1 DESCRI PTI ON ADAPTOR FOR | NSPECTI ON OF Cl RCUI T BOARD

AND

I NSPECTI ON APPARATUS FOR CI RCUI T BOARD TECHNI CAL

FI ELD [ 00011 The present invéntion relates to an
adaptor. for inspection of circuit boards, which is
used in electrical inspection of circuit boards, for
exanple, printed circuit boards and the |ike, and an

i nspecti on appar at us fopgghkgp&&ogoards which is

equi pped with this adap

or “inspection of circuit

boards. BACKGROUND ART [0002] Wth respect to a
circuit board for naking up or nounting electronic

ﬁ/glrv[t S, s W TR RCAE TBEOARP ISP,

and other | nt egr at circult evices, It Is

necessafypd@ridisRagtsfieel:ent HieabTTPEBRRbt i es of the
circuit board before the electronic parts or the |ike

are assenbl ed or nmounted for the purpose of

confirmng that a wiring pattern of the circuit board

has t he:caxpectied eef or mance. As an i nspection

apparatus for inspecting the electrical properties of
[oaodilircuit boaedprébent hasenthesetofloredesn dnadarttivat for

conprising an inspection electrode device, in which a

gr eat imapzertieh 2f icispedtti boaeldect wbdeb asevaedainged,

and an adaptor for electrically connecting the

i nspectlicntwledt dodgesction of circuit boards, for example,

[06002]

printed circuit boards and the like, and an
inspection apparatus for circuit boards, which is
equipped with this adaptor for inspection of circuit

boards.

BACEKGROUND ART
With respect to a circuit board for making up or
mounting electronic parts, such as packaged LSIs such

as BGA and CSP, MCM, and other integrated circuit

devices, it is necessary to inspect the electrical

properties of the circuit board before the electronic
parts or the like are assembled or mounted for the
purpcse of confirming that a wiring pattern of the
circuit board has the expected performance.

As an inspection apparatus for inspecting the
electrical properties of a circuit board, there has
heretofore been known that comprising an inspection

electrode device, in which a great number of




in this inspection electrode device to electrodes to

be inspected of a circuit bogrd that is an object of

3 . inspection. As the adaptor of such an inspection
apparatus, there has been known that having a wiring
board for connection called a pitch converting board

and conposed of a printed wiring board and an

ani sot FBPPEEFLYN C et edes e s taonanastitoetangr Bangedptor
on the surface of this wiring board for connection.
[000315RE ehechHi+Fhgl bR SGrinD ridec tingpeiat il ¢lectrodes
adaptor, are kpown that having, on a front surface

t her eof? BRpf i RIRGGHIG SOrfifdetqdsy dEveser d@eglectrodes to
arranged in accq&fggfe with a pattern corresponding

to a paCtEPPOTT Podes T h@aTshédedd 16t 8 oblect of
circuit_board, which is an object of inspection, and,

on a bRRRDSGrIUe PRetBSt “IGPERGr aFi FYCBI ot et REhGRELon

el ectr rranged i n.accordance wth.a pattern .
corres%%ﬁ%ﬁ%&ﬁ%tﬁgi%ﬁﬁ95?%%§Fnaiﬁpﬁpaﬁpﬁ§ §9Vlng & wiring

inspecﬁéé&b‘%é¥ndéﬁﬁg%f§§ne%%ﬂﬂé%{ g%&%%hgagg%ﬁg%g%%rboard

of the iInspection électrodes in inspec

el ectrode dewlced$8e, %@in@é@nﬁji ’:Lngg%:)SQS:dA'éEd %)1’

that having, 'on a front surface ther pairs o

ConneCéﬂigbﬁ¥d§¥ea¥1%Sc%aﬁﬁc%qqﬁg§§QsQBm@rCQﬂas%tEEQanged

el ectrode for ‘current supply and a connecti ng

el ect relec HOlsM@al-age FMRag ur eaeAhqaRdaakr a9gedohfection.
accordance with a pattern corresponding to el ectrodes

[080300 be i nspetchiedsyOfigy GhdLrt Lo ThnaMYiGhh 55 &his
obj ect of inspection, and, on a back surface thereof,

adaptor, are known that having, on a front surface
thereof, a plurality of connecting electrodes
arranged in accordance with a pattern correSpondinQ
to a pattern of electrodes to be inspected of a
circuit board, which is an object of inspection, and,
on a back surface thereof, a plurélity of terminal
electrodes arranged in accordance with a pattern
corresponding to a pattern of a plurality of
inspection electrodes selected from the great number
of the inspection electrodes in the inspection
electrode device (see, for example, Patent Art. 1},
that having, on a front surface thereof, pairs of
'connecting electrodes each composed of a connecting
electrode for current supply and a connecting

electrode for voltage measurement and arranged in

accordance with a pattern corresponding to electrodes



a plurality of termnal electrodes arranged in

accordance with a pattern corresponding to a pattern

of a plurality of inspection electrodes selected from

the great nunmber of the inspection electrodes in the

i nspection el ectrode device (see, for exanple, Patent

Art. 2% ,.and the |ike. The adaptor ‘having the forner

Wi ri ngtBoaf dirIReEthedt iforlirsuiseloprd  f 6Riekahpl @

“an open short-circuit test of each circuit in_a

ci r cui PPHOAF O ARFRETE igap B  hali AgPe®e $arfege thereof,

W ring_board for caonnection_is_used in an electric
r esi st%n%ggﬂ%gjs@fi HEESNNGf BAERTEPFRTI 1TTRPGRd in

i it b d. 00043 On th th hand, .t h
o o SR RO e B LB R e b ras QS | to 2 pbtera
i st g SEFasPohers >
i r et Pt T B mRBRESLOP VTS BHIgeS g Heeed £xom

thi Ckn@?é'c%‘/‘éesaet rArhgGt iy ”tﬂ‘ée“ngéei %igresféjé{%c? Loand ..

t hose arious structures hav eretorore been

known'iféﬁecﬁml%cégghgn&eﬁée ?ﬂé?%&?%&ﬁﬁble, Patent

aniSotroprca y conductive ast oner’ sheet

(hereigyaf ter) al3@ rekeried. tﬂl@%dll?g:it%f%e%%iv‘i?lgl ¥RE former

ani sotropically conductive elastoner sheet”) “obtai ne

by unifioriAgy tdaikeEs-NdoniBERl ol d I\ &F i) &br example,
el astoner, and Patent Art. 4 discloses an

ani sotadroppedl Ishogerdietive ebastOMmdacishedtcnit in a
(hereinafter also referred to as "uneven 4

di st ridittdudnt byppedantsot thei £8dhio € anducld Mhe latter
el astomer sheet") obtai ned by unevenly distributing
wiring board for connection is used in an electric
'resistance—measﬁring test of each circuit in a
circuit board.
[0004] On the other hand, the anisotropically
| conductive elastomer sheet is a sheet exhibiting
conductivity only in its thickness-wise direction or
exhibiting conductivity only in the thickness-wise
direction when it is pressurized, and those of
various structures have heretofore been known. For
example, Patent Art. 3 discloses an anisotropically
conductive elastomer sheet (hereinafter also referred
to as “dispersion type anisotropiéally conductive
elastomer sheet”) obtained by uniformly disPersiﬁg
metal particles in an.elastomer, and Patent Art; 4

‘discloses an anisotropically conductive elastomer

sheet (hereinafter also referred to as “uneven



particles of a conductive nmagnetic substance in an

el astomer to forma great nunper of conductive path-
form ng parts each extending 1n a thickness-w se
direction thereof and an insulating part nutually
insulating them Further, Patent Art. 5 discloses an
uneven distribution type anisotropically conductive

el ast odde teibutiant Ayae divhieeenerl ¢al e vaindieftined

bet ween the surface of each conductive path-form ng

part afd2&Romasurherhy pavtaimerdey anismnlapidiginibuting
conductive el astonmer sheets are obtai ned by charging

a nol dPAGTAELEFI af 2 v SRR tTaEgYdr jsikssance in an
exhibitinggg%gnetisn1 contained in_a material_for

pol ymeFi-é fahBel oA FE SR T IMBRSGe farr B1dagttiige path-
pol yneri c substance b being cured, into a_nold, .

t her eb§ormﬁ9naaﬁtﬁo$%¢lhgexfr€3}%lﬁi%|ln &y e iehngsg -y ise

nece ry thickness, applyjn a netic field to the

oG B bbbl P ERELa P T N DA MECLAd Y

t her eo n ubjectin he_ . nol di.n terjial _l ayer.to

- a curi'fﬁ%gl ?%gfn n .a?%-éﬁgﬁhegn gﬁggg?rgﬁ%CaFI§¥SCloses an

conductjve el ast @f?%u%ggg tti—\‘;}r); he 1%%%%%%‘(:\53 &R/glg:toltn(élg%% ive

are contairned 1n -erial comnpose

el asti &1@9&%9%2 i ﬁ%’tﬁ%ﬁi%c% .cii%%r%%%‘é.e iQr ilg%ﬁgd%%ﬁ%d

toalignint _ ness- W se rection,
conduckd MeePtthd SR WY A cre tE':%'nrau%fl:i%'egE:u‘é‘t@h—forming
5 00 051 Anong

nunber of the conductive particles.
such apd sotd0pigalidsoerduet pwetel astoner sheets, the

di spersion type anisotropically
These anisotropically conductive elastomer

sheets are obtained by charging a molding material
with conductive particles exhibiting magnetism
;ontaiﬁed in a material for polymeric substance,
which will become an elastic polymeric substance by
being cured, into a mold, thereby forming a molding
material layer having a necessary thickness, applyving
‘a magnetic field to the molding material layer in a
thickness~wise direction thereof and subjecting the
molding material layer to a éuring treatment. In such
an aniéotropically conductive elastomer sheet, the
conductive particles are contained in the base
material composed of the elastic polymeric substance
in a state oriented so as to align in the thickness-

wise direction, and a conductive path is formed by a

" chain of a great number of the conductive particles.




conductive el astonmer sheet has the advantage of the
foll ow ng points conpared with the uneven
di stribution type anisotropically conductive
el astomer sheet. (1) The uneven distribution type
ani sotropically conductive el astoner sheet needs to
be produced by wusing a special and expensive nold,

[ leas t heAmghgpaveh grmisperamiicsdtivoppedifyive elastomer
conductive el astomer sheet can be produced at | ow
cost WReRLR, UdienglispeRsiannbyee 32)s RISy
distribution type _anisotropically conductive
el ast ofRIIIEHEStE Fe8aE°TET f BR AT E ottt &Pt IRG0 1 rghe
parts in accordance with a Battern corresponding to a

patter OV PPgdES FOMBRYER nehtt P ARFYen
i ndi vi dual |. roduced according to circuit board
ot i R £ B meR RS FERed Sy St a1

di spersi.on type anisotropically conductive el astomner
sheet %%ﬁ? qgéﬁéggeﬁ fespective of the pattern of

el ectr qes;['hteo u%%v%gsgf%égg?%?&g% htg%)ei I?aanslsoetvro'?ically

gener al™- pur pose proper n he “uneve

di str i&%@u@%i@%pglﬁ?ﬁ&ﬁgf r&?é&t?l é’ecf‘SOQ%u?@te:: tbg‘oduced by

el ast omer sheet ex its conductivity a

condugidivg RakBeEOk N Ny PALSd e WA 4 higkness: whse

direction thereof and does not exhibit conductivity
at itsgiiispewkabhngypardni St Rasiddon RYnehiR€e elastomer

conductive path-formng parts to electrodes to be
I nspeghedti sahegdi pesiwed 48 ow cost without using such
| | a mold.
{2) The uneven distribution type anisotropically
- conductive elastomer sheet needs to form conductive
path—forming parts in accordance with a pattern
corresponding to a pattern of electrodes to be
inspected and is individually produced according to a
circuit board that 1s an object of inspection,
whereas the dispersion type anisctropically
conductive elaétomer sheet can be used irrespective
of the pattern of electrodes to be inspected and thus
has general-purpose property..
(3) Since the uneven distribution type
anisotropically conductive elastomer sheet exhibits
conductivity at its conductive path-forming parts in
the thickness-wise direction thereof and does not

. exhibit conductivity at its insulating part,



uneven distribution type anisotropically conductive

el astomer sheet is used, whergas the dispersion type

ani sotropically conductive el astomer sheet exhibits
conductivity over the whole surface thereof in the

t hi ckness-wi se direction thereof, and so positioning

to the electrodes to be inspected is unnecessary, and

an el eprsiigalinygngordethe ngonper al Vo rpdigedemiegsparts to
[00061 . On the other hand, in the uneven distribution
type aﬁ|l§§ftﬁf@§|e@artpybeoh@m¢¢‘ved dlsstesrEresheden the
insulating part mutually insulating adjacent
conducHPedcpathstaiRilhCpatiie | S fsrirp iselwwegordactive
‘adj acent conductive path-formng parts, so that the
uneven<4pSEtPMBAL Faﬁetgyb% 1w Sot e Ityhecéﬁéﬁéﬁfﬁ‘s«@n type
el ast oner sheet . has_the advantage of havin

per f or ﬁﬁﬁé@ttrﬁﬁtlc@il&t?%%c%fﬁ]é‘éﬂ%ﬁ“le& ﬁ@@ﬁéc??‘béblts
electrodea g gect can be achjeved with
Ve h"ét¥t

el i abf Pl Revds sty AhoGPaERRg L the
proper%glhg been ret Jne bet en adj acent eIectr?des.
to be rnspected & out & cit CHit odrd, 5°i ReRhrcAniRd
gﬂ:lF|€8t£ﬁge§l£8tpﬁdé§8£§%§eqjléggiéﬁﬁggggnn?cegsary, and

compargd ¥t gbgaﬁifgﬁL§{QHiE&f%gégh%QBEOBEEQ%L¥ easy.

conductive e t omer sper SI on

~ [0mie30t T Opi Skl neCORANE! gy ! Bstampr. sl @Oa &t on
hi gher resolving 7 power is’ I eved as |ts thickness

beco ﬁ@%ﬁ.@éotﬁ%‘?@é«!ﬁ%f%Qxﬁ%tc%\i%ep@ﬁa§tgﬂégeghéé‘t the
t he thlckness W se

- insulating part mutually insulating adjacent
conductive path-forming parts is formed between the
adjacent conductive path—fofming parts, so that the
uneven distribution type anisotropically conductive
elastomer sheet has the advantage of having
performance that electrical connection to respective
electrodes to be inspected can be achieved with high
reliability in a state that necessary insulating
property has been retained between adjacent
electrodes to be inspected even about a circuit board,
in which the electrodes to be inspected are arranged
at a small pitch, i.e., having high resolving power
compared with the dispersion type anisotropically
conductive elastomer sheet.

In the dispersion type anisotropically

conductive elastomer sheet, however, higher resolving



direction becone short. Accordingly, that having a

smal | thickness is used as the di spersion type

ani sotropically conductive elastoner sheet in the

adaptor when a circuit board, in which a pitch

bet ween el ectrodes to be inspected is small, is

i nspected. [0007] In an inspection apparatus for

Cireul boRar ds PRl Ched S2 LD iwaﬁﬁé%&&pé Pler
a oar ereinafte

as descri bed ove, a circurt _ ral'so
referrgdch@season@hé i d ﬁ%@%g_f&&&gﬁ'fﬁp@§é6¥gfckness—wise

which is an object of inspection, Is conveyed In an

| nspeciii PgctL e8I BEcEYe S rexaml@r B rAWeYHAG having a
mechani sm of the rail-conveying type having a

conveysiabel thaskn@ss gk desddids the @ndsotd o caldey
conductive el astoner sheet in the adaptor is brought

into caniactrwpidal By ecdidges: (heseifediier HS&D in the

referred to as "electrodes to be inspected”) of the

ci rcui ¢dygoberd witamveyedrdw t Heod 1dpeict iwtgiategl g, taand

the anisotropically conductive el astoner sheet is

pr essupe ekl neldet 1driak nes Laviisemh otest iion dareerleofis

whereby el ectrical connection of the electrodes to be

i nspect®ePd?tete circuit board to be inspected to the

i nspection electrodes in the inspection el ectrode
[08&Vilce is adRi 8RedSPACERPE aPRREatHBCERBapjyrcuit board,

el ectrical inspection as to the circuit board to be 8

i nspecterh st GiftiaRsE Yhftthe S vEihe &Y iSCRIP HoFs pec dedr r ibed

as to qne circuit board to pe_inspected i s _conducted,
above, a circul oard (hereinafter also referred to

as “circuit board to be inspected”), which is an
iject of inspection, is conveyed in an inspecting
region by, for example, a conveying mechanism of the
rail-conveying type having a conveyor belt and a
guide rail, the anisotropically conductive elastomer
sheet in the adaptor is brought into contact with
electrodes (hereinafter also referred to as
“electrodes to be inspected”) of the circuit board
conveyed to the inspecting region, and the
anisotropically conductive elastomer sheet is
pressurized in the thickness-wise direction thereof,
whereby eledtrical connection of the electrodes to be
inspected of the circuit board to be inspected to the
inspection electrodes in the inspection electrode
"device is achieved. In this state, necessary

electrical inspection as to the circuit board to be



the pressurization against the circuit board to be

i nspected is released, the circuit board to be

i nspected is conveyed fromthe inspecting region to a
proper place, another circuit board to be inspected

is conveyed to the inspecting region, and the sane
operation as descri bed above is repeated on said

anot heingpeciad isoarddtotbd. i fsffest ed ecthiéceby inspection
conducting el ectrical inspection (see, for exanple,

Pat entasArto @le di@O08E boakdeto bdelrngimntted Useddngucted,
such an inspection apparatus for circuit boards

i nvol Vigse thesfspiianitAgn peablersthavbrier gpdcitidass 1Gp be
the elastic polynmeric substance, for exanple,

si | i cOMESRYBIFEr L5f SPAERTEE hethanf ot idpikeandy to be
conductive el astoner sheet bears adhesive property by

pr essUMSRRGIGE S0 CPRuRY el Tami it ropiRaAliyrg region o a
conductive el astomer sheet qﬁg adhere to the surface

of th@TERTuRa66ar APPE B FHspRct &P25th Koke casaected
when t.he pressur.ization against.the circuit board to
éPegg &%e same

be i nspedt @Y FEY AT P TS B G2
separ %&vee%aftri%m e cLy JfLiim%(d baﬁ:?cfrxge L9 R dnspected, ;g
stch “a™p akes™ pl ac

When enonenon es p e, t circuit "board

to be lNSRRG! 8dy pht Cﬁ‘o{‘fcg nn?c?ﬁé ‘%thnﬁsgye&t'%% | %%%%‘bh;o”br

s not surely conveyed pectirg regio

the a@o%ghrcc&ghﬁale!lé!cEPféjétFtﬂﬁ’sﬁadeobti‘%Jr@S(ts%@r reheglkadie,
.separated fromthe wring boa for connection as it
adher esg +@tt Re+Ci pguit board to
- [06008] However, the adaptor used in such an inspection
apparatus for circuit boards involves the following
problems.

More specifically, the elastic polymeric
substance, for example, silicone rubber, forming the
anisotropically conductive elastomer sheet bears
adhesive property bj pressurization, so that the
anisotropically conductive elastomer sheet may adhere
to the surface of the circuit board to be inspected
in some cases when the pressurization.against'the
qircuit board to be inspected is released, and may
not be easily separated from the circuit board to be
inspected. When such a phenomenon takes place, the
circuit bﬁard to be inspected, which has completed

- the inspection, is not surely conveyed from the

inspecting region, or the anisotropically conductive




be i nspected, and the circuit board to be inspected

is conveyed in this state. As,a result, the

el ectrical inspection of a subsequent circuit board

to be inspected cannot be carried out. As described
above, the conventional adaptor involves a probl em

that it is difficult to snoothly conduct an

i nspectdlars toperatthertwhenstheretedt f raal thensypecitricomoard
is continuously conducted on a great nunber of

ci rcui ttoyoardsectibe BRspécteder¢HOOP]this qipansitf droard to
sol ving such a problem are considered a neans that

t he anibsotnépecaelly avdntbet ¢vecel ashemt twhéwt linspected
fixed to the wiring board for connection by neans of

‘a fixi A§ €68VeYgd AeahBishatathe &F sorespileal Khe
conductive el astomer sheet is fixed to the wirin

board FoECEEAREEt LBRAPCAFEAN afif ot hedhsRIuSHd Qlﬁfé‘«umgck&oard
However, the former neans involves a problem that ,

si nce tReP&l ABFPECHBEYFRITRT RbsTHNCEF Gfinghst figscribed
ani sotropi cal |y conductjyve e] astoner sheet is

lexi brEBYRA FiR PROCEPEIGHRL SHORTH O or veme @ problen
ani sot ically conductive el astoner. sheet, which has
been f%gga 6% ¥ﬁe8fgg+?EﬁYcﬁﬁ,SW%9 Y LEBEDABKen

and pa{ﬁﬁﬁ&t@%%{ ?é]ggag:%rg L Stl]earell%ct?:r %Ct%:iv\gﬁ%%ection

the thicknéss o anl sotropl cally con

e! ast opgr §H€fﬁu&§s X (L ﬁté}l r“?rc'l‘clxlt retaQenﬁ%\é.Ecgflo

life o?gtﬁe ani sot r opi caIHy conduct \ge el ast omer

sheet L§-8HPFtboards to be inspected.

[0009] As means for solving such a problem, are
considered a means that the anisctropically
conductive elastomer sheet is fixed to the wiring
board for conneciion by means of a fixing tool, a
means that the anisotropically conductive elastomer
sheet 1s fixed to the wiring board for connection
with an adhesive, and the like.

However, the former means invclves a problem
that_since the elastic polymeric substance forming
the anisotropically conductive elastomer sheet is
flexible and low in strength, a portion of the
anisotropically conductive elastomer.sheet, which has
been fixed by the fixing tool, is easy to be broken,
and particularly, the portion is early broken when
the thickness of the anisotropically conductive

elastomer sheet is small. As a result, the service




On the other hand, the latter neans involves a

problemthat it is difficult go repl ace only the

ani sotropi cally conductive eﬂ stoner sheet by a new

one when the anisotropically conductive el astoner .

sheet suffers fromtrouble, and so it is necessary to

repl ace the whol e adaptor including the wiring board

for conn€et b@nthAsaaisesubpicaéhTy easedhdt ives peEeidtamer

cost for circuit boards is incurred. [0010] Further,

as nmeanbekdr ienbhbrting the adhesion of the

ani sotropically conductive el astonmer sheet to the

circuit boarah tthebetimspdetngd, thavéabéen peapsseuvalves a

means that an adhesion-preventing filmis provided on

t he supfabéenfthae ani sotdobftetly tomartdae only the

el astomer sheet (see, for exanple, Patent Art. 7), a

means fhatothersoridyecotdidicl vhmi siytiomiccalghget by a new

conductive el astonmer sheet is subjected to an anti -

adhesi B8RSt YR&R mEhe e BECRL @0t Bh £ A WHavfe elastomer

treatnment, gl ow di scharge treatnent, plasna treatnent,

flane PRESEnEREEeB2 ot restiRift, BEAT orfadielicCaREFEY to

treatnent. or radiation treatnent, (see,, for . exanmple,

pat ont = 1 408) RSl seadad (Hat IHE LR 406 of 1fe POATd

anisotﬁgpicallgccoqguc iv% %Iasﬁgnen shggt i§ . ction

r oughened f%%%, o7 ex Pe F®Pitént TAFE 5?. Fowk VBT

t hese S ke. | ' t.q, i.nhi kit . the adhesion

- of theg%%?s% ro%f%%lf&;%géo%cfﬁsctllsveﬁe uglsﬁeéjrfer sheet to
HEH%}P'rcu'tFggﬁﬁgrtOagembgﬁgef5§dinh %giﬂ%l§he adhesion of

ifficult to prevent the anisofropica onductive

elaStoﬂﬁé §K§§gt56§¥3§¥¥¥”égﬂdﬂbgf éﬂ%%tomer sheet to the

circuit board to be inspected, have been proposed a
means that an adhesion-preventing film is provided on
the surface of the anisotropically conductive
élastomer sheet (see, for exam?le, Patent Art. 7), a
means that the surface of the aﬁisotropically

. conductive elastomer sheet is subjected to an anti-
adhesion treatment such as a corcna discharge
“treatment, glow discharge treatment, plasma treatment,
flame treatment, ozone treatment, electromagnetic
wave treatment or radiation treatment {(see, for
example, Patent Art. 8), and a means that the surface
of the anisotropically conductive elastomer sheet is
roughened (see, for example, Patent Art. 9).

However, these means make it possible to .inhibit

the adhesion of the anisotropically conductive




Wi ring board for connection. After all, it is

necessary to fix the anisotrppically conductive

el astomer sheet to the wiring board for connection by
means of the fixing tool or adhesive. [0011] Patent

Art. 1: Japanese Patent Application Laid-Open No.

249924/ 1994; Patent Art. 2: Japanese Patent

Appl i cat éshobal dsiBpeh tdNothe200235492arBattenbeAitspdrted,
Japanese Patent Application Laid-Open No. 93393/ 1976;

_Pat ent baEt 1t 41s Jdpahiesel Patemreqepiti ¢aei enikaitdopgpenlly
No. 147772/ 1978; Patent Art. 5: Japanese Patent

Appl i cBPRSACERY @l- Chetitomer SIBEI0E/ PO86SPRAREARTIAEromEthe
Japanese Pat ent Qﬁopl i cation Laid-QOpen No. o
25835019959 peaehtfof tconpectdpinesbiParentl . it is
Application Laid-Open No. 2001-185260; Patent Art. 8:
JapaneReCERERNY pl 1t dthcornisrgropdfaliy. conductive

2001- 18}5258; Patent Art. % Japanese Pat ent ,
AppLiC%.?%ﬁPT%ﬁcéiﬁﬁﬁ1tQW£ 8631795862 TF Ser ORPRESBELCD bY
THE | NVENTI 1%1 [t0'0121 The prese b invention has

been H&de oot hdhasieis e Pbr é@ FRGVET r cunst ances

5 O B A HIREREOUL Bl gper
I nspeqd on, LRRS Alidyy can
Patent Art. 2: Japaﬁese Patent Application Laid-Open
No. 2001-235492;
?atent Art. 3: Japanese Patent Application Laid-Open
No. 93393/1976;
Patent Art. 4: Japanese Patent Application Laid-Open
No. 147772/1978;
Patent Art. 5: Japanese Patent Application Laid-Open
.No. 250906/1986;
Pafent Art. 6: Japanese Patent Application Laid-Open
No. 258350/1995;
Patent Art. 7:. Japanese Patent Applicaticon Laid-Open
No. 2001-185260;
Patent Art. 8: Japanese Patent Application Laid-Open
No. 2001-185258; |
Patent Art. 9: Japanese Patent Application Laid-Open

. No. 2003-77560.

DISCLOSURE OF THE INVENTION




be smoothly carried out even when el ectrica
i nspection is continuously cgyducted on a great

~nunber of circuit boards to be inspected, the

original service life of an anisotropically

conductive el astoner sheet can be attained, and the

ani sotropically conductive el astonmer sheet can be

[@dB2]y repl dted dnesentewnvaetwbenhbibebaah soddopircalley basis
conductive el astonmer sheet suffers fromtrouble. A

- secondoébfbket fofeghiengpreoanmstarers emd Satoasphiogi dérst
an inspection apparatus for circuit boards, which is
equi ppedl @Ft hthdebabolelafe s isve @ dagaprotorf gnspection of
i nspection of circuit boards. [00131 An adaptor
accor dFhECEdt thee piesdit WhiiEn@irodnspbectingpeperanion can
circuit boards conprises a wiring board for
connecPf ofooRl t heCFiord Qi S¥EToMIGRI EReatrpratal ity

~of conpecting, el ectrodes are forned in accordance

with atpPRREeFH PR ot £BondiuRy sty §opducéeA opf @ great

[ ectrod t [ ) d of ' it b d, which

s "an DSt o SR MR Oa doaRe. ARFBOCEBH chlty
conducct)riiveircfzalllastone.r s_rl%gft d tachabl.¥ tarrangig on the
front Surfdte of°tHe wiriig “bodfd*Foro-EBRnELt T Bn,
wher &1 A diE AN S UL Gl naRdugh! K8 ELast onEY SIEChne

13 has a surface roughnéss o onrts

1 | ce rougt o 2 pmonTts
ONt it aGs GO0 JDAEINLAC 2 Wk bRENECLE CULY be

board, and a surface roughness o

ngrg%ﬂ%}l&fe&fﬁ%&@“@gé ALQ GRBLAREAWLED LRSs¥t£iP0ca11y
- conductive elastomer sheet suffers from trouble.

A second object of the present invention is to
provide an inspection apparatus for circuit boards,
which is equipped with the above-described adaptor
for inspection of circuit boards.

[0013] An adaptor according to the present invention
for inspection of circuit boards comprises a wiring
board feor connection, on the front Surface of which a
plurality of connecting electrodes are formed in
accordance with a pattern corresponding to a pattern
of electrodes to be inspected of a circuit board,
which is an object of inspection, and -an

- anisotropically conductive elastomer sheet detachably
arranged on the front surface of the wiring board for

. connection, wherein

the anisotropically conductive elastomer sheet




connection, and wherein the wiring board for

connection has, on its fronigsurface, an insulating

| ayer fornmed in such a mnmanner that each of the

connecting el ectrodes is exposed, and the insulating

| ayer has a surface roughness of at nost 0.2 gm on

its front surface. [00141 An adaptor according to the

pr esenhagnweptrbace frorughsgEectdon .Gf toi bepint choatdsfront
conprises a-wiring board for connection, on the front

sur f ac8usfadni epring drdio peintacdf wédhnébei agrcuit board,

el ectrodes each conposed of a connecting el ectrode

for cupR@nt Suppiree amdghnesenmdckitngosltedt Bode borits back
vol tage neasurenment have been formed in accordance

with aSPat2ef ieode dafendiondacs ¥ipht thenvaring board for
el ectrodes to. be inspected of a circuit board, which

is an OBFRRECHI (4D ERSTEA™ and an ani sotropical |y
conducti ve | ast omer shee% etachably arranged on the
front surfggg Brithe BReT gg%ﬁd?%P9§§£%9ﬂw fq GR, LS

has o Bt St Soinads 6P SR rY seYRFofeTTeu T brtoch 2

eH aTIl
has a surface rougnness oO

! SO 8D R L UL RO,

‘and a surface roughness o Jimmon 1

sur f acg, G NY Jff ghgoﬁhgﬁ&aﬁiiha th eié\’i ]é)eé]ga b%g%ﬁact,é)r

14 connecti on, and wherein e"wrin oard

CONNEGIIRILIAS: 2N okl fosh! BN5 BHI LACE: o R LB WA,

| ayer formed in such a "manner that each paif o e

[ooganecti ng rhegisPERS according to the present invention
for insPection of circuit boards comprises a wiring
board for connection, on the front surface of which
plural pairs of connecting electrodes each composed
of a connecting electrode for current supply and a
connecting electrode for voltage measurement have
been formed in accordance with a pattern
corresponding to a pattern of electrodes to be
inspected of a circuit board, whicﬁ is an object of
inspection, and an anisotropically conductive
elastomer sheet detachably arranged on the front
surfece of the wiring board for connection, wherein

the anisotropically conductive elastomer sheet

has a surface roughness of 0.5 to 5 ptm on its front
surface coming into contact with the circuit board,
and a surface roughness of at most 0.3 Um on its back

surface coming into contact with the wiring board for



are exposed, and the insulating |ayer has a surface
roughness of at nost 0.2 (err)mon its front surface.
[00151 In the adaptor according to the present
invention for inspection of circuit boards, it may be
preferable that the anisotropically conductive

el ast oner sheet be obtained by containing a great

nunber coehneondunt | ¥ed pakié¢trelwes exhi biting nagnetism

in an elastic polyneric substance, and the conductive
particl es betloy ivdntiedy $doaasl tforakbgnechianthasknessits
W se direction of the sheet, thereby formng a

pl ur al Erypnof suhééns, oint hescbondirst il grarfiorglegs inl such a
such an adaptor for inspection of circuit boards, the
ani sot mppheal thatopritictbaker e stionmonnsitdénongyectrodes
preferably be such that chains of the conductive
partichEs areosed neahd ntke singwlafiing ilsmesd hag & gragece
direction. [00161 An inspection apparatus for circuit
boar dsrougbbeds ngf tat trres preserm oy divsi drossnprirsese .

t he . above-descri bed adaptor for inspection of circuit
[Yolatlds. [ 0071 TAEcaFaPRG Tt BCFRESHRAPEDr Sh P FRENT
Copr resent _invention for inspection of circyit

one. SUPYSEELOF e HHIRAR il o 5 6 GdoLers

el ast oner the ci.rcuit goard to

bo s noBERf enan R Tiey tld' AINE R Bna g cbnaBRE SRS |
3 Mgl L SUHAGE USSR ST 280 EaL LR u in.?

speci fic ~range, area
C'rcu'rt,tumber of conductive particles exhibiting magnetism

O?rg%’may be

in an elastic polymeric substance, and the conductive
particles be criented so as to align in a thickness-
wise direction of the sheet, thereby forming a
plurality of chains of the conductive particles.

In such an adaptor for inspection of circuit
boards, the anisctropically conductive elastomer‘
sheet may preferably be such that chains of the
conductive particles are formed in a state
distributed in a plane direction..

[0016] An inspection apparatus for circuit boards
adcording to the present invention comprises the
above-described adaptor for inspection of circuit
boards.

[0017] According to the adaptors of the present

invention for inspection of circuit boards, one

surface of the anisotropically conductive elastomer



board to be inspected and the anisotropically
conductive el astonmer sheet smal | when
pressurization against the cf?cuit board to be

i nspected is released, so that the adhesion property
that an elastic polyneric substance form ng the

ani sotropically conductive el astonmer sheet. has can be

suppr essed:, t hetebyh prievierd i dig- i o Bleekdt tBgbkhenspected
ani sotropi cally conductive el astonmer sheet from

adheri pgmee ifeo ctswtidt pboay ddughk@cdnspestied. al Manner the
-addi tion, the other surface of the anisotropically
conducsuvéaeéas&ughne&ﬁuﬂﬁeremﬂIfalWhl@hthha wi spagific
board for connection cones into contact, is forned

into aréhge, swnéaey avdargaxtsralekh bstwbavetheughnesst
and the wiring board for connection has, on its front

sur f ackparfietd nsail Imdnwrtachypad itaei agiaosrabicsutyace
roughness, so that a contact area between the wring
board Ferdeshtiestsretamer tﬂh@eéna%ﬁméblcahﬁy

conductive el astomer sheet is_ great even when the
pressuP?%%ﬁW%ﬁF%ﬁﬁﬁﬁuﬁgqqﬂ§t dbecGitcpéhr Boarsdpke be

I nspect ed |s rel eased, and the adhesjon between both
becowe%n?ﬁ’%% et eWetat‘Fé adRed8k EP%p%@P?S%%tPf‘PﬂéertY

el ast i meri c . substance .for
o sot TR T 18] At e s o é%ggaﬁs? SREBL FaE S an

_ be fuII exhi b ani soi r opi

ot VR S Coheurtats st ErErt AP aPLER [ dan e
g BRSO Gy 00, .bbELEbY, PLENEDt L g, e,

ani sotr
anlsotroplcally conductive elasiomer sheet from

adhering to the circuit board to be inspected.

In addition, the other surface of the
anisotropically conductive elastomer sheet, with
which the wiring board for connéction comes into
contact, is formed into a flat surface having a small
surface roughness, and the wiring board for
connection has, on its front surface, the insulating
layer having a small surface roughness, so that a
contact area between the wiring board for connection
and the anisotropically conductive elastomer sheet is
great even when the pressurization against the
circuit board to be inspected is released, and the
adhesion between bqth becomes high, whereby the
adhesion property that the elastic polymeric

substance forming the anisotropically conductive



conductive el astonmer sheet from separating fromthe

W ring board for connection., Accordi ngly, an ,

i nspection operation can be noot hly carried out even
when el ectrical inspection is continuously conducted
on a great number of <circuit boards to be inspected.
Since the anisotropically conductive el astoner sheet

I s detarhabbyepronésecthan ddie b rfungybeahdbieed. 2As a
connection, the anisotropically conductive el astoner
sheet rasube, edst | ynisplagedA4\) va coaduanevevehashemner
t he ani sotropically conductive el astonmer sheet suffers
from tshoedt ecarkurg trrselsi med d gt ¢hieswhoingedotod for
mechanically fix the anisotropically conductive

el ast orerngdieetn t cthatwbwiprievgrisoand ther asdaneropbpabyy

a fixing tool, it can be avoided to danmge the
ani soteopiecitivye corficmiare sélegst drrem Shparabynghérom the
fixing tool, whereby the original service |life of the

ani sotwopiealrsaxbridictqop@esitasebomer sheet can be
attai ned. [00181 According to the inspection apparatus
for ci rcui PCEBARYRISY - t He PRERFELITh\RARGAdH oY k@ be
above- descrj bed adaptor for inspection of circuit )
boar dSHRHRAY (5PgiFd O eVRAt YART| Rspetfio! inspection
oper at,i on_can be noot hl arried_out even en
P ect AT RS Ign CeheERR RionoPyeRbniiteh o a
gr eat - nunher %&Bfagw%g boar ds %gdbe i nspected, the

y

anisof%%ﬁﬁ%%ﬁl € Hispee

Since the anisotropically conductive elastomer
sheet is detachably provided on the wiring board for
connection, the anisotropically conductive elasfomer
sheet can be easily replaced by a new one even when
the anisotropically conductive elastomer sheet
éuffers from trouble.

Further, since there is no need to mechanically
fix the anisotropically conductive elastomer sheet to
the wiring board for connection by a fixing tool, it
can be avoided to damage the anisotropically
conductive elastomer sheet by the fixing tool,

- whereby the original service life of the
anisctropically conductive elastomer sheet can be
attained.

10018] | According to the inspection apparatus for

circuit boards of the present invention, the above-

described adaptor for inspection of circuit boards is-



[

conductive el astonmer sheet can be easily repl aced by

a new one even when the anisp}ropically conductive

el astomer sheet suffers fromtrouble, and noreover

the original service life of the anisotropically
conductive el astonmer sheet can be attained. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0019] [Fig. 1] is a
Cross-peevioed) s ewhdt larstimatpieng ibhe opeanstbuctaonbef

an adaptor for inspection of circuit boards according

t o t hesheeshlenbodiimghtoudf etviea wheesedkecitmieafi dbnspection

[Fig. 2] illustrates, on an enlarged scale, the front

sur f acks ofort ¥t g o swnguicredc onnectireati nunher of

adaptor for inspection of circuit boards according to

t he fi¢stCehbdfiansh Lo Pegingpeicsed, ctbssaséeetvapically

view illustrating the construction of a |am nated

mat er i ST F ol Hlfstererhehgielti Ggnbbar @apbty replaced by

connection in the adaptor for inspection of circuit,

boar d€ RTHrANFID hETS th6t 2ndAB6UPRRARLLY Frghdugtive
sectional. view il lustratin state that

Chr oL AT B Th PS8 SEGF Red PR LREUPIan ABE dgoreover

nHtGHéﬂeShOWHI

Fig..3. 18 Fi 5] i .
'cross-sectqﬁﬁ%an%% é%gfﬁFﬁsi%SFFﬁégﬁheﬁ?%f%gFﬁ%ﬁl%@%ﬁy

v oughe R e PorBd CERCEne PR RaLaRt AierIed: [Fig

6] illustrates a state that connecting

BRIEF DESCRIPTION OF THE DRAWINGS

IOOlS] [Fig. 1] is a cross-sectional view.illustrating fhé

construction of an adaptor for inspection of circuit
boards according to the first embodiment of the
present invention.

[Fig. 2] illustrates, on an enlarged scale, the front
surface.éf a wiring board for connection in the
adaptor for inspecfion Qf circuit boards according to
the first embodiment.

[Fig. 31 is a cross-sectional view illustrating the
construction of a laminated material for obtaining
the wiring bqard for connection in the adaptor for
Iinspection of circuit beoards according to the first
embodiment.

[Fig. 4] is a cross-sectional view illﬁstrating a
state that through-holes have been formed in the

laminated material shown in Fig. 3.




el ectrodes and pattered wring parts have been forned
on a front surface of an in %iatlng substrate, and
term nal el ectrodes have been fornmed on a back

surface thereof. [Fig. 7] is a cross-sectional view
illustrating a state that insulating |ayers have been
formed on both surfaces of the insulating substrate.
[Fig. 8FrigllBptiatesroen-akceilbangedisealeiuatpatingfa
an ani sotropically conductive el astoner sheet in the
adapt ostdbe thestpecita dwlefs diaveubeehodvdsedctorthag to
the first enbodinent. [Fig. 91 is a cross-sectiona

vi ew i féspectvanglaoughathelelsattoonedsunf ate- sadénated -
nol di ng nmenber has been superinposed on a nol di ng

mat erimdtempidiied on to a nolding surface of the other
surface-side nolding nenber. [Fig. 10] is a

cr oss- BT i dhlali Mivewrgltiegs er atipg, that apneprbigyed

scale, a part of the one surface-side nolding nenber.

[ Fi g. a¥actrodes @@sls Peéserefal 1viag PPFE%HP%IY? ngeen formed
state that a nDIdin% mat eri al | ayer having
necess V@ tHiTKn SIS TREE Bgeﬁnf6PﬁEHaBéFﬁe%ﬁb%E%aE%e e
surface-side nol.din er an t he ot her surface-

i de Ja?wlnﬁdﬁ&%?té Ror810r e gt orBes. St | orih

view i g;tratln dlspersed state of conductive

partlcﬁQ§ 395 t g% ﬁglding mat eri al | ayer.

[Fig. 7] is a cross-sectional view illustrating a
state that insulating layers have been formed on both
surfaces of the insulating substrate.

[Fig. 8] illustrates, on an enlarged scale, a part of
an anisotropically conductive elastomer sheet in the
adaptor for inspection of circuit boards according to-
the first embodiment.

f[Fig. 9] is.a cross—-sectional view illustrating a
state-that one-surface—side molding member has been
superimposed on a molding material applied on to a
molding surface of the other surface-side molding
member. |

[Fig. 10] is a cross—secticnal view illustrating, on
an enlarged scale, a part of the one surface-side
molding member.

[Fig. 11] is a cross-sectional view illustrating a
state that a molding material layer having a

necessary thickness has been formed between the one




[Fig. 131 is a cross-sectional view illustrating an
apparatus for producing an aggsotropically conducti ve

el astomer sheet. [Fig. 14] i§ a cross-sectional view
illustrating a state that a magnetic field has been
applied to a nolding material layer in a :

t hi ckness-wi se direction thereof to form chains.

[Fig. &bifescasdcdesselethygomahbat eand [thsta@tdmgerface—
di stributed state of chains by conductive particles
when aspdgnebtidifhgehndmnhas. been applied to a nol ding
material layer in a thickness-w se direction thereof

in thelEage WAér&sohecsos$atectsi o hvlidging ldmmiereting a
conposed of a magnetic substance has been used. %Fig.
16] isdaspeossdsetrtonal erdudtiustraattiisges in the
distributed state of chains by the conductive

parti cPesiRIah2 BAT 5dt rbpVeal |y conductive el ast oner
sheet produced by using the one surface-side nol ding
nenber [Edfposdl bF @ Her PRt e Sis tvaree 1 msg raf#pg an

is a cross-sectional view jllustrating the ,
const r R FHHLG? g%rd%% SrDran FEPSANOR LG 1Y Sepductive
boar ds fccgrding to the second enbodi nent of the

present FRVERET off:®%0 [Fig. 181 illustrates, on an

enl ar gegd. sc the, front surface.of .a w.ring_ boar
for co n%%t?%%li%guﬁmfr%ﬁﬁuﬁ?ﬁi %ﬂﬁ% ﬁgggbgﬂ%ﬁ%gf%%l%g a

circui 5%9@ rﬁ‘?a‘t?cacq{ad& 10 ¢ihgy %%%O%Qefx"’gﬁgil%ﬁt to a
[Fig. 1 Il Tustrates the construction of a
molding material layer in a thickness-wise direction
thereof to form chains.
[Fig. 13] is a cross—sectional view illustrating a
distributed state of chéins by condﬁctive particles
when a magnetic field has been applied tc & molding
- material layer in a thickness-wise direction thereof
in the case where one surface-side molding member
composed of a magnetic substance has been used.
[Fig. 16] 1s a cross-sectional view illustrating a
distributed.state of chains by the conductive
pérticles in an anisotropically conductive elastomer
:sheet produced by using the one surface-side molding
member composed of the magnetic substance.
[Fig. 17] is a cross—sectional view illustrating the
construction of an adaptor for inspection of circuit

boards according to the second embodiment of the

present invention.



I nspection apparatus for circuit boards according to

the first enbodi nent of the esent invention. [Fig.

20] illustrates the construction of an inspection
apparatus for circuit boards according to the second
enbodi nent of the present invention. [Fig. 21] is a
cross-sectional viewillustrating the construction of

an adaprbg. f 081 i Nshectrnanesof ol BaUehlabgaddscateor dhag

“to a further enbodi nent of the present invention. :
[Fig. 229ntssarfacsoSecwianaly boewd Fbustvatengian in the
state that base layers for connecting el ectrodes and

patt eradzpb Wy | hgr parspedidee béenitonmedboardsfaonbrding to
surface of an insulating substrate in a production

pr ocesthofsecauid iampasdaedti.or connection in the

adaptor shown in Fig. 21 for inspection of circuit
boards[F{QQQﬂ9 3l ljustradegs $hsecphohanciew of an
illustrating a state that an insulating |ayer has

been fHHTRRFGIPR FEPATEGHE §9?fﬁéécéﬂtth@a¥ﬁ§u¢@$@ﬁﬁlng to
substrate. [Fig. 24] is a cross-sectional view

il ustthg ifrigrsat eg@&@érweﬁat o&oh8CPFRAYCRF et Y BELOD -

prOJec@? surface of the insulating |ayer
have b éﬁgf ?ftrﬁﬁﬁﬁ té%]c?QSEF%?B%%ns% t?%nal
view illustratin ate_that.te

% 5 a% L L ectrode
nave BEERTOr50 B4 HACKOBur ek boYHEYS n%%?%ﬁ?h@g to
DS B ofBbe BB SRRSO LB
- been &%GERdZQW Egea cross—sectional view illustrating the
construction of an adaptor for inspection of circuit
boards according to a further embodiment of the
present invention.
[Fig. 22} is a cross-sectional view illustrating a
state that base layers for conneéting electrodes and
patterned wiring parts have been formed on a front
surface of an insuiating substrate in a production
- process of a wiring board for connection in the
adaptor shown in Fig! 21 for inspection of circuit
beards.
[Fig. 23] is a cross-sectional view illustrating a
state that an insulating layer has been formed on the
front surface of the insulating substrate.
[Fig. 24] is a cross-sectional view illustrating a

state that connecting electrodes projecting from the

- surface of the insulating laver have been formed.



back surface of the insulating substrate. DESCRI PTI ON

OF CHARACTERS [0020] 1 G rc%gy board to be inspected

2 El ectrode to be inspected El ectrode to be

i nspected 10 Adaptor for inspection of circuit boards

11 Wring board for connection 12 Insul ating substrate
13 Connecting electrode 13A Thin netal |ayer 13B Base

| 'ayer s[Fibg. copnect iang relectsredesnaldvPawr idfustrating a
connecting el ectrodes 14a Connecting el ectrode for

cur r et tauppthatl derGomadc tilegtebdetr bdeef beervoftaged on a
measurenent 15 Term nal el ectrode 15A Thi n netal

| ayer bd®k | suefaral ol riheg ib6alRatingr redswratag part

16b Via hole 16¢c Interlayer patterned wiring part 16H
ThroughFiml e2@2 1512 cnogisatsengibager vigvw| hilbatfaiging a

| ayer 19 Protecting seal 20 Anisotropically

conducttaiee eiftst drednshéetingoAaNBrdhag heserieimedyer the

20B Mol di ng materi al
back "surface of the insulating substrate.

DESCRIPTION OF CHARACTERS
[0020] 1 Circult board to be inspected
2 Electrode to be inspected
3 Electrode to be inspected
10 Adaptor for inspection of circuit boards
11 Wiring board for connection.
12 Insulating substrate
13 Connecting electrode
13A Thin metal layer
13B Base layers for connecting electrodes
14 Pair of éonnecting electrodes
l4a Connecting electrode for current supply
l4b Connecting electrode for voltage measurement
15 Terminal electrode
152 Thin metal layer
16 ‘Internal wiring
16é Patterned wiring part
le Via hole
16c Interlayer patterned wiring part

16H Through-hole



21 One surface-side nolding nenber 21S Mol di ng
surface 22 The ot her surface-side nolding nenber 23
Spacer 24 Pressure roll 25 %%pporting roll 26
Pressure roll device 27, 28 Electromagnet 30
Upper-side jig for inspection 35 Anisotropically
conductive el astoner sheet 40 Inspection el ectrode

device14l Imspectdion ekgetrode 42 | nspection
el ectrode-supporting plate 45 Upper-side supporting
mechanigm 4thsBase ihabhaey47 Supporting pin 48

Connector 50 Lower-side jig for inspection 55
Ani sot 1.opi cddteceangueknyve el astomer sheet 60
I nspection el ectrode device 61 Inspection el ectrode 23
62 | nspect izoniseltecpiodéiguppondtcngvpl alest@ber sheet
Lower - si de supporting nmechani sm 66 Base table 67
Suppor £0Ag Mt lding8 mEarmeeatf ol aPe€onduct i ve particle

20B Molding material

21 One surface-side molding member

215 Molding surface

22 The other surface-side molding member

23 Spacer

24 Pressure roll

25  Supporting roll

26 Pressure roll device

27,

r

28 Electromagnet
30 Upper-side jig for inspection
- 35 Anisotropically conductive elastomer sheet
40 TInspection electrode device
41 Inspection electrode
42 Inspection electrode—supporting plate
45 Upper—side supporting mechanism
46 Base table
47  Supporting pin
48 Connector
50 Lower-side jig for inspection
55 Anisotropically conductive elastomer sheet
60 Inspection electrode device

61l . Inspection electrode




C Chain of conductive particles D Projected portion in
ani sotropically conductive e|astoner sheet V Recessed
portion in anisotropically cohductive el astomer sheet
T Projected portion in one surface-side nol ding

menber H Recessed portion in one surface-side nolding

menber. R i nspecti on-executing region WElectric wre -

BEST MOPE HERARRYhNGL W r 4 MVENH QY [0G2L) The
enbodi nents of the present invention will hereinafter

‘be desebi badvgr-detiai kupbbgtidygimehalioss- secti onal
view.illustrating the construction of an adaptor for

i nspecééon Refse ¢iabteit boards according to the first
enbodi nent of the present invention. This adaptor 10
for in§pectsupporafingi ptoit boards is used for carrying
out, for exanple, an open short-circuit test on

ci rcui 8 bo&odne2dort o be i nspected and has a wiring
board 11 for connection and an ani sotropically
conductl veCoaHustdverrahieetl 20 det achably provi ded on
a front surface §upper surface in Fig. 1) of this

wi ri ng € boghaini1of ofOrbifitelcts MR G221 The wiri ng
board 11 for connection has an insulating_ substrate
12, and a Braggpp?9 Rrtion in anisotropically conductive

elastomer sheet

V Recessed portion in anisotropically conductive
elastomer sheet

T Projected portion in‘one surface-side molding
member

H Recessed portion in one surface-side molding
member

R inspection-executing region

W Electric wire

BEST MODE FOR CARRYING OUT THEE INVENTION

[0021} The embodiments of the present invention will
hereinafter be described in detail.

| Fig. 1 is a cross—sectional view illustrating
the construction of an adaptor for inspection of
circuit boards according to the first embodiment of
the present invention. This adaptor 10 for inspection
. of circuit boards is used for carrying out, for

example, an open short-circuit test on circuit boards



connecting electrodes 13 to be electrically connected
to electrodes to be inspected of the circuit board to
be inspected are forned on a?front surface (upper
surface in Fig. 1) of this insulating substrate 12 as
al so shown in Fig. 2. These connecting el ectrodes 13
are arranged in accordance wth a pattern
correspendingntpeatBat L8EMMAE 4 hei £ eetundes 1tio de

i nspected of the circuit board to be 1 nspected.

FUftheEonﬂ@cEﬂ§H|&h&ﬂ&nﬁ%m%sdE&dpid%Q&§E@oaaubB§ve
front surface of the insulating substrate 12 in such

a mannelakhahetheneespect dyea EOAWBE Y Mgy ikl RT torode Frhait
are exposed. On the other hand, a plurality of

term nalireheet nagpsrlSutpabe ot exigi cal lof avrirestied ng
to inspection electrodes in an inspection el ectrode
devi cebasedf bt médr onoanbdatkosur face (|l ower surface in
Fig. 1) of the insulating substrate 12. These
(@& nal el aiter odes ntb baredadiafgedcpnnactoedanze an
Wth a pattern corresponding to a pattern of a

pl ur al inyudftingpeelrsoratd ebd r oted s allastadd thr o

anong a great nunber of inspection electrodes in the |

25 i nSpReE Nl etteburdere i Tetmme @leaigédadly connected

positions _of lattice points having a pitch of, for

exanpl 80 ebeGurefes 1tq bﬁnlqszzemﬁé of FHemAlreudtnkpard to

0.75mm ,0.5 M 0.45 mm 0,3 mmor 0.2 nm_ Further,

an i STl HRIRYCTEY et T AL TR Hed diF At SHECR OSurPROET

of the ipsulatir .supftrqge 12 i.n sgph.a manner _t hat

t he surrace xn Fig. 1) of this insulating substrate 12 as
also shown in Fig. 2. These connecting electrodes 13
are arranged in accordance with a pattern
.corresponding to a pattern of the electrodes to be
inspected of the circuit board to be inspected.
Further, an insulating layer 17 is formed on the
front surface of the insulating substrate 12 in such
a manner that the respective connecting electrodes 13
are exposed. On the other hand, a plurality of
terminal electrodes 15 to be electrically connected
to inspection electrodes in an inspection electrode
device are formed on a back surface (lower surface in
Fig. 1) of the insulating substrate 12. These
terminal electrodes 15 are arranged in accordance
with a pattern corresponding to a pattern of a

plurality of inspection electrodes selected from

- among a great number of inspection electrodes in the



respective term nal electrodes 13 are exposed. Each

of the connecting el ectrodes,13 is electrically

connected to proper term nal “el ectrode 15 t hrough an
internal wiring 16 conposed of a patterned wiring

part 16a formed on the front surface of the

i nsul ating substrate 12 and a via hole 16b extending

t hr oughnispeattibnckhessrods edakr i@etdran ofrdteed at positions
i nsul ati ng substrate 12. [00231 The insul ating | ayer

17 conbmhglemtdaceopbants iidthing he mnicotafpifeal lagkample,
conducti ve el astoner sheet 20 has a surface roughness

of at Ap§# Bm2 1(&rmyml piefrer.abl y06 Q0D .tBor,1 O=[7%H mm,
nore preferably 0.01 to 0.03 Jimon its front

surfac@.: > amg he - b egent0 i hventdod, . 2 e .t eFrrtharf age
roughness" neans a center-|ine average surface
roughnéBsuRatprestryded § g ImobeR the tesksgurdese of
roughness on the front surface of the insulating

| ayer e $npBbetoRGEuRiiiedi®od 4 ¢t [feich a manner that the
ani sot r opi cal lé%condu,ctive el ast omer sheet 20 becaones

i nsuf f¥eTRAET: Wﬁ’i‘lf}ﬁl i eRtaded L3 G55 &¥BRESPhe Each
aopartf R R YR THE Wid (91G HORTESLE O CORREELFORLY
Ine, LILg0EER 814 e L AL ALLS, g csnzpan
P LUkt Ly e M I phe L 5
smal | surd acg, ralghness: thb s ot BLGHIGES oS +HQ0
insulating substrate 12 and a via hole 16b extending
through in a thickness—wise direction of the
insulating substrate 12.
S [00237 Tﬁe insulating layer 17 coming into contact with
| “the anisotropically conductive elastomer sheet 20 has
a surface roughness of at most 0.2 Um, preferably
0.001 to 0.1 Mm, more preferably 0.01 to 0.03 um on
its front surface.

In the present invention, the term “surface
roughness” means a center-line average surface
roughness Ra prescribed in JIS B (0601.
| If the surface roughness on £he front surface of
the insulating layer 17 is too rough, adhesion to the
anisotropically conductive elastomer sheet 20 becomes
insufficient, so that it is difficult to prevent the

anisotropically conductive elastomer sheet 20 from



great on the other hand, it may be difficult in sone
cases to achi eve el ectrical %?nnection bet ween t he
connecting el ectrodes 13 and“the ani sotropically
conductive el astonmer sheet 20. The thickness of the
insulating layer 18 is preferably 5 to 100 gm nore
preferably 10 to 60 gm [00241 As a material formng

the i nsebatrbRgngubsbhatee WH2¢im@boderdsed fhatonnection.
generally used as a base material for printed wiring

boards. As specifHicknpiefl efabhe exauphesngheswof ,1mays

be nentioned polyimde resins, glass fiber-reinforced
_pol yi nbdefer@BLAss b ass0 flubemd:@l Hrreed @Roxy £68SE0Sum,
and glass fiber-reinforced bisnal eimdotriazine

resi nsTfAshasmabéckadsd o s g tdwmlilnsultamiaggbkayefsiddlt
and 18, may be used a polyneric material capabl e of

bei ng &Dl dedei paste forinoi an tifsulfbEtimg Asyspetifhaving a
pref erabl e exanpl es thereof, nmay be nentioned epoxy

resi nssmattyfRefaesifpuglpmaml désthss polykmége is too
resins, polyamde resins, mxtures thereof and resist

mat er i 9F 82t 902G THd &l Mang badr day1beodiéshnetti bh some
can be 27 produced, for. exanple, in the fol|ow ng

manner 33E¥ ah? At it T icklaicreaeEy i PanPREY ey the
thin netal layers 13A and A on both surfaces of a

flat pratesty ?%%%Hrﬁ%g uBStr &g 3pipstyepially

01 Shaf5 SO LS b= Lamnoted,

ext endi ng tgﬁgugﬂickness of the insulating layer 18 is
preferably 5 to 100 pm, more preferably 10 to 60 Hm.

[0024] As a material forming the insulating substrate

12, may be used that generally used as a base
material for printed wiring boards. As specific
preferable examples thereof, may be mentioned
polyimide resins, glass fiber-reinforced polyimide
resins, glass fiber—reinforcea epoxy resins and glass
fiber-reinforced bismaleimidotriazine resins.

As a material forming the insulating layers 17
and 18, may be used a polymeric material capable of
being molded in the form of a thin film. As specific
preferable examples thereof, may be mentioned epoxy
resins, acrylic resins, phenol resins, polyimide
resins, polyamide resins, mixtures thereof and resist
materials.

'LOO25] The wiring board 11 for connection can be




f

in a thickness-wi se direction of the |lam nated
material are forned in accoegﬁnce Wth a pattern
corresponding to a pattern of term nal el ectrodes 15
to be formed as shown in Fig. 4. In this invention,

-as a neans for formng the through-holes 16H, may be

used a neans by a nunerically controlled drilling

appar attusjuad ,a forarsabyla, phat ahet cbil bhgwingahaenér or

a |l aser beam machining treatnment. The interiors of the

t hr ough- hol asldmlthd ozdredk teridlhed @it éd Awremiadling thin
are then subjected to an electroless plating:

t r eat mEttalandvarsel8ét rogl abAngn botht senfacebertby flat
form ng via holes 16b connected to the thin netal

| ayer $IE3Rdide183AsadashvansithsFEgtesl? Thefbnstaprovided
the thin nmetal |ayers 13A and 15A are respectively

subj ectSedhoyna 1phEEg- eBehi Hy thrientaminatahagigrial . a
form ng patterned wiring parts 16a and connecti ng

el ect $113voR Tt KBTPHERTRSLPF atBH oP2EheeX THRET 2 | Hlgrough

substrate 12,a§_mell as forning_terninal el ectrodes
g h

15 on ithé LECKFBGRFaKSSHf Athecthell afi He tamsteted 12
as sho in Fig. 6. As ahomn in Fig. 7, A insulatiqg
| ayer “fFFd 2285 PN ERTRET Ll BRCPRETRTONY T Shir? RE-UFT

he | | at. .sub ' h h
r espectia oSl Fhof oFatbrbhedt 15 BT ke et 1S
an i nsubat ingoLaver 18.is [erged of the bagk surfaca o,

of the insulating s rate n such a manner t

the respegbi¥e ESEMEQA: £ ChL 0deSodon &8 &X PP may be

used a means by a numerically controlled drilling
apparatus, or a means by a photo—-etching treatment or
a laser beam machining treatment.

The interiors of the through-hcles 16H formed in
the laminated material are then subjected to an
electroless plating treatment and an électroplating

- treatment, thereby forming via holes 16b connected to
the thin metal layers 13A and 153 as shown in Fig. 5.
Thereafter, the thin metal layers 13A and 15A are
respectively subjected to a photo-etching treatment,
thereby forming patterned wiring parts 1léa and
connecting electrodes 13 on the front surface of the
insulating substrate 12 as well as forming terminal
electrodes 15 on the back surface of the insulating
substrate 12 as shown in Fig. 6.

As shown in Fig. 7, an insulating laver 17-1is



thereby obtaining the wiring board 11 for connecti on.

[ 00261 As al so shown on an %&targed scale in Fig. 8,

t he ani sotropically conducti el astomer sheet 20 is

such that a great nunmber of conductive particles P

exhi biting magneti smare contained in an insul ating

el astic polyneric substance. One surface (upper

surfacenen Fbomed)owftHdifforanissetrrepi 6d@l kieCoRIUCLEYAg

el astoner sheet 20, with which a circuit board to be

i nspectedstoaes 1Mtin saeh acmanherr onghenrd, rebpeebyve
proj ected portions D and recessed portions V are

f or redcannsat thonel esirddase 130arthexpbhed, hand, athe

ot her surface of the anisotropically conductive

el ast ohesubdiebtg 23 van tlIf iwhifohmetieomi thagbbolr sufbace of
connection conmes into contact, is snoothed. The

- ani sot Fopi Tadwie tondwebisteagkadolrr sghleed m2Onbdasthat the
surface roughness of 0.5 to 5 pm preferably 1 to 2

Ji m onF &R oree sifmaeel plechirgdsar i acere otghness, i s

too small, it is difficult to sufficiently suppress

t he adHeRISRY ARSFemiydohgardrinaebeaFd att 59T seepnqation.

2ﬁ#ﬁotropicallé conductive 29 el astonmer sheet. |f the

[00f%ace rouBfinBisCi 3NV Oy darTdRtoRE SR RAnGI0it 8.
isdifficult, tg achie stahl e, el ectyical connectio _
Lo the e AT BERAEALgY BRRTHERDET el sauns? Shset o i
ani sotropi cal l.ly conductive, el astomer .sheet 20 has a
surfaéﬂ“ﬁhﬁ%ﬁﬂéf%ggfa tnﬁgg?roéé Frpuctive particles P

exhibiting magnetism are contained in an insulating
-elastic polymeric subsiance.

One surface {(upper surface in Fig. 8} of this
anisotropically conductive elastomer sheet 20, with
which a circuit boapd to be inspected comes into
contact, is roughened, whereby projected portions D
and recessed portions V are formed at said one
surface. On the cher hand, the other surface of the
anisotropically conductive elastomer sheet 20, with
which the wiring board for connection comes into
contact, is smoothed.

The'anisotropically conductive elastomer sheet
20 has a surface roughness of 0.5 to_5 Mm, preferably
1 to 2 um on said cone surface. If this surface
roughness 1s too sméll, it is difficult to |
sufficiently suppress the adhesive property on said

.one surface of such an anisotropically conductive




preferably 0.005 to 0.2 JAm nore preferably 0.01 to
0.1 ~Lmon the other surface, If this surface
roughness is too great, the 2dhesi on to the Wi ring
board 11 for connection becones insufficient, so that
it is difficult to prevent the anisotropically
conducti ve el astoner sheet 20 from separating from

the W eipgtbRardsidetor GORMRCLFack0@344ndBes is too
conductive particles P contained in the

- ani sot gepkeabhyteeONgUEE T Vien el AstONRY EEalkcud@ @beachieve
oriented so as to align in a thickness-w se direction
of thesaabset edpteal byl contuetiive elalistcomtrcalieebo2d to
thereby formng a plurality of chains C of the
conducbevenppetteties P. The chains C of the
conductive particles P are fornmed in a state
di stri but ed The amlsarteogicetivononfiutheve elastomer sheet
ani sotropically conductive el astonmer sheet 20
i rrespetthee of sthéaposrduginsesy dihepmoseced pm,
portions D and the recessed portions V in the one
surf acerefetaelan? sb T opp dald wcomduet prefekabipnBr01 to
sheet 20. [00281 No particular limtation is inposed
on thel 30 Hmi ¢ ntine thiiteden ey fofcet-heTAnt kbt r opi bxde y
conductive el astoner sheet 20. However, the nininu

m,
thickn%%%g?%esﬁr%§e?%ﬂﬂ%FQiﬁxBWﬂﬁ @d@eﬁﬁPnnﬁPethe wiring
pr ef er abl 0,05 to O.

P S TEr t hanfd. TR e SRECHEA CBFLPLBRGEh: of 0 that

the anispotropteally, conquct/ve ¢hastoTer 2hgeta20,!s
conductive elastomer sheet 20 from separating from
the wiring board 11 for connection.

100277 The conductive particles P contained in the
anisotropicalliy conductive elastomer sheet 20 are
oriented so as to align in a thickness-wise direction
of the anisotropically conductive elastomer sheet 20,
thereby forming a_plurality of chains C of the
conductive particles.P. The chains C of the
conductive particles P are formed in a state
distributed in a plane direction of the
anisotropically conductive elastomer sheet 20
irrespective of the positions of the projected
portions D and the rgcessed portions V in the one
surface of the anisotropically conductive elastomer

sheet 20.

[0028] No particular limitation is imposed on the



liable to becone | ow, so that necessary durability
may- not be achieved in sone cases. |If this m nimum
thi ckness exceeds 0.3 nmon the other hand, an
electric resistance in the thickness-w se direction
is liable to beconme high, and necessary insul ating
property anong conductive paths fornmed by

pr essumi 2ahbAN-ABY KA s ber aghd avedsddy lQ@SQ:%n ive
the pitch of electrodes to be connected is snal

[ 00291eThetehast sgepol YOEr HOwSHRSt aRBe HQKHIOM th@ckness is
ani sotropically conductive el astoner sheet 20 is
preferabbyeaapdy yired3 ctsubsy amce nitad Mg =093 ionked to
structure. As a curable polyneric substance-form ng

mat eri &l Zusabl € ff arhigbtrdindimag ahdrkasksnkedspal yaertban
subst ance, nmay be used various materials. Specific
exanpl 8s08 hem eoth¢ nodatder oo ugateedydh exfe thigbber s

such as pol ybut adi ene rubber, natural rubber,

pol yi sapteaerembbelly styrdrmtivg adiserteorcopehyesr 20 is
rubber and acrylonitril e-butadi ene copol yner rubber,

and hy¥i dgbnat@ PSRV ¢ IRy ddfat Bleseis seapollymebility
rubbers such as styrene-butadi ene-di ene bl ock

t er pol Y r e it r2 GHE VR en &0 FeeRé -bl bEkERYs minimum

copoly and hydr ogenated products thereof; and
besi deb %‘h‘frb‘?%?)r‘?%%eeer%o@e@ Wi PhdRE PiblEr hand, an

B L P
:;ztng':iiz;. i b
property among conductive paths formed by
pressurization may not be achieved in some cases when
the pitch of electrodes to be connected is small.
Cf0022] The elastic polymeric substance forming the
anisotropically conductive elastomer sheet 20 is
preferably a polymeric substance having a crosslinked
structure. As a curable polymeric substance-forming
material usable for obtaining a crosslinked polymefic
substance, may be used various materials. Specific
examples thereof include conjugated diene rubbers
such as polybutadiene rubber, natural rubber,
polyisoprene rubber, styrene-butadiene copolymer
rubber and acrylonitrilejbutadiene copolymer rubber,
and hydrogenated products thereof; block copolymer

rubbers such as siyrene-butadiene—diene block

terpolymer rubber and styrene-isoprene block



resulting anisotropically conductive el astonmer sheet
20 in the enbodi nent descri bed above, any ot her

mat eri al than conj ugat ed di etfe rubbers is preferably
used. In particular, silicone rubber is preferably
used fromthe viewpoints of nolding or form ng and
processing ability and electrical properties. [00301

As thec@Ebl?ﬁ@ﬁs“&hﬂhydr%g]@ %ft%er 9@0&1{3@&5 obtabhed byg
|

crosslinking or conden5|ng qui d | i cone rubber.

The | igetddass! (bl@llf‘ﬁ);hk&ﬁerrub@)ﬁa@f,eﬁ@@'tbfaﬁélsr%}yéispos' ty
not hi gher than 105 poi ses as neasured at a shear rate

of 10-gobgestan ribdie, aiychobrobgdensatnliet ypeilicone
addition type and those having a vinyl group or

hydr oxyhblge o pet1ASl sapegidfdpy 1exanpbeslyinéer eafbe eande
nmentioned di nethyl silicone raw rubber, nethylvinyl

si | i coarehy bawme-tiobygry laamck—dienley tplenyine nytulshd s cone

raw rubber. [00311 Anpong these, vinyl group-containing
liquid silWbeneveabber (eshytanproup cequareidngt the

di met hyl  pol ysil oxane) i.s generally obtained by

subj ect¢siyl tiimrarHdadiropioaddlyl apedeetive elastomer sheet

di met hyl di al koxysi |l ane to hydrolysis and condensation
react ioh ih e gphesdneatadesgribed above, any other

di met hyl vi nyl chl or osi | ane or di et hyl vi nyl al koxy-
si | and"&HrRRF e dded \?éw UgpAELi ORERE ngRPRF § éo T eTably

roduct b for exa repeat ed di ssol uti.on-
Sr eci dw‘st%{% oﬁn EF&EEE *Fic TR A§ \PFWPrablY

ngjugi %39 m t eer r\rfllré%!p%ltl:'lger e:‘:)fmofd:{)r%t‘ aolrneport%&/lng and
processing ability and electrical properties.

T0030] As the silicone rubber, is preferred that
obtained by crosslinking or condensiﬁg liguid
silicone rubber. Thé liguid silicoﬁe rubber
preferabiy has a viécbsity not higher than 10° poises
as measured at a shear rate of 10! sec and may be any
of condensation type, addition type and those having
a vinyl group or hydroxyl group. As specific examples
thereof, may be mentioned dimethyl silicone faw
rubber, methylvinyl silicone raw rubber and
methylphenylvinyl silicone raw rubber.

[0031] Among these, vinyl group-containing liguid

.silicone rubber (vinyl group-containing dimethyl
polysiloxane) is generally obtained by subjecting

dimethyldichlorosilane or dimethyldialkoxysilane to

hydrolysis and condensation reaction in the presence




cyclic siloxane such as octanethyl cycl otetrasil oxane
to anionic polynerization in_the presence of a

catal yst, using, for exanpl e;<di nmethyl di vi nyl sil oxane
as a polynerization term nator and suitably sel ecting
ot her reaction conditions (for exanple, anounts of
the cyclic siloxane and pol ynerization termnator).

As theogatiah¥shyl OinyDenh 8prOH Lamo! yied ity A% 1 koxy—
be used an alkarl such as tetranet hyl anmoni um

hydr oxksdgafe Bn8UEYEPEHOSPRONY UFR AWyEl i eh Prere reaction
silanol ate solution thereof. The reaction iIs
conducpeddattaby enper adxsiepDé, fefev@l s A% Hion-
1300C. [00321 On the other hand, hydroxyl

gr oup- poatapihtagiohi quid silicone rubber (hydroxyl
group-contai ning dinethyl polysiloxane) is generally
obt ai ned by Lismbdestiilngodienetbpkdi bhz7ongsiviane g@roups at
di met hyl di al koxysil ane to hydrol ysis and condensati on

r eact i bath nteheiprbselveraft disgetthd ingadt dohlsagsicltang &
or di net hyl hydr oal koxysi | ane and successi vel y
fractiengtingsthexamactidn 7 coicamanhy oy lotamyeeiloxane
repeated di ssolution-precipitation. 33 The hydroxyl

gr oup- te L AP IR T SR Hi o ridisb@rasengesef @
obt ai ned by subjecting a cyclic_ siloxane to anionic

pol ynmeTd Y S it HHe pr¥s carde 4iaein]ei vinyilagloxane
for exanmpl di net.hyl hydrochl aor o- si

ot hyl Gy ORI T ot 1 2l Ry PRYO At RB Y s BRARE T iR

as a Q%h%g?rféggﬂfgh conditions {for example, amounts of

the cyclic siloxane and pelymerization terminator).
As the catalyst for the anionic polyme;ization, may
be used an alkalil such as tetramethylammonium
hydroxide or n-butylphosphonium hydroxide or a
silanolate solution thereof. The reaction is
conducted at a temperature of, for example, 80 to
130°C.

[0032] On the other hand, hydroxyl group-containing

. liguid silicone rubber (hydroxyl group—containing

dimethyl polysiloxane) is generally obtained by
subjecting dimethyldichlorosilane or
dimethyldialkoxysilane to hydrolysis and condensaticn
reaction in the presence of dimethylhydrechlorosilane
or dimethylhydroélkoxysilane and successively
fractionating the reaction preduct by, for example,

repeated dissolution-precipitation.



term nator and suitably selecting other reaction
conditions (for exanple, amounts of the cyclic

si |l oxane and pol yneri zation %%rninator). As the

catal yst for the anionic polynerization, may be used
~an al kali such as tetranet hyl aiTmoni um hydr oxi de or n-
but yl phosphoni um hydroxi de or a silanol ate sol ution

thereof. TheHeagiroRyhSqeongLUSs St Al i@y LRIl RAt4H 8 cone
of, for exanple, 80 to 1300C. [00331 As the liquid

si | i copgbbebbes, a1 so phefamdl vy Wsedethahghaviepgiac
conpression set of at nost 35% nore pre?erab y at

nost 20% asaneassrafidrid e lkeemizatiancihedhpr pddgknce of

at 150" C. When this conpression set is at nost 35%

t he resutatabysin sctivepi dald yxaapndyctimetelaRyarechloro-

sheet 20 cones to have good durability when it is

-conpr esskane epeatledidi iy ricicd 1l otrhis¢knessew se

direction. It is hence preferable to have such a

conpr edEhothysEtyds tdoeyvisiidaend skl Rcpnéymabbeatios

preferably used that having tear strength of at |east

7 kN nyerpprat g efrsy giilyakilyl egdectodngNpriias neastied

inthe formof a cured product at 230C. Wen this

tear FPREHHARR hfog PXRNPAFer 2RPYRES, of heheegtiftiag

‘ani sotropi cally conductive el astonmer sheet 20 cones

to have ORI SbPCHFFeRpEATLPT| §CEBIPREISRd AS the

repeatedly in its thickness-wise direction. It is

hence %ﬁqf;ayléfr%oq % 38 o0k PRAYTSEFERGt D | AEY pe used

preseqﬁllgEﬁg¥£ %%bhtg% %8%?5%g§h§fa§§énium hydroxide or n-
bﬁtylphosphonium hydroxide or a silanolate solution
thereof. The reaction is conducted at a temperature

of, for example, 80 to 130°C.

- [0033] As the liguid silicone rubber, is preferably
used that having a compression set of at most 35%,
more preferably at most 20% as measured in the form
of a cured product at 150°C. Wher this compression
set is at most 35%, the resulting anisctropically
conductive elastomer sheet 20 comes to have good
durability when it is compressed repeatedly in its
thickness-wise direction. It is hence preferable to
have such a compression set. |

As the liquid silicone rubber, is preferably
used that having tear strength of at least 7 kN/m,
more preferably at least 10 kN/m as measured in the

form of a cured product at 23°C. When this tear



and tear strength of the cured product of the liquid
si-l i cone rubber can be neasured by nethods in
-accordance with JI'S K 6249. % 0341 Such an el astic

pol ymeri c substance preferably has a nol ecul ar wei ght
Mv (wei ght average nol ecul ar weight as determned in
ternms of standard polystyrene) of 10,000 to 40, 000.

It al sgrpeaferabby7 hasmaorohagidar sl ghlsulting
distribution index (a ratio Mw M1 of weight average

ol ecukat seeirgpt cMi dscottief ivded dgtdmermhett 20 comes
standard pol ystyrene to nunber average nol ecul ar
wei ght tdhhasedgbted ndwmetb i i terwiserofit stsamdapdessed
pol ystyrene) of at nost 2 fromthe viewpoint of heat
resi st aapeavédihein estd tingrlamsotwigE ddlrlegtion. It is
conductive el astoner sheet 20. [00351 In the above, a
curi ngheatal ystf¢vzbarimdrahe sypdl yreeri etrength.
substance-fornmng material nmay be contained in the
pol yneri ¢ sdbpsttiscerefeniyi agvanterhal thascaupnessgon set
curing catalyst, may be used an organi c peroxi de, o
fatty aefdteed ToRpPuid chyidrosiuspdaregdegtapfsther Liquid
the like. Specific exanples of the orgﬁnic geroxlde
used 3511HEORAIERRINFFaRf RRFHEUHE BERZBYF 12
per oxi de, gisdic cl.obenzayl _peroxide, dicunyl
per oxi Ye fre %ﬁqi%%ﬁ9¥ oxi de. Specific :
les of the fatty acid azo conpoun used as the
0BT oot alyh PRcFIABEL S BRRETenbe PiRsia PreriFanly
* has a molecular weight Mw (weight average molecular
weight as determined in terms of standard
polystyrene) of 10,000 to 40,000. It also preferably
has a molecular weight distribution index (a ratio
Mw/Mn of weight average molecular weight Mw as
determined in terms of standard polystyrene to number
average molecular weight Mn as determined in terms of
standard polystyrene) of at most 2 from the viewpoint
of heat resistance of the resulting anisotropically
conductive elastomer sheet 20.

[0035] In the above, a curing catalyst for curing the
polymeric substance~forming material may be contained
in the peolymeric substancefforming material. BAs such
a curing catalyst, may be used an organic peroxide,
fatty acid azo compound, hydrosilylated catalyst or
the like.

Specific examples of the organic peroxide used



Specific exanples of that used as the catalyst for
hydrosilylation reaction include publicly known

catal ysts such as platinic cht oride and salts thereof,
pl ati num unsat ur at ed group-contai ni ng sil oxane

conpl exes, vinylsiloxane-platinum conpl exes,

plati num 1, 3-di vi nyl t et ranet hyl di si | oxane conpl exes,

conpl exgstRf dd o1 aﬁﬁﬁhgéﬁhu%%l%aepﬁeﬁeeyﬁepaBQdee
pl ati num acetyl acetate pl ati num chel ates, and cyclic

di ene- Bi§@ié&&ﬁdﬁéﬁﬂd%&e%efBﬁgd%”D@ﬂbuﬁ&ltB@réﬂ&a@gand di-
catal yst used is suitably selected in view of the

ki nd ofetheuipal Weridxaggubst ance-forming nmaterial, the
kind of the curing catalyst and other curing
treatnent cepdtifdosexatjoweyess tHe iw@gnerdld vz tampound
15 parts by weight per 100 parts by weight of the

pol ymersed substreneerr ifhar mdzng lyatedhal udp00361 I n the

el astic polyneric substance, as needed, may be

cont ai awb It s aortyamoing thiillker such as ordinary silica
powder, colloidal silica, aerogel silica or alumna

By cont ai ni Bgesuthc sgxdmpiemmic flidd ersed ¢ the catalyst
thi xotropic property of the resulting nolding 36

mat er i%AT froidrestdivAritgonhEcantsonr dpFéade ypebhdaty i feown

el astonmer sheet 20_is ensured, the viscosity thereof
becomé@qﬁ%ﬂﬁtstﬁ%m@i§§eﬁ§ﬁ5ﬁn§Fa&h%QF}d@faPﬁesaltS thereof,
conductive particles is inproved, and npreover the

st r engtif DR REnsasHretRg HEPBBFFBBF%N?/‘J cOhteREESe

el ast oner__sheet 20 c n. ?e nmade T g
complexes, vinylsiloxane-plafinum complexes,

platinum-1,3-divinyltetramethyldisiloxane complexes,
complexes of triorganophosphine or phosphite and
platinum, acetyl acetate platinum chelates, and
cyclic diene-platinum complexes.

The amount of the curing catalyst used is
suitably selected in view of the kxind of the
polymeric substance-forming material, the kind of the
curing catalyst and other curing treatment conditions.
lHowever, it is generally 3 to 15 parts by Weight per
100 parts by weight ¢f the polymeric substance-—
forming material.

[0036] In the elastic polymeric substance, as.needed,
may be contained an inorganic filler such as ordinary
silica.powder, cclloidal silica, aerogel silica or
alumina. By containing such an inorganic filler, the

thixotropic property of the resulting molding




No particular limtation is inposed on the anount of
such an inorganic filler usgﬁi However, the wuse in a
too great anount is not preferred because the
orientation of the conductive particles by a magnetic
field cannot be sufficiently achieved. The viscosity
of the sheet-formng material is preferably within a

range mdtdfr D0+ obk00Qn00@hepandtodrbSIPLI B Wendlictive
250C. [00371 As the conductive particles P contained .

I n theeldaisemamtshdea] ,20cardetthvedpathe ct escexhtpithageot
magneti sm are preferably used fromthe vi ewpoi nt of
per m théagndhdmdlo bhecadishpreloentedbsbiag ¢H dhe gn
in a thickness-wi se direction of the anisotropically
conductonvduct iast grertisfiest 120 ibprappd yi mgd amomeepret i cthe
field. Specific exanples of such conductive particles
P i ncladeerpeih i edicofregui sliisgexhi o tioryt emphet¢emuctive
such as nickel, iron and cobalt and particles of
al | oysskarfiaesty, hwati @lesasoheanpiaghsaleh a netal ,
particles obtained by using these particles as core
particles alfl BRaAtifgl&Urfatidatgrr Bé ABPeSEEr PRcIBS
with a nmetal having good conductivity, such_as _gold,
37 sia®Rmt BA Isé’dﬁ%uﬁPonlnPﬁaan?n flpla%\'/%lf A28 obtigREGT - the
by using .particles of a non- netic netal, rticles
of  aSndrhdn o F5eRlnEEOIRhCRE O RERL HHEIL besauce
partigl.es of, a l.ymer _as, core particles and platin
Sur f acd o AP =IGPE Bhr ERE SEPUI h I dRHU IR BY &
- magnet]¢ NSl 4968 SUGHABS Bhokek: L; GPA) tacibeq.

The viscosity of the sheet-forming material is
preferably within a range of 100,000 to 1,000,000 cp
at a temperature of 25°C.

[0037] _ As the conductive particles P contained in the
base material, conductive particles exhibiting
lmagnetism are preferably used from the viewpoint of
permitting.them to be easily.oriented so as to align
in a thickness-wise direction of the anisotropically
conductive elastomer sheet 20 by applving a magnetic
field. Specific examples of such conductive particles
.P include particles of metals exhibiting magnetism,
such as nickel, iron and cobalt and particles of
alloys thereof, particleé containing such a metal,
particles obtained by.using these particliles as core
particles and plating surfaces of the core particles

| with a metal haVing good conductivity, such as gold,.



particles obtained by coating the core particles with
bot h conductive magnetic subgéance and nmetal having

good conductivity. Anong the particl es obtained by
using particles conposed of a ferromagnetic.

substance, for exanple, nickel particles as core
‘particles and plating their surfaces with a netal

havi ngsgoedr, condusdiwh ton RaFdigy] Pdntiealed @3beained by
preferably used. No particular limtation is inposed

on a Mmealsg partfedés ngr thehsiianrs iof rMch@lGop@rticles of
- particles with the conductive netal. However, the

coat i ngnmhgobgantonsuiedechdyy, fuh exanllaes thedkcabr
plating or electroplating. [00381 Wen those obtained

by coap&ngithes sof fages.wofer tdwe aore pparticdkesamwdt hlating
the conductive netal are used as the conductive

parti ctesffces het co igwra atee t{iprigpomtiitdn aotoaduatene
coated with the conductive netal to the surface area

of themegretparsilsey)cofsudthascoridbetli ve rebal tonante
particle surfaces is preferably at |east 40%, nore

pr ef erRdFyigtes ekt sy byp&oEtdmdarthy GPéﬁePéBFyCh$S with
"to 95% fromthe viewoint 38 of achieving g
condué??%@tﬁoanE¥%ﬁﬁmmﬂgqﬂtthéu@@ﬁ&@€F|?@dnﬁﬁﬁﬁlt%aVlng
coat is refe ny 0.5 to 50% by wei ght, nore

pr efer%cb‘?‘g ‘iorf CHH%4y wei ght, still nore preferably

oy verone BabBr Bhes o AFEL LY, hELSIGRuY a0

Condu%ﬁ%f%acles composed of a ferromagnetlc substance, for

example, nickel particles as core particles and
ﬁlating their surfaces with a metal having good
conductivity, particularly gold are preferably usea.
No particular limitation is imposed on a means

for coating the surfaces of the core particles with
the conductive metal. However, the coating may be
conducted by, for example, chemical plafing or
electroplating.

f0038] When those obtained by coating the surfaces of
the core particles with the conductive metai are used
as the conductive particles P, the coating rate
(proportign of an area ccated with the conductive
metal to the surface area of the core particles) of
the conductive metal on the particle surfaces is
preferably at least 40%, more preferably at least 45%

partiCularly preferably 47 to 95% from the viewpoint




|

metal to coat is gold, the coating anount thereof is
preferably 2 to 30% by weig nore preferably 3 to
20% by weight, still nore preferably 3.5 to 17% by

- wei ght based on the core particles. [0039] The

particle dianeter of the conductive particles Pis
preferably 1 to 1,000 m nore preferably 2 to 500 m
furthepfpaeheéeabhy dodd FHHudaivdant.i cul arly

preferably 10 to 200 m The particle dianeter

di stri buti oiTheDambohtobft hbe conductiwve mpatdl ctescdrtsis
preferably 1 to 10, nore preferably 1.01 to 7,
furtheprpfefephpl§. 5 .106 306 By wednhitcuharky ppeékerbilyy 1 to
1.1 to 4. Conductive particles P satisfying such

condi t PBAsbAreeighd, athdiemprsubkiedicenblel écttei 6&F by

~contact is achieved anong such conductive particles.

No parVeéahhr Pariiatliegny priofseaddyodt the206r by oRight
the conductive particles P. However, they are '

pref eradFodi o0 tHee fann SR Taisdiker-e BhertBlre epnduenbye

of secondaryagsrticLes obt ai ned by aggregating these ,
parti cPeE24 rlom G497 ViSeW9dtnt tHE FEAH-EOI AGCEREMEETEEL is

ily di dint I A bst - f ' 9
ool oL PELSEd .1 DG PBLY eI g Ut ance Lor g 9.
ti P is f I t nmost 5% f I
0o S ] SH30YgBE B 32000 B €170,y

part'Q@Q@%ﬂylﬁﬁﬁLF%%bkéegé ?g?ta%%%c he use of

conduct particles I'ng Such- condi ti ons

[dyg@%ents Of The particle diameter of the conductive

particles P is preferably 1 to 1,000 Mm, more
preferably 2 to 500 pm, further preferably 5 to 300
pm, particularly preferabiy 10 to 200 pm. The
particle diameter distribution (Dw/Dn) of the
conductive particles P is preferably 1 to 10, more
-pfeferably 1.01 to 7, further preferably 1.05 to 5,
particularly preferably 1.1 to 4.

Conductive particles P satisfying such
conditions are used, whereby sufficient electrical
contact is achieved among such conductive particles.:

No particular limitation is impoéed on the form
of the conductive particles P. However, they are
preferably in the form of a sphere or star, or a mass
of secondary particles obtained by_aggregating-these
particles from the viewpoint of permitting them té be

easlily dispersed in the polymeric substance-—forming



i nhibits occurrence of bubbles upon a curing treatnent

of the polyneric substance-formng material. [00411

Those obtai ned by treating siiffaces of the conductive

particles with a coupling agent such as a silane

coupling agent may be suitably used as the conductive

particles P. By treating the surfaces of the

conducfbyerpanticles with the coupling agent, the

adhesi on property of the conductive particles to the
[®astic pol ymes v tsabsbaneati sni 0pE ¥EHuSO ddhBatticles P

resulting anisotropically conductive el astoner sheet

20 is ipppevedraprdusabiddd 59 N MiepeptredcusBlyThe most 3%,

anmount of the coupling agent used is suitably

sel ect ediilt hbnel prefsraibty aftf ectsitngst, hearchoadugriyity

of the conductive particles P. However, it is

pr ef er abkyesachy ant ammintl 4 .haTha ceat ohgeosmbective

(proportion of an area coated with the coupling agent

t o t heprsuriates af ewa uifs fherx endiic ttiond itdpes parevehes) or

of the coupling agent on the surfaces of the

conductihebphs t petwereasumis budbdes| vror %5 unbRE

preferably 7 to 100% still nore preferably 10 to _

100% Pperiteehtrey prefepiplsr2o $@IvoRe APy material.

The conductive particles P are preferably contained in
[QQﬁé]anisotrgﬁpéﬁlP?tébﬂﬁﬁc?Yv%F%ﬁ%&ﬁQnﬁHrfa§ﬁ§ePf2@W%1

a proportion of 5 to .3 @b'nnr% preferably. 7 to 27%

par t i cePATRGE Y erRAEbiS of0 i 2§%CPHP??=;P 298R T VDY Oieds &

fractio Waen this proportion is at.least 5%

conductt VAP DT KN ARGt 9V Rl FUtheBTborsrg 2o the
conductive particles P. By treating the surfaces of
the conductive particles with the coupling agent, the
adhesion property of the conductive particles to the
elastic polymeric substance is improved, so that the
resulting anisotropically conductive elastomer sheet
.20 is improved in durability in repeated use.

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 an amount that a coating rate
(proportion of an area coated with the coupling agent
to thé surface area of the conductive core particles)
of the coupling agent on the surfaces of the
conductive particles amounts to at least 5%, more
preferably 7 to 100%, still more preferably 10 to

100%, particularly preferably 20 to 100%.




resi stance value are fornmed in the thickness-w se
direction. \Wen the proportipgn is at nmost 30%on the
ot her hand, the resulting anisotropically conductive

. el astoner sheet 20 conmes to have necessary elasticity.
It is hence preferable to contain the conductive
particles P in such a range. [00431 In the

[ &lot r opi cdltley copAdattireepalastbaerP sheatr ot rahe
nunber (the nunber of the conductive particles P for
f or mi ngortebheldicin Vidhg @i sot rotpd cafliyc kpaduchiiye elastomer
direction; hereinafter also referred to as "nunber of
conducti&Rt pat hit o mafRpFarionclodsS) tooBlfthemesadneefgeably
particles P aligned in the thickness-w se direction
t hereof 2 pfef amtirdardy poefsrePdred? #préds in terms
preferabply 5 to 15 particles. Wien the nunper of
conduc? V& PHih- PRI -palReR | BR1F sPROPHEFIGR| BS &y least
nor e, scatter of an electric, resistance_vyalue |n ,
Such’ at® ark AT EaRAY t o SHIGEEr o8 Tl aSPoMtr 18hEbF BB
beCom%%g¥g{q¥L Wen the %unber of %gndgﬁti%e s
path-forMqurﬁﬁtWa‘%%aF? Brmﬁgr%Pcl § *FEEESdn"thE
ot her h, the d I Lon f_the chains of .t °
conduc ﬁ{/%tplaor i cﬁégng?%%e%r%rg réljlon bjéséoarrte Hgorseta{lﬁj u"poonn the
COMpPr &33{HN h%fné,uqé?lea&gs%ﬂlﬁ%r 88&88&&@&?999@ tdfductive

and so Tl val ue .

el ast oner sheet 20, sé in.reststanc

i s scanchlobrddiCWHRL it dotehORC G RFLHRIANL AP e1asticity.

control the number of the conductive particles wthin

S|UCht At angerdQ044trbRabhe 2P sghEaPhcahlYcsRaduei{ye
el ast oner

particles P in such a range.

[0043] In the anisotropically conductive elastomer
sheet 20, the number (the number of the conductive
particles P for forming a conductive path in the
thickness-wise direction; hereinafter also referred
to as “number of conductive path-forming particles”)
of the conductive particles P aligned in the
thickness-wise direction thereof is preferably 3 to
20 particles, more preferably 5 to 15 particles. When
the number of conductive path-forming particles is 3
particles or more, a scatter of an electric
resistance value in such an anisotropically
conductive elastomer sheet 20 becomes narrow. When
the number of conductive path-forming pérticles is 20
particles or less on the other hand, the deformation

of the chains of the conductive particles P does not



sheet 20, an antistatic agent may be contained within
l[imts not inpairing the insulating property of the
el astic polyneric substance.?®s such antistatic
agents, may be used: nonionic antistatic agents such
as N, N-bi s(2- hydroxyet hyl)al kyl am nes,

pol yoxyet hyl ene al kyl am nes, fatty acid esters of

pol yoxyetBikegeeat ke s re HiNelH hdkt ¥naci d
esters, sorbifan fatty aci esters, polyoxyethyl ene

sorbi tanikattypach i eSé®idactiRR Yaxseihvkeracaki phat kg so
al cohol ethers, polyoxyethylene al kyl phenyl ethers

and pokyethyhenesigtyeed datiey iaCis¢skelSindAr@BHC It is
antistatic agents such as al kylsulfonic acid salts,

al kyl brazeaesutfeniiclacid caltire,1 ahkyhumbelf afeshand

al kyl phosphates; cationic antistatic agents such as

t et r aatkyantone uparsiad tes andhin aldepl heraybammoni um
salts; and anphoteric antistatic agents such as
[H144] bet ai nda téued angedazopi oel 1y pecrahphioter idlastomer
conpounds. [00451 Such an antistatic agent is _

cont ai feelet 2@ hean aarisigttiedgicc aldley tcoapubei venebasednwithin
sheet 20, 42 whereby the anisotropically conductive

el ast ohERitsHeet PW5iyimcerdst dasvdathngbpredeftpnpf the
accumul ating electric charge on the surface thereof,

so t hat 1l RMeitiicotsBsi-68Lry conducti ve el ast omer
sheet is wused in, for,K exanple, electrical inspection

of circuit*BosPas, PRSI SRR By THYs Sfarge b

nonionic antistatic agents such as N,N-bis(2-
hydroxyethyl)alkylamines, polyoxyethylene alkylamines,
fatty acid esters of polyoxyethylene alkylamineé,
glycerol fatty acid esters, sorbitan fatty acid
esters, polyoxyethylene sorbitan fatty acid esters,
polyoxyethylene aliphatic alcohol etherxs,

_ polyoxyethylene alkyl'phenyl ethers‘and_polyethylene
1glycol fatty acid estérsf | |
anionic antistatic agents suﬁh-as alkylsulfonic acid
éélts, alkylbenzenesulfonic acid salts, alkyl
sulfates and alkyl phosphates}
cationic antistatic agents such as tetraalkylammonium
salts and trialkylbenzylammonium salts; and
amphoteric antistatic agents such as alkylbetaines
and imidazoline type amphoteric compounds.

[0045] Such &n antistatic agent is contained in the

anisotropically conductive elastomer sheet 20,



el ectric charge fromthe anisotropically conductive

el astomer sheet 20 upon inspggtion can be prevented,

and noreover good conductivity can be achieved with

still smaller pressurizing force. In order to surely

exhi bit such effects as described above, it is

preferable to contain the antistatic agent in such a

manner whhaeby hehe odnieo tragsicstliyi toprogfucttheebadestomer

mat eri al conposed of the elastic polyneric substance

form nghept ahi SdtpmpNsied wondddbilvedelfasmoaecughbating

20is 1 x 109 to 1 x 1013 n. cm [0046] The

ani sot fopFEBRl ¢ ycharmricn Videe|sasttemer theheef, 200 chlire bewhen .

produced, for exanple, in the follow ng manner. A

f 1 onabFRe B HF Pgr TRl Geaduictdvepedparerepysheet is

di. spersi ng conductive particles exhibiting nagnetism

inal ‘il-ﬁ%q% dthol §FrerS TR iset SACEdFRnd AREeETap  of
~which wll beconme an elastic polynerjic substance b

bei ng Tt ey STlﬁ?Qﬂ%ﬁ?“P@ﬁE?sagyi5?%%??%Q%do n

Fig. 9 f - Si di .nmenber .21 and th .

9, O R S Ao 8 TSRS, A A e

43 - ti h i ded,
COPPESEhEl BRI (ISR SRy e

frame e spac Opéen
h gt f . L nt . .
i ot b % BT yatar syl chR B i eyea with

thi cknass carfasRANdiAg Lo LRGt Bhekgess of the
ani sotropi cally conductive el asStonmer sheet, is

In order to surely exhibit such effects as
described above, it is preferable to contain the
antistatic agent in such a manner that the volume
resistivity of the base material composed of the
elastic polymeric substance forming the
anisotropically conductive elastomer sheet 20 is 1 x

0 10° to 1 x 10" Q-cm.
[0046] 'The anisotropically conductive elastomer
sheet 20 can be produced, for éxample, in the
follewing manner.

A flowable molding material is first prepared by
dispersing conductive ﬁarticles exhibiting magnetism
in a liguid polymeric substance-forming material,
which will become an elastic polymeric substance by
being cured, and at the same time, as illustrated in
Fig. 9, one surface-side molding mémber 21 and the

other surface-side molding member 22, which are each



arranged on a nol ding surface (upper surface in Fig.
9) of the other surface-side nolding nenber 22, the
nol ding material 20B preparé@ is applied to wthin

- the opening of the spacer 23 on the nolding surface
of the other surface-side nolding nenber 22,  and the
one surface-side nolding nenber 21 is arranged on

this nebmbsedrserd alort@BgntS¥CRnacABnaee bhavibks. &
nol di ng surface (lower surface in Fig. 9) comes into

- cont actravhd-hl 1ihe I @3makeiical hd8Ban pbRe47hgl Rattheg a
above-descri bed process, resin sheets conposed of a
pol yi néltkepa eRittteddoyast@rneeshipe a€r yhecinesndedr

" the like may be used as non-nmagnetic sheets form ng
t he onensirfrage-csildy mohdoagirenbéns2dmeandhthé ehfier
surface-side nolding nenber 22. As the one
sur f acermikdesmldimgspendéeng2ip itde thedkaemenbér thehe
nol di ng surface 21S of which has been subjected to a
r oughet P tnagitarddy conflucmiver efasteneposhieehis Fsand
recessed portions H at the nolding surface 21S, as
i1 ustdaaE@Esh of ¢ mpaddipg sypéerei duRPERoa¥rfafFe 1in
conducting the roughenin treatnment on the noldin

gmg9§’22,

sur f ade-%f 9_t)hé>foﬁélesGFPSgeSM_fa§Pdéiﬁ’él BPAE-HEnH
ot oG @A RATE Rt Ten L1 RBRoPREPORANAL S AEPF ALSBt Rer
Pavi nd o PPt TRoP BRSO T SR8 SRREELTf ag® ThUGRRbELRT
of thesur Sgen%fs%%Ea%%h%%ssurface—side molding member 22,
and the one surface-side molding member 21 is
arranged on this moliding material 20B in such a
manner that its molding surface (lower surface in Fig.
_ 9) comes into contact with the molding material Z0B.
- [0047] In the above—-described process, resin sheets
- composed of a polyimide resin, polyester resin,
acrylic resin or the like may be used as non-magnetic
sheets forming the one surface-side molding member 21
and the other éurface—side molding member 22.

As the one surface-side molding member 21, is
used a member, the molding surface 215 of which has
been subjected to a roughening treatment to form:
projected portions T and recessed porticns H at the
molding surface 215, as illustrated in Fig. 10. ‘As

specific methods for conducting the roughening

treatment on the molding surface of the one surface-



in the one surface-side nolding nmenber 21 is set

according to the intended surface roughness of one
surface of the resulting anléétroplcally conducti ve

el astomer sheet 20 and specifically controlled to 0.5

to 5 4m preferably 1 to 2 (err)m On the other hand,

the surface roughness of the nolding surface in the

- ot her sudkaee-siide nehBeRg21 MEADE b Zdrs: isetedageor di ng

to the intended surface roughness of the other

sur f aceaofibilhetieguntihgd, adm Sof FHpic aldthceoRAWCHRee 1ike .
el astoner sheet 20 and specifically controlled to at

- nmost 003 phe préferbbhg, &s ltho dihizrmurithecthiicknesd ding
of each of the non-nmagnetic sheets making up the one

sur f aceenpde A8l dingusedbermdidbeandavtihg et Heat molding
surface-side nolding nmenber 22 is preferably 50 to 500
Am nofBrpEEkerably 75 to 300 4m If this thickness

is smaller than 50 ~(err)m strength required of the

mol di ng mentiére mayr fdee Beugbhpased | the sonediasesnriigce 218
this thickness exceeds 500 4mon the other hand, it

may belBi FRECONE FRT 53R Tl dnaldingpryriemnghetpeset
field of ne%essar |ntenS|ty to a 45 nolding materi al

| ayer , 2WAPERIP| FO bR deSthgsied ssabeeguenteyiepaoagione
R L e T
éﬁr}Zceﬁggﬁg (%Eg n6%¥95§%c1¥§Egii§-CQXtEQElggeto 0.5
to 5 Um, preferably 1 to 2 Mm. |
On the other hand, the surface roughness of the
molding surface in the other surface-side molding
member 22 is set according to the intended surface
roughness of the other surface of the resulting
'anisotropically conductive elastomer sheet 20 and
specifically controlled to at most 0.3 Mm, preferably
6.1 to 0.2 pm. |
The thickness of each of the non-magnetic sheets
making up the one surface-side molding member 21 and
the other surface-side molding member 22 is
preferably 50 to 500 Mm, more preferably 75 to 300 pm.
If this thickness is smaller than 50 pm, strength
required of the molding member may not be achieved in
some cases. If this thickness exceeds 500 pm on the

other hand, it may be difficult in some cases to

apply a magnetic field of necessary intensity to a



and the other surface-side nolding nmenber 22, thereby
forming a nolding material |ayer 20A having a
necessary thickness between %%e one surface-side
nol di ng menber 21 and the other surface-side nolding
menber 22. In this nolding material |ayer 20A, as
- shown on an enlarged scale in Fig. 12, the conducti.ve

parti Cﬂn@ﬁdfm?ﬁﬁa@@ﬁiﬂ ned dn af ieueRli 1disePeksed: bed
state. As illustrated in'Fig. 13, for exanple, a pair

of el egtrosggeetsy27 and 28 are then arranged on a
back surface (upper surface in Fig. 13) of the one

[osurglace- si desnmelldueg reesbein 2digndi a, backrssgdmeaoll
(Il ower surface in Fig. 13) of the other surface-side

mol di ngevietdel 6 22ompokd e @l eotdsammagnetd 1224aa8d28

are operated, thereby applying a parallel magnetic
field s$wopdret hod draigl reed erd alsddayer pA@&hi nhiet solding

t hi ckness-wi se direction. As a result, the conductive
parti chase RPlall Spertded dme tshe fagledisriglemapédial heyeer 21
20A are oriented so as to align in the thickness-w se
di r ectamwsh Wi |ethest duyifiagetisd dst aod ddingt mephesd22n Bhereby
plane direction as illustrated in Fig. 14, whereby a
46 plipmring ofmeling retegéh lcdmpyesed08f hereng a
conductive particles P and extending in the )

t hi ckRELHETY hidaEsén Pateersr 8§ PRet Rersggeeside
distributed in the plane direction. In this st

the nmOIYiHFMIEIH lager 568 P§he§usflééﬁ@a-%géerholding
curing treatment, (Lhefeby, BIQONS N9 8ot 1ayer 208, as
shown on an enlarged scale in Fig. 12, the conductive
particles P are contained in an evenly dispersed
state.
As illustrated in Fig. 13, for example, a pair
of electromagnets 27 and 28 are then arranged on a
back surface (upper surface in Fig. 13) of the one
surface-side molding member 21 and a back surface
(lower surface in Fig. 13) of the other surface-side
molding member 22, and the electromagnets 27 and 28
are operated, thereby applying a parallel magnetic
field to the molding material layer 20A in its
thickness-wise direction. As a result, the conductive
particles P dispersed in the_molding.material layer
- 20A are oriented so as to align in the thickness-wise
direction while retaining the state distributed in a

plane direction as illustrated in Fig. 14, whereby a



ani sotropically conductive el astonmer sheet 20

contai ning the conductive pa éicles Pin a state

oriented so as to align in the thickness-w se

direction in the elastic polyneric substance and
distributed in the plane direction. [00491 In the
above-descri bed process, the curing treatnent of the

nol di ngloatettal of ayled i2OA reecHeomperddc bed the theductive
state that the parallel magnetic field is being

appl i edartbukbeerp dme dxteatdierd imaythealtddchecseerdicted
after stopping the application of the paralle

magnet férérelion Jwe fonressiity thfe tshetpadakitelibmigdetine the
field applied to the nolding material |ayer 20A is

pref erBbiyea@ifertemity that it anounts to 0.02 to

1.5 tesla on the average. As a neans for applying the

paral | el nadgRetthés #tefd,tbhe Heohdiny rmep vrtierd alavyaayet0A is
20A, pernmanent magnets may al so be used in place of

the el 88PFoneRfhets 2 AL iqch t3epasant agReby, papducing an
preferred those caonposed of al unico (Fe-Al-Ni -Co

al | oy) 2113 reReeag % (rondues ive ehastrreri areRsi €9 of

47 the paral] el gnetic field within the above range
'S acHTBU L oh RO AN BAE CoF L EReB T dRngtate

material., layer 20A i_s sul.tabl, | ected, according to
the  rarsrt R peod® iQuavert thetlrchimehiora oo
'gggs{ﬁgiﬁécé§Hﬁj%%?%%ebélés@ﬁétpEi%%EEEQVSué@E&hEEFand
' distributed in the plane direction.

{0049}' In the above-described process, the curing
treatment of the molding material layer 20A may be
conducted in the state that the parallel magnetic
field is being applied. However, the treatment may
also be conducted after stopping the application of
the paraliel_magnetic~field. |

The intensity of the parallel magnetic field
applied to the.moiding méterial layer 204 is |
preferably an intensity that it amounts *o 0.02 to
1.5 tesla on the.average. |

As a means for applying the parallel magnetic
field to the molding material layer 20A, permanent
magnets may aliso be used in place of the |
electromagnets. As such permanent magnets,lare

preferred those compcsed of alunico (Fe-Al-Ni-Co

alloy), ferrite or the like in that the intensity of



tenperature and heating tine are suitably selected in
vi ew of the kinds of the pol% ric substance-form ng
mat eri al nmaki ng up the nol di genaterial | ayer 20A,
and the like,the tinme required for novenent of the
conductive particles P, and the |ike. [00501 According
to such a process, the nolding surface 21S of the one
surf acehsi deranl di ngag®abes 2l dvtikhiwhiceB &BBve range is
nol ding material |ayer 20A conmes into contact, is
subj ecteditwvetihe rougheni ng treatnment correspondi ng
to the surface roughness of one surface of an
ani sot r opi cdlley coaridygctiree tBéast ofrerhes heetd 2y radehd al
produced, and noreover the nolding surface of the
ot her savyencelsi de swithiny meieete@2acuptiinhi th thée
nmol ding material |ayer 20A cones into contact, is
f or redeReBial f paed subitaerecor Eesporei tieento tshegenerally
surface roughness of the other surface of the
ani sot PO REr?y Roriaat &repdgesier Hrefzo e tiag
produced, so that the anisotropically conductive .
el ast oNEIPSTEBI T2 P shtigatddohy {PRe2Elr PRgtabbat fRkrcted in
cones to hav ne r.oughened surface and the other flat,
sur f ace-""Ac r{h?mﬁﬁﬂ K& &hEsBPLBPRESF| Subgtance-forming
conductive el.astaner she 20 i tself does, not. need to

i Phet g iee RG:

be subiEctadt &hed _ fl?]égtlﬁ%m?l‘?. etaver 204,
Dot LT P L 8 BELAOLLEPLER e, oy
ST LSRR R 00 BNEE o o
[0050] According to such a process, the molding surface
_ 215 of the one surface-side molding'membér 21, with
which the molding material layer 20A comes into
contact, is subjected to the roughening treatment
corresponding to the surface roughness of one surface
 of an anisotropically conductive elastomer sheet 20
to be producéd, and moreover the molding surface of
the other surface—side molding member 22, with which
ﬁhe molding material layer 20A comes into contact, is
formed into a flat surface corresponding to the
surface roughness of the other surface of the
anisotropically conductive elastomer sheet 20 to be
produced, so that the anisotropically conductive
elastomer sheet 20 cbtained by the curing treatment

comes to have one roughened surface and the other

flat surface. Accordingly, the anisotropically




sheet 20 by the post treatnent can be avoi ded. [00511

In addition, a nenber conposgg of a non-nmagnetic
substance, the nol ding surfate 21S of which has been
subjected to the roughening treatnment, is used as the

one surface-side nolding nenber 21, whereby a nmagnetic
field having even intensity in a plane direction can

be appkbedutoitdiesTed g maieerd @0 itayarr 20As bt need to
ot her words, since it is avoided to forma nmagnetic

field haveung]écghkrta rensicuhan ingosirideanenaf, tthe., a
projected portions T of the nolding surface 21S

subj ecresdtt bredignercughlrenithg tt rtéat menits otroptine ldge
surface-side nol ding menber 21 than positions of the

r ecessedngortivhse 4 stiemegofsheett 29 avoi dedesily produced
sel ectively formchains C of the conductive particles

P at the posinplhdusicasie pig) Boregdvesr tthenadyespet he
mol di ng surface 21S in the one surface-side noldin

nenber *2A1Y@RGE tHe hegFedise trosigalsd vagpriag tiget ﬁgastomer
nol ding material |ayer 20A. As a result, in the

resul tT A am & Y dhicc&osy CoRaEREN e CeRabEoAEP 1Rt

(R Ier oot 0B SREF D o TR GRSt dpadegaetic
B sotT B GRUeCTE e AEFBREr 2heBt H0LcBupas Peen
o tne SmERER. arEy RBhER b ERaBBRE, “hcEbtgcee che

- Wher el d NGNS 1GeOhol BEGORGHELLY 1 PALELES

y present even at positions o he
magnetic field having even intensity in a plane
direction can be applied to the.molding material
layer 20A. In other words, since it is avoided to
form a magnetic field having higher intensity at

'positions of the projected portions T of the molding
surface 21S subjected to the roughening treatment in
the one surface-side molding member 21 than pésitions
-0of the recessed portions H thereof, it is avoided to
selectively form chains C of the conductive particles
P at the positions of the projected portions T of the

' molding surface 21S in the one surface-side molding
member 21 when the magnetic field is appiied to the
molding material layer 20A. As a result, in the
resulting anisotropically conductive elastomer sheet

20, the chains C of the conductive particles P are

not selectively formed at positions of the recessed



projected portions Din said one surface of the

ani sotropically conductive el astoner sheet 20.
Therefore, conductivity is atftained in the thickness-
wi se direction of the anisotropically conductive

el astonmer sheet 20 even in a state that only the
projected portions Din said one surface of the

ani sot itcahnly vCoRdyBE | ¥eughasddire Higatac?0 JBMRIe
been pressurized. Accordingly, an anisotropically
conductznigocetragt eakl y sbeedu 2t exhd hidtida@ hisglret 20, but
conductivity with small pressurizing force can be
provi deédrmed addiat soate t dibser Canpasedc atheaplane direction
non-magnetic filmsuch as a resin filmare used as
the onef sbefavéssidepiodingareidearival edrd tolherotsheret 20,
surface- side nolding nenber 22, whereby production
cost caherpbyr édacedatonpared Mig vardecddye whetdcles P
expensive nolding nmenbers such as nolds are used.
[ 00521 cPRentehbe BBRPUS der oferet rmtpreteitc Poghdtianse ofs the
used as the one surface-side nolding nenber 20 in the
above- BESEEFBed PPBERARS I ifadgidd o evdfhaei rg the
hi gher intensity is forned at positions of the 50
pr oj ecPBYSPEFPPORILHEY dforde tiviedied g ssereacehees ¥R -
t he ong surface-si de, nol ding nenber 21 than ot her_ . "
posi ti ORETE %??ic?ﬁ%ﬁ?%ﬁlﬁﬁﬁ%1ﬁsoﬁ§téﬂn?ﬂelPe$E§s§ch ness—
portions F{@hen . magnetic field. s apph'ed to.the,
mol di N Rt ST AT CTAY et SR ARCRG PRAGRGIs SRAGRETIVe.
direct LoD LORLEOtne O FUvde QN IYEkLY€nRRT BLELCEnE
" projected portions D in said one surface of the
anisotropically conductive elastomer sheet 20 have
been pressurized. Accordingly, an anisotropically
conductive elastomer sheet 20 exhibiting high
conductivity with small pressurizing force can be
provided.
In addition, those composed of a non-magnetic
"film such as a resin film éﬁe used as the one
surface-side molding member 21 and the other surface-
side molding member 22, whereby production cost can
be reduced compared with the case where expensive
melding members such as molds are used.
[0052] When that composed of a magnetic substance is
used as the one surface-side molding member 20 in the

above-described process, a magnetic field having

“higher intensity is formed at positions of the



are gathered at the positi.ons of the projected

portions T as shown in Fig. to formchains C of

the conductive particles P there. In the resulting

ani sotropically conductive el astonmer sheet 20, the
chains C of the conductive particles P are

sel ectively fornmed at positions of the recessed

‘por ti opsoYetted heo roughe B b DNt S WflAdagasusians NS in
Fig. 16. As a result, the conductive particles P are
not presentnatsatfaos—-sode ol M ipige enbeat 20heéhan other
positions of the projected portions V in one surface

of thepanisbonmpimattiycwonduct ipos ieiassontr thheetc8sed
so that conductivity is not achieved in the

t hi ckrniesstivwse Hivieot iomafndatie dieddt iepeprlligd to the
conductive el astoner sheet 20 in a state that only

t he priepkédirg poreiions IBver gdird ionghsuthackneherebte
have béen pressurized. Accordingly, great .
presstizedgiForideierkedifi i@t dhackpadecsifei ppgpicles P
conductivity. [00531, In the adaptor 10 for inspection
of ci rtlif tIeHEYS e dringgittd opge ofi £ BRPHATHERL ,

a circuit ,  board to be inspected, which_has been

conveyRtf tPHh B PS iSiPctiforii8xeddt FAgTPERi BR21HS an OF
| 1oPall 0o BRI RLORL SOV e A ChaNL T,
o oot AR Al MRERLUS ML BRET AR g i
ggatrg%f%j;ngs}r“é OPL LARE19ePEELEd 200 Hhe i ring
selectively formed at positions of the recessed
portions V in the roughened one surface as shown in
Fig. 16. As a result, the conductive particles P are
not present at all or scarcely present at the
positions of the projected portions V in one surface
of the anisotropically conductive elastomer sheet 20,
so that conductivity is not achieved in the
thickness-wise direction of the anisotropically
conductivé elastomer sheet 20 in a state that only
" the projected portions D in said one surface thereof
have been pressurized. Accordingly, great
pressurizing force is required to achieve sufficient
conductivity.
[0053]. In the adapter 10 for inspection of éircuit
boards according to the first embodiment, a circuit

board to be inspected, which has been conveyed to an



connection. As a result, in the anisotropically
conducti ve el astoner sheet 2Q, conductive paths by
the chains of the conductivélparticles P are forned
bet ween an el ectrode to be inspected of the circuit
board to be inspected and the connecting el ectrode 13
of the wiring board 11 for connection, whereby

el ect ricale cOMILEKRNtOhgt REgELACLH0ER {BsPEction
i nspected of the circuit board to be inspected to the

connecippigraahectoyodeptdpetr EbavEVEhOmbOREAI drl, fDE pressed
connection is achieved. In this state, necessary

el ect iycalhd nsyeottiropiaalle tbedacttuetebostoméo dlecet 20,
.inspected is conducted. After conpletion of the

el ect micadlebngpectndnodsoptoaihe condwetiveasdasooher

i nspected, this circuit board to be inspected is
conveydweflr @b tike ini aspteteopiezkedtbngthegebnct bt doard
proper place, another circuit board to be inspected

i s corffeysd ingpechedi aAsBethe oni pkes ubdard reli ber and

the above- described operation is repeated on said

anot hEPNNEGHEgRt Poard TP i nishddrednispgrepically
conducting the electrical inspection. 52 [00541

Accor FORGUCEI¥EcRIaAtGRBPt BFCAD $Or FIRPEEEIEH RiFths by
circui%_bogrds of the first enpodi nent, one _surface

of th&EniF8BtF8pPEalPy CordictiVe RISt OWRE F shicett ogned
‘with which the circujt board to pbe inspected comes ..
'nto ESHTAEE, SPset SATRATRAT POULHRE S Trihiidh o Cirouit
'Surfa%%aEgu%gnggsiﬁggéggédfgﬁéStﬁ%té%ﬂhéé%ﬁng electrode 13
“of the wiring beoard 11 for connection, whereby
electrical connection of the electrode to be
inspected of the circuit board to be inspected to the
connecting electrode 13 of the wiring board 11 for
connection is achieved. In this state, necessary
‘electrical inspection as to the circuit board té_be
inspected is conducted.

After completion of the electrical inspection as
to the circuit board to be inspected, this circuit
board to be inspected is conveyed from the
inspection-executing region to a proper place,
another circuit board to be inspected is conveyed to
the inspection—-executing region, and the above-
described operation is repeated on said another

circuit board to be inspected, thereby conducting the

electrical inspection.



specific range, whereby a contact area between the
circuit board to be inspected,and the anisotropically
conductive el astomer sheet 20 is small when
pressurization against the circuit board to be
inspected is released, so that the adhesion property
© that the elastic polyneric substance form ng the

[ @9% 4bt r opi cdlldopsidmdudol vecel ast adepteheel 2 hassmsttion
be suppressed, thereby preventing or inhibiting the
ani sot PépFéafiyt copaitds i v Hleastiomer eghedtim20tf r onme
adhering to the circuit board to be inspected. In
addi ti BRTfeme of hehe sanfeierafiqaidy anndottopecalbiytomer
conductjve el astoner sheet 20, with which the wiring
boar d $4e¥brZ¢onhEkh i'Uh oride idireuitoheacd, tpsbeor ned
into a,flat surface having a small surface roughness,
and t htP$PFFh™ RGP PR Fbrconddstect FoRonakensd ipssuch a
front surface,. the i sulatin%_ | ayer 17 havin? a smal

sur f acB* PRUGhHES SUEE GhHOWHNES At BT aP Eal Befficehtie the

W ring board. 11 for ¢ nne%}ion and the

ani sot Popi cat T yr CHaudtiSFEPYe PaSPBHET T shEst IQE)t‘I"%en the
t ; t ressurizatign_agajinst_the ,
i ou TRORG TS R AesbER T o oTUR S SRR LY
dhesi Meen t c hi,gh, _wherebpy -t he
gdh:ik%%“%?%pert;Q%ﬁgfm?%égﬂgggs??ci%oI?%%fi%pen

1 h i Y t.i
o10%t aRE A o @ g2k OLROPLERLL Y. SONMENLY e

el ast oner sheet 20 h S can be fu _exh
resul tinddier sQt &%Fleﬁﬁlelt% 'g_gogﬁi&@tﬁﬁ@ a?th?ééiq:marproperty

sheet 20 can be surely he

~-that the elastic polymeric substance forming the
aniéotropically conductive elastomer sheet 20 has can
be suppressed, thereby preventing or inhibiting the.
anisotr0pically coﬁductive elastomer sheet 20 from .
adhering to the circuit board to be inspected.

In addition, the other surface of the

. anisotropically conductive elastomer sheet 20, with
whick the wiring board 11 for coﬁnection comes into
contact, is formed info a flat surface having a small
surface roughﬁess, and the wiring board 11 for
connection has, on its front 3urface,'the insulating
layer 17 having a small surface roughness, so that a
contact area between the wiring board 11 for
connection and the anisotropically conductive

elastomer sheet 20 is great even when the

pressurization against the circuit board to be




the wiring board 11 for connection; thereby

preventing the-anfsotropical%g conducti ve el astomner

sheet 20 from separating fromthe wiring board 11 for
connection. Accordingly, the inspection operation can

be snoothly carried out even when electrica

i nspection is continuously conducted on a great

nunber infpeeteguis bonsdised 0 fal inspectiedicd meawke both
ani sotropically conductive elastomer sheet 20 is

det achabtymps ovi gled wetdley Wid ngiHecaroth pkbeatty that the
connection, the anisotropically conductive elastoner
sheet 2Dazhic heokasttic refacectdoammieny thre even

when the ani sotropically conductive el astoner sheet 20
suf f eranisobrepoublley dandurari vesigies tovere sheemo 20ebds can
to mechanically fix the anisotropically conductive

el ast operfgheete20ibited hedwi ri ngsbodar dthe épisotropically
connection a fixing tool, it can be avoided to
darrageCQIF@J%%Jr‘é%teﬂe%ﬁféﬁqury shesid@ét iora dleastsedy BRadt by
20 by the fixing too wher eby the original service

life offq HELTiRg I Rﬁpﬂelamosf CORBGELL PR (e [FRELEREY

sheet 20 can be 54 attained. 00551 In addition, the

chai nPIEBIRHHRe c%?‘?dl?é’ﬁsx‘i’é'froﬁéﬂall&lye§opd§?§lf’8r ﬁéastﬁmer

a state dist ted in th ne direction of_ th
T Sot S el B R LB 2B eaheatrgoPaRGe 11 for

surelxx)rlstEE%Fn at the positions of t he prqjected
portions 1n one ‘surface of

Accordingly, the inspection operation can be
“smoothly carried out even wﬁen electrical inépection
is continuously conducted on a great number of
circuit boards to be inspected.

Since the anisotropically conductive elastomer
sheet 20 is detachably provided on the wiring board
11 for conhection, the anisotfopically conductive
elastomer sheet 20 can be easily replaced by a new
one evern when the anisotropically conductive
elastomer sheet 20 suffers from trouble.

Further, since there is no need to mechanically
fix the anisotropically conductive elastomer sheet 20
to the wiring board 11 for connection by a fixing
tool, it can be avoided to damage the anisotropically'
conductive elastomer sheet 20 by the fixing tool,
whereby the original service life of the

anisotropically conductive elastomer sheet 20 can be



t he ani sotropically conductive el astonmer sheet 20, so
that conductivity is attained,in the thickness-w se
direction of the anisotropicaﬁly conducti ve el ast omer
sheet 20 even in a state that only the projected
portions D in said one surface of the anisotropically
conducti ve el astoner sheet 20 have been pressuri zed.
Accor diargleyineldi.gh conductivity is attained with smal
pressurizing force. [00561 Fig. 17 is a
[eeb8s- sect i ofraladdignioml,| user ahkhgs Chefconhst contlionioé
an adaptor for inspection of «circuit boards according
to therssténdeenBodrenitrdd ihe mEtesentdiistwdititen in the
This adaptor 10 for inspection of circuit boards is
used fBAaB&r AyrAgtben @h thd evtisarropically conductive
resi stance-neasuring test on each wiring pattern as
to cirBhREEBEFdsShedt KD iaishetinad varrk dvds evenwiarti rige
board 11 for connection and an _ani sotropically
- conducPPietaPast oherh s Huet) err-e oFdHaBISy 1pr GWirdsg rdrmee of
a front_surface (upper. surface in Fig. 17) of this
'mﬁring£%%a?ﬂliité%ﬁﬁﬁﬂﬂﬁé&HQQ?cT%@%?%a?ﬁémﬁrrPﬁ§9t 20, so

%0r Bk SRR R i e Aised SRd ChE B CRAFeS rdse
of ' | ect.r.odes . h d of i f
connecti rec el o6 i B R 3t toniBrany Cappry taNg glastomer

- Connecglilélgt %@Céxfé}{jlq]nlﬁb stt%tte \ngg%?gg%%e%gggé%gtebted

whi ch are electrically connecte “The sa

oo SR R 2080 LAy E8L8LMBptcatty
conductive elastomer sheet 20 have been pressurized.
Accordingly, high conductivity is attained with small
bpressurizing force.

[00561] Fig. 17 is a cross-sectional view illustrating
the~construction of an adaptor for inspection of -
_circuiﬁ.boards.accordingjto the second embodiment of
the_presen£ iﬁvention.  This‘adaptorle for inspectign'
-of,éircuit boards is used fbr carrying out.an. |
electric resistance-measuring test on each wiring

~pattern as to circuit boards to be inspected and has
a wiring board 11 for connéction and an
anisotropically conductive elastomer sheet 20
detachably provided on a front surface (upper surface
in Fig. 17) of this wiring board 11 for connection.

[06057] The wiring board 11 for connection has an

insulating substrate 12 of a multi-layer structure,



front surface (upper surface in Fig. 17) of this

i nsul ating substrate 12 as also shown in Fig. 18.
These pairs 14 of connectingSEIectrodes each conposed
of the connecting el ectrode 14a for current supply
and the connecting el ectrode 14b for voltage
nmeasurenent are arranged in accordance with a pattern

correspeiadipnéhrzd daRabt e4nc of céiiee @l 86 rodes @€ cach
i nspected of the circuit board to be inspected.

Furt heeom@b sieds lfaki pgitayera ldonsedOided 1@ thbae 14a for
front surface of the insulating substrate 12 in such

a mannenrthat theptonageti ngoedeetiafes cbdaoder 14b for
current supply and the connecting el ectrodes 14b for

vol t agecieager ereptirencthe wesqecdrey e lpaitrd chd19f connected
connecting el ectrodes are exposed. on the other hand,

a pl ur &bi tireokamer pilpatredlects doesirddpdoteble and arranged in
el ectrically connected to inspection electrodes in an

i nspectrfbatébectepdeatedi Cecrarandloratdedron agebdokmed on a
surface (lower surface in Fig, 17) of the insulating

subst r frent2suThese f{eppehatuelasts rigdddgls1dpeof this
arranged in accordance with a pattern corresponding

to a paREBtATERTasPPEEEATE VL Df2s weiFecsibomnelacFigdeds -

56 selected fromanong a great nunber of inspection

el ect ro¥eEe RRtHE HhsDeEIHIE W G rIGEtdedreecann composed

arranged at positions of lattice points having a
L oangey B PO AT e e AP 2 2N suprny
PR PRt n S A OPRSUHHIT g A8 o8 WP TPar BACBRCt he
measurement aré arranged in accordance with a pattern
corresponding to a pattern of the electrodes to be
.inspected of the circuit board to be inspected.
Further, an insulating layer 17 is formed on the
front surface of the.insulating substrate_iZ in such
a manner that the cbnnecting electrodes l4a for
current supply and the connecting eléctrodes 14b for
voltage measurement in the respective pairs 14 of
connecting electrodes are expcsed. On the other hand,
a plurality of terminal electrodes 15 to be
electrically connected to inspection electrodes in an
inspection electrode device are formed on a back
surface (lower surface in Fig. 17) of the insulating
" substrate 12. These terminal electrcdes 15 are
arranged in accordance with a pattern corresponding

“to a pattern of a plurality of inspection electrodes



back surface of the insulating substrate 12 in such a
manner that the respective tgﬁm' nal el ectrodes 15 are
exposed. Each of the connecting el ectrodes 14a for

current supply and each of the connecting el ectrodes

14b for vol tage neasurenent are electrically

connected to proper termnal electrode 15 through an

i nt er naklwictiedg ft6mcanpogesl gfeat pattiesnest Widdgg-tion

part 16a formed on the front surface of the

i nsul aeilegtgobetr aheti, imsweat hoh ee bt wdentbivige and
through in a thickness-w se direction of the _

i nsul agrngngedserapesiliamd @h laterdaymripst therned a
wiring part 16¢c formed between the |layers of the

i nsul aPihghsobst Far eeXP I3, thed btumer hahdm,otlhé7 mm, 1.06
constitutions are basically the sane as the wiring

“board T8 f Br 8 cBRnelt 7ot n & He mmlagt o5 1@ .f &r.3 mm or 0.2

i nspection of circuit boards according to the first

embodi Hent .FupHd Con Y dEEHSA T4 0t Hevani 46t Aspfeampg on the
conductive el astoner_sheet, 20 is basically the sane - '
as t hePaRTf sPEFopfedd y-iondittiadte g stbsiisia teéndét ipp such a
in the adaptor. 10 for inspection of cir Uiﬁ boards 57
accor aﬁ“%%n‘%) {lﬁaet st EntteFges glectrodre 15 are

2D ohs0A0 SIRELAD SUCL oty PO Baes 1 cor
i nopectTOro e LU e SRR B ar on ey RRP LG ppAPsEagaes
by @ prapefo L0 BRI L5 PL8888 s cat1y |
. connected to proper terminal electrode.15 thfough:an.
internal wiring 16 composed of a patterned wiring
part 1l6a formed on the front surface of the
insulating substrate 12, a via hole 16b extending
through in a thickness-wise direction éf the .
.S.insulating.SubStrate'lz and-an_interlayerzpatternéQ';f
.gwiring‘pért l6c fb:med between the 1ayéxs‘pf the_f
insuléting éubstrate 12. bn the other hand, other
constitutions are basically the same as fhe wi#ing
board 11 for.connection in the adaptor 10 fbr;u_
'inspéction of circuit boards according to the first
-embodiment .
The construction of the anisotropicalily
conductive elastomer sheet 20 is basically the same

as the anisotropically conductive elastomer sheet 20

in the adaptor 10 for inspection of circuit boards



by the anisotropically conductive el astoner sheet 20,

wher eby the anisotropically §pnductive el ast oner

sheet 20 is in a state pinched by the circuit board

to be inspected and the wiring board 11 for

connection. As a result, in the anisotropically
conducti ve el astoner sheet 20, conductive paths by

t he chatnsraing heo cioneducitriste epdibiigleas . P are formed

bet ween an el ectrode to be inspected of the circuit
[bb2Fd t o be Innshectddpand achoofindmelient tddeitdait

for current supply and the el ectrode 14b for voltage
nmeasuresends i acedwelipai rtol4hef segnnéctinhgdehent f odlesircuit
of the wiring board 11 for connection, whereby both
conneckPayd etedre dderesdellor wbarchehtessbpphycamdeyed to an
connecting el ectrode 14b for voltage neasurenment in

one palPSRACHIOTETINRCALIRG Fesdéprodasanr énspectidoral |y
connected to one el ectrodes to be inspected in the

ci rcui PR T Pbe PISpest eanseving Bagkanise. in pressed
this state, necessary  electrical inspection as to the

ci r cuity b FH6 W PASperefonfustivarakan ke Yreet 20,
an electric resistance of each.wiring pattern is
conductEtr <36 CHAT FB SERBPREFOY oF RREC B R 19} aFomex

d,to

i ti or t.o t.he ci it b be i nspect ed,
this GHE 20 B0ard PoSbRTPrRPREEEH FY chveye T diard

e IR SISO 0 SR O Blace,
the T neRsfddiaRuneXegditd N h8dl Oy 304 GH8 ARMUBI catry
conductive elastomer sheet 20,.condﬁctivé paths by
the chains of the conduétive particleé P are formed
between an electrode to be inspected of the circuit
. board to be inspected and each of the electrode 1l4a
.fdr current supply and the electrode 14b for voltage
_measurement in,thé_pair'l4zof connecting électrpdes-
of the wiring board ll'fo;-cdnnectiQn,'whéreby.béth
connecting electrode l4a for,currenﬁ su?ply and
conneéting electrode 14b for:voltage measuremeht in
.one,pair'l4 of connecting electrodes are electrically
connected to one electrodes to be inspected in the
circuit board to be inspected at the same time. 1In
this state, necessary electrical inspection as to the
circuit beoard to be inspected, i.e., measurement of

an electric resistance of each wiring pattern is

conducted.



descri bed operation is repeated on said anot her

circuit board to be inspecte%,8 t hereby conducting the

el ectrical inspection. [0059Y According to such an

adaptor 10 for inspection of circuit boards of the
second enbodi nent, the sanme effects as in the adaptor

10 for inspection of circuit boards of the first

enbodi ment  axetdr ol etakoutcr Miee capegiribeal ixspbBeion as
ani sotropically conductive el astoner sheet 20 can be
prevented tbe cimkibit Bdafdotvadbet higedted hecloly aldidcuit
board to be inspected. In addition, the

ani sot bopirdaltbybecondpetteeé bt astowmeyedhieeim Zthecan be
prevented from separating fromthe wiring board 11

for coAneperctAcn-Axeontingl yegtite tmspertdrer gderct,i on
can be snoothly carried out even when el ectrica

i nspec@haihes cévarihubesry tontkicimebartead greatonveyed to
nunber of circuit boards to be inspected. Further,

t he anf-86t +BpPealLyn-eveiei 1Y er ed st orimd ¢hsebgyecan

be easily replaced by a new one even when the
anlsotﬁﬁﬁFEég?Q eBRHHET PV el S T UMRTRT Fhéei L ereHFar s

fromtrouble, the inal service life of the
ani sot ?bﬁ?l&a’ﬁ 90%63&&1?%115@3%#%%4 Jisr e ONIYCE4RT the

be att nmor eover high conductivity is
attalng% %ﬁ%hc§ PR eSS zing  force. [0060] Fi g.

I | ust t t f .
ol s ARSI B TR e

enbOd'@PnélPéu{@ebgilec?‘sergf tqlvergéc%%d e od:Lm_ent, the same

effects as in the adaptor 10 for inspection 6f
circuit boards of the first embodiment are brought
about. More specifically, the anisotropically
conductive elastomer sheet 20 can be prevented or
inhibited from adhering to the circuit board to be
.inspectedd. In addition, the anisotropically
conductive elastomer sheet‘ZO cén be ?revented from
separating from the wiring~board 11 for connection.
Accordingly, the inspection operation can be smoothly
- carried out even when electrical inspection is
continuously conducted on é great number of circuit
boards to be inspected. Further, the anisotropically
conductive elastomer sheet 20 can be easily replaced
by a new one even when the anisotropically conductive
.elastomer sheet 20 suffers from trouble, the original

service life of the arisotropically conductive



I nspection apparatus for circuit boards serves to
.conduct, for exanple, an opf short-circuit test on a
circuit board 1 to be inspected, on both surfaces of
whi ch el ectrodes 2 and 3 to be |nspected have been
formed respectively. In this inspection apparatus for
circuit board, an upper-side jig 30 for inspection is

provi d@daéb@r\i@r Sle & SPR D b XBGULHING | edidPmdRddrer high
which the circuit board 1 to be |nspected is

hori zoabathyt av L anged, a ol nea wipRe fsniilde pHepReirtiizithg

mechani sm 45 supporting the wupper-side jig 30 for

i nspecfbotei s provi ded above the upper-side jig 30

for inspection. On the other hand, a lower-side jig
[®O6For i nsp&dpi.od%i $lpnevraeds betowmotderuction of an

i nspection-executing region R, and a | ower- side

suppor tRsigeerebdrani pgm 68 usudper thingutiie Hoawels- agicde diiings to

50 for inspection is provided below the |ower-side

jig 50tkeriirspegticohmgrd0er] thiee pegsentsilgyention. This

supporting mechanism45 is constructed by a

r ect antRRACHI G SNRHE hgsdoralbiscaédt heardspbaraest yo

supporti pi ns 47 each extending downward from a

surfac"eor(qg r f:ﬂ}’rfe&@é“l:’llﬁ FF"@ 0139)0 §hosh Cikryibasest on a

table 46, and.the upper 0 for ectign is

- suppor® TP 819 ps 6 hénﬁggﬁ§€9vv8n ?86%0???5@095 of
P Al B B Comerot 45 et el 108 s
table fhrmégu%égﬁg%kf%eQe_supportyng nechanysny65 |$
In this inépection apparatus for circuit bdard,

an upper-side jig 30 for inspection is provided above
an inspection-executing region R in which the circuit
board 1 to be inspected is horizontally arranged, and
an upper-side supporting mechanism 45 supporting the. .
'upper_side jig 30;f9r_inspéction is;provided,abéve'
fhe upper—side jig BOIfor inépéctidh.'£0n the éther
‘hand, a lowerféidé ﬁig 50 for inspection is providéd .
below the inspection-executing region R, and a lower-
side supporting mechanism 65 supporting the lower- .
side iig 50 for inspection is provided below the
lower-side jig 50 for inspection.

[0061] _ The upper-side supporting mechanism 45 is
constructed by a rectangular plate-like base table 46
and a plurality_supporting rpins 47.ea¢h extending

downward from a surface (lower surface in Fig. 19) of



constructed by a rectangul ar plate-like base table 66

and a plurality supporting péys 67 each extending

upward froma surface (upper surface in Fig. 19) of

this base table 66, and the |lower-side jig 50 for

I nspection is supported on the tips of the respective
supporting pins 67. Further, a connector 68 connected

to a tekierbgnettablestd atad) the popeirdeddenitiesbaser
table 66. [00621 The upper-side jig 30 for inspection

is cohsspectidnbys asumngiteg the thdaptips &0 the respective
(hereinafter also referred to as "adaptor" nerely)

for inspeepeibhngabind rdui t Fhodhds, of ¢cdmnennst rdAktdcomected
shown in Fig. 1 through an anisotropically conductive

el ast obera shegter 36x@h id fusgme ted) f Aceptboivded som f tlce base
in Fig. 19) of an inspection electrode device 40. The
conneckdmbt ®$ectrodes 13 in the wiring board 11 for
connection of this adaptor 10 are arranged in _

accor dance W€hlavepatiee nSErRIEsiPehdiasdans sa §&t d6r n

of the electrodes (hereinafter also referred to as :
"one SHFHCBISTRHE PYelfedtrtasgutarpelfhepetiedrase taple 66

T MR ST Hl bR
conn.e'rﬁtl:i’wn aelfr&@tré%d%% f:éS agd tgrr_n'ga electr .de.sy]‘]egrS) of
are i Itustrated séeing ™ Fhr otGReT he"t 1dTf at' ny 9 ayet’s
L7 3k, gl WsASCon shesh ofede £, 400 8o v
e.eCtE%%%%d¥Ed%aqg %QBB8§@gdoénatﬂ§tfﬁp§”5%E%he respective
supporting pins 67. .Further, a connector 68 connectéd
to a tester (not illustrated) is provided on the base
table 66.
[0062] The upper-side jig 30 for inspection is
constructed by arranging the adaptor 10 (hereinafter
-:.a;so referred to as “adaptor” merely) for inspectidn
 ”of circuit boards éf_the construction shown in Fig. 1
through an anisotropically-coﬁductive elaétomer sheet
35 on & front surfacé (lower surface in Fig. 19} of
an inspection electrode device 40. The connecting
~electrodes 13 in the wiring board 11 for connection
of this adaptor 10 are arranged in accordance with a
-pattern corresponding to a pattern of the electrodes
(hereinaftér also referred to as “one surface—side

electrodes to be inspected”) 2 to be inspected on one

surface side in the circuit board 1 to be inspected.



i nspection el ectrode-supporting plate 42 for
vertically supporting these inspection el ectrodes 41,
and the inspection el ectrodesl 41 are arranged in
accordance with positions of lattice points having a
pitch of, for exanple, 2.54 nun, 1.8 mm 1.27 mm 1.06
m 0.8 M 0.75 mMmm 0.5 mMm 0.45 nmm 0.3 MMor 0.2

mm  Eaghcofiet be1ipspection electirdesthbdtSng electrodes
electrically connected to the connector 48 provided

on thelbasedt abteiddl oflddia-dippernssi-de SUppRitrbREd seeing
mechani sm 45 through electric wires Wprovided at a

pr oxi methrengh (tippernanct iimdrilgyek?) 1t7hemeofls . No
particular limtation is inposed on the

ani sot r opi calhley icepduttibuec bbastoderdesheet 85 iso far

as necessary el ectrical connection between the

term nednstecttetidy kb wfeathenwibemeg fhpdnd 11kef orspection
connection in the adaptor 10 and the inspection

el ect rokstzded 4heedals peopioskdelbde br ogdadewndearn

is achieved, and a conventionally known di spersion

type aﬂrﬂwe‘emrtaﬁlleﬁ@meﬂlweréuegt pReiteshdefonr

uneven ‘di stribution type ani sotropically conductive

el ast offErtistRdlety (FRPRSE tdoed theRe ERSBRASSSNoPLERBrEges 41,

ani sotro %gbly conducti ve el astonmer sheet 35 is
prefeﬁ%ﬁ# HERSTToe FAFMETREEE frefEPaBFy2ROR LR

300 gm OO 31 The | ower - si.de ji or ins ectlon is~
const AR Pt PR EhE5a08 tgﬁtiéchp? ges flaving a

COhSt&H&&J cﬁ?hqw@ %%aﬁﬁge,l tg om%h ?nS o, 1 27 ‘mm,
1.086 mﬁ, 0.8 mm, 0.75 mm, 0.5 mm, O 45 mm, 0.3 mm or
0.2 mm. Each of the inspection electrodes 41 1is
‘electrically connected to the connector 48 provided
on the base table 46 of the upper-side supporting
mechanlsm 45 ‘through electrlc w1res W prov1ded at a
'prox1mal end (upper end in Flg 19) thereof |
| No partlcular 11m1tatlon lS lmposed on the"
-anisotroplcally.conductlve,elestomerusheet 35.so'fe:-
as necessafy-electrical connection betweenlthe'
-terminal_electrodes 15 of_the'wifing-boarq 11. for
 connection in the adaptor 10'ahdjthe inspection
electrodes 41 of the inspection electrode device 40
is achieved, and a conventionally known dispersion
type anisotropically conductive elastomer sheet or
uneven distribution type anisotropically conductive

elastomer sheet may be used. The thickness of the




ani sotropically conductive el astonmer sheet 55 on a
front surface (upper surface in Fig. 19) of an

i nspection el ectrode device ®0. The connecti ng

el ectrodes 13 in the wiring board 11 for connection
of this adaptor 10 are arranged in accordance with a
pattern corresponding to a pattern of the el ectrodes

(herei naf tetrep 56 18f &IIREL A S 1hRecAbheEnsyEf asess
side el ectrodes to be inspected”) 3 to be inspected

on t hepptherasly fore sisde m&,tﬁ%r@'bﬁéfér@ﬁ§§dlé0t@o
be inspected. Incidentally, in Fig. 19, the
connecs0mgue) ectrodes 13 and term nal el ectrodes 15
are illustrated seeing through the insulating | ayers
[O0f3HNd 18. The lLospeetide l@cit dtter dewiree60n 95
constructed by a great nunber of pin-like inspection
. el ect rodestBiceat yc erpesed ngf themetiabtandl@nof the
i nspection el ectrode-supporting plate 62 for
verti cePt st Buppom ishgwrhéseFitgspécthopughestr odes 61,
and the inspection _electrodes 61 are arranged in
accorcﬁﬁkﬁPWﬁQH%ﬁﬁi§WtF@ﬁéuéﬁlVat?R@ét®@$ﬁt%h%%V|%@ @n a
pitch of, for exanple, 2.54 1.8 1.27 63
1.06 rfRoM: FUFRACE. 1BPRAT GUSfﬁﬁ? Bn4%19‘rm 19). ¥matr
0.2 mm _Each .of i nspection electrodes 61 is

t e
el ect ritH9 lc%’m‘? E’FEHO B EREIEBNARCct TP BEPRGFdEY

~on the ba 66 of,the.l ower-sid pportin
nechanﬂs gﬁn %ggtw?ﬁlﬁﬁr%%av§pf vf%ﬁxF%ﬁh%Ftlon
pr0X|rg¥ +#1 % %l T. égng ranggdtﬁfrfégordance w1th a

pattern correéponding to a pattern of the-electrodes

(hereinéfter also referred to as “the other surfacef
side electrodes to be inspected”) 3 to be inspected
on the other surface side in the circuit board 1 to
be inspected. Incidentaily, in Fig. 19, the
connecting electrodes 13 and terminal eleCtrodes_15~t
are illustfated-seeinglthréugh the insulating.léyers 
17 and 18. - e o

The inspéction electrode dévice 60 is

constructed by'a.great number of pin-like inspection
électrodes'6l'each composed of a metal and an
inspection electrode-supporting plate 62 for
vertically supporting these inspection electrodes 61,
and the 1nspect10n electrodes 61 are arranged in
accordance with positions of lattice points having a

pitch of, for example, 2.54 mm, 1.8 mm, 1.27 mm,



No particular limtation is inposed on the

ani sotropically conductive elastoner sheet 55 so far

as necessary el ectrical connection between the

term nal electrodes 15 of the wiring board 11 for
connection in the adaptor 10 and the inspection

el ectrodes 61 of the inspection el ectrode device 60

is achileQedmmand. & mwonverti omgl [0y SkmewnOdESpakSi ON3 mm or
type ani sotropically conductive el astonmer sheet or
unevenOde stmi bdidicdn offy pbeannspecopor adlaciconthctdive s

el astoner sheet may be used. The thickness of the

ani sot #bpF eal ¢3. kb riuetaakedeftasttbrecosheeto 5568 sprovided
preferably 50 to 500 gm nore preferably 100 to 300
(err) n?n[%lefszfqaﬁ% ARdle & iOrfsrsgét lereappadat sisparting
circuit board, electrical inspection of the circuit
boar d MEChP I | by fddoa@h slgetréensaren Whrreoldeshialy a
manner. The circujt, board 1 to be inSfected is first

ar r ang¥eP I i GetCMaTt KRehéni RdBect P bntxeraf i ng
P st r at oo, BREFECLiRRI TVERAS 0% A AMPLARE BBaFbeL
159 e LIS 5 LRERL 0 SUE D Bt ey o
e R Aol MBLEELEREELI T PO L e
Conecisipil UISPAO0SEs 0% L B 00 d TRRSH 1 o
inSpeek%QeEE§6%0Ena%ﬁe'QaéﬁﬁgrjP@taﬁ¥Qﬂmf%ﬂE$§6€€%n
electrodes 61 of the inspection electrode device 60
is achieved, and a conventionally known dispersion
type anisotropically conductive elastomer sheet or
uneven distribution type anisotropically conductive
elastomer sheet may be used. The thickness of the
anisotropically conductive elastomer sheef 55 is
preferably 50 tq 500 Mm, more preferably 100 to
300 Hm. | | |
10064] In such an inspection apparatus for circuit
- board, electrical inspection of the circuit board 1
to be inspected is performed in.the following manner.
The circuit board 1 to be inspected is first
arranged in alignment with the inspection-executing
region R by a proper conveying mechanism (not

illustrated). More specifically, the circuit board 1

to be inspected is arranged in such a manner that one




positions of the connecting el ectrodes 13 of the
W ring board 11 for connecti in the lower-side jig
50 for inspection. In this enbodinment, as the J
conveyi ng nechanism may preferably be used a
conveyi ng nmechani sm of the rail-conveying type having
a conveyor belt and a guide rail. [00651 For exanpl e,
the | owetfatdesSaPPorddtbd®s s Me Gndedden ymethf are
upward to nove the lower-side jig 50 for inspection
in a dibeetednj(spwatdet eddpctli9e papirgach ng tihe
upper-side jig 30 for inspection, thereby bringing
each ofothectitaptaledfrafed HS uppearthe siidend gpo3ddf Al for
i nspection and the adaptor 10 of the |ower-side jig
50 f orcpnspeti¢mnin ntle cmreacts iveddrig @leseur énsipeletion,
the circuit board 1 to be inspected. As a result, in
t he upped-sheeojhigr Fnfimcdsigectilogtritdes 3 to be
ani sotropi cally conductive el astonmer sheet 20 in. the
adapto%niﬂe¢§egrﬁﬁﬁ%ﬂQﬁeﬁﬁﬁ Aeved sy jtgd evieguire spseaiye
1 to be ipspected and the wiring board 11 for
conneck?oht Ak rby-heh € CHRFEdtn § Llecécersged 319 fofche
the wirjng board 11 for connection are electrically .
connect BT 1D RIEFT ddpedti FOTORE LGPt dReThRgdogsr—side Jjig
el ectrodes 2 to be i.nspected of the circuit boar

Theh ek £he

“to be et B PofTe Oani sOtr bpt TafTyPLuhtRitt i ¥
e!astng&ﬁ§heet_3%'gs;alsq gn a.s gte Rin hed g  %heA |
T SR s e R e R
e'ectr&ﬁ%m%%}kf%é@%ép@%%f%?ytkger£9§988£¥8§ing tyPé‘having' -. 

a conveyof belt and a gui&e rail. ' ' '
[0065] For example, the lower-side supporting medhanism
65 is then moved upward to move the lower-side jig 50
for inspection in a direction (upward in Fig. 19)
approaching the-upper?side jig 30 for imnspection,
thereby bringipgfeach:of‘thg ;dapto::lo-éf-the:ﬁpperf -
side jig 3ﬁzfo; iqspectiQn énd.theiédgptqr_lﬁhqf the__
lower"side'jig¥50 fo£ ins§e¢tioﬁ,iﬁto cbh£§ctjundé£ .
-ﬁreséuie with tﬁe_circuit board l to be.inspected. As
' ?LreguLt,'in the upper—side jig‘30:for inspection,
~the anisotropically conductive elastomér‘sheet 20 in
the adaptor 10 is in & state pinched by the circuit
beoard 1 to be inspecfed and the wiring board 11 for
connection, whereby the connecting electrodes 13 of
the wiring board 11 for connection are electrically

connected to the respective one surface-side



el ectrodes 41 of the inspection el ectrode device 40

are electrically connected t§5the respective termna

el ectrodes 15 of the wiring board 11 for connection.

On the other hand, in the |lower-side jig 50 for

i nspection, the anisotropically conductive el astoner
sheet 20 in the adaptor 10.is in a state pinched by

t he ci eéactrbdas d2 1td dhdelidmpaeiied fantdet BerouititNgoard 1
board 11 for connection, whereby the connecting

el ect r bdebe 138ngpetted W Thrgahoastdrddi ol 1w oavredidiaive
are electrically connected to the respective ot her

sur f acelspdenet esheode® 3 o @llse iinspesteteopinbked by the
circuit board 1 to be inspected. The anisotropically
conducY¥iyeng| keaedell sheetcBBecsiahsaniinthesiaspection

pi nched_by the wiring board 11 for connection and the

i nspectiont ePeRtFTHcl AR c @I ebhéhebynshection

I nspectjon el ectrodes 61 of the inspection el ectrode
devi ce®bBr et ¢tt i ey iosraetien ebeeheode device 40
respective term nal_ electrodes 15 of the wiring board

11 for2torett Fort 2 {00661 FR 8tlcho at hanRefPeghtye oferminal
the ol FLGT I BO5 .1 OF 1o "ASPaCPeRH el bl BRt rrediTgtion.
COMECLELAD A SRagle SR LI PUGD: LIE BRI Oy 10,11
o o AL S L SRRl e
Suffaeﬁi_Hg%ﬁ)%HﬁQ%kPQSEp%oE°19eié”E£Q§t§¥éég¢ﬁiﬁ%hed by .
circuit board 1
' the circuit board 1 to be inspected and the Wiring i
board 11 for connection, whereby the connecting
electrodes 13 of the wiring board 11 fér connection
~are electrically connected to the respective other
rsurface~side elecfrpdes 3 to be inspected of the
._Iaci:quit.board'l ﬁo be inspected. ’The énisotropiéally |
- conductive elastomer sheet 55 is also in a state | )
~pinchéd by the wiring board 11 for cdnnectionrand_the
inspection electrode device 60, whereby the
- ‘inspection electrodes 61 of the inspection-eiectrode.
device 60 are electrically connected to the |

respective terminal electrodes 15 of the wiring board

11 for connection.

[0066] In such a manner, each of the one surface-side

electrodes 2 to be inspected of the circuit board 1

to be inspected is electrically connected to the



to be inspected is electrically connected to the
tester through the adaptor 10 in the lower-side jig
50 for inspection, the anisdt®opically conductive
el astomer sheet 55 and the inspection el ectrode
device 60. This state is an inspectable state.. In
this inspectable state ~necessary electrica

' nspe% S0 PN, ad% ald hot an%hbnﬁﬁﬁgteglaé Jig

carrle out . %ter conp et1on of the electrical

i nspecid 0f, PN fdf et CidrC Uit beand ol rbpibg Rﬁsegﬁdﬁ’@itlve
for exanple, the lower-'side supporting nmechani sm 65

i's noved downwarghda MoV arnhe nkowskpsteeohi 8166t f&de
inspection in a direction .(downward in Fig. 19)
separ aldvid-d ram tdiel RRer o3 d@e bghd@ Eorrhpspetdd on,
thereby releasing the inspectable state, the circuit
boar d d1d®: heidnspeat ed iiaspeareyedrf the tbecuit board 1
I nspection-executing region Rto.a proper place by
t he canveéyd nighsyeaitan 4m cdretthécacilycubhnboted to Hee
i nspected i s conveyed to the inspection-executing =~
r egi orteRyteandirtmmgbohe- ddspitbibed Ooper 8heohovwer-side jig
repeated on said circuit board to be inspected,
t her e®P danrr yingpesitiorhe thkeeeniseskrobhepety | opndy OUER
According to such an inspection apparatus for 67
“ci rcuiel asdamey, shedthdpeendofhepérapeehieanchrctrode
~.snoothly carried out even when electrical. |nspect|on
is coﬁiqvfalmsﬁw cERéBCERYLDN S ?g‘?e“éfsﬁﬁﬁ?@é? Qfstate. -
circuit boards to, be i nspected; .the anisotro i ¥, _
trical

dtconductlve EFaE?b%e+n§9ﬁﬁﬁa9k?|%Fﬁqﬁe BFEFESPTY0E

inspection on ‘the circuit board 1 to be 1nspected is

. carried out. After completion of the eleotrical
inspection on this circuit beoard 1 to be inspected,
for example, the lower-side supporting mechanism‘65
is moved downward to move the lower— 51de jlg 50 for

jlnspectlon in a. dlrectlon (downward 1n Flg 19);‘h,

;separatlng from the upper 51de jlg 30 for 1nspectlon,'}‘h

thereby relea31ng the 1nspectable state the c1rou1t
: board 1 to be 1nspected is conveyed from the
inspect;onfexecutlng”reglonjR-to_a properfplaoe‘by
Vthe'conveying mechanism; another circnit board to:be
- inspected is conveyed to the inspection—executing
region R, and the above-described operation is
repeated on said circuit board to be inspected,
thereby carrying out the electrical inspection.

[0067] - According to such an inspection apparatus for



si de” SAPFEHPRGC

- Tower-
’ orting nec
i 3

be easily replaced by a new one when the

ani sotropically conductive el_astoner sheet 20 suffers
fromtrouble, and the origi 4l service life of the

ani sotropically conductive el astonmer sheet 20 can be
attained. [00681 Fig. 20 illustrates the construction

of an inspection apparatus for circuit boards

accor dinged Ot BhedeecendianbediiBAt opbrhhecpr 88MNbe
invention. This inspection apparatus for circuit

boar dssisestielsy taarrieaduat attet! ®BEAI 6lectrical inspection

resistance-neasuring test on each wring pattern as

to a cig aatrttiboandly tonbectiedspackedreat hotber of
surfaces of which electrodes 2 and 3 to be inspected

‘have beiercyidr medrdespetdi bel ynspactbds thspactisonropically

apparatus for circuit board, an upper-side jig 30 for

i nspectdroindtsiver eledédmabovkeetn2 nspethé ondapecutlhgean

region Rin which the circuit board 1 to be inspected

i $ horhe grasdlllyy rgplangedby andnednonppenesi tee

supporting mechani sm 45 supgprtin the upper-side jig

30 foraRifEPeerii6allE pPodraedvabelsStemer uphret st @esutfers

jig 30 for .inspection, On the other hand, a .

| ower i Erioglgéerf BRdi RRpeRttBHRS PPEVE Rdl L Hel D the

Si'de SHBBIEPRY CHLCKEAT Rt 65, ERppLF FHECT HE1 Dnes can De
é& SOeEor i nspection.is provided bel ow the >

*ideg 50 for inspection. The upper-side |

j sm-45 _and | ower-si de, supportin
R e e SanecEbRetrlobor

side |

ani sm. Pe asica
inspeétion‘apparatus for circuit ‘boards according to
. the second embodiment of the present invention. This
inspéction apparatus for circuit boards serves to
conduct an electpic resistance—measuring test on each
. wiring pattern as to a.circqit.board'l_to.be-
finspectgd,.bp_bgth su:fa¢es of which e1ecteres 2 qndf
' 3 £0 bejinspected'héve been'fpfmed respéﬁtivelféf :
.'.  'In,£hisins?ection-ééparafus.fqrwéifcuit'boérd,
.én upper-side jigu30 for inspection is p?bvided-above
‘anminspection-executingg:egion,R_in_Whigh the citcuit
- board 1 to be-inspected is.horizoﬁtaily‘arrangedh'and
. an upper-side suppoftiﬁg mechénism 45 supporting ﬁhe
‘upper—side jig‘30 for inspection is provided above
the upper-side jig 30 for inspection. On the other
hand, a lower-side jig 50 for inspection is provided

below the inspection-executing region R, and a lower-



as the upper-side supporting nmechani sm 45 and | ower -

si de supporting nmechanism 65 in the inspection
apparatus for circuit boardé”%ccording to the first
enbodi nent. [00691 The upper-side jig 30 for

i nspection is constructed by arranging the adaptor 10
of the construction shown in Fig. 17 through an

ani sotg oph C@Lﬁﬁom@]@uﬁiéc\h%nqlsﬁsmnﬁﬁp%@ﬁ@iné&w Power-
front surface (lower surface in Fig. 20) of an

i nspecdion j?icfoftdcﬂﬁ devibeet4n Pai pBodfd@d below the

connecting electrodes in the wiring board 11 for

connectdwdr-of : dehiis gadapirer l@speetastianged ubper-side
accordance with a pattern corresponding to a pattern

of t hesss StirfpaRcBiatie sal a6t radelodet-os e | Ngpeet ©thg

inthe circuit board 1 to be inspected. Incidentally,

i N Fi gue&yniconmec tireg balkécti bgesf 14ae f same urgresitruction

supply and connecting el ectrodes 14b for vol tage

measuraerite ofppdhe spdier suppootingnmechaimise| Srtgrtiesower—

and termnal electrodes 15 are illustrated seeing

t hr ougti dehesuinpouitangngekchyaism1§5ahn g pection

I nspection el ectrode device 40 and ani sotropically

conducttipAr adiusstiorecishust Boande pageEdNY tof fhfe Horst

sanme construction as the inspection el ectrode device

40 an®TENiIsEEEedpi cal |y conductive el astoner sheet 35

in the upper-side jig 30 for inspection of the .
[0PAZbect i oh RBPATERTE Fife G\ ME Gl HeardsPEEELPRI A to

the7“55?56?3%%@d"%§?érranging the adaptor 10 of the

donstructioh'shown in.Fig. 17 through an
anisctropically conductive elastomer sheet 35 on a

- front surface (lower surface in Fig. 20) of an
inspection electrode device 40. Pairs 14 of
connecting eléctrodes in the wiring bcocard 11 for

 .connection of this”adaptor lb are arranged in_. -
.accordancé with a bétte:n correspondiﬁg to a pattern
of the one.5urfacefside eiectrodés-Z'to be;inspected
in the circuit board 1 to be inspected. Incidentally,
in Fig. 20, connecting electrodes 14a for current.
supply and connectiﬁg electrodes 14b for wvoltage

" measurement of the pairs 14 of connecting electrodes
and terminal electrodes 15 are illustrated seeing
through the insulating layers 17 and 18. The
inspection electrode device 40 and anisotropically

conductive elastomer sheet 35 are basically of the



The I ower-side jig 50 for inspection is constructed

by arrangi ng the adaptor 10 of the .construction

shown in Fig. 17 through an %%isotropically conducti ve

el astonmer sheet 55 on a front surface (upper surface

in Fig. 20) of an inspection el ectrode device 60.

Pairs 14 of connecting electrodes in the wiring board

21 forsahONBEEE+AN-10ford RisS adaRtRh e 13he cakicaRead bBvice
accordance with a pattern corresponding to a pattern

of thesothed swidAGREICE 1681 GhidRERS v3 k0ak&omer sheet 35
inspected in the circuit board 1 to be inspected.

I'nci dend athy , uppeFgde26.icamnactd ngspkeetibades taa

for current supply and connecting el ectrodes 14b for

vol t agen smasti @meppaofathfze fpal kd ridiaf beamdecticrgrding to
el ectrodes and term nal electrodes 15 are illustrated
seei ngthdr it tdmbddisenat.i ng | ayers 17 and 18. The

i nspection el ectrode device 60 and ani sotropically

conductive &hasiomer-shéetj b5 20 efdasicaiegtion the
sane construction as the inspection el ectrode device

60 and-ard OIS & [y reogdact the ePastoned Oshéethss
inthe lower-side jig 50 for inspection.of the

i NspeciITHIApPaca Fhomsr 18i Fégi-t LBoaRasugBcdPding to

70 the first enbodinment. [00701 I n such an_inspection
appar RS FGORYGddivt CopeRFdivel séepteRrri ABBEEL POn°BF 2
the circuit board 1 to be insgected.is pe%b?rnEd in

the fdiiBW P r@TTer(PPRE ERFEAFE bBaFud1 £8)pBY &
!nSpe%H%%éé%ﬂﬁfihectrode device 60. Pairs 14 of

connecting electrddes in the'wiriﬁg board 11 for
connection of this adaptor 10 are arranged in
accordance with a paftern corresponding to a patiern
of tﬁe other surface-side electrodes 3 to bé

~ inspected in the circuit b¢ard 1 to‘be,inspected,

- Incidentally, in Fig;120;_chnectingfélectrqdes'14§ .

::for currentfsupply.aﬁd'¢onnecting.electpédeg_14b_for O

valtége megsurémentlof;the,paifs 1é-of¥C§nnécting: :'7
:éléctrodes énd.termiﬁal eleétrodes-lS are iiiustrated
. seeing through the.insulating-layers_i?_énd_lS,'-The
:inspectionvelectrode:&évice BOIand‘anisotfopicélly o
cohductive elastomer sheet 55 are basically of the
same construction as the inspection electrode device
60 and anisotropically conductive elastomer sheet 55
in the lower-side jig 50 for inspection of the

inspection apparatus for circuit boards according to



arranged in alignment with the inspection-executing
region R by a proper conveyinhg nechani sm ( not
illustrated) . Mre specifio7 ly, the circuit board 1
to be inspected is arranged in such a manner that the
one surface-side electrodes 2 to be inspected thereof
are | ocated just under respective positions of the

pai rs t8eofieonnestddignegiect rodes of the wring board
11 for connection in the upper-side jig 30 for

[doiapect i on, Tanducheant hﬁﬁpé@tic&@&a@ﬂ%@isﬁ@dﬂ@ﬁﬁrcﬁllt
to be |nspected thereof are |ocated just over
respechozed posi¢conscadf inkeepaiba d4 @hecobneaitngoard 1
el ectrodes of the wiring board 11 for connection in
t he | owerbsi tdespeqresD ifsoperispaetii dn. tha fbisowing manner.
enbodi nent, as the conveyi ng nechani sm nay
preferably Béeusédcuitomvaeyd ng tedrmninspeofterhd s diilest
~conveying type having a conveyor belt and a guide
rai|. §007mdedoin edampirentt Wéthotke- shapestipporekaguting
nechanlsn1 65 is then noved upward to nove the :
| ower - 53T iRy 1‘50 a PFPPeHs FEBVEPARY nackizrben | orot

“(upward in Fig. 20) approachjng the upper-side jig 30

for iﬁslpléb%‘?liﬁqtedthe%ﬁ? B¢ Figf Fip ldabh W6 (He addptard 1
10 of thiﬁypper 7 si,de % g 30 for inspection and th
adaptd? o SHRE TS FonkEr 25T BIPF g BOSHOR ?rﬂﬁ%&??oﬁhat the

S nto cgontact nder re th the circuit boa
1o be K pr R R ETBEE oot 1 1R i it Ry [ pereot

gloa; Olyid psigegatet'te@ aus%hgnaaksgégg&%e Yo SONAUGH VEr the
'pairs 14 of connecting electrodes of the wiring board
11 for connection in the upper—srde jig 30 for
inspectioh, and rhe other surface-side electrodes 3
to be inspected thereof are located just over
respective_poéitions of the pairs 14 of connecting
electrodes of the w1r1ng board 11 for connectlon 1n
the lower 51de jlg 50 for 1nspectlon -In‘thls 
: embodlment as the conveying mechanism, may
preferably be used a conveying mechanlsm of the rail-
conveying type having a conveyor belt and .a guide
rail.
[0071] - For example, the lower-side supporting mechanism
65 is then moved upward to move the lower-side 5jig 50
for inspection in a direction (upward in Fig. 20)
approaching the upper—sideljig 30 for inspection,

thereby bringing each of the adaptor 10 of the upperm



the adaptor 10 is in a state pinched by the circuit

board 1 to be inspected and the wiring board 11 for

connection, whereby each of the one surface-side

el ectrodes 2 to be inspected of the circuit board I

to be inspected is electrically connected to both of
t he connectlng el ectrode 14a for current supply and

connecll@ﬁ Cﬁéofie%f%cgéym\eq{ A0 'ﬁ%aétiéﬁ%f‘tlﬂ)nof the

each o |rs 14 onnecti ng el ectrodes of

“‘ringlgﬁéfﬂsﬂdeffi QﬁﬁQQﬁ;H%%pegt%o%nhﬁgbrQQhﬁéttyunder
conducti1 ve elastoner sheet 35 is also in a state

pi ncheg-bysthe W #i nehdoandsik fareonnest beniaggedbed. as

i nspection el ectrode device 40, whereby the, term na

el ect rodessdbe of id hghaMdpigeeRaared 11y Bor reenpespéOnion,

are electrically connected to the respective

i nspecth®nagl esctrasiess 4l efordietiRegpettcoomet esheorde20 in

device 40. On the other hand, in the lower-side jig

50 forthespeaptan,1d hies an1sotﬁemec@hhyhednugctheeC1rcu1t

el astonmer sheet 20 in the adaptor 10 s in a state

pi nchezbayd t heteilve Uinsdeaared &nto the wWaspegtedarhdll for

the wiring . board 11 for connection, whereby each of

the otdremeniriace Wiakelal eechodds thet orbesvhEpecteiie

~of the circuit board 1 to be inspected is 72

el ect iRgtsodRR e de dTOENteR PhetBBnALEETHE DoaTd 1

~ electrode 14a for current supply and.connecting R
el ect st AR FRACHAS tlﬁgéﬂ%&lcéﬁféﬁt CPRnagEed oifo %th Of_

pai rs 14 of connecting el ectrodes of the-wrjn board :

11 f orthe RIS AT IR e&m@&eaﬁﬁcéprfyceaﬁ%tt ply and .

connectlng electrode 14b for voltage measurement 1n.“'
.each of the pairs 14 of connectlng electrodes of the
wiring board 11 for connection. The anisotropically
conductlve elastomer sheet 35 is also in a. state
H-plnched by the wrrlng board ll for connectlon and the

: lnSPectlon electrode dev1ce 40 -whereby the termrnal fﬁ:

'electrodes 15 of the.w1r1ng board 11 for connectlon f“*“:
}are electrlcally connected to the respectlre o
lnspectlon electrodes 41 of the 1nspectlon electrode
devrce 40 : On the other hand ~in the~lower srde-jlg,
50 for 1nspectlon the anlsotroplcally conductlve
.elastomer sheet 20 in the adaptor 10 is imn a state
"pinched by the circuit board 1 to be inspected and
the wiring board 11 for connection, whereby each of
the other surface-side electrodes 3 to be inspected

of the circuit board 1 to be inspected is



el astonmer sheet 55 is also in a state pinched by the
W ring board 11 for connection and the inspection

el ectrode devi ce 60, mhereby7%he term nal el ectrodes
15 of the wiring board 11 for connection are

el ectrically connected to the respective inspection

el ectrodes 61 of the inspection el ectrode device 60.

[ 00721} BcEHEBa Bl YRdbac @A R Dhdthe gnensuchacecsh dg
~electrodes 2 to be inspected of the circuit board 1

to be enspecied 14 elacidurGainty seppneched. tenhbeting
tester through the adaptor 10 in the upper-side jig

.30 foeleospeds i DIy fidie vanitsofer apkcalleyecadndticeb¢® of the
el astomer sheet 35 and the inspection el ectrode

devi cepdlrs ahdl elhctvrofecttiegoiectsotikacefsittde wiring board
el ectrodes 3 to be inspected of the circuit board 1

to be l1hspecteshisctgloact r Toal éyisonneciedlly ¢dreductive
tester through the adaptor 10 in the lower-side jig

50 forelaspaesy oheathdSanissetsopivakl gtedadnineied by the
el astomer sheet 55 and the inspection electrode . '
devi ce" BT &t dtle ficg ganngspéenabheé shat énspacthps

i nspectabl e state, necessary electrical inspection on
the cif&Ftr BRardEviceo he W%§6é€fe§hﬁst3€@%¥?édebEF?rOdes

~ Mre s eg%éh&g%kx,,a current"offa fixed 73iovalge I's
suppl i- t THEICBAAEE L hgTBFeCPFBAESI OB 43 For
P e Rtee Y SPOPREEaRpEp- BdeTFrRcasoT ornepeslion
 curr st SRR RETHR reSpRach S B naterane 00
[0072] - In such a manner, each of the one surface—side
electrodes 2 to be inspected of the circuit board 1
to be inspected is electrically connected to the
tester through the adaptor 10 in the upper-side jig
30 for inspection; the §ni$otrdpically-cbnductive__
“.elaStéme#_shée;fSS‘and“the_inséegtipp_électroae_“
 dgv;¢e.4b11éndiééchfofg£hé.oﬁhef ;ﬁrf%ée—sidé,
éleeﬁrodes_3 £o;bé iné§é§ﬁéd1bffthé ¢iicuit;anrd ig
to be inspected is élégﬁfibaily g&nnéctéd toﬂthé‘.
 testerpthrough:the:adaptor,lo in the‘lower—side jig.
50 fo inspeétion;'the éhiéotroéically-conduCtive'
" elastomer sheet 55 and the inspection-electrode
sdevice 60. This state is an inspectable state.
In this inspectable state, necessary electrical
inspection on the circﬁit board 1 to be inspected is

carried out. More specifically, a current of a fixed



in the adaptor 10 of the lower-side jig 50 for

i nspection, and one anobng a_PIurallty of the
connecting el ectrodes 14b f or3 vol tage neasurenent of
the wiring board 11 for connection in the adaptor 10
of the upper-side jig 30 for inspection is designated
to neasure a vol tage between the designated one

connect i Nge el cddqste; b Ji@le ¥olthag g oARAS ] £FEST e@E‘ﬁodes

a connecting el ectrode 14b for voltage neasurenent of

the Wi fio0rdpasehddntf Ay g@qn@n%@t ke Worihe B6@Pd or1 1for

of the lower-side jig 5 i nspection, which has

been eteshéedtedd Vircameckesdtbe thecodt bpe swhdacersd deig 30
el ectrode 3 to be inspected corresponding to the one

surf aceesi tissi@cidmdad the kennaspentedl esticdedabia for
been electrically connected-to the designated
connectuneeret entprdde o4k hkowivahtiagean@asurfmentonnection
t hereby obtaining an electric resistance value of a
Wi ri ngipatheraddrorared Obetfwebe 3awdronidsuj iaced siae
el ectrode 2 to be inspected, which has been
el ect rimspegticannecide dneo amhagdesbynazedtvmet the
connecting el ectrode 14b for voltage neasurenent, and
t he ot¢rpnetfiing @lgicdacdescilAbdéos volbros ﬁwwent of
correspondlng to this electrode 2 on the basis of the

t Hte obt i Popert dde £0Al gePRTRbleRstyidtedaptor 10
connectlag}electrode I4h for voltage measurengnt i's

succes¥ Vel BRETgEd et HéHeBQ‘ EBRALRER gt HFastit éeréSrthnated

of electric resistan rlng att rns
f

r espectd VEI3F ¥ 6 ﬁea’oﬁlé??\%eﬂejﬂ?e PRI Sh e

connecting electrode 14b for voltage measurement and
a connecting electrode 14b for voltage measurement of
the wiring board 11 for connection in the adaptor 10
of the lower-side jig 50 for inspection,'ﬁhich has
been electrically cdnnected to the other surféCe“Side
eléct;ode;3xtoﬂ@e.inépeqted;cor;éspondipg:ﬁo-tﬁe-one_
ZHSurfacé%side éié¢t£ode 2 ﬁo be_iﬁspé¢ted; whiéh ﬁa$
been~éiéctri¢éliyfébnne;ted to thé-aé$igna£edg-
.cénnecting electrode 1éb fof voltage measufemen£,
'  thereby-obtaining an electric resistance yalue,of a
. wiring pattern formed between.said one surface-side
electrode 2 to be inspecteﬁ, which has been
electrically connected to the designated éne
connecting electrode 14b for voltage measurement, and
the other surface-side electrode 3 to be inspected

corresponding to this electrede 2 on the basis of the



"side electrodes 2 to be inspected and their
correspondi ng other surface-side electrodes 3 to be

i nspected. After the electrital inspection on this
circuit board .1 to be inspected has been conpl eted
in such a manner, for exanple, the |ower-side
supporting nechanism 65 is noved downward to nove the
| over - 5, §_—oﬂ>t9i§@df@<§l£5b$ep%l!ﬁ‘. | Bpa diseghhesa
(downward in Fig. 20) separating fromthe upper-side

jig 30c<§1915eC‘i:ﬂﬁc?egié@tf‘ro&é]elrﬁ?)fdxek@ﬁsﬂa@@ @ surement is
i nspectable state, the circuit board 1 to be

i nspect gdcd §s cOVEYEhAgaM e dpis Residueitiexe adhisig ement
region Rto a proper place by the conveying

- mechand sl @aot herr&d 1 Sidcdiard Wia inke pganspeaked i s
conveyed to the inspection-executing region R and

t he aboyvepdesitvd bedf operdticwdes: aldpedt etheonnsaisdrface—
~another circuit board to be inspected, thereby
carryisgdeutlé¢dieredect? iwalbe iinspecttiegn and0@r8ir
According to such an inspection apparatus for «circuit
boar dsgomne $pepeng ontloperatifarecad dee elemfsrhey 3 to be
carried out even when electrical inspection is
cont i numidgtednduct ed on a great nunmber of 1 75
circuit boards 1 to be inspected, the anisotropically ,
conduct i ve BFAsroirBe sheetrpoal nlnsre @bkt AT I charfircult
‘be easily rgfLaced by .a new one when the. S noa
ani sothpitat 15° RhdiRIA‘FESS Ssomeehs kBPLoGedyffepsch 2
fromtrouble, and the qriginal service Iife-of'%he'_' -
~-manner, ‘for ezample, the 1owerfs;de_suppor_1ng
' mechanism 65 is-moved‘downWard'tb move the lower—sidé
jig 50 for inspection in a direction (downward in
Fig. 20):separating from the upper—-side jig 30 for
inépection, thereby releasing the'inspectable state,
lthe_circuit board 1 to be_inspected,is'cqnveyed from
o 7 the 1nspectlon—~executlngreglon .R_.:;:.to ;‘a'g.p.rope_r.:ﬁ.:p]__aée | '
- by.theZébn?QYihQﬂmebhahism}ﬂandthé; ¢i;guitnb6érd to
;be‘inspectedfis,conﬁéYedgibfthe_inépection—exécuting'f
region R, and the above—described operation is
repeated on”said.another_gircuitgboard-to be.
"inspected,‘théreby carrying out the electrical
inspection.
[0073] - According to such an inspection apparatus for
circuit boards, an inspection operation can be

smoothly carried out even when electrical inspection

is continuously conducted on a great number of



ani sotropi cally conductive el astomer sheet 20 can be

attai ned. [00741 The presen% invention is not limted
to the above-described embodi nents, and vari ous

nodi fi cati ons can be added thereto. For exanple, the
ani sotropically conductive elastoner sheet 20 in the
adaptor 10 for inspection of circuit boards is not
l'i miteditoustchosrdl spescsiben inkypetani seheophtabkyYopically
conductive el astomer sheet as shown in Fig. 1, and it
may becanduoeiren dlsstidnkut isheett gpeianithet eappeak! Y0 can
conducti ve el astoner sheet obtained by formng a -
great henbesilf mxmidued b apath- boenrhgnpahes each
extending in a thickness-wise direction thereof, in
whi ch zohelctoricagdnt icondscPivar eldehseky Shbbed20andffers
an insulating part nutually insulating these
conduct¥®e erior mindg tpar psiginalwhechichelife of the
conductive particles P do not exist at all or
- scar cARL TGN Yo GeNRIRAESVET cLdREPREEL bR Byl bear be
adopted in the inspection apparatus for circuit
boar d8 'SR ¥%-as they have the adaptor for inspection
[dﬁ§4 ircuit phoards according to the present .i nvention.

[00751 THE BORHERtiHY RECrr ddedols ififhe dir iHhG
508§ b enISgt o IR 50, bEr {orEd, 0 20 (0
et a8 S0 1E1 e Zdaed TLRHEDgONSLT UGt On
' | For example, the.anisotropically”conductive.
elastomer-shéét 20 in the adaptor 1b for inspection
0of circuilt boards is not limited to such a dispérsion
type anisotropically conductive elastomer sheet as
shown in Fig. 1, and it may be an uneven distribution
type anisotropica}ly=condudtiverelastomer_sheet.r'
ftobtaingdﬁby formipg:aqgreat hﬁmbef:of_éénductive__VE
‘“pgth—formihgqurts:eéqh-extenq;ng-in'a thickness—ﬁise .
”;direction.theréQf,'inrﬁhiChfconductive.ﬁarticles.P-'-.
are densely fiiiéd, énd an insulétiﬁg pért mutuélly
insulating these conductive.paﬁh—forming parts,.in- 
- which the cbnductiﬁe'particleé P do not exist at all
ox scarcély éxist.
Various kinds of construction may be adopted in
the inspection apparatus for circuit boards so fér as

they have the adaptor for inspection of circuit

boards according to the present invention.




t he connecting electrode 13 fromthe insulating |ayer
17 is preferably at nost 10Q ~Lm nore preferably at
nost 70 4m |If this prOJectdé hei ght is too great,
such connecting el ectrodes 13 obstruct, and so the
adhesi on of the anisotropically conductive el ast omer
sheet 20 to the wiring board 11 for connection

[oegones i nsyhbi ebﬁﬂéctss?taﬁécﬁﬁode% disf fiinCyht ¥9ring board
prevent the anisotropically conductive el astoner

sheet 20 fd.0resapai@nngalr @MsbhBeWesHidd baargs 4k f or
connection, such connecting electrodes 13 are easy to
be damagedrwherridie tari Sebhepsaakthye cOnduUed i MBulating
el astonmer sheet is used repeatedly, and so it is
di ffi cldstert d 7atdsaishosvnl angrsgrvite life,. [00761 Such
a wring board 11 for connection can be produced in
‘the foll ow ig saocheconsiiant ivat,echenteriaktolt he hgldt by f
lamnating thin netal-layers 13A and 15A on both
- -sur f acdse gforaredtdng pllat:erbdkela nEuémt iy isuheliartdng ﬂzlyer_ :
is first provided as shown in Fig. 3. In this
| am nadt7ed sratrerfiealapla apl-ameati 190 ofimt vy lprdedleesblHat
each extending through in a thickness-w se direction
of th&dsdni’dated haterialpariedmddeiohtaésordangeeat,
~ with a pattern 77 .corresponding to pattern of
'ternlﬁ&FheFQEFP&&é§g181ngrB%e?o%%t&P%E¥%ﬂﬁnM@qdnSPl&he _
4. The jinterior: t hr ough-hol es .16H f ormed . L
“the |aﬁlhﬁaleal t@LFaF‘mii’Er?ﬁe‘ﬁa%@bJ% BFHY aﬁlastomer

7ot Y P e EERLTBLA ARG P SRS
‘becomes 1nsuff1c1ent 50 that 1t is difficult to
prevent the anisotropically conductive elastomer
sheet 20 from separating from the wiring board 11 for
connection such connecting-electrodes 13 are easy to

*be damaged when the anlsotroplcally conductlve

: *elastomer sheet 1s used repeatedly, and so 1t 1s :fgl.e

.'ffdlfflcult to attaln a long serv1ce llfe _},.u

R sf:[0076]'v-~1' Such & w1r1ng board ll for connectlon can be ?”i.f"

-produced 1n the follow1ng manner.

A lamlnated materlal obtalned by lamlnatlng thln;”h_'

hmetal layers 13A and 15A on both surfaces of a flat
-plate like 1nsulat1ng substrate 12 is flrst provided
as shown in Fig. 3. In this laminated material, a
plurality of through-holes 16H each extending through
" in a thickness—wise direction of the laminated

material are formed in accordance with a pattern



't her eByPTESERI A &

formng via holes | 6b connected to the thin netal

| ayers 13A and 15A as shown_in Fig. 5. The thin netal
| ayer 13A forned on the frordt surface of the

insul ating substrate 12 is then subjected to a

phot o-etching treatnment, thereby formng a plurality
of base layers 13B for connecting el ectrodes on the

front éﬂHﬁéEﬁ%ddlnbh%o'@SEEQtEBQ ofubsthat 81 121 @Pdrodes 15
patterned wiring parts 1ba for electrically

connegtd e tfhenasas! ayews 13Brigr acommectim@riors of the
el ectrodes to the via holes | 6b as shown in Fig. 22.

Bef or e Hrlteigbheloeet cBENgobheat IRNthé SlaOnsted efht@rial
protecting seal 19 is arranged in advance so as to

cover drike thiinn st aktkayes dbhAeltotpelleon phetbagk
surface of the insulating substrate 12. Thereafter,
as shaweatmehitgand3anaslettsupakthggl ayestddnt s strmhw
on the front surface of the insulating substrate 12
i n sudbhraimgnwer hhabst héb cespectedetbatiee | dlysr gnaizBl
for connecting el ectrodes are exposed. The respective
base layers 13B fiod lEanaecshagnelecfi@des- are then
subjected to an electroplating treatnent by using the
thin netal Theydrinmetadr dedeeh 1i3ke f@a”@l@dsl?ﬂf abe %f-’ont
the 78 insulating substrate 12 as common el ect rode,

gﬁ néﬁ{sph@twec@%%%ats Pt ot§ uiz-}ilsfg
froma surface of the insulating |ayer 17 -as Eﬁ

n

F|g By JEFF@? FﬁeapPB?EET?h@h%%%Jt @ﬁ?@fﬂhe

formlng a plurallty of base layers 13B for connectrng"
electrodes on the front surface of the 1nsulat1ng
substrate 12 and-patterned wiring parts l6a for
electrically connecting the base layers 13B for

- connecting electrodes to the via.holes 16b as shown
:in.Fig. 22. Before the photo etchlng treatment 1sf

Vtconducted a protectlng seal 19 13 arranged in: |
'iadvance 80 as to cover the thln.metal layer 15A ;5’

: formed on: the back surface of the 1nsu1at1ng l@

l substrate 12 Thereafter as shown in Flg 23, an

:_lnsulatlng layer 17 1s formed on the front surface of
the lnsulatrng-substrate 12 lnrsuchfa manner that the
respective base layers 13B for connecting electrodes
are exposed. The respective base layers 13B for
connecting electrodes are then subjected to an
electroplating treatment hy using the thin metal

layer 15A formed on the bask surface of the



fromthe thin netal |ayer 15A, the thin netal |ayer
15A is subjected to a photo-etching treatnent,
thereby forming a plurality’8f termnal el ectrodes 15
electrically connected to the respective via holes
16b on the back surface of the insulating substrate
12 as shown in Fig. 25. As shown in Fig. 26, an

i nsul afd g @yl sh®sksater MBds on thenRacks Sukdace of
the insulating substrate 12 in such a manner that the

r especty deperfiiriahgebeshEedesy 16 & r &xdPSeH protruding
t hereby obtaining the wiring board 11 for connecti on.

EXAMPLES{ QOE0k ke Bfeﬁﬁetiﬁgn@ﬁ&iﬂqlw&ﬁérlmﬁ%aguﬁﬁdwn in

be described specifically by the foll ow ng exanpl es.

Howeverig.t lpet.present invention is not limted to

t hese exanples. In the foll ow ng Exanpl e and

Conpar at i veafExarpties prhdiectdhngeseklsupf Asethenghagssed

is indicated as a value obtained by neasuring a

cent erfddmehavehdgemesal f beger dughness Raimdertal layer

conditions of a cutoff wvalue of 0.8 nmand a

neasurigierdts lsebgehtefl 0025 mimta-retadyioryancses twant JI S

B 0601 using a three 79 dinensional surface structure

anal yzZihegelpivc Fosmope a"New Al ey 200"t araHafedc tadresd-appes 15

Zygo Co. 0 0 7.8 [Circuit board for evaluation] A

ci rcuisl sdEEgafdy eoBNe@tFd-vftheh&ssgqcdivify via holes

‘specification was provi ded. Dinensions: 100 nm

-(Iengﬂﬁ? ?n1§5enﬁ?FBr%%ﬂf¥ﬁe)Pf-the insulating substrate
12 as shown in Fig. 25. As shown in Fig. 26, an
“insulating layer 18 is formed on the back surface of
the insulating substrate 12 in such a manner that the
respective terminal electrodes 15 are exposed,

thereby obtaining the wiring board 11 for connection.

- EXBMPLES
-~ [00771 - ' fhe__-.pré_-sent invention will hereinafter be
| Idéséfibéd;spééifically by'fhe folloWihg.examples.
nHowever, thé‘present invention is not 1imiﬁed_to
- these examples. -
In the folléwing Example and Compafative-Example,'
the value of surface roughness is indicated as a
rvalue obtained by measuring a center-line average
surface réughness Ra under conditions of a cutoff
value of 0.8 mm and a measurement length of 0.23 mm

in accordance with JIS B 0601 using a three-—




0.8 mm (thickness); Nunber of upper surface-side

el ectrodes to be inspected: g 312; Dianeter of upper
surface-side el ectrodes to bé i nspected: 0.3 mMm

M ni mum pitch of '"upper surface-side electrodes to be

i nspected: 0.4 mm Nunber of |ower surface-side

el ectrodes to be inspected: 3,784; D aneter of |ower
surfacdisedeiehett sadescé osbeuctnspentdiz ihegd MiWBroscope
M ni mum pitch of |ower surface-side electrodes to be

i nspect'Bdw Vi8w42o0t hOT7Odc siExahme ZhxyoArrd.nspecti on
apparatus for circuit boards for inspecting the
[HboVe- désceubedbeirduitr boaaidtaron]leval uati on, which
was adapted to an inspection section of a

rail - conveyiPngitrywé talroemdt forcevelnatiboard the follow1ng
i nspection machi ne (manuf actured by N DEC- READ
CORPORRI® CNE £ €3 bifen rigdre : PISTRRREC V5), was produced in
~accordance with the construction shown in Fig. 19 and
80 FiBimensieng hel QQImow IRparmner 10[00080](b[ifAdd|‘§hbrx
(10). for inspection of circuit: boards] (1)

Ani sot ropi cal | y cofdfictimvétBLak2em®) / sheet - (20)

Sol ut i A and_Sol ution B of addjtion type i quj
SI|IC&§ AR ERE WHPST (SRS StiSe ShEFET ﬁﬂ?édtolﬁe

propor{ﬁéggkgégy: 5h§&5_anounts becone_equaL. A¢teri

Dlameter of upper surface 51de electrodes to be
flnspeoted O 3 mm ; |
Q:Mlnimum'pltch of=uéper;sorfeoe?eide.eleofrodeslto'be'
- inspected: 0}4-mm; |
- Number of lower surface-side electrodes to be
inspeceed' '3 784' |
- _Dlameter of lower surface 51de electrodes to be

e'ailnspected. 0 3-mm"

1Mln1mum pltch of lower surface Slde electrodes to be_e S

'_elnspected 0 4 .

[0079] <Example 1>

- An.inspection apparatus for circuit boards for . . .

'lnspéoting'theﬁebovefdesorlbeoCoireuifiboard-for"'
evaluation,-whloh.was edapfed to an_inspection'
section of a rail-conveying type automatic circuit
board inspection machine (manufactured by NIDEC-READ
.CORPORATION, trade name: STARREC V5)}, was produced in

~accordance with the construction shown in Fig. 19 and



100 parts by weight of conductive particles having an
average particle dianeter of 20 ~Lm were added to and
m xed with 100 parts by wei gh® of this mixture, the
resultant m xture was subjected to a defoam ng
treatment by pressure reduction, thereby preparing a
nol ding material. In the above-described process, as

the ad@hb'oﬁl iMP@hé'féf&HﬁiﬂéﬂﬁgﬂhefM¥5 used silicon
rubber, in which both Solution A and Sol uti on B had a

M B [ iaap@br 5000 P, £ @ di s e praxdustr hher efa-hrd a

conpression set of 6%at 1500C (by a measuring nethod

i n acqoydanceowtdht H1S K e tard s tifanginkeaf (20)
25 kN 'm at 230C (by a nmeasuring nethod in accordance

With JIS K 6249)utfAbson 4h@sEo(@yEsRoe $Oadddl: BHuiipe

5% by weight of the weight of core particles)

obt ai nedghyd s51hepne ckedbepardi & asvaS el &y tWetlecemixed
and subjecting the core particles to el ectrol ess

pl ati ngn piébogol chaverhe tusdek ias arveinten thectomee equal . After
particles. [00811 After a frane-like spacer having a

rect angtf aparopert meiohtl 2@ menduztl viempardigzles having an
t hi ckness of 0.08 M 81 was then arranged on a. -

mol di ngveurdaqe wfidite dittherters orf 20e sl dermokdided to and
nmenber, the nolding materi al pre%ared was applied to
MAthIﬁn%ﬁ%ddﬁgﬂ}ﬂéﬁbﬂmﬁﬁé b§p§@é9 tard &hés mixture, the
surface-side nol di ng nenber was  arranged on this

nol di n@e%@wrﬂvﬁ-%@cwaﬁ ﬁeﬁaectefihae ehéleéeeal.lﬁg

surface t her eof .comes into contact S
. treatment by pressure reductlon thereby_preparrng a

moldlng materlal
In the above-described process, as the addition
type silicone rubber, was used silicon rubber, in
which both Solution A and Solution B had a viscosity
of 500 P, and a cured product thereof had al |
“:compre551on set of 6%_at 150 c (by a measurlng methodc:
'1n accordance with JIS K 6249) and tear strength of
25 kN/m .at 23° C (by a measurlng method An accordance
 with JIS K 6249) . -
~Also, those (average coatlng amount 5% by p
..welght of the- welght of core partlcles)-obtarned;by-
using nickel particles as core particles and
subjecting the core particles to electroless plating
with gold were used as tne conductive particles.
ioo81l] After a frame-like spacer having a rectangular

opening of 120 mm x 200 mm and a thickness of 0.08 mm



with the nolding material. In the above-described
process, a non-glossy surface (surface roughness: 1
gm) of a polyester resin sh&let (product of, Toray

I ndustries, Inc. ; trade nane "Mat Lumrror S10")
having a thickness of 0.1 mm was used as the nol di ng
surface of one surface-side nolding nenber, and a

gl ossywés'rfcﬁ‘éﬁ éf‘lﬁi (fe‘EF o %U%ri%?zg ngéa(#e e Ohé& other

pol yester resin (‘pr oduct Toray Industries,

Inc. . ’sM?Q@eﬂé‘iE‘e "M A MR, SHle) nbBY1AY Baterial

t hi ckness of .0.1 mmwas used as the nol di ng surface

of theppépsfestwaf@sﬁop%%s 0GRS MBADES p eI Vey 63 ele

a pressure roll device conposed of a pressure rol

and a §1]9£)@@ft | Y Tl MBS esedibe RbD&ing tenb®t didg
materi al by the one surface-side nolding nenber and
the otdierasged age-tgiide mmldnggmaeabesl if h@i@bya manner
forming a nol ding material | ayer having thickness: of

0. 08. wméaetmmcaaildugoseﬁurcfe%hesede cdmiasilngtm&rd:emct
- and the ot her. surface-side nol ding nenber.

- El ect runeigngtes mudrdd riche tarriafged on respective 82"
back surfaces of the one surface-side noldi ng nenber
and the othén thefabevetdessmiidhpruesber, toneubpéessy

the nmol ding material |ayer to a curing treatnment
" under suwﬁhda(ﬂ&nnﬁECEZGb@ghoESSQ riwot ‘et whiga yester
~applying a- parallel magnetic field of 0.3"T:to the

ol di R SNAAT | @yeduch PESTPRPEKHRGES Wik, Inc: ftra-de__.'[_“"‘-

name'“Mat Lumlrror SlO") hav1ng a thlckness of 0 1 mmHﬂf;.r"

: Was_used as:the;mold;ng_surface.of one surface~51de
moldihg member, and a'giossy.surface:(surface
:roughnesss Or047um)'of.a-polyester resin sheet
(product of Toray Industrles Inc trade name. “Mat

"dLumlrror SlO”) hav;ng a thlckness of 0 1 mm ‘was used

u”':as the moldlngfsurface of”the other surface 51de ';3rfg“f;ﬂik

'ffmoldlng member

Thereafter

e-pressure roll and a- supportlng roll was used to plnch

__pressure roll dev1ce composed of af@lﬂ__:gf

-5f¥the moldlng materlal by the one: surface Slde moldlng L[*ff?ﬁgﬁ

.’ﬁ;member and the other surface Slde moldlng member
”tthereby formlng a moldlng materlal layer haV1ng
B 5th1ckness of 0.08 mm between sald one surface-side
molding member and the other surface-side molding
member.

Electromagnets were then arranged on respective



direction, thereby producing a rectangul ar
anlsotroplcally conducti ve el astoner sheet having a
thi ckness of 0.1 mm The thu&% obtai ned ani sotropically
conductive elastoner sheet had a surface roughness of
1.4 (err)mon one surface thereof and a surface
roughness of 0.12 ~tm on the other surface thereof and

cont aimesk 4iherLondust ive %%%1s%&%ﬁcbns§d8rﬁ@@&&h@nmgﬁber
12% in terns of a volune fraction. This

anlSOtéﬂ@'@ﬁé|dthé%“ﬂﬂﬂﬁddéath@Sh@ﬂainéhﬁéﬁbe§ to subject
referred to as "anisotropically conductive

el ast offes ,isd1eBing &a'teril0082Yel2)c Wl bRgihgat debdddnt
for connection: In,a lam nated material (product of

Mat sushtider dJrRGIHicesVWerIrks 26Pd. fot radentamess RrnlifgGs)

obtained by formng thin netal |ayers each conposed

of copperlwingy diparaglalt hiagkeeds 6fe18 4M On3bdDtho the

surfaces of an insulating substrate conposed of a

.gl ass mfdlsbimyg meﬁmﬁoededagpmxynressnthmekseésfweﬂe7 312

circular through-holes in total each extending

t hr ough-iaf td ony, hitdleeby- wirsdudiingcai bacoinghbar :

| ami nated material and having a dianeter of 0.2 nn1by '

a nunéfiicatnprdzaldgnepprredidei el angonpparees. baving a

Thereafter, the |amnated material, in which the

t hrougkiKdinesshad bderd MBr-med, was subj ected to an’

electroless |l ati ng _treatient using-an EDTA ty o

copper platt %'EQH%n?Qﬁ?ln?%éVEﬁVtFQPﬁFﬁé1§ EBBGEFtlve

plated_| ayer: on each:-internal wall ‘of the ‘
: throu&ﬁaﬁ5pg§r gﬁaepupaﬁea surface roughness of 1. 4 pm on

" ‘one surface thereof and a surface roughness of‘
0.12 {m on the other surface thereof and contained
the conductive particles in a proportion of 12% in
terms of a vclume fraction This anisotropically"
“conductive elastomer sheet is referred to as |
| '“anlsotroplcally conductlve elastomer sheet (.)f;g.rn
_{00821_(2) Wrrlng board (11) for connectrou‘v : I
. i In a lamlnated materlal (product of.Matsusulta;
x'Electrlc Works Ltd ’ trade name: R 1766) obtarned by
o, forming thln metal layers each composed of copper and] _f,,,'
u'hav1ng a thrckness of 18 um on both surfaces of ‘an’
‘1nsulat1ng substrate composed-of'a glass flberwﬁ
reinforced epoxy resin, were formed 7,312 circular
through-holes in total each extending through in a
thickness—wise direction of the laminated material

and having'a diameter of 0.2 mm by a numerically




subjected to a copper electroplating treatnent using

a copper sulfate plating solution, thereby formng a

cylindrical via hole having & wal | thickness of about
10 ~tmand el ectrically connecting both thin netal

| ayers in the lam nated material to each other within
each of the through-holes. A dry filmresist (product

of Tokyen®hkaikKegyeilChg dgphratiadernamesrEBr228)e
was then |am nated on %e thin netal |ayer on one

surfaceasideted haeerian nal et v ehcak @ ug@-MA es had
resist layer, and noreover a protecting sea

ar r angedenonfoheed hiwas nefteledtayerccomnt ke cotthen csyr baee ing
side inthe lamnated nmaterial. Thereafter, a

phot o- hagRthehin wasng anr Aged tgpet hioppeespdttliayetplution,
‘"the resist layer was subjected to an exposing

t r eat nehereby nfoemipar & |@pparayplexpds lrgesysherach

(manuf actured by ORC Manufacturing Co. , Ltd.) , a

devel opithgreebafahtofnddie tthewugbndodeed, anderfelpyher
forming a resist pattern for . etching on the thin

metal FAYEPCHRE oFe A FOPREE sil@strpplakénpanraatednt using
material. The thin nmetal |ayer on one surface side in

the | i TREREF mdtlddta P\}oé§lsa sglBféeredtherahyefernigy a
treatne her eby form_ng on the front surface of

“the in %R# ag‘u i}f’ée h?vs_ltg Ba¥dllaykickrgps of about
connect¢dgnelectrodes whi ch. were arranged in

accor \ﬁqu%&eﬁgFFSPﬁlycﬁ?P%§ﬁEhﬂgnBOF% Bhpatreral |
gLrgggé é% od %htgam%ga pec%Sngf %geeggﬁeother'Wlthin
each of the through—holes. ' | |
A dry film resist (product of Tokye Ohka Kogyo
Co., Ltd., trade name: FP-225) was then laminated on
the thin metal layer on one surface side in the
.7  laminated'material to form a-resist-layer ‘and
imoreover a protectlng seal was arranged on - the thln
'rmetal layer on the other surface 51de 1n the.r -
‘felamlnated materlal Thereafter a-photofmask film ﬁas:
.arranged on thls re51st layer ~the reerst.léyer‘wae.
-subjected;to.an-equsing_treatment-using a;parallel-
-réy‘exposure,system:frenufactured'by ORC '
Manufacturing Co!, Ltd.), a developing treatment was
then conducted, thereby forming a resist pattern for
etching on the thin metal layer on one surface side
in the laminated material. The thin metal leyer on

one surface side in the laminated material was



board for evaluation and each had a dianeter of 200
~Lm and patterned wiring parts electrically

connecting each of the base %%4ayers for connecting

el ectrodes to the via hole and having a |line w dth of
100 ~tm Thereafter, the resist pattern was renoved. A
dry filmsolder resist (product of Hitachi Chem cal

Co., L : -, l.hg Lck :
T i e e A S
the insyl afi i-C €q

for coﬁﬁe@%% %%Fée)?tl{r?ggcse g}n%d%eqn%gfg ?E?ﬁgdsmgéf/?%%te'
parts %9@1£mﬁggécwg§abstfaﬁ<yaaﬂ@atihﬁsai§&tﬁadé§yewhich
A photo-nmask filmwas arranged on this insulating
layer,ydhe ipsilfdd NG la¥rdsese SURhestgactoran
exposing treatnent using a parallel "ray exposure

syst engd PR cd e Py GRetcvanuviragher éngetodedt€h Joe
a devel oping treatnent was then conducted, thereby -
form nghepSd2ednaniugs waeh shaviaeg aideavetthe ofi2O0it
-gm _through whieh the respective base |ayers for
connedddnty ef@ctavedes tiene anex pasbdhadag hd dme ber bake

| ayers for connecting electrodes was subjected to a
copperz &) gei r eplcatdang e@hedt weatingnpant he beciopperlly
sulfate plating solution by wusing the thin netal .

| ayer amidrtigitherchucffatbesbdse Lavehe fami ¢genrrrting

- material as a common electrode,  thereby forning 7,312 o
- conneclienfrdas rtedéheezéh hpdst podihgvirem thige width of
~surface of the insulating-layer. [00831 The protecting: =
" seal fldthrgbn.onThhseafitar metla¢ resist pattern was removed. -

A dry film éélder réSiét'(p?0duct of Hitachi
:Cheﬁical-Co., Ltd., tiade name: SR-2300G) having a
thickness of 25 Pm'waslthen laminated on ithe front
surface of the insuiating sgbstraté,ron which the

Sbase’lEYers_for-cohnecting:elgctrodeszandlthe"

. patterned wiring parts bad been formed, to form an .

 . : ;|_nSL'l 1at1ng 1ayer A p hoto—maskfllm Wasarranged On S

. this insulating layer, the imsulating layer was =
.Féﬁbjééiéd tQ an:e%ﬁqéiné f;ééﬁﬁenf_ﬁéiné aiﬁggéllel.
ray exposure system (manufactured by ORC .

'fﬂﬁanﬁfabturing”Co.;f?ﬁdai} 3'dé§é10Ping'ﬁfé;tmenﬁswas
_thenlgonducted,:therebY'féfming.7,312-dpéniﬁgs each
having a diameter of 200 Mm, through which the
respective base layers for connecting electrodes were

exposed. Each of the base layers for connecting

electrodes was subjected to a copper electroplating



| ayer on the other surface side in the |amnated
material was then renoved, and a dry filmresist
(product of Tokyo Chka KogydXo. , Ltd. , trade name:
FP-225) having a thickness of 25 gmwas | am nated on
the thin netal [ayer on the other surface side to
forma resist layer. Thereafter, a photo-mask film

was ar{f@r%ﬁtﬁt1Jﬂvﬁsar%%bitrl@mgtat%hglé%ihatsbaﬁ%&on by

was subjected to an exposSing treatnment using a

paral|@élﬁ@yuﬁ¥ﬂﬁﬁnr%e%£§tQ&g@&aeﬂf%EEUB%HePVSGBﬁace side
Manuf acturing Co Ltd.), a devel opi ng treat nent

was then nwdrrﬁle@teﬁh%%eh&@r BkNg dohRShStipattena,
for etching on the thin netal layer on the other
surf acghe &gy ifbrnlieg aninat ednaBtetihgl e1dBerbBeB each
nmetal |ayer on the other surface side in the
| am natesk rmtiery drowashsubpe€hed b6 ARe €heBlAging layer.
treatnment, thereby formng, on the back surface of
[010|8§]I nsul at Thg subsdcaing 681X drerad nal te]leecinmﬂasatal
“arranged in accordance with positions of lattice - o
poi nt shayvad qratther ngtlew slangapar t$del ot theal dyinated
connecting each of the termnal electrodes to the via
hol e. THi@TEaflt wes thenr seingvegat #rdna wdsy r EhbvedesBgt
A dry filmsolder resist (product of Nichigo Mrton
- LiFoducta@é Rakee ebkeoFpusk 2015)Lhdvingrage name:
thlckness of 38 gmwas then I'ami nated on the back '
surf a@é’-@f%t h&avaggl at thickubas raf e25 otm g hlamenated on
termn el ectrodes and the patterned wiring parts

had bédt FoelCtRS {BVRFaf| Hetl athey Fayefos pide to

form a resist layer. Thereafter, a photo—mask fllm '
'.was arranged on this resist layer, the resist layer

was subjected_to-annexposing treatment using a

'parallei ray exposure'eystem (manufactured by ORC

Manufacturlng Co 'Ltd ), and a developlng treatment

'*}Was then conducted thereby formlng ‘a resrst pattern:.,;:

ifor etchlng on the thrn metal layer on the other'
”_surface srde in the 1am1nated materlal The thln
metal layer on the other surface 51de in the :-
h~:lam1nated materlal was subjected to an etchlng
.:treatment, thereby fcrmlng, on'therback surface.of'
the insulating substrate, 7,312 terminal electrodes
- arranged in accordance with positions of lattice
points, and patterned wiring parts electrically
connecting each of the terminal electrodes to the via

hole. Thereafter, the resist pattern was removed.



phot o- mask filmwas arranged on this insulating |ayer,
the insulating | ayer was subjected to an exposi ng
treatnment using a parallel r&fy exposure system

(manuf actured by ORC Manufacturing Co., Ltd.), a
devel opi ng treatment was then conducted, thereby
formng 7,312 openi ngs each having a dianeter of 0.4

~nm through whi gg}éﬁ%eﬁ%ﬁfvabls&m p%dﬁks%%Oﬁ%éhmo-

wer e exposed. oard tor connectlon

for the,uppe rCO S| qfcéi |9kl Héﬁ@‘:tt&‘i‘féﬁﬁ% oa?%dﬁ Bdlving

t he above- described ranner. 'S W ng

Connecé't‘{;g;oéﬁue ﬁJlfb%'%a tQSsd‘thgsié’fﬁ‘f‘nﬂ%C ne%g@'b]ack

readth and mMmin t

the dianeteie ofs a:heo‘?.hfsh@ﬁt@iie%ﬁﬂst.@at@e S Ofhe
the insulating layer in each of the connecting

el ect ragesinsl abldcro3@@ GaAr kA phetoFiected heigdtts

fromthe surface of. the insulating layer in the .
'-'conneqtamgaﬁxecﬁdx@ﬁes its fabmuan2bnflratide rdypduma
arrangement pi tch between the connecting electrodes :
. is 0. épmno—tntaesldlﬂrim efasofar rishgetieoni nat sebastiladésg Sayer,
‘0.4 mm the arrangenent pitch between the term nal
el ect rdvesinssila4agnipyandw8y sthpestad doe amoEHmEsisg
of the insulating |ayer on the side of the front
_surfadefe(asl;rrema'celscngvvm phr@héel cmme@tncrﬁgnel e&}tsrtm:es e
- were forned) . is 0,02 gm: The above-descr.ibed '
‘ani sot WEpEIE thr@anMcPRGeMaeuﬁs@angsKéet: (_Idad vkars a:
arranged on the front surface of-this wring board
'"for Cé“ﬂ%%kqgﬁﬁg ﬁﬁ@a§59nt was then conducted thereby

formlng 7 312 openlngs each hav1ng a dlameter of 0.4
mm, through whlch the respectlve termlnal electrodes
were exposed
[00847] J:: The erlng board for connectlon for the upper-—
':srde jlg for 1nspectlon was produced 1n the aboveuih-'”

-~§f.descrlbed manner ThlS w1r1ng_bqard for connectlon 1s S

L;Hsuch that the dlmen51ons are 12 mm 1n length 160 mm flrﬁ{ﬁj

'bri;ln‘breadth and 0;5 mm ln thlckness Mthe dlameter of ar

..lportlon exposed to the surface of the lnsulatlng.ﬂ -
5layer in each of the connectlng electrodes 1s about

HjBOO um, the prOJected helght from the surface of the:
: 1nsulat1ng layer in the connectlng electrodes is
about 25 um, the minimum arrangement_pitch between
the connecting electrodes is 0.4 mm, the diameter of
the terminal electrodes is 0.4 mm, the arrangement

pitch between the terminal electrodes is 0.45 mm, and



constructing the adaptor (hereinafter also referred
to as "upper-side adaptor") for inspection of circuit
boards on the upper side. [O@éSl A wiring board for
connection for the lower-side jig for inspection,
whi ch had 3, 784 connecting electrodes on its front
surface and 3,784 term nal electrodes on its back

sur f acshewaérpgegusaggmﬁbéheofsa{e TRANGH: 139 dsﬁs Bgdthe
above. This wiring board for connection is such that

the di seasi @nStRE erd@P: Ndl+fhcd enEidEackb@nMhiiBh the
breadth and 0.5 mmin thickness, the dianeter of a

porti ofoeXeeses te ddver sud age-Ofr o dnl2e)i AgUbabbngm,

| ayer in each of the connecting electrodes is about

300 gm t he Tprojeot/eddbecghbelir eni sbbeosid voe @inddigive
insulating layer in the connecting electrodes is

about 2bagesmgim.shdet maj mam Al TgRE nh thet €hont surface
bet ween the connecting electrodes i's 0.4 mm the

di ametef ©fis heltprgribred rdel feot raotes: dts 0@, 4 theyeby he
~arrangenment- pitch between the teéerm nal ‘el ectrodes is

- 0.45 rRnar e s uifa celamughridss edhatiier phsol aefagred

| ayer on the side of the front surface (surface on

whi ch thetToHRRaT T 48 ectarsdes Iwdiog 88speekhpd)of scircuit
0. 02 g{ The above-descri bed anlsotroplcally :
condudtFAES PastisimdPRsitedt-9fa) was arranged on the’

t surface ,of thjis w.ring board for. connection, : E

OPﬁg eby’ conétWE:Ef'Pﬁgb?hEdaﬁ% tERPRER R h AT e éewer_ Slde-_

~referred as r-sid aptar') -for i nspecti:-on:
"fof-cfﬂgQﬁ Dr lnSPeC lon, %1c% % % )782 conn: cting

) electrodes on 1ts front surface and 3 784 termrnal
electrodes on its back surface, was produced in the
same manner as described above. ‘This wiring board for
connectlon 15 such that the dlmen81ons are 120 mm in

: length 160 ‘Tm ln breadth and 0. 5 mm in thlckness

the dlameter of a portlon exposed to the surface of

the 1nsulat1ng layer 1n each of the connectl :
',electrodes 1s about 300 pm the prOJected helght fromﬁaa'

.the surface of the 1nsulat1ng layer in the connectlng o
- electrodes 1s.about 25 pm the mlnlmum arrangement
“jpltch between the connectlng electrodes 15 O 4 mm,:

-the drameter of the terminal electrodes,ls-0.4 mm,

the arrangement pltch.between the terminal electrodes

is 0.45 mm, and_the_surface roﬁghness of the

insulating layer on the side of the front surface

(surface on which the connecting electrodes were



] boards on the | ower side. [0086] [Anisotropically
conducti ve el astoner sheets (35, 55)] An uneven

r di stribution type anisotropially conductive
el astoner sheet of the follow ng specification was
used as an anisotropically conductive el astoner sheet
arranged between the adaptor for inspection of
Circui foppasds; angl ¢he, i nspection el ectrode device.
This uneven distribution type anisotropically

conducti ve ehastbpee-sheetithsd Sét@fh&{h?épidall%; fydmt-tive
by silicone rubber having a hardness of 30, the

di mensébastamer kHratm(an kesgtbkrangedlOni Anbr eadhh, surface

the thickness of the conductive path-formng parts is

0.6 mmf titeioutierirdi doetdr fok thaneenduat i YRe pabh-

formng parts is 0.25 nmm and the projected hei ght

from téensmoudtEiionghpartiaphorhéheonduefiwe patb- referred

formng parts is 0.05 nm Conductive particles are _

cont ai'treckd ' idwercendaceileptpat h- fornnngppatien|nfaclrcult-

proportion of 13% by vol une. The conductive particles

“are o uHEd By Hhieat pigrt Aédeur f aces of ni ckel 89

particles with gold and have an average particle
[0QB&ket EnicotaoPleml Ly oos7durt hepeet adhompBctRoRies (35,

devi ces (40, 60)] An upper-side inspection electrode

deV|céQde a Iomer side inspection el ectrode device

‘of the fotio res ecti.ve specificati-ons were
produced It lStrl utlon type anlsotroplcally

conductlve elastomer sheet of the followrng
specrflcatlon was used as an anisotropically

'-conductive elastomer sheet arranged between the
adaptor for inspection of circuit boards and the
inspection electrode device.

'This uneven distributien type anisotropically-~
conductlve elastomer sheet is such that 1t 1s formed
by 5111cone rubber havrng ‘a hardness of 30 the.'
dlmen51ons are 110 mm inc length and 110 in breadth
the thlckness of the conductlve path formlng parts rs

~ 0.6 mm,_the-outer_drametergof the_conductlvefpathf-;,ﬂhe
formingtparts is O.ZSamﬁ,'and'the projectedfheight
from.the insulating part in therconductive path-
“forming parts is 0.05 mm. Conductive partieles are
contained in the conductive path-forming parts in a
proportion of 13% by volume. The conductive particles

are obtained by plating the surfaces of nickel




The upper-side inspection el ectrode device has an

i nspection el ectrode-supporting plate conposed of a
gl ass fiber-reinforced epoxy8%esin (product of N kko
Kasei Co., Ltd., trade nanme: NI KCOLYTE) and having

di mensi ons of 200.mmin length, 346 nmin breadth and
10 mmin thickness and 7,312 inspection el ectrodes
each haV| dla 0 h S

el ect r6dé 995 SaV%an %dﬂéﬁﬂggggl angé%%%rﬁgg ggg& gg?
of lattice point pitch of 0.45 nmm and supported
by thedfﬁgﬁgsfi%ﬁ 9%8%?Tode-supporting , pl at.e. Each

[Bstherk egépseﬂ&ﬂ @i@&éf&@@%é@e deeoe@toﬂ gahhy

connec 0 a connector provi n the base tabl e

in an upper 2,;Si g SURRAK! i AL ERENSRI ST c+ WHE M de btnd a
descri bed subsequently, through an electrical wre.

The | oyeesideqs Nopesd & O el eddadRdensecnas +as
I nspection el ectrode-supporting plate conposed of a

gl ass fbbeswigl nf@éﬁ@:ﬂtﬁﬁ@’@ybdﬁ$1@a(tﬂb&@u&t9r@f prbitkked.
Kasei Co., Ltd., trade name: N KOLYTE) and " having -

di mensi ons QﬁeZQ@p@HPemdbemgkbeceﬂéhr&ﬂedtrdﬂéﬁﬁﬁﬂldﬂuhas
10 mmin thickness and 3,784 inspection 90 electrodes
each hawlh@spechrwmﬂemeaﬂrdMéﬂimpporfhegeplanepeompoaed of
~electrodes are arranged in accordance with ‘positions
“of | ataigkapei fitlse nfrel pidctedoferdx4s remiandpredppbroéd
- by the inspection el ectrode-supporting plate. Each of
~ the i népeee iTrsel €& rodes i s tr@ldecﬁlvam@al N?K@bﬁ'ﬁﬁbtéﬁd g

ﬂto a connector provided:on-the . - -
_ -havrng dlmen51ons of 200: mm. 1n length 346 mm 1n o

'lbreadth and 10 mm in thrckness and 7. 312 1nspectlon
electrodes each havrng a dlameter of 0. 35 mm. These
1nspect;on electrodes are arranged in accordance with

- positions of lattice points of a pitch of 0.45 mm and

Hsupported by the 1n5pectlon electrode supportlng. |

:;plate Each of the 1nspectlon electrodes 1s;ef:”°

:_]felectrlcally connected to a connector prov1ded on the.
.':;base table in- an upperwslde supportlng mechanlsm, ti:*
h"hwhlch w1ll be descrlbed subsequently, through an tl
”ieelectrlcal wire: .

o The lower 51de 1nspectlon electrode dev1ce has'

’en 1nspectlon electrode—supportlng.plate composed of

-'e glass fiber—reinforced epoxy resin (product of
Nikko Kasei Co., Ltd., trade name: NIKOLYTE) and
having dimensions of 200 mm in length, 346 mm in

breadth and 10 mm in thickness and 3,784 inspection



base table in a | ower-side supporting nmechani sm
which will be described subsequently, through an
electrical wire. [0088] [Upp®P-side supporting
mechani sm (45) and | ower-side supporting nechani sm
(65)] The upper-side supporting nmechanismis
constructed by a base table conposed of a | am nated

plate 959998&§92?§%%n¢1 %¥Qiﬂéﬁ%égkfofidi35 %ﬁﬁdeThese

UM LI TE eno reS|n contal ning a

thfeadlﬁéﬁé8t§8§ nyéfﬁbdkgrHf¥“§¥¥%ﬂ§$dulﬂn9cd@yéaﬂee with

supporting pins each having an outer aneter of

nm andpadi Ovek &l &£ | BNGL e Ofp Sl 48N £ThE JiQWeS wH @€ 45 ‘mm and
supporting mechanismis constructed by a base table

CONMPOSSENSS rBed By Nat €t n dH At drd 10Uty e -BPHIR n
Bakel ite Co. ?%i tradéﬁlnane SUM LFTEf of a pheng

resin’pnmtainme@haoklnee thcpad+ehat B1andrbavkngsa
thickness of 10 mm and 10 supporting pins each having
- an outerech mived Bly ofonrldrt68 aid aar oev@icdldr ipgegtidedl on the
67 mm. [00891 [Perfornmance eval uation] The inspection
appar-atarse foable riouia Hnmnnksnm@ss%ﬁpomnamglMedhanlehe
i nspection section of the rail- conveying type
aut omsthiiccleivriclul theh aherset rilpsyole stuberequendiiyne th8FABREEN
V5" (manufactured by N DEG READ CORPORATION) to - ‘
‘conductlestizigtalofwigsnnect i on stability :and a test of
separ at i ng tendency of the anlsotroplcally conductive =
[0@ﬁ§§tdﬂgﬁngh@%ﬁ q,qug@rtlng mechanlsm (45) and lower side

;supportlng mechanlsm (65)]

The upper—smde supportlng'mechanism is
oonstrucfed by a base table composed of a laminated
rlate (product of Sumitomo Bakelite Co., Ltd., trade
name: SUMILITE) of a phenol resin-containing'a fine
:thread cloth . and havang -a thlckness of 10 mm, and-’”
10 supportlng plns each havzng an outer dlameter‘of
10 mm and an overall length of 67 mm .

The lower 51de supportlng mechanlem is -

.constructed by a base table composed of a lamlnated

_plate (product of Sumitomo Bakelite Co., Ltd., trade. .

'name: SUMILITE) of'adphenOl'resin:containing'a f;ﬁé
tnreadic1oth and having a thickness of 10 mm,.and'
10 supporting pins each having an outer diameter of
10 mm and an overall length of &7 mm.
[0089] [Performance evaluation]

The inspection apparatus for circuit boards was



adaptor for inspection of circuit boards in

accordance with the follow ng respective nethods. (1)
Test of connection stabilityl The inspection apparatus
for circuit boards was installed in the
rail-conveying type automatic circuit board

i nspection machi ne "STARREC V511 (manufactured by

; b df
il uab B Ret oat TiE rniso R pRCerE Pl gPan Br “FReL-

| 1SPOCL 0 BERI ALS Jon LU LS 855 o nenecciqa

pressuri zi en con agal

ci fCUl_zlEo g%?ni ﬁ 1&&% HAL QﬂanH@QSEuréd%fsﬁng@dREAD

press I's state, rrent of

-appl i egoRESNLLN NG £ UABGEENY t%&%CBE‘)QSﬁnQEtl

. W ring board for connection I'n upper - st de adapt or

and thgegonn Iagj Y %tsrtogfssgﬁaragﬁ?n%ﬂ £ERGeRORr 9 f PR
connectlon in he omer Slde ad aptor 0O neasure an

el ectrigi §66i & AN0E W aloneuas: e emgt@ﬂnéﬁusﬁe@@am Ez@é o

- evaluation, and the pressurization: against the

circuidadwess fof. ue\palct&abhoafv\asrbﬁsﬁ pebeaseth This
operation for nmeasuring -the electric resistance val ue

‘was concuetdth G with theesol Dowdh@l redbedtbpeahd tiods .
point (hereinafter also referred to as 'ING

g“.lnspectlkﬂwqxﬁlﬁfﬁcqﬂhe@huoh staelbiEptrlc reS|stance :
-val.ue neasured reached: 100 *or -hi gher. was- judged to- be

S defective cﬁhdumnﬁpﬁptxpncaﬂpama&MS ‘diotr . alpnupmrboamds was_sdf:ffff

df[(herelnafter al'soreferred 'to as “proportion of NG
i nspecxnaﬁﬁldcﬁd]tlsf JEhet rﬁhé—convequ type automatic.

CerUlt board 1nspectlon machlne “STARREC V5”.
(manufactured by.NIDECHREAD CORPORATION), and the'
‘circuit board'for-evaluation was set in the
rrlnspectlon reglon of the 1nspectlon apparatus for

Vqurcult boards A.pressurlzlng operatlon was then'-

J”Vconductedaagalnst the c1rcu1t board for evaluatlon :a..

_‘under a prescrlbed press load In thls state

'"Aicurreatiof 1 mA wa fapplnedﬁbetween the connectang;fddi
{;electrodes of the‘warlng.board for connectlon 1n tﬁe..j
'*ﬂiupper 51de adaptor and the. connectlng electrodes of
':‘the w1r1ng board for conneOtlon ln the lower srdezli
Fiadaptor to measure .an electrlc re51stance value as to
-the c1rcu1t board for-evaluat;on, and the
'pressurization against the circuit board for
evaluation was then released. This operation for

measuring the electric resistance value was conducted



nunber of the NG inspection points to the total

nunber of inspection points (total nunber of upper-
side el ectrodes to be inspect®d of the circuit board
for evaluation) The step of determ ning such a
proportion of NG inspection points was conducted by
changi ng the press |oad stepwise within a range of 100

to 2507 K0finthereby,det er ﬁh”hﬂkﬁécﬂé‘ﬁ MR D €83 rd 198G ter

under whi ch the proportion of I nspection points -

vwas | oxeEot hare Ol %o 14y ald N$REELIE9RLAPPEL % USaf Ofhich
circuit boards, it is necessary fromthe viewpoint of

practigal dsectihatrdhe proporLhon ﬁEaQ@cé@SP&FéH@d‘ 100 Q
points is lower than 0.01% If the proportion of

| NSpecs o od Ntvas |;.S;dé;e@11%oonoehu@h@&tlweé@ndﬁc@lon to
possibility that a nondefective circuit board to be

‘I nspectEt-wbytdeut Wlgedpbethena (HetethiFeer 141468 referred
hence difficult to conduct electrical inspection as

to cnrtmuaskﬂpnqbnrtmomhoﬁl@G ﬁebpabttoﬁypoﬂﬁmswmrnﬂthe
press- | oad determned in such-a manner iis referred to-

as "conmmdptablfe theadlG. itheecsimatl Eoin‘oanecmtﬁtﬁ etd tzald

val ue indicates that the 93 connection stability is

hi ghermurgjaic e i H@splegttirhcrbinhspétotoh minkexiafcvipper—
board to be inspected can be conducted under snaller :
press@ﬁqglﬁ}QQﬁﬁﬂgeﬁstPh@ecéﬁﬁﬁéﬂhﬁﬁeofcﬁhﬁ|Q¥Eﬂﬁﬂﬂeﬁoard
‘deteri:oration of the circuit board to be:inspected and -

o onstﬂ%&ﬁlﬁﬁﬂ%uaﬁéﬁﬁérs %@%rﬁ%@PtQﬁadetermlnlng such -a”

'iproportlon of NG 1nspectlon p01nts was conducted by
‘changlng the-press load stepw1se w1th1n a range of
100 to 250 kgf thereby determlnlng a minimum press
load under which the_proportlon_of'NG inspection
points was lower‘than-O'Olg. |

l In an 1nspectlon apparatus‘for CerUlt boards

.ilt is, necessary from the v1ewp01nt of‘practlcal use .Jﬁj]f”fff

'}ﬂ}than 0 01° clIf the proportlonuof NG rnspectron.borntsn!:b{.¥i;
llS 0. 01 or hlgher there 1s a bOSSLblllty that a-i:”‘:wau
-.@:nondefectlve c1rcu1t board to be 1nspected may be ‘
:judged to be a defectlve It 48 hence dlfflcult to h
”_conduct electrlcal lnspectlon as to-circuit boards
- with high reliability. . |
The minimum press load determined in such a
manner is referred to as “connectable lcad”. The

smaller connectable load value indicates that the



ani sotropically conductive el astonmer sheets and

‘W ring boards for connection by pressurizing force
upon inspection can be inhilidted, and noreover parts
l ow in durable strength upon pressurization nay be
used as the constructional nenbers of the inspection
apparatus, and so the mniaturization of the

|nspeq&th%aB%%r%%%%l§ dgthgsﬁlngllflcatlon of the

structure becone fea bI result there are

advant ages & %ett"ﬁed ahi i Ly gfn%g:ﬂl%%%gl ORircuit

appar at us itse can pe | nprove pr oduct i on cost

of the,jfisPect kan lﬂegsrc%uscgan QeCBﬁ?g\%‘E@Qd Jﬂser smaller

results are shown 1 n"Table 0090 2) Test of

separ @ﬂé},%utr%_'%q.%ﬁcforyee Eﬂsn%@l%Ctdo‘?l@le%FE%@rl%t U$fOlis smaller,
circuit boards was installed in the inspection region

-of theididiora@avay bg thyPei abh orBbbr&i £§Ubs P@%Qcted
i nspection machine "STARREC V5", and the circuit

boar d 4@l co¥tl-uati eRaNasefBR¥EYEdch Na$ hehénspecti on
region of the inspection apparatus for circuit boards

by  thanisaitlropand@yiyngohypet fué o8B omef Cthéeboadnd

i nspecti on machi ne "STARREC V5". A pressurizing 94

oper atiioinwadobhén conduchedcabem nsy phessnrtzitg force

board for eval uati on under conditions of a press |oad

of 15@pleyf inkpethionstatebe ainytlpetd pfarid mowesver parts
~applied between the:connecting el ect rodes of *the -

wi ri ngooanddpsabienateenghh | mem@Wrs¥@@@daﬁﬁmrbe

| “and .tthe connecting el ectrodes of the wiring board for
used as the constructlonal members of the 1nspectlon'

apparatus and so the mlnlaturlzatlon of the
inspection apparatus and the_simplification of the
structure become feasible. As a result, there are
advantages that the durability of the inspection
apparatus itself-canrbe'improved and productlon cost
~fof the lnspectlon apparatus can be reduced -
_ The results are shown in Table 1
' IOQQO] (2) Test of separatlng tendency L
. . ‘The 1nspectlon apparatus for crrcult boards was-.
-1nstalled in the 1nspectlon reglon of the rall—-uv
'conveylng type automatlc c1rcu1t board 1nspectlon.
machine “STARREC V5”, and the circuit board for
evaluation was conveyed in the inspection region of
the inspection apparatus for circuit boards by the
rail-conveying type automatic circuit board

inspection machine “STARREC V5”. A pressurizing



connection in the | ower-side adaptor to neasure an

el ectric resistance value as to the circuit board for
eval uation, and the pressuri%ation agai nst the
circuit board for evaluation was then rel eased. This
operation for neasuring the electric resistance val ue
was conducted 10 tinmes in total. Thereafter, the

Circui BPQPQEE'OLE %asevdl#?téo%u%%dc%ﬁ}{g@ QHE ?EIEQ&

|nspect on region of t nspecti on~appar at us

ci rcuntogparﬁér Talsaql%se%%d\aas gaa%%ﬁg 8 gr ss load

circuit boards for evaluation to determ ne t

of tings {hereginal tar trebertedat 0 asurddier %Jfrbﬁrm;pfwas

conveyance errors") where the anisotropically

-conduca&% VB &) asdQfRin saﬁeeboﬁa)ec%sﬁ%r @ESQtT:BQ@}stB? the
wiring board for connection and adhered to the

Ci I CUi b1 boas hdd @6l WahhneBtwhEN: hNeneihiepkt-HOaE dadaptor
for eval uati on was conveyed out of the inspection )
1 egi-omamd e dorapeetingn capparatys borthérwutindossasd for
The resukts are shown in Table 1 [0091] <Conparative - "
Exanplmoﬂneatndﬂuan rpedbiven-appar atiastbéorteimeastre an
boards produced in Exanple 1, the follow ng '
ani sotelopitoaild yr%staoneuvmlue b att otlee sheetif tboawad for
used in place of the anisotropically conductive.
el ast omalustiden . ( @prdt thecpnsssuctizahl omspeeinon the
apparatus:for circuit boards,. and the test. of. =~ : '
conne ¢ttt Asialrids )foénévﬁhléaf—é@@ WS Ehs@arﬂaﬂwed- Thls L
© tendency were. ‘conduct ed on.this" |nspect|on =apparatus el
3-|n théggg@@lﬁﬁhﬁ@g @gapHrEngn%h% q}eqtﬁnc resastance value -

”iwas conducted 10 trmes in total. Thereafter the‘
CerUlt board for evaluatlon wWas conveyed out of the
'inspection'region oL the inspection apparatus for
cirouit boards Thls process was, conducted on . 100

_ c1rcult boards for evaluatlon to determlne the numbergp

”ﬁ“pfof tlmes (herelnafter_referred to as “the number of

' F:conveyance errorsﬁ):where the anlsotroplcally

‘d;conductlve elastomer sheet (a) separated from the‘a-wau.ﬁ"

rtw1r1nglboard for connectlon and adhered to the.
?,c1rcu1t board for evaluatlon when the CerUlt board
'ffor evaluatlon ‘Was conveyed out of the lnspectaon “”ir
reglon of the 1nspectlon apparatus for circuit . boards
The results are .shown in Table 1 |
[0091] <Comparative Example 1>
In the inspection apparatus for circuit boards

produced in Example 1, the following anisctropically



results are shown in Table 1. [00921 Anisotropically
conductive el astoner sheet (b): After a frane-like
spacer having a rectangul ar 9bpeni ng of 120 mm x 200

mm and a thickness of 0.08 mm was arranged on a

nmol di ng surface of the other surface-side nolding

menber, a nolding nateri al prepared in the sane

manner e .l was _.appli to w thin.t

openi ng&?ﬁlu? Jé"“::%g‘}‘gi(:ae“‘:ftOnaenrd S‘ohné.eéqﬁsu C1aceass,|u<i?e dnnd1ndPlace ot

nb t { |
. manne ey rar s RAS G A ondR ] tqurse:)#n%&:or?@seglécqa) o
ContaCcoMéthgt“%ﬂnﬁﬁgégt Sgﬁﬁraéd% e circuit boards,

above-descri bed process resin sheets
- (produgts ohe Toray dfq%rfécecionl NGabiliiade o nladee” Makt of

Lum rror S1011) having a thickness of 0.1 nm were

used - asep i 0Ny ST GRS e IRl iR raRiTher tﬁﬁ@ lhseectmn
ot her surface-side nDIdlng menber wi th the gl ossy

- surf acespd S dRcE: HOUINNERS marl@4 2Ll Mkakeeedl The

‘used as " the nmolding surfaces. Thereafter, -a pressure
rol | desvdwclet<ompposewel i TRMassare roll and a
supporting roll was used to pinch 96 the nolding

[OG@aRer iZalidyy: tdye canld ys urchaibetdivee efalsdiongr sagber (apd
the other surface-side nolding nenber, thereby
~formng a- nﬁfdenganﬁremeallkeyepamewLh@ﬂlﬂdnaﬂm&eﬁangular_
0. 08. nm bet ween sai d one surface-si de nolding nmenber
and th@emm osfurle@CEerled@O@omml agd nertrbepkness of . 0 08 ‘mm

' was . arranged on a moldlng surface of the other
surface—srde moldlng'member, a moldlng materlal
prepared in the-same manner as in Example 1 was
applied to within the opening of the spacer, and one
'surface —-side molding member was arranged on this-
-moldlng materlal in such a ‘manner.. that the moldlng

r:fsurface thereof ~comes. 1nto contact w1th the moldlng.
ﬁjmaterlal | | -
= In the above descrlbed process“ éolyester re51n';'

sheets (products of Toray Industrles .Inc.; trade

. ‘name . “Mat Lumlrror SlO”) haV1ng a thlckness of O 1 mm o

'were used as the Sne surface srde moldlng member and
the other surface—srde-moldlng member with the-glossy
"surfaces {(surface roughness: 0.04 HUm) thereof used as
the molding surfaces.

Thereafter, a pressure roll device composed of a

pressure roll and a supporting roll was used to pinch



El ectromagnets were then arranged on respective back
surfaces of the one surface-side nolding nenber and
the other surface-side nol di%g nenber to subject the
nol ding material layer to a curing treatnment under
condi tions. of 120*C for 30 minutes while applying a
parall el magnetic field of 0.3 T to the nolding

”Hter'éﬂe“ﬂy §gnb&%ragﬁcﬁgﬁ%ﬁe W2& ?EESSEL Fde molding

t her eby pro ctang ant sd ropi ca

condugt i QRS Sheet sha¥Lng- ﬁdéh58§&§§ H&mﬁ%r

mm The t US ont al neé) ani sotropically con UCt

el ast offer SPelo MG RS HHhAC R ANEbResS ofy0: ] 1§a9m18”

one surface “thereof "and a sur ace roughness of 0.12 pm

_on t hegipf hate SUJR0E ghake sk +3Bn CORE @i HEd sﬁPﬁace side
conductive particles in a proportion of, .12%in

terms .r@ncﬁmq)lméﬁeefrr aGH ORe 3BhSrABhSOkEOPEcab ﬁ?{oldlng
~conductive el astoner sheet is referred to as -

"annsqhnﬂﬂnﬁally conductlve el astoner- sheet (b): 97 0.
3093 [Table 1] 0 44 G, 30 0 04 Xx-DLi". ) O L)~
Electromagnets were then arranged on respectlve
back surfaces of the one surface 51de moldlng member
'Wiand the other surface 51de moldlng member to subject fhh'
'7t?the moldlng materlal 1ayer to a curlng treatment b
Jf}funder condltlons of 120 C for 30 mlnutes Whlle
'“ﬁapplylng a parallel magnetlc fleld Sof O 3 L to the
.moldlng materlal layer in its thickness- ~wise
direction, thereby:producing a rectangular

;anlsotroplcally conductlve eiastomer sheet hav1ng a

':fthlckness ‘of. 0 1 mm

“—obtalned“anlsotroplcally conductlve

?{ielastomer sheet?had a surface roughness of'0;13'v

fﬁone surface thereof andﬂ  surface roughness of,_ﬁ_?ﬂ
réO 12 Hm on the‘other‘surface thereor and contalned

ew;éthe conductlve partlcles 1n a proportlon of 12/'1n

.“?fﬁterms of a volume fractlon ThlS anlsotroplcally

‘fconductlve elastomer-sheet is referred‘to.as_.- 2

,“anisotropically~conductive:elaStomer sheet (b) "



cz~-c=> C>coC>C~ 0C>0C~3 C ~440 .
0O wC tc) LCDP4a) O0(d w84 0 L) 98 CLAIMS An
adaptor for inspection of ciftuit boards, conpri si ng
a wring board for connection, on the front surface
of which a plurality of connecting electrodes have
been fornmed in accordance with a pattern

[CcyIespondingifo a pattern of electrodes to be
“inspected of a circuit board, which is an object of

I nspectgon—amdyam gqnrsqtropi cal | y conductive

‘(time)

oa
| <> |

cohivéyance errors

Number of

load

180]200) (kgt)
150
1540

Connectable

0

150
0
0

100

1 1 |

e iy s
v

_ Example

Comparative = . -

Press load (K i f)
Exammple ]




el astonmer sheet detachably arranged on the front
surface of the wiring board for connection, wherein
the ani sotropically conductid® el astoner sheet has a
surface roughness of 0.5 to 5 Pmon its front surface
comng into contact with the circuit board, and a
surface roughness of at most 0.3 ~(err)mon its back
surface coning into contaci W the wiring board for
connection, and wherein the mnrlng board for

[1gonnecti on RasagaPtbbSrof M St fAces £ %faﬂ% dWhs |

| ayer formed in such a manner that each of the

connectdmigr £ B4 P48 1iny pB4RESeEdr aBdnkbeibAsubat ing
| ayer has a surface roughness of at nobst 0.2 4m on

its fromnsudacee df2khARnadaptakafietyl Bgpeshhentohg
circuit boards, conprising a wiring board for

connecdlia;raed hawwvd berh Fukhaaeiaf anhbeBapburaith a
pairs of connecting electrodes each conposed of a
conneqddtng® ectmred@ontidhgcibr anpasuaphyoandlactrodes to.
connecting el ectrode for vol tage neasurenent -have
been fug nedpert@ccofdancer@8itwbbhrd, pahfehnis an Object
corresponding to a pattern of electrodes to be
i nspectfed rofpegtdioncupndbear dninbicbpitslay obhductbfe
~inspection, and an anisotropically conductive
el ast Grhes tomeat S@eeacﬁaﬁﬁyhabiangeaaage@hen thenfront .
surface of the Wi ring board for connection; wherein’
the afigdecspicdalthy BéRdBEPoRTE| ﬁsfoﬁﬁlﬁn@ﬁ’ée@n hueeaeln

' surface rouggness of 0.5. .t 5 pmon its front -
' e anlsotroplcally conductlve elastomer sheet

has a surface roughness-of 0.5 to 5:ym-on‘1ts front
surface coming into contact with the circuit board,
and a surface roughness of at most 0.3 Mm on its back
surface coming into contact with the wiring board for
'r-connection andiwherefn |
the Wrrlng board for connect:_on has on. ;Lts
.atfront surface an 1nsulat1ng 1ayer formed 1n such a i'
'3rumanner that each of the connectlng electrodes‘ls.
.:exposed and the 1nsulat1ng layer has a surface .
“wﬁroughness of at most O 2 pm on 1ts front surface
{2]_ur~--*- “An adaptor for lnspectlon of c1rcu1t boards
comprising a wiring board for connectlon, on the
front surface of which plural pairs of connecting
electrodes each composed of a connecting electrode
for current supply and a connecting electrode for

voltage measurement have been formed in accordance



surface conming into contact with the circuit board,
and a surface roughness of at nost 0..3 111mon its
back surface coming into cohftact with the wiring-
board for connection, and wherein the wiring board
for connection has, on its front surface, an
insulating | ayer fornmed in such a manner that each

pair %He Cg &Eﬂ ’lﬁ:as &5 %ﬂ% '8 g:ﬁ%%%ﬂ' ?”d

t he |nsu atin ayer a~“sur € roughness o

nost Oel é&?&%éé“&!‘ Hé S.ersr e%fjré)ffa%e C:Lr[cﬁz_lttTBSard which

adapt or according to cllaim 1 or i nspection of

Circuiig Q935E§%c@w5¥‘iﬂ%ﬂé@%lo%n'%%Hrgﬁ'Sﬂhgﬁtroplcally
conductive el astonmer sheét I's obtained ~by containing

a, gregbnanerbes ofs scwﬁi@ictslh\é%t B%EEEBEB.SLyeéEh:thbagon the
magnetismin an elastic polyneric substance

conductygr Pt fLdL S AMB e %Ir%t;e@ossdasokocahheathana
thickness-wi se.direction of the sheet, thereby -
-formrwmgméﬂmraJlty of chains of the conductlve. : o
particles. [41 The adaptor according to claim 3 for oo
~inspection 108 anfsetropitabbaresmdwdieing relidstomer sheet
~anisotropically conductive el astomer sheet is such
that ahed ns ofrffte roertuekisve fparti ebes ﬂmeoﬁomedfr@nt
a state distributed in a plane direction [51 An : -
-|nspecﬂndﬁuappamanmslmap contect woghdshe: conpu13|hgard S e e
-0 the adaptor according:to any.one of-: clalns 1:to 4. for: ”'],
T nspe@tncbr& ca‘u@a@ulrputxbaeds of at most 0 3 pm on 1ts backr::'i

surface comlng 1nto contact ;1th the w1r1ng board _ttfaJV

- connectlon, and WhEIEln. .
‘the wiring board for connection has,-en its
front surface, an inéulating layer'formed in sueh a
emanner that ‘each palr of . the connectlng electrodes

T“are exposed and the 1nsulat1ng layer has a surface

':anlsotroplcally conductlve elastomer sheet lS

-C:Qﬂobtalned by contalnlngft great numberf fﬁconduetiveﬂz .

 ffpart1cles exhlbltlng magaetlsm inan elastlc:%fE::'”e

.,polymerlc substance and the conductlvepartlcles are
-.-orlented so as to allgn in a thickness-wise direction-
of the sheet, thereby forming a plurality of chains
-0f the conductive particles.

(4] The adaptor according to claim 3 for inspection
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of circuit boards, wherein the anisotropically

conductive elastomer sheet is such that chains of the

conductive particles are formed in a state
dlstrlbuted in a plane dlrectlon

_An 1nspectlon apparatus for czrcult boards

: fComprasmng the adaptor accordlng to any one of clalms

1 to 4 for 1nspectlon of c1rcu1t boards




