 20 to 600 pm nore preferably 0 O pm If
this thickness is smaller than 20 pm tRE& strength 5 required upon use of
the resulting anisotropically conductive connector is not obtained, and

the anisotropically conductive connector tends to be lowin the :

durability. In addition, stiffness of. a degree to retain the formof the

(frame plaledmdl, JehiovRdiand (e i andld nod Rk adh skhe

ani-sotropi cally conductive connector becones e thickness exceeds

-600 gm on ke Ahe!, RANGMNINGRIASEHIC A SULIPLERI N AGRNFUCE ke ; sbid M 20

formed in the anisotropically conductive film arranging holés 11 becone

too great whehhittknessmeaRdaite 19 MY Rendid Hyculdh i RxsaRCages to achieve
good conductivity in the conductive parts 22 for connection and insul ating

property babwaen iadiaeert aQonductinge 18 iy 22af@hg ¥anReakbvope Faemkar m and
size of the anisotropically conductive 20 filmarranging holes 11 in the

frane @ at enl@hien suli€aplean® tier ¢etaimen paacdgsi.gned according to the size,
pitch and pattern of electrodes to be inspected in a wafer as an object
for inspection. Bpepaftccokamplies b&t the methdpasefla®Braafareri al for 25
formng the frame plate 10 so far as it has sone degree of stiffness that
t he resul t Engmfingmehpl dtreméOpilstkhand taciadedekasiedsuvahdasherbar,m t her eof
is stably retained. For 8 August 2005 38
copper, nickel, chromium, cobalt, magnesium, manganese,
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.




.exanpl e, various kinds of materials such as metallic matmRjgjusd Znosceranic
material and resin materials may be used. Wen the frame plate 10 is
formed by, for exanple, a netallic matéPial, an insulating coating film
may be formed 5 on the surface of the frame plate 10. Specific exanples of
the netallic material for formng the frame plate 10 include netals such
as iron, copper, nickel, chromum cobalt, nagnesium manganese,

" nol ybdenum lndlgﬁbch?@é eaahbégbugk Eg%a& a%bt&engﬁbé%agég %Eeﬁhﬁgnl gol d,

pl ati num and silver, and alloys or al steel s conpose a conbi nation
of at Ieasgubwoaotrbm@sglaﬁst@bslnénﬁabfu%o%xa%abﬁglofcbﬂglkesbﬂ1€§ger'a'
forming the frane plate 10 include liquid crystal polyners and 15

pol yi mi de be€stneseTheghtaie Rkakesl0amBY apneker abl yi1ewhi Rickenaoneti sm at

| east at the inner peripheral edges about the anisotropically conductive
film-arranpesg hebrstibeneehlsi weth POkt beRsrSWRRANLiNng the elastic

ani sotropically 20 conductive filnms 20 1n that the conductive particles P
can be& caused twhde thatanbedtwbphcease conthetsuppeshadcpakt s d5edin the
el astic anisotropically conductive filnms 20 by a process which will be
descri bed SubtkgquéhBlyteSpeciti éal pyefetrhbie por hkena mayeptefienhabliyghave a

 saturation 25 magneti zation of at least 0.1 Wo/nR. In particular, the

whol e frane ppateiddenmbyofr éiveabl yhbemhdr pedabgiannagneti mosub3tance in
that the frane plate 10 is easy to be produced. 8 August 2005 39 Specific
exanpl es of0THE.nmgnet brefebsbdycelf or di0Ng to 1 x 107°/K, particularly

preferably 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 lllustrated embodiment} of
the elastlc 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




such a frane plate 10 include iron, nickel, cobalt, alloys of;#@gse
magnetic netals, and alloys or alloy steels of these naéﬁﬁng als with
any other netal. 5 Wien the anisotropica?ly conductive connector is used
in the WBI test, it is preferable to use .a material having a coefficient
of linear thermal expansion of at nbst 3 x 10-5/K, nore preferably -1 x
10-7 to 1 x 10-5/K, particularly preferably 1 x 10-5to 8 x 10-s/K as a

material f@rofeiAedl pal@ the fHoale pRlale 1, aredihis¢ 96%”p|§§of%c§@&h a
material include alloys or alloy Steels of "magnetic netals, such as |nvar

al l oys suehras bavabyviBlg Rvwah alEnge%%@a a2 iBhithwae, re¥Rell NYRkrengovar,
and 42 alloy. 15 The overall thickness (thickness of the conductive “part

22 for connket condutibe phlrtst pat ¢dregbodct®@abh ke shif€iehastin¢

ani sotropically conductive film=20 is preferably 50 to 3,000 m' nore

pr ef er abl ycéfiptres2e600y} amallpaikissihar fprpeef epabhyt188080 2, 000 m Wen
this 20. thickness is 50 mor greater, elastic anisotropically conductive
filnms 20 havndgcsaffiitegi ést sareépghbhaegepdrovided with certainty. Wen this
“thickness is 3,000 mor smaller on the other hand, conductive parts 22 for
connecti on havi nghaepessaryedohdiightvefpthpeptbgacaed paovvi gdédinith 25
certainty. The projected height of each projected part 24 is preferably in
total, at beaferabWwoftt mesthiléRhesmovt phefB8rAbJustt2005t4V0profethed part
24, nore preferably at |east 20% Projected parts 24 having such a

proj ect ed PRPyheskreifdshned, dikmetby of the projected part 24.

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,




(thickness of one of the forked portion

~the supporae@yaarntit%élbsbuﬂeédare@lfeerc%@oﬁgﬁletro ROHAM Y %yﬁfr%fgl%n%t&'eba 10 to

the conductive parts 22 for connection are sufficiently gopyuessseg by snall
pressing force, so that good 5 conductivity is surely achieved. The

proj ected height of the projected part 24 is preferably at nmost 100% nore
preferably at nost 70% of the shortest width or dianeter of the projected
part 24. - Projected parts 24 having such a projected height are 10 forned,

whereby the projected parts are not buckled when they are pressurized, so

that the pp@ig&%%%qe%%néﬁgﬁé%tt%ggféﬁ%MH§%@%ﬁ%§§ﬁqﬁﬁg&}§§g%Q%%%%ﬁfg%ﬁa) of

500 m particularly preferably 20 to 400 m It is not essential.to formthe
support ed p&bﬁu&islﬁhe&@%fﬂobﬁ%@kf@b%bl%ﬁ%r’&u%ﬁ%r@esﬂhﬁe@st%t%&%ﬁeane
surface of the frame plate 10. 20 The el astic polyneric substance form ng
the ani sobuepiéahkydsendustiovve EbF&& r SubbRireEabl ¥ +g Reat | sbptesiant

pol yneri c substance having a crosslinked structure. As a curable

pol ymers c, biubkt anpeilneksngandahetiralyensailie phoduekkaitReRecFUCAnd o
crosslinked polynmeric 25 substance, nay be used various materials. Specific
exanpl es thesédési nblludepsehiecenbbethbaiethanieugabedri epeyekttbhers such as

pol ybut adi ene rubber, natural rubber, 8 August 2005 41 pol yi soprene rubber,

st yr ene- buradbene eppochynmephydbber rabberaceyhgiieheirbeopyfiadicene copol yner
rubber, and hydrogenated products thereof; block copol yner rubbers such as
styrene- copolymer rubber, ethylene—propylene—diene copolymer rubber

and soft liquid epoxy rubber.

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

The silicone rubber is preferably that obtained by
grosslinking 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—céntaining 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_fractidnating the




but adi ene-di ene bl ock copol ymer rubber and styrene-isopr gnigust2ddsock

copol yners, and hydrogenat ed products thereof; and besides chioroprene
rubber, urethane rubber, polyester rubbér, epichlorohydrin rubber,

et hyl ene- propyl ene copol yner rubber, ethyl ene-propyl ene-di ene copol yner
rubber and soft |iquid epoxy rubber. 10 Anong these, silicone rubber is
preferred fromthe viewdoints of nolding and processing ability and

el ectrical reRLeBBh! besduleny,! iFeANQ LR, S Juaeker allsk dihatioeht ai ned by
crosslinking or condensing liquid silicone rubber. The 15 liquid silicone
rubber prebeeabbythasoa.viscosity not higher than 105 poises as neasured. at
a.shear rate of 10-; sec and may be any of condensation type, addition
type and those hayihng 8iViB¥hedioBpeer hAYIHOXYEinglOdRoudAs SREBLIHC
exanpl es thereof, may be nentioned dinmethyl silicone raw 20 rubber,

met hyl vi nykesibihg0Bethawebtibber odid i net byl Rh@AYlctiiny aSichicaare raw rubber.
Anong these, vinyl group-containing liquid silicone rubber . (vinyl

gr oup- cont aihbrgndi sathyhspokyamkeatgiey dlstegeasiabkunebttai aed oy c

subj ecting dinethyldichlorosilane or 25 di nmet hyl di al koxysilane to

hydr ol ysi spahgmephdensahi dn theaptiesenice blieapresedgetof using, for
di met hyl vi nyl chi orosi | ane or di net hyl vi nyl al koxysi | ane and t hen
fracti onat engmphe, 8dAuguby 18005142 sidacknen apr edpoflvherikariexanpl e,
repeat ed di.ssolution- precipitation. Liquid silicone rubber having vinyl
groups at berhinaeeni haflssuhbrbdly sslebtangedtbygrsubpetiiongcandjdlioos
| (for example, amounts of the cyclic siloxane and
10 polymerization terminator). As thé cataiyst for the
anionic polymerization, may be used an alkali such as
tetramethylammonium hydroxide or n-butylphosphonium
hydroxide or a silanolate sclution thereof. The reaction
is conducted at a temperature of, for example, 80 to 130°C.
15 Such a vinyl group-containing dimethyl polysiloxane
preferably has a molecular weight Mw (weight average
melecular weight as determinéd 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 frpm the viewpoint of the |
25  heat resistance of the resulting elastic anisotropically

conductive f£ilms 20.

- On the other hand, hydroxyl group-containing liguid




si l oxane such as octarnethylcyclotetrasiloxane to ani onigG,Jae{ 3F.ri zation
in the presence of a catal yst, using, for exanple, dinethyldivinylsiloxane
as a polynerization termnator and suit@Bly sel ecting other reaction
conditions (for exanple, anpbunts of the cyclic siloxane and 10

pol ynmeri zation termnator). As the catalyst for the anionic

pol yneri zati on, may be used an al kali such as tetranethyl amoni um

hydr oxi de @f; 10wy lRERsSRho dr@y.de htd i$is | | ution
thereof. The reaction 1is cgi ué%_ _éﬁ%%efenﬁﬁréiﬁkgpg??kﬁg exanple, 80 to
130C. 15 Syehya iMioRénegr WD dedfi:ai iy G pdiatelday byPalysiclesage  preferably
has a mol ecul ar wei ght Mwv (viei ght average ol ecul ar “wei ght” as determ ned
in ternms olifleaRgand chlYIEEMIBRE ort A e 18hal koaRRl Y dher ¢nafter) of
10,000 to 40,000. It also preferably has a nol ecul ai wei ght 20

di stributi nRdiredeica ahal icdManMa taloneieahic idveiadene"pkecdhat wel ght Mv as
determned in terns of standard polystyrene to nunber average nol ecul ar
vei ght 9h dimedbiehydredhiln defimanef o3t andardypakbusbyn @Beysihansagggshal |
apply hereinafter) of at nost 2 fromthe viewpoint of the 25 heat

~ resi st ancetbént iearedohbitigeetast ireaatiisat pepdaak! py, cebduekibmelbi | ms 20.

On the other hand, hydroxyl group-containing liquid 8 August 2005 43
si | i cone rubbertéhydiesylugionppcent.gitiandgod. met hyl pol ysil oxane) is
general |y obtai ned by subjecting dinethyldichlorosilane or

di et hyl di al koxyEhéahpdroxyhydrolipstenaadnéngdéibgaidonsit facheonubbet he

presence of 5 di nmethyi hydrochl orosilane or dinethyl hydroal koxysi |l ane and

is also obtained by subjecting a cyclic siloxane to anionic

10 polymerization in the pfesence 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




then fractionating the reaction product by, for exanple, g Aigngaiond

di ssol ution-precipitation. The hydroxyl group-containing liquid silicone
rubber is also obtained by subjecting #cyclic siloxane to anionic 10
polynerization in the presence of a catalyst, using, for exanple,

.di met hyl hydrochl orosi | ane, et hyl di hydrochl orosil ane or

di met hyl hydr oal koxysil ane as a polynerization term nator and suitably

sel ecting e i.qn L1.LONS 46 anpl : S e lic 15
i1 oxane saR LBy Lo BE b LB cEARE R RED a P B e PR REp Y HRC e T
pol yreri zag - 08, + ey gebgs geé”iﬁ'Eéﬁbiﬁﬂgﬁonﬁs t et ramet hyl anmoni um

hydr oxi de or n-butyﬁ hosphoni um hydroxide or a silanolate solution

thereof. The reaﬁt&QPiniﬁscﬁ‘EQ@&'QEegoﬁt cArt EPenat PB@yﬁEriEOEuB§%HHE@’— 80 to
130C. 20 Such a hydroxyl group-containing dinethy pol ysi | oxane preferably

has a nol eyt n¥ehd8b r My 0hadO0p808ontai48d0QQ. tht AbigmBLekerably has a
nol ecul ar wei ght ~ distribution index of at nmpst 2 fromthe viewpoint of the
heat r@si siapsaRbel BErheall hhRarehast i £s anh SOt & 0Pk £ahd Ye2ba LPHLUCHAYE
films 20. In the present invention, either one of the above- described
vinyl groupeceséai ahngrghfiethykrpaliysi | exane arda8aAugusinpdada,44 . hydroxyl
gr oup- cont ai ni ng di met hyl polysil oxane may be used, or both may be used in
conbi nat i anydAosilybgteat ahyatytar oeuthegltike.pol yneric substance- form ng
mat erial may be contained in the polynmeric 5 substance-formng material. As.
such a curing catpdygsficnayampeesisefl aheovggahtcppenakilde fiabtiyaactdeazo

. conpound,

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 catalysts

15 such as plafinic chloride and 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.




-hydrosilylated catalyst or the like. Specific exanples afadgast 2ppgani c
peroxi de used as the curing catalyst |nclude benzoyl peroxide,

bi sdi cycl obenzoyl 10 peroxi de, . di cunyl®peroxi de and di-tert- but yl

per oxi de. Specific exanpl es of the fatty acid azo conpound used as the
curing catal yst include azobisisobutyronitrile. -Specific exanples of that
used as the catalyst for hydrosilylation reaction include publicly known

catal ysts 15 sugh @%%@ﬁdﬁ@&@@@&@&ﬁ@g ﬁ%&ﬁéﬂ%@ phati num

unsat urated group-containing siloxane conpl exes, vin | oxane- pl ati num

conpl exes, cph@h&Oipe IpB3rt &i ¥ nybtetsARRERYLAI §hc‘io'?51§‘é‘esx§;l§l;9@£€é§5 afogpl exes
of triorganophosphi ne or phosphite and pl ati num. acet 20 ace ate

pl ati num chel af esaciRnelr Cicd | €1 86 ene- @h@gbﬂyaplégﬂweé@ﬁdu%ﬁv@npyms of the
curing catalyst used is suitably selected according to the kind of the

pol ymeri c Bupstiense-eti0i indaheghatishherki pee Dérihiey ciséagigatpbyst and
other 25 curing treatnent conditions. However, it is generally 3 to 15
parts by vm@htcwudﬂﬂv@egs:mthyw@lgh&a@fbéh@a@piyrmdsv@d Bwbst ance-f orm ng
“material. 8 August 2005 45 As the conductive particles P contained in the
conduct i venpldiny 22afariabniect fonnang the slppold edh pastsopPoalhyeach of
the elastic anisotropically conductive filnms 20, those exhibiting

magnet i smeordyeeier abl ym Bk dy e tiatcss s ughi clondult ive pasertbes P can be
~easily noved in a nolding material for formng the elastic anisotropically
conduct i vesUkdempintbly a Srecédd oneixsmplidd dfe stedccopehctive

particles P exhibiting magnetism include particles of
10 metals exhibiting magnetism, such as iron, nickel and
cobalt, particles of alloys thereof, particles 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




subsequent|ly. Specific exanples of such conductive partl%uﬁﬁggjﬁ%glbltlng
magneti sm i ncl ude particles of 10 netals exhibiting magnetim such as
iron, nickel and cobalt, particles of 4floys thereof, particles containing
such a nmetal, particles obtalned by using these partlcles as core
particles and plating surfaces of the core particles with a netal having
good conductivity, such as 15 gold, silver, palladiumor rhodium particles

obtai ned b¥oal3hBILRA! Lheleeeal oF HAR g%&@e;aet%h@' Rt kgles of an
i norgani ¢ substance, such as gl ass bea particles of a polyner as

core partighgauardvel AkicRA . SURERESSrOf rbhec£ans1 epaﬁﬁéc+8§t%&%
conductive magnetic substance such as 20 nlck cob ng t he

core partigebg8untth Eg B1leconduekisvp1argRgti ¢ substance and netal having
good .conductivity. Among these, particlés obtained by using nickel

partlcles as Ccorgh@Arthekesobhdipkat bpgcbheihgSUntasssrubth o25tgenet al
havi ng good conductivity, such as-gold or silver are preferably used. No

particul arcbiei part0oles wiphseHeoRohlackEaBSMEER18aAMOUSEI20Q5tA46 coating
the surfaces of the core particles with the conductive netal. However, for

exanpl e, tbendeating paythelesobduehedcbyteéhgcirrekegprppaticign YWheant hose
obt ai ned by coating the surfaces of the 5 core particles with the -
conduct i vearet atoatedusittdhashtheondonducti metpar tocths Purfheecaatkng rate
(proportion of an area coated with the conductive netal to the surface
area .of-Qﬁet@©r@0parpactés}eaf tfletbendantiigtimetmeétah dhethe

' particle surfaces 1s preferably at least 40 , more

10_- preferably at least 45%, particularly preferably 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,




particle surfaces is preferably at |east 40% nore 10 prgfmigablaoost | east
45% particularly preferably 47 to 95% from the vi ewpoi nt of -achi evi ng
good conducti-vity. The anmount of the cohlluctive metal coated is preferably
2.5 to 50 % by weight, nore preferably 3 to 45 % by weight, further
preferably 3.5 to 40 % by weight, 15 particularly preferably 5 to 30 % by
wei ght based on the core particles. The particle dianeter of the

conduct i veapar ki:€k€&iBnti 81RceEEEaN! Yohthet59Q RicR4eWRKE aRLELERARI Y 2 to
400 m further preferably 5 to 300 m particularly preferably 10 20 to 150

pm The pacbhahetsi-anphetidiskr bbuhi ehe( PohBO:tehet Barreondugti-ve particles
Pis preferably 1 to 10, nore preferably | to 7, further preferably 1 to

5, particutanhyctposf ehabhy di1ketdc aﬁlwhe@opaaamgyl&anaabtuebeilﬁms
satisfying such conditions are used, the resulting elastic anisotropically
conductive2®il ns 20 becone easy to deform under pressure, 8 August 2005 47
and sufficient electrical contact is achieved anong the conductive
partichbes P in tie pondictize panisaPohois tepoeedi 6A thet BRapkasEi C

ani sotropically conductive films 20. 5 No particular limtation is inposed.
on t he shaplee ofondhettvadpetivelpar Pi clswdretovdvey  atdeyrefergsefer abl y
in the shape of a sphere or star, or a. mass of secondary particles :
" obt ai ned byna@G?e@bﬁPﬁQthes%prIE|grestatnonrthemassempOBBCOnﬂapgrnltt|ng

easy di spersion of these particles
particles obtained by aggregating these particles from the

Viewpoint of permitting easy dispersion of these particles
10 in the polymeric substancefforming material. |
| The content of water in the conductive particles P is
preferably at most 5%, more preferably at most 3%, further
'preferabiy 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 thé 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 parﬁicles P to the elastic polymeric
substances is enhanced, so that the resulting elastic
25 anisotropically conductive filﬁs 20 become high in
durability in repeated use.

The amount of the coupling agent used is suitably




10. in the polyneric substance-form.ng material. The conigeqigusf2oust er in
t he conductive particles Pis preferablg at nost 5% nore preferably at
nost 3% further preferably at nost 204 particularly preferably at nost
1% The use of conductive particles P satisfying such 15 conditions can
prevent or inhibit the occurrence of bubbles in the nolding material
| ayers upon the curing treatnent of the nolding material layers in a

producti onspreeess, watheh 1whliksbaodeseribed nsubseduenthycitie sy aces of
the conductive particles P may be 20 suitably treated with a Coupling

agent suchtag aosiduaheveCpuplingeagent . uByeteeatingitherspefases ehichhe
conductive particles Pwith the coupling agent, the adhesion property of

the conducthvempanti ¢has B teathagekraskl qprobyIrRibe oFUBSt AREES cbSited
enhanced, so that the resulting elastic 25 anisotropically conductive filns
20 becone hiigh ithe douabihit ygentr epeahed sus€acEharagoumt tak t he coupling
agent used is suitably 8 August 2005 48 selected within limts not

af f ecticng tbeduoonduet ceirkypattihdesdnddctthee cpaplliabeagEntHonevae, it is
preferably such an anount that a coating rate (proportion of an area
coated wi shrfhesgoapl thg egedtictovehpasniftdee ar emovhtthéoSatondueti ve
coreé particles) of the coupling agent on the surfaces of the conductive
particles Psanponesprefarabénsy t894 0ftiefpreherabkyfZrabl 009 thurt her
preferably 10 to 100% particularly preferably 20 to 100% The proportion
of the.cont®@ti veaphicnépesyprrefesabainél e LAB%conductive parts 22 for

connection in the . ]
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
sufficienily.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




functional part 21 is preferably 10 to 60% nore preferallaugudt®oos 50% i n
terms of volunme fraction. If this proportion is |ower than 10% conductive
parts 22 for connection sufficiently lofin electric resistance val ue may
not be 15 obtained in sonme cases. If the proportion exceeds 60% on the

ot her hand, the resulting conductive parts 22 for connection are liable to
be brittle, so that elasticity required of the conductive parts 22 for

connectloncaﬁaueeave Ea@%@'QEGQDEPc%%%%c%é%%slo%QtEHCmB%Qp%ﬁE%QBeOf the
conductive particles contained in the supported parts 25 varies according

to the comkeny ehet BBnAABEYGE Y@ rRAr bixleS icBnhbethBhdiiAg that enhakicf or
formng the elastic anisotropically conductive filns 20. However, it is

pr ef er abl yaggsbyvabphtal 0yoronauetikan fiihes250pr operisonl 96 phefeoasiugt i ve
particles contained in the nolding material in that the conductive
particles Beast megteByspiaveatad brfomohamagfeantaobnedni rhaxcess in the 8
August 2005 49 conductive parts 22 for connection | ocated nost outside
anong. 5t heseppdutédvpapast 852RafAhgc end€dkienti Btirbageéhaatrecprovided.

ani sotropically conductive filnms 20. It is also preferably be at npst 30%
in terms of vol ule fhacpeodbyménithatbStanppoeftedingamtse2bahavinag beaffici ent
strength are provided. |In the polyneric substance-formng material, may be
cont ai ned @engyeheedl ai gengaailcifprbenisuéhlaersishicbaapowdédca pokekdal
silica, aerogel silica or alumna as needed. By containing such an

i nor gani ¢ ¢¢4leidat heilhirot pepPeelospréper oy alumhear asuneeAgdnol BN ng

material is ensured, the. viscosity thereof becomes high, the dispersion
_Stablllty g@ntaining such an incorganic filler, the thixotropic

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 conductive particles P is inproved, and noreover thegmigusizgob of the
el astic anisotropically conductive filns 20 obtained by a curing treatnent
can be made high. 15 No particular linm2&tion is inposed on the amount of
such an inorganic filler used. However, the use in a too |arge anount is
not .preferred because the novenent of the conductive particles P by a
magnetic field is greatly -inhibited in the production process, which wll

be 20, desgauhed: suhseguent! s ThepanhaaLnop! 2! Ly oondust i veogRnpgct or

descri bed above may be produce or exanple, int oW ng manner. A
frame platendOaniBorbbphoanigobbanbeRsLy ¢onAUSEENRolhhMBtkangingshol es 11

have been fornmed corresponding to a 5 pattern of €lectrode regions, in

whi ch el ectfodesahe ant@smctﬁgyhsgeugsan Eewgsiambmel NLRgERLAGnGI reuits
ina wafer as an object for inspection, and conposed 6f a 8 August 2005 50

magneti c medahodiSofi teé pipduced. As a nmeans for formng the
ani sotropically conductive filmarranging holes 11 in the frane plate 10,

may besused, foraexsr@ley macet Ll Nngor "BbHRENGrelhgtitke. 5 A nol di ng
material for formng elastic anisotropically.conductive filnms in which

conduct i veanpasticpsSa ki bbhidngt fagnel imag anewHigpeesadutfigepol yneric
substance-form ng material, which will becone an.elastic polyneric
subst ance yriaicles ngkhtieat ipgtmagnéhesmpaepadedpetBedsinl hupbilgheditn Fig.
5 a nold 60 for nmolding elastic anisotropically conductive filnms is
provi ded, sk tdrece-nbDbdhimg meaterbhl | swkbab edidh baeomsl dinnglsatiaces of .
each polyme;ic 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 dther.
In the top force 61, ferromagnetic substance layers
63 are formed on the iower 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




of a top force 61 and a bottomforce 65 of the nold 60 i aRGEOsHaNce With
a prescribed pattern, nanely, an 15 arrangenent pattern of-¢€elastic

ani sotropically conductive filns to bedtormed, thereby form ng nol ding
material |layers 20A Here, the nold 60 wll be descri bed specifically. The
nold 60 is so constructed that the top force 61 and the 20 bottomforce 65
maki ng a pair therewith are arranged so as to be opposed to each other. In

the top f06E3e§1arE§ErQﬂﬁﬁn%hbcf§¥Q%E%@%% @y%ﬁﬁstg @rqa@%&g8@3oa sthe
| ower surface of a base plate 62 in accor ance with a pattern antipodal to

an arrangeﬂﬁmﬁszéaﬁaat@ﬁnF9§|tbe BQnQHCEhEQrBéHt§c§§ef0rTEQﬂﬂ§P&lQ& in each

of the elastic anisotropically conductive filns nol ded, and
non- magnet iGr54bst agceckayar byb4nase E@&&@ﬁa@heﬁléuguﬁgtaﬁgé i&yekaer ar eas
than the ferromagnetic substance layers 63 as illustrated in Fig. 6, on an

enl arged seal endThenrmhghegicspubaeance flayeed by .t hese-d£Ls opmgngtécC

subst ance | ayers - 63 and non-nmagneti c substance | ayers 64. Recesses 64a are
5 forméd iflotthednbhdthg-sulfiang. efirfheet of thececplreereespondi ng to the
projected parts 24 in the elastic anisotropically conductive filnms 20 to
be nol ded.cénréspobditgnidbotbe Hbopactbd phbes handn thereovasghetic

subst ance layers 67 are fornmed on the upper 10 surface of a base plate 66
in accor daxekseiropibel tuneopduteineailhe 2abraogeaemblgatitern of the
conductive parts 22 for connection in the elastic.anisotropically
conductive fil nmen 2the dodgetoml tetce ahdl aonthagrehéer samdt ance | ayers 68

ferromagnetic 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




are fornmed at other areas than the ferromagneti c substanguglét dopgers 67.
The nol ding surface is forned by these ferromagnetic substance | ayers 67
and non-magnetic substance |ayers 68. Recesses 68.a are formed in the
nol di ng surface of the bottomforce 65 corresponding to the projected
parts 24 in the elastic anisotropically 20 conductive filnms 20 to be

- nol ded. The respective base plates 62 and 66 in the top force 61 and

bottom f or egeb8ofl espbgterabl ¥of ar BRdmiYad dkerbaIRagetire aSHRsiaRee.
Speci fic exanples of such a ferromagnetic substance include ferromagnetic

metal s sucBuB$Hedsedr €6, ai MebhAhekal pbl1a¥siny’ et=a@haht . all oys, nickel and
cobalt. The base plates 62, 66 preferably have a thickness of 0.1 to 50
mm and are pref®sadl yasepoth 8brsEbimcasg 8hAugustoRB8hebict Babedhnce
subjected to a chem cal degreasing treatnment or subjected to a mechanica
pol i shing-lagatse6B, A3 annmahehi af kop fotrenglt hadf portawmgifetice s8hst ance
| ayers 63, 67 in each of top force 61 and bottomforce 65, 5 may be used a -

- ferromagnehay betabedughfasromagneicionmeitekelsuehl ag, irpan- dabal-nialkkdy,

ni ckel or cobalt. The ferromagnetic substance |ayers 63, 67 preferably
have a thitkeessivbnatobedstalloym nrérlt bicscbbhatknesBhés at | east 10 m
a magnetic field having sufficient intensity 10 distribution can be applied
to the nol Béngemageetdt bapetancoAayAssadBesalft prefiersbddubeiveeaparticl es
can be gathered at a high density at portions to becone conductive parts
22 for coviheckhessiaftat hehdinyOnpmner iWhen ajlevs Q0iGkmass sbs conduct i ve

parts 22 for connection having good conductivity
'least 10 pm, a magnetic field having sufficient intensity

10 dlstrlbutlon 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 ba used a non—-magnetic metal such as copper, a
polymeric substance having heat resistance, or the like.
20 .However, a polymeric substance cured by radiation may
preferably used in that the non-magnetic substance layers
.64, 68 can be easily formed by a technique of
photolithography. As'a 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




15 can be provided. As a material for form ng the non- magpeigust 2pabst ance
| ayers 64, 68 in each of top force 61 and bottomforce 65, nay be used a
non- magneti c metal such as copper, a poldnmeric substance havi ng heat

resi stance, or the like. 20 However, a polyneric substance cured by
radiation may preferably used in that the non-nagnetic substance | ayers
64, 68 can be easily fornmed by a technique of photolithography. As a

material t e b S r €, anP o] i S n
neryl o typearyE T R e e R g HER P T2 e ¢ ype

liquid reghstprd8egaBBlihgd figbacoatipgehhgrimptdhponsvhbacesnalotdtnd
August 2005 53 top force 61 and bottomforce 65 wth the nolding material,

may prefergbl yube 4SREtRoECTERE BbLALAYImARLNOS1 é@ﬁOBQiagsil? e458.8
nmet hod, the nolding material can be eaSily coated according io a necessary

pattern, afdcardiffetoadodtebabyt PELIBLAI NGnaBLepLahesainbEndPREI €d. As
illustrated in Fig. 7, the.frame plate 10 1s arranged in alignnment through

a spacer 69ge aflolHEnGOLELAPiaBsUEEACEBe Ohpbheefottom force 65, on which the
mol ding material |ayers 20A have been forned, and on the frame 10 plate

10, the top forces 6l lestidied i1her®l d7 ngciwat eramé playerso 204 have been
formed, is arranged in alignnment through a spacer 69b. These top and
bott.om f oraesamged swpeligposet ohreagh ot fHescenhed £byn nohdi mglahhgri a
| ayers. 20A of the intended shape.(shape of the elastic 15 anisotropically
conduct i vesdifawse 20f t chdebdortomdionee 65, on which the molding
material layers 20A have been formed, and on the frame
10 -plate 106, 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 anisotropiéally 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 éonductive 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




forned between the top force 61 and the bottomforce 65 gaugubtdgpkrated in
Fig. 8. In each of these nol ding naterigl | ayers 20A, the conductive
particles P are contained in a state d'%persed t hr oughout in the nol ding
material |ayer 20 20A as illustrated in Fig. 9. The spacers 69a, 69b are
arranged-between the frame plate 10 and the bottom force 65 and, between
~the frane plate 10 and the top force 61, respectively, whereby the

i ntended ekAstberapiisatngpceatlyteopddatinge ihideenabnither 28 Aherded form
can be fornmed, and adjacent elastic anisotropically conductive filns are
prevent ed ¢awnbbefagmedonnent edrtaiaagh other, so that a nunber of . 8
August 2005 54 anisotropically conductive filnms independent of one another
can be forned wiahpgertatnt forAepainplef,, eflectexsmaapherseheet thangnets are
then arranged on the upper surface of the base plate 62"in the 5 top
force 61 aandrahgetiowmer tharfipperofutlieackas€ mhat pa6é pnathespot homhtorce 65,
and the el ectromagnets are operated, whereby a magnetic field having

hi gher 3i nteri f9rae 6poatdohbebdoweenstiédater cédmahrebreespbatanéé Layers 63
of the top force 61.and their corresponding ferromagnetic 10 substance

| ayers 67 Wie tlhetbont barteree, 68ntthghesal rotindinagnetegroasopheatefl,i s
formed because the top force 61 and the bottomforce 65 have ferromagnetic
‘subst ance Yhefkety 63, m@gnetbgptieidehyving higheul intensihg abl ding materia
| ayers 20a, the conductive particles P dispersed in the nolding 15

materi al [IRRAErCTDAAFEC L Hee cBehrOpagnrbhs subpeenae Lagersohdi PEtive

parts 22 f%{ connection | ocated between the -
the top force 61 and their corresponding ferromagnetic

10 sﬁbstance 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 pérticles P existing above and below the

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




|

|

ferromagnetic substance |ayers 63 of the top force 61 ang 1&@%&005

correspondi ng ferromagneti c substance | ayers 67 of the Do orce 65,
and oriented so as to align in the 20 thickness-wi se direction of the
nmol ding material layers as illustrated in Fig." 10. In the above-descri bed

process, the franme plate 10 is conposed of the magnetic netal, so that a
magnetic field having higher intensity at portions between the frame plate
10, and t hgathebedf btepephatebic2borRdnbelicoRuPLaLA RS 1EhatsVics kit i es
thereof. As a result, the conductive particles P existing above and bel ow
the franmethkateplBotrnet bz anlidthg fetebmabnkayer sulhAaake Nel ¥ sAdgust
2005 55 gat hered between the ferronmagnetic substance |ayers 63 of the top
force 61 anfl the bettomufjnetec65ybbtiancembayetretainedl abkechandomeilonce 65,
but remain retai ned above and below the frame plate 10. 5 In this state,

t he nol di nghemfeanal player $020A are subjected to a curing treatnent,
whereby the elastic anisotropically conductive filns 20 each conposed of a
functi dnal part 21, thihswhtehea phermbildyngfmebadisli Yeyepar 28A2arkor
connection containing the conductive particles 10 P in the el astic

pol yneri c S¥pseahed tp a cunikgorreatmenso wherebvathgneilnsthe

~thickness-wi se direction are arranged in a state nmutually insulated by an

i nsul at i ng@PpaFetraricahpyseendpctheecfadnfc2poryrbr Fempasstanéed i n whi ch
the condugtive particles P are not present at_all or scarcely 15 present,
and a suppbrietRit BECtwhi chinswidahi aubdarylaby ofncegfuFtyveor med at a

peri pheral edge fﬁ %he functiopal part 21 and in which the conductive
partiCIeS_Rﬁﬁ.% or connecticn containing 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




contained in the elastic polyneric substance, are fornedsiAugust X3t e that
the supported part 25 has been fixed to.the 20 inner periphery about each
ani'sotropi cally conductive film arranging hole 11 of the frane plate 10,
t hereby producing an anisotropically conductive connector. In the
above-described process, the intensity of the external magnetic field
applied to the portions to becone 25 the conductive parts 22 for
connecti on0ahdtbhe. pofit banthe abecane.the supported parts 25 in the nol ding
material |ayers 20A is preferably an intensity that it anmounts to 8 August
2005 56 0.1 to 2TbeTconitpetawetmget dfietharmafdingamnaeatriafl fhgewsl di ng
material layers 20A is suitably selected according to the material used.
However, tBeAtieasudhabily gedecakbllyaconddihgdtbythehmatiemgad tisedt nent .
When the curing treatnent of the nolding material |ayers 20A i s conducted
by heati nglioveves, ohhg thnestmeatyisogpnevidévachedtetednbgnaeheetiogagnet .
Specific heating tenperature and heating tine are suitably selected in
vi ew of° t hBrRaRESnsf tHeepotereru vinubereaigeent o f otlné myohdimgi al and the
~like, the time required for novenent of the conductive particles P,.and
the like. Mageb+Angryerehélanisocroguehetlyb¥ohdatinge ébnaeceBlydescri bed
above, it is hard to be deforned and easy to handl e because the supported
parts 25 iRSFoFFREY atotRECVi8epar hpAEREI 1BdER B cFRECPAEBELonal part 21
havi ng t he condyctive arts 22 for connection,, and this supported_part 25
is fixed tPEHe +ﬁn%?ag§?gpﬁ%T995ﬁBHFetﬁ%d bt bR optREl AYecBRAERPLYe
flln?arraqgéfghgggei&lvigwtgg the kinds of the polymeric substance~
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 the 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 positioning and the holding and
20 fixing to a wafer as an object for inspection can be easily
conducted upon an electrically connecting operation to the
wafer. |
Since the anisotropically 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




frame plate 10, whereby the positioning and the hol di ng &gt 400si ng to a
waf er as an object for inspection can. e easily conducted upon an

el ectrically connecting operation to th waf er. Since the anisotropically
conductive connector is obtained by subjecting the nolding nmaterial |ayers
20A to 25 the curing treatnent in a state that the conductive particles P
have been retained in the portions to becone the supported parts 25 in the
mol di ng mabgri @brl ayxenp120AaBpAygust a20@9netiky fifka examploge appl ying a
magnetic field to those .portions in the formation of the elastic

ani sot r opi paktyonsonduthievéotinkind 0R0p £t kR eC @ldualiicvanjabttirelesa® 1§Xi St i ng
in the portions to becone the supported parts 25in the nolding 5 materi al

| ayers 20A¢condectpeet Eohms| 80at édeabouduand vieelpawttike eisnPeexperiipherines
about the anisotropically conductive filmarranging holes 11 in the frane
pl ate 10, bhe portigathépebeabmehéhpostippnsted perase 26he chedmeflidiagpart s
22 for connection, so that the conductive particles P are 10 prevented
from béi ngnabariphedaivarexgeds inet hportaduost lveatpdr hbo22 fhad bednection

| ocat ed npst outside anpbng the conductive parts.22 for connection in the
resul ti ng Erasineeranesbphopieal fhosbntbet anéspitkopizelliccondingliye t here
is no need of reducing the content of the conductive particles 15 P in the-
nol di ng netelnaprrageiagobalesolinde ghedfrewvadnériei 49.i srechPéved with
certainty in all the conductive parts 22 for connection in the elastic
ani sot r opi LA €dnbctRGePPT FHRRS0L0 dhEcABrebher copAYatavRngapEEPaRt y

bet ween aQ&acent conductive pagts 22 ) )
_ 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




20 for connection can be achieved with certainty. Since gagyusf200Be

ani sotropically conductive film arrang% g holes 11 in the frame plate 10
is formed corresponding to an electro region in which electrodes to be
i nspected of integrated circuits in a wafer as an object 25 for inspection
have been fornmed, and the elastic anisotropically conductive film 20

| arranged in the each of anisotropically conductive filmarranging hole 11
- may be 8 AggHst 2005r58,swakl ihdiadficaalt Beaskdicvbdidbtebpdicad ly

anisotropically conductive filnms 20 are easy to be fornmed. In addition,
since the ebagtitcigsl salmepkoaklky ceepdiet bee fbirled20 smehdditihcarea is
little in the absolute quantity of thermal 5 expansion in. a plane
direction sintbethkasihetiankadkvapoedlckhy lgordudticvevei Emlg0 26vemalfien it
is subjected to thermal hysteresis, the thermal expansion of the elastic
ani sot ropi tal byeeonduttiitvéef ihmcBe kmbsbietpl anentdityeofi dheirmadur el y
restrained by the frane plate by using 10 a material having a | ow
coef fi & enexphnbiinsaint hepirahe dipegsion as that eflestfiormi ng the frane
plate 10. Accordingly, a good electrically connected state can be stably
retai ned egphspheapthaliyBrondyctivepdiflor g@deyrnavhedr @é&- dFea wafer. 15
Since the positioning holes 16 are forned in the frane plate 10,
posi ti oni ngubdechedwapethasmphehybfesestisr thaspberman 6KXPRRELEMY €dit board
for inspection can be easily conducted. Since the air circulating holes 15
are formedthp ehastpo ppipetpraicaldy srrdugitivengip®t dledrt e plane
anisotropically | ) : _ .
: direttion is surely restrained by the frame plate by 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 holes 16 are formed in the
frame plate 10, positioning 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 the time 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

inspection apparatus for wafer, which will be described

subsequently, whereby the anisotropically conductive




conductive connector and the circuit board for inspectiog istQ@ﬁéharged
through the air circulating holes 15 of the frane plate fﬁ'g? tinme the
pressure within a chanber is reduced when t hat by the pressure reducing
systemis 25 utilized as the nmeans for pressing the probe nenber in an

i nspection apparatus for wafer, which will be described subsequently,

wher eby the anisotropically conductive 8 August 2005 59 connector can be

surely brogghtebBb® @gﬁssecgﬂ&aﬁy wrblighke igicbcuibsRoabd ther LWAsReehkon, so
that necessary el ectrical connection can be achieved with certainty.

[ I nspect i opiappat abysrfiofovaligkpedtkbd, 44 kBad ﬁé@é%s%%?tanéErYbQW
schematically illustrating the construction of an exenplary inspection

. appar at usohREcweber cAAKbBJaUEeeObdl hetAnteetkepkoal |y conductive
connector according to the present invention. The inspection apparatus for

waf er servesngpepeiébor apdlrekeast Ebeakairagpecti on of each of a plurality of
integrated circuits formed on a wafer in a state of the wafer. The

i nspecti on appariidgis Ibriswabecrshovwpetnibhgl tiewhashamptobelibgnber 1 for
conducting electrical connection, of each of electrodes 7 to be inspected
of a waf eriblasteartisaobhectohstrunspent bbnahoeaempitey. iAspaksdon
illustrated on an enlarged scale in Fig.-12, the probe nenber 1 has a
circuit bozprRrBOtdnrionspeteromakdngt heef pbnthsusrhasetrppowellgurface in
Fig. 11) of which a plurality of inspection electrodes 31 have been forned
i n accor da¢rrdpetive hcenpacter nacoprdspontd nghe opuepanteinveniting.

electrodes 7 to be inspected of the wafer 6 as the object for
The inspection apparatus for wafer serves to perform

10 electrical inspection of each of a plurality of 1ntegratéd
circuits 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




- the connector are opposed to and brought into contact with the S August

inspection. On the surface of the circuit board 30 for QOQQQQQMQQ i's
provi ded the anisotropically conductive connector 2 of the structure
illustrated in Figs. 1 to 4 in 25 such & manner that the conductive parts
22 for connection in the elastic anisotropically conductive filnms 20 of

2005 60 inspection electrodes 31 of the circuit board 30 for inspection,

respoctivel yopCocthe Ligptrsyelase LLOJRL c3plscerbo B dg Fhk Of the

ani sotropi cally. conductive connector a shéet-like connector -

40, wh t 4 d
0 e b ch ol o et e g e o

in an insulatfng sheet pattern corresponding to

the patterg,pfatbe; gl pegrodes thQthaniQéEEsbﬁgaQE t hgn¥ateLvE as the
object for inspection, In such a manner that the e?ectrode structures 42

are opposessifedoang pgoygs&la@aoacgnééﬁilwkéhcgﬁﬁeEQBQU@blvgnpaﬁiéhZZ
for connection in the elastic anisotropically conductive | ms 20 of the

ani sot 5opi £3b1 Yr£PNEYCE E VE1 E6PPEEE Okt 2ucthi8EPeabi ML Y. béantaeraaggdsurface
(upper surface in Fig. 11) of the 15 circuit board 30 for inspection in

‘the probe penderidsdbat Pi@ViNest as pr esshBgophahee 3wl en ﬁh@sﬁuttékﬂg t he
probe nenber 1 downward. A wafer nounting table 4, on which the wafer 6

as the objestréasondibmgctsd othe spaouatedofi sherevededobesow thebpr obe nmenber
1. A heater 5 is connected 20 to each of the pressing plate 3 and the
waf er rmuntnspgectabl@fztthe Asafebabeasatiesi abjéot faki bgsppcthenci iouit
board 30

such a manner that the electrode structures 42 are opposed

10  to and brought into contact with the conductive parts 22
for connection in the elastic anisotropically 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 materialrforlmaking.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 bhenol resiﬁs, glass

fiber-reinforced polyimide resins and glass fiber-



for inspection, may be used each of conventionally knowng Agusrpsbase

mat eri al s. Specific exanples thereof include 25 conposite resin materials
such as glass fiber-reinforced epoxy rfekins, glass fiber-reinforced pheno
resins, glass fiber-reinforced polyimde resins and glass fiber 8 August
2005 61 reinforced bisnaleimdotriazine resins, and ceramic materials such
as glass, silicon dioxide and alum na. When an inspection apparatus for

‘wafer for petferping biQﬁaY%F%i&SﬁEiB§iﬁ8n§EE§ﬁE?dag@xE%%?&%?L having a 5

~coefficient of [inear thermal expansion of at npst nor e

preferabl yndiXri0:14 50ch Xs19125K, PRariLeH! aib¥iqnr ghar ablyidax 10-6 to 6 X
109/ K is preferably used as"the base material. Specific exanples of such

a base material wnehuge idSpEYEENn HABSSrallar E3r 0 a8S @bE”%Q@foPﬁiMb'ia,
silicon <carbide, alumnummnitride and boron nitride. The sheet-Ilike

connect or -4l i ML her s ebes nBsRSt rdctdlll | abRadeseri brdvspgekfically. The
sheet-1i ke connector 40 has a flexible insulating. sheet 41, and in this

15 insal at¢ogf sheeéntdlofal phedal thyrnhl ebephhodensSbEUSLURBSL42 xand”
conposed of a netal extending in the thickness-wise direction of
t he. i nsul al/ikng rehreetpridf arab lar nangad Wi t& 8 xSpacy ko0 peatiicetikenyi n a pl ane
direction of the insulating sheet 41 in accordance with the pattern '
corresponddrefenal?ly t hex phd tetn 6f xt he Pliects qoest e dtol hersab pecttad: of t he
wafer 6 as the object for inspection. Each of the electrode structures 42
is formed Hpse imaegrddly connecting a projected front-surface el ectrode
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 electrode structures 42 is formed by
integrally connecting a projected front-surface electrode
part 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




part 43 exposed to the front surface (lower surface in 2% Kidilst 4@s of the

i nsul ati ng sheet 41 and a plate-like back- surface el ectrode part 44
exposed to the back surface of the i nstrt at i ng sheet 41 to each other by a
short circuit 8 August 2005 62 part 45 extending through in the

t hi ckness-wi se direction of the insulating sheet 41. No particul ar
limtation i's i nposed on the insulating sheet 41 so far as it has

i nsul ati ngpprepest ¥xaeddisgbthrexihl ¢n Ak exaprhessaywiesi Aisheet forned of
a pol yam de resin, liqui g crystal polyner, polyester, fluororesins or
the |ike, of aneheatudhtahgednbyti upregnating a cloth woven by fibers with
any of the above-described resins may be wused. 10 No particular limtation
is also inposed va phetithigknessiehtibge iBsSuhpbieg sheehe4dnse1£8ings such
an insulating sheet 41 is flexible. However, it is preferably 10 to 50 pm
nmore prefeshbey 40 50 25rpas As hapetiabulatihgr progeibe gh€cigode
structures 42, 15 may be used nickel, copper, gold, silver, palladium
iron Or thkekikée. THeoeledmmpde, si riedin eshdet aSommanhal & o beanidy  of
those fornmed of a single nmetal, those fornmed of an alloy of at |east two .
met al s andrehose bbtaidedrbytal apphgmeng mblieaséri woluetatssi® &n t he
surfaces of the front-surface el ectrode part 43-and back-surface el ectrode
part 44 intheeldkectebde, sheetuebtréndd by imprevnétianghenctathywerabl e
metal having _high conductivity, such as gold, silver or palladiumis

pr ef er abl Y¥ of Hear§ nwiblatapxi dbt ton dboveedeseribederpains may be

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 electréde_
structure 42, a film of a chemically stable metal having
high conductivity, suéh 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



25 is prevented, and electrode parts small in contact re@H BBl e
obt ai ned. The projected height of the front-surface el ectrode 8 August 2005
.63 part 43 in the electrode structure is preferably 15 to 50 gm nore
preferably 15 to 30 pmin that stable electrical connection to the

el ectrode 7 to be inspected of the wafer 6 can be achi eved. The dianeter
of the front 5 surface electrode part 43 is preset according to the size
and pitch phrthe3elifcthedesetorbaei BERaCtad#0l 2t he WabeerBbigndsi $o for
exanple, 30 to 80 pm preferably 30 to 50 pm The dianeter of the
back-surfage ghechépdepparérddiynist Be ebeghr edetrbEUSEHREe42 may be
greater than the dianeter 10 of the short circuit part 45 and snmaller than
t he arrangelreatrptbthcofinébeiehectr tle sfieucirutdes742ocabd iiasppeekdr all y
great as much as possible, whereby stable electrical connection to the
conduct i vetparwa@rf 6r cagsonaegthbaved. t thel dbdmetani Dt tiopi £abhy-
conductive film 15 20 of the anisotropically conductive connector 20 can
al so e ashitsed elebtredeapaty. 4Thést hrekaesacobrihiegbaokthsusfiace part
44 is preferably 20 to 50 Mn nore preferably 35 to 50 pmin that the
strengt h i 8andupitehent! yhéi gheahdodesceb| bat inepeciefdvefdthabiwvhifey bs

achi eved. .20 The dianeter of the short circuit part 45 in the electrode
structure a2dj%s prédereabiypBo, t 30 800 ph Moy eprefefabipl §0300t H050mpm i n

t hat sufficiently-hi h strength is achieved. The sheet-I|ike connector 40
can be produced, TH®rdiames@mi ethe nPaple-sorfaof nglpahhede part 44 in

the electrode structure 42 may be greater than the diameter
10 of the short circuit part 45 andrsmaller 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



A lam nate material obtained by |lamnating a netal |ayer %ug{bdﬁgsul ating
sheet 41 is provided, and a 8 August 2005 64 plurality OP trough-hol es
extendi ng through in the t hi ckness-wi s®¥direction of the i nsul ati ng sheet
41 are fornmed in the insulating sheet 41 of the lamnate material in
accordance wth a pattern corresponding to a pattern of 5 el ectrode
structures 42 to be forned by | aser processing, dry etch processing or the

like. Thisphawhnate ot ehirdhghSholiken estindehed e Rt ald tthegr aphy and
plating treatnment, whereby short circuit parts 45 integrally connected to

the nmetal thayeneakewfigened rektlibe L eughihehastihd Rk iansukati ng sheet
41, and at the sane tinme, projected front- surface el ectrode parts 43

integral | yfopnadctiadthe theulbespecikhwetshar bfCivheuilbmpakis #atareafior med
on the front surface of the insulating sheet 41. Thereafter, the netal

| ayer of the hanbrdtaceatérhak batsebjnecbedespondihet @cla ehtkiens bifeat ment
to renbve a part thereof, thereby form ng back-surface electrode parts 44
to form theletecbdedetrattucksr 42 48, bah€oehyd by dheet birkeesainect or 40
is provided. In such an electrical inspection apparatus, a wafer 6 20 as
an obj ect floy ehsheptrpomsssngoomt édeonikke Wahes lamimitagnabbieall, iand the -
probe nmenber 1 is then pressurized downward by the pressing plate 3,

wher eby t hehenespeiervedf tonphotirflatbogrephyodadpplasiag treahmensl ect r ode
structures 42 of the sheet-like connector 40 25 thereof are brought into
contact w ¥RerplyrskertesponadiifgrastectPodaserredlye conspeteddtof thRe waf er

6, and further .
' metal layer are formed in the through-holes 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




the respective electrodes 7 to be inspected of the wafer 6 65 8 August 2005
are pressurized by the front-surface el ectrodes parts 438 Aughstd009 st at e,
the each of the conductive parts 22 for5connection in the elastic

ani sotropically conductive filnms 20 of the anisotropically conductive
‘connector 2 are held 5 and pressurized by the inspection el ectrodes 31 of
the circuit board 30 for inspection and the front-surface electrode parts

43 in the §£§C%£8Q§u§E&H9tB&e%hézngnEhéur%BﬁgtF%%ng88899ﬁ59£s493a“d

compressed in'the thickness- wse direction o astrc anisotropically

conduct!veIﬂOtﬁigngtgee,wﬁﬁéEQxcﬁoaﬂUEBEV@pHahB%i@éepBQEQEgzi?okhe
respective conductive parts 22 for connection in the thickness-w se

direction theneetioASia tRE8ULLaseh8ChALSBkropQRREE, CRNBELWERR hens
el ectrodes 7 to be inspected of the wafer 6 and the inspection el ectrodes

31 of the zoreni thd5ahoastraPitariinepaatibenviScashbeved. 2Thesepkigr, the
wafer 6 is heated to a prescribed tenperature by the heater 5 through the

waf er Bourdndigptabserdzaadbyhenpr easpogtpbat €138ctthdebi $1Sbat ehenecessary
el ectrical inspection i's curried out on each of a plurality of integrated

circuits imitdweitZBoxnd eB06foActnsdényibn suahtns fnspecsippagpparatus for
wafer, electrical connection to the electrodes 7 to be inspected of the
waf er 6 assldwtobjlecpafts 4dspecthenciscachdevetdruttunaghd? hef peiobe nenber
1 having the above-described 25 anisotropically conductive connector 2.
Ther ef or e, shagristikbai eepnearntohot @i agd andmp res agdt n t tiee walf bektansbe
conducted with ease even when the pitch of the. electrodes 7
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




8 August 2005 66 to be inspected is small, and noreover §A¥§&$émﬁbl|lty on
connection to each electrode to. be inspected is achieved. Since each

el astic anisotropically conductive filn®®0 in the anisotropically
conductive connector 2 is small in 5 its own area, and the absol ute
quantity of thermal expansion in a plane direction of the elastic
anisotropically conductive film20 is little even when it i's subjected to

thermal hy sfenes)opthe b gLml oipansiy ogm%%vte@eh%' sy gg_r duoppeally

‘conductive fi ane ‘direc rStsurd

frame platedphedSbR0Ld EBLET 'eiaLLactE?:Wd@gt% LW gkt ccoré. Al le@%ar ther nal

expansion as that for formng the frane pIa e a good

electrically CO”Q@BE@de§Eﬁt@lﬁ@ﬂlgeanigg p&EBQ&QGgoﬁMSBtwﬂgnf&Eﬁ Y§ Bl

test is performed on a 15 large-area wa IS a Cross-sectiona
vneM/schenahl%ﬁblxnlsbkyéb&agnmg Eeﬁdaeﬁibéuebhﬁac%BraQOEQe%mSF?"Rhary

I nspectl on appar at us for wafer mak I Nng use of ani sotropi ca

COﬂdUCtSVel%@“ﬂ&ﬁt@keaccgﬁdlBﬁethEBQutgoqQéﬁ%gﬂk bRVeRki-RA1 Th'S
i nspection apparatus for wafer has a box-type anber 50 opened at the top

thereof, iexphinehos waterpbans dapeebiigat oFOLhkNspaskien i s contained. An
evacuation pi pe 51 for evacuating air within the chanber 50 is provided in

-25 a sidemmlikottophislthacbraubivandian guagyat 9et(B8otviehl wekhated) such
as, for exanple, a vacuum punp is connected to the evacuation pipe 51. 8
August 2005s subjected to thermal hysteresis, the thermal expansion
of the elastic anisotropically 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.




67 A probe nmenmber 1 of the sane structure as the probe ggg@gg;bogn t he
inspection apparatus for wafer showmn in Fig. 1 is arranged on the chanber
50 so as to air-tightly close the openfhg of the chanber 50. Mre
~specifically, an 5 0-ring 55 having elasticity is arranged in cl ose contact
on the upper end surface of the sidewall in the chanber 50, and the probe
menber 1 is arranged in a state. that anisotropically conductive connector

2 and sheet-likep gggﬁgcﬁgﬁbgg &hggegggar m%OQEﬁhBQ Ny Ehﬁhgh 50 and

10 the periphery o e circult boar I nspection ere as been

brought inhanskese gantaet jWshkheno; abb@gatﬁg £b? @deLti efo HhhgnCIrCUIt

board 30 for inspectionis retained in"a state pressurize ownward by a

pressing plgte13iprayirdadeanohnenkack gbet-acs GHPRSr tsukfaceibAL,9. 15
13) thereof. A heater 5 iS connected to the chanber 50 and the™ pressing

plate 3. |p1syehtna bpspesli e %BBaEﬁbM§eE050“ﬂﬁ@6retéﬁbci%f%%%!f*V!ﬁr“”
the chanber 50 is reduced to, for 'exanple, 20 1,000 Pa or |ower

~driving the-evagusbohagengeetadtieitheigvaeuahiyen mhpélééeOthbscﬁhaﬂber
50. As a result, the probe nmenber 1 is pressurized dowward by the

atnDspherlthepﬂpﬁsnrendMB6t£b¢etbf Oher kigehaliisigl apki 6akhyedefor med, and
the probe nmenber 1 is noved downward. As a result, 25 each of electrodes 7
t o be i nspesdethef ptbeevaémbet ar &s nespagedvehyapsessdrtized by their
corresponding front- surface electrode parts 43 in electrode structures 42
~of 68 8 AugmstoRO@bically conductive connector 2 and sheet-like

connector 40 thereof are contained in tﬁe chamber 50 and
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

respectively pressurized by their corresponding front-

surface electrode parts 43 in electrode structures 42 of




the sheet-like connector 40. In this state, the each of 82@% &ggggctive

parts 22 for connection in the elastic gnisotropically dtictiVe filns
20 of the anisotropically .conducti v&%connector 2 are respectively held
and pressurized by the inspection el ectrode s 31 of the circuit board 30
for inspection and the front-surface electrode parts 43 in the el ectrode
structures 42 of the sheet-like connector 40 and conpressed in the

t hi ckness- wihze stieeaetliike ddieieeafor wher eby eBadugthye, pahBsearr Herned in
the 10 respective conductive parts 22 for connection in the thickness-w se

direction tther eohduls izer paultts, 26| €l icoaine XARIEGH ahebetiwren o he

el ectrodes 7 to be inspected of the wafer -6 and the inspection el ectrodes
31 of the enisgitropboandy3@onoiudtisgedtilas 29 achitheedniBaerepfian.ly he
wafer 15 6 is heated to a prescribed tenperature by the heater 5 through

t he chanbercoB@uandveheopnessiony 2plaate re3pelatitvikily helst anhe, necessary

el ectrical inspection is curried out on each of a plurality of integrated
circui t® | Rreheundked by thecdmspegtionsedkcamodesp8dt odn thppaiatous Hf or
wafer, 20 the sanme effects as those in the inspection apparatus for wafer
shown i n FPgardi130afer Bpspghtigboand theaddiontosurfheewhdketicnsipect i on
apparatus can be mniaturized because any |arge-sized pressing nmechani sm

i s not reqBPFEd, 4dndn EBere6tertrrenhsrachares 62a9ft fheobheet—flake

i nspection can 25 be pressed by even force even when the wafer 6 is a wafer
“having a | 5PBBeSFeE 8P ®RAcROoMREcargrettr the ABégkngspnehes déregtéamer,
for exanpl I n %ddigion sincg the air 8 August 2005 69, circulating holes
15 are for MR8 FRTy nBRRFERYE GPRHBCEAVEnPaths 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




t he ani sotropically conductive connector 2, air existing,_ Jbetween_the

ani sotropically conductive connector 2 and the <circuit BowoUsta§oP or

i nspection is discharged through the 5gr circulating holes 15 of the
frame plate 10 in the anisotropically conductive connector 2 at the tine
the pressure wthin the chanber 50 is reduced, whereby the

ani sotropically conductive connector 2 can be surely brought into close
contact with the circuit board 30 for 10 inspection, so that necessary

el ectri cal césanéeting bahe%e15a@ﬁﬁeﬁ@émﬂﬂthncéhﬁafﬁﬁve poeter 18ndadi nent s]
The present_invention is not limted to the above- described enbodi nents,
and such vahﬁoa§lﬁﬁarﬁpé5@ibﬁscagducmsvaegenn96805e2omﬁhﬁyeﬁésaaaad

t her et o. In the anisotropically_conductive connector conductive parts
for non- coHﬁEUF?BntFﬁa?nh?%tﬁ%PlcéiéEtFPEQPP?lﬁénﬁQEPQGt?B angnel EBErode to
be inspected in, a waf may be formed, in the elastic anisotropically 20
conduct i veCtFEHEE2BORR aﬂgl ?BanBP?ﬁEIEBnaﬁc99§§hﬁﬁg?§ EErOFgﬁ &BRnect i on.

The ani otro ically. conducti necto avi ng anj sot ropi ca Iy conductive
(e & GRE RS Cont o S8 DAroE Fbe ABARESRLEES: bb RRvEnBRen fof med

an “ere'”aftﬁrggf%% gYa%?? ugﬁ?g%i?ég%%a%P§ : %ﬁﬂ%ﬁ%ﬁﬁ‘%%lﬁﬁtrat'”g’ >

an_ enl ar ge?" 3¢ ; h Fn an
o S o gL EOTURE Ly eTMEEL oL 45910 D0 TOLIGT B AU 005 T

conductive, ﬂiégiggkf%aiﬁﬁScéﬁﬁﬁ%%l&@'ggﬁﬂgctor 2 can be surely

brought into close contact with the qircuit board 30 for

' 10 inspection, so that necessary electrical cdnnection can be
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




conductive connector, a plurality of conductive parts 22_ for ﬁﬁﬁEECtion

that are electrically connected to 5 el ectrodes to be in?ﬁﬂ@*é a waf er
as an object for inspection and extenddn the thickness-w se direction
(direction perpendicular to the paper in Fig. 14) of the filmare arranged
so as to align in 2 rows in accordance wth a pattern corresponding to a
pattern of the electrodes 10 to be inspected. These conductive parts 22 for

ti t ai ductive. icl hi bi t ti.smat high
density i n"BoSUHlE b Pentha KEoREPEo B FBPA t HE' EHICRISE wise
di ti |y i | [ ti 23; .1, which
the- conductiveoharPEar oty JeaMRRERATE Bl he P Bt " PRREr B oA Dol i mea

Conduct | vec 354 5 206 {5 AOBEGRINESLE QP03 BF o 0ok PLEEtLLCALT Y, connect ed

to any el ectrode to be inspectéd i er as r~Tnspection

and EXte”df&fg é&‘?neégjzé}}ffg{r?ﬁéﬁ"‘éﬁg QiéS’FHBQl Ccd QR LOBL. pef yeen the

conductive 20 parts connectiron located nost outside in a direction

that the conductiass pab!ise 2Znl0LaL0ONRhts Pl 2L1ANGGKY c20drhe frame

pl ate 10. The conductive parts 26 r non- connection

conducti ve; Radd €l & £xdi dkténg i NBgREt LRI Rle £ O dengityctibv R State
oriented so as to 25 align in the thickness-w se direction and are nutually

insul at ed {dredheor PEksdh I EcwBa £ St32th O p SNt i 1y byr AN of Nl ating
part 23, in which the conductive particles are 8 August 2005 71 not

cont ai ned Bilmldrorascaiged ys€ond atvediidm ihe erdpdi iendcddtdsicat ed,
projected parts 24 and projected parts 27 protruding from other surfaces
than . 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




portions, at which the conductive parts 22 for connectiogﬁgg&Qnggripheries
t hereof ~are |l ocated, and portions, at which the conductive“parts 26 for
~non-connection and peripheries thereoflare |ocated, are forned on both
sides of the functional part 21 in the elastic anisotropically conductive
film20. 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

t he ani sotraopically _condyctive filmarrangin le; 11 in the frame plate
10 is int é’é’r aIclof/lt‘—’%’gfrﬁl %ggn ianl\t}ofsﬁ ys'?faol?cr?elc}’ \%\ﬁr%atq%g ‘'unctional part 21, and

15 the SUPPOrteq PRyc! oAl SAMKHINS 110 GANEL YR RAUIL LS Uheha

constitutions afe basically the sane as thos€ “in-the anisotropically

conduct | v8,89RARELODLAAAMN | B8t hd % b Bier! S Sl A ew

ill'ustrating; on an“enlarged , an elastic anisotropically

conduct i veokicillisn an it LRl G SN P MS 9NN QordRRAGAY' L0 a

further nb odi nent of the present 1nvention. In the elastic

ani sotg ophgal bk rGPRGUGHY & Hd B2 A 1SR $Ofd QRird8ldns , Gandpaidnve
connector, a plurality of conductive parts 22 25 for connection that are

el ectricakhy conneeckadd @ardleoly gdas ﬁ&%ﬂd&l@@ﬁd&ﬂd‘géﬂ@ﬁﬁri@% an
[

object for inspection-and extend in the thickness-w se rection 8 August
2005 72 (dheeebironrpenpeadiccyl alrd Gddidapebdth Bidlesl?) ahd he filmare

arranged so as to align in accordance with a pattern corresponding to a
pattern ofuhbeiehadt hbages 2ti0 ibe thd rEpeatied anikeseopdrdildtyi ve parts 22 for
connecti on '
: 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




5 contain conductive particles exhibiting magnetism at hi %F' defpisty in a
state oriented so as to align in the. thickness-w se di r8ec ovand are
mutual |y insulated by an insulating pa& 23, in which the conductive
particles are not contained at all or scarcely contained. 10 Two
conductive parts 22 for connection, which are |ocated at the center anong
these conductive parts 22 for connection and adjacent to each other, are
arranged w . t n adj acent
conduct i velSar feSof RERSEALERLEL LU Fapll S e 15 o o o |
non-connecg{ g 1hat s qelecisically; gonnect Yo £eci rode to be
inspected in the V\B.? eyarg(géjt hego%% ect. Jf%[? %ﬁspﬁ%?%%%n%d’f%t eénds in the
thi ckness-yi see di r&6t 1 O8pohdide" 1B BRI Ve, the. &h & anlicti Y DS H22 for
connection, which are I ocated at the center and adjacent to each other. 20
The conducini e Padd. 2@HQle MRS R tEORLAIMS e neenduet i ve particles
exhi biting magnetismat high density in a state oriented so as to align in
the t hbcknasse M 1 €co kil @61 ¢ Np R ¢ Be STUE e 1 ¥t 1 M UhRy ek £ 1P ¢ hei gonduct i ve
parts 22 for connection by an insulating part 23, in which 25 the .
conducti veiradit el 85 arctaed sondmtaekatadlio dligeancetne contained. in
the enbodinent illustrated, projected parts 24 and 8 August 2005 73

proj-ect ed {airdkneklspFi0d ¢ Ut g Torin axidh ef r & Uid aeeS1 hidtsu potdd ans,arat whi ch

the conductive parts 22 for connection and peripheries thereof are

| ocat ed, andsydrtirongramt 3% cin wthiecke ortch ctorvaaintss b fiorlgrremonnect i on
and peripheries 5 thereof are located, are fornmed at those portions on both

not contained at all cor 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




sides of the functional part 21 in the elastic anisotro iA‘i@hé’&bo‘éQ”dUC“ ve
film20. At the peripheral edge of the7%unctional part 21, supported
part 25 that is fixed to and supported by the 10 inner peripheral edge
about the anisotropically conductive filmarranging hole 11 in the frame
plate 10.is integrally and continuously fornmed with the functional part
21, and the supported part 25 contains the conductive particles. O her

speci fic geugldidd PRTHR @7hasicratddi dd e thky aurifhese itharhe
ani sotropi cally conductive connector shown- in Figs. 1 to 4. The

ani sot r opipealtlilh nEQN GUC LitMe: HC AhRe Cofd sl tawe ipartsi @2 ¥4 rardrnkeetion

ani sotropically conductive connector showmn in Fig. 15 can be produced in a
simlar nmapdeperaphke i23 phecess fafe Iroaditeid)g ante panitsomnsgpiadalwhyich
conductive connector shown in Figs. 1 to 4 by using a nold conposed of a
top force tard conldoicttdwe graaes @% Viitirc mhdreracomegridione arsulpstrapdeligger s have
been respectively forned in accordance with a pattern corresponding to an
ar r anggnenher2p fpatricerimcaftetche agenditotiad garthe s22 poart icgvwn ect errhand
conductive parts 26 for non-connection in the elastic anisotropically
conduct i ve idielsne £2@&heo flvewctfiomadd paartd Hord 4@ ARIGEH 2005 magneti c

subst ance | ayers have been forned at portions other than the ferronmagnetic
subst ance andypertsopicagilac easiduatigendlidws¥®wn in Fig. 6. According to such
"a nold, a pair of, for exanple, 5 electromagnets are arranged _qon the upper
“surface of a badé theaperipherélt §igeorde thed fPRETLEREL Bdrftadd (of a base

supported part 25 that is fixed to and supported by the
“10 inner peripheral edge ab0utrthe 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-




plate in the bottomforce, and the el ectronmagnets are ogerategZ ghereby in
a nolding material |ayers forned betmggn the top force ntHILFL98t t om
force, conductive 10 particles dispers in portions to becone the
functional parts 21 in the nolding material |ayers are gathered at
porti-ons to becone the conductive parts 22. for connection and portions to
becone the conductive parts 26 for non- connection, and oriented so as to

align in theyddiickness thhdd seWireddven mfert e mldliatg pwierdad | ayers. On
the other hand, the conductive particles |ocated above and bel ow the

frame pl at@hkl idharheh®Ifidiermirieitiadl dulydiahcd AWpidrd etiai A ebafe and
belowthe frame plate 10. In this state, the nolding material |ayers are
20 subj ecti#@: mi>lal GWdwig ity €digrerd., whereby the elastic anisotropically

conductive films 20 each conposed of the functional part 21, in which a
plurality of thaceordith ve spati @ 2@ ldor acpadecbifon fand ecanglet,i ve parts
26 for non- connection containing the conductive particles in the 25
el asti B palererrionasuiettsamce iar margieal eroribentuggeso sag-ffaxe alfi gn bhas4 he
t-hi ckness-wi se direction are arranged in a state nutually insulated by the
~insul ati ngplpdret 123 thenfoped o caugust 2603 orgrofsur@csl &t iac hesiegyneri c
substance, in which the' conductive particles are not present at all or
scarcel y plagsedn tiuedbothens dppwe.e@nshrtie2® legiiiremaanadéntdbfuous! y and
integrally formed at a peripheral edge of the functional part 21 and in
whi ch t he cpsF@led.v#hgaebvclids oo Iddmoamide ritd 1t HeYed1sastdm@ssbl yneri c
substance, are fornmed in a state that the supported part_ 25 has been fixed
to the inh@ﬁW§§Pi§ﬁ€r$°p force and the 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 as 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 and below the frame plate 10.
In this state, the molding material layers are
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 polymeric substance in a state oriented so as to

align in the thickness-wise direction are arranged in a

state mutually insulated by the insulating part 23 composed




about each anisotropically .conductive filmarranging hole 11 of the frame

~plate 10, thereby producing the 10 anisotropically cond8AUdve Z98anect or .

- The conductive parts 26 for non-connect7®n in the anisotropically

conductive connector shown in Fig. 14 are obtained by applying a magnetic

field to the-portions to becone the conductive parts 26 for non-connection
in the 15 nolding material |ayers upon the formation of the elastic

i sot i cal ti films.20 t t her th duct i i.cl
ol out nor baR Ll BRAuT LY Bon IR 20 sBLHRRET SRS unIORRRE VRRRRERSESS o
| t ; ' 22 .f : [ d the f
rate” 10020 LR TEIL A BONAChEURRE LE 211 8L ROAREEl OB ARG hDe b

e e A e S 7 L

us, the conductive ~par sTar é préven

being-conteseﬁgdiQteécga§ibﬂergmeen§e§h@n%hEO%ahsgiBBa& ggggiggrgﬂdthe

nmol ding material 25 [ayers™to beco e conductive part connecti on

ol ding | . ] C E the c Art s . o
in  the fofaayheanofnt eoﬁaaékaeeaaa§9&egegﬁghggcggggu§EHVEn khEns

Accordi ngly, even when the each elastic ani sotropically

conduct i veefhs8Bc 2ol gmbei bOENBILhANE, SeBPaLahLMEEY) HBBY candyghi ygeparts
22 for connecti on, 1t is surel Yy prevent ed to contain an excessive anpbunt

of the copgpsbivedppattcheshhh bhencendugt tyerpar iand2 Haripnheepnection
| ocated nost outside in the elastic anisotropically conductive Tilm 20.

The conduciboet peath 26ik6tr8phcsdDecbh@ActDvéheilanhsohh@phgahbYe
conductive connector shown in Fig. 15 are

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 showﬁ in Fig. 14 are
. obtained by appiying a magnetic field to the portions to

become the conductive parts 26 for non-connection in the

15 molding material layeré 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 beéome 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 elasticaniéothopically conductive

‘films 20. Accordingly, even when the each elastic




obt ai ned by applylng a magnetic field to.the portions to_10 becg t he
conductive parts 26 for non-connection in the nolding nﬁ%@Hﬁ ﬁzdggyers upon
the formation of the elastic anisotropfgally conductive filnms 20 to gather
the conductive particles existing between two adjacent portions arranged
with a great clearance to beconme the conductive 15 parts 22 for connection
at the portion to becone the conductive part for non-connection, in each

| d ; bj h | di I
oL 09,  TERECRBLoLREE 0, 2B, SHRLSOL 9y oL pl TRl laver o

~prevent ed Eéﬂﬂhpgkggeignhﬁhgegohau%§§%25pa@F%?nbh§8F“D ad AZeAh. poLti ons

-arranged wth great

| earancé 1 n €ach 8Pt 8 becone

t he conducigvgure@%dur@%egegdceengghkggnl98} nggea'gaogattg% ghastic

ani sotropically co ctive t1lns ccor an_ excessive anount of
the C0ndUC&bH&uEéi%bcb§§tﬁéﬂeQelﬁuEﬁEycgﬁdBEﬁisgtggrQEOEEb?bgg contained in

t hese conductive parts 22 for connection even wh e el as

ani sot r50pl@@ﬁhactieﬂdysah*é@dfmbgﬁ dQtkeqbesforped. gach; pave at least 28
August 2005 77 conductive -parts 22 .for connection arranged with a great

cl earance.af23otfopNead i, SEbhAREEREYFEORAYGt | ve connector, the projected
parts 24 in the elastic anisotropically 5 conductive filns 20 are not

essential, and orige oM@t i GeIpREES IRYEHL hdRlcoRedtiSeEEROLRPOrti on may
be forned. (3) Anetal |layer nay be fornmed on the surfaces of the

conduct i vearmpis ¢ sr@2i éal 1 g ooowedt ¢ bive Ncbhte €t 86t ko SR FOPI Cabl ¥re
conductive filns 20.
‘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




10 (4) Wen a non-nmagnetic substance is used as a base qg ggf t he
frame plate 10 in the production of the anisotropically co uctl
connector, a means of plating inner péripheries about the anlsotroplcally
conductive filmarranging holes 11 in the frane plate 10 Wth a 15
magneti c substance or coating themw th a nagnetic paint to apply a
magnetic field thereto, or a nmeans of formng ferromagnetic substance

I | ast i
et S0t T opi STy CORGUETTvE T e 38 L e Gy & TGt & 1151 % Thereto my

20 be utlldfggkggb -means for applying the magnetic field to portions to
become the supported parts 25 in the nmolding material layers 20A. (5) The

use of the spacefy) smotth@sgﬁ%b%lropa dhay TRHRLtaYeOtohihe i Age
material |ayers, and spaces for ormng the elastic anlsotroplcally

conductlvgufdjh dRYpders S ey 184 ad nede betyeesotspi@p fprce and bottom
force e frane pl ate by any other neans. 8 August 2005 78 (6) In the

probe gemM@naddie wheetmd ke conecdoreddent SaNota@sseiid igh .bag it may

have a construction such that the elastic anisotropically conductive filns
20 in the AnisidOPLAIHY LU Ve £OREEs@Mpdrt o maugbe | b mad cont act

with a wafer as an object for inspection to achieve electrical connection.
The present inver)i on wekhlheéagemraiagr bee fdemed bed thepeairffiacalsl pfby t he
fol l owi ng exanpl es. However, the present inventionis not limted to these
exanples.thb[danﬁhuﬁﬂjﬂ1pﬁrWEﬁZQ fowr ¢@stdction 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.




As illustrated in Fig. 16, 40 square integrated circuits L in total, each
of which had dimensions of 20 nrm x 20 mm had been forn@dﬂ“{%'s%g%gfer

made of silicon (coefficient of linear’&hermal expansion: 3.3 x 10-6/Xx)
and 15 having a dianeter of 8 inches. Each of the integrated circuits L
formed on the wafer 6 has 19 regions Al to A19 of electrodes to be
inspected in total as illustrated in Fig. 17. In each of the regions A to
A7 and A9 to Al19,.0f h d e J.ns ted,,.are arran

rect angul ar 20 epgbtﬁ%hggﬁ%gﬁ%ﬁgiﬁ%?%%ggea?ﬁﬁgﬁﬁﬁﬁi%ﬁ%%%f%ﬁngﬁ%%ghééing

di mensi ons; 5 of ;80 Py &y vertycal di LOn, (Yppera0d; JLower, diyection in
Fig. 17) alnsd 2%0 <abmg%n Jé. | at er al drﬁérl%g%%%% ?I e‘?tggﬁd r%% t dgl‘:rect%n in

Fig. 17) ath@ Pidohic dnidLfembicdy IPWbiabbeivert] fid %rﬁgtw@- In the 25

region A8 of the electrodes to be inspected, are arranged 6 rectangul ar

el ect r odesad it +dp 1454 1 B e nd@cPEvE NSPELL Lt r eaChs hawih gy di fefsi ons of 80
pmin the vertical direction 8 August 2005 79 and 200 pmin the | ateral
di rect 5on @ntadt teitiofa WOEOM 4D 2R sBYeED the Mespdcalodi 8 ditlevdhe
total nunber of the electrodes to be ihspected in each of the Integrated
circuits leiectdilzannshihe-tbdml nunbers of the el ectrodes 5 to be :
i nspected in the wafer is 10,400. This wafer will hereinafter be referred
to as "Wafer W fiire tpasisent <hmasmtoorl wiil) Hemnenhgu @i b ddsum jidat e
having a dianeter of 8 inches and-a 10 plurality of anisotropically
conduct i vedddinticallnary nche hitd Esow ntgresk saaqelosli n@iowe vielre rhgi ons of the
el ectrodes to

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 regions Al to A7 and A9 to Al9 of
fhe electrodes to be inspected, ére arranged 13 rectangﬁlar

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



be inspected in Wafer Wfor test described above was prgQg&F%Hﬂﬁger t he
follow ng conditions in accordance with the constructio "N Figs. 18
and 19. 15 A material of this frane pl.dfe is covar (saturation
magnetization: 1.4 W/ nR; coefficient of linear thermal expansion: 5 x
10-6/K), and the thickness thereof is 60 pm The each of the

~ani sotropically conductive filmarrangi ng holes (indicated by characters Bl

B7 d B19 i.n H dj . i | . A7
o T %%t%%’ot- e %‘?e% I‘Oi ES(:jléla(s?J-Q &J%égé:ﬂ%?e%{lﬁ%'\[}glw Jfgi?(pwfl ?700 m

and A9 to be i hspec imensions ' 0

in a vertigalogi {@CHHLON & HPPEL1 At d OMES | TR 1 Mukindr P tad 600 pm
in a lateral direction (left and right direction in Fig. 19), and the 25

ani sot r opi €pddyrs@Rsued ive fidprardang ngs bl e (1ndli categhafyvg character B8
in Fig. 19) corresponding to the region A8 of the el ectrodes to be

i nspect ed dascwli tBNSi DOS200, b0 & ADUSIMPORS P tike tdee YeFdd&al

direction and 600 pmin the lateral direction. The di nensi ons of

rect angul afo abd ThEsadadd Noh e Sva e ils 509, 00 X ThIQ0 wherd wihea |
di mensi ons ‘of dl to d10 shown in Fig. 19 are 2,550 gmfor dl, 2,400 pmfor

d2, 3,620 mefeinsilte?, 6O0rafefiord ddy &5 SGTafw for@d, +d$8:500 m for d6, 250
Jimfor d7, 18,500 pmfor d8, 1,000 mfor d9 and 1,000 gmfor d10. (2)
Spacer: 1CGERmmsiacers for nol ding el astic anisotropically conductive
films, each of which have a plurality of through-holes forned according to
t he regi onéljof Firame plate: : ‘

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 Fig. 19) corresponding to the regions Al to A7 and
A9 to Al9 of the eleétrodes to be inspected have.dimensions
of 1,706 Um in a vertical direction (uppér and lower
direction in Fig. 19) and 600 Hm' 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




el ectrodes to be inspected in Wafer Wfor test, were pr ggfeqégﬁger t he
foll owing conditions. 15 A naterial of these spacers is IHP st eel
(SUS304) , and the thickness thereof i§020'pn1 The each of the

t hr ough- hol es corresponding to the regions Al to A7 and A9 to Al9 of the
el ectrodes to be inspected have dinensions of 2,5.00 pmin the vertical 20
direction and 1,400 pmin the lateral direction, and the through-hole

cor r.esponjm(;giﬁ ogde Iagion A5 Aedig aef{df%dd)qﬁ% P {He isRached has

di mensi on f 4,060 pmin the vertical rection and 1,400 min the

| ateral difecttdn. A clearance between the through-hol es adjacent 25 in
the lateral directionis 1,800 m and a clearance between the

t hrough- hol es adjac efitmdn ildies \6F tdGtlandgli TACt4iGN dis-ABOR iRg Gofugust 2005
81 (3) Mold: A nold for nolding elastic anisotropically conductive filns
was producges undayo e f ol s gy .conditions in accordance with the

- construction showmn in Fig. 6. A top force and a bottomforce in this nold
each have a basmtheplaim@nsEdesofof AN mndilaw g irhirdined?® afréd nm On the
‘base plate, are arranged ferromagneti c substance |ayers nmade of nickel in

accordance VB30 (o [FAidt e1ln 2cAesROITHiNgd 0 B, et ied tof d3he gleant nedes to
be 10 inspected in Wafer Wfor test. Mre specifically, the dinensions of
each of tHif etd ormpgiest ium Fuwhstdncd d,8/08r um dor 6B ,pras0vent ifcad a¥i,rection)
X 200 gm (lateral direction) x 100 [tm (thickness). The nunber of regions
(regions 18,500 pm for d8, 1,000 pum for d9 and 1,000 pm for dilO0. .
(2) Spacer:
10 . Two spacers for molding elastic anisotropically
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.




be inspected), in which 13 ferromagnetic substance | aye é“w&d

arranged in arowin the vertical direttion at a pitch.of 120 pm is 18,
and the nunber of region (region corresponding to the region A8 of the

el ectrodes to be inspected) , in which 26 ferromagnetic 20 substance | ayers
have been arranged in a rowin the vertical direction at a pitch of 120
pm is 1. ? ol e base plate, are forned 10,400 ferromagnetic

subst ance ayers. Non-nagneti c substance |ayers are fornmed by 25

subj ecting dry fAIIﬁM&Sféﬁm%Pdfng ]EQQEEEEQMEQ roggg?)lg*nn?{ﬁ%@ Jr&é each

of recessed parts are 70 gm (vert I rection atera

di recti on)e 0,25 ey (desRoEss) uSadkoveL, ¢8998, Bqcedybes Lhickpess of ot her

portions than the recessed parts is hIC ness o e recessed

parts: 50 piddrdddde Ehﬁ@ﬁl@h@neéﬁgfeebe%hysﬁeﬁguwyfe‘ figm Elastic
ani sotropi cal ly conductive films were fornmed in the frame plate in the

fol | owsng mannera byopist dicd hena aboyer des ctbbed iﬁaeih&lrﬁ‘éfd Spac et syand

- nmold. To 100 parts by wei ght of addition type liquid silicone rubber were
added and aribesk 351 P8 tifadly ¥ei ghénOhnd CRAGUES T ¥etpaekhsleSohayimg. an

average particle dianeter of 10 12 m Thereafter, the resultant m xture was

subj ect ed aro tiee defoanp grd | eat aeat r Dygea eS8 HE Eni @it ¢ Odubé beredy

preparing a nolding material for nolding the elastic anisotropically

conduct i vl dyidms mdde tde. naddovke - e se¢ ¢ bedaps© cessh irpﬁetéﬁwerage anmount

“coated: 20 % by wei ght of
corresponding to a pattern of the electrodes to be

corresponding to the regions Al to A7 and A9 to Al9 of the, 15 g&@gtrodes to

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 to 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 recéssed parts are 70 pm (vertical

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




15 the weight of the core particles) obtained by plating ticles
formed .of nickel with gold were used as the conductive 52@%?%&%%& The

mol ding material prepared was applied tf the surfaces of the top force and
bottom force of the nold by 20 screen printing, thereby form ng nol di ng
material layers in accordance with a pattern of the elastic anisotropically
conductive filns to be forned, and the franme plate was superinposed in

al'i gnment ong t e NP i Pge SHT § ACELIOE 1 T @rt?@ﬁéoﬂhéﬁrﬁﬁetPé@é@@e&hﬁa§9écer
for the side of the bottom 25 force. Further, the top force was

super i mposed §91 ! L anaeat; amdde dfank. platesthaopaneLhesspgper for the

side of the top force. 8 August 2005 83 The nolding material layers forned
bet ween t heat o1 afs@iGe aNG dthe 10y fQfRivea stiected to a curing
treat ment under conditions of 100C and 1 hour while applying a nagnetic
field of 2 T to gydtionsad oet esh fedEl peesndiheti €1 f ERONGbng fermedagnetic
substance layers in the thickness--wi se direction by

el ect r gmagnet She thesedypld6s MMOtld £6 BB In@Mhsghéppbgahsyngotfactive film
in each of the anisotropically conductive filmarranging holes of the
frame pl atayotdide goroied NHrane gnl siod f oppeedty dfdceeddcti ve connector. '

- This anisotropically conductive connector will hereinafter be referred to
~as "Anisotropi dal |30 Coreducy ibwe vEoiglectof £ditile efpstlogqamdsotropical ly

conductive films thus obtained will be described specifically. Each of the
15 el asti csiavisote opildzt Wweon ddded eand | mbxedr 3 espants ngy tweight of

conductive particles having an average particle‘diameter of

10' 12 pm. Thereafter, the résultant mixtﬁre 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.




the regions Al to A7 and A9 to Al9 of the electrodes to %e S ted' in
Wafer Wfor test has dinensions of 2,500 pmin the verti aﬁf@ ti on and
1,400 min the lateral direction. In a8%unctional part in each of the

el astic 20 anisotropically conductive filnms, are arranged 13 conductive
parts for connection in aline in a vertical direction at a pitch of 120
m The conductive parts for connection each have di nensions of 60 pmin

hi ckness. ther eor 1 S REAE PR ClAREes S oal, B S o (i e

functionalgpatd i5q 100 Mot #4Ecknesse (Liprkness o onguLindhe forked
portion) of the 8 August 2005 84 supported part in each of the elastic

o SO 1 0D CAld oo GO YEod1 TTohe 2D PO Ohris, SR Whand, the el astic

ani sot r opi ctive m corresponding to the region AS of the 5

el ectr odesdry ey IHSRRGIE & e MBI @ro V3 Of t@SoPasort MEnsdens of 4,060 [tm
in-the vertical direction and 1,400 .gmin the lateral direction. In a

functi gnalpdrafdern &I@C&brﬁsﬁd}ﬁiﬁit%sféﬁr&ﬁ'&@&éiﬁpi%éﬂa&@é]d;@éﬂ!@ il s,
are arranged 26 conductive parts for connection' in aline in a 10

‘V._Erti cal dileectH itkreds 8- d€ R i0fe A20o Y by ThEe CONSIE s , PEidSeOr
connection each have dinmensions of 60 pmin the vertical direction and 200
pmin the fcaineirad ah reelcddwing sanics o tiep 1dw Tkpnesendidetreod 51m 50h prachThe
t hi ckness of each insulating part in the functional part is 100 Pm The 15
t hi ckness oft Mlek reasissafraqgriec=0if 1 t heodadudieily e of 1 irorgridndirey salpporaied part
in each of the elastic anisotropically
the frame 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 Al to A7 and A° 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 tﬁe functional part is 100 tim. The

thickness (thickness of one of the forked portion) of the




conductive filnms is 20 gm The proportion of the content Sﬁugh%ebd@,gnducti ve
particles in the conductive parts for connection in each o O the elastic
ani sotropically conductive filnms of Anigbtropically Conductive Connector Cl
t hus obtained was investigated. As a result, the content was about 30 %in
terns of a volune fraction in all the conductive parts for connection. 25
The supported parts and the insulating parts in the functional parts of the
elastic anjsotro igal | y, conductj ve IF | ms. were observed. As result, it
was conf i r??é%p?ﬁg? BPi%fju%T %008 8§ !ﬁ% CORTLEE | e PArFPRIEe I B¥ e present in
the supported. pasts nd t hat %&m conductive particles are scarcely present
in the in%?ﬁl%‘?"i: ng?)afjf F*t he” fhificti onal parts. (5) Circuit board for

i nspection: 5 AlAum C 1 coeffijcient. of |inear ther expansi on:

4. 8px 10- 6/ K) vvac'&sﬁnué}g% cﬁﬁsk%‘} %éés%&ha¥ﬂéeri% aghte parlbldsuocteroaP]C(fnar%t]LXt board for

i nspectio i i i ect] odes en formed j.n accordance
W tﬁ a pa?%%ﬂ}@nua\g%‘?%efsg%ﬁd%%ﬂ?%p?%(gf% t?er%ﬁ%gr%)ﬁé&}alzg%t?%d%%eto be 10

| nspeced 41 WA Gie WEQS el spdL Sa oLt Gl fo PORT £hf oo d NspeCt i 0N has

di rensions of 30 cmx 30 cmas a whole an I's rectangul ar Shape. The each
oftheincsjcpiengélil £l ect rodesy ther _fﬂ{gsv' i ons. of 9. min fhe,
vertical di rect%} %’an%f 2%’0 pm’n The %t e%{f‘? I recil}'tsj’?eoén.l iésﬁcgg ‘circuit
board for nNSRECHON Mdda NYEINA LS. D& af (hed; ha 138 rkngReeLian
Circuit Board T". (6) . Sheet-1l1ke connector:

of the elastic anisotropically conductive films, are

‘drranged 26 conductive parts for connection in a line in a

10 wvertical direction at a pitch of 120 pm. The conductive

parts for connection each have dimensions of 60 Hm 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 conductive 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



A lam nate material obtained by |am nating a copper Iaygr havi a

t hi ckness of 15 mon one surface of an 20 insulating she AUIYP Sof
pol yi m de and having a thickness of 2@®%%m was provi ded, and 10, 400

t hr ough- hol es each extending through in the thickness-w se direction of
the insulating sheet and having a dianmeter of 30 .mwere formed in the
i nsul ating sheet of the lamnate material in 25 accordance with a pattern

dipg to the patt f. electrodes to be j ted in.Wafer Wf
test by  sibreCtPRUCENE® REDFAPHRG SheebtocThsb HACHTHPRGY “THi R2E August
2005 86 | afj i al h jected to photoljth hy .and
ol ati ng 1 BEnERE P TR APENT CLURaPabyt Ehey 1265 r RUFECe bhr BEeFREEGHE Ty

connect ed t.t heoGoDRen | gYer vere or sedoc | puLiie Lrouoh-hol es n the

insulating's a sanme Tinme, projec ront-surface el ectrode

parts int?ggaléjyr&pil@ S 80 t gr}qjgmgﬁ.ve short circuit parts were

formed on e front surface of the i'nsul'ating sheet. The dianeter of the

front-surface el elioe Pafinyuapco0rgitic bt ey Rel Mt lrpm the surface

of the insulating sheet was 10 Thereafter, the copper Tayer of the

lam nate gRbghbabnVes, subj e6t°ed) 1 Qa3 PRALOaGt ehbhge! haRERBAL @ renove a
part thereof, thereby form ng rectangul ar back- surface electrode parts.

havi ng di nBpsaees 8f c7Pcit XoBdPPMFor FUREheELidhe {1 omtssHr {Agg-8Le64T Ode
parts and back-surface 15 el ectrode parts were subjected to a plating

treatnent i&btreebd hiheredy fOrmedoig! £6¢6Heen & rWCElr £Spathelsn produci ng
a sheet-li ke connector. This sheet-like.connector w || herei nafter be -
referred teoaseschedindi ke GoaneLtosérMof 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 thereof has dimensions of 60 pum in the. vertical

~direction and 200 pm 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




(7) Test 1: 20 An el ectrode plate conposed of circular cggggjr epsng  a
t hi ckness of 2 mmand a dianeter of 8 inches was arrange n a test table
equi pped with an electric heater, and #8&nisotropically Conductive Connector
Cl was arranged on this electrode plate. Inspection Crcuit Board T was
then 25 aligned and fixed on to this Anisotropically Conductive Connector
A in alignment in such a manner that the inspection electrodes thereof

Connect  orlBH St Al Yw%f‘? éz‘i%%ﬁi%%%%?%%nnect%ﬁalvffﬁ?@%%a}ﬁ&‘”
| nspecti on % %aél egfoat eat é/\r@@ §o)) #%S?fgﬁql){\%\‘l\n{@;ﬂng %@%4 of 100

kg. One irfSpedti‘on was se i nspecti on.

el ectrode r 0, and
an el ect_r%dllr]ceés:% (\’C/éeﬁer?l (%1th g%%%d@‘?%é‘gggﬁ% %F‘%%%lrjg%ﬁe@%%d any
‘other. ingp &g{ egﬂﬂfn%&?& df RLYELY; HBasHEEd, tond of0rtha  hal f of
the electric re3|sta ue neasUred-as an 10”electric resistance

(herei ?af tElmd &f £fd edpf&]@ét SoRdUct 100 1881 S18BELcde NEIMESN conducti ve
parts for connection’in™ Anisotropically Conductive Connector Cl and to

count the j yHpes 1%; colistdyerpats FOLpEOPNRE b haf rdiier Gengiust i on
resi stance was 2 1 hi gher. Those that the 15 conduction resistance

bet ween CM@tﬂd@nmréﬁ 1 fEHNesiificd Sof € orihdgherimg eswidficult to
be actually wused in electrical inspection as to integrated circuits
formed on g def@ime Al it the tESdnt 2Dk eraBs dpateodd g2OEL vl d@fiim} 0
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




20 stand for 1 hour in this state, an conduction resistancg, Resnsen
conductive parts for connection in Anisotropically Conducti've Connector Cl
was neasured in the same manner as des&#ibed above to count the nunber of
conductive parts for connection that the conduction resistance was 2 Kl or
.25 higher. The results are shown in the following Table. 1. (8) Test 2: 8
August 2005 88 Wafer Wfor test was arranged on a test table equipped with
an electri¢c heater. and_Ani sotropicall Condyctive. Connector C was

o ranged GROTRTSCYE? SPeRrT of Oty BBPRRR PR te A PN BB R iner that the

conduct i vec 5, 8L &L OFo GROBEGL 00t hateal.ar erl geated, onclbe,Lesgseryve

el ectrodes to be 1nspécte or test. Tnspection rcurt Board T

was then a%i@£§q?ﬁggsﬁ£E§Qd°&o&8w5?hsun ESQtEBBHCB%'¥0€°§§UCtiVG Connect or

C in alignnment such a nmanner that the inspection ele fodes t.her eof
are 10 | ocated Qﬂnéhfnéﬁ@@@f&hVSlSQEQUﬁé'Mﬁﬁgﬁé%écﬁﬁg f?BHeﬁﬁbﬂgoaOf

Ani sotropi cal Iy Conductive Connector O . F , circurt rd for
| nSpecki om yago Pr e8sHELEESn dovenREdaHRden 1aspbeRdonl c108uke. s¥akhage was

- then successively applied to the 15 respective inspection electrodes in the

circuit bogf d-dQh tdMSPELLLPD b5¢@PM LPEL Al & {20 Qe s AR QB 8l et Ti C

resi stance between an inspection electrode, to which the voltage had been
appl i ed, anskedeyn otherséNePeedi oAspeteebhodeewBsoBasSHECANGS oAl ectric

resi-stance 20 (hereinafter referred to as "insulation resistance")
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:




bet ween conductive parts for connection in Anisotropical IS;AL%%&%Q ve
Connector C to count the nunber of conductive parts for ‘connection that
the insulation resistance was 10 MsS o8 ower. Those that the insulation

resi stance between 25 conductive parts for connection is 10 M52 or | ower

are difficult to be actually used in electrical inspection as to

integrated circuits fornmed on a wafer. 8 August 2005 89 After the test

tabl e was heateq . to 1 and_left to _stand for 1 hour in.this state, an
i nsul ation resi giaa%cre%?b ?ﬂe%%s%o“ﬁad%cafri%n%eaé ¢ faortecsothn%%kt’f nin

Ani sot r opi cal 4 nduct | ve nnec was red in the me manner as
descri bed & uol\}yepefcgo%lbﬁ}]tartl h%%%ﬁ%%‘% qﬁ)?%:%ﬂﬁu%lﬁ\ﬁ#h%?%go?%?al%gnnecti on

t hat the i(f]ﬁm ' resi ower., .. IS e shown
in the fol ow%ﬁ Iablg&ﬁég?%j %3%:%%%e(hel%€t$%l ee”%%‘g% Jf’:ofrr%fosed of
circul ar conpers N2 Ngndnd NLKIGES Dlnnin aitha daMEl iyl | nChes vas
arranged on a test t e equi pped w tT’u an electric heater. eet |like

~Connector Muwas @i anged op; dhecel A64# ode Pl aterSP &5 w1 Pé%]%@cﬁkﬁe

front-surface el ectrode parts thereof into 15 contact wth t el ectrode

plate. AnigQidRifLa |y KONdUGHd Ve Fonnasd Al G MBS addangad s dihich
sheet-1i ke connector in alignnent in such a manner that the conductive

parts for amiget iBdhdder epds afieed acpi @tk Oatdier 1-aspast | v tbaek-surface
el ectrode parts in Sheet-like Connector M 20 Inspection Circuit Board T
washf- i xed 20911 do dp iSca R} SUddpd €akd Yo aonelied i Wel. conneci @imdrit aid gnent i n
such a ' ' ‘

such a manner that the inspection electrodes thereof are

10 located on the respective conductive parts for connection
of Anisotropically Conductive Connector Cl. Further, the

circuit board for inspection was pressurized downward under

a load of 100 kg.
Voltage was then successively applied to the

15‘ respective 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
aifficult to be actually used in electrical inspection as

to integrated circuits formed on a wafer.



manner that the each of the i nspection el ect r odes t her eofg 4qagated on
the respective conductive parts for connection of Anlsotr %% ca
~Conductive Connector C. 25 Further, Irfpection Crcuit Board T was
pressurized downward under a | oad of 100 kg. A conduction resistance

bet ween conductive parts for 8 August 2005 90 connection in

Ani sotropical Iy Conductive Connector G was neasured at roomtenperature

25C d tate that th t t abl heat 120 h :
ranner 85 i1 (A Lo (R CHREe 1 7F RFBER oF CORUO BrVR T84T T or
: t t a | t
e shown THIRG! 51 Fotrts Tapraed. SLEEY $8c1Agtighiol ] %%?%n***‘?eé.eiij ance

bet ween cqp %L?ééx‘{ec&"i‘&ﬁétufrggp%ﬁ@e%fOgohﬂeé@ig‘qtmp%?férwr&g except

Connect or was neasured | € Ssanme nmanner as 1 n

that Sheets &Hﬁ? % é&?ﬁeéﬂcéﬁc‘gscf‘r&é‘g as‘!??&wefg Vhgesapi fRintestaand

Ani sot.ropi ca nducti ve nnect or as In Test 3 to count the

nunber cof Qﬁyfg e s+£0 negl i tokh R - £5¢ St ance
was 105ch%$ ome%d %%gééegﬁl%gﬁggegg%oﬁﬁm%ggtﬂg ?%?a%ifﬁgé able 1. (11)

Test 5. A GlLGULalohoxsLyDenShabier o OPEReMe8Y sERECE ORak NES oy orwhi ch had

an i nternal anet er nm and a dept nm was produced. An
evacuati om i€ was provided in a sidewall of this chanber, and an Oring
having el asticity ‘
The results are shown in the following Table 1.
(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 électrode-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
:ménner that the each of the iﬁépection electrodes thereof |
are located on the re;péctive 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




was arranged on the upper end surface of the sidewall. Ag equ&&& e plate
conposed of circular copper having a thickness of 2 nm ﬁﬂ@ S ter of 8
inches was arranged in this chanber. Sheet-Ilike Connector Mwas then
arranged on the electrode plate so as to bring the front-surface

el ectrode parts thereof into contact wi Blp the el ectrode 8 August 2005 91

pl ate. Anisotropically Conductive Connector O was arranged on this

sheet - | i kecoonaetion iim aBhngaoenbpinadligh Gomibunmervd h@bnhbetoandilt wae
parts for connection thereof are |located on the respective back-surface

el ect r ode passgredlnaSheebmnl itlempEoanector(29° CAndiridsipecdi ehaCer thiatt Bdard T
was arranged on to this anisotropically conductive connector in alignment
in such a heahekabhat vaneheaspdctooh20eletnr bes seher mefinareakodat €d7 bn t he
respective conductive parts for connection of Anisotropically Conductive
Connect or EPSt Flir EReFOUAL prlad shHEOPT ave Spideet bR aeroFs SEdgust 2005 92
and fixed to inspection Crcuit Board T. In this state, the electrode

pl ate, Sh&&QMNSHKel Wonhlezt oith® arvddusri syt r oppéatfyc€omasctd v@ Cashnect or C
wer e houseg.in the chanber, the opening of the chanmber was cl osed by

| nspecti on B4t Board T through the 0-ring, and the electrode plate and

Sheet -1 i ke Connegt or eet-like Connector M.a Ani sotropically
Conduct i ve Connect %rr%%?§95n8rﬁnﬁ Swpoﬁfbaf?? Eﬁﬂgﬂ%%?%e&%gﬁﬁegror Cl and
circuit bqﬁbg frd nspection were adjusted by the pressing plate so 10 as
to be brought into contact with each other or into

An insulation resistance 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




.contact under slight pressure with each other. Air\MtfﬂgI%? nber was
evacuated at room tenperature (25C through. the evacuallé)lgféggby nmeans
of a vacuum punp to reduce the pressure within the chanber to 15 1, 000 Pa.
One inspection el ectrode was then selected from anong 10, 400 inspection

el ectrodes in Inspection Circuit Board 9, and an electric resistance

bet ween the selected inspection electrode and any ot her inspection

el ectrode was successively nmeasured to record a half of the electric 20
resi stance val ue nmeasured as a conductjon resistance between conductive

parts for dOftecti HiTPHAIRIGE O Gandpctdsicd GerinesStesnfdc s GE mvdadh
count the nunq%%_of coqﬂ ctive parts for, connection that the conduction
resi st ance a5 %%ﬂﬁﬁ.c HEYr Lot et of 11 i &bove- descri bed
;| ti i i.t B T, . Ani sot ically Conducti Co t
G and Shedt T RA: Bofiat: oo WaPeurEhbTe o ram & Ab0S e ohos oS hgoL
chanber to gandist.ihe RoVELdeseribad P ogess agekhe. Lherebkeounting the
s for ' C ec at e

nunber of conductive par nn 1 on ¢onduction resi stdance

was 2 52 orip higher -1 dxdhechashs afe ? AW ik 8 ool ¢ o g TaBL eyl

<Conpar ative Exanple 1> An anisotropically conductive connector was

produced iwad hea@@ﬁ'ﬁ%%nn%n as tgn ExARBl e Jh exseipihad1§ he Jpieidial,e of
the frame plate was changed fromcovar to a stainless 10 steel (SUS304,

sat ur at i on goagretticzatino k] iQridenb/iFR;sudpef Mgt fad ineari ddigrd@lon

expansion: 1.7 x 10-5/K).
: electrodes thereof are located on the respective conductive
parts for connection of Anisotropically Conductive

- Connector Cl. Further, a pressing plate was arranged on




This anisotropically conductive connector will hereinaftegf 49 %éﬁﬁrred to
as "Anisotropically Conductive Connector C2". The supporte‘%‘J arts (25) and
the insulating parts 15 (23) in the fufétional parts (21) of the elastic
ani sotropically conductive filns (20) in Anisotropically Conductive
Connector C2 were observed. As a result, it was confirned that the
conductive particles are scarcely present in the supported parts (25) and

tha i he cardusiiua 20 RAbLLChesaES RAaSeRo M e @S!ﬂhgt' ng.parts (23)

in the functional parts Test 1 an
per f or med tﬂetaeec%%gaeﬁsaa%b a%hb%tE&%@%'%o% A“'SOtfop'Ca"y
Conducti ve Connector C2 was used in pl ace Anlsotroplcally Conducti ve

Connect or £hisdheopesHht @bﬁd%t‘:@m | @ Tnﬁﬁ% ft%':' oW RQ rLa Cqgpar ative
Exanple 2> 8 Augus? 2005§Q4 A nol d gf Phe g%ne constﬁEE?F%ﬁéﬁgjt e nold

produced tRaksasp! €hd e¥e@Rhgt Bat tRe LEEESLEd R (S JMRE 1 Qorned in the
non- magneti c substance |l ayers in the bottomforce was produced, and a

spacer thavingpacthbfikogssuet £68rANMT &h%odldMher ofri8g, Nehes wrd circul ar
t hrough- hol es and conposed of stainless steel (SUS304) was produced. To

100 parts éyewerght plaaddehioBhtypellikguicdnsicliceene r ghber-wake added and
m xed 35 parts by weight of conductive particles having an average
particle dieme¢etonfM a8dl2npeotThpiealfigr Cohbactesdl Canhedsure Was
subj ected to a defoami ng treatnment by pressure reduction, thereby
prepari ng andokoisgtnapécadlyf Gondotding Cheanekbasti C1 and circuit
boérd for inspection were adjusted by the pressing plate so
10 as to be brought inte §ontact 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. OnerinspectiOn 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
Coﬁductive Connector C1 and to count the number of
conductive parts for éonnection 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




ani sotropi cally conductive filnms. In the above-described8),5;;%9}%%{350':05 t hose
" (average anount coated: 20 % by wei ght of 15 the wei ght of e core
particles) obtained by plating core pa?8icles formed of nickel with gold
were used as the conductive particles. The spacer described above was
arranged on the nolding surface of the bottomforce in the nold, the 20
nol ding material was filled into the through-holes in the spacer to form
nol di ng ma i r the top force was further superinpased in

al i gnnent %ﬁgtﬁgah%%%iﬁg %%gFBF%aF%FéﬁePgeéﬁﬁsfﬁé%§€a€éPFefﬁe ' &i'ng
material | ayersntor P .2 rce.and the battomforce were
subjected to aég rfgggtgﬁégﬁﬁgnéﬁﬁﬁ%%rogo% %gﬁgﬁé%gfpf6gé gﬁg 1 hour while
applying a ke fi 2 T.to paortions.located 8 Aygust 2005 95

bet ween th8g§g§§§§§8n ﬁ%g ?&Fr%%&&ﬁ&?ﬁ@“s& 535%830Favgﬁsaiﬁchhe
thickness-H&?geQLrection by el ectromagnets, thereby producing an _

ani sotropically conductive sheet. This anisotropically conductive sheet

wi il heeinafterrhe Peb@lhes! gde! ongin ANl 2ALr 281 68lLL K CpOdEl e Sheet S

Ani sotropi cally Conductive Sheet S will be describe speciftically.

Thirteen cepgughir¥eipartsafmplecopnection were arranged in a line in the
vertical direction at a pitch of 120 min each of regions corresponding to

the 10 regi ons Ahntan#doBR6pAal DyAdBnehicthveeteshbedes ﬁstﬁroHﬁs_E@Ct ed in
Wafer Wfor test. The conductive parts for connection each have di nensi ons

of 60 pm iinttieevsanecabnndirest iANEAAMP2601gaktapthenkhat enal mdicbeghion,
and the' of the frame plate was changed from covar to a stainless
10 steel (SUS304, saturation hagnetization: 0.01 Wb/m?;
coefficienﬁ of linear thermal expansion: 1.7 x 107%/K).
This anisotropically Conductive connector will hereinafter

be referred to as “Anisotropically Conductive Connector C2”.

The supported parts (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>



thi ckness thereof is 150 pm On the other hand, 26 15 COQH&%ﬁE%ﬁxgarts for
connection are arranged in a line in the vertical directio a pitch of
120 pmin a region corresponding to tH region A8 of the electrodes to be
i nspected in Wafer Wfor test. The conductive parts for connection each
have di nensions of 60 }Imin the vertical 20 direction and 200 pmin the
| ateral direction, and the thickness thereof is 150 m The thickness of

each [ nsul ating, iabiql 5e 100 O ANLSOLEORLERLY Y COPALCHLYE SPESh Sy NUS

obt ai ned was observed. It was confirne

conductiveiﬁaﬁ§éﬁﬁgé grgx@éﬁge@ﬁaknnghgﬁggggégt#ggtga&é§e fﬁgggat%ﬁesistant

adhesi ve was applied to other regions than t nspection electrodes on the

surface of 1 AuGMSha2006: 865 hDSPEEEL ONa GLESULY Egérﬂo{toﬁnﬁoéégsgggopi cally

Conductive Sheet S was arranged on this Inspection Grcuit Board T in

al i gnrent po el 8 SRANST sLhBLy hgy £R0UNCLLYERALL SoEOf oo cnegti on

thereof are located on t espective Tnspection ectro "of I nspection

Circui 5 Bagighdtd® bNt@ULALAYs DORE cAPESDLF OPh LN~ 1Koy CLiNe Sheet S to
Inspection Grcuit Board T, thereby producing a probe nenber.. Test 1 and

Test 2 in dompgded lofes€a Pl O NBEeéD (5653 SQTEvARNGLSd@Sed N Exanple 1
except that the probe nenber 10 described above was used in place of

Ani sot r opi cal | y 1@orduEtpaset Sannest Dyh €l o ingid Nspectt e Giguid Board T.
The results are shown in the following Table 1. <Conparative Exanple 3> A
frame pl atel hiavomy aubbheckness addéd qmd anidked 35 parts by weight of
conductive particlee 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




15 diameter of 8 inches and circul ar anisotropically CO?@H@@H&%OS

fil marrangi ng hol es and nade of covar was produced, and t spacers. each
havi ng at hi ckness of 20 pm a diamete®f 8.5 inches and circul ar

t hrough-hol es. and nade of stainless steel (SUS304) were produced. 20 To
100 parts by weight of addition type liquid silicone rubber were added and
m xed 35 parts by weight of conductive particles having an average

particle didppigs o d2rpabodheieg’ fb§froﬁ1£'§né€§el £aBLtBhXEUT SyMRS in

subjected to a defoam ng treatnen pressure reduction, thereby 25

preparing @, &t fiendBs efi 8k é?feé@i@hnﬁyeéﬁé&kﬁoméghéﬁktOﬁhéééby
conductive filns. In the above-descri bed process, fhose (average anount

coated: 2Q,86dYcived G O i SoHEYBEa 2OPS-OHatibei Vel hteel thpigore

particles) obtained by plating core particles formed of nickel with gold

were used @sidderoDrdiLLy | ¥en@akti ¢l esShedew 0l dhagemBhettal bor epared was
applied to the 5 surfaces of the top force and bottomforce of the nold

used Bn Ex@feteed,td hes ebanfostiogis®l oy ngonatetiak kayetss~and the frane
pl ate was superinposed in alignment on the nolding surface of the bottom
force through tmispacsspicdlly heosdwet Dfe t fieedot § owi i drise. déset hieed t he
top force was 10 superinposed in alignnent on the frane plate through the
spacer forspdvel Siaellof. t T it dno raeendubhel v i migs nidereaind atyierrs f or ned
between the top force and the bottomforce were subjected to a curing
t r eat nent wewkeramwordidd oirs af L19OCianthd hweutiehl | @itSchpphyihgaa nagnetic
field of 2 T to portions |ocated '
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 at 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




betmeen t he correspondi ng ferromagneti c substance | ayers 'Ah

t hi ckness-w se direction by el ectromagnets, thereby fornlng an éFastlc
ani sotropically conductive filmin each36of the anisotropically conductive
filmarranging holes of 20 the frame plate, thus producing an

ani sotropically conductive connector. This anisotropically conductive

~ connector will hereinafter be referred-to as "Anisotropically Conducti ve
- Connect or el ani r Qpi ucti.ve.fil
obt-ai ned w?ﬁ%pec{ ??cfﬁbeﬁq§p§8.??c§||%% eerrlOpl &Egtgggdﬁgiﬁgefor

connect i onsygLe 31 ARged:hRad bacchs ey %&&bﬁablg cheg! h8a Al 42 R tch of

120 pin in each of August reglon correspon I'nNg r égi ons Al

(Lo A7 and 89:bandh? oh thencherbhades chardenbnapaahed il Yater Yelor test.

The conductivée parts for connection each have di nensions pmin the

vertical dbbﬁﬁbbemoﬁn@h%QQo@Ih@etmechééer%h %hglEssbbeﬂlvénﬁnggsckﬁbﬁk”eSS

thereof is 150 m On the other hand, 26 conductive part onnection

‘are ar mangedeckPodeki B EﬂgEE@tygﬁtc&@huéhrgsakenTanalﬂhESQaQ& 128nRM in
a region corresponding to the region AS of the electrodes "to be I nspect ed

~in Vafer Whosotespicaheycopduaetyeepshtetl8 tor ragpaeeibANceachihave
di nensions of 60 pmin the wvertical. direction-and 200 min the |ateral

di rection,Baadd Thethbiiekpepsotiheirgf ai 5rdb8 pambdhe thi ckness of each
insulating part in the functional part is 100 pin. The thickness
(thickness of ongest 1handlorked pottibrymplet hewdbe spposimed pant the 20 pm
The el astic anlsotroplcally conductive filnms in
same manner as in Example 1 except that the probe member
10 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
15 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.
20 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
25 ©preparing a molding material for molding elastic
anisotropically'éonductive films. Imn the above-described

)

process, those (average amount coated: 20 % by weight of




Ani sotropi cal Iy Conductive Connector C3 thus obtained weggy,fpResjpsed. As a
result, it was confirnmed that the conductive particles are present in the
insulating parts in 20 the functional arts. Test 1, Test 2 and Test 5 in
Exanple 1 were perforned in the sane manner as in Exanple 1 except that
Ani sotropi cal ly Conductive Connector C3 was used in place of

Ani sotropi cally Conductive Connector C. 25 The results are shown in the

Lol o ng a0 felone T80 End BotUOPRL 229859908 aEna byPp1aBhal O ~ "D
(CUL -4 . 1 _
particles formed of nickel with gold were used as the

cénductive particles,

The molding material prepared was applied to the

5 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

10 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

15 applying a magnetic field of 2 T to portibns located

between the corresponding ferromagnetic substance layers in

the thickness-wise direction by electromagnets, thereby

forming an elastic anisotrépically conductive film in each

of the anisotropicélly conductive film~arranging holes of
20 the frame plate, thus producing an anisotropically
conductive connector. This anisotropicélly conductive
:connector will hereinafter be referred to as
*Anisotropically Coﬁdﬁctive Connector Cc31-.
The elastic anisotropically conductive films thus
25 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 connection each 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

thickness {thickness of one of the forked portion) ocf 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
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As appareht from the results in Table 1, it was
confirmed that accordingrto the anisotropically conductive
connector of Example 1, good conductivity is achieved in
the conductive parts for connection and necessary
insulating property is achieved between ‘adjacent conductive
parts for connection in the elastic anisotropically‘
conductive films even when the pitch among the conductive
pérts for connection is small, and a good electrically
connected state is stably retained even by environmental

changes such as thermal hysteresis by temperature change.

EFFECTS OF THE INVENTION

Since the anisotropically conductive connectors
according to the present inventioﬁ are obtained by
subjecting the molding materiai layers to a curing
treatment in a state that the conductive particles have
been retained in portions to become the supported ﬁarts in
the molding material layers by applying a magnetic field to
those pdrtions in the formation of the elastic
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
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

gAugubrsdiso TN )




Nt v. UOr GUNuUl~-Q)tD 41 MNO 0 -0 NNH > ,-->NA, Sﬂé@% C CL CL
CL WEQ EC1 E EE WO Li wV 8 August 2005 100 As apparent fromthe results in.
Table 1, it was confirmed that accordifig to the anisotropically conductive
connector of Exanple 1, good conductivity is achieved in the conductive
parts for connection and necessary

connection in the resulting anisotropically conductive
~films, particularly, the conductive parts for connection
located most outside. Accordingly, there is no need of
reducing the éontent of the conductive particles in the
5 molding material layers, so that good conductivity is
achieved with certainty in all the conductive parts for
connection in the elastic anisotropically conductive films,
and moreover sufficiept inéuléting property between
adjacent conductive parts for conﬁection and between the
i0 rframe 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




5 insulating property is achi eved between' adj acent condugyhﬁﬁsuﬂﬁgts for
connection in the elastic anisotropically ~conductive filns even when the
pitch anong the conductive parts for doernection is small, and a good

el ectrically connected state is stably retained even by environnental 10
changes such as thermal hysteresis by tenperature change. EFFECTS OF THE

I NVENTI ON Si nce the ani sotropically conductive connectors according to the
pr esent iniention re obtained s%gjecting the nol ding nmaterial |ayers

by 15
to a curingln??gaanﬁFaineﬁpgpgﬂéntﬁét A& LORAGOET™NEIpLPE EF&8Shave been

tai ned i ti b th t ed. pal in th | di terial
[Eyglr lgeb%/f %%ﬁ%r nd e R T o1 eﬁ?%f# ??f‘%‘ﬁfﬁféég%ﬁfi %ﬁ%ﬂ?fﬁﬂ}*f%{'ﬁa? oFr of

e el asti n .y_conductive filns e.conductive_particles
exi sting iga%hggp%?§#g25Eggg%é%gnngHewéﬁBpS%FeHngrF?SFnlstRgrﬁgFﬂ?ﬂg

material |gyers; i Eaarggr&%9g§ | ocat ed above - and bel ow the inner
peri pheri es about ? e anisofropically conductive filmarranging holes in

the frgme plate ggg ﬁ@gig§oﬂfﬁ€ﬁﬁ89egt%EFGFQQEEEOgﬁC%Rebfggﬁgi%rgte

conductive parts tor  connectl SO t e conductive par es are

prevent ed whEpapPeLHYi €008L ahBedsi PRLEX i Q.t c [ parts for 8
“August 206% 101 %d%neétion i% tﬁe-rgsﬁ??gﬁgggn?ggtgg ?§§I¥§rconductive

films, parthepderiyn dhergondustiye 9@&@ EQr €ABPEELiOA ~Lpcpted nost
(0]

out side. Accordingly, there is no nee reduci ng the content of the

conducti veepaily céesdneréde 5 nol ding material layers, so that good
conductivity is achieved with certainty in all the conductive parts for

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 coﬁnéctor 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




connection in .the elastic ani sotropical ly conductive filgng,qus@dtfh5M0r €over
sufficient |nsulat|ng property between adjacent conductlve parts for
connection and between the 10 frane pl aPé and the conductive parts for
connection adjacent thereto can be achieved with certainty. Since each of
the ani sotropically conductive film arranging holes in the frane plate is
formed corresponding to an electrode region in which electrodes to be

| nspect ed 15) hawg b8 &u£9£983p§ﬁtsa§8rOéohﬂgsgisﬁegvgﬁf HehSchg a wafer  as

an obj ect |nspec I on strc anrso roplca y conductive film

arranged | oy Lheseach: of L1 o201 9oLARLERLLY BONHURLLVEfLL L RLERNGI NG hole

may be sma In area astic ani sotropic conductive 20

films are1@@§¥yé@h@@c£9§@egarfg ﬁgg' bRRecBiBRe Speltf+§§FéE eas

ani sot r opi cal conductive filmsmall in area is ttle in the a solute

quantity OfohdEErBe GXPAPSI BOri BofnePLANR SLLRLEQNPEntheypL ARSI C

ani sotropically conductive filmeven when it IS subjected to thernal

hyst er @si sgiddeanad bdesoeh €xpansion of the elastic anisotropically
conductive filmin the plane direction is surely restrained by the

frane.plate by uséd@rdiARi€s | Bhe hovbiietidOVHESEESS CheNthOfpSedfigst 2005
102 linear thermal expansion as that for formng the frame plate.

Accor di ngl ynvengond, etiostds | €ah | iye CONEEt 8gesStial e pESRudEd Simbl y retai ned
even-when the WBI test is performed on a |large-area wafer. 5 The
posi ti oni nopniwdEsoEtes I by neshduc t hee f canee pt et £, by Wiet @ yppost idoimdg t o
the wafer as the object for inspection or -the circuit board for inspection
can be 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.




easily conducted. The air circulating'holes are formed i g 10
pl ate, whereby air existing between the abfisotropically é%%@ﬁ%%?@g

connector and the circuit board for inspection is discharged through the
air circulating holes of the franme plate, at the tine the pressure within
a chanber is reduced when that by the pressure reducing systemis 15
utilized as the neans for pressing the g menber in an inspection
apparatus for wafer, thereby being able 10 "surely bring the

ani sotropi cally conductive connector into close contact with the circuit

- board for inspection, so that necessary electrical connection can be

hieved with 20 gertainty. At ' '
achi eved wi ertainty Aﬂ%&%o@ﬁ?pﬁ%’iggf{éé dhdiabh I:?r'ie%%c?:gﬁe to be

non-connection that is not electrically conn to any e
i nspect ed i rsuitebdef for aset be @R iHciSREEhL Oih%@%tisﬁt@f'%% hnoEhe
t hi ckness-wise direction is fornmed in the 25 functional part 1n the elastic

ani sot r opi ca Iplucahiltic ofv éntédtaBedVBeF 8RRV A FoBRES S Ve WBFRH N sggﬁe
conductive particles can be surely prevented -from being contained In 8

August 2005 o) tBe awdferh ewhibetd urkipyes@gs t s for connecti on even when the

elastic anisotropically conductive filmhas conparatively nmany conductive
parts for connect Aofiramsr pilatéain athikhastpPiraddnguet a8 spaEbidrIyconnect i on
arranged with a great 5 cl earance between them According to the production
process of FRBAWEYenfilnamanging hdieseecaah detcndingt Ageoudlivkpessuced an
ani sotropi cally conductive connector, by which positioning,

wiseé 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-




and holding and fixing to a wafer as an object for 10 ingp@@hgqﬁogan be
conducted with ease even when the wafer ijgms a | arge area, n& the pitch of
el ectrodes to be inspected is snall, and noreover good conductivity can be
achieved with certainty as to all the conductive parts for connection, and
i nsul ating property between adjacent 15 conductive parts can be achieved

| W th certai e dccarding to th robe. nenber of the present invention,
posi 'ltoi oni ngf&%ézggﬁg?g?% g’ﬁd&i”r%%mfk%“‘?o?%a’?%f é’?’er%%n_ ﬁ?ﬁ?@é@rwpﬁﬁge%i on
can be condygted; e even ep.the wafer.has a large area, an e
pitch of 20 e ec%’ér%o es t% %g%'éc?%vfpgéf’gﬁcf%s ?ﬁ&@?t%“ﬁ%ﬂ%%}ri &tlity on-
connection to eac I 0 be i_.nspected can be , achi.eved_because the
Egzbag}eﬁeé 2;3 ?Fgégﬁeﬁrﬁ&%%c}}ﬁﬁ Vi :S%T\Fﬁu?tqr\/g'a%?ﬁ?ez@tt&Pno‘?ft% ab_o;/ebl
Ul 2 opk cal conductive caonnect.or suitable
for use in conducti ng eﬁectr?ggﬁeia{r\tsp ct i e%fpegégf’le 3l eglgﬁf"u?lé?qtt §H8f
i ntegrated ghissttonhibah chéﬁﬂ .din_a state .of the wafer, which
conpri s_es:. a f rarrlg)i%l agﬁeIFi n u?gl\g@%e%'llﬁrpa irf?g:'cﬂg gﬁﬁ‘gf’)pﬁﬁﬁe@grl y
~conductive filmarrangi ng hol es each extending in a thickness- w se
direction of the frame plate are fornmed 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
el astic anisotropically conductive filnms arranged in the respective
ani sotropically conductive filmarranging holes in this frane plate and

each 2 The anisotropically 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 cqnductive connector according to
clainiz; wherein positioning holes each extending through in the
thickness-wise direction.of the frame plate are formed in the

~ frame plate.

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.




supported by the inner peripheral edge about the anisotr

conductive fil marrangi ng hol e, whereilRéeach of the elasglc anlso?roplcally
conductive filns is conposed of a functional part conposed of a plurality
of conductive parts for connection each containing conductive particles
exhi biting magnetism at high density and extending in the thickness-w se
direction of the filmand arranged correspondingly to the electrodes to be
i nspected of .the integrated circuits in the wafer as an object for
inspection, and insulating part insulating-these conductive parts for
connection nmutually, and supported part integrally formed at a peripheral
edge of the functional part and fixed to the inner peripheral edge about

t he ani sotropically conductive film 105 8 August 2005 arranging hole in
this frame plate, wherefne td}ﬁs%t&ﬁgi J@ardoncﬁwttla@%ohhec%e&ductive
particles exhibiting nmagnetism and the frame plate has a saturation
nmagnet i zati agcokdahg lteasladmls YWkhHEcht ikeBsingt ubbe iAngrowei+phetadtedges
about the anisotropically conductive filmarrangi ng holes thereof. 2 The
ani sotropi cal l y conductive connector according to claiml, wherein the
whol e of the franme plate is fornmed by a mnmagnetic substance having a
saturati on magneti Zat iTe ehisotregdicallyl cdhdutiYyellwenarictotlr opi cal |y
conductive connector according to claim?2, wherein positioning holes each
extendi ng t&accephing toeclaimcknederebe aindwttire gfatte fommempt ate are
formed in the frame plate. 4 The anisotropically conductive connector
accor di ng tePnret hes, thvkleratea ot Qieqﬂﬂxnaktyrnnnneagﬁdrmmﬁﬁnﬂlng t hr ough

.|n 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




the thickness-wi se direction of the frane plate are for | frame
plate. 5 The ani sotropically conductiv@&7onnect or accorgl%%@dgtﬂcs)t éd@sai m 4,
wherein the coefficient of linear thermal expansion of the frame plate is
at nost 3 x 10-5/K. 106 8 August 2005 6 The anisotropically conductive
connector according to claim5, which is being used in a burn-in test. 7

The ani sot roaieal e GANAHE! LG SOMICGHAr orAGeer 400 ;1a,elal i, Snapher ei n
conductive parts for non- connection that dre not e ecPrlca y connected to
any electredetghgdgnspected of the integrated circuits in the wafer as

the object for inspecti‘on and extend in the thickness-w se direction are

formed in the fungoinagk RBihing n82Ri0h thoeelagbicogabpoLropically

conductive films in addition tdo the conductive parts for connection, and

the conduchih¥@oRabpdch?iy"eBnaReReskl #11neNkEal dni bR €RAJEGhaYELiIPAT i Cl es
exhi biting magnetism at high density and are insulated fromthe conductive

parts for cpamregtiies BxhibB¢tingShhaheRshahle 4iBpaEE8a IRArapLOg@LaNg the
ani sotropi cally conductive connectdr according to any one of clains 1 to 6,

whi ch conprpeeymebefsitRARfgOhatB-e¥ldi REikRewll #NBeBbrtahNeYREE
plurality of the anisotropically conductive filmarranging hol es each
ext endi ng i polimetrhicckapssanbsaebgi seehrongotréhenénapeinptivée are forned

corresponding to the electrode regions, in which the electrodes to be
| nspect ed ofespectitvegintectidpically conductive film-arranging holes
of the frame plate and at inner'peripheries.thereabout, 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 partiqles in the molding material layers at
the portioné to become the conductive parts for connection
in a state that at le;st the conductive pafticles existing
in the portions to become the supported parfs in the
molding material layer are retained in these portions, and
Vorienting conductive particles in the thickness-wise
direction, and in this state, subjecting the molding
material layers to a curing treatment té 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




8 August 2005 circuits in the wafer as the object for i”§9§@h&9ﬁo ave been
formed, formng nolding material |ayerg8for elastic anisotropically
conductive filns in which the caonductive particles exhibiting nagnetism
are dispersed in a liquid polymer-formng material, which will becone an
el astic polyneric substance by a curing treatnent, in the respective

i i | | d i fil i h f f I d
anisot ropreal L, copduct Lve {11 arcangir tol ss ol e trame plate and at -
ti field havi hi gh i it ti b ti
mgnet ¢ 1 0 R r Oer L ensliy ol SPIL1 o Lo beotp o Sonduglve

ti , t t i th duct i ticl i t.h i
portons. USLeby SRYIELUNSec LS EgRMEL | M5 RRLie e Ll Uik adis
epInCt! O SRS SIS (HBlndh LSSl ANE LODEH ¢ petdgl oo oxisting in
o1 L2 Mot L SR R 0 e 0k 01 YL N SO Yt e 11 e
material | QYGhnddh QU 16 (S AAERNad O JARINA R ARbduc @iV Faman cal | y

conductive filns. The production process of t'he anisotropically conductive

~connector acsydifgnddy,claim8, wherein the nolding material |ayers are
formed in the respective anisotropically conductive filmarrangi ng hol es

gf ‘the 108 8 AugeshtdA@OmbldThGPIstF2RE BF RReLP BRI hel Repeabout
g : - force and bottom force of the mold by screen printing with

~‘a molding material in which_fhe conductive particles
exhibiting magnetism are dispersed in the liquid polymer-
'forming material, which will become the elastic polymerié
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




provi ding a nol d-conposed of a top force and a bottomfo I ch
ferromagneti c substance | ayers have bd¥h respectively f%?ﬁggggﬁmgccordance

with-a pattern corresponding to a pattern of the conductive parts for
connection in the-elastic anisotropically conductive filns to be forned,
coating nol ding surfaces of one or both of the top force and bottomforce
of the nol . SCree rinting wih a | di mat erial | Lch. the
conduct i ved%%grljfﬁglgs&g%?( hT BT |%l%g%°e&%p2{l%enedi5§pa s S ie\rg‘l' e liquid
pol yner - forqd ng. ' | | e t l,asti.c [
éﬂﬂgﬁ;ﬁ%ﬁé@ﬁﬁ@@r}y ddnREGOMR 110,185 L AU ELG

substance by t superi nposi ng the top torce and

b f . f
ottomtor %ﬁﬁr%ﬁféﬁlﬂﬂ&%énﬁéé YE-Eld o thePFoaReS for

produci ng the an y ~conduct1've connector according to any one of

claims 1 tq6te w&@%k%%%§5%§s +&f 3t31e°rs%‘é.idj g<he frane plate in

[
which a plurality of t y conductive filmarrangi ng hol es

each ext engdi b fbdiea 11 CARRRIIRE fAilhRC! I ife G flcaT®r Bbahe are

formed corresponding to the el ectrode regions, in which the electrodes to

be i nspect efh:faddie dtal HRbhe P1Ad, ! 2nid foimiWRf alblanghaatlireel for

I nspection have been fornmed, arfanging a spacer, i n which through-holes

each 109 8 1Ay@ust f2R0%1haMiirg a@i%@&&@@@aﬁggn'hm&@ttm@ gliane shape of each
e

el astic anisotropically conductive filmto. formed and extending in the
t hi ckness- whiehdithec idomdueft itviee phirdieles exhibiting magnetism are

~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 portiohs 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 state, subjecting the moldiﬁg
material layers to a curing treatment to form the elastic

‘anisotropically .conductive films.

11 The production process of the anisotropically




pl ate are formed corresponding to the said elastic anisgtrgB&gﬁb#y
conductive filns, on one surface or ba*0 surfaces of thepw ane prate, and
formng nolding material |ayers for elastic anisotropically conductive
films in which the conductive particles exhibiting nagnetism are '

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

el astic polyngﬁﬁg?&ubstance by a curing treatnent, _in the anisotropically

conductive f99 THRIGANRATE Fecant g dife Glitdle 18nd "PRECLRr &l§h- hol es

f th d | yi, to th | di teri | i :

Tield hav ng b Hhahiah Jiye oot badorbe ShiaatePRechatts for
ti t.i . b . t ed ts. th t th ti ,

Chereby gat ROR e nRe g haaREATD ok Podiees ofh Hhire ZraNe: RUSHS: BPFaFhPayer

at the por%&ggﬁ qhgg%%n%ftQégfggggégjgp parts for connection in a state

that at |east conduct i've Xi'sting in the portions to become

the supported parbscbidilg ATRbSAoBEEEh Le! 2 Rhp2E5reet ghacd DO-Lhgoe

portions, and " orienting € con I cle € thi ckheSsS-w se

direction gBdoen Lhi snItAl eorsUhLEALLIE LUBoUBLAENG, HBLEELAL bayRrs to a

curing treatnent 'to formthe elast ani sotropi cal I'y; conductive films. 11
The product {@8pREeEG8Sy OFolR8aathSALERPUGALLY Wi B fuglsEn 2005 conductive

connector according to clarm erein material |ayers are

formed in {86-a8558hA0RNCEY| o pePPOYA!bYCLhL! BbAAEGRIEDARLESTSE the frame
pl ate and the through-holes of the spacer by: providing a nold conposed of
a top forcecenfleetPOAt O 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




force, on. which ferromagnetic substance |ayers have beeg urgaegg?ively
formed in accordance with a pattern @&adresponding to a pé}gern of the
conductive parts for connection in the elastic anisotropically conductive
films to be formed, coating nolding surfaces of one or both of the top
force and bottomforce of the nold by screen printing with a nolding

terial i ich.th t.i ticl i bi.t] ti
Sfptdﬁ@h % thaur 8%%;‘#@9%%?%%&4 aaasfﬁ?éitmﬁ?ﬂ‘" ”Sféf_a ons the
sti syhs | . | |
top forcg a% ggg?én#?o%gg %ﬁ?égc 5 %#h8$9?%§ou%ﬁ %ﬂ%pg?gﬁéHg?%;%Fgﬁ%§1?he

spacer arragged.qn one surface or both surfaces of the frame plate. 12 A
process for proguéing t he anisotropically conductive connector according

to claim?7, whi ChfS?‘HtP{%%ngél&{ﬁ?S&lgeér %]y Jg%ﬂ%%%t%%g{fge plate in

which a plurality o ani sotropl ca mar rangi ng hol es

each extendhigotPopiiCal I CKORSS A SE Eiirﬁgtix?%l?{clfr hend r 8Bt e are

formed corresponding to the electrode regions, 1n il 8 August 2005 which

‘the electrogestig1bs éRsneLt 88y Hhadherifh et Php&id&dli {5 4 midigigafer as

an obj ect for inspection have been forned, formng nolding material |ayers
for el asti cpoRyment fOIRh L) Iiva €ORTWIC] i wigi dit wiBL1 haMtingd diheanduct i ve

particles exhibiting magnetismare dispersed in a liquid polyner-formng
material, wwbwIynetid igeEhe B} astdifring treatment, in the :
respective anisotropicallj conduétive film-arranging holes
of the f;ame plate.and at inner peripheﬁies 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 cpring treatmenﬁ to form the

elastic anisotropically conductive films.

13 The production process of the anisotropically




pol ymeric substance by a curing treatnment, in the respegt%ve 0
ani sotropically conductive filmarrangili®y holes of the SE&&?e and at
i nner peripheries thereabout, applying to the nolding material |ayers a
magnetic .field having higher intensity at portions to beconme  conductive
parts for connection, portions to becone conductive parts for

- [ . I b [ h h
por 1 ons. -t ROPRY g8 PR o Pro SEORAGLT B eopBLerEI 5| HATRE: frof i ng
terial | . ti t t he. ' f
Connecti on Eag ik matErtak 180850 aRE° BREmb A aficEPYcERPRRPHES o

connect | on Lhi2oBtabecliay BhahBaslethe snduRLiNEaaPRLILE! B pHLSLI NG I

the portions to bec orte S materral |ayer.

are retai negrhict BIgee DAN! LONSnnBRdpaLhBALERg,! BE.CONUNGE i, particles i

the thickness-w Irection, an s state, subjecting the nolding

TRt er i Al LYETS {RrByeliihata SR BBt ol 06 4 Neop CHAR Cartll S ORMEI Y

conductive filmnms.” .13 The  producti on process o e anisotropically 112 8

August 2005£6PBEUCHL VRN EERANEEE PEMBGROESENSub O &1 & M dderatedwd hddie
nol ding material layers are forned in the respective ™ anisotropically

conductive FébpeativaiNfohnb@Sinf atbSrainddtyPiRtlSaeiskm inner
peri pheries thereabout” by: providing a nold conposed of a top force and a

bot t om f or ceor BEsPbEInG et6 PRGEEInE SEDSHANEEndRYET e M D e
respectively forned in accordance with patterns corresponding to patterns

of the condumineet o tand ofthe cedicd t e pkthef aOnbisidommeuariian fior
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 ligquid 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

the elastic anisotropically conductive filnms to be fornme ,Lﬁpgzﬁﬁgting
nol di ng surfaces of one or both of th op force and botfto orce of the
nold by screen printing with a noldihg material in which the conductive
particles exhibiting magnetismare dispersed in the liquid polyner-
formng material, which will becone the elastic polyneric substance by the
curing treatnent, and superinposing the top force and bottom force on each

ot her throughidéhethié aaBePtaddes o AoProcassctod @f otuei rddmted

ani sotropi cally .conductive connector according to claim7, which conprises
the steps ofir@idys dimgridendfanepldie obyjodi cfon plapadtiion datdhe

ani sotropically conductive filmarrangi ng holes each extending in the

t hi ckness- esen disaaéd pn of the frame plate are forned corresponding to
the el ectrode regions, in 113 8 August 2005 which the electrodes to be

i nspect ed of the dmtegriated spaoat sin whish wdfmrugs-hdiesolgaadt f or

I nspection have been forned, arranging a spacer, in which through-hol es
each havi fpwishapeskapd oronfmgrning hiee ptleeo bdrpesirearh eathsti c

ani sotropically conductive filmto be forned and extending in the

t hi ckness- vilses tli ¢ exni st ofpidel ¥y sepndiptiee af bl okt dorieahoitfi ng to
the said elastic anisotropically conductive filnms, on one surface or both
surfaces ofextrnd¥ngrein|die, thimknotsrivhge sroldiertrrt «f dthe frame

pléte are formed corresponding to the said elastic
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




| ayers for elastic anisotropically conductive filns in i t

conductive particles exhibiting nagneillg4m are disperseng%%ggﬁﬁggid
polymer-formng material, which will becone an el astic polyneric substance
by a curing treatnment, in the anisotropically conductive filmarranging
holes of the frame plate and the through-hol es of the spacer, and applying
to the nolding, material |ayers a magnetic _field having higher intensity at
portions topﬁgEbﬂES'cﬁﬁgu8¥Fﬁﬁtb%9t ?O?OEG%%EhY?dﬂ?rﬁbﬁ%?%hglﬂaubecone

conducti ve tts for non-cqonnecijion and. pprtions to becone,. supported parts
than the ot ROFCRBPRPOHEoe! HATery QR bt ni EHES Ottt | FPIRR TG &S n t he
nol ding material_ | ayers_ at he portions to. becone the conductiyv arts for
connecti on l%%;!ﬁ(gl?ﬁelxﬁg?ﬁ'%ﬁsi?%e c ?Teat‘ﬁ‘ér%d%‘??%erbﬁrif%ufooﬁm ﬁ%ﬁq
connection ] ate.that at least the conductive particles existing in

t he portion%f?%t%%céﬁﬁs?ﬁﬁo h%% f¥e§Pn RS %%ﬂ??ﬂﬂ ding material |ayer
are retained.in these 114 8 August 2005 portions, and orienting the
conductive particles in the thickness-wise direction, and in this state,

sublecting the  molsll ngRLeckRl-ciBepiobloR GUT LAY LhoshEERbiba1fgrm the

el astic ani sotropically. conductive e production process of the

ani sot r opi %A%&MC&AN&&@P rdBiGRP Y M di%h o A rﬁlﬁe‘kei‘wq{h@ n the
or me 'y

nol ding material layers are I'n 't he ani sotropi ca conductive

filmarrangidmiey e Qiride f4amm N s antd e iy %@ﬁ%-&t@o?icﬁmfll&he

spacer by: providing a nold conposed of a top force and a bofto
conductive film-arranging holes of the frame plate and the

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 elastic 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 h

| 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.



force, on which ferromagnetic substance | ayers have beenaé$es&§gb%vely
formed in accordance with patterns .cqrnsesponding to patt S he -
conductive parts for connection and the conductive parts for non-connection
in the elastic-anisotropically conductive filnms to be forned, and coating
nol di ng surfaces of one or both of the top force and bottom force of the
nol d by screen printing in which a nolding material in which the
conductive particlk &xhPbHPRe membehetvEmble s peyseain jgpndwctiingui d

pol ymer- forping material, which will becorme the elastic polyneric

subst ance b?lﬁﬁgréﬁﬁinénﬁpééﬁﬁéﬁtPfaﬁécbugéranﬁégrﬁélFMeOfobntéﬁﬁﬁﬁ%ﬁd
bottom force,on each_ other through the frame plate and the spacer arranged
on one surFéEEuﬁFSbgPﬁm§9rP&céswéﬁefhénfFaﬁﬁag9a9§.thQSWBf%Bgu%@lq@OS 16 A
probe nmenber suitable for use in conducting electrical inspection of each
of a plural FPYPEt5ERiegrated circuits fornmed on a wafer in a state of the
wafer, which conprises:.a circuit board for inspection, on_ the surface of
whi ch i nspection 21 SEFFRUERPEREAf EPRetnSREGELOR d PR sthif t T EfagR 19 %er n
corresponding.to a pattern of _el ectrodes to_be inspected of the jntegrated:
circuits iﬁggh%hmbﬁgpeﬁglaﬂ e%ﬁFEE?d?%ra?%s%%%??%n%gaiﬂF?Fé;%ﬁﬁsﬁﬁabdgcalIy
conductive tor_according to claim2 arranged on the surface of the
circuit boa?%€€%$ i FSpett? %’Fﬁl“% ﬁo pt o‘?)%%mecfg s%f?%%f%‘y‘?%rt%&e in
conducting 3 flisettd$al s | HRPOFILAT- e F AL Sl A Ald Wafly 1Y Gy ated

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



circuits forned on a wafer in a state of the wafer, mhichuéggggoioges.: a
circuit board for inspection, on the sh¥face of which inspéctio

el ectrodes are fornmed in accordance with a pattern corresponding to a
pattern of electrodes to be inspected of the integrated circuits in the
waf er as an object for inspection, and the anisotropically conductive

connector a i to claim6 or arranged .on the surface_of _the circuit
board for i ﬁ%’%rergrlaﬁgn@{pl?sﬁhoen p?tgt%%mgﬁgtﬁd@:}dmg‘w GByithel 1rgHdei n
the coeffici fed.d t her mal. expansi gn of 'the frame plate is at npst
3 x 10R5/K, bg%gdfﬁgfcggﬁaecﬁqgn 1 of ng‘glsoclf6x8l,&ugﬂis1 2005 t her mal

expansi on of a base material making up the circuit board for inspection is
at nost 3 x 10-5/K 19 Thé probe nmenber according to claim17, wherein the

coefficient of lin t ARG .fra late .js at nmost 3 x
10-5/ K, and the coggi C?E%?B%?E%(i nearé)Pt ‘f‘é(rjér’rg l%?p %s‘i:g‘zf\l%feﬁa' basE it eri al

Tk N0 P, L RReCtbetirtciR0A! Gef A5nbasPEALERT! S:BhnlB8h BeXtnilziblfe 20 The

probe nmenber according to claim1l6, wherel € connec

arranged onpthecanksakr aRis¢akl ¥ 16MYUCLi e QpQﬁﬁ&g&cf%H% %E?ﬁ&hg%§e
nd a p

connector being conposed of an insulating sheet a urality o

el ectrode sthechileexpanBibut 8R0hNGa48 RatbiEKDCRSKLGCupdLhECLL PR, PE the
i nsul ati ng sheet and arranged'in accordance with a.pattern corresponding -

to the pattiesawdffothensheetionesstot hfospspegt pghs/g1: The probe nenmber
according to claim 17, wherein _
20 The prdbe member accbrding to claim 16, wherein
a sheet—like.connectqr 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.




a sheet-like connector-is arranged on the anisotropicallﬁl“%@nq§@ ive
connector, the sheet-1ike connector bei& = conposed of an’i ﬁﬁ i'ng sheet
and a plurality of electrode structures each extending in a thickness-w se
direction of the insulating sheet and arranged in accordance with a
pattern corresponding to the pattern of the electrodes to be inspected.
117 8 August 2005 22 The probe nenber according to claim 18, wherein a
sheet-1i ke connect®t i herhrohgettevhet eccamiing rapicialinyl 8 £ am@dueih e
connector, the sheet-1like connector being conposed of an insulating sheet
and a pl ur aFPEGtolike gernemfon dsusruarged sohtheardsditngpicaldyt hi ckness- wi se
direction of the insulating sheet and arranged in accordance with a
pattern cor FEEFEHIVRGCPRNAGHOT  phbe evheadt-like edroectodekeiny wemposeboifed. 23
- The probe_nenber, _according to claim19 , wherein a sheet-|ike connector

i s arranged®BntiFida ﬁ?%o{j'?‘??%i &8f| § Plypdity ok edenhvederstmicsuseeaachi ke
connector bejn onposed of _an insulating sheet and a plurality of

el ectrode s%%%}cﬁpgsl%fc CRBASH TS darediiom efsthe sinsvilaging whest t he

insul ating ghe nd, arranged._i n acgordance with a pattern correspondi ng
to the patter%g:g?ﬁl?%% B 38@?36%%"9[ HihB ¢ Rglderaqcopresnendisgect ithe
apparatus for. erefar erformng electrical inspection of each of a
plurality oé‘y %Ele%jga eedeg??éfﬁc{gsg %Srh‘:éd"wegtﬁ%fer in a state of the

waf er, which conprises the probe nmenber according to claim 16, wherein
the electric connection to the- integrated circuit forned on the wafer as

an obj ect for insgectinn . Achbases U 1P ALIRS o MRSty

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,




25 An inspection apparatus for wafer for performng el ectarAlP%Itédbgpectlon
of each of a plurality of integrated cifguits formed on-a Warer rn a state
- of the wafer, 118 8 August 2005 whi ch conprises the probe nmenber according
to. claim1l7, wherein the electric connection to the integrated circuit
formed on the wafer as an object for inspection is achieved through the
probe nenber. 26 An inspection apparatus for wafer for perform ng

el ectrical iAEsEcEPEpristesesht pifoke plembat i dacoatling ntegriatiedl ¢ rehgiresnf or med
on a wafer in a state of the wafer, which. conprises the probe nenber :
accor di ng t N8 §legEricvseraestiamhdoelthet integrened otimmitto foheed mheghat ed
circuit forned on the wafer as an object for inspection is achieved

t hrough the “ﬁ%&ﬁeas [fEh BBl ecb Lom, inappetidnisapphiaitass thoouglfdre pocbe
perform ng elegctrical inspection of each of a plurality of integrated
circuits fo ®bn a wafer in a state of the wafer, which conprises the
probe nmenber according to claim 19, wherein the electric connection to the
integrated circuit forned on the wafer as an object for inspection is

achi eved through the probe _menber. 28 An inspection ap%ar atus for wafer

for perforning eldctrical PHsPBIRSTHGF 2BRRYAIS £0B| Wreey tBprof i nt egr at ed
whi ch conprises the

circuits foroed on fer .in.a, state of the wafer,
pr obe me'rrbeé accf%rlasn%\f?chéfzﬁiln’r%?e%’ré’%?ﬁ e3qhe of| @ RIvlddmneEtion to the
i nt egr at ed £ﬁﬂéaf5£eécﬁi§%ﬁi%2 %g¥ﬁed 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

-ﬁafer 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




waf er as an object for inspection is achieved through th%;ﬂ[BQdeB5AU9USt
2005 119 nenber. 29 An inspection appar #55 for wafer for gerforning

el ectrical inspection of each of a plur ty of integrated circuits forned
on a wafer in a state-of the wafer, which conprises the probe nenber
according to claim 21, wherein the electric connection to the integrated
circuit forned on the wafer as an object for inspection is achieved

t hrough t hemsmbbe. nenber. 30 An inspection apparatus for wafer for
perform ng electrical inspection of each of a plurality of integrated
circuits forned on a wafer in a state of the wafer; which conprises the
probe nmenber according to claim?22 , wherein the electric connection to
the integrated cir2%it forndi dasphetivmiappagstum fobj weker dori nspection is
achi eved through the probe nenber. 31 An inspection apparatus for wafer
for perfor BeF§oENNG legtrienpdaspeatiin efchadh of gl piarakityort integrated
circuits formed on a wafer in a state of the wafer, which conprises the
probe- menbedniegertrthgireuitaifimed omet siafert e aisdate| of B¥nEaEs%on to the
integrated circuit fornmed on the wafer as an object for inspectiqn is

achi eved t h"odER FIWPLIEEHcthedobe. meber;, acrepdid 4R FEAHB A M oFIGRAY |

wher ei n 120tg Aug;st,ZOOS el ectrical inspection of each of a Iurq%ity of

i ntegrated TEPreFTEifoFRBRPTICR AT Ehe iintegratrd &TFRLY Phat*®each of

wafer as an object 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




the integrated circuits formed on the wafer is electricalgl cted to a
tester through the probe nenber accordi do claim 16. gé“ﬂﬁgﬁﬁggection
met hod for wafer, wherein electrical inspection of each of a plurality of
integrated circuits. forned 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 nenber according to claim17 . 34 An

i nspect i on RRAAFSEIFR} Anspertiomafeierchepsca misaklite mecindagoitashch of a

.plurality of, integr ted circuits formed on a wafer is conducted in a
state that &HETYSF tﬁém}eﬁlt efratedes dsurerduaiededn on stisdenthat gach of

el ectricall conpected to.a tester through the probe nenber according to
claim18. 3 ﬁhlPﬂ§?ﬁﬁﬁﬁpoﬁlFﬁﬂﬂﬁﬁdfP6W59£ﬁQH§hawﬁé£éﬁris elestricallyi nspecti on
of each of a plurality of integrated  circuits forned an a wafer is

conduct ed ir?"ﬁf%?‘i?ée ‘%"’nﬁt t%%‘a%g NrPpEh | Hie girebe dreiedurESO¥FMEFon t he
wafer is elgig5%Cfgly connected to a tester through the probe nenber
according to  Clarm 19 121 8 August 2005 36 An inspection nethod 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 circui{s forned fer is. el g%ricagl onnected to a

tester through the probe ne%ﬂe%g é%%?‘ﬁh@eFﬁmf O3 K e%&.w ein
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 eiectrically

- connected to a tester through the probe member according to

claim 17 .

34 An inspection method for wafér, 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 .




An inspection nmethod for wafer, wherein electrical i nspe%tAal@U toj ogach of a
plurality of integrated circuits formggijon a wafer is con c?eg I'n a state
that each the integrated circuits formed on the wafer is electrically
connected to a tester through the probe nmenber according to claim?2l. of
38 An inspection nethod for wafer, wherein electrical inspection of each

f I it f Jnt t ' t.s f d f | ducted i
State that eath o3 he i nt cqPalUPHIPRR TROKS) R68 BHE T IaTER 15
e ectrl callhebanees! el dohst AlachboUY, 1 /121REIDSE TRIRGL, AGFOM di NG 1O

claim22. 39 An iInspection ne or waf ers, érefn el"éctrrcal i nspection

|aim22. 38°ANTnSpect ion af er'” Ve il
Conducted | eSS, EoHRE] CRTRIRRTle SRR e o TR, BofE By BF (e

wafer is el@@d ineahlyred MAPEGI €Y domBal &5 e WREFQHIY LB CRELES HETDEN
according to claim23
connected to a tester through the probe member according to

claim 2¢.

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 ci;cuits 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 fommed on the wafer is electrically
cbnnected to a tester through the probe member according to

 claim 23,




