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1 DESCRI PTI ON ANI SOTROPI CALLY CONDUCTI VE CONNECTOR,
CONDUCTI VE PASTE COWPCSI TI O\, PROBE MEMBER, AND WAFER
| NSPECTI ON APPARATUS 5 AND WAFER | NSPECTI ON' METHCD
TECHNI CAL FI ELD The present invention relates to an

~ani sotropically conductive connector suitable for use
-in conducting 10 el ectrical inspection of printed

circuit boards, integrated circuit devices,
integrated circuits forneES@R AT Welfer, |iquid crystal
panel s, in which circuits have been forned, etc., a
conducti ve paste conposition for obtaining this

ani sotropi cal ly conductive_ connector,

SR AL RS 5y BB Re o RANBOr GV E PASTE

N 5@5@%@%@0&%‘“@{)& URSBEEL | A% %&@%@C#ﬁ%ﬁﬁ#@fﬁg%ﬁ%&ws

using this prob nﬁf{ERaf§EP§E¥{6§LMﬁ$%§%to an

ani sotropical ly AR e Connect or Suitabl e for use
i n conducting electrical inspection, such 20 as a
probe test or a burn-in test, as to integrated

circuits formed on a W@é@ﬁNI@g§Qﬁﬂy§$IV6 paste
conposition for obtaining 'S ani sotropically

‘conduGiyey @ eRRIECHARend 10BN 288 aFREDREL adULRREEtWbbRcally

this anisotropically conductive connector, a wafer
tBoREELI 00 apRasates SaLtapes Mt huddisn 2Zominheing

menber, and a wafer inspection nmethod using this

pl eberneabet ns2e BAGKGROUNLY ARTed nci e pir dshbotdson integrated
process of sem conductor integrated circuit devices,
aitenih deedtesnunmrepfated egratwedts formed on a wafer,

ligquid crystal paneils, in which circuilts have been formed,

etc., & conductive paste composition for obtaining this

anisotropically conductive connector, a probe member
equipped with this anisotropically conductive connector, a
wafer inspeciion apparatus equipped with this probe member,
and a wafer inspection method using this probe member, and
particularly to an anisotropically conductive connector
suitable for use in conducting electrical inspection, such
as a probe test or a burn-in test, as to integrated
circuits formed on a wafer, a conductive paste compositipn'
for obtaining this anisotropically conductive connector, a
probe member equipped with this anisétropically conductive

connector, a wafer inspection apparatus equipped with this

_probe member, and a wafer inspection method using this

probe member.




circuits are forned on a wafer conposed of, for
exanple, 5 silicon, a probe test for sorting defective
integrated circuits is general by conducted as to each
of these integrated circuit, by inspecting basic
electrical properties. This probe test is conducted
under a tenperature environnent of, for exanple, 85C

This wafer 10 is then cut, thereby form ng

sem conduct or chi ps. SucH¥¥§§H¥E§ﬁﬂdﬁﬂbr chips are
cont ai ned _and seal d In respective _pro ckage
Each of tfe" gscreaa tesRRcBhsEror °© AEBGTERGEC BYT ol pegrated

devi.ces .i,s further sy Q%ecte to.a

OF GiEER S aet S, 2aRLRCLoE b AnBlb T o8 19BbakiRta
hl%ﬁrc%qQ%r%E%r%o?Egdr gngnha% 08ﬁ8?§58p£§ %%é example,

t hereby “sorting sem conduct or I nt €gr ciréu

5de%h§%%onha%'Bgob@t%@Etd%gﬁcgﬁrthﬂgsHE?eS%?G&riﬁ%& rated

i nspection of 'integrated circuits,® such as probe Test

- Oor YRR E%Sben§r9ﬁ99ecBEHQ%EeHSabntOZQaéﬁeofthese
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electrically connecting each of electrodes to be

i nspeciedtied aArebjiect bof ihappeethgnphoia &EstericAs
such a probe nenber, is known a nenber conposed of a

Ci paiplerthear.d Tmﬂslﬁﬁmﬁ@ttéwm 0f adndicisaspecidomn

el ectrodes have been forned in accordance with a

patteaipe ragnres pandirbgmeatac2b pakt ekampieel e8tg.odenitowafer
be inspected, and an anisotropically conductive

el ast ¢ciren shéet therahyedoominhi semgcopductbovaridips. Such
for.inspection. 3 As such anisotropically conductive

el gsmépendyRgerschiphogeeofonspingd sndudeated haveespective
her et of ore been known. For exanple, the follow ng

Pr PEPPRLt Patkgpgefhe B3R Ofi St deakadehri YBIGBBI LAY

conductive el astoner sheet
integrated circuit devices is further subjected toc a burn-

in test that electrical properties thereof are inspected
under a highmtempérature environment of, for example, 125°C,
thereby sorting semiconductor integrated circuit devices
having latent defects.

In such electricai inspection Qf integrated circuits,
such as probe test or burn—-in test, a probe member is in
use for electrically connecting each of electrodes to be
inspected in an object of inspection to a tester.. As such
a probe member, 1is known a member.composed of a circuit
board for inspection, on which inspection electrodes have
been formed in accordance with a pattern corresponding toc a
pattern of electrodes to be inspected, and an
anisotropicaily conductive elastomer sheet arranged on this

- circuit board for inspection.




5 (hereinafter referred to as "di spersion type

ani sotropically conductive el astonmer sheet"). obt ai ned

by dispersing conductive partickes in an elastomer in

a state oriented so as to align in a thickness-w se
direction of the elastonmer, and the follow ng Prior

Art. 2 or the Iike 10 discl oses an anisotropically
conductive el astonmer sheet (hereinafter referred to

as "unevel® didth i HutI U WAE ahicgiduspiivq (Qlastomer sheets,

conducti ve el astonmer sheet") obtained b neven
di stPPEGt PhigVeshatet F’%uﬁﬁPz‘FEl BSVF SFEEP BSEGBren | kpown.

. d i : . S 15
i T EBE 6RoBP e ‘BPalo b NPRBFLRY Porm hooh b Bat e
nu %Eclggegoggué%&g8t9%%&§%gf%ﬁggﬁ8gfg?véhglasFo?%F sheet

t hi Ckneéss-w se ITectio nsu I ng par

gyf%ﬂ%&%ikﬁg%éﬁtE%gef%ggnngHEthSESp£P§i£H|£gﬁéng

or Art. or t i scl oses” an uneve

diS%BEQHEE@EiEX@@yaebﬁahEQ@%EaéhasggméﬁnQH§é£V?_obtained by
el astoner sheet with a difference in level defi ned

bet weepetrbenguehagcelvkhgacondueti v8 Paré1a8€omdr in a state
insulating part. In the uneven distribution type

ani seteapeaakbyascenddtligueigl asteieknsheelissi CLetbon of
conductive parts are 25 forned in accordance with a
pat teenetastespondang theafpalbdeingofrebechroded ¢o tiee like
i nspected of an integrated circuit to be inspected,

10t PAdsedvamtageroasiconpapédailyhcdndhet dvspel s opmeypeheet
ani sotropically conductive el astonmer sheet in that
el edhereahagbopnecefonrpét weeasel eeevoredizghpibpeion type
achi eved with hi%h reliability even to an integrated
ci r éBi-EosKAPLCRAlYhECRARERGERAERL 2 PFPRAT oFRRPBCL r dfea1Ined by

to be 5 inspected, i.e., center distance, between
adeB@H?nly distributing conductive particles in an elastomer

in a state oriented so as to align in a thickness-wise

15 direction of the elastomer, thereby forming a great number
of conductive parts extending in the thickness-wise
direction and an insulating part for mutually insulating
them. Further, the following Prior Art. 3 or the like
discloses an uneven distribution type anisotropically

20 conductive elastomer sheet.with a difference in level
defined between the surface of the conductive part and an
insulating part.

In the uneven distribution type anisotropically

conductive elastomer sheet, since the conductive parts are

25 formed 1n accordance with a pattern corresponding to a
pattern of electrodes to be inspected of an integrated

circuilt to be inspected, it is advantageous compared with




el ectrodes to be inspected. In such an anisotropically
conductive el astonmer sheet, since the conductive

particles are oriented by appligation of a nagnetic

field so as to align in the thickness-w se 10

direction upon the production of this anisotropically
conductive el astoner sheet, it is necessary to use

particles exhibiting nagnetlsn1as t he conducti ve
paf?W%AQ%ﬁpeq%+Qﬁwi¥P%(?Wﬁ%?ﬁﬁﬁ@léﬁléﬁ'§8Pﬂ86¢&§?l?1a5t°mer
conductive el astomer = sheet havin i gh conductivit

and® & %%uﬁﬁfﬁtﬁ%?ﬂ?r UMV lP& Egtwgﬁg,ﬁéacﬁﬁpdes can
a l.on eri_od, of nti al r .
cortuadie e oty ratd g osuatotPy Pl ipyearated

t hermsel s smcilbgrcfz%@ GLRGRIRNE pUUE, Be LB roges <o e

peri o om suc ew, parti

obt; Ry farmgn [ I r on
5 5%%%: qQr g ng &,Goat &%%ta%%% b%%%%%ﬁ gpjgekﬁt

the urfdces of core particles conpose

f erdiumanNRid L + SYRStaNcR SWegh as nickel are used as
the conductive particles. By the way, in a probe test

conduct e@nf gichnkagkatiedrrephicdily tohARdtonecacM@Eebmer sheet,
a nethod that a probe test 1s 25 collectively

pe&ﬁ@kﬁE&h@ﬂo@n@MQ&ﬂv@fpa&&&@ﬂé%edrélb@dbhﬁedOﬁpOﬁ@ﬁllcatlon
of, for exanple, 16 or 32 integrated circuits anong a
greﬁianmm@amtdh ifritedgr ated scitpcuiltignf anmetleonhdchkness-wise
waf er, and the probe test is successively perforned on

100t Weregrtdwms upbni rtheg pacddctiipouitts thas heiepbdftopécally
been adopted. In recent years, there has been a
de rfnd ucar ve @dﬁwé@meWeB@egénféﬁnﬁﬁgnacgﬁéaéYté@tuéﬁ
for exanple, 64 or 128 integrated circuits anong a
gré@ﬁtﬁﬁéﬁ@re@@lpﬁﬁéﬁﬂapéane ism as the conductive particles.

In order to provide an anisotropically conductive elastomer
sheet having high conductivity and permitting the
15 conductivity to be retained for a long pericd of time,.it
is essential for the conductive particles to have high
conductivity by theméelves and be chemically stable over a
long period of time. From such a point of view, particles
obtained by forming a coating layer formed of gold on the
20 surfaces of core particles composed of ferromagnetic
substance such as nickel are used as the conductive
particles.
By the way, in a prqbe test conducted for integrated
circuits férmed on a wafer, a method that a probe test is
25  collectively performed on a group of integrated circuits
composed of, for example, 16 or 32 integrated circuits

among a great number of integrated circuits formed on a
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circuits forned on a wafer, or all the integrated
circuits for the purpose of inproving inspection
efficiency and reducing inspectison cost. 10 In such a
probe test, an anisotropically conductive el astoner
sheet used in a probe nenber for conducting the probe
test is required to have durability capable of

wi t hst andi ng repeated use of, for exanple, at |east

50 "BF@ L .t Emels tilfeBrRBFetesthaf SPECERSHBFEEtPBFLormed on
i nspection are 15 " mass-produced products. In a

coREft gFaNPEncdoiPEEREaItPY EdRatetPvRaseNgERbREPTe been

sheet, however, the conductivity of conductive parts
t héF88SAas been markedly deteriorated when it has

b in th be t t edl f

oD S PALlesPYARest LR RS Bty LoABERTEHE: .

b i b . it

oo S0 SYPRSRBLLo p BB B0 ol BEBpeny 0 o

?n&b%e'gg%ﬁ&anﬁdciEEu'%Eeﬁm@nbogggréggﬁnhﬁber OESintegrated

ndi vi I"y conduct electrica nspection of a

9r eat- puwher o cinbeghatadeci r e hidevheesnbegaksed circuits
each integrated circuit device, which is an object of

I ngReCthenpurkbsski B¢, iapdoitisghandbbRgibs efficiency and

i nconveni ent, whereby 6 inspection cost becones
congidderiabl ¥ nBipglt ibhodbsch reasons, there has been
proposed a W.BI (Wafer Lebel Burn- in) test in which

t he burnIinnstiest ai probkl eetityvehy apiésbdoropicahln geedtctive
nunber of integrated circuits forned .5 on a wafer in

t helstapaesf shiketwaked. ihnaspechba WeBberefpr ganducting the
ani sotropically conductive elastoner sheet used in a

pr owebeeest fier reaudgeti g hpwe durability capable of

withstanding repeated use of, for example, at least 50,000
times when wafers that are an object of inspection are
mass—produced products.
| In a conventional anisotropically conductive
élastomer sheet, however, the conductivity of conductive
parts thereof has been markedly deteriorated when it has
been used in the probe test repeatedly, for example, 20,000
times or more, so that it has been unable to be used in
subsequent tests, and so it has been required to be
replaced by new one.

In a burn-in test on the other hand, it takes a long
time to individually conduct electrical inspection of a
great number of integrated circuit devices because each
integrated circuit device, which is an object of imnspection,

is fine, and its handling is inconvenient, whereby




W.BI test is required to have durability capabl e of
W t hst andi ng repeated use of, for exanple, at |east
500 10 tines when wafers that arg an object of
_inspection are mass-produced products. In a
conventional anisotropically conductive el astoner
sheet, however, the conductivity of conductive parts
thereof has been mar kedly deteriorated when it has 15
beeAnNgPed innt KesSW BpCpBSE ?@Bééﬂ@éﬁ?lyfb¥gﬁxa@HQ@ such
200 times or nore, so that it has been unable to
usedSPAONSubSBEGEENN2F RN aﬁapeaeﬂtah‘a%BBeé‘ﬁaF%aufr% Burn-

to b I d | f
chi BhoGRET ﬁégm@?ﬁs eycvagngamlgaﬂdﬁ%?‘g?lﬁh?%%leﬁl\aﬁ%h
eUtg&]ﬂf%pher cal LProLe ted elec%rodﬁ?3 ogeClr%ults Formed

?8Fd8p 4 daad¢ r88m88Fd8 enperatur e
sol der (L«S%% “ ht gl Q%B%e%ftgﬁe'%'éﬁebas been formed

on sur ace e €s, ‘are use In"order to obtain

such Sen]?ﬁngPEBoé ﬁﬂBEStQEth'%ﬁ gﬁié&f@ yc?ii 'éb&éﬁctlve

conducted to form a projected ectrode o rodes

in chgspembirvenbBtegtalednChl sUbbe hBmBept BEL @bnducting the
waf er. Thus, an anisotropically conductive. el astomer

shegtausedsin ibhecghobedt est hebeadwabBr1i sy abspable of
required to have durability capable of w thstanding
repeatadtuadiagerepeage@atssuaber fof examsleyesmt whenst 500
the wafer, which is an object of inspection, has

1(pr ojteotedwbkactvebdes tbabeabei aspebiedt i anspection are
conventional anisotropically conductive elastoner
sheembgsshpwederedt heodoentsicti vity of conductive parts
t hereof has been markedly deteriorated when it has
been usedInnat henpeobionabtanisqbferschbly Pty eted

elastomer sheet, however, the conductivity of conductive
parts thereof has been markedly deteriorated when it has

15 been used in the WLBI test repeatedly, for example, 200
times or more, so that it has been unable to be used in
subsequent tests, and so it has been required to be
replaced by ﬁew one.

In, for example, a flip chip mounting method,

20 semiconductor chips, in which a semi-spherical projected
electrode composed of eutectic solder, lead-free solder,
high-temperature solder {lead-rich solder) or the like has
been formed on surface electrodes, are used. In order to
obtain such semiconductor chips at high efficiency, it is

25 conducted to form a projected electrode on electrodes in
respective integrated circuits in a state of a wafer.

Thus, an anisotropically conductive elastomer sheet



10 el ectrodes to be inspected repeatedly, for exanple,
10,000 tinmes or nore, so that it has been unable to

be used in subsequent tests, and so it has been

required to be replaced by new one. Prior Art. 1:

Japanese Patent Application Laid-Open .15 No.

93393/1976 Prior Art. 2: Japanese Patent Application

Lai d- No. 147772/1978; Prior Art. 3: Japanese

Pat A@plﬁh@aﬁr@ﬂ@eLéﬁéiQ@éna Mefez50908L3986euphred to have
DI SCLOSURE OF THE_ I NVENTI ON. The present invention has
bedhirddd 1dy ©CREaRAS @folet@ﬁéapeﬁ@gorﬁeeetﬁéuﬁé?aﬂ&@g a

and has as its first object th VISI an of
am%?cﬁartoﬁﬁ%elr olorrdliESi ¢&SColf 8 ?E V\Hﬁ&ﬁhgbﬁdan
nguct i t S retained,over a e t
Vet atn 47 FERGEsa T &FécPFPeSFt ﬁpsﬁe Farige KO

5plur E&_ integrated circuits formed on a wafer 8
repeatedl’y over a great nunber of tines, and thus high

durabi 11 4 andol.oBdcs8Lu o8 bLbe apecachyeusandeiye

.second object 0 resent 1nvention | provi de

an AniSAlAPisallty Egﬂr@%tr' v%h%oeegehehvamkceonéuctwe
good conductivity is retai ned over a | ong period of

ti FRrt@VemMRer hhsl peusetarteah §Ctibiealok-aspackhen ot has
a plurality of integrated circuits forned on a wafer

r eprairedispdover thegpeabentrber ogf whifees, hantng projected
el ectrodes to be inspected of the integrated circuits
10f orated tandele twaber 1h8pareepr epeeteddélecforodesamphe, 10,000
thus high durability and | ong
times or more, so that it has been unable to be used in
subsequent tests, and so it has been required to be
replaced by new one.
Prior Art. 1: Japanese Patent Application Laid-Open
15 No. 93393/1976;
Prior Art. 2: Japanese Patent Application Laid-Open
No. 147772/1978;
Prior Art. 3: Japanese Patent Applicaticon Laid-Open
No. 250906/1986.
20

DISCLOSURE OF THE INVENTION

The present invention has been made on the basis of
the foregoing circumstances and has as its first object the
provision'of an anisotropically conductive connector, by
25 which good conductivity is retained over a long ﬁeriod of
~ time even when it is used 1n electrical inspection of a

plurality of integrated circuits formed on a wafer




service |life are achieved. A third object of the .
present invention is to provide an anisotropically
conducti ve connector, by which ggod conductivity is
retai ned over a long period of tine even 15 when it is
used in electrical inspection of a plurality of
integrated circuits forned on a wafer repeatedly over

a great nunber of tinmes, and the el ectrical _

i nspERgGRdlY WETd dc G A deFLgrhPgh tiBfRfer afgr §hus high
envi ronnent, and thus hi%h,durability and Lon%

ser Wi Yar@da dmey 8T V26 A LS 6r BRSoBFBLEVER -t he
present ipvention is.to ovi de an anji sotropically
Ronduct | ve SONHEGt 8rISBh hi Th Bot Corduet Vit 1% t©
L G B RS 8] s et gRetbs by wnicn

ctrodes e
. ! £ int tn € 5 _
?2; a%ggﬁ:y%gygﬁtﬁgﬁg&t ed %Jeﬁ,%%%& boeyed Qgﬁ %‘YE%EBHI gﬁ time

eat nunbér of tines,

dur akjJ.| nd 4 qng visce hi achi : ohN
et WheANd e 930 BRI L 6° o bbe e RELBUERiohMor o

the anesantyl BYeNhiQRyriateli0 cR-@VH¥8 f8Pmed on a wafer
ani sotropi cally conductive connector, by which good

CONGgleatie) vi Svicet Al Be@adValmBek-08g RemE8J 8fdt EMBctrodes to
even when it is used in electrical inspection of
- Cl I G tinpaklsed bEpeakedhnycovered gheatiinenbermell on the wafer
times, and the electrical inspection is conducted
1inderrea pliriog e<ttenpeldaciredesnvendnivent, hagtd thusbhilghy and long
durability and long service |ife are achieved. A
si xtslerojcectl idke vhe prédenedi.nvention is to provide
10 a conductive paste conposition suitable for use in _
formng Z2IEsiT¢ ook rﬂg%i@sﬁr |BresAfuciivan QL § o provide

t he above _ : ) .
an anisotropically conductive connector, by which good

conductivity is retained over a long period of time even

15 when it is used in electrical inspection of a plurality of
integrated circuits formed on a wafer repeatedly over a
great number of times, and the electrical inspection is
conducted under a high-temperature environment, and thus
high durability and long service life are achieved.

 20 A fourth object.of the present invention is to
provide an anisotropically conductive connector, by which
good conductivity is reﬁained over a long periocd of time
even when it is used in direct contact with electrodes to
be inspected of integrated circuits formed on & wafer

25 repeatedly over a great number of times, and thus.high
durability and long service life are achieved, in addition

to the above objects.




descri bed ani sotropically conductive connectors. A
sevent h object of the present invention is to provide

a probe nenber, by which good cgnductivity is 15

retai ned over a long period of tine even when it is

used in electrical inspection of a plurality of

integrated circuits fornmed on a wafer repeatedly over

a great nunmber of times, and thus high durability and

| ong ser®i EeTEhfebiret aehi BveRroerR gHYEbi @ tifto provide
t he present invention is to 20 provide a wafer

|n§|67eé"tnil<§ﬁ’ tHepdrcatidy &R Chal&r CPH%%PFonanﬂPﬁSB good

f t | ect I t f
of K ‘%vé&%ﬁeﬁ%eﬁté%ﬁh@%@%ﬁ “alRapeporhod Bratiproven

t he r u3|n t he ahove-des bed probe ...dahe
prég%ﬁ} i Vel g‘hav %Fﬁ&& ouPsgﬁggi 8ﬂ§?3§1r§g1@ parts
in tigat a t d
S e el
Wh%%s tﬂ%&§Q%f%Bh%%EE%dC%H9%9t5Vﬁégﬂﬂ@§&bekakﬁr933d
_repeate result, it has ound t hat

Si %erg%ln%efn@?:r MaRG 3ne@ahi B8 LaY8binAtGORAUCEbYE service life
particles is lowin hardness as a netal, separation,

abrasl arhidefer.mati on and/or the like occurs on the
-coating layer in the conductive particles by 5
cont act Aetineen e consificthiey e paddn il B@srand srontwaaio provide
bet ween the conductive particles and an el ectrode to

10be a icospectddreapatsite apmpotitppoakhytebhduébirvese in forming
connector is wused repeatedly, and consequently core
parctliccités eomposedprioblinvckehdortive Fikmsain sRposkdve-
to the surface, thereby 10 nmarkedly deteriorating the
coﬁ@@@ﬁ@@e@ya@ﬂspﬁéo@éﬁé&éﬁlV@ndﬁﬁﬁﬂ§e 8AEnERECBFesent

i nvention has been conpleted on the basis of this
findi ng. A seventh object of the present invention is to

provide a probe member, by which good conductivity is
15 retained over a long period of time even when it is used in
electrical inspection of a plurality of integrated circuits
formed on a wafer repeatedly over a great number of times,
and thus high durability and long service life are achileved.
An eighth object of the present invention is to
20  provide a wafer inspection apparatus and a wafer inspection
method for conducting electrical inspection of a plurality
of integrated circuits formed on a wafer in a state of the
wafer using the above-described probe member.
The present inventors have carried out an extensive
25 investigations repeatedly as to the cause of marked
_detetioration of the conductivity of conductive parts when

an anisotropically conductive connector is used repeatedly.




According to the present invention, there is provided
an ani sotropically conductive connector conprising an
15 el astic anisotropically conduggive film in which a
plurality of conductive parts for connection
contai ning conductive particles and extending in a
t hi ckness-wi se direction of the filmhave been
fornmed, wherein the conductive particles contained in |,
“t he 220 & Gifdirditi-vé tpares PPER EoMREcithéh aFBCBLER!AefORYing 2
| am nating .a coatin% Iaﬁer,forned Q
O

f.a . ,
hi giECondi tiavé méta §C136r PACE 61 SEor8 APt iE) Bardness as
exhi biting magnetism_ and. the, coat.i | ayer _is :
coaft 5 Feyer ARG 8 -hrGRRAPHeSE L ARET AP ngRE6oEnEhe Like
resent invention, there i.s_alsq 2 rQyi ;
P ot R I Seaaerey ety Bnnan: SreLakhiidiale particies by

§|a%§ﬁﬁ?ﬁﬁi?%k. Ep%hhyc89H9%%%¥%e Ll 160 WHChoAtact
ATy of con P or

plura_l_ uctive parts onnection
contRidldig theCoRIUeli&ePRbtiel 88 saRdexhendbhgrbfeato be
t hi ckness-wise direction of the fil mhave been

for nedpshareik the eanduetbyecpanti ebasueent-ai penkdtor is
the conductive parts for connection are obtained by

| amu3ald R@peatadahyr ahidt ¥oakegahitng kayer paedtbles composed
formed of a high conductive netal on a surface of core

par tdfclnd i lirt ithg lokgnetiesmxpasddt he obtesnpSice, thereby
coating layer anong the plurality of the coating

10 ayerskieslly dedeimgrbayen haei ognduchighthapfineks. cggductive
In the anisotropically conductive connectors

accwmeditsg wod Kbeppasesnti Avesnitden hhe YWeekefgmpleted on the
hardness (HV) of the coating |ayer having the high

har dhdess dy thgsefférdbng -be at | east 40.

According to the present invention, there is provided
an anisotropically conductive connector comprising an
15 _elastic anisotropically conductive film, in which a
plurality of conductive parts for connection containing
conductive particles and extending in a thickness—wise
direction of the film have been formed,

wherein the conductive particles contained in the
20 conductive parts for connection are obtained by laminating
a coating layer formed of a high-conductive metal on a
surface of core particle exhibiting magnetism; and the
coating layer is a coating layer having a high hardness.

According to the present invention, there is also
25 provided an anisotropically conductive connector comprising
an elastic anisotropically conductive film, in which a

plurality of conductive parts for connection containing




The coating | ayer having the Vickers hardness (Hv) of

15 at least 40 in the conductive particles may be

fornmed of at |east 2 high-condyqgtive netals. In such

an ani sotropically conductive connector, the coating

| ayer having the Vickers hardness (Hv) of at |east 40
in the conductive particles may preferably be forned

of 20 gold and anot her high-conductive netal, The
‘coafPREUFAYER RAVEhEG!Ehe? CREFRNIRGNER @ (HRACIHFess #tise

| east 40 in the conductive artlcle be formed by
a ng?FEFPHgoﬁeFF%dfh§?nﬁa %??%yg%HW%%sed of at

| h-
coati ng I Co&%gtc{%?w%%& SaPanBsatonsR o 4P the
| easho 40ty Lheaeonducti g pactl ol o, o be fO5 MY Muinacing

a pPa Fhent "W i ng solu

§onga Thpgl§%%1%E|8§§£lg hig?ef r%%%ﬂ'%%%ﬁ%ﬁf%f a high-

conpo ents e anisotropfcally conductive

CO”ESE?QE\ElvéCﬁQ{Qi ngntQ &Hﬁf&’&@S@f‘tcéf@eﬂEfﬁblé teﬂﬁ%ltlng
be preferred that they have a frane plate, in which

an ﬁagﬁeﬂ%l CahdiytrBe COREEEhbYE Ebd PR rBNEGNEMNE the
extendi ng through in a thickness-wi se direction has
beeplfiee ety andthBechashiClapdisoid api@@iing layer having a
conductive filmbe arranged in the anisotropically
conHighi Nerfihész arrangi ng hole of this franme plate
and supported by the frame plate. 10 In the

1Gani sot r opirc ahley agdsdictopieaddnnecndustigecordngg tbos
the present invention, it nay be preferred that when
t heagapsdinagpreathy roeserti vevedhiwtt ofhe sVigkers hardness
ani sotropi cally conductive connector used for
condti¥li af theeerdttay 1ngpechivhofthdhi@ Rprdness may

plurality of integrated
preferably be at least 40.

The coating layer having the Vickers hardness (Hv) of
15 at least 40 in the conductive particles may be formed of at
least 2 high-conductive metals.
In such an anisotropically conductive connector, the
coating layer having the Vickers hardness (Hv) of at least
40 in the conductive particles may preferably be formed Qf
20 gold and another high-conductive metal.
The coating layer having the.Vickers hardness (Hv) of
.at least 40 in the conductive particles may be formed by a
sputtering method using an alloy composed of at least 2
high—conductive metals as a target.
25 The coating layer having the Vickers hardness (Hv) of
at least 40 in the conductive particles may be formed by a

plating treatment with a plating solution containing at



15 circuits formed on a wafer in a state of the wafer,
the anisotropically conductive connector conprises a
frame plate, in which a pluraljj3y of anisotropically
conductive filmarranging holes each extending in a

t hi ckness-wi se direction have been forned
corresponding to el ectrode 20 regions, in which

el ectrodes to be inspected have been .forned, in the
i ntlé&fedt @d e RoRsucdAmed "eh LhECRRPBL ESwhi ch is an
obj ect of inspection, and the elastic , anisotropically
conduct i ¥@ F?gn%nb%oé¥?E&ﬁﬁ%ﬂYrFQWQPCF%%%éEF? tors

AnSOLILCALY SNettg UL a0L 00,001 B3 200 veo

Ac rgj to.the present invention, there_ is_fur .
or GO Yo B B 0 s P Eipat: 1o capA Phgtapeatiy

513d%ﬁ&ﬂ@%&%%o%qhﬂﬂaQ%%%ghﬂ"h@HECExW%hhiRQC%HEOQBh in a
el astic polymeric subs angé by being curéd, and~the
conducehing s RA ¢li6%QRLal Red ngﬁefo%ﬁ%faé‘?an%l the elastic

conductive paste conposition is suitable

f oraM G il 101223t CorBsetkapicsakl yecarddatMeihi barin
the anisotropically conductive connector. According

t 0 dlrlie RrePeRia 1RV edhidee: iBere 1nSastbhhinfunbherof this
provi ded a probe nenber suitable for use in
corfdutisl g atlecatid Gapporspdcbiyonhef feanh plaae.
plurality of 10 integrated circuits fornmed on a wafer
10in a stafle ¢ohet heiswakepicahlghcondprises: cangectars
board for inspection, on the surface of which
i ngpeoriddndeltectthedesrehansd bavantéppeditnmagcbedanreéerred
with a pattern corresponding to a pattern of _
el édffoddsent $hES apa sprgpeeced Lyf cOREUFrkLEgr gpRASCtOr 1s an

circuits formed_on the wafer, _
anisotropically conductive connector used for conducting

electrical inspection of each of a plurality of integrated

15 circuits formed on a wafer in a state of the wafer, the
ranisotropically conductive connector comprises a frame
plate, in which a plurality of anisotropically conductive
film—arranging holes each extending in a thickness-wise
direction have been formed corresponding to electrode

20 regions, in which electrodes to be inspected have been
formed, in the integrated circuits formed on the wafer,
which is an object of inspection, and the elastic
anisotropically conductive films be arranged in the
respective anisotropically conductive film—arranging holes

25 _of'this frame plate and supported by.the frame plate.

According to the present invention, there is further

" provided a conductive paste composition comprising a




whi ch is an object of inspection, and the
above-descri bed anisotropically conductive connector
arranged on the surface of the crcuit board for

i nspection. When the anisotropically conductive

connector in the 20 probe nenber according to the
present invention is equipped wth the frane plate,

it may be preferable that the coefficient of |inear

t heP Wm@%p§ﬁ§méﬁgoﬁaFﬁélﬁianﬂthBt@llinb?ﬁ%me an elastic
ani sotropi call y conductjve connector be at post 3 x

10- BPRYMERACt RELEGEPFPCPENPEORY| FHESH - tﬁ%?nEPe conductive
expansion_of 25 a,.base terial making up the circuit
bonPA LT P LA fRLE R0 BEOKE - most '3 x 105 /K Tn the

probe rrerg)er according o the %recso%rgosli jddvent iy

sheet - | i K&'Conhector COnpo & an‘1nsu atlng S

?”df%é&'lﬂr al ity gES%ESC%h?gEt?&é%éﬂ?scﬁﬂ&ﬂctwe film in the

ext endi ng throu N a ness-w se-direction of

'nS%h@%b@goiﬁ%%ﬁ1?”@0%&5@99@@ EBnAcepLdance with a

pattern 5 corresponding to the pattern of the

el ectrodescd@rdeng i i PaMd gf-dBdh e Afdmanged ahde is still
ani sotropically conductlve connector. According to
t he rpresent pk-aveakdon, pkhBEembsbY¥et sustablef 86t hese in
provi ded a wafer inspection apparatus for 10
condoetiungiabeetleceal cahspaepeoniof eAcbach af a plurality of
plurality of integrated circuits formed on a wafer in

1@ stiategohtkHeciwaheéts whirmhdconpai safert he probete of the
menber descri bed above, and wherein electrical
conHedeironwhéchheoimnrégeated circuits forned on 15
the wafer, which is an object of inspection, is
achi eved atQﬁRﬁRﬂitbﬂ?ﬁﬁ rfefRgction, on 'the surface of

1ta le for
ee

which inspection electrodes have been formed in accordance
with a pattern corresponding to a pattern of electrodes to
15 Dbe inspected of the integrated circuits formed on the wafer,
whicﬁ is an object of inspection, and the above-described
anisotropically conductive connector arranged on the
surface of the circuit board for inspection.
When the anisotropically conductive connector in the
20 probe member according to the present invention is eguipped
with the frame plate, it may be preferable that the
coefficient of linear thermal expansion of the frame plate
in the anisotropically conductive connector be at most 3 x
10ﬁ/K, and the coefficient of linear thermal expansion of
25 a base material making up the circuit board for inspection
be at most 3 x 10 °/K. |

In the probe member according to the present




“According to the present invention, there is yet

still further provided a wafer inspection nethod
conprising electrically connectizng each of a
plurality of integrated 20 circuits formed on a wafer
to a tester through the probe nenber described above
to performelectrical inspection of the integrated
circuits formed on the wafer. EFFECTS OF THE | NVENTI ON

25 AREBRALAD-td theehnl ot repheef sy conftirtgd et an insulating

182}

connectors of the ggesent i nvention, the conductive

par B'€FEs2RDNnE aP e Thy et coMetictedR Her4 & yigs each
connectiqn 15 in the elastjc, ani sotropical] :

ConAEEEPaEnd: FRECUS Thi8 o bRl T T D H G the

. ayer having a_hi har dpess or_ exanpl a Vickers

oy GBS0 EEY SPSt Tonet 401950 T R Bt e o pattesn
sep S 0 0

F heChEEEPRon PR AR ST SRR N S Micylgy & W1

cont act. betuess, the CONAUCLE Vish PALd | £l £ 1 A dhe Y ikSiauctive
is inhibited even when they are used repeatedly over a
greatnnaBpsy of tines in electrical inspection of, for
exanpl e, integrated circuits forned on wafer. As a

result, Qdecassary ¢dadpebkéntyihsehetahnednaveria yet

| ong period of tine, and thus high durability and |
| ongt 5kr vieethéf eprdel dat i ewefer Thespoatidrg dpgparative for
formed of gold and anot her hi gh- conductive netal,

lowhecehyucbimuiceélvet phrdls frovpeonivecta Dreaddb dfad mgurality of

hi gh conductivity are obtai ned, and noreover the
surintcegrated hel conduet fammgrhran ¢ erfare imE Btedg of the
from being deteriorated even when the anisotropically
cond¥EeF verhemnedtR¥i$%S used repeatedly over a great

nunber of tines ) )
the probe member described above, and wherein

electrical connection to the integrated circuits formed on

15 the wafer, which is an object of inspection, is achieved

20

25

through the probe member.
According to the present in?ention, there is vet
- 8till further provided a wafer inspection method comprising
electrically connecting each of a piurality of integrated
circuits fofmed on .a wafer to a tester through the probe
member described above to perform electrical inspection of

the integrated circuits formed on the wafer.

EFFECTS OF THE TINVENTION

According to the anisotropically conductive
connectors of the present invention, the conductive

particles contained in the conductive parts for connection




under a high-tenperature environnent. As a result, 20
necessary conductivity is retained over a | ong period
of time, and thus high durability and |ong service
life are achieved. The frane plate for supporting the
el astic anisotropically conductive filnms is provided,

- whereby the 25 anisotropically conductive connectors
are hard to be deforned and easy to handle, and_ the
posuﬂﬁdﬁ%m@l@ﬁ&lphénlﬁéwapﬁ@caﬁ§YfpﬁﬂﬁgCFéva hat®F BaM
be easily conducted in an 16 electrically connectin
operktiadmedy byh& ofBfeg. @ SPAténd LRYRE B¥5%89 Fnh@fi chardness,

| it f i t i | ] d ti
Fi I rhodr FEAIPHG ‘16 SSCHATE BEGHPeFor At cof r BEpbRAFRGAY: 5°
| o BUaed TG SHegn oFoP NBA =51 Tt SOFAralT” ol PEarpatign and/or

. 1
I NS 't egrate Clrcul

er . swhi g _a i ect L.nspectio j used :
S S0, R AR 0TS RSCh ol e Bl
con Hd%%é%"%b%&% ﬁg%ﬂe'@P??ﬁhtgbetggrticies, and the like

ani sotropi cally conducti ve m arrangi ng hol es of the

10 firamgHakateqmayehewsl khich areaustherkpdhvbdudl over a
el astic anisotropically conductive filnms are easy to

be f@®dnuliberaddi tigBs $hneeectheiebkasthepection of, for

ani sotropically conductive film small in area is

li ttdxemipl e, he nabgobited quartity @abrinbdr onl waéxpansiom result,

in a plane direction of the elastic 15 anisotropically
1¢onductciswarfy lconeveniwhey it retsibpdcbedr &olthgrpabiod of

hysteresis, the thermal expansion of the elastic

ani $éimegpiagal fthusohdgbt dueabiillittynanfelphaneedviest . ohe are

is surely restrained by the frame plate by using a

mat @éydhaleveldavi ng a | ow coefficient of |inear thernal

expansi on as .
The coating layer is formed of gold and another high-

conductive metal, whereby conductive parts for connection

15 having high conductivity are obtained, and moreover the
surfaces of the conductive particles are inhibited from
being deteriorated even when the anisotropically conductive
connector is used repeatedly over a great number of times
under a high-temperature environment. As a result,

20 necessary conductivity is retained over a long period of
time, and thus high durability and long service life are-
achieved.

The frame plate for supporting the elastic
anisotropically conductive films is provided, whereby the

25 anisotropically conductive ceonnectors are hard to be
deformed and easy to handle, and the positioning and the

holding and fixing to a wafer can be easily conducted 1n an




20 that for formng the frane plate. Accordingly, a
good electrically connected state can be stably
retai ned even when the probe tesf or wafer |evel
burn-in test is perforned on a | arge-area wafer.
According to the conductive paste conposition of the
25 present invention, the elastic anisotropically
conductive films in the above-described

ani séecspiically consgetivg CpBARAEEPDr§OcaRSpBAter.
advant ageously forned. 17 Since the probe nmenher s
accor di ngSJtIfo e %‘?aé%%rﬁlaﬁ‘?wéﬁ} IO G @ &diisgedinicth

. any of the above-described. anisotropically conductive
conﬁ@&F8F§°pé88§lgoﬁ&BéPF$FY§ FheR B Feu BT CROLET obve been

d d_5
oveF%5m%Pe59g%ﬁ§é§5d6Pgt N s
%Pr%q ct&%ﬁ%gd +o00g i%rﬁng%ehlBgv@rgegﬁh¥8¥ﬁgd of %ntegrated

ccor 6t he waf er SPEct i on apparatus and wa

'nSE§%%59@s”§hh de%eEhewHESﬁe % éHVSBEéQE o%hgngggéglon

menber having the ani'sotropical Ty conductive connector

hi ghslQ LA QHEa@kEhEYpQBgeloﬁﬂe£8b§eﬁﬂé0815é£§cls
used, so that the frequency to replace

anlé@&%@@k@ﬁhhﬁz@gnaaﬁuu&elvgoamgﬁt@fr@ﬂg@dngMI@@@hcaﬁ the
be | essened even when the inspection of wafers are

conduckedropetagrgatonunbeivef rilmesrrahgiehyhdhes of the
i nspection of wafers can be conducted at 15 high
1ef f fekercylaandmblfebenspetli on eost, canebéndedidedl elastic
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan
vi ewniisbastpatehdvancedenpliveyfiangsareophsal ty be formed. In
conductive connector according to the 20 present
i nveddiishonki gingei shg plantiFeani FPUSPPAERAYY epn@pctive film

enl ar ged
small in area is little in the absolute quantity of thermal

expansion in a plane direction of the elastic
15 anisotropically conductive film even when it is subjected
ﬁo thermal hysteresis, the thermal expansion of the elastic
anisotropically conductive film in the plane direction is
surely restrained by the frame plate by using a material
having a low coefficient of linear thermal expansion as
20 that for forming the frame plate. Accordingly, a good
electrically connected state car be stably retained even
when the probe test or wafer level burn-in test is
performed on a large-area wafer.
According to the conductive paste composition of the
25 present invention, the elastic anisotropically conductive
films in the above-described anisotropically conductive

connectors can be advantageously formed.




scale, a part of the anisotropically conductive
connector shown in Fig. 1. Fig. 3 is a plan view
illustrating, on an enlarged 25-scale, an elastic

ani sotropically conductive filmin the

ani sotropi cally conductive connector shown in Fig. 1.
Fig..4 is a cross-sectional viewillustrating, on an

18 .enlarged scale, the elastic anisotropical

conduct i VEL1¢¢ nkhe PEgRe a?ﬁr@ﬁl?%p?}%nd}ﬂr&bm&){iev@resent
connector shown in Fig. 1. Fig. 5is a .

or 048V BT PEN A o P PPPES YL D) ABYt RS EBRsEPOEETORSOFLPed
an agparatus,for neasuringian electric_5 resistan

val GBIROTECR: B HY 5OBPHEE: EECEPERAP F B PRPUSEPATTREEVLEY 1o
tate. that | di teri.al _h i ed
ol (2R G ™ oG So LB EohnrHarF opLhg) )= Ronati: Fygy e used
i f |di i _ Fi . _
£} oTErkaEND. PRI B MRLE UL 248 2100, il T o

Scahﬁra%iBQ%Pl3Bdt@gnﬁoggrE?Fﬁgghg%PgrglQéﬁi@ved.

ani sotropi ca conducti ve 8is a

Cr 0SS- Sechohahivd oV I {HdISidtd Nthshettaldh diRiratus and wafer
frame plate has been arranged through spacers 15

bet waencattiop kereedsand anboptesrher egveAtibe, nohd probe

shown Iin Fig. 6. Fig. 9 is a cross-sectional view

i1l nehbati Agvangt ahe ahhattrobicadipatendattiayecsnoéctor high
the i ntended form have been forned between the top

16 or de dndabhé ilbet bom flongeinnstheild mbFd. iFigsed) $g that the
a cross-sectional viewillustrating, on an enl arged
scalfecqukacyoltdi mgpdater the hajeptshphnal hy Fegrdgctive

connecior by a new one can be lessened even when the
inspection of wafers are conducited over great number of
times, whereby the inspection of wafers can be conducted at

15 high efficiency, and the inspection cost can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating an exemplary
anisotropically conductive connector according to the
20 present invention.

Fig. 2 is a plan view illustrating, on an eniarged
-scale, a part of.the anisotropically conductive connector
shown in Fig. 1.

Fig. 3 is a plan view'illustrating, on an enlarged
25 scale, an elastic anisotropically conductive film in the
anisotropically conductive connector shown in Fig. 1.

Fig. 4 is a cross—sectional view iilustrating, on an




Fig. 11 is a cross-sectional viewillustrating a state

that a magnetic field having an intensity 25

di stribution has been applied tojghe nolding materi al

'ayer shown in Fig. 10 in a thickness-wi se direction

thereof. Fig. 12 is a cross-sectional view

illustrating the 19 construction of an exenplary waf er

i nspection apparatus using the anisotropical
condiAREE & G197 €t ot hEc €oPEitAE ?6189%05#6@%? conductive film
invention. Fig. 13 i s a_cross-sectional V|ew

i 1] gt s r"f‘gﬁlltst?ézro?lé"&ﬁéﬁr G@delﬁtc}i"e CBPPﬁE pal sparp o Fig. 1.

f | b b
nventi on 16 %"ﬁicgg%ﬁoééc%%%?l% BRG] bl SoPEEEERS tne

| Tystrating the construction of angLhel, exemplacy.cer; .
waf e i nspectioon °tafparatas u3|ng the anrsotFoplcal Ty

gonqﬁgglgg%n%%pg%ﬁggr rl0 according to the present

Invention is'a plan view illustrating, on an

enl ar ged ﬂgﬁ' 1@n eh@é&%%@@ﬁ%é@%&@hl Y1608aHEEING 2 state
filmin an ani SOt ropl cal y conducti ve connect or

accaidiing 4 1anehek teerbadhaenbech EB?l@é@SQBta mold for
invention. 15 Fig. 16 is a plan view illustrating, on

an eR1ariged e19¢alie, aalsekasbicaanysebhapceabkyfilms to form
conductive filmin an. anisotropically conductive

conmecidmnaeakding ttayarkurt her enbodi nent of the

‘present invention. Fig. 17 is a cross-sectional view

10l 1l ustratiFig.t Heis2@ constraetiionnel wiéwrihbustrating, on an
exenpl ary wafer inspection apparatus using the

ani sotleggiedalsiop leondupeirte ofohectmord ecomdiAgngocipetic
present invention. Fig. 18 is a top view of a wafer

for adsetysepd cgaly conductive films.

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

that a frame plate has been arranged through spacers
15 between a top force and a bottom force in the mold shown in
Fig. 6.

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

20 mold.

Fig. 10 is a cross—sectional view illustrating, on an
enlarged scale, the.molding material layer shown in Fig. 9.

Fig. 11 is a cross-sectional view illustrating a
state that a magnetic field having an intensity

25 distribution has been applied to the molding material laver
shown in Fig. 10 in a thickness-wise direction thereof.

Fig. 12 is & cross—-secticonal view illustrating the




Exanples. 25 Fig. 19 illustrates a position of a

region of electrodes to be inspected in an integrated
circuit formed on the wafer forygest shown in Fig.

18. 20 Fig. 20 illustrates the el ectrodes to be

inspected in the integrated circuit forned on the

wafer for test shown in Fig. 18. Fig. 21 is a top

view of a frame plate produced in 5 Exanple 1. Fig.

22 i9IEETUESn Of & anadedseater angRectapn gpearatus
frame plate shown in Fig. 21. Fig. 23 illustrates, on ,
an etidtged' s Eie 0 WGy & V6t CRURGILEOT according to
prodyced in 10 Fig. 24 is a top view of a

| .
fra ﬁﬂ3ﬁ§§?ﬁaggﬁgﬁlfﬁ”LExawp!e 5. Fig. 25 is a
o1 oss- sectignal St LUSLALLIG0.9D 905y SS9y cing the
6 i |_ar. Ldi
20 MU 0 T, S AGR S0k 2oPLbBSy prove
[ Desgifdd o fr Y 8¢t &1 phRoke jaeaber on2

Ani sotropi cally conductive Cconnector, 3 Pressuri zing

plate, 4 Wafer inmoynt iangtakl @ect28naiHeatqr i16u¥akating the
.7 Electrodes to be. inspected, 10 Frane plate, 11

Ani sidsaiealilon eanduetineg fddefipabirgngefig rhohepectidbn

Air circul ating holes, 16 Positioning holes, 20

El astppa ratiusotasdpioC ahley sedrdaetipieaflilymepnductive connector

10 according to the present invention.

Fig. 15 is a plan view illustrating, on an enlarged
scale, an elastic anisdtropically conductive film in an
anisotropically conductive conﬁector according to another
embodiment of the present invention.

15 Fig. 16 is a plan view illustrating, on an enlarged
scale, an elastic anisotropically conductive film in an
anisotropically conductive connector according to a further
embodiment of the present invention.

Fig. 17 is a cross—sectional view illustrating the

20 construction of a further exemplary wafer inspection
apparatus using the anisotropically conductive connector
according to the present invention.

Fig. 18 is a top view of a wafer for test used in
Examples.

725 Flig. 19 illustrates a position of a region of

electrodes to be inspected in an integrated circuit formed

on the wafer for test shown in Fig. 18.



25 20A Mol ding material |ayers, 21 Functional parts,
22 Conductive parts for connection, 23 Insul ating
part, 24 Projected parts, 21 254Parts to be supported,
26 Conductive parts for non-connection, 27 Projected
parts, 30 Circuit board for inspection, 31 Inspection
el ectrodes, 41 Insulating sheet, 40 Sheet-1ike

. connector, 42 El ectrode structures 43 Front-surface

10

15

20

25

"eIectrodElﬁar?Q 1 BAUBRERL S Elk o BP BT PR parks, ingpected in

Short circuit parts, 10 50 Chanber 55 Orin

60
MofFie ezteasetﬁﬂaeércestFéereﬁ%gﬁett%esﬁeéeénger test shown

| ayers, i 64 Non-nmagneti c substance | ayers, 64a,
64BPRECEsSLH - ‘parts, 64c First non- nagnetic subst ance

| ayers 5]1.Evacuation pipe,.61 T p rce, 62a Reces
parts %éﬁ %gceﬁdangﬁgn%b%%t? BubsFhn E THy &% O&h?ﬁg in
E&ggg&g 66 Base plate, 20 66a. Recessed parts,
erronagnetlc subst ance | ayers,

Fig. 22 illustrates, on an enlarged scale, a part of
the frame plate shown in Fig. 21.
Fig. 23 illustrates, oﬁ an enlarged scale, a molding
surface of a mold produced in Example 1.
Fig. 24 is a top view of a frame plate produced in
Example 5.
Fig. 25 is a cross—sectional view illustrating, on an
enlarged scale, a part of a mold produced in Example 5.
Fig. 26 illustrates, on an enlarged scale, a molding
surface of the mold preduced in Example 5.
[Description of Characters]
1 Probe member,
2 Anisotropically conductive connector,
3 Pressﬁrizing plate, 4 Wafer mounting table,
5 Heater, 6 Wafer,
7 Electrodes to be inspecied, 10 Frame plate,
11 Anisotropically conductive film—-arranging holes,
15 Air circulating holes, 16 Pogitioning holes,
20 Elastlc anisotropicalliy conductive films,
20A Moldlng material layers, 21 Functional parts
22 Conductive parts for conneetion,

23 Insulating part, - 24 Projected parts,




68 Non-nmagneti c substance | ayers, 68a, 68b Recessed
parts, 68c First non-nmagnetic substance |ayers, 25
68d Second non-nmagnetic substangge |ayers, 69a, 69b
Spacers, 71 Cell, 72 Side wall material, 22 73Lid

mat eri al , 73H Thr ough-hol e, 74Magnet, 75 El ectrode part,
76El ectric resistance neter. 5 BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON The enbodi nents of the present

i nVeRPi ORETFF | thevei TRIFRXTEHE described in details.

[ Ani sotropical |y conductive connector] Fig. 1 is a

pl an4fi e PHT TS ¥ AR HGE A Yk St QR aF1on,
anisgkrogicallg % nducti ve connector according to the
presént ThYeRtTon,PE G’ 2 is a plan viewillustrating,
on ap g@ig& ed sca%;,fa.part of, the anisotropically

1T Bo r inspection . .
condiict i vet “tonnector showr 1N g. 1, Fig. 3is a

5p|an3xieﬁgsé%éfgﬁﬁzgi%ékqéﬁgénw enl arged scal e, an

el astic ni sot r opl y cohductive filmin the

ani sqgroph e Lyingaonduct i ve connget gf ghowiyinoFiifecdor,

and Fig. 4 is a cross-sectional view illustrating, on

an enbarges-sede, stihenglasti c ani sotropically
conductive filmin the anisotropically conductive

connegt oFr SOV fhdd Gl dot el Rz @ sotropical ly
conductive connector shown in Fig. 1 is that used in
condaat i Bgclel et fd ealelaspeetd grfs, eEcEefint fdircuit parts,
exanple, a plurality of integrated circuits fornmed on
10a wabér Chmrebst at e of the waf er SdndEhasuaticaneipe,
55 0O-rings,
60 Mold, 61 Top force,
62 Base plate, 62a Recessed parts,
63 Ferromagnetic substance layers,
15 64 Non-magnetic substance layers,
64a, 64b Recessed parts,
64c Firsf non—magnetic.substance lavers,
64d Second non—magnetic substance layers,
65 Bottom force, 66 Base plate,
20 66a Recessed parts,
67, 67a Ferromagnetic substance layers,
68 Non—-magnetic substance lavers,
68a, 68b Recessed parts,
68c First non-magnetic substance layers,
25 68d Second non~magnetic substance layers,
69a, 69b Spacers,

71 Cell, 72 Side wall material,




plate 10 in which a plurality of anisotropically
conductive 25 filmarrangi ng holes 11 (indicated by
broken |ines) each extending thypugh in a

t hi ckness-wi se direction of the frame plate have been
formed as illustrated in Fig. 2. The 23

ani sotropically conductive filmarranging holes 11 in
this frame plate 10 are formed in accordance with a
patt er’R obideteke¥ bk regi ons, i 3hildrcaiddcticddes to
be i nspected have been formed in the integrated

ci rcui’tts ¥o¥RRd on the wafer 5 tHat B€HTY & tof

i nspecti o El astic anisotropically conductive filns
20 havingE BBRHERE | V715 FRRTRA T HiEkness- wi se
direction are arranged in the respective

ani sotropically conductive filmarranging holes 11 in

the frame plgger lbh ot AR JPEYNA nfRGhrion

Supported by Tothe periphera edge avout—the

aniSOthp&ﬁ?'%%b%&@%%ﬁ%kvgf Ehb?g?&%%ggiEHvQQkfo%1w9il

the frame plate 10 and In a sta ependent o

adj aeenrti nati et bapeakky neanduckicygifikl m 20 to each

other. In the frame plate 10 of this enbodinment, are

f or meeh iaioh reph euhali Bgnhokes vt5chbaneetbeyl ating air 15

bet ween the ani sotropically conductive connector and a

nmenber adfFagent thenepbawhehea PLESSUrhZiNg sRafse@blary

pressure reducing systemis used in a wafer inspection
lappamdtses rowtiicel lwi cbndecdéser chedestibsegqoueatdyngl ho the

addi tion, positioning holes 16 for positioning between

t he P2@swaftedinvehitdhni, sFiibe 8bjiect plahnypewt Lbhysangtang, on

circuit board for inspection are formed. The el astic

ani 6t edpircaety s€sagucti perti PAsthe pBispbraRdchylanconductive

el astic polyneric substance and, as_illustrated in

Fi g.COoBneRa8Ta ShaWet iBndlIpalt PiJeofpdSed Bfan view

illustrating, on an enlarged scale, an elastic

i5 anisotropically ceonductive f£ilm in the anisotropically
conductive connector shown in Fig. 1, and Fig. 4 is a
cross—-sectional view illustrating, on an enlarged scale,
the elastic anisotrbpically conductive film in the
anisotropically conductive connector shown in Fig. 1.

20 The anisotropically conductive connector shown in
Fig. 1 1s 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 which a plurality of anisotropically conductive

'_25 film-arranging holes 11 (indicated by broken lines) each

extending through in a thickness-wise direction of the

frame plate have been formed as illustrated in Fig. 2. The



25 a plurality of conductive parts 22 for connection

each extending in the thickness-wi se di rection

(direction perpendicular to thespaper in Fig. 3).of

the filmand an 24 insulating part 23 fornmed around

each of the conductive parts 22 for connection and

mutual |y insulating these conductive parts 22 for
connection. The functional part 21 is arranged so as . _
t 0 PRLIVEHRC DN K e Sttt i lddar ngdmducétolgd 11 in this

filmarranging hole 11 in the franelﬁiate 10. . The
contit/t I 110 2% drordifitheldt idGFIHeae Mkt ifokgittern of

part. 21 are arranged i.,n accordance with a patter.n
T TG T Db AT (s SE oS B ‘fgpected have
nrBESt SOl LA, | HLPU LB S the waser
el i call t A el ect .1.0..he :
nepict o 13 RV S RS BEHER i pEsotroptcally
perdpheral; - t j - . _
to %e su%%lo‘ﬁjg%mv\shijﬁ k{é;ﬂﬁdxggﬁ{d%gv%u&pﬁglr ttg%r %&gékness
15 ¥ hee Reriheron aéchltax_tﬁseac%lai St Rl Galdpk qarduct i ve
filmarranging hole 11 in the frame plate 10, is
f oraveik ot iieigi Al 1y AN YA Sd-4 Manlyihlde holes 11 in the
functional part 21. Mre specifically, the part 25 to
be Stppordlecd rna hirs a ermdead mdett itheshaped carha shipplkeded by
formand fixed and .20 supported in a closely
10contlres trext igiteim Is@das: tadbogrtasihet e i speriophiery lgbawnductive
the ani sotropically conductive film arranging hole 11
i n fHenfarrmngiing doll@ Yln athdheorddaote we apar L9 22df dn a state
- connection in the functional part 21 of the elastic
anilgvlempidantl w2 eddewRndt iand sitinerigaldgnggatuggive films 20

particles P exhibitin% ] ]
to each other. In tThe frame plate 10 of this embodiment,

(8]

are formed air circulating holes 15 for circulating air

15  Dbetween the anisotroplcally conductive connector and a
member adjacent thereto when a pressurizing means of a
pressure reducing system is used in a wafer inspection
apparatus, which will be described subsequently. In
addition, positioning holes 16 for positiconing between the

20 wafer, which is the object of inspection, and a circuit
board for inspection are formed.

The elastic anisctropically conductive films 20 is
formed by ar elastic polymeric substance and, as
illustrated in Fig. 3, has a functional part 21 composed of

.25 a plurality of conductive parts 22 for connection each
extending in the thickness—wise direction {(direction

perpendicular to the paper in Fig. 3) of the film and an




magneti sm are contained at a high density in a state
oriented so as to align in the thickness-w se

direction as 25 illustrated in Fg. 4. On the other

hand, the insulating part 23 does not contain the
conductive particles P at all or scarcely contain

them In this enbodinent, the part 25 to be supported

in the elastic anisotropically conductive 5 film20
(xnn%ﬂ%%iQﬂkPqnﬁﬂﬁdc@ﬁvégﬁﬁﬁﬁi@F@@nﬂ.eﬁﬁhtﬁé EhBoBPRERELLIVE
illustrated, projected parts 24 protruding from other

sur fRAdES tAfarf Porrreestige @RfcAuthe L l¥ondged piengarbese

22 for connection and peripheries thereof are .

o A S BT 42 ERSaEOBOREONS - o BoC IS Bk Pare 21
10 t.he functiopal part 21 in th | asti . .

ani S0t FORTEATY 2o B et Poe TFCPRCB0 CTiGet APERREEEPEFLLY

he Late .10 vari .accordin : [

PreresRTtd EuhpdiaSRuttrabtesty 1R e FRLAE Blace 10,
pr efrgfa Qe 15 Ieh ot ks nbhiokRess el 88ictional
t han ZQQ%¥K$ﬁQBSfig%ﬁ?% rqufrgg a%gg Ese of tﬁe chone
resding1ani,S0LeRIGRM ¥ n cerduahhke GoRRACa! Bk +k8rAOL
-achieved, and the durability thereof is Iiable to be

| oweydtesifp nad@ich HeNa pUEherat off RESS ca8ckhBdbOr 8h0be

the frame plate is retained is not 20 achi eved, and

t he ihandidtrg phopekt W nekgirie cdnicsetnOpi Cakhyd on the wafer,
conductive connector becones low. If the thickness
lexceddsh 660 tmeopbijRetoblierinkardtithe ehdstilectrically

ani sotropically conductive filns 20 forned in the

ani sotnepited [ty téenddecitvedkis| mrabrangespgchetiednlthe
become too great in 25 thickness, and it may be

di f flinswerc tilens orfe thgs@gfed -achi ever good conductivity

in the conductive parts 22 for connection
At a peripheral edge of the functional part 21, a

part 25 to be supported, which is fixed to and supported by

15 fhe periphery about the anlisotropically conductive film-
arranging hole 11 in the frame plate ld, 1s formed
integrally and continuously with the functional part 21.
Mofe specifically, the part 25 to be supported in this
embodiment is shaped in a forked form and fixed and

20 supported in a closely contacted state so as to grasp the
periphery about the anisotropically conductive £ilm-
arranging hole 11 in the frame plate 10.

In the conductive parts 22 for connection in the

functional part 21 of the elastic anisotropically

25 conductive film 20, conductive particles P exhibiting
magnetism are contained at a high density'in a state

oriented so as to align in the thickness-wise direction as
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15

.20

25

and insul ating property between adjoi ni ng conductive

parts 26 22 for connection. The formand size in a

plane direction of the anisotraepically conductive
filmarranging holes 11 in the franme plate 10 are

desi gned according to the size, pitch 5 and pattern of

el ectrodes to be inspected in a wafer that 1is an

obj ect of inspection. As a material for formng the
frah%uﬂtﬁﬁéeiolnn%leaﬁt|éﬁ!éﬁq|Qﬁﬂ%ﬁ|h%@dusthﬁpé§éﬁlatlng
so far as it has such stiffness as the resulting
frefetpfat€°ee PRthaPREIL: b A CRAW et Rid1hes & mt all

thereof is stably retajned, and far exa vari ous
kiﬂasSS?rﬁaf%rF%ha%chh% el S %W&‘PSHBF“&P the part 25

j d
CoEATb SRR B AL P SR B M Shucrave
' f g f or med
Thecrh S0y PREkfhe R %c?i%%@é%ﬂ?% %f@%@%c.f. e
exanpl es Of fhe fRiAkL¢ 'I'?Jl% tfe&r PES BLRG4t BEres 24

frame plate 10 1 ncl ude net al such copper,

'%]I%s{ru&hﬁgwa& SMtsufW'@Hﬁ @er&% at which the
yb

denum “i ndium |ead, palladium titanium

t UBgsteRt1i¢d B Hpt neun f@@l cbnid @tisumanhstipiini@Ntthereof
alloys or alloy steels conposed of a conbination of

atateasbtchved pf atbesermemtat sSthSpegpd ol @xamyl esiof sides of
the resin material formng the franme plate 10 include

| i gedfenystahapopynersl and 2% polys i dearesitpiAslly

the insulating film my be used a fluororesin film

a pohguatdecreslm 29I m a conposite filmcontaining a

The thickness of the frame plate 10 varies according
to the material thereof, but is preferably 20 to 600 pm,
more preferably 40 to 400 Mm.

If this thickness is less than 20 pm, the strength
required upon use of the resulting anisotropically
conductive connector is not achieved, and the durability
thereof is liable to be lowered. In addition, such
stiffness as the form of the frame plate is retained is not
achieved, and the handling property of the anisotropically
conductive connector becomes low. If the thickness exceeds
600 Pm on the other hand, the elastic anisotropically
conductive films 20 formed in the anisotropigally
conductive film-arranging holes 11 become too great in
thickness, and it may be difficult in some cases to achieve

good conductivity in the conductive parts 22 for connection

and insulating property between adjoining conductive parts
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27 fluororesin or polyimde resin, or a netal oxide
film The franme plate 10 nay preferably exhibit
magnetism at | east at the periphgral portion about
each of the anisotropically conductive filmarranging
holes 11, i.e., a 5 portion supporting the elastic
ani sotropically conductive film20 in that the
conductive particles P can be caused to be contained
wi 2 é8%e CPRTERELPArFt 25 to be supported in the

el astic anlsotroplcally conductive film20 by a
process THihichignd ﬁé%%l%éﬂl%ﬁﬁm%. of the

S fi |1 10 Ll ; f bl
e nbhean T sanrBR ey ST REFoEE SRR AR B in the
P g i asen pnaRes e SlRel Ak foratPa e ?Jﬁgf?{%’ L piteh

Se a magnh ?I
Pl ate gtlt%rﬁagﬁ E?e@%r?&ggu%gdb Sﬁﬁggééﬁeﬁxfﬂ% aPér that
stance formn rame fe

the 'magneti c fan

10 sisnGlhude bEQnofnhE§EECt§89a|t al . oys of these
magneti c netals and alloys or alloy steels of these

magnet i adTet akScab 141 any athefidptdle AMRGR thete 10, no
resul ting anisotropically conductive connector is
usedritAcilerplohethesbnof sWahBbsb@VEL balf Nas Ni20nhd€Stuch

it is preferable to use a material having a

coeftfif¢hest et kthaeaestibeingl fexpansiabe of 0 at s nostd 3tX be
10_5/K, nore preferably -1 x 10-7 to 1 x 10-5/K,
padeifouanl, yangr eher bky thzré0f6isosBakklilrétdimsda and for
material for formng the frame plate 10. 25 Specific
exapphpdeof vaudhua kanési af nateodelsnvarh af [wysaklich

as invar, Elinvar alloys such as Elinvar, and alloys

or mgltkg}adeeeFsroniragaberéahet ard, rapth Batogials may be

used. When the frame plate 10 is formed by, for example, a
metallic material, an insulating film may be formed on the
surface of the frame plate 10.
| Specific examples of the metallic material for

forming the frame plate 10 include metals such as iron,
copper, nickel, chromium, cobalt, magnesium, manganese,
molybdenum,_indium, lead, pallédium, titanium, tungsten,
aluminum, gold, platinum and silver, and alloys or alloy

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

Specific examples of the resin material fofming.the
frame plate 10 include liquid crysital polymers and
pelyimide resins.

As the insulating film, may be used a fluororesin

film, a polyimide resin film, a composite film containing a




superinvar, covar and 42 alloy. The overall thickness
(thickness of the conductive parts 22 for connection

in the illustrated enbodi nent) eff the elastic

ani sotropically conductive film20 is 5 preferably 50

to 3,000 m nore preferably 70 to 2,500 gm _
particularly preferably 100 to 2,000 um When this

thi ckness is 50 ~umor greater, elastic , )
ani 5bEPHPrREHT yOr cOMBERIdR ¥93 R 2UF Haisig s wids dntlm-

strength _are provided, with certainty. en thjs ,
Thi cknesdTies H5o060 BiRsE HBo8ognbI6 PHEP I hEFh AR, nagnetism

d [ ts 22 f tion havi
ol 45, P 5, 2 LT, COPTECLY O B, NEeE i
th [ i]l he. j.ect I 4 -
hesgmbotlapnl. | ustiai et e rolssted pnis &0 e o

58 g{‘gb‘fﬁ%&hg nﬁé&ﬂ%ﬁ%&né e?&ﬁ’@ Cliyel Yo s J@o{lﬁecaflqrw%r%ctive

ace” of the elastic anisotropically

conguchiye Iﬁlﬁaggthgh@ormﬁ%(@%arﬁﬂeso@ U5 be caused to
projected part 24 is preferably at least 10%in total

of bhecdht£iNesswith tdese PI0) @Fd shpards 24 y®rpported in
preferably at |east 20% Projected parts 24 having :

sucthé $I04€eltt eth hedghivp sl TramiBuonhiere®i 120 dthéy a process
conductive parts 22 for connection are sufficiently
conpi: £sls el by Isared d s qur Bssdirs @ awgrfeoride;. sépthafigeddy, this
conductivity is surely achieved. The projected hei ght
10of péretirnject auirpteraldly immverefsrabiatian megmetg@tion of
nore preferably at npst 70% of the 25 shortest width
or #taheast OfL tWe/mroj Eat pdrparulayd, Frojeeebe peame piate
24 having such a projected height are fornmed, whereb

£ hel brioF BaveRf pelt sy 2P o QETRS HUCKIREe SoRsgpce in that

are pressurized, so that the expected conductivity is
the frame plate 10 is easy to be produced.

Specific examples of the magnetic substance forming
15 such a frame plate 10 include iron, nickel, cobalt, alloys
of these magnetic metals, and alloys or alloy steels of
" these magnetic metals with any other metal.
When the resulting anisotropically conductive
connector‘is used in thé probe test or wafer level burn-in
20 test, it.is preferable to use a material having a
‘coefficient of linear thermal expansion of at most 3 x
107°/K, more preferably -1 x 107 to 1 x 107°/K, particularly
preferably 1 = VZI.O_6 to 8 x 10°°/K as a material for forming
the frame plate 10.
25 Specific examples of such a material include invar
~alloys such as invar, Elinvar alloys such as Elinvar, and

élloys or alloy steels of magnetic metals, such as




~ group and Si-H bond and a two-pack type (two conponent

surely achi eved. The thickness (thickness of one of

the forked portions in the illustrated enbodi nent) of

the part 25 to 5 be supported iggpreferably 5 to 600

m nore preferably 10 to 500 um particularly

preferably 20 to 400 m It is not essential for the

part 25 to be supported to be forned in the forked

form and it may be fixed to only one surface of the

f r afB R B 210, Ry athénd 4st ied 159i-ymeri ¢ subst ance

formng the anisotropically conductive filps IS
preferabl?hﬁ RBgFelte ?%F%ﬂgsio 9%%$¥%e%%b%§aﬂ%% conductive

haV| g{os | i nked st.ruct.ur Vari.ou

b1 & DTy 16 stl&ﬂréléscf”?ﬁ ngretdIinn) of
rlal u able f.qr_.obt ai ni r.ossli-nked
polsherlg'su S §ﬁ€§Otﬁ5ﬁkvegﬁ%'CO%d% S| |I%O§§ ggbﬁg
S pref rr The .liqu |I|cone rub be .a f
gddl |oner %qﬁ"e gzgljnél:c’cggrf gjrgz orr1notre l% e\]ﬁeg%é % % 7,500 um,

addigdon doe1y) il Zf%ﬁsaﬂlaﬁg% (bl s L€ efﬁﬂér‘?dtms

Thi tion ty silicorle ru I's that

- cur ed, Ry A JLAC 1500 1 oA we@elerqr%qeswlbhaﬁaséttrbiplcany
bond and i ncl udes a one-pack type (one-conponent

t yp@oreiqrased faflnRolys inaexare shariikg cbot Btrendth are provided

t ypeyitgonpresed afy pokyehl exapethavkngsa v&ny| 085 @rhostp less on
and pol ysil oxane having an Si-H bond. In the present
1Dnveritd artheaddiamidon copygedtiioe ghagitlsi é@néorubbenegtiphehaving
two- pack type is preferably used. 30 As the addition .
t y p@ddegqiad vs idansiaied ivigh paopeirs ligsed ret bapvhaednglih certainty.
VISCOSIty of Ereferably 100 to 1,000 Pa-s,
: In the embodifment illustrated, the projected parts 24
are formed on both surfaces of the elastic anlsotropically
conductive film 20, respectively, but may be formed on only
15 one surface of the elastic anisotropilcally conductive film
20. The projected height of such projected part 24 is
preferably at least 10% in total of the thickness in the
projected part 24, more preferably at least 20%. Projected
parts 24 having such a projected height are formed, whereby
20 the conductive parts 22 for connectiorn are sufficiently
'compressed by small pressurizing forde, so that good
- conductivity is surely achieved.
The projected height of the projected part 24 is
- preferably at most 100%, more preferably at most 70% of the
25 shortest width or diameter of the projected part 24.
Projected parts 24 having such a projected height are

formed, whereby the projected parts 24 are not buckled when
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nore preferably 150 to 800 Pa-s, particularly
preferably 250 to 500 Pas at 23C. If this viscosity
is lower than 5 100 Pa-s, preeipitation of the
conductive particles in such addition type liquid
silicone rubber is easy to occur in a nolding

‘material for obtaining the elastic anisotropically

conductive filnms, 20, which will be descri bed o ]
5DBE BB NPT §5SUEDZ EHat SYobP st raERIGLTT i 1P I ot by 18
obtained. |In 10 addition, the conductive particles are
RBFSLYi 8RteESD as to align in the thickness-wise
di rectij.on of. the nol din mat erial | ayer en_a
par o 10 s 1 OB e g Fo ot ihenaP alRg

i y j - i ff0 cul t SQTe,
@gég%lﬁ% #%r?n}rl% %ﬁ%‘%%%?%%%ﬁ%u%%@e %%r%#églpes in > to

t IS, Vi SCOS) c

32 BRoRYEnest M b ic bty 4 Se0SiAY EKooRAS, LOBLERS y 10
1ol 8o 9Bt er 8] cu DeLONES 4 A0- M Gh.» 04 hatp iy MBY be
difficult i'n sone cases to formthe nol ding materi al
| ayer 1ith itsh@ oDl s ehit iaddifbiroRhet pareonduebi B8 supported

_particles are not sufficiently 20 noved even when a

pariat | Bbrmegniet i €hé | Bbeked fpph) ethd o i ey M dingd to
material |ayer. Therefore, it may be difficult in

snhe casesutaor i entthdefcomdycidate Igarticles so as to
align in the thickness-w se direction. The viscosity

of suBkeaddesitén Prypemeirdai dubsthpoprefo2Bingbbke can

be nmeasured by neans of a Brookfield type visconeter.
YWeFP P Bkt ccaniset ¥ opi Eaingy Lbridudtiaferailn 2deat-
31 are fornmed by a cured product (hereinafter referred
Fos hetart Ryt Ti¢ ot tibbete poiinhe 15 A Wika%one
rubber, the__cyred silicqn rubbegepreferably has_a

LONPT BSET on Véett oy materials may used as curable

polymeric substance-forming materials usable for obtaining
such a crosslinked peclymeric substance. However, liguid
silicone rubber is preferred.

The liguid silicone rubber may be any éf addition
type and condensation type. However, the addition type
liguid silicone rubber is preferred. This addition type
liquid silicone rubber is that cured by a reaction of a
vinyl group with an Si-H bond and includes-a one—-pack type
{one—component type) composed of polysiloxane ha#ing both
vinyl group and Si-H bond and a two-pack type {two-
component type) composed of polysiloxane having a vinyl
group and polysiloxane having an $i-H bond. In the present
invention,.addition type liquid silicone rubber of the two-

pack type is preferably used.
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at nost. 10% nore preferably at nost 8% still nore 5
preferably at nost 6% at 1500C. |If the conpression set
exceeds 10% a chain of the conguctive particles P in

the conductive part 22 for connection is disordered

when the resulting anisotropically conductive

connector is used repeatedly under a high-tenperature
environment. As a 10 result, it is difficult to retain

the necdssdame asshduen VivPR. 1ieuiRe SildSene FH’&?@ﬁFlroﬁs used
the conpression set of the cured siljcone rubber
bethéagg%anayaaw%@%aty ot aeEdt el wth 314@00 ba-s,

6249. 15 The cured sjlico rubber formn elas
o RanEr BEFESFRD I E o ahcES vASR | PRes popor i S mudldran1y
duroneter A _hardness of, 10 t eferab

BB Lo Pl Bar A frior 581 Ph3g PuSeBEStypaBofRr than

fﬂggﬁ ?Egtgér?céggéggfgﬁu% l%ﬁgeéo éﬁ%& rﬁi?%lcles in such
CORUELL ¥R POELS) £4u I&rsfpfegﬁg'%bbé§ f@SéA&s/y [ g, oceur in a

over-distort pressuri zed, and so

d'&éhﬁyhg théQﬂElCﬁéﬁsoﬁgafﬁiﬁéntﬁ@eeigﬁ%ﬁﬁﬁﬁﬂ&sotroplcally
insulating property between the conductive parts 22

f ORoRQRREELEOR: 1hE 2he il onehel]l Adbadshesshaxcaasisefibntly,

on the other hand, 25 pressurizing force by a
coBsi draabhyoleavyrhgadstsot eOby red ndorogiadms pr aper

di stortion to the conductive parts 22 for connection,

soatiiatiofhor texanphéucaivwafpartivhled dse a3 wlgentd so as

of inspection, tends to cause great deformation or .

br eakagdegn| ant hkee ptesektes nvehs ¢ otl rediel curohetlee melding

hardness of the cured silicone rubber can be neasured .

bymatﬁﬁﬂhédlamer when a parallel magnetic field is applied to
the molding material layer, so that it may be difficult in
some cases to form a chain of the conductive particles in
an even state. If this viscosity exceeds 1,000 Pa*s on the
other hand, the viscosity of the resulting molding material
becomes too high, so that it may be difficult in some cases
to form the molding material layer in the mold. In
addition, the conductive particles are not sufficiently
moved even when a parallel magnetic field is applied to the
molding material layer. Therefore, it may be difficult in
some cases to orient the conductive particles so as to
align in the thickness-wise direction.

The'viscosity of such addition type liguid silicone

rubber can be measured by means of a Brookfield type

viscometer.

‘When the elastic anisotropically conductive films 20 .




5 accordance wi-th JI'S K 6249. Further, the cured

silicone rubber for formng the elastic

ani sotropically conductive filmg 20 preferably has

tear strength of at least 8 KNNm nore preferably at

least 10 kNNm still nore preferably at |east 15

kNN'm 10 particularly preferably at [east 20 kN 'm at

23'C. If the tear strength is lower than 8 kNNm the

regdet ifpgmefabti @ carpdobroepiell (jeeoharEteveretersedoto as
tend to deteriorate durability when they ar
di§F&F€€d89ﬁl§98e§§bbﬁﬁ"ih@prégeh%Qvﬁ@eﬁ%%bﬁOH%h%ubber the

tear strength of the, 15 cured | i cone rubber can be
we&gﬁPSdsﬁglﬁoﬁﬁtHBBb?ﬁ DERECT ARk eiar R SPRste foher set of

As th di d I
suct %P%% } %22 yPESQUI %h% oﬁ@? bera€a¥#dﬁ?

" KEE50672BY1 85 Prom &R AErS0 eﬁglgﬁecgéﬁgkggsgpn set
{ he.BEeBENt okIVENLLOD, 3 £ﬁee&oﬁ&a&agv&3¢§£v§§1egay in the

be use or curing t d|t|on type d silicone
rUQB%Buc@@vé“?Qr% Qgrfag e8hAbYelon MY @Es&§@§réd when the
pl ati num containing catal yst. Specific exanples
t heegaf tiAgl HHEs3Bropbthtly kbpwhceatal yShiSeSUEH BS used
platinic chloride and salts thereof,

pl atpadmedhgatndated gighpte@aptastthng ciSvioxanent. As a
conpl exes, vinylsil oxane-plati num conpl exes, 33

10 pl atsnim, 11 8- dsvdingEletl amed hyéds si | Oxanee congpd exes,

15

20

225

conpl exes of triorganophosphi ne or phosphite with

pl abhduptivat¥tyl acet at e-pl ati num chel ates, and

cyclic diene-platinum conplexes. 5 The amount of the
curing cat dihstugsert dnyantasny the compression set of the

cured silicone rubber can be measured by a method in
accordance with JIS K 6249,

The cured silicone rubber forming the elastic
anisoiropically conductive films 20 preferably has a
durometer A hardness of 10 to 60, more preferably 15 to 60,
particularly preferably 20 to 60 at 23°C. If the durometer
A hardness is lower than 10, the insulating part 23
mutually insulating the conductive parts 22 for connection
is easily over-distorted when pressurized, and so it may be
difficult in some cases to retain the necessary insulating
property between the conductive parts 22 for connection.

If the durometer A hardness exceeds 60 on the other hand,
pressurizing force by a considerably heavy load is required
for giving proper distortion to the conductive parts 22 for

_-connection, so that, for example, a wafer, which is an




selected in view of the kind of the curing catal yst

and other curing treatnent conditions. However, it is
generally 3 to 15 parts by wei gy per 100 parts by

wei ght - of the addition type liquid silicone rubber.

10 In order to, for exanple, inprove the thixotropic
property of the addition type liquid silicone rubber,

adj ust the viscosity, inprove the dispersion stability

of ke tc ofddEEPretparnti cradsoiopFaliFgedacphsaeformation or
material having high strength, a general inorganic

fi M%&2%&%n as silica 15 powder, colloidal silica,

aerogel siljca or alum na ., be ontained . in th
addi ti onl® yHES PRSP S| 1T EGHE- Fubbdie 4o e 2 Ngraness of
pargi oul g Lmtation {3, Luposed on the ampupt of oinoq in
such —anm inor gani ¢ fil Fer-used: neVer>“the tge®ifita

5t0%cc%ngiEge¥qgﬁgB&Si %ghgpreferred because t he

orientation o conductive particles by a nagnetic

field cappotybe fa.eientd ) ACHLURHLAS A1 forming the

conductive particles P contained in the conductive

paitiss22 of ahicerreptcan1gndohR8cRavESF2PmE028€prdberably has
supported in each of the elastic anlsotroplcaIFy

conedet isteehilths o20ataneadsed RAVHI, Cheseoptarsedoby at least
form ng one or nore coating |ayers conposed of a

hi glo- coidadyckitie lnebak preBd4rthbeysatf heestol5cloNém,

particles (hereinafter also referred .to as "magnetic

- l0coparpacuileles” pretbirbbliyngtnhgaeti sin ke &er®3°Cc. If the
"hi gh-conductive netal" as used herein neans a netal

hateag anrehothriie éonducthent § bFN/mt thasresukting elastic

C2-1M1 5 at 0C. The magnetic core particles for
.obﬁaﬁﬁpﬁgophéally conductive films 20 tend to deteriorate

durability when they are distorted in excess.
In the present invention, the tear strength of the
15 cured silicone rubber can be measured by a method in
accordance with JIS K 6249,

As the addition type liguid silicone rubber haviﬁg
such properties, may be used that marketed as liquid
silicone rubber “KE20007” series, “KE1950” series or

20 “KE1990" series frém Shin-Etsu Chemical Co., Ltd.

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

25 publicly known catalysts such as platinic chloride and
salts thereof, platinum-unsaturated group-containing

siloxane complexes, vinylsiloxane-platinum complexes,




conductive particles P preferably have a nunber
average particle dianmeter of 3 to 50 m In the
present invention, the nunber avegage particle 10
di aneter of the nagnetic core particles neans a val ue
measured by a laser diffraction scattering nethod.
When t he nunber average particle dianeter is 3 mor
greater, conductive parts 22 for connection, which are
easPlalo B deforhed wdetpressul el sEdR*pRer ESTBL gKES -
value and 15 high.in connectiogn reliability.can b% ,
easifYRH T FREPRATE rlnﬁvé’ﬂfaﬁgoﬁaﬁlfﬂ@l gith platinum,
dianeter jis 5Q .tmar  .smaller _on the other hand,.fine .
cond We AL S8 P M BoRBEAA 1 4 b evEaar) §hETplatinum
forrg%ca}p t he resultant conductive parts 22 for

I"on

connec %nd to have stable 20 conductivity.

urt her, i GeC I cl r have.
3 'BET sposti Eeu et M ST PRI ] bty
pr efgnalloe 20 A @35 00¢ WRkg i npabll ¢ukathyipreterabl¥t and
50 to .500 nR/kg. 25 When the BET specific surface
ar ea therl QU t9fea tWed@l coBatiBasCaNnbReSelF el ¥t is
conducted on such magnetic core particles in a
necessamalaRointtobeGapse tsuel) wagpati e35100r parts by weight
particles have a sufficiently wi de area capabl e of
bei nd plhat edidiAdear divpgl Y iqoaddedliivenpartbbkes P hi gh
in conductivity can be obtai ned, and stable and hi gh
1@onduct i vityoirdencho evedr bmoausee a tamaot @reahixotropic
between the 5 conductive particles Pis sufficientlg
wi derowsatvt led BER adgddipbic typef déguadegii scengopubber,
n2/ kg or smaller on the other hand, such magnetic . .
cor@dﬁﬁﬁﬁiGW@SF1§§Oﬁé¢Ybeé@ﬁﬁove the dispersion stability of

the conductive particles or provide a base material having

high strength, a general inorganic filler such as silica
15 powder, colloidal silica, aerogel silica or alumina may be
contained in the addition type liquid silicone rubber aé
needed.
No particular limitation is imposed on the amount of
such an inorganic filler used. However, the use in a too
- 20 large amount is not preferred because the orientation of
the condﬂctiﬁe particles by a magnetic field cannot be
sufficiently. achieved.
As the conductive particles P contained in the
conductive parts 22 for connection and the parts 25 to be
25 supported in each of the elastic anisocotropically conductive
films 20, are used particles obtalned by forming one or

more coating layers composed of a high-conductive metal on



brittle, so that they are sel dom broken when physica

stress is applied, and so stabl e .and hi gh conductivity

is 10 retained. Further, the nagmetic core particles

preferably have a coefficient of variation of

particle dianmeter of at nost 50% nore preferably at

nost 40% still nore preferably at nost 30%

partlcularl preferably at mpst 20% 15 . In the present

i nvents o‘-‘ﬂlr’%/ S &t ﬁ0€eeﬁPI6FCl\?§r|(§P|r8ﬁn8\ft85r figpereferred

di aneter is a value determ ned.in_  accordance with an

expries Son MBI £OEG0 PARE LR “a |e§?‘ glgﬁaﬂd%?anetlsm The

deV|at|on‘vaIue of, the artlclg di anet er

nunﬁér hverse 65¥%|§1eedﬁgﬁggera8fuﬁﬁ§ pgf?lcleeanﬁoa metal

t he coeff|C| nt, of on of _particl 6 y-1 -1

ol s S5 s sns RSt e v Sy 1655t 5, x 10° O

gon%_ctogn whi ch are narrow in scatter of

conductivity, can be forned because the evenness of
particle ¢hamngighetsc &bgh. é%%f%ﬂé%fﬁﬁﬁ”dﬁﬂafﬂﬁn the
formng the magnetic core partlcles be use
| I OsorivikElve ¢RBAlL] 2 @ab%lfélramyahaed Bynuimnbeat higrage
~copper or aresin with such a netal, or the like. 36
Howgysers i dikosa dievicRg o Satur 8bi pm.magneti zation of at
least 0.1 W/ n2 may be preferably used. The saturation
magnet i zalnobhé hereodnt simweret jrref erleblyurdiet eastraie3 particle
Wb/ nm2, particularly preferably 0.5 Wb/ nR. Specific

lexamgleestefr oF tthe mageeitdk cpckuderitiohdesninekeb,a value
cobalt and alloys thereof. Wien this saturation
magAesisaqECo Ry ¢ deskaadi fhracwhrpp scafscgdbndusethed.

particles P can be easily noved
. When the number average particle diameter is 3 Um or

greater, conductive parts 22 for connection, which are easy
to be deformed under pressure, low in resistance value and

15 high in connection reliability can be easily obtained.
When the number average particle diameter 1s 50 Mm or
smaller on the other hand, fine conductive parts 22 for
éonnection can be easily formed, and the resultant
conductive parts 22 for connection tend to have stable

20 conductivity.

Further, the magnetic core particles preferably have

a BET specific surface area of 10 to 1,500 m?/kg, more
preferably 20 to 1,000 H@/kg, particularly preferably 50 to
500 m?/kg.

25 When the BET specific surface area is 10 nﬁ/kg ox
wider, plating can be surely conducted on such magnetic

core particles in a necessary amount because such magnetic
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in the nolding material layers for formng the elastic
10 ani sotropically conductive filns 20 by a process,
which will be described subsequently, whereby the
conductive particles P can be surely noved to

portions to becone conductive parts for connection in
the respective nolding material |layers to form chains
of the conductive particles 15 P. Wien the coatin

| agerei Rarhéctendiereve paffieiertly TR &RRFPLe of

one layer_in the present invention, such a

|apéﬂnﬁaglatﬁﬁgry¢EEQﬁﬁ&ﬁ9%ﬁg QQHd%S&%ﬁﬁ @ar596|§§s% high in
ref er abl east, 50,in ter V'ck

haFaﬁeggtéﬁlHVm‘fanvﬁ%nofe‘ﬁ%l%%t. |%*§Fe*? ¢ (ihdiioh

Fgggﬁ Ehgivgﬁrg%gtgghp Ye$ 8%%2 oé%g act Eea between the

(hs Sapﬁfci@%aéﬂ@#f% [0 s séyf{@f?e% rﬂﬁatvlr e' %@h 'khe BET

ness o exanp

.gégcﬁgigpﬁ§£féégl yral l§a§Eié@Qﬁ/}d‘yfﬂ%m§1fér on the

ers 2 ardness a coating |ayer nay be

fopeBRdrbYaRa S HQER ﬁétl@rcgr@rpm&@ A . nIMNkcome
the coating [ayer is formed by 2 37 or nore netals, it

| SpROttNECEesSSatNat OLhSE @ﬁéys@p@athr$EAﬁrWhéh\ﬁnyéiéal
hardness (Hv) of at |east 40, but the coating |ayer

maytbestshas &ppnedd pfamd &bl oyalefe aametitigh haaridigctaivity is
Vi ckers hardness (Hv) of at |east 40 and another 5
meratathad. such a netal, for exanple, gold or that

having a phase-separation structure that a neta

phase cdhpuded ofthe magraltiraviong aavicékées hardmesbly have
(Hv) of at least 40 is dispersed in a netal phase
cofpesedfbtianbt pervaeiationapl BuchiGleredianetey of at most

exanple gold so far_as the coatlng | ayer
0%, more preferably at most 40%, still more preferably at

most 30%, particularly preferably at most 20%.

In the present invention, the coefficient of
variation of particle diameter is a value determined in
accordance with an expression: (0 /Dn) x 100, wherein 0 1s
a standard deviation value of the particle diameter, and Dn
is a number average particle diameter of the particles.

When the coefficlent of variation of particle
diameter is 50% or lower, conductive parts 22 for

- ‘connection, which are narrow in scatter of conductivity,
can be formed because the evenness of particle diameter is
high.

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

coating copper or a resin with such.a metal, or the like.




.10 has a Vickers hardness (Hv) of at least 40 as a

whol e. As the high-conductive netal having a Vickers
hardness (Hv) of at |east 40, mpy be used pal |l adi um

rhodi um ruthenium iridium platinum tungsten,

ni ckel, cobalt, chromumor an alloy thereof. Anbng

these, 15 palladium rhodium ruthenium iridium and
platinummay_ .preferably be used in that they are
ché&pivearry shasrelandnonaveaiurprghor| Begrptization of at
conductivity. As,the alloy of the netal having a _

Vi di€éed RaddWBde” 1) PorPeeteaity Apethd dord Safy ahdon
used a gold, palladium 2Q alloy, a gold, copper .alloy 2
e U L e S LI YL

1.0p_of nickel or coba ret tike, ng th
CheBadig ety BhetaRabey Bhs HE/mLs o Spsoia g, ehaRfLeg of

-, ubopbeRlash BeAbeot eaochicvey POELELoBY bovevy

use are chem ¢a e an

~highcelggtric conductivity. I'n the conductive
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particles having the coating |layer of 2 or nore

layers, mpafiisWrdd idiabiQmdiS 4aMesed 0138 dbhe
metal form ng any other coating | ayer (hereinafter

rebenr @d/ihd, ashe i BbLANRE] B pLoatd g IAYRIn Jod hatsitiie moved

surface coating | ayer. However, silver, copper and

gokd theympldafiagabhkyebealsedyénst hat theyihgvehe elastic

exceptionally high 5 conductivity, with gold being

paeniecuktaprbycpiéfecpraeduchiveéhilms 28 ohemi gabtgss, which

stable. In the conductive particles P, a proportion

[ (mass bE desatrihgdl aybefansstdy, conerart tl¢ esnguctive

100] of the mass (in the case where the conductive

paPeIrEfieseRaleCihele0sBBaL YV NGOV af ko oPCRt bpRApER become

| ayers, a total nmass thereof) of = ) ,
conductive parts for connection in the respective molding
material layers to form chains of the conductive particles
P.

When the coating layver in the conductive particles P

is composed of one layer in the present invention, such a
coating layer has a high hardness of, for example, at least
40, preferably at least 50 in terms of a Vickers hardness
{Hv) . When the coating layer in the conductive particlies P

- is composed of 2 or more lavers, at least the ocutermost
coating layer (hereinafter referred to as “surface coating
layer”) among them has a high hardness of, for example, at

least 40, preferabiy at least 150 in terms of a Vickers
hardness (Bv).

Such a coating layer may be formed by a single metal

or 2 or more metals. When the coating layer is formed by 2




the coating layer to the mass of the core particles is
preferably at |east 15% by nass, nore preferably 25 to
35% by mass. If the proportlonypf the nmass of the
coating layer is 15 lower than 15% by mass, the
conductivity of such conductive particles Pis

mar kedl y deteriorated when the resulting

ani sotropi cally conductive connector is used

r egeatiediey megeder, & thiighnpénperasareyeirvi PANEALY BABALS
so it my be difficult in sonme cases to retain the
nedessddy 20 icddgctrrdngss) AEVhecdofduetrie part PeFetle

P, the thickness t of the coatln | ayer

caﬂ%%ﬂ?%ﬂ&jkﬁﬁ?q ?agc@8r&5ﬁ5efﬂFWﬁ Pﬁe‘5‘1"10F‘}9€Wn@.f a metal
g%%ion %.pagg%% i esﬁ5%?%& P%/eémﬁffsg FRv?pd_another
tair%ﬂqg | 2t ne %gli NE3: gngm Eet § Eﬁg%kggh%F having a

&ifi c%ur B are

%h%%r S%%rat«_’lfaccll%% PRl 32 tﬁB%%f in%tgﬁ.aghk%e(ggrlnﬂ'g%ed of a

the coati

Va' @ 9f sy of va%@(eegahbeaneﬂerﬁwt gl gRSseobtthe is
con uctlve particles). The above- descrlbed equation is

derdi\sefd s dt he a5mfeQ| |10WhBQeTTEBﬁ§65e&abfsblﬁﬁﬁﬁéﬁgméhal than
the wei ght of the magnetic core particles is M (kg),

t hewour fagetanea o r( BRhmeflet Ngo1dMagnNELir-Cag0ERe coating layer

. particles is determined by: S = Swp Equation (1) 10

.10 ( bhaSuppesidkg rishat rdhe seagEvof ofhetctakkng4bayerai shohe.

(kg), the volunme (V) of the coating layer is

det ermi negl the high-conductive metal having a Vickers
hardness (Hv) of at least 40, may be used palladium,
rhodium, ruthenium, iridium, platinum, tungsten, nickel,
cobalt, chromium or an allecy thereof. BAmong these,

15 palladium, rhodium, ruthenium, iridium and platinum may
‘preferably be used in that they are chemically stable and
have a high electric conductivity.

As the alloy of the metal having a Vickers hardness
{Hv) of at least 40 and gold, may be used a gold-palladium

20 alloy, a gold-rcopper alloy, a platinum:'gold alloy, hard
gold containing 0.1 to 1.0% of nickel or cobalt, or the
like. Among these, the gold-palladium alley and the hard
gold containing 0.1 to 1.0% of nickel or cobalt may

~preferably be used in that they are chemically stable and

25 have‘a high electric conductivity. |

In the conductive particles having the coating layer

of 2 or more layers, no particular limitation is imposed on




by: V = mp Equation (2) (c) Assuming that the

t hi ckness of the coating layer 15.is even over all

the surfaces of the conductive pagticles, t = V/S -

When the equations (1) and (2) are substituted into

thi s equati on, the thickness t of the coating |layer is
determ ned by: t (mp) / (Swp) = nm (Sw pM)

Equat i on (3) 20 (d) Since Nis a ratio_of the rass of

" the %tmeﬁg‘?‘ I T8N e tEed cRaddnef leHercdRguetppéter

AIET WY SIS

(00 T 2% 8 408 Sk g (8 he GG Bl e

S| ﬁﬁ?ﬂ] Bijr(eg?erargllgvfg)bteu?l%%d’\ll% %%%%bp% nﬁg N@%\ﬁeﬁ%%}llly high
%: ddcst(lw,( %ltt(?l 84 ’.’b'egtﬁﬁ i)'a‘}%ncgllagﬁﬁr'\@re erred in

IS give
by (tJhat N l@%h%ﬁl%au%‘) s‘taﬁgj_l}ép is given. 5
Accordi ngly, the nass of the nmagnetic core

part'C|eSIhStﬂ§t§éﬂ&@@Ql@W Mprremls [N  orof¥rdicn M (mass of
(I - N) /N Equation (5) IS) When the equation (5) is

subsidatited iiaited A s %&U@bE@np&%k;cl@sb % 16pPWwoElthe mass

N)/N =[2/(Sw)] x [N(1 - N] is derived. Wen this

t hi ckimeshed cefset hdeceattihrg coayerctiseaparticles have the

10 coating layer of 2 or more layers, a total mass thereof} of
the coating layer to the mass of the core particles is
preferably at least 15% by mass, more preferably 25 to 35%

. by mass.,

If the proportion of the mass of the coating layer is
15 lower than 15% by mass, the conductivity of such conductive
particles P is markedly deteriorated when the resulting
anisotropically conductive connector is used.repeatedly
under a high-temperature environment, and so it may be
difficult in some cases to retain the necessary
20  conductivity.

In the conductive particles P, the thickness t of the
coating layer, which is calculated out in accordance with
the fcollowing equation, is preferably at least 40 nm, more
preferably 100 to 200 nm.

25 t = [1/(sw-p)] x [N/{(1 — N}]
wherein £ is the thickness {m) of the ccating layer, Sw is

a BET specific surface area (nﬁ/kg) of the core particles,




| east 40 nm the conductivity of such -conductive

particles P is not markedly |owered, in the case

where the resulting 15 ani sotropsgal |y conductive
connector is used repeatedly wunder a high-tenperature
~environnment, because the high- conductive netal exists

in a high proportion on the surfaces of the

conductive particles P even when,the substance o

forfl AF thSAfkgrieS Qrééfrléypdm/@l bsohnthe meeppl forming the
subst ance farmng the ectrodes to he inspecte .

i or i U 5 hgY B eRTumed. (Retepgechscoating
con |.Vi IS ..retai o T .specifi rface

ar ea%ﬁé%/hée&ca&ng{?cs% \%)e{]ecgléer t%agﬁdgs%%ﬁ%%s%s&gg grigbsl)y 10

to 1,500 ﬁﬁékgbo@é—éﬁ@g@r%ﬂéé (%EIa§P&9i{§C éﬁx‘;@&%ﬁ"‘?%

is 10 n2/kg or wder, the surface area o e coating

bay &fo DRGRIRS matiifdd ciently wide, so that the coating
| ayer great 1n the 41 overall weight of the

hi gh- condyg} i ¥8ppBé ahg CBNabeLthOrRBIyht ASEOFKE N dhetic core
particles high in conductivity can be provided. In
addigdran,c 1stsalilse Mand ki) gh t0enduetfiaviet yrean sbhemdchd £vese
because a contact area anong the conductive particles

P i snefyrsaififd cicert lpprwiidd.e sWien deliesmBE&dspeci fi c

surface area is 1,500 n2/kg or smaller on the other

hand, sucl¥ eosgutipi ve pakgueltéonddlnot becone

brittle, and thus they are not broken even when
1physi cal direSsrposappl ithatt hbpedssand §be chatipgplever is
and high conductivity is retained. 10 The nunber )
aveMagePar (i@ aodivgiret @) 6F the ceshdunst Lp¥epaifti epggrmined
Pi referably 3 to 50 m nore preferably 6 to 15 m
Such’fconductive particles P are used, whereby the

V = m/p Equation (2)
.(C) Assuming that the thickness of the coating lavyer
15 is even over all the surfaces.of the conductive particles,
t = V/S. When the equations (1) and (2) are substituted
into this equation, the thickness t of the coating laver is
determined by: |
t = (m/p)/(Sw'Mp) = m/ (Sw*p-Mp) Equation (3)
20 (d)'Since N is a ratio of the mass of the coating
'iayer to the total mass of the conductive particles, the
value of N is determined by:
N = m/{(Mp + m) Equation (4)
(e) A numerator and a denominator in the right side .
25 of the equation (4) are divided by Mp to give
N = (m/Mp)/ (1 + m/Mp).

Multiply both sides by (1 + m/Mp), and the product is
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resulting elastic anisotropically conductive filns 20
15 becone easy to be deformed under pressure. In

addi tion, sufficient electricaljgcontact is achieved
bet ween the conducti ve partlcles P in the conductive
parts 22 for connection in the elastic

ani sotropically conductive films 20. 20 No particul ar
limtation is inposed on the shape of the conductive
particl e§(P. + Hofdnkrs mAey, aard prefErabiyrnin t he
shape of a sphere or star, or |unp by secondary
particl e bb émﬁ%ﬁ)by1&@6?99&&@@9““@@%@)p&§tﬁ@P§§e§rGH1the
the,  viewpaoint_ of ?rn1tt|n easy di spersion qf thes

paFtPBFesisas. i N Trna/Bol yds cM-'%hbst c'%‘—’)fblrm is glven
h t d t I
e Bk ot P LA LE AR R LY PP ' Pp e v

descri be

. ror o BTEFE 2%%39“ P Ygad »%5 oferatl ol st A
ae?5§£§995 Vﬁguﬁeﬁgrﬁfngéeg ric reS|stance val ue

et erm ne eparing a paste conposition by

kneadi ngy§ g m/ﬁNphthq\Tppndqﬂiwe wanticles angibn (5)
of liquid rubber, arranging this paste conposition

bet ween @fPaWIEleth@&E&é@P@ﬁ oy angedhd « BB RBMHARGE the

of 0.5 mmso as to oppose to each other and each

haygngtacdi ageter of 1 nm applying a magnetic field
of 0.3 T between the pair of the 10 el ectrodes, and

| eaving/tHese- (D strndej n=t i s(Ségi)g untin/ (Xt heny] is
el ectric resistance val ue between the pair of the
el éetrivdds beconmes stable. Specifically, the electric
resi stance value Ris neasured in the follow ng
manner . When this thickness t of the coating layer is at
_ least 40 nm, the conductivity of such conductive particles
P is not markedly lowered, in the case where the resulting
anisotropically conductive connector 1s used repeatedly
under a high-temperature environment, because the high-
conductive metal exists in a high proportion on the
surfaces of the conductive particles P even when the
substance forming the magnetic core particles and the
substance forming the electrodes to be inspected migrate
into the coating.layer. Thus, the expected conductivity is
retained.
The BET specific surface area of the conductive
particles P is preferably 10 to 1,500 m?/kg.
._ When this BET_specific'surface area is 10 m*/kg or

_wider, the surface area of the coating layer becomes

sufficiently wide, so that the coating layer great in the




i

5

15 Fig. 5 illustrates an apparatus for measuring an
el ectric resistance value R Reference nuneral 71
indicates a ceramc cell in whigh a sanple chanber S
is formed, and the cell is constructed by a
cylindrical side wall material 72 and a pair of lid
menbers 73 each having a 20 through-hole 73H at its
center. Reference nuneral 74 designates a pair

coﬁa*@aa.l\}eWﬁ&gﬁ& 8TehbR Héehn@oaﬂucal‘é%t%a%l p%ﬁ“il e, Formed.

h the f i from.the,
th@l‘fﬁg&'fr%&h%lﬁn PE L6 e Re EPoAgNENBRESSEERR T o grovided.

er Each dto.th :
25 e stdl AR aaﬁec%ﬁﬁdSOB%P%gvglﬁ% EfRae Fehseved

%%%gps%t CBH%aEQrQFQQGQQL Fglgoﬁgg %igen§QP€{cles P is

erence nunera S an e ectr

r e%h%tfﬁ%ﬁ%nﬁg{e&lagnn%ﬁ&g 'éll'?’lg %ﬁ?c%bé&él@ slzlﬁ‘fac% area is

he magnets 7 The sanpl e chanber of the cel

N @obhﬁﬁﬁﬁgn&ﬁfsﬁamék Having Scxhamkifl, Alcfcohditive
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and ‘a thickness d2 of 0.5 nmm and the inner dianeter

of phheithesugh- hakebzabhénbthethéd aRabehud 3théy €axe Snot
the dianmeter r of the electrode part 75 of the magnet _
74birskEnmewelhehpaspiys0opdsstreas descapbetedabover+tso, and so
filled into the sanple chanber S of the cell 71, and
antekestebte rmedi bighcecndhoeibetyweds tdaeaithedtrodes

75 of the magnets 10 74 is neasured by the electric

resi st arfifee matmgye 7 2 wdrdee rappliydley dd apertsid elf the
magnetic field of 0.3 T between the electrodes 75 of

t heomdygnétiye7garhichest Ri cknessiargely dd reet POniof ndwes
sanpl e chanber S. As a result, the conductive
paPtREPEsLdyspetsed>i WMt he paste conposition are 15

gathered bet ween the el ectrodes 75 of the magnets g
by the Such conduciive particles P are used,” whereby the

resulting elastic anisotropically conductive £ilms 20
become easy to be deformed under pressure. In addition,
sufficient electrical contact is achieved between the
conductive particles P in the conductive parts 22 for
éonnection in the elastic anisotropiceally conductive
films 20.

No particular limitation is imposed on the shape of
“the conductive particles P. However, they are preferably
in the shape of a sphere or star, or lump by secondary
particies obtained by aggregating these particles from the
viewpoint of permitting easy dispersion of these particles
in the polymeric substance-forming material.

With respect to the conductive particles P, the

electric resistance value R, which will be described




effect of the parallel magnetic field and oriented so
as to align in the thickness-wise direction. Wth the

-movenment of the conductive paryhcles, the electric

resi stance value between the electrodes 75 of the
magnets 74 lowers and then 2.0 becones a stable state,
t hereby neasuring an electric resistance value at
this time. The duration of time from the tine the
par st etqueminiat i cid irstefdrablheat applti 6d 3 82, tmerpastaferably
conposition up to the tinme the electric resistance
val &le metneenl tRe el ectrodes 75 of the magnets 25 74
has_reached the stable state varies according to the

ki Nt SFEEHe TCOdRi@T SR arts de€n MRS & Séséﬁlﬁe value
reS|stance val.ue after 500 seconds have el apsengkpgadlng 6 g

t heda%® %{?fprf‘? atﬁ’ &F?ﬁa’ilﬁtg r?arpﬁﬁ

o ey f@ée cre 0514d Q0. 18 Denerald ¥, 1Pasingd. as Ugper,
SI'S nc e el ect
t. anduct
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particles Pis erably at nost 5% by mass, nore

- prefspadd ytcatearaasto&@r Ry dressoh Hadilngmar @ iRk erablsy 1 mm,
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at nost 2% by mass, 10 particularly preferably at nost

1% yyp TES &g £yn§gaié§ﬁq/lmgalcsm condi Hed@eno&tld RNGE of the
of bubbles is prevented or inhibited upon a curing

t r ealaretntodas | endpriepariatg arhoafe tthe stawlddiing thetsesitalte until
or the formation of the elastic anisotropically

c onichee te e tf1i 4 grer 201 s t5 cEh 7 edored bettivweepditel pleds P fnmdyre

he those treated with a coupling agent such as a

si-| eectoogstd drpcageas sgieble.

Specifically, the electric resistance value R is
measured in the following manner.

Fig. 5 illustrates an apparatus for measuring an
electric resistance value R. Reference numeral 71
indicates a ceramic cell in which a sample chamber S is
formed, and the cell is constructed by a cylindrical side
wall material 72 and a pair of lid members 73 each having a
through-hole 73H at ifs center. Reference numeral 74
designates a pair of‘conductive magnete each having an
electrode part 75, which is in the form protruding from the
surface thereof and fitted to the through-hole 73H in the
lid member 73. Each magnet is fixed to the 1id member 73
in a state that the electrode part 75 has been fitted into
the through-hole 73H in the 1id membef 73. Reference

numeral 76 indicates an electric resistance meter connected




surfaces thereof. By treating the surfaces of the
conductive particles P with the coupling agent, the
adhesi on property of the conductiye particles P to the
20 elastic polyneric substance is enhanced. As a
result, a conductive material high in durability is
obt ai ned. The anmount of the coupling agent used is

SUItabk¥ selected within limts not affectlng t he
con ARt y Tofth etl?éléoﬁéuéﬂevé’aﬁaﬁﬁﬁcl &s P'hEoR@Rte chamber

(pr chott F% oF n fgszg&gn&%”%@%ﬂht & 3368 Prglagon: diameter

to t e §¥rf%$§ ar a %ﬂ%es%ogguc%lée part|clceis)che inner
t he "coupl i'ng agen e Surf aces 4

congic grLVc%rp%rft' S}h g g%lu%iet%ﬁt he% ?f‘g HBffer 73, i.e.,

prefer nore pre era

300% mrawectléxa&l ¥ PIler q%'aergget gal-QO%s §@Clahe magnet 74 is
conductive particles P nmay be obtained in

accar dance with, for exanple, the follomnng process.
Particles are fi rst forned froma ferromagnetic
material Tie as£of dlad@tod 11 &n Nt ook kOVWbPes iS2 dilled into
the art, or commercially available particles of a
f er rorBGREDle chub®tance odr ehpr eviidedl , Thadpant eCtesric
are subjected to a 10 classification treatnent to
pr epase srageet ve loer bepaekeincitbs hadvchgodenelssdar fhe magnets
particle dianmeter. Tn the present invention, the
lg| addi fiiscarcipsuredt byattireneleftrhe pasibthesecaatpe 76 while
conducted by neans of, for exanple, a classifier such
as @PPANEDE| asEREPédedr magnesdni dieldssff Ped. TShebVeeR the
condiitions for _the classification treatnent_ are ,
sui EAEFTRPESet Pablof-drngedsetfie FntBnERE RkBEREsSS-Wise

direction of the sample chamber $§. As a result, the
conductive particles dispersed in the paste composition are
15 gathered between the electrodes 75 of the magnets 74 by the
effect of the parallel magnetic field and oriented so as to
élign in the thickness-wise direction. With the movement
of the conductive particies, the electric resistance value
between the electrodes 75 of the magnets 74 lowers and then
- 20 becomes a stable state, thereby measuring an electric
resistance value at this time. The duration of time from
the time the parallel magnetic field has been applied to
the paste composition up to the time the electric
resistance value between the electrodes 75 of the magnets
25 74 has reached the stable state varies according to the
kind of the conductive'particles, However, an electric

resistance value after 500 seconds have elapsed from the




average particle dianeter of the magnetic core
particles, the kind of the classifier, and the like.
20 The magnetic core particles afg then subjected to a
surface oxide filmrenoving treatnment and further to a
- surface-washing treatment with, for exanple, purified
water, thereby renoving inpurities such as dirt,
foreign matter and oxide filnms, which are present on
t he s lfigadsiqgf ath&hes Dargddsic megine thar filellds toarher paste
the magnetic core particles are then subjected to an
ant iICHW A IR thedFereldy reededed &5c3a€i RYSFaYeF
conmposed of the high-conductive netal is 46 forned on
t he S FHAEC DA NE Ragnetic core particles. The
thus-treated particles are further subjected tp a

“classi fi cAPPBntRPeSt RERF1GsTAREBERNCE NEF EBY Dbti A MgPst 03 2
condueti e RAIL1Gles - AL 3 SPRGlIG POl 6f JUIR conauctivicy

Surface oxid menovi ng treatmen

mag c rti.Cl. may be used a treatnent
met% vci\ﬂet ﬁgtgfnelggiogts%&%h%d'as hydrochloric acid. As a

speci fic fpLhodeof LOgrantisoxiglh ZEnddseatdBMUr-fOles p is
the magnetic core particles, may be used a treatnent

10 mathed-aMith MetRrstselsuble mbulsl enene phokrbBeabikeatNaost 3%
particular limtation is inposed on the process for
f or Byngnaldie cRAtlINGdray @refard i@ B@UROBOC@SBESMABY ,
be wused. For exanple, a wet process, such as an
18l eglaraliess ayilvatrirmeg epabdgsatsuok tad $abgi spkacen®gntsatisfying
pl ati ng process or 15 chem cal reduction plating
pr ocess, comddrnignect coglatienge pifobeddlesr ig grygvented or
process such as a sputtering process or vapor
depagittibsrt gt oress anmyprdaguseda tagpng inhése, preparation of the

el ectrol ess plating process, electroplating process
andmelding material or the formation of the elastic

anisotropically conductive films 20.

15 The conductive particles P may be those treated with
a coupling agent such as a silane coupling agent on
surfaces thereof. By treating the surfaces of the
conductive particles P with the coupling agent, the
adhesion property of the conductive particles P to the

20 elastic polymeric substance is enhanced. As a result, a
conductive material high in durability is obtained.

The amount of the coupling agent used is suitably
selected within limits not affecting the conductivity of
the conductive.particles P. However, it is preferably such

25 an amount that a coating rate (proportion of aﬁ area coated
‘with the coupling agent to the surface area of the

conductive particles) of the coupling agent on the surfaces




10

sputtering process may preferably be used. 20 A

process for formng the coating |ayer by the

el ectrol ess plating process sughk as the chem ca

reduction plating process or displacenment plating

process wll be described. The magnetic core

particles subjected to the acid treatnent and washi ng
treatment are first added to a 25 plating sol ution to '
pr epatbeacsndneyivaner et bet¢d| Bsyroyray iy &h tafRst 2%, more

magnetic core particles is conducted while stlrrln%OO

t hBTSFRFRHLY Thetpat? 9%t e3tihl tPREQIREFHLZARL Y Heh 47
Eiﬁé‘%‘é‘ﬁéé’lééﬁ{a”ré?%a@%%ié‘8%? T eldfs 2 vacning |
LL?Z? o T SRR oo S G aS et oY coa?%ﬁaﬁrq%i?ﬁ
%%%%a%eiﬁet%f%t%c%ﬁ'V@h TR ket

or € CO%%{ %%e%§ fgrsQr%%q Htf&%m @r%E§EBﬁgghQ%Ec

an internedi ate coating layer be forned

Suﬁ5@89§a9f lﬁhgcgggc@ﬂa:& PR @%&tm@%mn fpusr se in the
exanple, 10 the electroless plating process, and a

sugfacescoabhi8rcl AYey Heaihewl d opaeeh ored her surfae®magnetic
of the internediate coating layer by electroplating
preGessandle pastpeotadedi M ipatrdislexpesed sabijkheed to a
plating solution used in the electroless plating

pr otess;jfaadt16n varéauseki nds of eporeenaiadtiyc core particles
avai |l abl e plating solutions may be used. Since

cohduthgve pacessies pavihgla gramteparticle dianeter

may be produced due to aggregation of the magnetic

- core parli dibes nyseentthd nyeatileg ofthehe lagpfidé 63 LéP1t he
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treatment of the particles can be conducted by means of,
for example, a classifier such as an air classifier or
sonic classifier.

Specific conditions for the classification treatment
are suitably preset according to the intended number
averaée particle diameter of the magnetic core particles,
the kind of the classifier, and the like.

The magnetic core particles are then subjected to a
surface oxide film-removing treaiment and further toc a
surface-washing treatment with, for example, purified water,
thereby removing impurities such as dirt, foreign matter
and oxide films, which are present on the surfaces of the
‘magnetic core particles. After the magnetic core particles
are then subjected to an anti-oxidizing treatment as needed,

a coating layer composed of the high-conductive metal is




20 particles with the high-conductive netal, the

resul tant conductive particles are preferably
subjected to a classification fgeatnent as needed. By
the classification treatnment, conductive particles
havi ng the expected particle dianeter can be surely
obt ai ned. 25 As exanples of a classifier used for
conducting the classification treatnent for the

ConFAeY & dhg quedacssy ofhd e ARivsREdCt feEE particles. The

lified th I i fi in 48 .th
o SRS SR 19 AR B gt
ti.cl A ti ft ti ..
o & B S8 P e Bl TSy S opsergns

ig'l{bgucc%%lvie” rpta'?:ecifc Gt i opal 2 ?’88%%/3%#“%&‘9& eéfré"?é Ysurface

nore preferably 1 €rns 0
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10% it may be 1 npossible in some cased to obtain

conduatiMePanty 22 Rl NNeehitpRnsUkbicabanthiynl @W kBia such
el ectric resistance value. If this proportion exceeds

60%sl Gyt dora otielahand, the resulting conductive
parts 22 for connection are liable to be brittle, so

that el asgi&i $yecieipimethod &heticondici-tosei arigy 2 eatment
for connection may not be achieved in sone cases. A

pr dpor tihen mefyniche oc andec tiave ipdeti, cineg Pecortdi setdreatment
.15 in the parts 25 to be supported varies according

t o elidode oritténtwadfe rtise leddducrillerpaet pel gbei hikhe

nmol ding material for formng the elastic

ani sot r opp® cearyiewhaitctinetdtion DO impgagd/an Ghe jrrocess
preferably equivalent to or higher than the

pr d5or thosmisg the cordded JéYpart PEFe¥aEbAtai REACPASSs may be

the 20 nolding material in, that the conductive
-paﬁF*%TesFPra §ample, a wet process, such as an electrcless

plating process such as a displacement plating process or
chemical reduction plating process, or an electroplating
process, or a dry process such as a sputtering process or
vapor deposition process may be used. Among these, the
electroless plating process, electroplating process and
sputtering process may preferably be used.

A process for forming the coating layer by the
electroless plating process such as the chemical reduction
~plating process or displacement plating process will be
described. The magnetic core particles subjected to the
acid treatment and washing treatment are first added to a
plating solutibn to prepare a slurry, and electroless
plating on the magnetic core particles is conducted while

stirring the slurry. The particles in the slurry are then




surely prevented from being contained in excess in the
conductive parts 22 for connection | ocated nost

outside anong the conductive parts 22 for connection

in the elastic anisotropically conductive film20. It

is al.so preferably 25 at nost 30%in terns of vol une
fraction in that parts 25 to be supported havi ng
sufficient strength are provided. The anisotro icall{
corgpetrpiedcbnprctbe HéstinPedo U9t idove THBFgad ter, the
produced, for exanple, in the follow ng manner. A

fr RAETPLALE 16PR5ABESeArsf SEPHAGHRE B0 net ¥R Shing whFgatment

ani sotropi cally conductive filmarrangi ng holes 11 .

haVétBeeﬁoFoPﬁéﬁpéﬁrrBBBbﬁH?ﬂgW?Beﬁ'pg??g?ﬂyo?btalnlng

N BBEbE HEvESReon AP HAbAGS STeTHTegraTet GrTRYTTS of the
I I e R

CnaaBhefRL RorL RRCRELEES Lsed, for axanpl e, an 10

et chi ng yRihod o ddie |éd%ecir1?e(1%%li%t V@ RRYhRq, it is

conposition wth the above- scri bed conductive
paptbebesedi $REESEH LALArROLYERE - cbQf 01 &péLIbal formed on
which will becone an elastic polyneric substance by
beicRg eUFEHcekSofheRephegasede Asrélpaustialesd Bp, i for example,
Fig. 6, a nold 60 for nolding elastic anisotropically

10 conductilvettblassi plptdugdedocans, tdred consucfave pasteng
conposition as a nolding naterial for elastic
anilsgeropecahbky fondadt buethel swrizscappfi et tntdemediate
respective nolding surfaces of a top force 61 and a
botbtetigg Laves B PhetheopbhtiBd Proaeedrdance with a

necessary pattern, i,e., an arrangenent pattern of _
el asti c No particular limitation is imposed on the plating

solution used in the electroless plating process, and
15 wvarious kinds of commercially availlable plating solutions
may be used.
Since conductive particles having a great particle
diameter may be produced due to aggregation of the magnetic
core particles upon the coating of the surfaces of the
20 particles with the high-conductive metal, the resultant
conductive particles are preferably subjected to a |
classification treatment as needed. By the classification
treatment, conductive particles having the expected
particle diameter can be surely obtained.
25 As examples of a classifier used for conducting the
| classification treatment for the conductive particles, may

be mentioned those exemplified as the classifier used in



ani sotropically conductive filns to be forned, thereby
formng nolding material |ayers 20A. The nold 60 w |

be described specifically. This 425 nold 60 is
.constructed by arranging the top force 61 and the

bottom force 65 nmaking a pair therewith so as to

oppose to each other. 50 In the top force 61, as
illustrated on an enlarged scale in Fig

- fer rfé’%‘?agﬂétﬁ%lfswlé’ﬁcérlem%§0§r @repaﬁfﬁ@a bheamagnetic
| oner surface of a base plate 62 in accordance wth a
patﬁ%Fﬁ*ﬁmqﬁﬁﬁkﬂsto an arrangenent pattern of 5

duct 2 f t i
ani sot rlo\p; BFPYSEORRCET v ”ﬁ??f‘f’%%o‘%’u?‘eeebé‘gﬁ%%s P fipntained

a J%P nEtI %fhan F% slé&e ﬁne% ngg %E the functional

anot por |on e ferrorra ne I'C SUDSt ance

F fpfa%tG%1 E@eﬁ%?}e%ﬁ%g grof 36603 f QL ﬁ%fét}%fy 15 to 50%

onmagnetic | ayers 63 and hAon-nagneti

SUb%&?G&ﬁm&@%ﬁ?v@&um%e%%%%%qonpa&%st@éé %E%pBQEﬂEH iB lower
the nol ding surface of the. top force

COr H@RRONANG it0 rfalfe v h@ekedppar tisy 24mkNchBed to obtain
el astic anlsotroplcally conductive filns 20 to be

ol deshdddt ikke peettsomef gnee cohnerdtihe euligichandlyldbow in
ferromagneti c substance | ayers 67 are forned on an

uppesl ecsirriftacesdfs tankbaseaphat.e 66 thiacsosganiceomiddceeds 60%
the sane pattern as the arrangenent pattern of the
1¢onductthee othart $1a22 ,f ghecorsedtiony icontlhetélvaspacts 22 for
ani sotropically conductive filns 20 to be nol ded, and

a newImEptene a2@¢ dabbtlante baybrié8les bor fhdtaelasticity
another portion than the ferromagnetic substance

| ayéreSIVGredTiod rbiedicrgdsGitigee PR tsf genmE@rbyoppgseion may not

ferromagneti c substance | ayers 67 and non-
be achieved 1n some cases,

A proportion of the conductive particles P contained
15 1in the parts 25 to be supported vafies according to the
content of the conductive particles in the molding material
for forming the elastic anisotropically conductive films 20.
However, 1t is preferably equivalent to or higher than the
pfoportion of the conductive particles contained in the

20 molding material in. that the conductive particles P are

| surely preﬁented from being contained in excess in the
conductive parts 22 for connection located most outside
among the conductive parts 22 for connection in the eléstic
anisotropically conductive film 20. It is also preferably
25 at most 30% in terms of volume fraction in that parts 25 to
be supported having sufficient strength are provided.

The  anisotropilcally conductive connector described




magneti ¢ substance | ayer 68. Recessed parts 68a are

formed in the nolding surface of the bottomforce 65
corresponding 25 to the projectedgparts 24 in the

el astic anisotropically conductive filnms 20 to be

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

top 51 force 61 and bottom force 65 are preferably

formed by a ferromagnetic substance. Specific

exanpPeEe graxs eh Rro lé%@%na@?fétq@%@s’t drﬁ’céhi%éclol}&@wmg manner.

ferromagnetic netals su ron, iron-nicke

al 1 oys, i PohreB6aPta4F g9scoﬁP8R$P ahd® Sm%%%‘F%C MRHEal. in
base pl| at 62, 66 f bI K .

o SOPHE S LRI e i et Aty hag RoTes 11
and Hc'éj\pé ekg:t end J‘;orrﬁ?ed:pgeorglﬁeas!%)godr%e&[ acflment% Evﬁgcactew%nof electrode

and/or ani ca al

ng%@% ,ﬂ?vﬁﬁ[&}? dﬂ%e%”bc%t C‘inséa% @ﬁe'h%v@sbeen

force 6 otton1 orce

_usedaﬁrérﬁjécpwg_tﬂ&g{ﬁ@d %ﬁ%ﬁ%é N 'wfa%rm %‘i‘ch is an
| 1 oy, 1ron-cobal ni ckel or cobalt.

f er roppanetd ﬁ%ﬂ&&% | ayers &3 FHodpiceler aﬂéYahﬂ&ﬁhod for
a thickness of at |east 10 ~Lm When this thickness

I s atodbideadic Hhiddiropimgnet iconfldwetdvRaviing-arranging holes
sufficient intensity -distribution can be applied to
t he Yolidi nthardairemicalp laayerd 20Ay Az askeSulfor ekemple, an
~ conductive particles can be gathered at a high
l@ensttohing pertthashe clseddrie® .conductive parts 22 for
connection in the nolding material |ayers 20A, 20 and
so conduchi vengurtsve2rasre copnees i bhohavi Hy goodbove—
onduct|V|ty can be provided. As a mater ial for

f or ASRFRIREh Srenfitfidiie Patsicdiece disppapsededn e8pPAYmer—

both top force 61 and bottom faqorce 65, nay
forming material, whlch will become an elastic polymeric

substance by being cured, is then prepared. As 1llustrated
15 in Fig. 6, a meoid 60 for molding elastic anisotropicaily
conductive films is provided, and the conductive paste
composition as a molding material for elastic
anisotropically conductive films is applied to the
respective molding surfaces of a top force 61 and a bottom
20 force 65 in the mold 60 in accordance with a necessary
pattein, i.e., an arrangement pattern of elastic
anisotropically conductive films to be formed, thereby
forming molding material layers 20A.
The mold 60 wiil be described specifically. This
25 mold 60 is constructed by arranging the top force 61 and
.the bottom force.65_making a pair therewith so as to oppose

~to each other.




~be used a non-magnetic netal such as copper, a
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pol yneric 25 substance havi ng heat resistance, or the
l'i ke. However, a polyneric sulgtance cured by
radi ation may preferably be wused in that the
non- magneti ¢ substance |ayers 64, 68 can 52 be easily

formed by a techni que of photolithography. As a

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

phot or esitstthes sty dorame &drykisc idypetapyei pm pespatarged
epoxy type liquid resist or polyimde type |iquid
regF3ie 18 Ri9a fret AOETPBFIRDPGi HPT IRPGRI R¥RFs 63 are
material to the nolding surfaces of the togﬁgorce 61

andOBBEEoRT f Br LRSS, SUREY Pk et dMSe R ke 4 Herasgprdance
I ntj hod. A di t h t hod, th
o hgerBt BFPAR Chn BESRasT? 2R dipid M AE CorR TP T F
.patt d 10 t
o TEChar e pEF e A7 beta i PR S T I 540

Z:gai§0t£8§%é%%gyng#g?ﬁﬁggvéSfiﬂﬁy Z@L&§q9§qnéfh?d, and a

nment surface of the bottom orce

65, cR0nUBh EPs EheupRL ghhg TRy EF i dd 1 QYRS Snd®A Do ther
been formed, through a spacer 69a, and on the frane 15

Pl 8Le+10n thent ERef PEELORIgn &N MY b thie-dDl L 63. The

material |ayers 20A have been forned, is arranged in
al hgnaenRy sthrovghia spaeed 1BPbchdhesstapnagck hiod txaMstance

forces are superinposed on each other, whereby

nol dirags mes eshdl noh-ayeyse 20A oibdtmendatended §bHr mRecessed

(formof the elastic 20 anisotropically conductive

fibast2068a heefHompell #methd onobitimetswefrehef oghe top

force 61 and the bottomforce 65 as illustrated in

Fi gorge 6h thesesponding hatehd aprobsered RORs t4he in the

conductive particles P are contained in a state

di sherséd ahisofhenRt cahlY heondret HeE net Ers a4 0 | ey dre epdded.

In the bottom force 65 on the other hand,

ferromagnetic substance layers 67 are formed on an upper
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 a non-magnetic
substance layer 68 is formed at another portion than the
ferromagnetic substance lavers 67. The molding surface is
formed by these ferromagnetic substance layers 67 and non-
magnetic substance layer 68. Recessed parts 68a are formed
in the molding surface of the bottom force 65 corresponding
to the projected parts 24 in the elastic anisotropically

conductive films 20 to be molded.

The respective base plates 62 and 66 in the top
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25 as illustrated in Fig. 10 As descri bed above, the

spacers 69a and 69b are arranged between the frane

plate 10, and the bottom 53 for§f 65 and the top force

61, respectively, whereby the elastic anisotropically
conductive filns of the intended form can be forned,

and adjoining elastic anisotropically conductive

films are prevented from being connected to each 5

ot Harcsd It kad ogriem fnyebefoohranpsefespbedl Formed by a
conductive filnms independent of one another can be

f orfifed AR e td&r SAPFERNCR -paPPe ot L1 opxaahpt £ such a

el ectronmagnets are_then arranged on the upper surfafe

of ﬁ%%ﬁ%@eﬁl& é“@ft?ﬁ‘c@héncigd?oEGFSPE@gthéﬁdm?F% S such

| ower ,surface of th ase.plate,66 in the bottomforce

65 25 13 Frhio ST Fnara Pire. SREFATRHAT tyALr Ry ahickel and
magnet.i.c figld havin i ghegr,intensi partions ...

et HBER tho Par P oYBGRET T e ctbst Ehder 1Ly Ere B3 oye ¥ i ckness
to rge .61 -and their ndlj r j

subdt Sride Phy B 7 Shh BREERRRR thHgCbE pRU RS ELFabYy smooth

SULQURGAG - te@OHBNS Eﬂ%ﬁ@%&li&e&?éaggn?e%§H§€m&H€_59@/or
force 61 and bottom force 65 have the ferromagnetic

SURRIRRGE J2aY @63 i8R ingNd r64inkaspectively. As a
result, in the nolding material |ayers 20a, the

conduct ixe Ppafdtstes) sk spemsady ithd e 2emmdidig substance
material |ayers 20A are gathered to portions to

10 bedeserish&3cosdudh betpatby 2Z3rter 6toandchbootpmwhbede 65, may
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are |ocated between the ferromagneti c substance

| ayer 1588 af fetrlrembgpetdccme6ilandchhesr icony espondningkel

ferromagnetic substance layers 67 of the bottom force

652alany  ohirent-edbad t2611lay .t pigkegnokncehalt. The

t hi ckness-wi se direction of the noldin
ferromagnetic substance layers 63, 67 preferably have a
thickness of at least 10 Um. When this thickness is at
least 10 pm, a magnetic field having a sufficient intensity
distribution can be applied fto the molding material
layers Z20A. BAs a result, the conductive particles can be
gathered at a high density to portions to become conductive
parts 22 for connection in the molding material layers Z0A,
and so conductive parts 22 for connection having good
conductiVity can be provided.

As a material for forming the non-magnetic substance
layers 64, 68 in both top force 61 and bottom force 65, may
be used a non-magnetic metal such as copper, a polymeric
substance having heat resistance, or the like. However, a

Ipolymeric substance cured by radiation may preferably be

used in that the non-magnetic substance layers 64, 68 can




material layers as illustrated in Fig. 11. In the

above- described process, since the franme plate 10 is
conposed of 54 the magnetic meta), a magnetic field
havi ng higher intensity at portions between the top

force 61 and the bottomforce 65, and the frane plate

10 than vicinities thereof is formed. As a result,

the conductive particles P 5 existing above and bel ow

t hévef eapd Lyl diogmed by ehéegbhdiang ofmpbetalithyerarpA As a
are not gathered between the .ferromagnetic substance

| ayerte g3 ofrhekectopmryr b GfeéndfPﬁeeﬁémPéﬁagﬁePhﬁtoreslSt

5
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substance | ayers 67 of the bottomforce 65, but
r eREICR P&t AP EFTABFe THRE BENoW tRe TFFARE  pPRPEY 16YPe liquid
10 In.this state, mat.er i al, %ayers 20A are

suﬁqgéﬁgchbpg gﬁpﬁﬁﬁ FV@ﬁtﬁgﬁPldmﬁgﬁéB the el astic
t || duct fil 0 h f
ani sotr opi ca %(t c'i] f’c L@}’F?p]ﬁ'zlnm%lt%e G co %Sceqnt%l 45 the

“functional par uralfit con

paﬁoﬁa%%gf %hr%%%%%%%o@hgo%gl @b%et ke %88%8&&% #3rce 65,

n the elastic ymeri c substance I n

st aL& 9@&%&%%qysgea§sbe é'b@?ebﬂ b??n%hh?&ﬁ@%ﬁo&ﬁS@uxmrdlng
di rection are arranged in a state nutually insulated

by +an shisulzatdeR8odPakhe2RotarRgsSad ot iknecghagti asily

pol ymeric substance, in which the conductive

pakipialies Bcabedialy phesentcaksakl pat2Orscasgel ¥ proper
present, and a part 25 to be supported, which is
Conomn@usIfy thrdmbatiegyambyetroaiedaat ba pepl pheér al

edge of the functional part 21 and in which the

conduct ide iphrdtcites] BRrarkiacof aithed fimanteheleltastlilc is then
pol yneric substance, are formed in a state that the

paettr2Bged be 23iguppokt ed bhe beédifhgxedrfacehef the bottom

periphery about each anisotropically conductive
f|ﬁ@¢§ﬁréﬁg|@@ Hiehlthgf mphding material layers 20A have

been formed, through a spacer €6%a, and on the frame
plate 10, the top force 61, on which the molding material
lavers 20A have been formed, 1s arranged in alignment
through a spacer 69b. These top and bottom forces are
. superimposed on each other, whereby molding material
layers 20A of the intended form (form of the elastic
anisotropically conductive films 20 to be formed) are
formed between the top force 61 and the bottom force 65 as
illustrated in Fig. 9. In these molding material layers
20A, the conductive particles P are contained in a state
dispersed throughout in the molding material layer 20A
as illustrated in Fig. 10.
As described above, the spacers 69%9a and 69b are

arranged between the frame plate 10, and the bottom




frame plate. 10, thus produci ng an anisotropically 55
conductive connector. In the above-descri bed process,

the intensity of the external nggnetic field applied

to the portions to beconme the conductive parts 22 for
connection and the portions to 5 becone the parts 25

to be supported in the nolding material I|ayers 20A is
preferably an intensity that it anbunts to 0.1 to 2.5

T onfeire Reraye. tFfhEdurianga tdat mesesttifvige ynoWdieggby the
material |ayers 20A is suitably selected according to

t he i @lan vy esd c Howe e dudtd ier ddtlmenefi §he intended
general ly conducted by a heating treatnment. \Wen the |

cur i FyFT reatt Rt g adhe angh|afing SLas Yigy @Prs ssfACPLcally
is conducted by heating, it is,k only necessary to

or OV TRAIE TR e 6 A RO On §adi fgnnected to each
eat | t enper.at ure and heating ti r. i I 5 .

3ot b0l B oR el ity il Bt Eat o conauctive

subs -s ] teri f farm e b ding
' mat eirﬁ;ﬁgl la{/ogerlﬁ;g rg%,&ﬂ? é%(rj O?Lee #{o&c&%x{nr%%t :b%e r eq%idr e th
for the conductive particles P, and the

of
l'ike. Accor&?ng to the above-descri bed anisotropically

20 conductad ¥& jGOR¥eCtyr d:feraendedkicve oRdbhie&kesrB then
contained in the conductive parts 22 for connection

in theralqast ich @ seigapitalfarCofdytld vask p1et2062 in the
are obtained by formng a coating |ayer having a
1V ckiegs taraness drdv )tief latwdreasir fad@, oo thlkafbase plate 66 in
occurrence of separation, abrasion, deformation 25
and/tdre thet ark efcored 1666 c@atd ridd ayjectimneagaetendaet bperated,
particles P by contact between the conductive .
par tiledeabiP,a remuhaties |fiked d dawilmichintialeavdmbwinen tivt at
is used repeatedly
portions between the ferromagnetic substance layers 63 of
the top force 61 and their corresponding ferromagnetic
i5 substance layers 67 of the bottom force 65 than surrounding
regions thereof is formed because the top force 61 and
bottom force 65 have the ferromagnetic substance layers 63
and 67, respectively. As a result, in the molding material
layers 20a, the conductive particies P dispersed in the
20  molding material layers 20A are gathered to portions to-
become the conductive parts 22 for connection, which are
located between the ferromagnetic substance layers 63 of
the top force 61 and thelr corresponding ferromagnetic
substance layers 67 of the bottom force 65, and oriented so.
25 as to align in the thickness-wise direction of the molding

material layers as illustrated in Fig. 11. In the above-

described procesé, since the frame plate 10 is composed of




56 .over a great nunber of tinmes in electrical

i nspection of, for exanple, integrated circuits forned

on wafer. As a result, necessarygconductivity is

retai ned over a long period of tine, and thus high
durability and long service 5 |life are achieved.

Those conposed of gold and anot her hi gh-conducti ve

metal are used as the conductive particles P, whereby
conddi& MPEMEaTcs e oo fin BEORGH tRadifgchhgiing higher
conductivity are obtained, and noreover the surfaces

of HW&%&@H&@b@FV@OfélﬁﬁﬁtP@F¥§e§r§hﬁnﬁPﬁuF@HCPréﬁwand the

bei n eter or at eve the a ot a

condBEiave é"&r?r?e(c%gor L e et lars Li0ERay Yigipities

Ut Qe WIPS RIS 21 gh: Lerper alur e SV ONIENL, s coa b
a reSU , necessary Con UC I VI ai ned

'%&%s@ﬁ_@oﬁd§§ L% b%ﬁ%wIQg% $ﬁgﬁe1?%9%éagb'&Bytﬂgdmoldlng

ong servi ife are achi eve 0ose at t

Pr oRprddAn 10f; ARe MBS 9 ol B%tcaatthgged' B)é%eéﬁ tRet he

nmass of the core particles is at |east 15% by nass,

andﬂ@?%dﬂ%g%@&ﬁ%ﬁshb%EahE% QQ?EkBg6baﬁ%rtE@rH89 ebrce 61 and

t he hi gh-conductive netal is at |east 40 nmare used

as tdne 20 roaaduetdive spaktihakes 1Byewbecebys thRetBettom force
case where the anisotropically conductive connector is

used s epeat edmainundesiacki ghotrenpatdabul ewenker 6parat plate 10.
t he conductivity of such conductive particles Pis
1dot mar kedhy thowesedtbecabsemof Hényi gateohdluctayers 20A are
nmetal exists in a high proportion on 25 the surfaces

of t=h&ieonddctiove partingl sseptwean, wibarehe tbebsiantéc
formng the magnetic core particles and a substance

f or RGodrepicedéy ronpuctaspeéiedsnigr agehi apprgyed of a

functional part 21, in which a plurality of conductive
parts 22 for connection containing the conductive

15 particles P in the elastic polymeric substance in a state
oriented so as to align in the thickness-wise direction are
arranged in a state mutually insulated by an insulating
part 23 composed of the elastic polymeric substance, in
_which the conductive particles P are not present at all or

20 scarcely present, and a part 25 to be supported, which is
_continuously and integrally formed at a peripheral edge of
the functional part 21 and in which the conductive
particles P are contained in the elastic polymeric
substance, are formed in a state that the part 25 to be

25 - supported has been fixed to the periphery about each
anisotropically conductive film-arranging hole 11 of the

. frame plate 10, thus preducing an anisotropically




the coating layer. As a result, necessary conductivity
is retained over a long period of tine, and thus high
durability and | ong service Iif$5are achi eved. Since
the part 25 to be supported is fornmed at the 5

peri pheral edge of the functional part 21 having the
conductive parts 22 for connection in each of the

el astic anisotropically conductive films 20, and this
parcoxBievihe caupptiraed is fixed to the periphery
about the anisotropically conductive filmarrang

hole 11 R the iboﬁﬁaﬁﬁsﬁFaP@dlbro?%%san?%%t%%ﬁﬁ%ﬁﬁé% of the
conductive connector is _hard to be deforned _and easy

Lo WaHRARAL SRTIRIQ He o SbARRIGRth g i RS Hratenge Pecone

?Eggfé%;((:: g(g%gﬁve\gga:%%% V%y C\{%Idlfwci eCt %1 the portions to
t | t t

S ﬁ%ee&%r%% 1}%%308% eceié“gﬁ SO anteErd dtaudes g g, naterial

arr t f.qr ts t
SorThEng oA efs Tnd éfragggggse%s%ﬁﬁ ¢ fQf MRfunts to
el egty odes, to Tkghlﬂggxgyé%g we been forned, of

|ntegrate circurts in a er, which is an object of

i nspecti ofhe and. i @e%sctzﬂe@l@%fa@h%owdl@i@l@l Mterial
conductive film20 arranged in each of the

ani sof&09i 2@ | s canauadivedliddtal g mg iles the myterial
be small in area, the individual elastic

10anisdd OpiHealehier canduttrewembnltni s26careatagycbodbeted by a
formed. In addition, since the elastic
anised t0py clatdytreanduc Whee fthemc@ispakiredabmentapéaths
little in the absolute quantity of thermal expansion
i n reoplane i rectd bnlafenshe & dst iaondavitsst kapiheatipg, it is
conductive film20 even when it is 58 subjected to
therwial hgeeeFaey sto thevinte malheaqsthsioiofelectromagnet.

Specific heating temperature and heating time are suitably
i5 selected in view of the kinds of the polymeric substance-
forming material for forming the molding material
layers 20A, and the like, the time required for movement of
the conductive particles P, and the like.
According to the above-described anisotropically
20 conductive connector, the conductive particles P pontained
in the conductive parts 22 for connection in the elastic
anisotropically conductive films 20 are obtained by forming
a coating layer having a Vickers hardness (Hv) of at least
40, so. that occurrence of separation, abrasion, deformation
25 and/or the like on the coating layer in the conductive
'particles P by contact between the conductive particles P,

" and the like is inhibited even when it is used repeatedly




the elastic anisotropically conductive film20 in the

plane direction is surely restrained by the frane

plate by using a material having a | ow coefficient of

i near thermal 5 expansion as that for forming the

frame plate 10. Accordingly, a good electrically

connected state can be stably retained even when the

W.BlI test or probe test is perfornmed on a | arge-area,

waf 6V eTrTRagreRki BRIPRY AhghéPPenifsetebrseat nkrfheneton of,
plate 10 10, whereby the curing.treatnent of thg

mol dPfg SHalerFal TP FEFERES20AEGHI bR EQHATR (Y THrthe 2% 2
formati on of the elasticd ani.sotro ical%X.co ducé{ve 1on

fil mES¥e i nECEESEEY t RRP P hEetVE %dg%tF% PaFtieres p +ond
have been exi st in_th riions e t :
05 BsTaatsShpbrida a0t helRohuBhoehErubPER Tl L B fexvice

0A applLying. exanple, a magnetic field to
%ai&qggrgggné?gégggﬁét the conductive particles P -

exi sting ridsd N ddPnse (R RECINE AR HRA! 1S 22 dbddR@tive

“supported 1n the nolding material |ayers 20A  i.e.

theppentii ape Loecat gd tabovenandtbekopaihecpesiphesheseby
about the anisotropically 20 conductive filmarranging

hol esnditicitAvehgabeanmecpl abandOtiahehavingath hegh ecodductivity
. the portions to becone the conductive parts 22 for

conaeet bbfiaiAsda seduhbrebhercohdustifeceparti chescéhductive
-~ are surely prevented from being contained in excess

10 n phetdoddactireeiphibst@ formcbahegtdehetbeatredd . 9Fen when
nost outsi de anong the conductive parts 22 for
conftéet poasoitpoprheaelascpedant sver epiear 9T chhdueed veepeatedly
film20. Accordingly, there is no _need to reduce the
conPERt 8f grRatsoupbAgueti VéMpar PRéfesa pright fgnperature
nmol ding material |ayers 20A, so that good .. .
con@UEELERIeLs ShiF et yrea%lfﬁ*e«/erbe%%%aof&gﬂort%twlty 1S

retained over a long period of time, and thus high

15 durability and long service life are achieved.

Those that the proportion of the mass of the coating

layer 20 to the mass of the core particles.is at least 15%
by mass, and the thickness t of the coating layer formed of
the high-conductive metal is at least 40 nm are used as the

20 conductive particles P, whereby, in the case where the
anisotropically conductive connector is used repeatedly
~under a high-temperature environment, the conductivity of
such conductive particles P 1s not markedly lowered because
the high-conductive metal exists in a'high proportion on

25 the surfaces of the conductive particles P even when the
substance forming the magnetic core particles and a

substance forming electrodes to be imspected migrate into




conductive parts 22 for connection, and insulating

property between adjoi ni ng conductive parts 22 for
connection is 5 surely attai ned.55i nce the positioning

holes 16 are forned in the frane plate 10,

positioning to the wafer, which is the object of

i nspection, or the circuit board for inspection can

be easily conducted. 10 Since the air circulating

hol éhelFoatdnodrer@ri-n Bhed Feawkt plRReegpary; fonductivity is
eX|st|ng bet ween the anisotropically conductjve

con e&nﬁvﬁﬁeacﬁpéﬂiPeﬁéﬁﬂdoﬁoFlmﬁspéagl5ﬁus|§lgh

dlschar through_the air cgirc t|n holes 15.in the
ot R 2 oag Bl ie T3k s e FR R

chamber ig. 15, rgduced whep {hal, by, Lhe BLPSSUTE. neq ot the

reduci ng neans. for pressi

gheggrggﬁﬁﬂggbggACrlbe&wgf%ﬁnc@ieﬁgﬁ 802Pp3 ﬁgyang the

subsequen

ani St ORILGalL! ¥, ,¢erdust ike cegﬁ@@%&ea gﬂnegehsekewe elastic

brought 1 nto close contact wwth the 20 circuit board

for dNsPreliara139 RakuhevBe¢esar Yo, ehﬁ@tth§§|part 25 to be
connection can be achieved with certainty. [Wafer

| nspegidcarcappar #ikeh thi gheldelrSphectiosbosecthenal

view schematically illustrating the construction of

an exdrpltabyivafier 2bndispecti anlapparahgsingakbbg Lsein the

of the anisotropically conductive connector according
100 tfhemer edenk i10yenthieoanisthirspwabéiyi nepdotidome connector is
apparatus serves to perform60 electrical inspection

of éacld ¢b heplerfalimey ehdi peeyr &belandilecubpsthakntle

on a wafer in a state of the wafer. The wafer . .

i nspectitdéenipparadushehbrddinorpgd f2xhay &0 a wafer, which is

an object of inspection, can be easily conducted in an
electrically cénnecting operation to the wafer.

15 | Since the respective anisotropically conductive film-—
arranging holes 11 in the frame plate 10 are formed
corresponding to electrode regilons, in which electrodes to
be inspected have been formed, of integrated circuits in a
wafer, which is an object of inspection, and the elastic

20 anisotropically conductive film 20 arranged in each of the
anisotropically conductive film-arranging holes 11 may be
émali in area, the individual elastic anisotropically
conductive films 20 are easy to be formed. In addition,
since the elastic anisotropically conductive film 20 small

25 in area is little in the absolute guantity of thermal .
expansion in a plane direction of the elastic

anisotropically conductive film 20 even when it is



probe nmenber 1 for conducting electrical connection of
each 5 of electrodes 7 to be inspected of a wafer 6,
whi ch is an object of inspectigg, to a tester. As also
illustrated on an enlarged scale in Fig. 13, the

- probe nenber 1 has a circuit board 30 for inspection

10

15

20

25

on the front surface (lower surface in the figure) of

which a plurali of 10 inspection el ectrodes 31 have

begwbi oFhed Fa *a%@ﬁrl@larﬁthQWSar petg erfiermal expansion of
corresponding to a pattern of the electrodes 7 to %
|n§5%c?%ﬂ55%ctﬁ%l PRFEPPECI Y FdHet it 0 0 the plane

t m th t surf f th t
S03F et ASeCE i BREFLY prevr e The i o P S AT S 8 using

conduc |ve onhnect or of t he onstruct i llustr
éif %a‘ﬁm% 3uc wacorrea%nlecrl %he conrgfjE eﬁt\gn:aq

gﬁ,é%%?%%l?ég%f P te*llé‘sf*%“eer B &

'ppﬁgéggdiﬂ g?d Qr§ &@t%%§E§Ef§é?f§tcoﬂﬂéékéém%tate can be

|nspect|on ect rodes Circuit board 30 20

. Eoété}9§§’eﬁét9.ﬂme& eSPEC L VE) VenOWLEE fdONto SWARRE test is

lower ~surface in the figure) of the anisotropically

COPEHEL IHEd ERNAETE Bfe2ai&a PFOMEled a sheet-1i ke
connector 40, in which a plurality of electrode

st ruct umesit42:0d¥%e thegnmaghangest iknuaedi asukhti Agame plate
sheet 41 in accordance with the pattern 25

cOl 0 esploadelng tle t drer pag teren oiertthes ol Bot modeing e trgrial

i nspected of the wafer 6, which is the object of

i nkpeets oR0A ¢an shre hcendmgited ithathe Weomakiqroded the elastic
structures 42 are 61 opposed to and brought into

comt heetupphce hby corliestifee ks 20 ¥pra coectito the

in the elastic anisotropically conductive filnms 20 of

t NeCRARSh YopPRaF §l iUtV ekt lgid oin the portions to

respectivel
bgcome hg parts 25 to be supported in the molding material

layers 20A by applying, for example, a magnetic field to
said portions, so that the conductive particles P existing
- in the portions to become the parts 25 to be supported in
the molding material layers 20A, i.e., the portions located
"above and below the peripheries about the anisotropically
conductive film-arranging holes 11 in the frame plate 10
are not gathered to the portions to become the conductive
parts 22 for connection. As a result, the conductive
particles P are surely prevented from being contained in
excess in the_conductive parts 22 for connection located
most outside among the conductive parts 22 for connection
- in the elastic anisotropically conductive film 20.

Accordingly, there is no need to reduce the content of the




5 On the back surface (upper surface in the figure) of

the circuit board 30 for inspection in the probe

menber 1 is provided a pressurizing plate 3 for

pressurizing the probe nmenber 1 downward. A wafer

nmounting table 4, on which the wafer 6 that is the

obj ect of inspection is 10 nounted, is provided bel ow

the probe nmenber 1. A heater 5 is connected to each

of tdmndyrasisig ipdmg Plest @ Frarfde Feldiabemamsiihtingayers 204,
table 4. As a base material for making up the circuit

boarsp 3a ¥ sroqchspaekicsdd vl tyay S Usged afjpigred as to all the
conventionally known 15 various base materi al s.

Spe FFIR G IR thdre T FOPGES t108mp 687 &nPEdpHing Property
mat eri als such, as gl ass fjber-reinfqgrc epox . .
T D G R SR BT Cds fHE ChpRggtion is

i ber-reinforced lyi mi de resins and gl ass fi ber
%eirﬁ%ﬁ%%%ﬂﬁﬁ%ﬁﬁﬂ%ﬁ%ﬁ dotriazine resins, and ceranic
20 naterlggﬁcéugﬁe '0g£9§§ni§%!ﬁ89@sdigxép§ §g¥hed in the-
al um na. €n a waf er rnspection apparatus for .

per fﬂ:rﬂéll% tNe, \AL[OB,l ﬂo%%ttigniﬂlrgo% tt%%t wia%e(iQE%Wi'élﬁt ed, the

a materia aving a” coefficient of linear therma

expansi an: of¢ @Iné?%%ti%rf(,_ M0t/ i dmie poeher &#blky idskection
10-' to 1 x 10-'/K, particularly 25 preferably I x

10- 410 ¥ %16/ Kedrsiudteier ably used.  Specific
exanpl es of such a base material include Pyrex

16Regi st er gdnteadrenaky glasslatigyandregl BSsaral imima] in the
62 beryllia, silicon carbide, alumnumnitride and
bor afranm tpliade: IThe ssheetxilsitkaoc drrecteer th@ iemishéropically
probe nmenber | w Il be described specifically. This )
sheetordiket i commesttor 40chadiea Fllusxiill doarsluifari agspection
sheet 41, and in )
is discharged through the air circulating holes 15 in the
frame plate 10 at the time the pressure within a chamber is
15 reduced when that by the pressure reducing system is
utilized as the means for pressing the probe member in a
wafer inspection apparatus, which will be described
subsequently, whereby the anisotropically conductive
connector can be surely brought into close contact with the
20 circuit board for inspection, so that the necessary
" electrical connection can be achieved with certainty.
[Wafer inspection apparatus]
Fig. 12 is a cross—-sectional view schematically
illustrating the construction of an exemplary wafer
. 25 inspection apparatus making use of the anisotropically

conductive connector according to the present invention.

This wafer inspection apparatus sexrves to perform




this insulating sheet 41, a plurality of electrode

structures 42 extending in the thickness-w se

direction of the insulating shegt 41 and conposed of

a metal are arranged in a state separated from each

other in a plane 10 direction of the insulating sheet
- 41 in accordance with the pattern corresponding to

the pattern of the electrodes 7 to be |nspected of
t heehRFBFi62t hiRSPRCEHRN obf etaClvfol jhdperid oty Bfcrrdrearated

the el ectrode structures 42 is, forned inte IIy
confBEETHES al PFBFLCE™ ¥l W5 bRt %%ﬁ?éﬁﬁ“ﬁ%égfr “gﬁg

43 exposed to the front surface rface ip.the,, . o .
(our ey ahe e Sois r SPeRe LeRosPPA T Ak BRBIE: o7 Fid-

back- f I d
corprahe pafges frEed S I?a;‘%égwe%fx%éf %a%ch&ﬁr%ac@‘ign of each
2 SQ Ly GLEghLs 29 P %%@%@d mﬁch is an

1 oNn |

NEssS-w se dlrec nsulatlng sheet 41.

NO 88—5& cubarshimtation i§ 4 nposed- onAtsh%ysesgll%begated on

sheet~ 41 so far as It has i nsul ating property and
f1 exblgr 2§80 §€5§I@|§n i d esid, sheetpfodrethmiair a_ has a
polyimde 25 resin, liquid crystal pol ymer, polyester,
fl ugt prest Nbe&rdt he foKeinOsedr sheetowhitad netbrry surface
i npregnating a cloth woven by fibers with any of
t he(abowe- gestatd. & tlesi fisgury) bef GAhiuseds Narrality of
particular limtation is also inposed on the
10 hi thopsstbént deectsedast | Y sdreetbekn siofrard dg suctergiance
i nsul ating sheet 41 is flexible. However, it is
pr efethabd ypSt16rn ocSOresPemingried e abt yta taf 2819m

As a material for formng the electrode structures 42,
electrodes 7 to be inspected of the wafer 6 that is the

object of inspection. On the front surface of the circuit
board 30 for inspection is provided the anisotropically
15 conductive connector 2 of the construction illustrated in
Figs. 1 to 4 in such a manner that the conductive parts 22
for coﬁnection in the elastic anisotropically conductive
films 20 thereof are opposed to and brought into contact
with the inspection electrodes 31 of.the circuit board 30
20 for inspection, respectively. On the front surface (lower
surface in the figure) of the anisotropically conductive
connector 2 is provided é sheet-like connector 40, in which
a plurality of electrode structures 42 have been arranged
in an insulating sheet 41 in accordance with the pattern
:.25 corresponding to the pattern of the electrodes 7 to be
inspected of the wafer 6, which is the object of inspection,

in such a manner that the electrode structures 42 are
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25

.may be used nickel, copper, gold, silver, palladium

iron or the like. The el ectrode structures 42 may be
any of those formed of a single netal as a whol e,
those fornmed of 10 an alloy of at |east two netals and
those obtained by lamnating at |least two netals. On
the surfaces of the front-surface el ectrode part 43

~and back-surface el ectrode part 44 in the el ectrode

SPPABELr 5942P0abFPPANGT TATE NN EAF Fy ST ABFRS rEpapicTive
havi 15 high ductivyit h | d il
BAFFAA7AnePE FPBRGFEDTY Toribe PROThie X SetToRi Gt Ly
SRR VBORABE 2De8 SEhRcH AP L bBE A Aot THETICEAVS

gggkg%&gg bei ght..Qf+1H l{,ront-surface el ectrode 20
p In ?e ¢

art the eréectrode Structure 42 is preferably 15

to S fong 4 ehfrally dpddr 30/Pddd that pst #hlgire) of
el ectrical connection to the eIectroé% 7 to be
tpspectedief nohhge waf e6r6i68p-beidchigvede JASe member 1
di anmeter of the front- surface electrode part 43 is
psepebvaaear di pgekoutDeisd 281 2bc apdeprtfheOduthing the

el ectrodes to be inspected of the wafer 6 and is, for

pxanpl remBOrt 0 88wpwardr efzenadfar Hburc 50y Hamle 14, i

only necessary for the dianeter of the back 64 surface
whéchr bde pafér4d that hes etleetolojlecstoficingeed2iem ibe
greater than the dianeter of the short circuit part 45
mauntadl | &6 phanidéed belangehenprppe cherper he. A heater 5
el ectrode structures 42, and the dianeter is

- bf eferapriedr eat cash N htBe aBr 9Bs3T bt Eng vikt ed\3 sanb| ehe

el ectrical connection to the conductive part 22 for.
CRARECEPBATIRIt RaPEFastic anisotropically conductive

film20 of the anisotrqpicall . . ,
As a base material for making up the circuit board 30

for inspection, may be used any of conventionally known
various base materials. Specific examples thereof include
composite resin materials such as glass fiber-reinforced
epoxy resins, glass fiber-reinforced phencl resins, glass
fiber-reinforced polyimide resins and glass fiber-
reinforced bismaleimidotfiazine'resihs, and cerémic
materials such as glass, silicon dioxide-and alumina.

When a wafer inspection apparatus for performing the
WLBI-test.or probe test is conétructed, a material having a
coefficient of linear thermal expansion of at most 3 x
106/K, moré preferably 1 x 107 to 1 x 107°/K, particularly
preferably 1 x 107° to 6 x 10™°/K is preferably used.

Specific eiamples of such a base material include

Pyrex (Registered trademark) glass, quartz glass, alumina,
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conductive connector 2 can al so be achi-eved with

certainty. - The thickness of the back-surface

el ectrode part 44 is 10 prefegably 20 to.50 m nore

preferably 30 to 40 min that .sufficiently high

strength and excel | ent repetitive durability are

achi eved. The dianeter of the short circuit part 45 in

the electrode structure 42 is preferably 30 to 80 1m

herglisapr 8i &t apP yc3pPide 502 PRI AUR hizt tB1de | @@ rexer
%h strength is achieved. The sheet-like connector

Eaf®be produced, for exanple, in the follomﬁng

nanner More specifically, a |l nat e mat er

obt i HiF b%beeéﬁi iR Ry S atar & i 2ymember 1

yided and urallty of

iflg crlet 4% e01f9 "Thi
firou x?e Ty - ThRrotigh i ﬁ Hi ¢ ness Wi se
SETRLLOR A1, 60 VPRSPl dAes,

. @ﬁQQrgﬁgﬁfa%%ﬁgt&a@é‘Uﬂn £5p FREL LEPPNGE NN 4 & Aode

pattern o rode. structUres 42 to be fornmed by

&eee&t{mgsl D} anté‘I'id’lﬁt%CIh Needi ph DEkOEsd-hei dd ki rddi Son of
|am nate material is then subjected t 65

phet ohkthegi aphynasd &1 phadi Bgmbsead nBNta méeiehyre

short circuit parts 45 integrally connected to the

setrahgéayen aaseaforsmshratédefidmosglbh hotlesr i in tdheplane

i nsul ati ng sheet 41, and at the sane tine, projected

flioattsonfafetied eciswlet bnpashsed 3l ntegratdydance with the
connected to the respective short. circuit parts 45

pattéonnedroespofidony surtlaeepattete of nshe stliengtsdees 7 to
41. Thereafter, the nmetal |ayer of the |amnate

- et eweecmted s%J et etpEor ab phivg b- e'é cti eIt reht

.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 the

figure) of the insulating sheet 41 and a plate—like back-
surface electrode part 44 exposed to the back surface of
the insulating sheet 41 to each other by a short circuit

part 45 extending through in the thickness-wise direction

of the insulating sheet 41.

No particular limitation is imposed on the insulating

sheet 41 so far as it has insulating property and is

flexible. For examplé, a resin sheet formed of a pelyimide

resin, liquid crystal polymer, polyester, fluororesin or

the like, or a sheet obtained by impregnating a cloth wOven

- by fibers with-any.of the above-described resins may be
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to renove a part thereof, thereby form ng back-surface

10 el ectrode parts 44 to formthe el ectrode structures

42, thus obtaining the sheet-lgke connector 40. In
such an el ectrical inspection apparatus, a wafer 6,
which is an object of inspection, is nounted on the

‘wafer nounting table 4, and the probe nenber 1 is

t hen éf pressuri zed downward by the pressurizing plate
‘eby the respective front-surface el ectrode
parts 4 |n t he. eLect ode structures 42 of the

sheet - | i K2 %%h E%% m%%% ot H@i e roug °iHto" the

conta¢hn s%ho%h%hr 5@%%3%%‘%%ee%'ﬁﬁtggd%%r7aéosﬁéh an

nor eover

rei%%%ﬁb%%n%‘%@%%%dﬁi Zst%lgﬁlbﬁ%pecﬁ§W€§Erthftmﬁéeérékerably

are pressurize front-surface el ectrodes par

54310 N bhhﬁ Sﬁ@&g EQ%eEQBQ?CEbV%oPQEtﬁmZZ for

‘connecti on stic ani sotropiLcally conduct i ve
films ZQAQfatﬁ@teﬁﬂaﬁOféﬁpféﬂhhﬁgcﬁﬁgUélé&@r@@én@@kﬁ&tnres 42

2 are respectively 25 held and pressurized by the
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I NaRECbicomsedeaticaees 3bdppeflr,t heldr etlivebpapdl38dfiam, iron

‘inspection and the front-surface electrode parts 43

of oirhehel édkrodeTisé reibeé ot esdd2s bfutter&6 Shesy |bdeany of
connector 40 and conpressed in the thickness- w se

di téoseoriooethefebastnglanimssefopscal Wpotendbbrpeeformed of
films 20, whereby conductive paths are fornmed in the
re§peéﬂﬂ@§ eéndticlpeetpapsme2afsr ag@nhbesroAbtALnRE BY

thi ckness-wi se direction thereof. As a result,

el @MANGARNTC BiindEEFEN tHet WEEALEhe el ectrodes 7 to be
inspected of the wafer 6_and the inspection

el ect r odds e FuiiReSs rhi the o Qﬁcﬁrﬁ%ﬁﬁﬁ?QﬂF
h . ft th t ed
or Baetein B8 PeRparatarest Risagnode bart 114R7hE ieceroae

structure 42, a film of a chemically stable metal having
high conductivity, such as gold, siiver or palladium is
preferably formed in that oxidation of the electrode parts
is prevented, and electrode parts small in contact |
resistance are obtained.

The projected heighf of the front-surface electrode
part 43 in the electrode structure 42 is preferably 15 to
.50 Hm, more préferabiy 15.£o 30 pm in that-stéble
'electricalrconnection to the electrode 7 to be insbécted.of.
the wafer 6 can be achieved. The diameter of the.front—
surface electrode part 43 is preset according to the size
and pitch of the electrodes to be inspected of the'wqfer 6
and is, for exampie, 30 to 80 um, preferably 30 to 50 hm. .

It is only necessary for the diameter of the back-




10 the wafer nmounting table 4 and the pressurizing
plate 3 by the heater 5. In this state, necessary
el ectrical inspection is perforé®d on each of a
plurality of integrated circuits in the wafer 6.
. According to such a wafer inspection apparatus, it is
15 equi pped with the probe nenber 1 having the
ani sot r.opi cal.l conduct i ve ,caonnector .2 hi in
or SR Ehehatay Py B dN FRE e g tihe fgructure 42 to
freque f l_aci t I.satr qpicakly.c InY; 4
cone i A, T e e e R ok PRy e Bart 49

| NSpaL! 10N 19k MRS 1§aN a%a%%’é%‘é%tte%i%ghabfhit%% electrode

efficiency, and the inspection cost Can be reduced.

I n addiidiQfbe PO t Q0 NGe NG 1g 20d firdiN§ HReat as much
the wafer can be conducted with ease even when the

Bi t &t Yosdlita Bl GHTRARS stal ebeliekspachaed cosing@®libn to the
and noreover the necessary electrical inspection can
 be siabluetpersd eared 225 forelcoanketd opeinodhef elliageieven
“when the apparatus is used repeatedly under a _
hi glartienpeoaticed len\vonghmeritve Eidtth@o, ofi nbe eadlsodfopically
the elastic anisotropically 67 conductive filns 20 in
t he camidsottioE canne ctomd dctare alsonbectohizvies wigh| certainty.
inits ow area, and the absolute quantity of thermal
expdihsi dhiickngssl ade téier beckosvsfacke edegdtioge part 44 1is
ani sotropically conductive film20 is little even 5 _
1Qhemrreaferabsiybi2éctted 5o Hmhergake Rysferably, 30héo 40 pm in that
thermal . expansion of the el astic anisotro%ical

condictilve Spitis 2691 §HReg5PaR@dPrEEHTLGR b §e§&?ﬁé|t§}ve
restrai eq&%%,the fr%ﬁe %Late by using a nateri al

havi 4 cBeff P 0 |inear thermal expansion

as that for formng the.frame .10 plate 10, ' .
Accordi ngtye &GRSl S5t FIE aTFSF B ouHaeT by RAGF 45 in the

electrode structure 42 is preferably 30 to 80 Hm, more
15 - preferably 30 to 50 pm in that sufficiently high_strength
is achieved.
The sheet-like connector 40 can be produced, for
example, in the following manner.
More specifically, a laminate material obtained by
20 laminating a metal laver on an insulating sheet 41 is
provided, and a plurality.of through?holes extending
-through in-ﬁhe thickness~wise direction of the insulating'
sheet 41 are formed in the insuiating sheet 41 of the
laminate material in accordance with a pattern
25 "cbrresponding to a pattern of éledtrode structures 42_to be
| formed'by_lasér_machining, dry.etch machiﬁing or the like.

This laminate material is then subjected to .




can be stably retained even when the W.BI test is
performed on a large-area wafer. Fig. 14 is a
cross-sectional view schenmaticalddy illustrating the
construction of another exenplary wafer 15 inspection
appar atus maki ng use of the anisotropically conductive
- connector according to the present invention. This

kU R DU ST
B S T B v

pr oyi-ded,i-fed §hd% 'kh?Eug?LﬁofgénPﬁrFﬁg 1ﬂQQ1§€1ng sheet 41,

evacuat or not illustrate such or exanple, a

VaCﬁHH1BH”Ehe'§am60EEﬁEteﬂrB?eEQ@defﬁ@HQLSQBth@eeﬁéctrode
A probe nenber 1 of the sane construction as the 25

Pprobarwemier iAtkgrhheyWabghekbspeedi oRe apPapatUSvENOMbr+
.in Fig. 12 is arranged on the chanber 50 so as
t 0- atikctiighphytschesertheécepeni ag af rrbetchanbece56f the
"More specifically,. an 68 elastic Oring 55 is’

arr angedlathngl sseetonAt act Tlosreat tpapertheemktsalr flageeofof the
the sidewall in the chanber 50, and the probe nenber

| i $aminahgedataraast asesvhaectad tanéspheobdprebfhyng treatment
conductive connector 2 and sheet-like .5 connector 40
t heteofenave BeBArhotBedeph. t heetpbyibEprBONg hagktrperface

eri phery of the circuit board 30 for inspection

hefPéBfthadepeartpr bdght FAr® ENeseleshtadt HFFRCHRESS 4z,
O-rln 55. Further, the circuit board 30 for
|nsﬁggflBht?enﬁﬁgdthFnsﬁegFa%ek%r%@%ﬁ???%ﬁ @Bwnwar d by

a pressur g&jflate 3 10 vi ded on the back sgrface £ 6

(upper s 1 HE 85 %ﬁ Yhieoion apparatus water b,

which is an object of 1nspect10n is mounted on the wafer

mounting table 4, and the probe member 1 is then
15 pressurized downward by the pressurizing plate 3, whereby
the respectiverfront—surface electrode parts 43 in the
electrode structures 42 of the sheet-like connector 40
thereof are brought into contact with their corresponding
electrodes 7 to be inspected of the wafer 6, and moreover
20 _the respective electrodes 7 to be inspected of the wafer 6
.'are pressurized by the front-surface electrodes parts 43.
In this state, the conductive parts 22_for connection in
the elastic anisotropically coﬁductive films 20 of the
.anisotIOpically conductive connector 2 are respectively
25 heid and preesurized by the inspection electrodes 31 of the
| circuit board 30 for inspection and the fr0nt—surface'

electrbde parts 43 of the electrode structures 42 of the




. A heater 5°s connected to the chanber 50 and the
pressurizing plate 3. In such a wafer inspection
apparatus, the evacuator 15 com®ected to the
evacuation pipe 51 of the chanber 50 is driven
whereby the pressure within the chanber 50 is reduced
to, for exanple, 1,000 Pa or lower. As a result, the

d.d db h ,
P aBsRET P Lk GbBaPE! Ssu%b§%§dtﬁ%ﬁﬁgé%ﬁagséneghe thickness-
el agLbgan Y20, 48T 8L ele 80d5B0C 1 1E, BLORS,IBIPEY doduccive

nnve 80Mﬂ resu

| ”Stﬁﬁﬂngdzef &nggg&eéoﬁdéé':&véﬁ??@ﬁé' é{fleyfé’ﬁgééuﬂ Zee |

elr cofrespo ront - ace el ectrode parts

43 k@s?%@EE%QdSoﬁEﬁHEiyée?aé@s°§2 bbe SbRELcLIkE in the

connect or 40 hi s st the conductive 25 parts

22 £REcrARBECHEQR hArtheishashifedpi SOt QPILAHIM, electrical
conductive filns 20 of the anisotropically conductive

conpeshett2o8l BetREER €hivelychebeand psessUiheeobyd of the
the 69 inspection electrodes 31 of the circuit board

30 waferi 6sprdttha angpébeidnoalesurbace 2l estrtide circuit
parts 43 in the electrode structures 42 of the
shekbvatdk@0cbonethspedOiandis caonpiesséd iThddefter, the
thickness-wi se direction, whereby 5 conductive paths
arewdbered in hhetedspectiveedonduoinegd tempesaard okhrough
connection in the thickness-wi se direction thereof.

10as Bheewafer wpeetingatakbantcit@dntleteersehbzing plate 3 by
el ectrodes 7 to be inspected of the wafer. 6 and the
i nspetPeRterett r odesHBE sftaltfe &Wstané’oa?rjr?%lfcﬁrl

- 10 inspection is achieved, There ter, the fer 6
heat® e‘EBl‘anp%%dE?EF?rFIH%‘H ?Tén%% t‘i’ﬁe tht 1E?ﬁe

cha nb r 50, a the pressu 2|n |afe 3 by t he heater
5 TROEAT S et qp O PE RN RS N

Accordlng to such a wafer inspection_apparatus, it is
15 _equipped with the probe member 1 having the anisotropically
conductive connector 2 high in durability and long in
‘service life, so that the frequency of replacing the
aniscotropically conductive connector 2 by a new one can be
reduced, whereby the inepection of wafere can be conducted
20 at high efficiency, and the inspection cost can be reduced.
In addition, positiouing, and.holding and.fixing to
‘the wafer can be conducted with ease even when the pitch of
'rthe electrodes 7 to be inspected 1s small and moreover the
necessary electrical inspectionh can be stably performed
25 over a long period efutime even when the apparatus is used=
repeatedly under a high- temperature environment,

Further Slnce each of the elastlc anlsotroplcally




necessary electrical inspection is perfornmed on each
of a plurality of integrated circuits in the wafer 6.
15 According to such a wafer inspgction apparatus, the
sanme effects as those in the wafer inspection
apparatus shown in. Fig. 12 are brought about. In
addi tion, the whole inspection apparatus can. be

m ni aturi zed because .any. | arge- sized pr.essyrizin .

ToCHATTGH " ot PRt o8 v Hor Vel 56 e CRAGIE 7
waf er 6 ich i.s. the.gbj.ect..of inspectio '
Pt St a5 e Torte Bt viien S Kk o de, Bsolute

| ar arfl £ anad%} rn%a'@p%nsgcjrpﬁl?uesa _laglree%lti_errecitrion of the

- di aneter. tion, since the air cCircul ating

hol &) Jdx At & W B ditaitiRe dfrik-whal €136 i tihel1ittle even

ani sotropically conductivé 25 connector 2, air
exi siidlg detieen e @i SO roRIeRl1l YhyerdeGliisVe the thermal
- connector 2 and the circuit board 30 for inspection
i s dhsgedtadigad dihroughkeitdha id anGisdudatiicag 140 deeldestive £ilm 20
~of the frame plate 10 in the anisotropically
condicttihee rElonteectiotecd iwheri st e qarles suerse nalitnleidn byhehe. frame
chanmber 50 is reduced, whereby the anisotropically
condricttievéby aorimertaomaZegdm ibédastimel v Broougive fifitcdent of
cl ose contact with 5 the circuit board 30 for
i nspdatdaon, thsymeate g siege ssarghatelfgat Mogaing the frame
connection can _be achieved with certainty. Qt her
18nbodiatentld). ThecpresBaLYi ndefiPPBneleChst CRifYt egnRBcted state
t he above- descri bed enbodi nents, and the follomﬁn%
var iS5 Réhaiiges Yort e tRG- RS isvistaiiGis they W ladgsd *s performed
t her et o. (%)'In t he ani sotropically conductive :
confBtttorl2T IR T& (%7 SFarts for non-connection t hat

‘are not Lectrically connected . to any elecirode to
-inSpectedg?ﬁ‘ 54 ils g Cross sectlonaf view schemaélcg%ﬁy

illustrating the construction of another exemplary wafer
15 inspection apparatus making use of the anisotropically
'_conductive connector according to the present invention.
This wafér inspectioﬁ apparatus_has a box—tyﬁe
chamber 50.opened at thé top therecf, in which é wafer_G.'
that is an object of imspection is.housed. An evacuation
20 pipe 51 for evacuating air within the chamber 50 is
provided.in a.sidewail of thiS'chémbef'SO, and an evacuator
"(not illustrated) such as, for ekample, a vacuum pump,.is
connected to the evacuation pipe 51.
A probe member 1 of the same construction as the
.25 probe member 1 in the_wafer'inspection apparatus shown in
Fig. 12 is'arrahged'on the chamber 50.30 as to air—tightly

- close the opening of the chamber 50. More specifically, an




a wafer may be fornmed in the elastic anisotropically
15 conductive filnms 20 in addition to the conductive
parts 22 for connection. An aniéstropically
conductive connector having anisotropically
conductive films, in which the conductive parts for
non- connecti on have been fornmed, wll hereinafter be
descr.i bed. 20 Fig. is a plan vi.ew illustrating, _on
an TG S ' Aot e B S fosarry act ofan upper
conductiyve film | | Sot.ropi.call ticye
connec osrura’{:accoer |fnngt§}%o S}n%o%ﬁael rl |[?Len n‘gé él (%y r(r:gl %tgl q% t5\r?é and the
pre ' j.on. :ln t ti.C i-SQt repi.cal
Condaolsy ST 30 16T ey dot Fopyarl v 35 e
condygitd me HANNAGLO oo rRIRIURA] | dOh e tERNPUGHQY @ HRRALS 1 ke
22 for .connection that are electrically connected to
8l ecidr(ias d:0 418 HHSRRA efhvd) iR Rfus8hiieh the @hamber 50,
object 71 of inspection, and extend in the
t hi clitestgrenipher iiHeast o tHdigieehiian beerrde3di cwirannspection
the paper in Fig. 15) are arranged so as to align in g
2 | ittesrddf aecoresnc drwivghta ipat tediosec aongseandiing tthe O-ring
a pattern of the electrodes to be 5 inspected. Each of
t hes® cohduthieve phet si22ufisr boeodndBt fon toapachson is held
conductive particles exhibiting. nagnetismat a high
densint v igtagss paes sovilandedlosmvagsd &y al Pgesisyrifdng plate 3
_thickness-wi se direction and are nutually insulated )
18y @FIHAAREOIGhrabR k3 susfags chbpee FOrdaRgudty & figure)
- particles are not contained at all or scarcely
contdi§F&PE -conduct i ve parts 26 for non-connection that
are not lectrically connected to any electrode.to b
hopect edki FEFRE et er SOMRPErensCr Blery BAb gt 50 Cand the
inspection,. and extend jn
pressurizing plate 3.

In such a.wafer inspectipn apparatus, the evacuator
15 connected to the evacuation.pipe 51 of the chamber 50 is
driven, whereby the pressure within the chamber 50 is
reduced to, for example, 1,000 Pa or.lower. As a.résult,
the probe member l.is pressurized downward by the
.atmospheric pressure, whereby the O-ring 55 is elastically
20 deformed, and so the probe membei_l is moved downward. As
| 'é resuit, éledtrodes 7 to be inépected of the wafer 6 are
._respectively pressurized by'theif corresponding front-
surface electrode parts 43 in electrode.strﬁctures 42 of
the sheet-1like connector 40. In this state, the conductive
25 parts 22 for connection in the elastic anisotropically-'
.conductiﬁé‘films 20 of the anisotropically coﬁduétive-

”connector 2 are réspectively held and pressurized by the




15 the thickness-wi se direction are fornmed between the
conductive parts 22 for connection | ocated nost

outside in a direction that thesgonductive parts 22

for connection are arranged, and the frame plate 10.

The conductive parts 26 for non-connection contain

t he conductive particles 20 exhibiting magneti smat a

hi gh densi.t.y i tate orj.ente so.as t | i [

the iEReebe. AiEs aREEe Pn canahs: 8125t faPppd BB ror

i nsul at ed .f.rom n Y rt 0 [
wﬁﬁwﬁﬁﬁ%%ﬁ@%ﬁﬁﬁﬁme

par ti; %&gc L nth g;brye%: ned At 1ald sALe3CqL&El >éon%%ctor 40 and

cont ai ment illustrated, projected

par i3t and g RHOIeE 84 RS szzile(e_oaw@b@gow opret-Res
surfaces than 72 portions, at which the conducti ve

par o Ak L PANRE! R rRthaRERNPRAE @Ssbhekeek abeductive
| ocated, and portions, at which the conductive parts

26 fparrt@rzzc&me@oln@l@o&ﬁdmpaw per ites ckhbekeat sar @irection '
| ocated, are forned at those portions on .both 5
sur fraeaeod. t he fupesudhal epactr2dal ncotmweet bsti between the
ani sotropically conductive film20.. At the periphera
edgelefctiroelefsuricttioohsl ipaptec2ed af phet wa2Setrobbend the
supported that is fixed to and supported by the
per iipisoeatt iogg e Lasduro detse 3dnicfotthepicd acny tcbradet Bfe for
- 10 filmarranging hole 11 in the franme plate 10 is
19 or FEGPECHiOFr S| RCRAGVESt | RUBLSRYLOF t hthpewafer 6 is heated
functional part 21, and the conductive gartlcles are 50 d
cont™& Re @RS RTE 550 toBPers the es TPFEMEBd ther rEpmber an
constitutions are basicall & t hgse
Che 5 SGERGHRIALRg QORTTcr V8 CHEMBELSP “shoanlnthie state,
necessary electrical inspection is performed on each of a
plurality of integrated circuits in the wafer 6.
- 15 According to such a wafer inspection apparatus, the
same effects as thoée in the wafer inspection apparatus
" shown in Fig. 12 are brought about. In addition, the whole
inspection apparatus can be miniaturized because any large-
sized pressurizing mechanism is not required, and moreover
20 the whole wafer 6, which is the object of inspection, can
be pressed by evén'fofce even when the wafer 6 has a large
~area of, for example, 8 inches. or greater in diameter. 1In
addition, since the air circulating holés 15 are formed in
. the frame plate 10 in the anisotropically conductive
25 connector 2, air existing between the anisotropically

conductive connector 2 and the circuit board 30 for

inspection is dischafged through the air circulating




Figs. | to 4. Fig. 16 is a plan view illustrating, on
an enlarged scale, an elastic anisotropically
conductive filmin an anisotropvgcally conductive

~ connector. according to a further 20 enbodi nent of the
present invention. In the elastic anisotropically
conductive film20 of this anisotropically conductive

connect or, rali of conduct ve rts 22 for.,
it ik ik et LA ) O e griigo L rpically

el eCé rnoéj%fvoe bceor{nnes %CJ} %d wlhn na tt\‘r\{aef erﬁes\ghlr%h wllschq_% the chamber
obj ec of i nspection,” and ex end 557 “tHe

t hi - W ir ' (®el] L. - [ r .

e AT AUAR AL S5Id0y (L SOl R WeA ER v

par tochh d 18,200 S0, 3% QRO AdhghE 360 daRce WohRadt with

pattern corresponding to a pattern of the electrodes

50 had nsipeGtied bdzaeh W AJ1eSe s¢RRAUCH Ve PaHa: t22 necessary

for connection contains conductive particles
exhidliddtig camagigincsdBiain @ ¢l densSidied Rriansiir@ainty.
oriented so as to 5 align in the thickness-w se
di r gattiter antboarienemttslal |y i nsul ated by an insul ating
part 23, in which the conductive particles are not
cont ai nedTla¢ miésentstaveetioront anmedl ivkhoad tdhesles above-
conductive parts 22 for connection, 2 conductive parts
22 fdsrs cgdinesc eindpediweindts .aead dbat deldowing vheiowst ehanges or
and adj oi n each other, are arranged at a clearance
19r et figat i9nE amyamee addege dhcseieor adj acent
conductive parts 22 for. connection. A conductive part _
26 for nbhl cofheddts GRIFRRT IR GFotl Ye | d gy connector,
connected to any electrode to be inspected in the

waf ECRARGIE S PAHE 18T HOPeCPPEF HRSpELR oA SaRgt

oX! S 1L BRI on 9 SO0 LU dnapected 1
a wafer may be formed in the elastic énisotropically
©15 conductive films 20 in addition to the conductive parts 22
for connection. An anisotropically conductive connector
uhaving anisotropically conductive.films, in which the
conductive parts for non—-connection have been formed, will
hereinafter be described.
20 Fig. 15 is a plan view illustrating, on an enlarged
| scale, an elastic anisotropically cdnducﬁive film in an
lanisotropically conductive connector according to another
.embodimentiof the present invention. In the eléstic
anisotropically conductive film 20 of this anisotropically
25 . conductive connector, a'plurality of-condﬁctive parts 22

for connection that are electrically connected to

electrodes to be inspected in a wafer, which is an object




connection, which are located at the center and adjoin
each other. This conductive part 26 for

non- connection contains the conductive particles

exhi biting magnetismat a high 20 density in a state
oriented so as to align in the thickness-w se
direction and is nutually insulated fromthe

conductive parts 22 for connection .an _insul ati ng. .
M Sl R R BB R B TP Betdbk i rection
cont ained .a [ I rcel ntained. _25.ln

oot it Borpenl gRORC R0y (SN LALIE 2Rl 185 are

r qQj rts .2 L.Qtrudi. fr t her t

D AEEERPY] 32 LPRINEIIIRD ! 1ORA! e jsupLaseact gt o
CORRAGION 6% ARG RBHBNEL §S phRLeal o @nkoedkedroaBd to be
a portion, at ich the conductive part 26 for

5NoNLEPRReCH. oncaRd 8r PREEPhEENaLBeleefpares| pEated,
-are formed at those portions on both surfaces of the

f urehineRali cpalcdon2hin® thedelastieC paztaeiset eapibaklyig
conductive film20. At the peripheral edge of the
f umaignendlsmpartt a2higa deastt®5inhoabetsatipportedtthatoi as to

~fixed to and supported by the peripheral edge about

10

15

20

25

t helagnsadtr dpiec dhligkeesduotisee difreciianr andi agehobigudlly

in the frame plate 10 is forned 10 integrally and

conmispdedsy bwi el ttheufatdngonabapard3 21in vdrid-h Hée

conductive particles are contained in this part 25 to

bec§9§H§¢F§G.P@Fﬁéﬂl§ﬁeéFﬁi@O@Oﬁ§P¢P&P?én§taﬁél or scarcely

basically the sane as those in the anisotropically

cof@GERiPES%onnect or shown 15 in Figs. 1 to 4. The

ani sotropi cal |l y. conductive connector shown in Fig. 15

and t he GHQBEY B T Y® concitt Ve CHMMA oo O 3t mot
electrically connected to any electrode to be inspected in
the wafer, which is the object of inspection, and extend in
the thickness-wise direction are formed between the
conductive parts 22 for connection located most outside in
a difection that the conductive parts 22 for connection are
arranged, and the frame plate 10. The conductive parts 26
for non—connection contain the conductive particles
exhibiting magnetism at a high density in a state oriented
80 as to align in the thickness-wise direction and are
mutually insulated from the conductive.parts 22 for .
_connection'by the insulating part 23, in which the
conductive particles are not contained at all or scarcely .
~contained.

In the embodiment illustrated, projected parts 24 and

projected parts 27 protruding from other surfaces than




E

in Fig. 16 can be produced in a simlar manner to the

process for producing the anisotropically conductive

20 connector shown in Figs. 1 to742 by using a nold

conposed of- a top force and a bottom force, on which
ferromagnetic substance | ayers have been respectively

formed in. accordance with a pattern corresponding to

an arrangenent__ pattern.of the canductiv I :
con n%%]td? %n_sa,h 0&1-2 gﬁ%locﬁrbuntc el Vcecnttpcflaur chlv2e6 anr?csp ath S‘fo%z Jo%nectl on
non- ' | i ' pi I ; hich
Condingive fTalb sl e FUSHILD AR porsions, at whic
subs&g%cg A@YEL1-has, hean Jorimd fhn Ul RAH Yhd’ Peripheries
than the ?erronagnetlc substance | ayers, 1 n place of

the (ol shovn id-Hdy, brdfEsRedf i19alde/ portions on both
according to such a nold, a pair of, for exanple,

8l ecd | OFBENStSr afiee afdrngathOn @-tpperin kisdrdlace iof

a base plate in the top force and a | ower surface of a

bas ezl & erdpii dd1el paidraa diree, £ idnd athe

el ectromagnets are operated, whereby in a nol ding

mat eri al Altayeespteoipbdrbét edgr dhethepfiinctiéonad phet 21, a
bottom force, conductive particles dispersed in

por thans 2D tedmreurmrtied fuhedt iondixsd tte 2nd pudperted by
nmol ding material |layers are gathered to portions to )
becoke tPRr odrriuet i KW X raniggiregiicd lahgonductive
portions to becone the conductive parts 26 faor

1fon-EoHhet 1o ih Ik dnt od s T aIRIgHS f& fe formed

t hi ckness-wise direction. On _the other hand, t.he
condtETT A L 35 49 11 B B Hiibyed At WA h 2 r 21

(Lo Ao 0N AR AT Lo LA LB pare 25
st atted ﬁgesu”;%odritn&.mt erial layers are
Other constitutions are basically the same as those
15 in the anisotropically . conductive connector shown in
Figs. 1 to 4.
Fig. 16 is a plan.view illustrating, on an enlarged
" scale, an elastic anisotro?ically conductive £film in an
anisotropically conductive connector.according to a further
20 embodiment of the preéent invention. In the elastic
anisotropically conductive film 20 of this anisotropicélly
conductive connector, a plurality of conductiﬁe parts 22
for connection that are electrically connected to
electrodes to be inspected in a wafer, which is an object
25 of inspection,.and extend in the thickness—wise direction
(direction perpendicular to the paper in Fig. 16) are

arranged in a functional part Zl-théreof so as to-align in




subjected to a curing treatnent, whereby the elastic
.20 anisotropically conductive filns 20 each conposed
~of the functional part 21, in wagch a plurality of
t he conductive parts 22 for connection and conductive
‘part(s) 26 for non- connection containing the
conductive particles inthe elastic polyneric : '
_ substanc%il a _state oriented sous to-d25 a%ﬁgn intkh%n of the
t hi Krie¥tiltSe it dt o W' SYaTGESI N S st &2t
mutua | v, insul ated by t he jnsyl at| I
of t%eee,e raosqsefscacﬁ)oﬁ)yenelﬁs escl%sct{a%{:aec?lg io%a\ﬁt%e%% t%(h%gigﬁ1 ¥dve parts
Cond}]éjtfovxe Jo%rféad'gi'oq ec%rﬂtrae.u&mc tveatp:ﬁ]tlic(ire exhibiting
scarcely present, and the part 25 to be supporteg,
Whi Gl drse f 5B GORLIUQHS] 94 +ANG, IaNBGRR) It 1w @ 50 as to
peri pheral edge of the functional part 21 and in
whi ¢y tdie sgonductinme aldd -Gl alie «eaniod Red 2dd rhlt@ally
el astic polyneric substance, are forned in a state
t hatiddie faad 125 dro ke slupperd edlae3nean fibieth tthet R®nductive
peri phery about each ani sotropically conductive film '
ar r gregttige e ea vkl raft tdeenariareel @tated 110r tshascely contained.
produci ng the ani sotropically conductive connector. 10
The conduambug phess 26nflocthva-panhecti ofof ncopeection,
ani sotropically conductive connector shown in Fig. 15
ar e 2 esgilwhtiaiened iy FFplipmgoansadien c whilehd arg located at
ortions to becone the conductive parts 26 for
1Ron-tdvhredttissh anel (98 o impledichy AFdceTi AT FFERARGFON 2thé
formation of the elastic 15 anisotropically conductive
fi | -5 450 PatHER Yo TG0 FetGhRE Tap&t PEHE S8y Pdiefg adiacent
bet ween, t he portions | ocated nost .outside in.the.
ol oo R a2 G Gemaat ifont coigitBive part 26
conductive parts 22 for_.cqnnectign, .and t.he.frane
o1 a8 s RS ror Rediste SRS L gady, gennected to

par%ﬁuzglectrode to be inspected in the wafer, which 1s the

15_ object for inspection, and extends in.the thickness~wise
 direction is formed between the 2 conductive parts 22 for
coﬁnection, which are located at the center and adjoin each
‘other. This conductive part 26 for non-connection contains
the conductive particles exhibiting'magnétism at a high

~ 20 density in a state oriented sb as to align in the

.thickness—wise directiﬁh,and is mutually insulated from the

conductive parts 22 for connection by an insulating part 23;

.in which the conductive particles are not contained at all

or scarcely contained.

25 In the embodiment illustrated, projécted parts 24 and

 : projected parts 27 protruding from other surfaces than

portions, at which the coﬁductive parts 22 for connection




20 for- non-connection, and subjecting the nol ding
material layer to a curing treatnent in this state.
Thus, the conductive particles7dare prevented from
being gathered in excess to the portions to becone
the conductive parts 22 for connection, which are
located: nost outside in the 25 nolding material |ayer.

g\gg%ﬁu 0ol ., oven, wien, Lhe elasiic anisotropically,,
%@%%%% M&J&g@%ww¢%wgﬁ&wﬁéﬁa

SUI‘ Yy preve ed t'o contaln an excessive

pa"f&g&r 0 HedPCen EMINCLEY & PAILLE] a8ed MEd i NIUGHE portions

connection Tocated nost outside in

el agt i15o 12N $ot 4 0Pk Cat | yn £ onduct 4 ey ff ';!5{1}}1.2021 S h&e elastic
conductive parts 26 for non-connection in

5aNi 01 $ OPE S ¢ Y1 TP NEBIEd 1 M1 EO NHHEGH OO shovvn In Fig. 16
-~ are each obtained by applying a magnetic field to the

‘portion atothecepemiphereaonddgti ¥€ pREt fifAckt@bnal part 21, a

non-connection in the nolding material |ayer upon the

f orpemt © A6 oOfo thhe |h@sdiited Ocleni Sict ritipieshl iy avohdugipossed by
film20 to gather the conductive particles existing

bet Wz rpehiep!Re rd} chdgergelport i Ons ardrsengad el ly conductive

greater clearance in the nolding material |ayer,

whi Ehld 1 rayediore hdvee cohdidctihve frams Pateorl0 is formed

connection, to the portion to becone the conductive’ '
10par 0 I 285! b raThb iR URHRRQU Y, Weirid <iis) detiGig el part 21,

mol ding material |ayer to a curing treatnent in th

st AR tﬁ}ﬁj§0%%t%‘ﬁ1cﬁﬁz‘%’?%%ﬁq%l%§l%@%ﬂ e’\}“er?théds part 25
fron1 in athered in excess to the 2 adjoining
por 1&§Hﬂ€ﬁ§at a greater clearance in the
110 PBAEL! Bhebtiet, LG UL ReCRT IO P e s
as those in the anisotropically conductive connector shown
15 in Figs. 1 to 4.
The anisotropically conductive connector shown in
Fig. 15 and tﬁe anisotropically conductive connector shown
in Fig. 16 can be produced in a similar manner to the
process for producing the anisotropically conductive
20 connector shown in Figs. 1 to 4 by using a mold composed of
a top force and a bottom force, on which ferromégnetic
.substance léyers have been respectively formed in
accordance with a pattern corresponding to an arréngement
pattern of the condugtive parts 22 for connection and
25 conducfive parts 26 for non-connection in the elastic
| 'anisotropically condﬁctive films 20 to be formed, and non-—

. magnetic substance layer has been formed at other portion




of the elastic anisotropically conductive film 20.
Accordi ngly, even when the elastic anisotropically
conductive filnms 20 to be forned7®ach have at |east 2
conductive parts 22 for connection arranged at a
‘greater 25 clearance, it is surely prevented to
~contain an excessive annunt of the conductive
partlcle ;these con

onier o e eon-ERCE hPeshRsh: dafry SotBuBlPEE OF the

conpegtors, tq% %r% egted parts 24 in the el astic
anlsotroplca ductive filnms 20 are not

essent i alMOI@QdSﬁQ@lP{%%yh Mcflgc?]?% o b tfla‘?tmol(& %4 pair

recessed portion may or med | ayer or

DLCo@d'@%Qn@x%h&ﬁeca%@%@lrbﬁﬁ%ﬁetgaﬁrgeaEQEHE@dOBntQﬁ upper
surfaces of the conductive pafts 22 for confection in

$ he selrFsiceC oanias Blakepbalkky igonductbye folckNEndOa (4yer

The uses of the anisotropically conductive 10

conrectfars adcer harg bQatbeipr eRenboitfvaNtoefear @ndothe

limted to the inspection of wafers, but are useful as

coneréerarsmagme tisn aires peeratrdof wekeebyonncapapidisgchaterial

as sem conductor chips and packaged integrated

ci r daverdeviccasd bamdeeonhbet brp dsadei anpothei hgtopm force,

el ectronic parts. 15 (5) Wen a non-nmagnetic substance

i s geadugtizepbasstinaesr HaFpetsefelnr aABtpPaSet2OPEAOME the

t he production of the anisotropically conductive
1@onhEeEsEonad RaFEENS LT 6P tBBpW?ﬂﬁ@ngh@aﬁﬁﬁhétléaY?éFdare

to portions to becone the parts 25 to be supported in

t heSRBPEFRE &t QPFélloPﬁyEPsb%ﬁme the ﬁ@HHBCgEV& BEFhY 22 for

ph bout. th | | d
e HERRPE R OSSO B B RSB e perce 26

for non-connection, and oriented so as to align'in the
thickness-wise direction. On the ether hand, the conductive
15 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
_subjected to a curing treatment, whereby the elastic
20 anisotropically conductive filmslzo each composed of the
functienal.part 21, in which a plurality of the conductive
parts 22 for connection and conductive pert(s) 26 for non-
cennection containing the conductive particles in the
elastic polymeric substance in a state oriented so as to
25 align in'the.thickness—wise direction are arranged in a
state mutually insulated by the insuiating.part'23 composed

of the elastic polymeric substance, in which the conductive




with a magnetic substance or coating the peripheries
with a nagnetic paint to apply a magnetic field
thereto, or a neans of form ng #éerromagnetic
substance | ayers on the nold 25 60 corresponding to
the parts 25 to be supported of the elastic

ani sotropically conductive filnms 20 to apply a

i ield th ili d. 79 (6) The t
CTOpREEshes, SrEREE Belib ot Al 1S ety Phetete, ana
th I di t i f i .
thotHRLERRY 781 €01 BL LAYB0Be RN G RPRE SRS | Pl Bl nuous1y

d. he. f )
PoHhgd RELYREDL Y IR LA | SLEESADES DOLGON 4 2] £ffe Allbtional

propgrpeahernd, ifhgnsheetnti Kenacepeet 94 r#0:-18s NOte contained
essential. Wen electrodes 7 to be inspected of a

svaf eh EheWBigBtis PO1PRELCE OhLEDSPEEL | HPe FefRed DI a state
exanpl e, sem -spherical projected el ectrodes 10

conpnsedtbé palkders tHeoprobepdEIBEIhds MBYewef Bved to the
constructed that the elastic anisotropically '
condecipieryfabost28ach ahisanrspicaplyatdydcontet £ ivBn-
connector 2 are brought into contact with the wafer 6
t o achéarging| keieithlof conmefrdom pbaté | UGt rated prpducing the
Fig. 17. 15 (8) In the inspection nethod for wafers
mak@#pgseseorotathe epndettope cednyeeorduct i ve
connector:according to the present invention or the

10r obe ne Q%ﬂﬂﬁé%lﬁg 6 ritife 2 bp fOSe RO RPBRECEACOD £ the
1s not essential_to collectively conduct the |

i nsPREEPBRCRECE bl ¥l FORME Rl AT etPRIFEHPE SSHUF e BP ont> are
awafer. In the hurn-in test, inspectjon_ti required
of Sach OBFRHRTLPA BP LY R4 ? MR F ot HE SR Ions to
| hougchggdtﬁg condﬁctive parts 26_for non—connection in the
molding material layer upon the formation of the elastic
15 aﬁisotropically conductive film 20 to gather the conductive
particles exlsting between the portions loéated most
- outside in the molding material layer, which will become
the conductive parts 22 for connection, and the frame
plate 10 to the portions to become the conductive paris 26
20 for non—connection, ahd subjecting the molding material
iayer to a curing treatment in this state. Thus, the
conductive particles are preventéd from being gathefed in
excess to the portions to become the conductive parts 22
for_connection, which are located mosf outside in the
25 molding material layer. Accordingly, even when the elastic
anisotropically conductive films 20 to be formed each have

comparatively many conductive parts 22 for connection, it




high time efficiency can be achi eved when the
inspection is conducted collectively on al

integrated circuits forned on 2% a wafer. In the probe
test on the other hand, inspection tinme required of
each of integrated circuits is as short as severa

m nutes, and so a wafer may be divided into 2 or 80

LS FFETyt BrAQPALEh, HiSaBhPRERLER' oPOLREShL kAT o cne
arggﬁdPA%EgrdeQtR ? aHE£H8d é|V|%€%§ %fgé 22 for

I nspection IS COI’] every

'nksgﬁek%qoﬁ' 895£§d5m59En89t99d@ m@f@ﬁeaé1§§§£&lbed

above, when tEe el ectrical inspection Is conducted as

toahagsg&ebgeagnycEbhéuéeivsdfglm aohi gh degree of
integration on a wafer having a dianeter of 8 inches

'50r 12 i nehessortdig i elas-1Qf dsRACtHdR cplReidiedesin the
and wirings of the circuit board for inspection 10
usedisafnrbeitetdugedonionpaied wbhhethernehbwd iharighelée are
i nspection is conducted collectively on all the .
i neeghabtbtdaiokdchit sppihengby thenptddufiebd tosthefportion
the inspection .apparatus can be reduced. Since the
antsobeopineathy conductive panhegbofor IBoaceconruéngien in the
the present invention or the probe nenber according
t omphdipgenanerialeheVon PBOAI Ghei Ronrbbeni ey Fhe elastic
repeated use, the frequency. of occurrence of trouble
10 \j RLSPRECRAFEGLY OBPR Ppylﬁgnﬁaému%% Eonpetlef Bhg conductive
. replacenent of . the s a_new_one, becones | ow when
| {DRECUELES| AXEREDE h@?ﬂ%%ntﬁa? Enedipetticar ons
~inspectio onduc s to the i .
ol PEEFPESHorTen BACA Al SFSaFAnEbery HiG R A7 dletepial
that _inspe n tpgan, be educe The p t
|n$eﬁ?|0 ﬁ ﬁ ?glna Be d%%%?u%thve baptsiaz for _
connection, to the portion to become the conductive part 26

15 for non-connection, and subjecting the molding matérial
layer to a curing treatment.in this state. Thus, the
conductive particles are prevented from being gathered in
exceés to the 2 adjoining portions arranged at a Jgreater
clearance in thé molding material layer, which will become

20 the conductive parts 22 for connection upon the formation
of the.elastic anisotropically conductive film 20. |
Accordingly, even when the elastic anisotropically

conductive films 20 to be formed each have at least 2

conductive parts 22 for connection arranged at é greater
25 ‘clearance, if is surely prevented to contain an excessive

amount of the conductive particles in these conductive

parts 22 for connection.
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specifically by the foll ow ng exanples. However, the
25 present invention is not limted.to these exanpl es.
In the foll ow ng Exanpl es, phy8ical properties of
addition type liquid silicone rubber and physical 81
properties of coating layers i'n conductive particles
were determned in the follomﬁng manner. (1)

i scostt] i 35 e Rucino’ 5 rodig fergecsore.
RE T g b Q%%ESEL"E it O g S
ld J.l%'ej 'f&%l% ke taets‘é%n%%'i U¥RY WBECor both

stirre mxed in proportlons that' their anmounts

Qﬁﬁﬁﬂﬁxﬁﬂﬁ%’ b%fEQ%tthb§ %Or@bég%%% ﬂ%%tﬁeﬁnmgguﬁgdformed
into a nold and subjected to a defoam ng treatnent

pressuge) r eduGia0n,18 UMD I RBIMRIMA WakeCRE¥ehed 1ayer
under conditions of 120C for 30 mnutes, thereby

Rlagd el g riceObMae BadyYakaw BF ahet hbﬁlﬂﬁeﬂi&v@f d&cfls 22
mm and a di aneter of 29 nm and conposed 15 of cured

didri con@ecthber inTheéecelluamar badgowasppestlguredductive

‘under conditions of 200C for 4 hours. The col umar

Fddys @Bt-ai ned in such a nmanner was used as a speci nen
to neasure its conpression set at 150 2C in

accor déhke Thiet msPsSoK  t6249niz0 (rapitedrd vs coadgehigh
cured silicone rubber: A curing treatnent and
6@§Pﬁ@GPFﬁga§F0§ééP9|§ﬁ thpePrPEgOtd18VPRESAR RUBDBPT
were conducted under the sane conditions as in the

P EhEES) For ﬁE‘PeB?SBFSH&GPnﬁf wshegt - Ruvi pgeausetul as

thi ckness of 2.5.,mm, A cr%scent tgee 2 eci, men S
connectors used in inspection of ectronic parts such as

semiconductor chips and'packagéd integrated circuit devices,
and connectors used in mounting of electronic parts.

(5) When a non—magnetic substance 1s used as a base
material of the frame plate 10 in the production of the
aniéotropically conductive connector, as a means for
applyving the magnetic field to portions to become the parts
25 to be supported in the molding material layers Z20A, a
means of plating peripheries about the anisotropically
conductive film-arranging hoies 11 in the fréme'plate 10
with a magnetic substance or coéting the peripheries with a
magnetic paint to apply a magnetic field thereto, or a

means of forming ferromagnetic substance layers on the mold

- 60 corresponding to the parts 25 to be supported of the

elastic anisotropically conductive films 20 to apply a

magnetic field thereto may be utilized.




25 prepared by punching fromthis sheet to neasure its
‘tear strength at 23 2C in accordance with JIS K

6249. (4) Duroneter A hardness: 782 Five sheets

produced in the same manner as in the item (3) were
stacked on one another, and the resultant | am nate was
used as a specinmen to neasure its duroneter A

har dness 2 2C in_accordance with JIS K 6249, .

(5) Vi okePd nipandes of EBGt FRGCThybr 1T COMIALIdh 1 the
par ki : Vi C ' I
ConeeEnFLof (o { S TG ttr B R i 1 Haces for

coafétﬂgiﬁayfﬁ% oé‘lﬁsbt{é agn{%&%fé%péﬂﬁ, hald-@ive £ilms may be

t hi ckness™ o nm by the sanme 10 process (plating or

SPULL Eh189) b@Suwddh TALBLLONEOF cd Neha QALY W&, Qdnd the
the conductive particles to neasure a Vickers

shar dpges BBat® B snEosthag héyes. in accordance with
JIS Z 2244. |Incidentally, the thickness of the coating
' ayer 15 (f7or med tBeppesieé hE8mBEELOI datice shédtIl Sl
2244, \When the coating layer is fornmed by sputtering,
howeretiectdre 4@ hixkmesseswmsniprebet Whiehhiel ea tradge df to be
0.5 to 1 pmbecause it was difficult to forma
coatnspeteg@rohavivafer of eathichiickressb@t of inspection,
[Preparation Exanple 1 of magnetic core particles]
Conave? ci B0 ¥ yessven bl xemi ovkale pegal i) qrast e @irodes
© Westaim Co,, "FC1000") were used to prepare Magnetic
10corermmat et ctesSigein ke REPRWHYP SanndrrY Af &3¢

classifier (manufactured by Nittetsu Mnin 25 Co. ,
[t CORs B BRhED s - 10 MARFS T e o Sostifpetive

films 20 in the anisotropically conductive connector 2 are

brought into contact with the wafer 6 to achieve electrical

connection as illustrated in Fig. 17.

15 ' (8)  In the inspection method for wafers making use
of the anisotropically conductive connector according to
the present invention or the probe member according to the
present invention, it is not essential to collectively
conduct the inspection as to all integrated circuits formed

20 ._on_a wafer.

In the burn—in test, inspectioﬁ time requiréd of each
of integrated.circuits is .as long as several hours, and so
high time efficiency can be échiéved when  the ihspection is
conducted collebtiveiy on all iﬁtegrated circuits formed on

25 a wafer. 1In the probé test on the other hand, inspection
time required of.each of integrated circuits is as short as

several minutes, and so a wafer may be divided into 2 or
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effect was used to subject 2 kg of the nicke
particles to .a classification treatnent under
conditions of a specific 83 gg@vity of 8.9, an ejector
pressure of 0.2 MPa, cut points of F6 m M12 m and
a feed rate of the nickel particles of 1.47 kg/hr to
collect particles, thereby preparing 1.4 kg of

t ticl Th Ll t |
Peﬁéfre@%ﬁ%?t BB eRber bR OB BeorBaneereiCary Sh°
%&t@%‘ glrcul¥%9%%&hgd095ee§aato%'%ﬁg[ékv&aga areas.

tal ne nunmber aver age parti cl e dianeter

5.5 grﬁcéog@f&glga e ALNGI ! A O AledDEPAM G&tion is

di aneter of 31 a BET 10 specific surface area

Qc%@uét%@3e%%&&ngQQd%dSQE%babboﬂo Hﬁgaakb%éh'eﬁreﬁlts
Wb/ n2. [Preparation Exanple 2 of magnetic core

mwﬁmad 8% a Gameer eisabk¥cavdkchabbevai ckabnpaktbi eiestrical

“(product of Westaim Co., "SF300") were used as

Vagpelcitd ofioie Bantiueles a¥5tpBinasgtheydacerchhgeetbemed at
Core Particles [B] had a nunber average particle
di arghedegre2608 ibtergratdoef bnceentfor hawviati enddbmeter
the particle dianmeter of 33% a BET specific surface
afe& lorh@s19rx1203npRekyg &hd aumhewsabfohnspection
magneti zation of 20 0.6 W/ n2. [Preparation Exanple 1 -
6fecsmadesi vedpririppespi( thesgirgeetokpdsd for inspection
filmrenoving treatnment for magnetic core -particles:
Pﬁ?@ SaBoRBeFGFPéﬁgl @m9é§§élWlﬁErEhBo@?EHOQO@h@t fhe

gn etic,Core Particles 5 L and 2 L of
ﬁ?&PS hEBPi &5 Serdufasdadadde ?h&eiésaPtﬁﬁ% EP?taPEegrated

‘'was stirred.to

circuits, whereby the production cost of the inspection
apparatus can be reduced.

Since the anisotropically conductive connector
according to the presgsent invention or the probe member
according to the present invention is high in durability in
repeated use, the.frequency of oécurrence of trouble with
the anisotropically conductive connector and replacementlof
the same by a new one becomes low when it is used in fhe
method that the electrical inspection is conducted, as to
the integrated ciicuits formed on a wafer, in every divided
a:ea, sé that inépection cost can be reduced.

The present invention will hereinafter be described

~. specifically by the following examples. However, the

préesent invention is not limited to these examples.

In the following Examples, phy51cal properties of’

-addition type 11qu1d 5111cone rubber and phy51cal
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obtain a slurry containing Magnetic Core Particles
[A]. 84 This slurry was stirred at ordinary
tenperature for 30 mnutes, thgareby conducting a
surface oxide filmrenoving treatnent for Magnetic
Core Particles [A]. Thereafter, the slurry thus
treated was left at rest for 1 mnute to 5 precipitate

Magnetic Co ticl Al, d t ant
T CHBOBHE TSRS N nEOF L EATFE | Bh CeSTRTC Chts A hies were

th surfac oxigg f%lfirennvingntr at nent, were added
2 ﬁeg?rmbﬁ?gf%%d wat ef T Ahd fHE M xture was stirred at

. . T . ‘
e

recipitate

Magnet i 6 Core Fartjcles, EA%G??ﬁQsamé&@&fgéggytaW@§00kfield

renoved. Thi's process was er conducte

repeatsdlyeiw ce, thereby conducting a
surface-washing treatnment for Magnetic Core Particles

[ Ak2) 180h@refBt bn 0Xbdi F NGuid@as MENtchOr riRgEEL | C core
particles: A 0.5% by nass aqueous sol ution of

wat er - s@olhitd orf W lagiese 1pMibsul dhi z2Garpdbat ikgpe liquid
"PEG Ful | erene") was added to Magnetic Core Particles

[ AAislubpeet edobert e asuwd-goecloxiyes fwere repbmierd and mixed
treatnment and surface-washing 20 treatnent, and the

r esul progeontkous ethas shéir eznoumies dbgcombtedudlhg &fter this
slurry contai ning Magnetic Core Particles [A]. This
slmixlunasvas | Fhed peUBrdi Haky 2 chpet aAnd esylpregped to a

m nut es, thereby conducting an anti-oxidj zing ,

t r eaE ARing f BY e HBCHaghet PeTdies pardietden . a curing
Thereafter, the slurry 25 thus treated was |eft at

r eSFCR BROTLT ¥ diEit GORGUPERA | PRt CNMYHeEFRS Cof el 20°C for

o e LRSS TRLAT S R R Shay (vtna
thickness of 12.7 mm and a diameter of 29 mm and composed .
of cured silicone rubber. The columnar body was post-cured
under conditions 6f 200°C for 4 hours. The columnar body
obtained in such a manner was used as a specimen to measure
its compression set at 150 * 2°C in accordance with JIS K
6249.
(3) Tear strengfh of cured silicone rubber:

A curing treatment and post—cufing of addition type
liguid silicone rubber were conducted under the same
conditions as in the item (2}, thereby producing a sheet

"~ having a thickness of 2.5 mm. A crescent type specimeﬁ was
prepared by punching ffom'fhis sheet to measure its tear
strength at 23 + 2°C in accordance with JIS K 6249.

(4) Durometer A hardness:




85 Magnetic Core Particles [A] subjected to the anti -
oxidizing treatnment were poured into a treating vesse

of a powder plating apparatus,g8and a gold plating
solution (product of Tanaka Ki ki nzoku Kogyo K K.,
"LECTROLESS") 5 containing gold in a proportion of 20

g/ L was added. The tenperature within the treating

vessel was raiﬁed to 90$C, and %he contents were . .,
stirred, " tK&r 8B§S PP eBRPTRGED ST uFPY. 524 TAORET 137

t he sl ur in this state, Mignetic re Particle
vverlete%bﬁrsbéctweecf S g’scéi‘lcé(c d(lrao nesog111 epl‘_;larl)tcltngf;e Wi € d fgleggle%ﬁ]ltant
Thefl.raqﬁfx{aq u{epseusé Y T B e%f:'l_tme%t ’Joe%ea 'rlee its guromet‘er A
al I'omng |et 0 cocﬁ, to precipitate particles, and a

S“%eﬂ}ﬁ%e MBS, 7 amwed, . t %EEggMaRESF’Qij&HQJIS K 6249.

intermediate particles w Internedi ate coating

sl aygy)y camased mfraald Jordmd sy the sufracendictike
magnetic core particles. 15 After 2 L of purified
vvatﬁrﬁ/metg}en added to the treating vessel, and the
contents were stirred at ordinary tenperature for 2 _
m nut es, At iecreptentsdnese befs advatesy ldper lofri conductive
to precipitate particles, and a supernatant was
r enaved c THE svapr agssmiased vt Hermiogd ke tted tiggedbgdiry on a
20 twice, thereby conducting a surface-washing
tr gtatemidkel plleed meorimedizatté igdneissl @f. 1(4m by the same
Formation of surface coating |ayer: A gold-cobalt

10al Impqsisat | (R} afoing iovn OGRS as) Apajopgrtion of the
CHEM CAL CO., LTD., "Ororabright HS-15") 25 containin
gol PR T dsar i9f ghspsm igle PrgAiclgsd to gegsure a
respectively, was poured into a treati rl vessel of a
powdéik e tAEHSRS 75 dphdrHtus O RhilGN STeshl- RS TEERCe

with JIS 2z 2244, '
Incidentally, the thickness of the coating layer
15 formed is preset in accordance with JIS 7Z 2244. When the
coating layer is formed by sputtering, however, the

thickness was preset within a range of 0.5 to 1 Mm beéause
it ﬁas difficult to form a coating layer having a great
thickness.
20. [Preparation Example 1 of magnetic core particles]
Commerciélly available nickél particles (product of
Westaim Co., “FC1000") were used to prepare Magnetic Core
Particles [A] in the following manner.
An air classifier (manufactured by Nittetsu Mining
25 Co.; Ltd., “Elbow—-Jet EJ-L-3 Model”).making use of Coanda
.éffect was used to subject 2 kg of the nickel particles to

a classification treatment under conditions of a specific




el ectrodes had been arranged. Wiile stirring the gol d-
cobalt alloy plating solution, the internediate

particles  were added into the gpld-cobalt alloy

plating solution to subject the internediate

particles to electroplating wwth a 5 gol d-cobalt

al l oy, thereby preparing conductive particles wth a
surface coating |ayer conposed of the | d- cobal t .

2l FG7VEA8ba Scdnt et oI OFoPﬁﬁasBﬁetﬁg B.frl8as gpt points
the _ magnetic cg gartlcle t hrou nter

Co&#}ﬁg Py e s8R9of GEEH T4 eA? ? Elgfgi partlcles
PUL 189 7"aLok a3 %Q%ae%@dggr%gc&@ ELS@EbgnB 83881 ng

the con s Wwere st inary ture

forl 2 W %tfeﬁagk'%‘atlccSBE%nFQF‘E’?LE?LelseftT}?é h&tet {OTcdre

m nute to precipitate part and a supernat ant
5V hereved. wAhhehe2oknliFtRYr bEi edrualel W8SakheRagnetic Core
added to 15 the treating vessel, and the contents were
healed i1-080Ga~»stirred and Ieft at rest, a
‘supernatant was renoved. After this process was
further Mepeated, Cars|rEFyL €0 aj Al Nghus @rdiniad had a
particles was taken out of the treating vessel and
t hausbetr pveesghl bheredithaougbtbirl bEr spapph, &hesebyicient
20 collecting the conductive particles. The conductive
pacifi vhesatthos olft ahredawkielsubjievetdrt ofad3dbyi agBET
- treatnent by a dryer preset to 90C %5) Cl assification
10 { r smeméhticobucéndaceree parPi ébes: 10THe /ken@uet pveaturation
' particles were poured |nto a ball 25 mlling machine,
i nPegRRitéRakiprupall Pt§ BP/Beranic rods had been put,
to conduct a grinding treatnment.for 2 hours
THSF@QﬁFéFlOPh@Xeeﬁgsc?i96 BQEPPEFESQRé?ePFSEéﬁlﬁﬁﬂ

8|f at52|ef ISCgCﬁTin?%IlFFlrg ll'}} na%anal I%lnee nainc Slu%aercttlec es (aproduct of

Westaim Co., “SF300”") were used as Magnetic Core Particles

15 [B] as they are.

Magnetic Core Particles [B] had a number average
..particle diameter of 26.92 Mm, a coefficient of variétion of
the particle diameter of 33%, a BET specific surface area
of 0.19 x 10° m?/kg and a saturation magnetization of
20 0.6 Wb/m?.
‘[Preparation Example 1 of conductive particles]
(1)} Surface oxide filmwremoving treatment for magnetic core
particles:
| Into a powder treating vessel, were poured 100 g of
25 Magnetic ¢ore Particles [A], and 2 L of 3.2 N hydrochloric
acid was added. The resultant mixture was stirred to

- obtain a slurry containing Magnetic Core Particles [A].



treatment by means of a sonic sifter (manufactured by

Tsutsui Ri kagaku Ki ki K. K., "SW20AT Model ")

Specifically, 3 sieves respectiveky having openi ng

dianeters of 20 .Lm 5 16 mand 10 mwere

superinposed on one another in this order fromthe

top. Each of the sieves was charged with 7 g of

ceramic balls, and the coiﬂéztlve partl l es su :T%d

to t %rq iy e dt e Yorr THE" ér 54

Si eve, t0 suliect themt

cl asdr ‘f eastl g%(atregjzﬁ r?em%ducqc (ng Son rtl%:aézr?s %6 g‘} I!l?n %%mOVlng

for t 5a I\Idli n yﬁchQ%AreeCtﬁa%l%ci%%uc[tA]ve Thereafter, the
cap Ut & ng

particles owest ‘si'eve (openi

di ar@bﬂrcyoﬁdg )treaTéuaS TRIDORSS: WA Lnduched wncaece ko

t her ucting a classification treatnent for th
gon% R Mdprerihed snduchiase part |a(i-lde% supernatant
subj ecte to this classification treatnment wll
her giqmfdiokaireferred to as "Conductive Particles
" [AIl". Conductive Particles [AI] were such that the
nunber avermEgenpakiti cbeedprapeielewasar 8. Sugiectbé BETthe
specific 20 surface area was 0.38 x 103 nR/ kg, the
t hi clureSss-eofoxtihke |fitlerredgicatience datdarigengy ewanses ad@legm? L of
the thickness of the surface coating layer was 11 jm
(t otralritfhicck vegseof arive thepatiinigdeayerss st83ngd, atherdinary
proportion of ‘the internediate coatln% | ayer to
1fhgriemine edrnE ePdial @ asiquilesvas Theopbytosenyas, thpe left at

proportion of the surface coating |ayer neti_c
Cor &4 thiad ds “[Wu%st%%%ﬂ?dé@ g“{a&m%ﬁ%rrﬁ garticles
of the coatjng mass and

36% Db .
el ectic qr&l%t%%:tq%% Ii? as TUE 0 Ei]leShBFOC?ﬁE was

wgsk rs h%{%ﬂgllu&fw repea tqﬁﬂﬁgga%.eréglrg%nductlng a

surface—-washing treatment for Magnetic Core Partlcles [AT.
15 {(2) Anti-oxidizing treatment for magnetic core particles:
A 0.5% by mass aqueous solution of water—soluble
fullerene (Mitsubishi Corporation, “PEG*Fulleréne") was
added to Magnetic Core Particles [A] subjected to the
surface oxide film—removing treatment and surface—washing
20 treatment, and the resulting mixture was stirred, thereby
obtaining a slurry containing Magnetic Core Particles [A].
This slurry was stirred at ordinary temperature for
30 minutes, thereby conducting an anti—oxidizing treatment
for the magnetic core particles.' Thereafter, the slurry
25  thus treéted was left at rest for.l minute to_precipitate
: Magnetic Core Particles [A], and a supernatant was removed.

7(3) Formation of intermediate coating film:
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15

20

25

20, and the Vickers hardness (HV) of the surface

coating layer was 200. 5 [Preparation Exanple 2 of

conductive particles] Magnetgx Core Particles [A]

were subjected to a surface oxide filmrenoving

treatnment and a surface-washing treatnment in the sane

manner as in Preparation Exanple 1 of conductive

particles. Thereafter, tre f th

par 11 P s c%%%c%aelat)o%%%a ! oS i -
l 2153NEL-LLQ03 % 12006, .1 ﬁ 10,: g QULZY of a

I%fg efitY Sa PEPG EFES PRPIE u%“FPeSt 5‘93 gtﬁ%

DONGES, pICR iho! HBRLLATy oL oaRR) aghpfieR %é%%ﬁa%"%ﬁ%i?ﬂ
et@qoauher get Tgamgsquqkzaghdﬁxeggslﬁ get . «JhRerRatE8Ey)

air wthin the treating vesse evacuated to an

%m&aﬁ%gggerlasaws phopo¥tiBn3cPazwhiplhe waki hGHBE. The
Magneti c fe Particles [A], and argon gas was

E@hb@QH%ﬁQe'%E%htBethée%EbQQlﬁ83§@Es§9 past 029548 8P 90°c,
at nospheric pressure of 1 x 10-1 Pa. In this state,

a0d WhgnebinecBasewBaet seherpd] weReeebubpeepeadihg a slurry.
sputtering treatnent, thereby preparing internediate
paifleckesrwitly dhecedtirng hayehisonpaesed Mhgnetic Core
gold-forned. After the internediate particles were
Eeoltédlethéf] were takenctat ob thectreatsagprletiey. with
After the particles 25 were then poured into ethanol,
gPiLer edTheed BEer atthestlyry Eyiirfest ar%%éfrhﬂalt%nt

was renoved. this process was further conducted

Aépeyisgl ytt ®WPceoo heF@b9f€6ﬁEHEPFﬁgP§rBQC%ﬁ§hiﬁ@d a
treatment of the internediate particles
FPBEFH@EFanWﬁﬁerﬁﬁPEFﬁedFB?ée %rPF@P@glﬁﬂslP%

con [ an oven heated to 8

ediate

par &es w&th an intermediate coaglng layer composed of

gold formed on the surfaces of the magnetic core particles.

After 2 L of purified water was then added to the treating

- vessel, and the contents were stirred at ordinary

temperature for 2 minutes, the contents were left at rest

for 1 minute to precipitate particles, and a supernatant

- was removed. This process was further condiucted repeatedly

“twice, thereby conducting a surface-washing treatment for

thé intermediate particles.
(4) Formation of surface coating.layer:

A gold-cobalt alloy plating solution (product of
JAPAN PURE CHEMICAL CO., LTD., “Ororabright HS-15")
containing gold and cobalt in proportions of 15 g/L and
2 g/L; respectively, was poured into a treating vessel éf a

powder electroplating apparatus, in which mesh-like




The internedi ate particles thus obtained were poured
5into a treating vessel of a powder sputtering
apparatus (manufactured by N SSgEN STEEL CO., LTD.),
and a.target conposed of rhodiumwas set. Thereafter
air within the treating vessel was evacuated to an

at nospheric pressure of | x 10-3 Pa while stirring
the internedi ate rticles, and. 10_ar on
| nt rORCePaR ¢adh et%@ﬁﬁ%@l@«?&sewﬁé s b gy Ehggold-

n t 1 S

at nos ress %iOf 1 erﬁgéiﬁ%e particles

her.i
 The S et e g SeNEPETLLe

Wer e s’ubj Sct e

SpUt\Jeg_Ié %Q:}déd’ E%x&fgj rJcthet ﬁ;erlgi@o%aﬁl{:r r:-ﬂcl%yc %ﬂ%trigigj ¥8htion to

conposed © r y preparing-c

par td gl 85t 1AM ilfile A2 1GRRAYCLIME 1RAT L le@%c\@ro%ltaﬁgﬁg with a

cooled,” they were taken out "of the treating vessel

Aft edfoitcfwc&%ntﬂ 10Dy WalHe AN Eﬁ@t{w 84 R retRanQle particles

stirred and left at rest for utes, a supernat ant

was wieimvedurifice RSy %%zefrurdd?r@ios(é@ﬂ@lﬂ?tt&@ gold-cobalt
repeatedly twi ce, thereby conducting a .20 washing

treatiment (bdlle cxondudt: e )paddrmeddeon Ahdy gunFaces of the
treatnment of the conductive particles was then

conckscatrett icn coare eeertikdatse throw80 CheThe teomeddiitee coating
particles were subjected to a classification

t r edtayEnt dowmpdsedsarfe avdiginer as in 25 Preparation
Exanple 1 of conductive particles. The conductive

1Particl esAdFer Rekephapeeifbed resber et otlagn added to the
Conductive Particles [A2]". 90 Conductive Particles
[ A2]EReffs réhtvaisesd m@m@l &Eh COMREN tSh ¥ SR Gt TGSy A§e Ordinary
particle diameter was 9 m the BET specific Sljl_l‘faC

ar e FPFFRE 16F @Qwut{eﬁe W cﬂ?ﬁ@?gtﬁ'f VEE

'”t%&ﬂ?Q!%hﬁnﬁgﬁkkﬁ r%af%ifg%% %%r icles and a supernatant

at rest

was removed. After 2 L of purified water was then added to
15 the.treating vessel, and the contents wére heated to 90°C,
stirred and left‘at rest, a supernatant was removed. After
this process was further repeated, a slurry containing
conductive particles was taken out of the treafing vessel
rand the slurry was filtered through filter paper, thereby
20 collecting the conductive particles. The.conductive
particles thﬁs obtéined were.subjected to a drying
treatment by a dryer preset to 90°C.
(5) Classification treatment of conductive particles:
The conductive particles Weie poured into a ball
25 milling machine, into which a_plurality of ceramic rods had
. been put, to conduct a grinding treatment for. 2 hours.

.Theréafter, the conductive particles were taken out of the




5 thickness of the surface coating layer was 11 nm
(total thickness of the coating layers: 51 m, the
proportion of the internedi ate gpating |ayer to
Magnetic Core Particles [A] was 26% by mass, the
proportion of the surface coating |ayer to Magnetic
Core Particles [A] was 6% by mass (total 10 proportion -

of the coating |ayers: 32% by ss)., and the. el ectric.
51t g8 Wl TRAIRE0 0 TR GRS £ Ro CloRgReigetion
hardness (Hv) .of the internediate cqating._| I

21, IR A/ A% dnGo g L), SOt e BoPk fagtited by
Coagﬂusg sdia%r]}ay%%ceug] ’ :Lﬁg( [IPr epaghﬁ—ti(:ﬁ{w m’% .3 %fpecifically,

con i've par ucti've particles were

obtajned _in the s Moo s in _Pr. rati anpl
2 O?é Csolnearuecst irespr?aﬁx{é’igﬁ%aVJ.%% Io%tel'lilal?l%a cﬂta%n%rﬁe% TR eq U,

ve S exce a target

0 S f. Siflv u ' . .
i

conducddver Al HWHE a%p . Theaeanddcth¥espavkschgs yhhkged with 7
herei nafter be referred to as "Conductive Particles
[ A3]d .of Gonditid & 1Rar t iseldesHeAYoridues: iofet plamed clese subjected
such that the nunber average particle dianeter was 9.1
m tie tIiREGsipediny ¢reauwthece arcee ofla@e8boxn 108 mwRplegmost
the 25 thickness of the internediate coating | ayer was
37 e e opdnicknesisneftdrhe 2unfraceoc cabijegt! dkem was a
20 nm (total thickness of the coating |ayers: 57 nm,
1Phe Praspuriicetich Frestadani emdadi aoBddddongg Oifayer g for
Magnetic Core Particles [A] was 15% by mass, the,
pr opor tHgHters + Hdesiptvace deatimy 9 tHyevRgreticd €S
Core Particles [A] was 10% by mass (total _ proportiagn
of tPEFRd f§ [tdferovesin,Hhrvimsoperand digmster: 10 Hm).

el eCTtI'[j! sC prreosc;!esst sar\]vv%es Vcaolirlliliel_lthe\/gﬁls'l:v\rol'c(<)38r Ft%retrre]e ry’ ctorr]l%ucting a

classification treatment for the conductive particles. The
15 conductive partic;es subjected to this classification

treatment will hereinafter be referred to as “Conductive

'ﬁarticles [A1]"™. |

| Conductive Particles [Al] were such that the number

average particle diameter was 8.8 Hm, the”BET specific.

20 surface area was 0.38 x 10°® m?/kg, the thickness of the
intermediate coating layér was 42 nm, the thickness of the
~surface éoating layer was 11 Em (total thicknéss of the

coating_layers:.53.um), the proportion of the intermediate
coating layer to Magnétic Core Particles [A] was 27% by

25 mass, the proportion of the surface coating layer to

Magnetic Core Particles [A] was 9% by mass (total

proportion of the coating layers: 36% by mass), and the




Vi ckers hardness (Hv) of the internedi ate coating
| ayer was 24, and the Vickers hardness (Hv) of the
surface coating |ayer was 800. ggPreparati on Exanple 4
of conductive particles] 10 Conductive particles were
obtained in the sane manner as in Preparation Exanple
2 of conductive particles except that a target

nposed of an alloy (weight ratio: ﬂfl /paIIa ium =

o) 1§l%$t@bq: dr%%%am%d‘f Sl Red | |ac%ma‘f $he the
target, compose g d scanni

spu?errl ng Fea ‘?rsesnt 8%‘6 et}\?'/eas I?’%g ntqr eat tnéeﬁoa]élng layer was
conglyct 0 | any

-conggtﬂf%% %%rﬁf&fefg l%(1eCE)[?:]{%)%%JIuct I've partic %Lg‘fsf%;? coating

hereipafters begoreferred to as "Conductive Particles
[ M]™ “Conductive Particles [A4] thus obtained were

SSUChPrg 2 e o hexAWFRer2 ayer ageaidf 1€ ga i R ey vas
m the BET specific surface area of 0.3.8 x 103

nQ/kg, t e gnihiickness ehrithelsuyr flageweeat kngjkayed wasa
40 nm (total .thickness of the coating layers: 40 nm,
t hespr Dpes t dodef £1 1herausfaog cosdtment saret 4 surface-washing
Magnetic Core Particles [A] 25 was 25% by mass (total
pr opoed troen 0f i1 hehe ostmagndayer sas 25% Bnepasshiomritkample 1 of
the electric resistance value R was 0.08 Further, the
Vi ckerdutipiomeasarfif)enf Thereadfece DX w0atd greatyegnt of the
was 58. [Preparation Exanple 5 of conductive )

10parpd €t &8} eTormicedNAI perd i oY eeeaRt e hraopar@u iRy under
sanme manner as in Preparation, Exanple I of conductive
pareordbsieneepf 1% hatl shd Ot & iawf ddhdituiohs Magnetic Core

th%%gﬁéi%legi ﬁ%ﬁéﬁlp %Agf,]‘éehd gv?ége \Aﬁ{een C;poau cg 1naco a treating

vessel of a powder sputtering apparatus (manufactured by
NISSHIN STEEL CO., LTD.), and a target composed of goid was
15 set. Thereafter, air within the treating vessel was
evacuated to an atmospheric pressure of 1 x 106 Pa while
stirring Magnetic Core Particles [A], and argon gas was
- introduced into the treating vessel so0 as to give én
atmospheric pressure Qf 1 x 107" Pa. 1In this state,
20 Magnetic Core Particle [A] were subjected to a sputtering
| treatment, thefeby preparing intermediate pérticles with a
coating layer composed of gold formed.
After the infermediate particles were cooled, they
were taken out of the treating vessel. After the particles
25 were then poured into ethanol, stirred and left at rest for
2.minutes,'a sUpernatant Was.removed This process was

further conducted repeatedly twice, thereby conductlng a




gol d-cobalt alloy was not conducted. The conductive
particles will hereinafter be referred to as
"Conductive Particles [A51". 10g&onductive Particles
[ A5] thus obtained were such that the nunber average
particle dianmeter was 8.9 [tm the BET specific
surface ar ea of 0.37 x 10'3 m 2 /kg, the thickness of
.the coatjng |layer was 42 ~Lm, the praopaortion

tﬁ’a‘#‘{%

of . .th .
- coatTHP I er TS MYt Fhord TiEe [p,@]rWslef6%% drying
by 15 nmass,, and the .electrigc resistance value R.was
0’ oA 5T e G ds (9 e (e conducted
coatj ng | ayer s . 20.. [Preparati on Exanple 6 of
condﬂbfﬁ%é%ﬁﬁ}ﬁ%%yﬁ§f'%éﬁﬁbgrive particles were
prepared iflot B S3ABATBRACh, 20c28s! PnRECRBEALHOR were poured
Exanple 1 of conductrve particles except that :

Wagnetis L£offfardd d&ssdBlor engead dghlacePlapparatus

Magnetic Core Particles [A], the treating conditions
of thganmet Lot ess, MBidmty Wtdrgda Walte ghanged.a target

the treating conditions of the electroplating with
the galghsabalt BlddyuSrawerssichargedeadndri, natthewithin the

classification treatnent of the conductive particles,
Si eviesedeigpecidamsdly ey iengrapadigo dirarsiersphefris0 pgmssure of
and 32 pm were superinposed. on each

1 x 107 Pa while stirring the intermediate particles, and

10 argon gas was introduced into the treating vessel so as to
give an atmospheric pressure of 1 x 107" Pa. In this state,
the intermediate particles were.subjected to a sputtering
treatment to form a.surfdce coating layer compcsed of
rhodium, thereby preparing conductive particles.

15 After the conductive particles were then cooled, they
were taken out of the treating vessel. After the particles
were then poufed into ethanol, stirred and left at rest for
2 minutes, a supernatanf was removed. This process was

© further conducted repeatedly twice, thereby conducting a

20 washing treatment for the conductive particleS.IA drying

R 'treatment.of the conductive particles was then conducted in
an oven heated to 80°C.

The conductive parﬁicles were subjected to a
_classification treatment in the same manner as in
25 _rPreparation Example i of conductive particles. The

.conductive particles will hereinafter be referred to as

“Conductive Particles [AZ2]".
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‘15

20

25

93. other in this order fromabove in place of the
sieves respectively having opening dianeters of 20
gm 16 9mand 10 ~Imto col lsgct conductive particles
captured on the sieve having the opening dianeter of
32 ~Lm The conductive 5 particles wll hereinafter be
referred to as "Conductive Particles [BlIIff.

- Conductive Particles [BI] thus obtained were such

that t9RRdRGHErS RAertdge GFarlti<dl &hdisamtté iRds wgZ eg such
~In¥ the BET specific surface area of 0.12 X 103 M
FRyL the BPIPRT cRREE]TBT PR RELFhe ef haF bEE At ng Hm, the

er._was .48 nm, the thlck €554 ft suriace ating
PR erolBE B kb lE At TP Rl of O b Bae 1

kﬁXSEﬁes 409nlhe %gt8£888£ 8” £tl£% l%ﬁéfB Q 24 3 the

coating Tayer to Magnetic artl e was 15%

Qﬁlgﬁﬁésst be PREPOLLEQRe O(f:oéﬁfné UI%?@? ﬁgétii‘gnxﬂr5(tota1
| ayer to Magnetic Core Particles by mass

%BQE%esQr8?01&%0809{1{1831&39@{% ngs{ aﬁ(rﬁ‘f S ﬂg{swportlon of

-'rrass electriC resistance val ue

El:iétbﬁterﬁéﬁlaﬁ’éCk@éﬁlﬂ@fﬂ@ﬁéﬁ {cbl\/&a@ﬁeth@ Core Partlcles
internedi ate coating |layer was 20, and the Vickers

har dness264ivhyohathe shefpeepcoatiomgor 20hé ayerfads coating
200. [Preparation Exanple 7 of conductive particles]
Cayductovidagaeticl esracParpiehas efA] nwahebtSame magmeftotal
as in Preparation Exanple 6 of conductive particles
pxreppttiohatft heet reatimg bavelrsi ohd? ofy tihess) , and the

el ectrol ess plating

electric resistance value R was 0.07 8. Further, the
Vickers hardness (Hv) of the intermediate coailng layer was
21, and the Vickers hardness (Hv) of the surface coating
layer was 800.

[Preparation Example 3 of conductive particles]

Conductive particles were obtained in the same manner
as in Preparation Example 2 of conductive particles except
that a target composed of silver was used in place of the
target composed of gold in Preparaticon Example 2 of
conductive particles. The conductive particles will
hereinafter be referred to as “Conductive Particles [A3]”"

Conductive Particles [A3] thus obtained were such
that the number average particle diameter was 9.1 Hm, the

BET specific surface area of 0.35 x 10° m?/kg, the

thickness of the intermediate coating layer was 37 nm, the

. thickness of the surface coating layer was 20 nm (total

.thickness of the coating layers: 57 nm),. the proportion of




25 wi.th gold were changed, and the electroplating wth
the gold-cobalt alloy was not conducted. The
conductive particles will herebnafter be referred to
as - - Conductive 94 Particles [B2]". Conductive
Particles [B21 thus obtained were such .that the
nunber average particle dianeter was 32 ~Im the BET

SpeCIfIC surface area of, 0.14 x 103 M2 /Kk the 5
t hi ek e%%t%lfmﬁfqlﬂea%%ﬁ%fel%alﬁw@é@%%% Sme Particles

b opol 150 1T RRATRAR 1 Gei GO Sy o (DA coating
of %Sgaiéééz'bﬁ%g‘{e% 05 Sy “’ta' S AP LA, (rotal

ayer s y mass) % He el'gct™

e@'gf %I—R\;r? éjf ﬁe sual‘]ﬁ‘)lac%ol%cv% atsrﬁrééllerbé? trJv%}gtsss ZC I%%rds the

Th dyg |
eﬁ?ﬁ% sy R e s, ?uﬁ'?a. E/@ baifhtien, the
[ Bli} c1odik Méé’e(}?ﬂr tdf?'@?e [132@91@{[&%11%&@’\ﬂzoat1ng layer was

- collectively inthe 15 following Table 1. 95 Table 1
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layer was 800.

[Preparation Example 4 of conductive particles]

Conductive particles were obtained in the same manner
as in Preparation Example 2 of conductive particles except
that a target composed of an alloy {(weight ratio:
gold/pailadium = 9/1) 6f gold and palladium was used in

- place of the target.composed of gold, and a scanning of the
sputtering treatment and.the washing treatment was
‘conducted only once in Preparation Example 2 of conductive
particles. The conductive particles will hereinafter be
referred to as “Conductive Particles IA4]”

Conduétive Particles [A4] thus obtained were such
.that the number average particle diameter was 8.8 pm, the

" BET specific surface area of 0.38 x 10° m’/kg, the
thickness of the surface coating layer was 40 nm (tdtal
thickness of the coating layers: 40 nm), the proportion of
the surface coating layer to Magnetic Core Particies [A]
was 25% by mass {total prdportion of the coating layers:

25% by mass), and the electric resistance value R was

0.08_9. Further, the Vickers hardness (Hv) of the surface’
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'coating léyer was 58.
[Preparation Example 5 of conductive particles]
Conductive particles were prepared in the same manner

as in Preparation Example 1 of conductive particles except

that the treating conditions of the electroless plating

with gold were changed, and the electroplating with the

gold-cobalt alloy was not conducted. The conductive
particles will hereinafter be referred to as “Conductive
Particles [A5]”".

Conductive Particles [A5] thus obtained were such
that the number average particle diameter was 8.2 Hm, the
BET specific surface area of 0.37 x 10% m®/kg, the
thickness of the coating layer was 42 Mm, the proportion of
the coating layer to Magnetic Core Particles [A] was 26% by
mass, and the eleciric resistance value R was 0.04 Q.
Further, the Vickers hardness (Hv) of the coating layer was
20.

[Preparation Example 6 of conductive particles]

Conductive particles were prepared in the same manner
.as in Preparation Examble 1 of conductive particles except
that Magnetic Core Particles [B] were used in place of

Magnetic Core Particles [A], the treating conditions of the

electroless plating with gold were changed, the treating

conditions of the electroplating with the gold-cobalt alloy
were changed, and in the classification treatment of the
conductive particles, sieves respectively having opening

diameters of 50 Pm and 32'pm were superimposed on each
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other in this order from above in place of the sieves
respectively having opening diameters of 20 um, 16 Mm and
10 pm to collect conductive particles captured on the sieve

having the opening dilameter of 32 Hm. The conductive

particles will hereinafter be referred to as “Conductive

_Particles iB11".

Conductive Particles [B1] thus obtained were such
that the number average particle diameter was 32.8 Hm, the
BET specific surface area of 0.12 x 10° m?/kg, the
thickness of the intermediate coating layer was 48 nm, the
thickness of the surface coating layer was 5.5 nm (total
thickness of the coating layers: 54 nﬁ), the proportion of
the infermediate coating layer to Magnetic Core Particles
[B] was 15% by mass, the proportion of thé surface coating
layer to Magnetic Core Particles [B] was 2% by mass (total
proportion of the ceating layers: 17% by masé), and the
electric resistance value R was 0.03 Q. Further, the
Vickers hardness ({(Hv) of the intermediate coating layer was
20, and'the Vickers hardness (Hv) of the surface coating
layer was 200.
fPreparation Example 7 of.conductive particles]

..Conductive particles were prepared in the same manner
as in Preparation Example é of conductive particles except
that the tréating conditions of the electroless plating
with gold were changed, and the electroplating with the
gold-cobalt alloy was not conducted. The conductive

particles will hereinafter be referred to as “Conductive
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Particles [BQ}”.

Conductive Particles [B2] thus obtained were such
that the number average particle diameter was 32 pm, the
BET specifié surface area of 0.14 x 10° m?/kg, the
thickness of the surface coating layer was 48 nm {(total
thickness of the coating layers: 48 nm}, the proportion of
the surféce coating layer to Magnetic Core Particles [B]
was.15% by mass (totél proportion of the coating layers:
15% by mass}, and the electric resistance value R was
0.03 Q. Further, the Vickers hardness (Hv) of the surface
coating layer was 20. |

' The properties of Conductive Particles [Al] to
iConductive Particles [A5], and Conductive Particles [Bl]
and Conductive Particles [B2] are shown colliectively in the

following Table 1.
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3.3 x 10-6/K) and
Each of the integrated
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expansi on:
i nches.

i nspected at

As illustrated in Fig. 18, 596 square

circuits L in totgd, which each had
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i near thernal
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its center as illustrated in 10 Fig. 19.
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On a wafer made of silicon (coefficient of linear 25
thermal expansion: 3.3 x 10-6/K) and having a di aneter
of 8 inches were forned 596 ¢smtegrated circuits of
the sane construction as in Wafer WL for test except
that the 97 el ectrodes to be inspected were

rectangular flat plate-like el ectrodes nade of gold

and having di mensions of 70 mx 220 m This wafer

witHeWstdrRarte M€ EC&r FEG o as  "Wafer W2 for
" f f test: On f de of sili
%@%%Ffﬁ@igﬁFe%égﬁfng;r efhernalaeigaﬁ;igﬁ:eB?S il oo
10- 6/ havi di t f i
265 1 6T ahGUar e raab At bt o 1 ui 120 | SRS ofLfed fH
Gh.had di mgnsiqns °%h£%h0eﬁghxhgdszHbP%QOEécho%.5 mm %
ormed o er

the T ntegrated circuits n the wa as a

req Qfh Of; 8l G AEes 0 DG alrRSPechade b WRhGRoA8

sem - spherical sol der-nade el ectrodes to be inspected

eRGJe rMUIAG @ rdi1anRiker +okrhal @kgaels@_ohei ght af 1859'x) anda
.Lmare ‘arranged at a pitch of 800 min vertical and

atany al%idimeeetd oFs 8( @nehest.r ogleshi of t Hige veritegahted

direction and 13 electrodes in the lateral direction)

Biefcy ittwo Ielfecincddes thrDrg e 678ael actregdes A td be
inspected are electrically connected to each other.

Flies twabiers wiol behénspeafteer alte itsetented te adlupafeted in
WB for test". 20 <Exanple 1> (1) Frane plate: A franme

pligt.e lRavi By &hdi aretien &f o thehedeghdod9e to be inspected,
ani sotropically conductive filmarrangi ng holes forned

acr Hedperidiengdt énedél -0 0y hd br 6§MénNSPERTERE leFedErsamRade

to
electrodes 7 to be inspected each having a diameter of

80 pm and a height of 60 Hm are arranged at a pitch of
120 pm in 2 lines (the number of electrodes 7 to be
inépected in a line: 13) in the lateral direction. A
clearance between electrodes 7 té be inspected adjoining in
the vertical direction is 450 Mm. Every two electrodes
émong the. 26 electrodes 7 to be inspected are electrically
‘connected to each other. The total number of the
electrodes 7 to be inspected in the whole wafer 6 is 15,496.
This wafer will hereinafter be referred to as “Wafer Wl for
ﬁest".'
Wafer W2 for test:

On a wafer made of silicon (coefficient of linear
fhermal expansion: 3.3 x 1dﬁ/K) and héving a diameter of

8 inches were formed 596 integrated circuits of the same

construction as in Wafer Wl for test except that the




25 be inspected in Wafer WL for test described above
was produced under the follow ng conditions in
accordance with the constructign shown in Figs. 21
and 22. 98 A material of this frame plate 10 is covar
(saturation magneti zation: 1.4 W/ nR; coefficient of
l'inear thermal expansion: 5 x 10-6/K), and the
t hi ckness thereof is 60 m 5 The ani sotropicall y
cofdGEtreaes (thy Ber dRGPRG LRI @greﬁe@aeﬁgﬁi% fiat plate-like
di nrensions of 1,800 .Lmin a lateral direction %F 6
an@ @F&ﬁ?dﬁﬁré@ﬁﬁoﬁflHoﬁﬁgéndZTaHﬁ892§}mﬁﬁa1866 j pO M x
rtical direction (u r.and, 1 o i rectjon
Fi 620 ﬂT 8535 P0p PR Tn S et Py B SR P i, 2

15“W% med At. 3 .central p03|t|on bet ween
anlsotroplcally conductive film arrangi ng holes 11

5 adjaidalngsi pothe vwertical direction, and the di aneter
th ereof is 1,000 m (2) Spacer: 15 Two spacers for
nol di ng &Laétwacf@ﬁlﬁag&éocpf G 1l Voo OPERct # M drid 8% 1inear
whi ch each have a plurality of through- holes forned
corhespandieRgahe ibhe Begi angodf/Kherel ectviodes diemeter of
i nspected in Wafer WL for test, were produced under
t he fiakhew wgreomdirineangss2fcAtanyalbal iatetyhesed circuits L
spacers is stainless steel (SUS304), and the
t hiickhesslt hehéoh escBOhm dTheehhioungheliol8.0 mm x 6.2 mm.

. corresponding to each region. of the electrodes to be

- 10§ ngpett ed hhs dintenshord ofrguiseOfarinad phethatepbpr has a

direction and 1,400 min the vertical 25 direction. .
region of electrodes to be inspected, in which 78 semi-

_spherical solder-made electrodes to be inspected each
having a diameter of 450 MUm and a height of 350 Mm are
arranged at a pitch of 800 Um in vertical and lateral

15 directions {6 electrodes in the vertical direction and 13
electrodes in the.lateral direction). Every two electrodes
among the 78 electrodes 7 to be inspected aré electrically
connected to each other. This wafer will hereinafter be
referred to as “Wafer W3 for test”. |

- 20 <Example 1>

.(l) Frame plate:

A -frame plate having a diameter of 8 inches and

 596 anisotropically conductive film-arranging holes formed
corresponding to each of the regions of the electrodes to

25 be.inspected in Wafer W1 for test described above was
produced under the following conditions_in accordance with

the construction shown in Figs. 21 and 22.



(3) Mold: A nold for nolding elastic anisotropically
conductive 99 .filnms was produced under the follow ng
conditions in accordance with dghe constructi on shown
in Figs. 7 and 23. Atop force 61 and a bottom force
65 in this notd respectively have base plates 62 and
66 made of iron and each having a thickness of 6 mnm

On the base Iate 62 o, erro neti.c substance
I ayers 63 1% ﬁrjf 4o tSH g 1&ar’“tss FoE T

t d f t | 63 .
o %pt%tﬁatn{nﬁgtégﬁaattttg za? T AR o 2inea:
Conﬂ% h%f:ﬁ% de, esf/Kg' C's&'d tﬂttztttg%@, Rereos

10 accor a pattern rrespon
pattern Bt the el ectrodes to be |nspected |n Vﬁfer W
f of test "Nor e specifically, the dinensions of each

50f the faid appgnat 1égtt§zasaadéa&vésﬁ%&ﬂugEkaaatng holes
. form ng conductive parts or connection are 60 ~Lm

(Iqte@abhdhagetaQBtnélagg Mﬁltvgbblgﬁl i85, di £ €6£4PNYi Xection
O [Lm (thickness), and 26 ferronmagnetic substance

Iax@é$t6§n662t gkeqareanged ah aigkt ch10ind202Vmandin6@0 pm in
lI'ines (the nunger of ferromagneti c substance | ayers 63
(63) vemtachindirdédtichednpnee betivkenefedioesaghetitn Figs. 21
substance layers 63 (67) adjoining in the vertical 20
di redt 28h.. 450 ~tm in the lateral direction. The
ferromagnetic substance |ayers 63a (67a) for formn

10 conduct i ecipartlad @rimon-rbhdelniohaice rleting‘-é&me at a
outside _the ferromagnetic substance |ayers 63 (67)
| o€ahEF2ADBPSL6iPBI BBLYACR aRteetreRifH %Ytﬁ%n@%Ftlve film-

- romagneti c substance 25 | ayers 63 & are. arran
Thé*dPREABFoRS1BF éécﬁdéPlFﬁEg £8r Bﬁa&ﬁﬁttea%u%gtﬁﬁEéon
I a ers 63a £67a) are 80 ~Lm (latera

he diameter thereeof is 1,000 Hm.
{2} Spacer:
15 Two spacers for molding elastic anisotropicaliy

conductive films, which each have a plurality of through-
holes formed corresponding to the regions of the electrodes
to be inspected in Wafer Wl for test, were produced under
the fcollowing conditions.
20 _ A material of thése spacers is stainless steel
(SU5304), and the thickness thereof.is 20 Hm.
The thrOugh~hole corresponding to each region of the
electrodes to be inspected‘has dimensions of 2,500 Mm in
- the lateral direction and 1,400 pm in the vertical.
- 25 diregtion. |
(3) Mold:

.A mold for molding elastic anisotropically conductive




direction) x 300 Vm (vertical direction) x 100 Vm 100
(thickness). Corresponding to the regions of the

el ectrodes to be .inspected in Vfer WL for test, are
formed 596 regions in total, in each of which 26
ferromagneti c substance |layers 5 63 (67) for formng
conductive parts for connection and 2 ferromagnetic

SUDSLATGS Y51 30 Sl Ol SR BE U NS e i
whol & boarsdea} éeatw%tég rt(%?gches tdru]é5CiAc'>%6 stb%rwr UL %q,tglsq 7 and 23.

CcC 1
subst@nce 1ayer’s orTOr M ng “conducti vé part's

for 10 connagyl 9n,and ch 193 LeLLAaRANGL:CSWBSUANGR1 s mot
a _ a
|

| ayers 63 for formng conductive parts for
non- PO MRENEt1G 31bshance 63y &%ib%H 88bn and

are fornedjby S;ubjecting ry filmresists to a curing

b eatymnthavingy AdivBNEIns ofr @aGhh .of oheerssedspaplste 62, 66,
64a (68a), at which 15 the ferromagneti c substance

| ayefe6diffetioy Fuysidigd hayaenductiory mgart fodining
connection is located, are 70 [Lm (lateral direction)

X 2Mbrdmdiierd ipealtdifrctdoan)ect i3t gmd (feeptdmagrictd c substance
di mensi ons of each of recessed parts 64b (68b), at

whi clhesteres fésrar offeigrietficr Sidhstismc eonalypert 168a pa87s) fogr non-—

20 form ng the conductive part for non-connection is

| ocataadhectdoa ,9O0vhimh( |aatee maldediofe atlicds)l x 2260 axpgnged in
évertical direction) x 25 ~Lm (depth), and the

1Phi claresslagicooridh FoEtded ™t IaF resmedd@gs $6d Spatgern of the
is 75 um (the thickness of the recessed parts:

50
~t melepfrofes moadts & nenesdodire Jiahe te Sitadon st More

film: The ahqve-descrjbed frane plate, spacers and .
nD|§pecifically, the dimensions J% each J% f%e f%rromagnetlc

substance layers 63 (67) for forming conductive parts for
connection are 60 Mm (lateral direction) x 200 Mm (vertical
15 direction) x 100 pum (thickness), and 26 ferromagnetic

substance layers 63 (67) are arranged at a pitch of 120 Hm

in 2 lines (the number of ferromagnetic substance layers 63
(67} in a line: 13; clearance between ferromagnetic

substance layers 63 (67) adjolning in the vertical

20 direction: 450 pm) in the lateral direction. The
ferfomagnétic substance iayers'63a (67a) for fdrming
conductive pérts for non-connection are arranged outside

- the ferromagnetic substance layers 63 (67) located most
outside in a direction that the ferromagnetic substance

' 25 layers 63 (67) are arranged. The dimensions of each of the

ferromagnetic subétance layers 63a (67a) are 80 pum (lateral

direction) x 300 Hm (vertical direction) x 100 Mm




were used to formelastic anisotropically conductive
films 101 in the frane plate in the foll ow ng manner.
To and with 100 parts by wei ghti@f addition type
l'iquid silicone rubber were added and m xed 30 parts
by weight of Conductive Particles [Al] . Thereafter,
‘the 5 resultant m xture was subjected to a defoam ng
treatnment b pressure reduction, thereby preparing a
conbtitt FXReP™st e conposition. In the above-descri bed
process, liquid silicone . rubber .of a twg-pack type
that the %ﬁrg%%%z?? ot %oq dtorf FLAy 1% g-es(%q%or?ées to be.
viscosity of Sol.ution [ -S reessi - :
st el ol RO ot Bt SR ¢¥tons in
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The conductive paste conposition prepared as a
ol g Ao RB Lt 8¢ S @b elRsd | Gy SBILPICAl) Yor forming
conductive filnms was applied to the surfaces of the
t opcddeet angl pdets ofe f Al @indder 8l hdye Jeeformed. On
printing, thereby formng nolding material |ayers in
acceat¢larcel sV bds @ Zlaipat tearen ofrmpddasty 496 ferromagnetic
~anisotropically conductive filns to be fornmed, and
t hesdbpsiren gt at&yewes GUpesTInposeddmialg grovehtctiore theerts for
nol di ng surface of the bottomforce through the
10spacernestidre andel of92 Heethomasmdore s ulmpang lavars 63a
top force was superinposed in alignnment on the frane
pl at @’ 25 FoF oty e SPHEEFLIBIR (R &7 de DM AUHEFPPFCtion.
force. The nolding material |ayers formed between %he
t opNoORgRRFAREC tﬁgwﬂa%ﬁn koree viet el &linj Bt PR h Y

curin .
sué%ecting dry film resists to a curing treatment. The

n

dimensions of each of recessed parts 64a (68a), at which
15 the ferromagnetic substancé layer 63 (67) for forming the
conductive part for connection is located, are 70 Hm
(lateral direction) x 210 Mm {vertical direction) x 30 Mm
(depth), the dimensions of each of recessed parts 64b (68b}),
at which the ferromagnetic substance layer 63a (67a) er
20 formihg the conductive part for non-connection is_located,
are 90 Mm (latefal direction) X 260 pm (vertical directioﬁ)
x 25 pPm (depth), and the thickness of other.portions than
the recessed parts is 75 pm. (the thickness of the recessed
parts: 50 Mm) .
25 (4) Elastic anisotropically conductive film:
The above-described frame plate, spacers and mold

were used to form elastic anisotropically conductive films



102 treatnent under conditions of 100GC for 1 hour
while applying a magnetic field of 2 T to portions
| ocated between the correspondiing ferronmagnetic
- substance layers in the thickness-w se direction by
el ectromagnets, thereby 5 fornming an elastic
ani sotropically conductive filmin each of the
ani sotropi cally conductive filmarrangi ng hol es of

t he iy ¢ FITEFE BRGE grodhE fgldn andsBEr8hical |y
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be Q&ﬁgﬁhpggﬁ§ﬁﬁﬁﬁdgfﬁyé %ar%ﬁ%ﬁe%f[hﬁgr efﬁéié&fter, the

ani sotropi 'y conductive filnms has nmensi ons of

2, 500 J st s thaterals @.iuﬁog.%tcit% 3Rd aldé@gagﬁhbntt:gfsment by

15 vertical direction. In a functional part in each
t he Rl ASIAL AR IHLORI GRldrergopdushiniedf bl BBnddetive paste
conductive parts for connection are arranged at a
pi t GanPoskiZAont.min 2 lines (the nunber of -conductive
parts for connection in a line: 13; clearance between
conduct i ven paié saborechanecti bod p2dcads pi hiagid rsilhiecone
vertical direction: 450 gm in the |ateral direction.
The mdibrensiodns dafvcedelrkoftyplke therndudki véspastisy Pér Solution A
connection are 60 gmin the lateral direction, 200 ~Lm
10n tise 25ér tFacal, diheeotisersany 060 SRAutAonhBckRed§0 PRes, the
‘thickness of the insulating part in the functional
. par tcompr2%siod gmt Cdnducuined pacdsictothgsgoonnedbPon is 5%,
are arranged between the con ductive parts for

confd@ i IEEaTed ResEnesst Sifddhen cored grefyct is 32, and

direction and the franme plate. The 10 .
the tear strength of %he cure pro%uct is 25 kN/m was used

as the addition type liquid siiicone rubber.

15 The conductive paste composition prepared as a
molding material for elastic anisotropically conductive
films was applied to the surfaces of the toﬁ force and
bottom force of the mold by screen printing,.thereby
forming molding material laygrs in accordance with a

20. pattern of elastic anisotropically cOnductivé films to be
.formed, and the frame plate was superimposéd in alignment
.on the molding surface of the bottom force through the
spacer on the side of the bottom force. Furthexr, the top
force was superimposed in alignment on the frame plate

25 through the spécer on thé Sidé of the top force,

The molding ﬁaterial layérs formed between the top

force and the bottom force were subjected t6 a curing




di mensi ons of each of the conductive parts for non-
connection are 80 ~tmin the lateral direction, 300
~tmin the vertical directionmaw 100 ~Lmin

t hi ckness. The thickness (thickness of one of the
forked portions) of the .5 part to be supported in
each of the elastic anisotropically conductive filns
is 20 [Im The content of the condugtive particles_ in

 t heLTRHRRR | Wederardand idri h e th WhCi fogadhhngprt Kaile
"elastic ., ani sotropically. conduct, filns of
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were observed. As a result, it was “confirnmed that the

CONGEICE & exPRE § 4 S AU By FQSAMtive thig mPardard@ e holes of
supported and that the conductive particles are

scafiee! Frameserdtd N thes igsadedimy Pardnisoddwpically

functional part. 20 <Exanple 2> An anisotropically

conglatedin el wo nheotartoas [phdadueed soitmopheadage condonetive

as in Exanple 1 except that Conductive Particles [A2]

wereomwsactém vl e ehexfe i@onfuent ivee Rargrimddeso [ ]. This

ani sotropi cally conductive connector will 25
10hertAmis ¢ eromieca e rGatiuet age "oainsstropicdl | y

Conductive Connector C2". The content of the ,

conduct i VB e EYFties ani 3He s Edivd wandpe g £iflgls thus

connection in each of the elastic .
obtained will be described specifically. Each of the

elastic anisotropically conductive films has dimensions of
2,500 pm in the lateral direction and 1,400 MHm in the

15  wvertical di:ection. In a functional part in each of the
elastic anisotropically conductive films, 26 conductilve
parts for connection are.arranged at a pitch of 120 Mm in
2 lines (the number of conductive parts for connectilon in a
line: 13; clearance between'conductive parts for connection

20 adjoiniﬁg in the vertical direction: 450 H#m) in the lateral
direction. The dimensions of each of fhe conductive parts
for connection are 60 Hm in the lateral direction, 200 pm
in the vertical directicn and.lﬁo pm in thickness. The
thickness of the insulating part in the functional part is

25 100 pm. Conductive parts for non-connection are arranged
between the conductive parts for connection located most

outside in the lateral direction and the frame plate. The
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ani sotropically conductive filns of Anisotropically
Conducti ve Connector C2 thus obtai ned was
investigated. As a result, thgpgontent was about 30%
in ternms of a volune 5 fraction in all the conductive
parts for connection. The part to be supported and the
insulating part in the functional part of the elastic
ani sotro |caII co du ive fi

re_observed. As a
oaipeneRateY eSfR PR b e GonThatLEn dRE Ty ofor o
t I the 1 t.t0, .
L B LI AL, B 5 208 v o
t th | t the f {
il R R SR T S WS R
CO%H?E&B%s§ﬁ§tHESQﬁ8§Q o%Sth EEetﬁéngoPE@& oéﬁlbﬂs of the

except at Conductive Particles A3l mere

usﬁgrkntelBEesgﬁpSQEQHCEhV@aEHrBEC£§§ el&iticThhSsotropically
ani sotropi cal Iy conductive connector will hereinafter

becBﬁEGE%QQetﬁlﬁﬁs"EQ'§@t [pi cal 'y Conductive
Connect or C3" O The content of the conductive

part|cIeShencbﬂEenﬁoaﬂUﬁheveoﬁ@ﬁ&slé@rp@ﬁnﬂeré$oﬁninhe

each of the elastic anisotropically conductive filns

of cAndsotiopi patty f&€onduntheveiGonhecéachC3fthig elastic
obt ai ned was investigated. a result, the content was
abeutis80%ephctiiyscohdactdlranti2Bsfelchknbrotnopitat he
conductive parts for connection. The part to be
suppodtetivpadConeerheul Gli Ajupapbtapned hgag uheYedhapated. As
part of the elastic anisotropically 105 conductive

fi PrrRERetobsBrveantaBtaWREsaPPUL] gomaén E®RMFrfAiga volume

that the conductive particles are gresent in the
fraction in all the conductive paris for connection.

The part to be supportedland the insulating part in
the functional part of the elastic anisotropically
conductive film were ocbserved. Asla result, it was
confirmed that the conductive particles are present in.the
part to be supported and thét the éonductive particles are
scarcely present in the insulating part in the functional
part.
<Example 2>

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles [AZ2] were used in place of Conductive Particles
[A1l]. This aﬁiSotropically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector C27.

The content of the conductive particles in the




part to be supported and that the conductive particles
are scarcely present in the insulating part in the
functional 5 part. <Exanple 4>1Aa ani sotropically
conducti ve connector was produced in the sane manner

as in Exanple 1 except that Conductive Particles [A4]
were used in place of Conductive Particles 10 [Al].

Thi s ani sotropically conductive connector w || .
her SiHEIACE se RAgFiST o QTR OTARDs ot Gpiclallty the elastic
Conductive GConnector ". .The caqntent

f.th :

S ondIE Ve P oY £ 9 el Vo drtdilet (e BARCE B cally
connectjon.in ch of the elastic, 15 i sot rapi.call.
Congf?&4u\}:2mf‘ﬁ e(m'%rg*ec&qolrso 2r (j):gliuésalolbytaln%% W3 qpllv%@;tlx_;ated. As
Conduct.i ve..Connect or t-ained.was, £ 1

! nveastrlegsé‘ﬁé:d. nc,r&se Cgmrt%lﬁ ?‘Hﬂ .sst %2) ch'nt% g)n}NE'leaéC egg‘gutol 3(‘—?%vo e
EN UELIR Qfn 8 VU UMR hd T@Gidt i Halrtlsh e Gondueldtg on.

parts Tor connection. The part to be supported and the _

i nsul at i ngHRAM N t 28 d RePPeRGoRRlG Rakt iekullBeing part in
el astic anisofropically conductive filmwere

obsemedEus iddLS Ydrt idf Was earfsyinedntikat ddpd cally
conductive particles are present in the part to be
suppdeitand tiidim tdeer € anduatiade past kckesuate it was
scarcely present in the insulating part in the

f uncidrdfiaimed 2Shapartthe <Ouahplte ve> pEl)t iklame aulecapeest®ds in the
A frame plate having 32 anisotropically conductive |

19i | meartr angibey sholres et medl ddertedpendionglucs ivige particles are
regions of the electrodes to be inspected in Wafer WB

f or gaegtcely present in the insulating part in the functional

part. .
<Example 3>
An anisotropically conductive connector was produced
15 - in the same manner as in Example 1 except that Conductive
Particles [A3] were used in place of Conductive Particles
[Al]. This anisotropically conductive connector will
hereinafter be referred to as “Anisotropically Conductive
Connector C3". |
20 The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C3 thus obtained was investigated. As
a result, the content was about 30% in terms of a volume
25 fraction in all the conductive parts for connedtiqn.
The part to be supported and the insulating part in

the functional part of the elastic anisotropically
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descri bed above was produced under the foll ow ng
conditions 5 in accordance with the construction shown
in Fig. 24. A material of thipg frame plate 10 is 4,2
alloy (saturation magnetization: 1.45 W/ nR;
coefficient of |Iinear thermal expansion: 5 x 10-6/K),
and, the franme plate is a rectangular plate having a
vertjcal. and lateral 10 di nension of 133.5 mm X 54.8

FORSHE TS (B MESS PREFEEFT-i 15D Byl Fn thiwas
f | ate 10, .the 32 anisotropical | duct i _
PR 2P GIRY oS o1 Bk R ohBaF g b feACROREEBRE n the

: [ lateral, direction (left and, rtight .
Srrgc okt upfoiide 555 hats chemportg el pagpictes are
%b%%% ﬁ?npg%%%%% ﬁﬂdthgo%ﬁ%ughEgﬁﬁ'ggrkniﬁlQhe2§$n9£§onal
or ne ofresponding to a patter a part of
bategrated circuits in Wafer WB for test so as to
align in vertical and lateral directions (4 '
ekectkadeasi n the vertical direction and 8 el ectrodes
in 20 the lateral direction). In addition, 10
posi t i mi &g ot €5 ilds 1 1y tedraludd Bre f@ddRbidYy avas produced
peri pheral edge part of this frame plate 10, and the
dnamkkesaok madheef akhénhakespils 3. 8xo8pt(2habpacstductive
25 Two spacers for nolding elastic anisotropically
Cemductiese [Bl nprahiichdedvhphave afpfondhctyvefParticles
t hrough- hol es formed corresponding to the regions of
thelel eBrivdensigorreni det insperdeetive Wdere®f orill
test, were produced under the follow ng conditions. A
heterrafter PResefspredr §0i asstAnhpessopieally Conductive
SUS304), and the thickness thereof is 30 ~Lm

onnector C47.
The content of the conductive particles in the
conductive parts for connection in each of the elastic

anisotropically conductive films of Anisotropically

Conductive Connector C4 thus obtained was investigated. As

- a result, the content'was about 30% in terms of a volume

fraction in all the'conductive parts for connection.

The part to be supported and the insulating part in
the functionai part of the elastic anisotropically
Conductive film were observed. As a fesult, it was
coﬁfirmed that the conductive particles are present in the
part to be supported and that the conductive particles are
scarcely present in the insulating part in the functional

part.

<Example 5>

(1) Frame plate:




5 The through-hol e corresponding to each region of the
el ectrodes to be inspected has dinensions of 104.1 mm
in the lateral direction and 2604 Mmin the vertica
direction. -(3) Mld: Anold for nolding elastic

ani sotropically conductive 10 filns was produced
under the follow ng conditions in accordance with the
construction shown in Figs., 25 and 26. A top force 61

and a bot% ob¥#w®% o%l%tseﬂha‘fm% ol P IS Y FRRAPCTIVE
-baseRﬁlates 62 .and 6 made of iron and ach havi

U GBS S XG4 DB ePhECZOFFaeS TGP PRl &Hgattstﬂg fegions of
| it t 62 d 6 h bee
P eardit ereRy FOFRedoc bR, JERBRATAD £8 A2gar: Rar TpRetest

Int%ﬁga %%e%lr%%b%syhn W@ %hc@% Eg&ﬁ%eéé kgl& Slngdcondltlons

recesse par e Dase Iate are

£er39ﬁe&£%&hgnc%uga g e'@%% %rg%tiaé EREWhOL R BYg. 24.

conductive parts connectl1 on are arranged

i n_ accordanger W-1dn & Patl ££ ner HL f;?ﬁaowdlwglé QP alloy
pattern of the electrodes to be inspected in a part

of thethbedbat adgeiieihls ol Yaher whBm’f afodesiciame of
a plurallty of ferromagnetic substance | ayers 63a,

67a 1fiekafrorHeRGagoBdpahisyenpast & f10r° /n- conneatheoframe plate
25 which are arranged so as to surround the plurality

of tikea frecramggneti pistbkshandegl ayersthidalbdnfiolateral
form ng conductive parts for connection correspondi ng

100 dheeh@8oel edt 1ades o be inspewt echd rthe paritckofestshechereof
integrated circuits of Wafer WB for test. These base

pl aties 162 #md 66, and the ferromagnetic substance

l'ayers 63, 63a, 67 and 67a are fornmed by etching a

base mat eb? athisThiiang Helate ekf ondlimet? ca%ltﬁﬁ%ft%ﬂfb?ecally

| ayers 63, 63a, 67 and 67a are
: conductive film-arranging holes 11 each having dlmen51ons

of 11.2 mm in a lateral direction (left and right direction
15 in Fig. 24) and 5.6 mm in a vertical direction (upper and
.lower direction in Fig. 24) are formed corresponding to a
pattern of a part of integrated circuits in Wafer W3 for
test so as to align in vertical and lateral directions (4
electrodes in the vertical direction and 8 electrodes in -
‘20 the lateral direction}.

In addition, 10 positioning holes 16 in total are
formed in a peripheral edge part of this frame plate 10,
and the diameter of each of the holes is 3.0 mm. |
(2} Spacer:

25 | Two spacers for molding elastic anisotropipally
conductive films, which each have a plurality of through-

holes formed corresponding to the regions of the electrodes




formed continuously and integrally with the base

pl ates 62 and 66, respectively, and a nmateri al

thereof is iron. The ferromagneii c substance | ayers
63, 67 corresponding to the electrodes to be
inspected in an 10 integrated circuit of Wafer WB for
test wll be described. The dinensions of each of the

ferromagneti c substance_ |layers 63, 67 for form
CoMRURE [ VRSREF TSI 16h WormRald orP™ s B dT e (i A unde
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X SOzgggﬁthicknegs% 309578 ferromagneti c substance
¥ st Rt OB A Ar ORPTERYRE at a 15 pitch of 800 Rmin

6 1i f.f i
i nes &'ag%ei@ggae%g the%[egggggtaggggs gmamegg Layers

63, 67 in I n I rection.

2;?#@936{%%{1 eLiomBanetic. subsl 1888 b3, 67 »

rro c Substance ayers a,

conduct ifye R&H$ghho1@N62Ra8sbhaAnar @cakhaRyedgdbnaof the
pitch 20 of 800 ~tm Corresponding to the 32 regions

of et ber £b8EE r08leSat OnsPE-i S NEed etlidhd end degred ed mm in
circuits L of Wafer WB for test, are forned 32
regh®nsatdriDidl retbicRCINOI 260 Qi the tH8 vertical direction.
ferromagneti c substance |ayers 63, 67 for formng 25
congluctModel:parts for connection and the 42

ferromagneti c substance | ayers 63a, 67a for formng )
conduct i ¥ englt t o 1f ono hbirg onlfett i@ rehiaat tyawic  loiherpnductive
109 First non-magnetic substance | ayers 64c, 68c _

f of s Wis spipdece@gurder gifiel FEsSIWing LR pgpns 1n
treatnment are provided between the respective

f o7 POPERREE W StbsERMCceOns Bt sl o3, st By Figsy i4p and 26.
the recessed parts 62a, 66a of 5 the base plates 62,

66, and AecIhd HoTR nehrRd & ﬁ%%ﬁ%cfémfeaﬁ? sedd P Ld

f°£g§§eg i\?gf)}et%\ifggbgsgrgla%ésmgzesaiu% gé) rr?ade of iron and
each having a thickness of 6 mm, on the surfaces of which a
plurality of recessed parts 62a and 66a have been
respectively formed corresponding to & part of the
integrated circuits in Wafer W3 for test. In the recessed
parts of the base plate 62, 66, are formed ferromagnetic
substance layers 63, 67 for forming conductive parts for
connection, which are arranged in accordancé with a pattern
correspdnding to a pattern of the electrodes to be
inspected in a part of the integrated circuits of Wafer W3
for test, and a plurality of ferromagnetic substance layers
63a, 67a for forming conductive parts for non-connection,
which afe arranged so as to surround the plurality of the.
ferromagnetic substance layers 63, 67 for forming

conductive parts for connection corresponding to the




.curing treatnment are provided at other portions than-
the recessed parts 62a, 66a in the surfaces of the
base plates 62, 66 and on the gy faces of the first
non- magneti ¢ 10 substance. | ayers 64c, 68c and the
surfaces of the ferromagnetic substance |ayers 63a,
67 for formng conductive parts for non-connecti on,
wher eby recessed parts 64a, 68a are fornmed . at

por@} PHT AL DFT P HE IR Gidithgifetd @arduidt Mt indrgreted

o TR R, ST L herohatks Cno TEREs AT BaR % b2 and 66,
;8[332? n teIO ‘%/}é]%%a]%fge,nc & ;SCL%%OStrtha’?noére%rlLaor%oggp?c'f 08 part $nd ©7e
cactr o T RS Sty LIRAE na O LITHRLANS Fe,

5 SR A etles AN, il o

bot ¢ O d D1 €6 £5n88 16 BRI : {1l ARt B Jw X410 dBase plates 62

(depth). (4) Elastic "anisotropically conductive film
Thesdpoye; desghd betydpneaid al uatSaiGEr stadebolits 25con.
were used to formelastic anisotropically conductive
film i mmhderdramaqlatio isudserfad llowag mnna7 To
and with 100 parts by weight of addition type 110
li opeth e s b reddivey rivbbigre welress tadetizes and e xiets Bt pat tigy an
by weight of Conductive Particles [Bl]. Thereafter,

10t helnteprd temt cif ot il e dia SubjWettiear tteest ddfldafenglescribed.
treatment by pressure reduction, thereby preparing a
corfthee td reepasees 50 & orpdsial e | et tEnadiRie. Sty e
process, liquid silicone rubber of a two-pack tIype ,
tfnﬁai¢ﬁﬁv6%cd@7t@o%foKW%ﬁg(ﬁPQQUCtlve parts for connection

are 350 um (diameter) x 150 Mm (thickness), and 78

ferromagnetic substance layers 63, 67 are arranged at a

15 pitch of 800 Mm in 6 lines (the number of ferromagnetic
substance layers 63, 67 in a line: 13) in the lateral
. direction. Arcund the 78 ferromégnetic substance layers 63,
67, 42 ferromagnetic substance layers 63a, 67a for forming
conductive parts for non-connection are arranged at a pitch

20 of 800 pm.

| Corresponding to the 32 regions of the electrodes to

be inspected in the integrated circuits L of Wafer W3 for
test,.are formed 32 regions in total, in each of which the
78_ferromagnetic substance layers 63, 67 for forming

25 . condugtive parts for connection and the'42 ferromagnetic
substance layers 63a, 67a for forming conductive parts for

non—connection have been formed.
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eFraRadprhie, SHREE2RFBdURYRES ah3ani &

is 250 Pa-s, the viscosity of Solution B is 250 Pa-s,
the conpression set of a cured product thereof at
150C is 5% 10 the duroneteri18ghardness of the cured
product is 32, and the tear strength of the cured
product is 25 KNNmwas used ~ as the addition type
liquid silicone rubber. The conductive paste

Lt d dj terial,f
CTast: LB SBOROBMEaFFy° CONBRCEFUE L T50TT | BaC pegee formed
lLied to.th : f f.the t f
g psh%aﬁcgﬁggﬁ%f £g3988r851n %o Pcu9£§ﬁe?£%%g8%ﬁ€nére

r ¢e y screéen prinfing, or m ng

_g?%@FEQdUBE%QEQ£ kﬁX?EéFFEc@EQgr9@9£8m%¢$%%§?ogﬁééﬁéﬂce

elasti c ani sotroplicalty conductive

fouaed, sgndgkhe Eeangvgl@hetﬂ@sréeegggapﬁifgsi@za, 66a of

al ignnment 20 on the nolding surface of t ot t om
tBeCeathr guglRethgs  SPECeEn@NsERBnE! A8nOhabReL DOt § @B tance
force. Further, the top force was superinposed in
abigrgegugoneBherbrale Blakebibbtonghat heyspanerrefist to a
the side of the top force. The nolding material |ayers
tortred hetwemanthertopro2bhdédr ae andethpobotvwm floagcethe
were subjected to a curing treatnent under conditions
obctB6€&df partshbla, whbheinappkysngfacengnét tice fhate piates
2 Tto portions |ocated 111 between the ferromagnetic
§dbsfansed| agerbei aurheceshpEkhbesiirse worerzdoatby
el ectromagnets, thereby form ng an elastic
ﬁﬁb§§ﬁﬁésiéaYP?Scéﬁ@uc%BVeaﬁﬂlﬁh?nséﬁéﬁc%$ ¢hethe
ani sotropically conductive filmarrangi ng hol es, of the
gtF%ﬁi%%$W§ng
conductive connector. This anisotropical%gﬁconducti

CBRABEEOYSWPRF U= hbPEi AGPTEPPBECFLPBr el Tobysrecessed parts
%@2{Sgggogkga%g¥mggngg05g¥%ioggnggc% £c§5;he ferromagnetic
substance layers 63, 67 for forming conductive parts for
connection are located. On the other hand, no recessed
part is formed at portions on which the ferromagnetic
substance layers 63a, 67a for forming conductive parts for

non-connection are located. The dimensions of each of the

recessed parts 64a in the top force 61 are 380 Hm

(diameter) x 30 pm (depth), and the dimensicns of each of

the récessed parts 68a in the bottom force 65 are 380 Hm

(diameter) x 100 pm {depth).

(4) Elastic anisotropically conductive film:

The above-described frame plate, spacers and mold
were used to form elastic anisotropically condqctive films
in the frame plate in the following manner.

To and.with 100 parts by weight of addition.type




The el astic anisotropically conductive filnms thus 10
obtained wll be described specifically. Each of the

el astic anisotropically conduciige filnms has

di mensions of 104.1 mmin the lateral direction and
26.4 mmin the vertical direction.. In a functiona

part in each of the. elastic anisotropically

conductive filns, 78 conductive 15 parts for
coRmEBEROR1ALEOREr AHBRAT ave e pREERI R NBOBIRER NS B PRALS bY
(the nunber of conductive onnection_in a
|.W@19§t19f FRNPHE H¥Eer aF aFiaﬁt .?%hf i GiensTons e

h of t he. conducti ve % conn

t
Se8°RELhed awa-lrsnaamuﬁ FEhEt nPouhedet oty “LEeatnent by
h K fhhe t I
pa?% ”Ségfgre&u HUC?H %gb gﬁgriﬂ Qecéﬂﬁﬁ%kgﬁé paste

I've p n- connec
5argoaéggggggnbetmeen t he conductlve parts for

connettion and the frame plate, respectively. The

di mensi ofs Gfe eath, DladNe;qNAYGJ s PanlgifOrsi1icone

non-connection are 350 min diameter and 210 m 25. in

t hir-gkpesSorThetlbipkRRSsyhthiEkneshe of 1 0865 0fyt BE Solution A
.forked portions) of the part to be supported in each

of ; ikhesoebaski ctnai sotkeopical by soenducéhve isl pBOI Badd, the
m 112 The content of the conductive particles in the

conduptiveiparkstf of sobneslli profiiceachepéothetel Bsld ds 5%,
ani sotropically conductive filns of Anisotropically
10 Condectibvem&banedt bar@seshusfobhai pededagroduct is 32, and
investigated. As 5 a result, the content was about 30%
i nther keasf sareabuhectf thet FonednpEPIUEhel 8 0ABUENHewas used
parts for connection. The part to be supported and the
i n36l &hpngdpationntypPhelignéti dhaLCPRARt TBPPRRe el astic
anisotr%PicaIIy . .
he corductive paste composition prepared as a
molding material for elastic anisotropically conductive
15 films was applied to the surfaces of the top force and
bottom force of the mold by screen printing, thereby
forming molding material layers in accordance with a
pattern of elastic anisotropically conductive films to be
formed, and the frame plate was superimposed in alignment
20 on the molding surface of the bottom force through the
spacer on the side of the bottom force. Further, the top
force was superimposed in alignment on the frame plate
Ithrough the spacer on the side of the top force.
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 for 1 hour while

applving a magnetié field of 2 T to portions located




conductive filmwere observed. As a result, it was 10

~confirmed that the conductive particles are present in

the part to be supported and ghat the conductive

particles are scarcely present in the insulating part
in the functional part. <Conparative Exanple 1> 15 An
ani sotropically conductive connector was produced in

the same manner_as in Exanple 1 except _that Cbnductlve
PalStdess [t}sze] fRerengesg iR 5@5@@8&?%&%@6& e t

" Particles [Al]. This anisotropically conducti

10

conteGt e SR T e Ceirfafter B¥ reéPéFFFé’H‘a%‘e&é tﬁereby forming
"An t I nduct i Gt h
comP o oG e SO re s EPERBE i o i e SRAgeETves The

f h of .th
S Ao S5 8 3¢

inves%¥I§ g%nng%h%rgggFPEHEﬁOQhabﬂggoW@%glcg%ly §8nductive

e content wa

N Jdo8h %%t%f a ¥H£En§n1£5§£$b98alﬂyaccn&9§t99@dé§ﬂﬂéﬁtcr will

parts for connect i on he part to be supported and

| Ngdratind@ tRa thd Bekb3 rtbhe thuast ranakopabbiehitheconductive
el astic anisotropically conductive filmwere

obsemvedtoAs carresult, it was confirmed that the
conductive particles are present in the part to be

support edhandlkbatict haieondupt el parbndhesiarefibms thus
scarcely present in the insulating part in the

f upbttiadmald wpddt be<GespardaedvepExafplel2y . AnEach of the

‘ani sotropically conductive connector was produced in

- theleaﬁecw&nn@ptaepnﬁaE%angp@dscexcepilﬂméth@@ndamﬁneéons of

i5

20

25

104.1 mm in the lateral direction and 26.4 mm in the
vertical direction. In a functional part in each of the
elastic anisotropically conductive films, 78 conductive
" parts for connection are arranged at a pitch of 800 Mm in
6 lines (the number of conductive parts for connection in a
line is 13} in the lateral direction. The dimensions of
each of the conductive parts for connection are 380 um.in
diameter and 340 Mm in thickness. The thickness of the
insulating part in the functional part is 210 pm.
Conductive parts for non-connection are arranged between
“the conductive parts for connection and the frame plate,
respectively. The dimensions of each of the conductive
paris for non—connection are 350 Mm in diameter and'ZlO'um
cin thickness; The thickness (thickness of one of the |
forked portions) of the part to.be‘suﬁported in each of the

elastic anisotropically conductive films is 30 Mm.
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10 Particles [B2] were used in place of Conductive
Particles [Bl]. This anisotropically conductive
connector will hereinafter bgiyeferred to as

"Ani sotropically Conductive Connector C7". The
content of the conductive particles in the 15
conductive parts for connection in each of the elastic
ani sotropically conductlve fi]ms of Anlsotroplcalk%e

ConductTiife ABHREE G ERS KES OOt i vVive ks © 1
ted. As | t t.h t 96
eI Bad o Fimeg e Pt R ke
i f Tl Q Th Tt t d
ot o oML 20 The B 1P o0 SRR

e(% S&d&t Vaemcsoq{nreo@dch{jléfy thqpyddﬁcgdl}ln%cf' m %%stlgated As

serve t was con |rne t hat

e Jr t: e
supported’gﬁgg i] égﬁfiﬁﬁé)éggﬂg 3% LRe fealds %&'% VOlume

e conductive particles are

SEA LS O PLESEN dHE hddisulal f;fls&’dlaafﬁorl r&otnhl@ctlon.
functional part. [Evaluation o ni sotropically

conductine gned od sulbpdriedPraa@liaiheonngfuleitioy part in
board for inspection: Alumna ceramc (coefficient of
limearudderdrall expansionhdd. 8 asthil: Grifsomspised 13s a

base material to produce a circuit board for

isphettion filmiwete igispectadn AS el eesnbtdesihavabeen
formed in accordance with a pattern corresponding to

tdven Piatnest rcloft tite deciuvaddes e cliasspact @Fasent in the
Wafer WL for test. This circuit board for inspectiaon
hreeer i e PO B0 ok W teihes eonfisitd vangpaytdcles are

“rectanqul ar. The inspection el ectrodes thereof each 10
HRERAT GR rfslﬁﬁ%mbfl%dihﬁ|W%W@qlé%gerp£rtdl%ne&rieorf%lonal

part.
<Comparative Example 1>

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that Conductive
Particles [A5] were used in place of Conductive Particles
[Al1]. This anisotropically éonductive connector wiil
hereinafter be referred to as “Anisotropically Conductive
Connector C6”7.

The content of the conductive particles in the
conductive parts for connection in each of the elastic
anisotropically conductive films of Anisotropically
Conductive Connector C6 thus obtained was investigated. As
a result, the content was about 30% in terms of & volume
fraction in all the conductive parts.for connection.

The part to be supported and the insulating part in
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CirCui

200 min the vertical direction, and the surfaces
thereof are plated with gold. This circuit board for
i nspection wll hereinafter the referred to as
"Circuit Board Ti for inspection". 15 Further,
alumna ceramc (coefficient of linear thermal
expansion: 4.8 x 10-6/K) was used as a base nmmterial

t duce ' it board f ' t.ion, | ich
e S i B Ao Tt b et CROROF AN

i th tter. di h f. the 20
SUTIHRE 0 5 THEDGRE OF t hB 39 (A aipy 1© Mas
ef ‘e Iispected 8 |
RO S G ol K Tl Meporas o

é?aglgct ?E(;B d%% a B dnd ScHaecCtt@l%glgo%rduc-gl?igyo%Q;%ngg%%@ are

es théreof each have a dianeter o
e LidOY) Yned tihe U 136R8 AR dheyeafl i@ enkl #tedtional
with gol'd. This circuit board for = inspection wll
herel nafter be referred to as "Grcuit Board T2 for
i nspection". 115 (2) Test 1: The followi ng test was
candycired ias Examlies@r opi cal |y Conducti ve Connect or
Cl according to Exanple 1, Anisotropically Conductive
Connechor af?sbtacpbedi hy tondxahipbe Qommector was produced
Ani sotropi cally Conductive Connector C6 according to
Gonpdraatsaye Beamsire ab. inempie Soexcept whs taCoangedive
on a test table equipped with an electric heater, and
drrdnides di2daMeyre aemdudn v asen mec Comangs 1aer Eagédcles

on this Wafer WL for test 10 in alignnent in such_ a

nidhrer THAF ERéSESREBAFRVEYpaPPIUFbFVEoRABREFEAT Will

thereof are | ocated on the respect,ive eIectques .
hereinafter be referred to as ™Anisotropilically Conductive

Connector C77.

| The conitent of the conductive particles in the
conductive parts for connection in each of the elastic.
énisotropically conductive films of Anisotropically
Conductive Connector C7 thus obiained was investigated. As
a result, the content was about 30% in terms of a wvolume
fraction in all the conductive parts for conﬁection.

The part to be supported and the insulating part in
the functionai part of the elastic anisotropically
conductive film were observed. As a result, it was
confirmed that the conductive particles are present in the
part to be supported and that the conducti#e particles are

scarcely present in the insulating part in the functional

' part.

[Evaluation of anisotropically conductive connector]
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to be inspected of Wafer WL for test. Circuit Board T
for inspection was arranged on this anisotropically
conductive connector in aligqment in such a manner
that the inspection 15 el ectrodes thereof are | ocated
on the respective conductive parts for connection of
the ani sotropically conductive .connector. Further,

‘Circuit Board T for inspection was pressurized

downBsrcdiuasrion i e anide ooz N @ ol "EREG ik O  oad
applied to every conductive _part for_connection: 20
about 2bugina theamier ARSI ARl ePbcPFi t1PRRT stipiceal
between 2 inspection,electrodes, el ectrical

EGREEEE t ¢ -dach Lt 137 U tHe Akt r%%i"rec%ﬁly to

duct i , t \Af, WL f. t est . .
OB o gectio BB da0s TP AR HodTd ] fgepection
Iteg.rsggcecrtc%ldoens W%%s%%?e%gﬁf?r\ﬁ%&/ i'%e%%lg'oq:%a?ltce' %ét%o% attern

ature an electric resistance value

LR é{?(ﬁlaitngogto\/\aéheer Pl Q0 185t .l%t%‘&ege%%_ be

measur I'n-"advance,.” was subtracted fromthe

el fGIddGed 68 HAnee whlGMallie tTeasy 8dct ociRASHEErd for
hal f of the value thus obtained as an electric

reSodanes ey &iitafdQonelar Red dd xS0 '@oRGUE! Wbdle and

" resistance") of the conductive part for connection in

tihe aniseiguopical fiecondpgetiivencenaeciodesS5tibeeof each
above-described process is referred to as "Process

(Have dilhegirRssWe AgMSh the Tarewal BaakdtIohomnd

i nspection was then rel eased, and the anisotropically
codyet iive whenreattdrca Iwalk deeftti o snand hfeosul asesoridiereot
in this non-pressurized state. The above-descri bed .
proc gels iegl misftdy rasd d.o ABis0cipepééshoprfl) forThaspection
above- descri bed Processes (i) and (Kkgé_mere regar ded

aslld dypgednadien M IQfEE sfad ot sty Board Tl for
inspection”.

Further, alumina ceramic (coefficient of linear
thermal expansion: 4.8 x 107%/K) was used as a base
material to produce a circuilt board for inspection, in
which inspection electrodes had been formed in accordance
with a pattern corresponding to the pattern cf the

electrodes to be inspected of the 32 (4 x 8) integrated

.circuits in Wafer W3 for test. This circult becard for

'inspectioh has dimensions of 140 mm x 60 mm as a whole and

is rectangular. The inspection electrodes thereof each
have a diameter of 450 Mm and is circular, and the surfaces
thereof are plated with gold. This circuit board for
inspection will hereinafter be. referred to as “Circuit

Board T2 for inspection”.




repeated to determ ne the nunber of cycles until the
conduction resistance val ue neasured in Process (i)

exceeded 1 S2. 15 In the aboveijdescri bed test, those

that the conduction resistance of the conductive

-parts for connection is 1 E2 or higher are difficult
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to be actually used in electrical inspection of
intggr teg iircuits formed on a wafer. 2.0 The
daf't $°5Fe

re shown in the following Table 2. [Table 2]

t “of d I venunh f I t duct i

par 11 ol ciTeet ML n i S SR ARt 6 0. 0 0

0 ' e 2 [ 8.0.

rarn g p e R P e PRy e O bU B ack sodoatng e
t el . Tk

A P P I i S

condeet-hyagPabt rkamptanneghiioAnk Botep: 2Rl 59t £9REGALL Ve
conductive connector exceeded 1 Q was 5 determ ned as

t ocAnhsetbepceabbyocandyctbveoepanaet P& £kampesof di ng
to Exanple 1, Anisotropically Conductive
Wafer Wl for test was arranged on a test table
equippéd with an electfic heater, énd an anisotropically
conductive connector was arranged on this Wafer W1 for test
in alignment in such a manner that the conductive parts for
connection thereof are located on the respective electrodes
to be inspected of Wafer W1l for test. Circuit Board T for
inspection was arrénged on this ahisotropiéally conductive
connector in alignment in such a manner that the inspéction
electrodes thereof are located on the respective conductive
parts for connection of the anisotropically conductive
connector., Further, Circuit Board T for inspection was
pressurized downward for 1 minute under a load of 150 kg
(load appliied to every conductive part for connection:
about 10 g on the average). An electric resistance between
2 inspection electrodés electriéally connected to each
other through the anisotropically conductive connector and
Wafer Wl for test among the 15,496 inspection eiectrodes in
Circuit Board T for inspection was successively measured at
room temperaturé (25°C), and an electric resistance value
of a circuit of Wafer Wl for test, which had been measured

in advance, was subtracted from the electric resistance




. Connector C2 according to Exanple 2 and
Ani sotropically.- Conductive Connector C6 according to
Conparative Exanple .1 in the sgrmge nmanner as in Test
1 except that Wafer W2 for 10 test was used in place
of Wwafer WL for test. The results are shown in the
followi ng Table 3. [Table 3] nunber of cycles type of
conductiveuntil conduction particlesresistance ,
exC ERIEEE TORESHTRS -0l CBRIEtS e oA f1]f g:hep ilgie thus obtained
particles Exanple 2cles [A 2] 55 0 0.0 part_cpa
ticldd Bdripdratyvedditid [ RS9 310 17 do as
lparticles (A4) Test, 3: 15 The follow ng, test was
condiiTPE i TR AT ] R Vs o doT

C5 according to. aml e 5 .and .Ani r opi l.
Condtat Ve Ehad ol e RRaf R, WfBrad gomnector.

a \ f : . ar test Cy o
%bﬁﬁ%og%%x}d%pcg%s%k{% &:?1&2 ee%?fjisi %e@&%opr{oa aLSNprocess (1) ”.

eater, and an

ani i . | ve o .

I Nt et ek CddSdl | APNGhd heni ddteg@aad Ciddddctive connector
formed on this Wafer WB for test had been forned, in
al i-grente i tSdEtahdeavierid hadcdfe in this non-pressurized
state. The above-described process is referred to as
10 “Process (ii)”. The above-described Processes (i) and- (ii)
were regarded as a cycle, and this cycle was continuously
‘repeated to determine the number of cycles until the
conduction resistance value measufed in Process (i)
exceeded 1 Q. |
15 In the above-described test, those that the
conduction resistance of the conductive parts for
connection is 1 Q oi higher are difficult to be actually
used in electrical inspection of integrated circuits formed
on a wafer.

20 ' The results are shown in the fcllowing Table 2.

[Table 2]

type of conductive L‘,‘,’t'{fb:;ngfugt‘,’;’,'?s

particles .| resistance
exceeded 1Q

Example 1 ﬁﬂ%ﬁ@? [AI] 606, 000
Example 2 "3;‘?;.-’2."‘;‘;" [A 2] 80, 000

Comparative conductive
example 1 particles [A 5] 25, 000




5 conductive parts for connection thereof are |ocated

on the respective electrodes to be inspected of Wafer

WB for test. Circuit Board T2 fiar7 i nspecti on was

arranged on this anisotropically conductive connector

in alignment in such a manner that the respective
i-nspection el ectrodes thereof 10 are |located on the
respecti ve conductive parts for connection of the

ani sotrodiséd 1%y conductive connector. Further

Crcuit Bgard T2 for inspection wa ved downward _to,
pressurizgﬁ?hgugﬁ?§o?ﬁoﬁggg?Fyu%Bhgugﬁ?V%O%gﬁﬁgi?%r?eSlStance
t her.eby fi ndi a. mnimum di spl.acenent pasi.t.ion .t h

t he vlakSIL uceonoﬁcttq%vecoﬁlaﬁcs O p@%ﬁng%ﬁ %r? n&% CJtthléaclll e

ani sot.ropi cal .l conduct i ve connector. conduct.. Th

3+ i Bodty o RO Pk S i e T @ was
3ddiddqnal B M HMANG o tHY MY SIRERMERE Connector C1
position, and the anisotropically ~“conductive

connect g Map dielrdk o1 &l 1M e Jir dlick 196t nd2R tiRe

test table was. then heated to 85C to neasure a

Condiiin it Jre 25 tater Ofne ach mfanidle Coredc inigopablpically
for connection in the anisotropically conductive
conmegidiict ithe Ghove-tdesad beddddees o Tompherartderet 0 Example
as "Process (i)". The pressure against the Crcuit

Boarld iT2 tfher samspectingr 25 vas Tiesen Ir elkeapad thartd Welier W2 for
ani sotropically conductive connector was left to

18t arftesftorals usesbrid: ipd ads o e gm &ds foirz ¢ sdt.at Bhe results
The above-described process is. referred 119 to as

" Pr gdes $hGwn) in e disdierdast Tabd@ Processes (i) and

(ii) were regarded as a cycle, and this cycle was
contliT#fd&s13 repeated to determine the number of

cycles wuntil the conduction resistance val ue neasured

in Priocess S (1) exceeded I S¥ pumber of cycles

type of conductive | until conduction
particles resistance
exceeded 14

Example 1| conductive 1] 58, 00QC

particles
Example 2| Spatione® [A 2] 55, 000
Comparative conductive {A 5] 25 , 000

example 1 particles
'(4) Test 3:
15 ' The following test was conducted as to

Anisotropically Conductive Connector C5 according to
Example 5 and Anisotropically Conductive Connector C7
according to Comparative Example 2.

Wafer W3 for test was arranged on a test table

20 equipped with an electric heater, and an anisotropically




In this Test 3, the integrated circuits subjected to
the test in Wafer WB for test were changed every 3, 000
cycles. After all the integratedi&ircuit of Wafer W3
for test were tested, Wafer WB for test was changed
~to newone 10 to continue Test 3. In the
above-described test, those that the conduction
of the conduct]ve parts

reségﬁgﬁggﬁve Conn%F???C%?% ? r%%gactua{qung%%uﬁp fh which

1 00r are Yy~ us

I t
iSegﬂélgﬁa?ieI?f@gﬁiéi ?Q%u t%na%{%]om In ﬁé&f{ Oef ow ngJEhe
Tabl 8t 4ratd@bl erdl i PUADET PT ot YO 85 dYRE Qi3 for test had

conductlveuntll conduction particlesresistance

exceesedrdhExa 1€ 21 conpbict i me dudh Izna'iu?er OO the
nPparticl es Cbnparatlveconductlve 220 0 [B 21

seXxapPh@u@Pavé i §4£6s (H)r Tesindet 2h Tﬂeefé&f antégldesied on the
was conducted as to Anisotropically Conductive
Comnespeatt Ore t ©l At seddopic€dbd yirdsddh dondluet imeefer W3 for test.
~Connectors C4 according to Exanples 1 to 4 and
Circuit Board T2 for inspection was arranged on this
aﬁisotropically conductive connector in alignment in such a
manner that the respective inspection electrodes thereof
10 are located on the respective conductive parts for
connection of the anisotropically conductive connector.
Further, Circuit Board T2 for inspection was moved downward
to pressurize the anisotropically qonductive conhector,
thereby finding a.minimum displacement position that the
15 conductive parts for connection of the anisotropically
conductive connector conduct. The Circuit Board T2 for
iﬁspection was displaced by additional 60 pm from the
minimum displacement position, and the anisotropically
conductive connector was held for 1 minute in.this State.
20 The test table was. then heafed to 85°C to measure a
éonduction resistance of each of the conductive part for
connection in the arisotropically conductive connector.
The above-described process is. referred to as “Process (i)”.
The pressure against the Circuit Board T2 for inspection
25 was then released, and the anisotropically conductive

connector was left to stand for 15 Second in this non-

pressurlzed state. The above-described process is referred




Ani sotropi cal ly Conductive Connector C6 according to
Conparative Exanple 1. Wafer W2 for test was arranged

on atest table 5 provided in aidernostatic oven,

and Ani sotropically Conductive Connector C was

arranged on this Wafer W2 for test in alignnment in
- such a manner that the conductive parts for

-connection thereof are |ocated on the respective )
el ect? s RPHE T nsected THF PRPEERBSFEibpdsfrocesses (1)

O R SoRLS. TG dnerect oL s sLimmass on s,
L AR N s
CoMBELLP L Ay e 1 P, R res 1n Process
ISP P ABRprEIL | 200 doumard under o | oad of

connecti ofy, +ahQUEL0 Q,OEhéhQnﬁggiﬁggﬁ-cIP@uits_subjected to
tenperature within the thernostafic oven was raised

to 123C tad therLid Wiz shoardhf QledSNRGIGRN RSy 3,000
pressurized and held for 4 hours 20 under the

t enperaltdd € e@rdit bonstBt 1A%Eegriheneafitenitacf Wafer W3 for
conduction resistance of the conductive parts for

conneedi oreran Hdreteah Mad@rcald yEcoontsct ives chmeetdorto new one
was measured. The above-described process is referred

100 as» ddPrioigess Ta9dt 3. .After the tenperature was

| owered to room 25 tenperature (30C or lower) , the

pressure agathstabpee-@escuibeB®obedtTi thosei ppecthon

was rel eased, and the anisotropically conductive
conrfERBIc i 1 igtenicamd fidre PrATdeComents Hits.
non-pressuri zed state. The above- described process is

r ef SSNEHEYE A5 IPriodesar (}pjrghq'_ﬁeare difficult to be actually

used in electrical inspection of integrated circuilts formed
15 on a wafer.
The results are shown in the following Table 4.

[Table 4]

. number of cycles
type of conductive | yntil conduction

particles resistance
exceeded 1Q

Example 5 °§;‘:‘;,-‘§ﬁ‘;° (B11] 52, 000
GomparatiVe conductive [B 2] 2 2 . O 0 0

example 2 particles

(5) Test 4:.
20 The following test was conducted as to

Anisotropically Conductive Connector Cl to Anisotropically




above-descri bed Processes (i) and (ii) were regarded
as a cycle, and this cycle was continuously repeated
to 5 determ ne the nunber of cygigs until the
conduction resistance value neasured in Process (i)
‘exceeded 1 In the above-described test, those that
the conduction resistance of the conductive parts for
connection is 1 0 or higher are difficult to be
act GaPEyctive Seuremterectt i afordispecty dmgtples 1 to 4 and
integrated circujts formed, on_a wafer. The results
ar “ShdAhT PR EHELY of PR NG AL PESC T T AR S SFO eIt
oF §¥cles %ﬁge g% cogdu tiveuntil conduction
par tTEP2E7 68V St e8P eXceeded 19 Exanpl e |conductive [A
11 4.8 SW%%%EI%be%Q§X% %ew% O%@%%BQ%E.EA %1E%S% %able
particles anpl’e “3conduct i vé parti cles anpl’e
EACO 98&1&8& £n5 O%ﬁ@%ﬁ gé%ﬁﬁéﬁbéén, an? A%isotr%ﬁically
Conpar at 1 veconductive [A 8 0 exanple Iparticles
Conductive Connector Cl was arranged on this Wafer W2 for
test in alignment in such a manner that the conductive
parts for connection thereof are located on the respective
electrodes to be inspected of Wafer W2 for test. Circuit
10 Board T for inspection was arranged on this anisotropically
- conductive connector in alignment in such a manner that the
inspection electrodes thereof are located on the respective
conductive parts for connection of this Anisotropically
Conductive Connector Cl1. Further, Circuit Board T1 for
15 inspection was pressurized downward under a load of 150 kg
(lecad applied to every conductive part for connection:
about 10 g on the average). The temperature within the
thermostatic oven was raised to 125°C, and the circuit
‘board for inspection was pressurized and held for 4 hours
20 under the temperature conditions of 125°C. Thereafter, a
conduction resistance of the conductive parts for
connection in the anistopically conductive connector was
measured. The above-described process is referred to as
‘“pProcess (i)”. After the temperature was lowered to room
25 temperature (30°C or lower), the pressure against the
Circuit Beoard Tl for inspection was released, and the

anisotropically conductive connector was left to stand for




.15 As -apparent fromthe results shown in Table 2 to
Table 5, it was confirmed that according to the
~.anisotropically conductive connextors according to
Exanple 1 to Exanple 5, good conductivity is retained
. over 122 a long period of tine even when el ectrodes to
. be inspected are either projected or flat. 123 CLAI NS

1. ani sotropically conductive .conpectqr conprising.

an o hAT i Bor L dH PR T190R- | A8 ARPER

a pl&ésaéffﬁlecPf Coonedsl'lsc;tilsve eorarrtrsec{ o %ann‘el?éstolc%%s (iiy”. The
cont@ii’ng corductive particles and éxtending In a

thic - W ' ' t he \film hav f d
aher e R OO 1V BT G0 o o Hda ot Rgoroed s 2

conduirtiyre AR tshIQlcRONNGEL] A RRlANIed ik ed to

| aminating 10 a coating layer forned o

- Bi ghycandyctd e dehalban o sWidiase Bt i00rg PAFE&IR i on

exhi biting magnetism and the coating |ayer is a

- coatidu dawkle Ravi g e edandi8sress?. (AN exceeded 1 Q.
ani sotropically conductive connector conprising an
el asti c amhseheopbeaklyesonibetii vesti | thosa ti&twhheh
a plurality of conductive parts for connection
c ontaimdung: icon dueet d stes e tafeltédse anechdepdtene mgrrits dor
t hi ckness-wi se direction of the fil mhave been forned,
whereirmedte cooniductt iVeopartgld esacondaf eohin thde actually
conductive parts for connection are obtained by _

LPamut@d Agr <dectarigtadr dlrisie ool cvo & ﬁgl‘qea;)r@rt@%mcults formed
formed of a high conductive netal on a surface of core
partdTtl%e "&dfhi ti ng magneti sm and the out er most
coati ng I%%er anongsthe

e resul are shown in the following Table 5.
[Table 5]
. number of cycles
type of conductive | until conduction
particles resistance
exceeded 1§
Example 1 c:;fé‘&ﬂ;e [A 1] 485
Example 2 ﬁgﬂﬂig? [A 2] 465
Example 3 ‘ﬁ;%ﬁif [A 3] £30
Example 4 | °o18usive A 4] 250
G arati sonducti
oxample 1| ‘particles. LA 51 180
i5 As apparent from the results shown in Table 2 to

Table 5, it was confirmed that according-to'the
‘anisotropically conductive connectors according to

Example 1 to Example 5, good conddctivity is retained over



plurality of the coating layers is a coating |ayer
having a high hardness. 25 3. The anisotropically
conducti ve connector according;bg claim1l or 2,
wherein the Vickers hardness (HV) of the coating

| ayer having the high hardness is at 124 |east 40. 4.

- The ani sotropically conductive connector according to
claim 3, wherein the coating |ayer having the Vickers
har éndsng BEricld #f [témet e¥eni Whehe ed6R3GEERFets be inspected
particles is fornmed of at |east 2 high-conductive

net &g eifhemmeragiesdefopirc & -conduct i ve connect or
according to claim4, wherein the coating |ayer having
the Vickers hardness (Hv) of at |least 40 in the
conductive particles is fornmed of gold and anot her

hi gh- conductive 10 netal. 6. The anisotropically
conductive connector according to claim4 or 5,
wherein the coating | ayer having the Vickers hardness
(Hv) of at least 40 in the conductive particles is
fornmed by a sputtering nethod using an alloy 15 -
conposed of at |east -2 high-conductive netals as a
target. 7. The anisotropically conductive connector-
according to claim4 or 5, wherein the coating |ayer

- having the Vickers hardness (Hv) of at least 40 in
the conductive particles is fornmed by a plating
treatnent with a plating 20 sol ution containing at

| east 2 hi gh-conductive netal conponents. 8. The

ani sotropi cally conductive connector according to any
one of claims 1 to 7, which has a frane




plate, in which an anisotropically conductive film 25
arrangi ng hol e extending through in a thickness-w se
direction has been fornmed, and tlt#8 el astic

ani sotropically conductive filmis arranged in the

‘anisotropically 125 conductive filmarrangi ng hol e of

this franme plate and supported by the franme plate. 9.

The ani sotropically conductive gonpgct or according to

any one of clains | to 7, whi i s an 5

ani sotropically conductive connector used for

conducting electrical inspection of each of a

plurality;of ANteoral&tsfdd Ol téod IR, O chitad &l i n

a state of the wafer, and wherein the anisotropically
CONCHKkA M IGRANAE teDNa s tOTRIH iS8% B IR WIRkRudtive £ilm, in
which a plurality of 10 anisotropically conductive

Bi | mrardrangigicihalies; @A koficanididpdritsa for connection

t hi ckness-w se direction have been forned

cor respondiingy tehecinedearagicdns, dnd Wiitehding in a

el ectrodes to be inspected have been forned, in the

i nt egriatlkeck H-vcildd Slidfearmiech arf tihe fdfler hane deens fagmed,

obj ect of inspection, and 15 the elastic

ani sot r opvbakreyncohducondectivespartiateangedtaimed hen the
respective anisotropically conductive filmarrangin . .
hol ersfuathive fedife giogt & Qame SupFotted opEaimeds %amgammatmg
late. 10. A _conductive paste conposition conprising

18 pé BRALSE nisVE hdtoemed otwd dH aRinqosicd i caffetal on a

el astic 20 polyneric substance by heing cured, and '

the Vo O B oS TR GG 5 SRPRGIE g end the

clains 1 to.7. 11.. The conducti,ve paste .composi.tio

AcCSTHR TS 3 ¥ ai £ CRTIN (€750 TABIET 6 ramRganess:

Lhe o asthe ) SRGRGA dn SPGB Jd a8 i

~ani sot ropi'cal

comprising an elastic anisotropically conductive film, in
15 which a plurality of conductive parts for connection
containing conductive particles and extending in a
thickness-wise direction of the film have been forﬁed,
wherein the conductive particles contained in the
conductive parts for connection are obtalned by laminating
20 a.plurality of coating layers each formed of a high-
| conductive metal on a surface of core pérticle exhibiting
magnetism, and the outermost coating layer among the
plurality of the coating layers is a cbating layer having a
high hardness.
25 3. The anisotropically conductive connector
according to claim 1 or 2, wherein the Vickers hardness

{(HV) of the coating layer having the high hardness is at




25 conductive connector according to any one of clains
1to 9. 12. A probe nenber suitable for use in
conducting electrical inspectiopof each of a
plurality of integrated 126 circuits formed on a wafer
in a state of the wafer, which conprises: a circuit
board for inspection, on the surface of which

i nspection el ectrodes have been forned in accordance

5 wit®rst pttern corresponding to a pattern of

el ectrodes to be inspected of the integrated circuits
formed on4theTW@af@rlsoWRIFF Sl A I et 6 connector

Lgﬁﬁag%%? %gggﬁf&%ﬁglég&%cal l%}eaconqﬁl \ig‘iyer having the
CIH(SGF% :}252 Igﬁﬁosn 1§Pv%Th o [?r C%Leoars ! hlﬁ) %_Inr chfrle c%%au%tlve

for ob& Henber accordi ng

I I

Sondiet v Cormecisr el SO Mty of AS Ul metals.
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the Vickers hardness (Hv) of at least 40 in the conductive
pérticles is formed by a sputtering method using an alloy
15 composed of at least 2 high-conductive metals as a target.

7. The anisotropically conductive connector
according to claim 4 or 5, wherein the coating layer having
the Vickers hardness (Hv) of at least 40 in the conductive
particles is formed by a plating treatment with a plating

20 solution containing at least 2 high-conductive metal
components.

8. The anisotropically conductive connector
according to any one of claims 1 to 7, which has a frame
plate, in which an anisotropically conductive film-

25 arranging hole extending through in a thickness-wise
direction has been formed, and the elastic anisotropically

conductive film is arranged in the anisotropically




connector. 15. A wafer inspection apparatus for
conducting 127 electrical inspection of each of a

“plurality of integrated circuitgp,dormed on a wafer in

a state of the wafer, which conprises: the probe

menber according to any one of clainms 12 to 5 14, and
wherein el ectrical connection to the integrated

circuits formed on the wafer, which is an object of

i nspeerdvptive Bthheverndiivaghethedbrigbes nemis plpg.e and
A wafer inspection nmethod conprising electrically

connEePPRELeAchY ofhe HramaIRI3tef integrated circuits
10 formed on a wafer, tQ a tester throu%h,the pr obe
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e 9. SLESLED SRy LORERS1 0 Be 1oL M ST 1 an
5 anisotropically conductive connector used for conducting
electrical inspection of each of a plurality of integrated
circuits formed on a wafer in a étate of the wafer, and
wherein the anisotropically conductive connector
comprises a frame plate, in which a plurality of
10 anisotropically conductive film-arranging holes each
éxtending in a thickness-wise direction have been formed
corresponding to electrode regions, in which electrodes to
be inspected have been formed, in the integrated circuits
formed on the wafer, which is an object of inspection, and
15 | the elaétic anisotropicalily conductive films are arranged
in the respective anisotropically conductive film-arranging
holes of this frame plate and supported by the frame plate.
10. A conductive paste composition comprising a

polymer—forming material, which will become an elastic

20 polymeric substance by being cured, and the conductive

particles according to any one of claiﬁs 1 to 7.

11. The conductive paste composition according fo
claim 10, which is suitable for forming'the elastic
anisotropically conductive film in the aniéotropically

25 . conductive connector according to any one of claims 1 to 9.

12. A probe member suitable for use in conducting

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

a cilrcuit board for inspection, on the surface of
which inspection electrodes have been formed in accordance
with a pattern corresponding to a pattern of electrodes to
be inspected of the integrated circuits formed on the wafer,
which is an object of inspection, and the anisotropically
conductive connector according to any one of claims 1 to 9,
which 1s arranged on the surface of the circuit beoard for
inspection.

13. The probe member according to claim 12, which is
equipped with the anisotropically conductive connector
according to claim 8 or 9, and wherein the coefficient of
linear thermal expansion of the frame plate in the
anisotropically conductive connector is at most 3 x 107°/K,
aﬁd the coefficient of linear thermal expansion of a base
material makiﬁg up the circuit board for inspection is at
most 3 x 107°/K.

14, The probe member'accordinglto claim 12 or 13,
wherein a sheet-like connector composed of an insulating
sheet and a plurality of electrode structures each
extending through 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 is arranged on the anisotropically conductive
connector. |

15. A wafer inspection apparatus for conducting
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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 any one of claims 12 to

5 14, and wherein electrical connection to the integrated

circuits fﬁrmed on the wafer, which is an object of
inspection, is achieved through the probe member.

16. A wafer inspection method comprising electrically

connecting each of a plurality of integrated circuits

10 formed on a wafer to a tester through the probe member

according to any one of claims 12 to 14 to perform

electrical inspection of the integrated circuits formed on

the wafer.




