1 DESCRIPTION ADAPTOR FOR INSPECTION OF CIRCUIT BOARD
AND INSPECTION APPARATUS FOR CIRCUIT BOARD TECHNICAL
FIELD [0001] The present invention relates to an adaptor for inspection of
circuit boards, which is used in electrical inspection of circuit boards, for
example, printed circuit boards and the like, and an inspection apparatus

for circuit boards, which is equ'%g igj(g '%adaptor for inspection of
circuit boards. BACKGROUND 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
necessayAbTNSp et Rhe Wisthical ProperiiesRIfihe chebiR boarbbefore
the electronic parts or the like are assembled or mounted for the purpose

of confitditigFthat 2 WifRg PRtEF-ofthe EifétiPBdardidthe expected

performance. As an inspection apparatus for inspecting the electrical
properties of a circuit board, there has heretofore been known that
comprisipg gl 1agpeciton; glectrode device, in which a great number of 2
inspection electrodes are arranged, and an adaptor for electrically

[ 0@86Arecting theThspectioneelectiodesntion relates to an adaptor for

inspection of circuit boards, which 1s used in
electrical inspection of cilrcuit boards, for example,
printed circuit boards and the like, and an
inspection apparatus for circuit boards, which is
equipped with this adaptor for inspection of circuit

boards.

BACXKGROUND ART

[0CO2] With respect to a circult board for making up or
mounting electronic parts, such as packaged LSIs such
as BGA and CSF, MCM, and cother integrated circult
devices, 1t is necessary to inspect the electrical
properties of the cilrcuit board befcore the electronic
parts or the like are assembled or mounted for the
purpose 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 board that is an object of inspeétion. 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 composed of a printed
wiring board and an anisotropically conductive elastomer sheet arranged
on the sufape ©f this witing boadd foracomnectiam Joa03pAs! thenwiihgptor
board for connection in this adaptor, are known that having, on a front

surface “REréof S piaGHt/ 8f Coieehiig BRclrbBesnaRasgedm electrodes

accordangce with.a pattern corres nding to a pattern of electrodes to Cge
inspectéd of E%irclurllts c?é:rgj,ﬁv ic%?i%ca%ggﬁgj)gctgo%\frllgﬁec%%n?gﬁ& TBREES o
back susface thgreot.a phurality of ferminal, glechiodes aranged iNy- eot of
accordance with a pattern corresponding to a pattern of a plurality o?
inspectibnsatecttades. sekestedh Bomithpgreatrfumbet: of the inspeetigron
electrodes in the inspection electrode device (see, for example, Patent

Art. 1), RREFAVIRG, orr BFFht Stiffabe BierbBe Wairs vt tedrickiiga wiring

electro%egaer hfgormgoggd gj gocrcl)nggﬂn% electrode for current s,uppl%
and a connecting electrode for voltage meastremétaParangedh coard

accordange Withgcpalters eosrespending tg electiodss 3. 4o bednspected

of a circuit board, which is an object of inspection, and, on a back surface
thereofanisctropicaily conductive elastomer sheet arranged

on the surface ¢f this wiring board for connection.

rooeo3] As the wiring board for connection in this

adaptor, are known that having, on a front surface
thereof, a plurality of connecting electrodes
arranged in accerdance with a pattern corresponding
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 compecsed of a connecting
electrode for current supply and a connecting
electrode for voltage measurement and arranged in

accordance with a pattern corresponding tc electrodes



a plurality 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. 2) , and the like. The
adaptor having the former wiring board for connection is used in, for

example;capopenshort-eicuirtest of eagh €irgwit ksa Glrcuitrboasd ;and

the adaptor having the latter wiring board for connection is used in an

electric Yesistanceimeaspeny test.ofasath circul ibackircsitbears. 0004307,
On the other hand, the anisotropically conductive elastomer sheet is a

sheet efniBitihG2 corductivity Tl ifits tieGTeeedmitedirerfigh dr in

exnibiting edisivily iy L INsickes s se. BIRAIORAEl Lis e e o
pressurized, and those of various structures have‘heretofore been Known.

For exa/mple, Patant ARy 3 sisclosgs-an apisoopically, LONAULHKR ted from
elastomer sheet (hereinafter also referred to as "dispersion type
anisotropicallyconductive celastomérssheetYalbotdined dyaumtifosedys in the
dispersing metal particles in an elastomer, and Patent Art. 4 discloses an
anisotropicRfToritficiive SHEstEmer c3Het (HeRthafict IS Asieded tfasent

i e R B S SIIOPICR. SRR RSP H demer
wiring board for connection is used in, for example,
an open short-circuit test of each circuit in a
circuit board, and the adaptor having the latter
wiring board for connection is used in an electric
resistance-measuring test of each circuit in a
circuit board.

10004] On the other hand, the anisotropically
conductive elastomer sheet is a sheet exhibiting
conductivity only in its thickness-wise difection or
exhibiting conductivity only in the thickness-wise
directicn when it is pressurized, and those of
variocus structures have heretofore been known. For
example, Patent Art. 3 discloses an anisotropically
conductive elastomer sheet (hereinafter also referred
to as “dispersion type anisotropically conductive
elastomer sheet”) obtained by uniformly dispersing
metal particles in an elastomer, and Patent Art. 4
discloses an anisotroplcally conductive elastomer

sheet (hereinafter alsoc referred to as “uneven



particles of a conductive magnetic substance in an elastomer to form a
great number of conductive path- formipg parts each extending in a
thickness-wise direction thereof and an insulating part mutually insulating
them. Further, Patent Art. 5 discloses an uneven distribution type
anisotropically conductive elastomer sheet with a difference in level

defined behween (e suriace of eadiconductive pain-forming ar and
an insulating part. These amgotroplcal?y conductive Blastomer sheets are

obtained:by sharging amaalding %@%%rhafké&it%go%@wﬁﬁarﬁ%%ributing
exhibiting magnetism contained in a material for polymeric substance,

which wilsbecbmiesan efasticquolyimeric sabstagee bycbengctued.dntona an
mold, thereby forming a molding material layer having a necessary
thicknes3;} &5pI9ET aiadRétt field¥6 e MoMRRG dteAandysitinve path-

thicknesg-wise direction thereof and subjecting the molding material layer
to a curi]r'§18 teskifeRt in Séu%ﬁcén %ﬁé%ﬁ(gﬁl% Ilﬁgoﬁd&&&%gﬁﬁﬁﬁg &

sheet, the conductive-particles aygcontained in the:base mateial .11,

composed of the elastic polymeric substance in a state oriented so as to

align in thesthicknéssr wisendirection; asd a condictiva path & fetmed byss an
chain of a great number of the conductive particles. 5 [0005] Among such
anisotropieally BoAdssteterasmdrstiects! iFe dispeision lypeconductive

anBOUQEk?Q%omer sheet with a difference in level defined
between the surface of each conductive path-forming
part and an insulating part.

These anisctropically conductive elastomer
sheets are obtained by charging a molding material
with conductive particles exhibiting magnetism
contained in a material for polymeric substance,
which will become an elastic polymeric substance by
being cured, into a meld, thereby forming a molding
material layer having a necessary thickness, applying
a magnetic field tc the molding material layer in a
thickness-wise direction thereof and subjecting the
molding material layer to a curing treatment. In such
an anisotropically 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 elastomer sheet has the advantage of the following points
compared with the uneven distributiop type anisotropically conductive
elastomer sheet. (1) The uneven distribution type anisotropically
conductive elastomer sheet needs to be produced by using a special and
expensive mold, whereas the dispersion type anisotropically conductive

[o§lastomer shegtcan e produced at Jow cosh withautusing such amold, -

(2) The uneven distribution type anisotropically ‘conductive elastomer
sheet neledls s formh eonduetives path-fanming patisdin ascetange with a
pattern corresponding to a pattern of electrodes to be inspected and is
individ @R Prodired atesrommeto ahdrcuitboardigatid eardbject off the
inspectior'}, whereas the dispersion type anjsqtropically conductive

elastomér st R An 158d FP8SpsEctde o the Daftel oY Efectrodes to
be inspected.and thus, has generakpurpgse pIoResty. (3) since the

uneven distribution type anisotropically conductive elastomer sheet

- exhibits: iconguetivitys akiés: conductive path-forming parts in the

thickness-wise direction thereof and does not exhibit conductivity at its

insulating)parh s positienin: ef-theksohtektive patreforating patssd 1y

electrodes to be inspected is required when the
conductive elastomer sheet needs to be produced by
using a special and expensive mold, whereaé the
dispersion type anisotropically conductive elastcmer
sheet can be produced at low cost wifhout using such
a mold.
{2) The uneven distribﬁtion 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 is an cbject of inspection,
whereas the dispersion type anisotropically
conductive elastomer 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 directicn thereof and doeé not

exhibit conductivity at its insulating part,



uneven distribution type anisotropically conductive elastomer sheet is

used, whereas the dispersion type anigsotropically conductive elastomer
sheet exhibits conductivity over the whole surface thereof in the
thickness-wise direction thereof, and so positioning to the electrodes to

be inspected is unnecessary, and an electrically connecting operation
becomeseasy: 30064 QO the etheshand: inthejanevendistrinutign -type « o
anisotropically conductive elastomer sheet, the insulating part mutually
insulating adjatents sondudtiveipathdormimgipartssisgiformad etnean the
adjacent conductive path-forming parts, so that the uneven distribution

type anitdfBpitafly EqrdititiveCRldstdifef Shest e thesddvantageisrtive
having performance tt}ﬂt electrical connection to respective electrodes to
be inspé)cﬁaea%:%%ebre ac Qig\J/Ce& \?Vit‘ﬁ%?g r“é%ggiﬁﬁlsin%gta S i ston type

necessakyiigswating HHoperty.hasheensetained behween adiacenty 1 v+

electrodes to be inspected even about a circuit board, in which the
electrodestiecingpestedare artanged: ot asmakpich; Hexdwmving highe
resolving power compared with the dispersion type anisotropically
conductitié eleRtohiarsricet hihe disgersivhngpé ansetropicaliysitioning
conductive glastomer sheet, however, higher resolving 7 power is

% g e éﬁ?c%r ées to %é g%s %Egﬁgeg né&ﬁﬁ%ﬁiﬁﬁ§y’ and

achievedpas ItS thickness becomes smaller
fo”“edé%ﬂgi@$%@§ééﬁW§econnecting operation becomes easy.

[0006] - On the other hand, in the uneven distribution

type anisotropically conductive elastomer sheet, the
insulating part mutually insulating adiacent
conductive path-forming parts is formed bétween the
adjacent conductive path-forming parts, so that the
uneven distribution type anisotreopically 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 te 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 aniscotropically
conductive elastomer sheet.

In the dispersion type anisotropically

conductive elastomer sheet, however, higher resclving



direction become short. Accordingly, that having a small thickness is used
as the dispersion type anisotropically conductive elastomer sheet in the
adaptor when a circuit board, in which & pitch between electrodes to be
inspected is small, is inspected. [0007] In an inspection apparatus for
circuit board, which is equipped with such an adaptor as described

above, a circuit board (hereinafter also referred to as "circuit board to be
inspected'yawhich is ahieljedt efsinspection; iskconveyee imar snspeclihg r
region by, for example, a conveying mechanism of the rail-conveying type
having 8 ¢oRvYEFortEiCaTd 2 VGuine vaif the SHRRrBtropicall coRdadtvess-wise
elastomer_sheet in the adaptor is hroughf into contact with_electrodes
(hereina terrea(iesﬁd" ?&eﬁgaﬁg%ss ecféfc%'odésc tcoot:"):e8 ins Fégt’edt)%o Etheacﬂlfr%:ﬁl &

board cenveyedito e inspeeting trgion, Andhe sanisatrapically ype
conductive elastomer sheet is pressurized in the thickness-wise direction
thereof awherehy plectrical commettioniof ¢he tlestrodes tabecmspectedes
of the circuit board to be inspected to the inspection electrodes in the
inspectiIeEFodl e vites Aehievel o ftthis sthtevheeBssary 1éi8dtrical
inspect'&%\tas to the cirg#;}gg d. ;Coob%S ins ecte%l i%cggd%%gc_ﬂ.lAfter

ar
) ween., el es . he 1 acre 3
electrical mspegﬁon as to one circuit oard1 opbe inspected’is condué’ted,
inspected,.

[0007] In an inspection apparatus for circuit board,
which is equipped with such an adaptor as described
above, a circuit board (hereinafter also referred to
as “circuit bhoard to be inspected”), which is an
ocbject of inspection, is conveyed in an inspecting
region by, for example, a conveyving mechanism of the
rall-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 tc as
“electrodes to be inspected”} of the circuit board
conveyed to the inspecting region, and the
anisctropically conductive elastomer sheet is
pressurized in the thickness-wise direction thereof,
whereby electrical 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 inspected is released,

the circuit board to be inspected is cgnveyed from the inspecting region to

a proper place, another circuit board to be inspected is conveyed to the
inspecting region, and the same operation as described above is

repeated on said another circuit board to be inspected, thereby

conducting glectcaliaspeclign.(ses. fon@xample: Lapatad. 61 {08 o,
However, the adaptor used in such an inspection apparatus for cirCuit
boards involessthe fellewing pseblems: Mere spesificalydheslagticdiuctea,
polymeric substance, for example, silicone rubber, forming the
anisotrapiealiyressductivetelastonterisheet bearss adhesivelproperty-by be
pressurization, so that the anisotropically conductive elastomer sheet

may adhei@a6tRE stiffabs tIRE Lirclit BoSid O He inspRERdt th 86me

cases when the-ressurizafion.against e cireuit board 19 be inspected s,
released, ahd may not be easity separated from the“circuit boar be

inspectgd Whenssuehra phenomeanan; takes placss the «circyit bparghto-beg
inspected, which has completed the inspection, is not surely conveyed
from thé sinspegtiygedion torethenamsotidpigalleconductive @ elasteraae
sheet is separated from the wiring board for connection as it adheres to

the circeRbard¢8 as described above is repeated on said
ancther circuit board to be inspected, thereby

conducting electirical inspection (see, for example,

Patent Art. &).

[O00R] However, the adaptor used in such an inspection

apparatus for circuit boards invelves the following
problems.

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

inspecting region, or the anisotropically conductive



be inspected, and the circuit board to be inspected is conveyed in this
state. As a result, the electrical inspecfon of a subsequent circuit board
to be inspected cannot be carried out. As described above, the
conventional adaptor involves a problem that it is difficult to smoothly
conduct an inspection operation when the electrical inspection is

continuqusiy.condugted on,a greal umber of Qe D9AIIS 10D, os -
inspecte .T\(/?ooéﬁ‘ As means for solvi g such a pro%Tem, are considered a

means that-thecanisetrapisalls conddetiveralastomernsheetisfixed fothey +o
wiring board for connection by means of a fixing tool, a means that the
anisotrapically gpaductive elastovher sheetis fixeddodhe wilirg boarckfored
connection with an adhesive, and the like. However, the former means
involvestd pFEBERY fitht Sindethe dlasticSpolyiierfc SftSstaitce fdifhing the
anisotro&cally cpndgctive elastomer sr?et is_flexible angl low in sgrgngthé q
a portion of ﬁw“er‘é%?sotrjb%?ga?l{f/tclo%%ug ive efastomer gﬁeet?\}vﬁ%ﬁ‘has oar

been fixed Qy.thefidna-took is £asY {0 Be braken,.and particularlytbe s yeq
portion is early broken when the thickness of the anisotropically

conductitesedastamer sheetsis isinalk Aszaieestity thiemsenvices1@ life obthan
anisotropically conductive elastomer sheet is short.
that it is difficult ftc smoothly conduct an
inspection operation when the electrical inspection
1s continuously conducted on a great number of
circuit boards 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 connection by means of a fixing tool, a
means that the anisotreopically conductive elastomer
sheet is fixed to the wiring board for connection
with an adhesive, and the like.

However, the former means invelves a problem
that since the elastic polymeric substance forming
the anisotropically conductive elastomer sheet is
flexikle 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 1s small. As 2 result, the service



On the other hand, the latter means involves a problem that it is difficult to
replace only the anisotropically condtétgive elastomer sheet by a new one
when the anisotropically conductive elastomer sheet suffers from trouble,
and so it is necessary to replace the whole adaptor including the wiring
board for connection. As a result, increase in inspection cost for circuit
boards i}sjgcurred. 0010] Further, as means for inhibiting the adhesion of
the anisotropically toRdAvE diaSRhar sheet RPHHRC titéGit Boari -5
inspected, have heen proposed a means that an adhesion-preventing film
is provided on the surface of the anisotropically conductive elastomer
sheet (see, for example, Patent Adnd), ar means thatrtheswraceofdheres a
anisotropically conductive elastomer sheet is subjected to an anti-
adhesigm-tpédtatent 8ach &5 alcordha disshatge arezmentglowly the
discharge treatment, plasma treatment, flame treatment, ozone

treatment BIEArSRAdeticwaPE HFRafmEft GradistBhR Tredtmeht Bee? fdrev
example, Batont Art, #), aaﬂ%%g%%% iHEQEtf? Sé’éfnaﬁ?gcw?'%@ elastomer

anisotropically conductive e m rIES eet IS roughened (see, for
examplenRatent Arts 9 Hawewer: thegeimeans.make it possiblededriibity to
the adhesion of the anisotropically conductive 11 elastomer sheet to the

circuit bozird to-be Tispected, chatdtstdifficukt ¢0 prevent treearisotropicatha rd

for cennection. As a result, increase in inspection

cost for circuit beocards is incurred.

[0010] Further, as means for i1nhibiting the adhesiocn of

the anisctropically conductive elastomer sheet to the
circult board to be inspected, have been proposed a
means that an adhesion-preventing film is provided on
the surface of the anisotropically conductive
elastomer sheet (see, for examﬁle, Patent Art. 7), &
means that the surface of the anisotropically
conductive elastomer sheet is subjected to an anti-
adhesion treatment such as a corona 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 conductlve elastcomer shest is
roughened {see, for example, Patent Art. 9).

However, these means make it possible to inhibit

the adhesiocn of the anisotropically conductive



conductive elastomer sheet from separating from the wiring board for
connection. After all, it is necessary tg fix the anisotropically conductive
elastomer 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 Application

Laid-Open, No, 2001235492 Patent Art.3: Japapese Rajentapplication. . o g |
Laid-Open No. 93393/1976; Patent Art. 4: Japanese Patent Application
Laid-Opent No: 144 782/4978uPatent Arthiclapanase Patent Application v
Laid-Open No. 250906/1986; Patent Art. 6: Japanese Patent Application
Laid-Opet (it 25885619950 Paterit e i7: Japanese Patenipplicatiorthe

Laid-Open_No. 2001-%%5 60; Patent Art. 8: Japanese Patent Application
Laid-OpEh” Ni¥ 2083 185758; PRIER AR 8 Japtnest Fatent Application

Laid-Open. No, £P§3t7o75§9x DIELASWREQFTHE i%!VEMﬁQB‘&%e ,

[0012] The present invention has been made on the basis of the foregoing
circumstancescak-has as s disst- pbject the.gravision okan agdaptasder on by
inspection of
means of the fixing tool or adhesive.
[0C011] Patent Art. 1: Japanese Patent Application Laid-Open
No. 249924/1994;
Patent Art. 2: Japanese Patent Application Laid-Open
No. 2001-235492;
Patent Art. 3: Japanese Patent Application Laid-Cpen
No. 93393/1976; |
Patent Art. 4: Japanese Patent Application Laid-Open
No. 147772/1978;
Patent Art. 5: Japanese Patent Application Laid-Open
Ne. 250906/1986;
Patent Art. 6: Japanese Patent Application Laid~Open
No. 258350/1995;
Patent Art. 7: Japanese Patent Application Lald-Open
No. 2001-185260;
Paztent Art. 8: Japanese Patent Application Laid-Open
No. 2001-185258;

Patent Art. 9: Japanese Patent Application Laid-Open

No. 2003-77560C.

DISCLOSURE OF THE INVENTION



circuit boards, by which an inspection operation can be smoothly carried
out even when electrical inspection is continuously conducted on a great
number of circuit boards to be inspected, the original service life of an
anisotropically conductive elastomer sheet can be attained, and the
anisotropically conductive elastomer sheet can be easily replaced by a

[ e one when the anisatrapically, condugtive elasfomer gheet syffers, . .45 5

from trouble. A second object of the present invention is to provide an
inspectior apparatus éejcireyitdoardss vaveteis equippedwith the s first
above-described adaptor for inspection of circuit boards. [0013] An
adaptor&deterding ¢ thierpresehtihvention fod#spectidio of éinauielsddrds of
comprises a wiring board for connection, on the front surface of which a

plurality BFconhEctifg B2 roBEs Bhe Formidd i SBESTHARRe WA paf8rcan

correspading g aaitern gf electiodes lp.be jpspected ofa circy

board, which is an object of inspection, and an anisofropically conductive

elastomer speet-detachably carranged onhe front sudace of theguiting
board for connection, wherein the anisotropically conductive elastomer

sheet 13umisa sufface youghnéssaafd®:5to Som amisgpionedurfate

coming into contact with the circuit board, and a surface roughness of at
mostQ??ﬁ%ﬁ%é}b&ﬁFVlce life of an anisoctropically

conductive elastomer sheet can be attained, and the
anisotropically ceonductive elastomer sheet can be
easily replaced by a new one when the anisotropically
conductive elastomer sheet suffers from trouble.

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

f0013] An adaptor according to the present invention
for inspectiocn of cir;uit boards comprises a wiring
board for connectlion, 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



surface coming into contact with the wiring board for connection, and
wherein the wiring board for connectiarshas, on its front surface, an
insulating layer formed in such a manner that each of the connecting
electrodes is exposed, and the insulating layer has a surface roughness
of at most 0.2 m on its front surface. [0014) An adaptor according to the

present aventiop, (0 JaSPeSlon G Ul pOAIGS Comriggs auifng ¢ ...

board for connection, on the t surface of which plural pairs o

connecting-eleetrodes eagh:nompasedt ota cennecting electrede foboarq,
current supply and a connecting electrode for voltage measurement have
been foemdd i acedrmlancewithha pattent cotrespendihgitotanpatterntod back
electrodes to be inspected of a circuit board, which is an object of

inspectidh 2R &nafisSfopitally CsHtittive "efaBiortér dhdet AetRdably for
arrangego%g'@tf{ggt' sggac%}%géei\{yiring board for connection, wherein

the anisotropically conductive elastomer sheet has a surface roughness
of 0.5 to 5 m on:i{s frent i siyface-coming-inte-eoriagh with thescirgit 1 s

board, and a surface roughness of at most 0.3 m on its back surface
coming imorcontactigite thewiringshoard fogl4 sgmmebtiongand whereih a
the wiring board for connection has, on its front surface, an insulating
layer foliBA ST sGBRR each of the connecting electrodes is
exposed, and the insulating layer has a surface
roughness of at most 0.2 gm on its front surface.
(001473 An adaptor according tc 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 feormed in accordance with a pattern
corresponding toc 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
has a surface roughness of (.5 to 5 Hm on its frent
surface coming into contact with the circuit board,
and a surface roughness of at most 0.3 HUm on its back

surface coming intec contact with the wiring board for



manner that each pair of the connecting electrodes are exposed, and the
insulating layer has a surface roughness of at most 0.2 m on its front
surface. [0015] In the adaptor according to the present invention for
inspection of circuit boards, it may be preferable that the anisotropically
conductive elastomer sheet be obtained by containing a great number of
conductive parti%:es exhibit{?%malgnetism in an elastic polymeric
substant8]"and the Eonduittivé Sar%%fés be oriented so as to alignin a

thickness- wise.ditecfjon of the,sheet, thereby forming &y phuality of ;s

chains of the conductive particles. In such an adaptor for inspection of
circuit hesds, theafisciropicalirocondectiviey elastemer sheetimay such a
preferably be such that chains of the conductive particles are formed in a
state distibaited ifkeplans direeidn. (00161 AN AespeREsA BPpRIAES FerCes
circuit boards according to the present invention coml%r':sises the

above-f&5EriB&R 385Ptor I insPECtid o GrctitSboardRT [oBY) & Surtace
According (o fhe.adaptprs.of fne resent jnvention for ipspeation of afuit
boards, one stirface of the anisotropically conductive e astomer 1 sheet,

[ owitls which the gircutt-oarddp berinspecied iegmes itbcopiant cis+
roughened in such a manner the surface roughness thereof falls within a
specificinvention for inspection c¢f circuit boards, 1t may be

preferable that the anisctropically conductive
elastomer sheet be obtained by containing a great
number of conductive particles exhibiting magnetism
in an elastic polymeric substance, and the conductive
particles be coriented sc as to align in & 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
according 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 cf the anisotropically conductive elastomer



range, whereby a contact area between the circuit board to be inspected
and the anisotropically conductive elasfomer sheet is small when
pressurization against the circuit board to be inspected is released, so
that the adhesion property that an elastic polymeric substance forming
the anisotropically conductive elastomer sheet has can be suppressed,

thereby preventing.or. inhibiti I'Fa anisotropically conductive elastomer
Shoot e P T Bl B A s aad L e e e i rea

other syrface-of the janisgtrgpically conductive elastomes.shgel Withner +he
which the wiring board for connection comes into contact, is formed into a

flat surface- haviagrasinat ssisfaceeeeghingss] Aadywhe wirnng: beakctfof L ¢
connection has, on its front surface, the insulating layer having a small
surface ¥8t§tnes¥86%hat & cHitactEred HRAwEET HREWIrHREbGdraToE ©
connection acgd the, anisotropicall condéjc,tive elastomer sheet Iéé reat

even whert th [Er%slgﬁriﬁi? e&(}%ﬂst&tﬂ EFP@UiPﬁ&gr%ttB%liﬁg ted is
released ang, the; adhesion hetweeg:hoth becomes highyuhereby the

adhesion property that the elastic polymeric substance forming the
anisotropicadlyconglaictive: 16gatastomenshest hasicartae kdlyexhihited.

As a result, the anisotropically conductive elastomer sheet can be surely
hekjbyiﬁ§mmqﬁfgoéﬁjﬁﬁleased, so that the adhesion property

that an elastic polymeric substance forming the
anisotropically conductive elastomer sheet has can be
suppressed, thereby preventing cor inhibiting the
anisotxopically conductive elastomer 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 connection comes into
contact, is formed into a flat surface having a small
surface roucghness, and the wiring board for
connection nas, on its front surface, the insulating
layer having & 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 bcard to be inspected is released, and the
acdhesion between both becomes high, whereby the
adhesion property that the elastic polymeric

substance forming the anisotropically conductive



connection, thereby preventing the anisotropically conductive elastomer
sheet from separating from the wiring goard for connection. Accordingly,
an inspection operation can be smoothly carried out even when electrical
inspection is continuously conducted on a great number of circuit boards
to be inspected. Since the anisotropically conductive elastomer sheet is

detachably provided on the wiring hoard for connection:he:oq . as =

anisotropically conductive elastomer sheet can be easily replaced by a
new one&yenwheih dheapisetropically conduehveuelastomerisheetmer
suffers from trouble. Further, since there is no need to mechanically fix
the anisCtpicatiyreopdustiieelasiomer shiectlte theniriagbeardifcror
connection by a fixing tool, it can be avoided to damage the

anisotrGHEAIR Corfuctive BRESmBF SHEX By the TG Toot © WhHaPer  they
Origina'cs%%vdﬁ-[agg%%f t@fag@iégggpigﬁ&ﬁo@;%@&ivse%g%tg@%{g?hﬁgﬁ%e

be attain 18] According to the inspection apparatus for Circuit

boards »f tepresent-mveptiondhe abeyendescribed adaptor for
inspection of circuit boards .s 17 provided, so that an inspection operation
can be smoottiy camibchautevernwhes efectical inspastibhoig can be

continuously conducted on a great number of , ) ,
smodthly carried out even when electrical inspection

is continucusly conrducted on & great number of
circuit boards to be inspected.

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

Further, since there i1z no need to mechanically
fix the anisotropically conductive elastomer sheet to
the wiring board for connection by a fixing tool, it
can be aveided to damage the anisotropically
conductive elastomer sheet by the fixing tool,
whereby the original service 1ife of the

_anisotropicaily conductive elastomer sheet can be
attained.
[0018] According to the inspection apparatus for
circuit boards of the present invention, the above-

described adaptor for inspection ¢f circuit beards bs



circuit boards to be inspected, the anisotropically conductive elastomer
sheet can be easily replaced by a new one even when the anisotropically
conductive elastomer sheet suffers from trouble, and moreover the

original service life of the anisotropically conductive elastomer sheet can

be attained. BRIEF DESCRIPTION OF THE DRAWINGS [0019] [Fig. 1] is

a Crossp%%‘i@@@h\{ie@’d|“&:‘?'Iéaati%thﬁngﬁgg&%@”cﬁf%%cl%ﬁ!&%@ﬁ be -
inspection of circuit boards according to the first embodiment of the
presentimventicry. [Ewr 2] dilistrate s osranverlargedscaleé cthe flopection
surface of a wiring board for connection in the adaptor for inspection of
circuit BGarfS Heesiing to/ tReHrst Erbodifent JFRR 3] igabrer of
cross-sectional %/i w illu tratt:ing the .constru%tign O£ﬁ1 Iaminateg: materiall 1
for obtézlﬁilﬁﬁu%e ﬁﬁﬁj Soard fglec&ﬁlr?éjc?f%n%n thea aﬁtr(l)% 1or Fn%%:é%ﬁon Y
of circyit-boards aceording to.the-firsh, embodiment, [Eigs 4115 @ ep1aced by
cross-sectional view illustrating a state that through-holes have been
formedsindke laminatedimatesal shewa i Figt Sop8cBg5]dsaductive
cross-sectional view illustrating a state that via holes have been formed in
the respectivemsroughatiles frhtetinthetarhifridd snaf@l moreover

the original service life of the anisotropically

conductive elastomer sheet can be attained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] [Fig. 1] is a cross-sectional view illustrating the

constructicn of an adaptor for inspection of circuit
boards accerding to the first embodiment cf the
present invention.

(Fig. 21 1lllustrates, on an enlarged scale, the front
surface of a wiring board for comnection in the
adaptor for inspection of circuit boards according to
the first embodiment.

[Fig. 3] is a cross-sectional wview illustrating the
construction of a laminated material for obtaining
the wiring board for connection in the adaptor for
inspection of circuit boards according to the first
embodiment.

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

laminated material shown in Fig. 3.



[Fig. 6] illustrates a state that connecting electrodes and pattered wiring
parts have been formed on a front surface of an insulating substrate, and
terminal electrodes have been formed on a back surface thereof. [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]

illustratgss ;0 ar enlarged seales afart o amaniseiionically.qonductive -
elastomer sheet in the adaptor for inspection of circuit boards according

to the firskembodiment. frigokis aherossisestiorfal new ilitstratiag a
state that one surface-side molding member has been superimposed on
a moldiag $Rgehar applicecsy o BorpidiAg SUFgce bf tHeeothelpinated
surface- S|de molglng member. [Fig. 10] is a cross-sectional view
|Ilustratfﬁ% oh a enlarged scale, a part of the one surface-side molding

membe E[E?g 1¢] is acress-gectional view llugtrating.a  state that a

molding material Iayer having a necessary thickness has been formed

betweenlhe bredd: suftacesside moldingmembees and the othesssrfacermed
side molding member. [Fig. 12] is a cross-sectional view illustrating a
dispersed statemsiconguetvepanti€lesinitheulating substrate, and

terminal electrodes have been formed con a béck
surfa;e thereof.

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

[Fig. 81 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.

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

[Fig. 10] is a cross-sectional 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 laver having a

necessary thickness has been formed between the one



molding material layer. [Fig. 13] is a cross-sectional view illustrating an
apparatus for producing an anisotropigajly conductive elastomer sheet.
[Fig. 14] is a cross-sectional view illustrating a state that a magnetic field
has been applied to a molding material layer in a thickness-wise direction
thereof to form chains. [Fig. 15] is a cross-sectional view illustrating a

distributed state of chains hy gopductive:particles when g4pagnetic field . -

has been applied to a molding material layer in a thickness-wise direction
thereof dn dke gaseiwhgrenenesurface-side molding member composed

of a magnetic substance has been used. [Fig. 16] is a cross-sectional
view illusfrating a2 distribted sea6 0f eRahsTby theicndudtve patidesing
an anisotropically conductive elastomer sheet produced by using the one

surface Side Afotdiflg Shhfbe? Tohusea 'of e Ridgmetit SUbstant&®[Fig.

17]isa €IS rsection%l Vi W i||li§£[%i£]g the construction of an adaptor for
. B I3 l B * .
mspectlrgﬁ o?%ﬂguﬁlabo%?gs according to the second embodiment of the

present jrventions 20 : [Fig. 18} dlkistrates; Darai entaeged scale-the« fragt an

surface of a wiring board for connection in the adaptor for inspection of

circuit baprdsradoosdifigtopthedsecond embedidentropically conductive
elastomer sheet.
[Fig. 14] is a cross=-sectional view illustrating a
state that a magnetic field has been applied to a
melding material layer in a thickness-wise direction
thereof to form chains. |
[Fig. 15] is a cross-sectional view illustraﬁing a
istributaed state of chains by conductive particles
when a magnetic field has been applied to a 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] is a cross-—-secticnal view illustrating a
distributed state of chains by the conductive
particles in an anisotrepically conductive elastomer
sheet produced by using the one surface-side molding
member composed of the magnetic substance.
[Fig. 171 is a cross-secticnal view illusﬁrating the
construction of an adaptor for inspection cf circuit

boards according to the second embodiment of the

present invention.



[Fig. 19] illustrates the construction of an inspection apparatus for circuit
boards according to the first embodimgnt of the present invention. [Fig.
20] illustrates the construction of an inspection apparatus for circuit
boards according to the second embodiment of the present invention.
[Fig. 21] is a cross-sectional view illustrating the construction of an
adaptor f}% in:spfggon f{ cir%%it bosgfd% gc%%rdglgltgra feucfthser £ equérggnt
of the p(resgnt inven |on.u[f—‘|g.az1§?|s a Sross-sectionarview imus rating a

state that-Base layers fr conngcting electiodes @ndo pattermned wirig in the
parts have been formed on a front surface of an insulating substrate in a

productiateprocessoaf d ndrrgrhoanrd fof cohmection indhe dadaptorsitowy <o
in Fig. 21 for inspection of circuit boards. [Fig. 23] is a cross-sectional
view illustating &0 taterthatamaistiating layer has been formed on the

front suHace of é{gﬁ ins% atir? substraJtC%iJFi .24]is a gross-se tiggal view
illustrati Eléj state’that ¢615 é:catfi;laselec ro esnﬁr feuc?inb%?orﬁ he “surface

of the insylating laygr have peen formed. 21- IHg- 2Bl s g Lross-secliong! «o

view illustrating a state that terminal electrodes have been formed on a

back sutfecesaftbe insiiatiignanhistrate ti<g. 263 i crassrsectiomal view

illustrating a
[Fig. 20] illustrates the constructicn c¢f an
inspection apparatus for circult boards according to
the second embodiment of the present invention.
[Fig. 217 1s a 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 lavers for connecting electrodes and
patterned wiring parts have been formed on a Zront
surface of an insulating substrate in a production
process of a wiring board for connection in the
adaptor shown in Fig. 21 for inspection of circuit
boards.
[Fig. 231 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

gurface of the insulating layer have been formed.



state that an insulating layer has been formed on the back surface of the
insulating substrate. DESCRIPTION ©F CHARACTERS [0020] 1 Circuit
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 '?feirgl?%??S%a)éeréiers%mw&@@g@éqcmpﬁsé 14RalRobving a

connecting electrodes 14a Connecting electrode for current supply 14b

Connegting-eleetiade fervaliage measienen Iz Terminat efeciodé on a
15A Thin metal layer 16 Internal wiring 16a Patterned wiring part 16b Via
hole 16zalaterkiyef patenfedWiringsart 36K Threugh-hok 22 17

Insulatinrg layer 18 Insulating layer 19 Protecting seal 20 Anisotropicalgl
conductive SlastBmet $hdef ZrSMdRfifg itderidliger T UStrating 2

state that an insulating layer has been formed on the

back surface of the insulating substrate.

DESCRIPTION OF CHARACTERS
100207 1 Circuit board to be inspecied
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
132 Thin metal laver
13B Base lavers for connecting electrodes
14 Pair of connecting electrodes
l4a Connecting electrode for current supply
14b Connecting electrode for veoltage measurement
15 Terminal electrode
1524 Thin metal layer
16 Internal wiring
16é Patterned wiring part
16b Via hole
16c Interlayer patiterned wiring part

16H Through-hole



20B Molding material 21 One surface-side molding member 21S Molding
surface 22 The other surface-side molding member 23 Spacer 24
Pressure roll 25 Supporting roll 26 Pressure roll device 27, 28
Electromagnet 30 Upper-side jig for inspection 35 Anisotropically
conductive elastomer sheet 40 Inspection electrode device 41 Inspection
electrode.42 lnspection. electrode-supporting plate 45 Upper-side
suppor‘tjllﬁa megcrlé1%11111(;15‘:1};1C xll%ngs?J tble. 47 Supporting pinpng Connector 50
Lower-side jigrfQk inspectign daAnisotropically conductive elastomer

sheet 60 Inspection electrode device 61 Inspection electrode 23 62
Inspection eleetrodesstpportizg:plate 65 Lower-side supporting
mechanism 66 Base table 67 Supporting pin 68 Connector

20  Anisotropically conductive elastomer sheet

208 Meolding material layer

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, 28 Electromagnet

30 Uppexr-side jig for Iinspection

35 Anisotropically conductive elastomer sheet

40 Inspection electrode device

41 Inspecticon electrode

42 Inspecticn electrode-supporting plate

45  Upper—side supporting mechanism

46 Base table

47 Supperting pin

48 Connectoxr

50 Lower-side jig for inspection

55 Anisotropically conductive elastomer sheet

60 Inspection electrode device

61 Inspection electrode



P Conductive particle C Chain of conductive particles D Projected portion
in anisotropically conductive elastomeg 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 EOR GARRYING,QUT, THE INUENTION 10021] The embodiments

of the present invention will hereinafter be described In detail. Fig. 1 is a
cross-séétionalbwew-ikustratngpthe constreeiionof asmadaptor for
inspection of circuit boards according to the first embodiment of the
presentifventiég STRigRRptor 10 for inspection of circuit boards is used
for carr i17‘|g out, for example, .an open short-circuit test on circuit boards
24 to be'insp BRI AN A s%lvr\lliring board 11 for connection and an
anisotropically-conductive elastomer sheet 20 detachably provided on a
front surface (upper surface in Fig. 1) of this wiring board 11 for
connectipn. @322 dheiwiringalaeareil for connection has an

C Chain of conductive particles

B Projected portion 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

I Electric wire

BEST MODE FOR CARRYING OUT THE INVENTION
[C0Z21] The embodiments of the present invention will
hereinafter be described in detail.

Fig. 1 is a cross-sectlional view illustrating
the ccnstruction of an adaptor for inspection of
circult bocards 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—circult test on circult boards



insulating substrate 12, and a plurality of connecting electrodes 13 to be
electrically connected to electrodes to,he inspected of the circuit board to
be inspected are formed on a front surface (upper surface in 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
nopectedt Eahe Ba 1 et e 13 € Trriets SR e ot Serrace

of the insylating substrate 4 24 sugh <3 mannesthatthe Spapestives

connecting electrodes 13 are exposed. On the other hand, a plurality of
terminakélestrodes- 15 @ be aéctdealbrtaiected doingpectiona front
electrodes in an inspection electrode device are formed on a back
surface{lowet Sarfat®ne Figutisiafie insdiathg substfate 125 Thesénd
terminal elect og s 15 are arranged in accordance with a pattern
corresp Ading t %a ﬁferﬁ%?%egﬁfrgﬁ{y of inspection electrodes selected

[offeny among a great,pumbgey efiaspection glectiodesp.dhe 25, Inspegtion
electrode device and arranged at positions of lattice points having a pitch
of, for examples t2:54 man & awe, 127 ey 106 mmz0.84ump .75 mm,
0.5 mm, 0.45 mm, 0.3 mm or 0.2 mm. Further, an insulating layer 18 is
formed @pthe batkSuFaes bt alesnsulathfy SBshsrae UPliAsliEl sconnected

manner that the
to e&ectrodes to be inspected of the circult bocard to

be inspected are formed on a front surface (upper
surface in Fig. 1) of this insulating substrate 12 as
also shown ln Fig. 2. These connecting electrodes 13
are arranged in accordance with a pattern
corresponding to & pattern of the electrodes to be
inspected of the circuit board to be inspected.
Further, an insulating laver 17 is formed con 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
rlurality of inspectlion elsctrodes selected from

among a great number of Inspection electrodes in the



respective terminal electrodes 13 are exposed. Each of the connecting
electrodes 13 is electrically connectegto proper terminal electrode 15
through an internal wiring 16 composed of a patterned wiring part 16a
formed on the front surface of the insulating substrate 12 and a via hole
16b extending through in a thickness-wise direction of the insulating

substrate 12. [0023] The insulating layer. 17 coming into contact with the, .
e R R R L S Bl one

at most{}2 mJreferagly; 9:001t0.,9.1-msmore. preferably-0,0140-0,83 &
on its front surface. In the present invention, the term "surface
roughneéss$'4means a center-lire. average surfaéerroughnéssiRa ¢.75 mm,
prescribed in JIS B 0601. If the surface roughness on the front surface of
the inslafindTayef 17%s b rédugh, BAh@Sion 16 tHE -aniSBirepieally 21
conductive eﬁas*tlomer J§heet 2% Qecomgs ins%{ficient, so that it is diffécult ¢
to prevér?tstﬁeaaﬁirslgtroﬁi%gﬁy condictve sStotier sheets6 froff26=2c¢ ©

separating fromsthewiring hoasd 4.1.for cenpnection, The thickness ofiher tne
insulating layer 17 is preferably 5 to 100 m, more preferably 10 to 60 m.

If this thiekresstdsteo smatliianay:be cifttede $n somereasestodferm arEach

insulating layer 17 having a small surface roughness. If this thickness is

too ©f the connecting electrodes 13 is electrically
connected to proper terminal electrode 15 through an
internal wiring 16 composed of a patterned wiring
part 1l6a formed on the front surface of the
insu;ating substrate 12 and a via hole l16b extending
through in a thickness-wise direction of the
insulating substrate 12.

[0023] The insulating layer 17 coming into contact with

the anisotropically conductive elastomer sheet 20 has
a surface roughness of at most 0.2 im, preferably
¢.001 to 0.1 Mm, more preferably 0.01 to 0.03 Hm on
its front surface.

In the present invention, the term “surface
roughness” means a center-line average surface
roughness Ra prescribed in JIS B 060L1.

If the surface roughness on the front surface of
the insulating laver 17 is too rough, acdhesion to the
anisotropically conductive elastomer sheet 20 becomes

insufficient, sc that it is difficult to prevent the

anisotropically conductive elastomer sheet 20 from



great on the other hand, it may be difficult in some cases to achieve
electrical connection between the connecting electrodes 13 and the
anisotropically conductive elastomer sheet 20. The thickness of the
insulating layer 18 is preferably 5 to 100 m, more preferably 10 to 60 m.
[0024] As a material forming the insulating substrate 12, may be used
that generally used as a base material forgprinted wiring boards. As

specific® BRA&rabld Exampfes herdor miy BePmEftidried PolfitfiaeS=1om -
resins, glass fikgrreinigreed nolyimyde yesing g_'f‘§&?ii1t?8rf£%i9&r_c?q is

epoxy resins and glass fiber-reinforced bismaleimidotriazineresins. As a

materiabfosming theyinsuleding dayers 17mepd 18- may-he used @ to 60 um.
polymeric material capable of being molded in the form of a thin film. As
specificl preféfable bxakphsstheredfomagniselhenticned gpbry desinscult
acrylic resins, phenol resins, polyimide resins, polyamide resins, mixtures

thereof aRd385Rt TA&tRTial® [(678] THe witfy toard 9 116¥ &dnnéctithving a
b d o in the followyi A laminat
can be g/ ,pro %9%%8&%3 g{ﬁiégé.e ?P%ngfg%@{}ﬁ%%eggm”as ed.s

material obtaine aminating thin metal layers 13A a A on both

surfaceg.of aflat nplateslike: insulatingsubstraies 2 isfitgt provided as, some
shown in Fig. 3. In this laminated material, a plurality of through-holes

16Fieach@&&Hmmuﬁﬂﬂ@&gw electrical connection between the

connecting electredes 13 and the anisotropically
conductive elastomer sheet 20.
The thickness of the insulating layer 18 is
preferably 5 to 100 im, more preferably.lO to GG.um.
[(0024] As a material forming the insulating substrate
12, may be used that generally used as a base
material feor printed wiring boards. As specific
preferable examples'thereof, may be mentioned
polyimide resins, glass fiber-reinforced polyvimide
resins, glass fiberwreinforced 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 therecf, may be mentioned epoxy
resins, acrylic resins, phenol resins, polyimide
resins, polyamide resins, mixtures thereof and resist
materials.

[C025] The wiring board 11 for connection can be



in a thickness-wise direction of the laminated material are formed in
accordance with a pattern correspongling to a pattern of terminal
electrodes 15 to be formed as shown in Fig. 4. In this invention, as a
means for forming the through-holes 16H, may be used a means by a
numerically controlled drilling apparatus, or a means by a photo-etching
treatment or_a laser beam mach'ining treafment T_tf interiors of the
througﬁ)—ﬁg es formed i the faminate r%atfe?iaﬁg?ielt%%nr%%%?eﬁéd to
an electroless;plating freatment.and-an elegioplating eatmentatherely «nin
forming via holes 16b connected to the thin metal layers 13A and 15A as
shown ekl SlaThereafier thedhihInetah layerhl3AafddsA ae a flat
respectively subjected to a photo-etching treatment, thereby forming
patternBdafifing PastsiTesiand icohneebsg eReefrodés 18 ohitheFrahicvided
surface of the insulatin ,subsérate 12 as well gs formin%éerminalria -

as sﬁOwn

electrod&s 18 B the backSsurface of thenSulaffly Stbstalt s
in Fig. 8,45 shown i Fig.Z. Andnsylaling layes 17.05,28, thenformed oo gn

the front surface of the insulating substrate 12 in such a manner that the

respective L£Lonneeting eleetrpdes d3rarewexposed, and-an dnswatiag layer
18 is formed on the back surface of the insulating substrate 12 in such a
mannengiat the respectirereemingt ektt@des1Garéidiposedattern

corresponding to a pattern of terminal electrodes 135
to be formed as shown in Fig. 4. In this invention,
as a means for forming the throughwholes 16H, may be
used a means by a numerically controlled driliing
apparatus, or a means by a photo-etching treatment or
a laser beam machining treatment.

The interiors of the through-holes 16H formed in
the laminated material are then subjeéted te an
electroless plating treatment and an electroplating
treatment, thereby forming via holes 16b connected to
the thin metal layvers 13A and 1534 &s shown in Fig. 5.
Thereafter, the thin metal layers 13A and 15A are
respectively subjected to a phote—-etching treatment,
thereby forming patterned wiring parts lé6a and
connecting electrodes 13 on the front surface of the
insulating substrate 12 as well as forming terminal
electrodes 15 on the back surface cf the insulating
substrate 12 as shown in Fig. 6.

As shown in Fig. 7, an insulating layer 17 is



thereby obtaining the wiring board 11 for connection. [0026] As also
shown on an enlarged scale in Fig. 8 ghe anisotropically conductive
elastomer sheet 20 is such that a great number of conductive particles P
exhibiting magnetism are contained in an insulating elastic polymeric
substance. One surface (upper surface in Fig. 8) of this anisotropically

conductive.glastomersheet2Q, with, yhich acircuit beard 1o bg inspected,
comes into contact, is roughened, whereby projected portions D and

recesseshpartions & are formedat saichangesurface; Gihtheretbgehande
the other surface of the anisotropically conductive elastomer sheet 20,

with whiCRICRiND Bo&rafor ¢dnneééticiy eomesdmedcontagt, i
smoothed. The anisotropically conductive elastomer sheet 20 has a

surface TBEGNASSTEF G205 It prEfetABTCE 163 nrivh $§ bne'suffage. of
If this syrface roughness is tog small, it is difficuitd cﬁ“fﬁ?lﬁg}!}’léwﬁ%?é% the

the adhesive property on'said one surface of such an anisotropically

conductives g8 celastomer-aheet) Ifdhe sudage soughneass is 190 Eeat on
the other hand, it is difficult to achieve stable electrical connection to the
circuit bvaed ¢ oecirispéttenty THeeanmsatiogicaibeeohduttife elastomertion.

sheet 20 has a surface roughness of at most 0.3 m, .
026] As also shown on an enliarged scale in Fig. 8,

(0
the anisotropically conductive elastomer sheet 20 is
such that a great number of conductive particles P
exhibiting magnetism are contained in an insulating
elastic pclymeric substance.

One surface (upper surface in Fig. 8) of this
anisotropically conductive elastomer sheet 20, with
which a circuit board to be inspected comes into
contact, is roughened, whereby projected portions D
and recessed portions V are formed at said one
surface. On the other hand, the other surface of the
anisotropically conductive elastomer sheet 20, with
which the wiring board for connection comes into
contact, 1s smoothed.

The anisotropically conductive elastomer sheet
20 has a surface roughness of 0.5 tc 5 um, preferably
1 to 2 Um on sald one surface. If this surface
roughness is too small, it is difficult to
sufficiently suppress the adhesive property on said

one surface c¢f such an anisotropically conductive



preferably 0.005 to 0.2 m, more preferably 0.01 to 0.1 m on the other
surface. If this surface roughness is great, the adhesion to the wiring
board 11 for connection becomes insufficient, so that it is difficult to
prevent the anisotropically conductive elastomer sheet 20 from
separating from the wiring board 11 for connection. [0027] The

conductive particles P contained in the anisatropically conductive
elastonfershe’l86 ard SSiientet’sd 4§ 158 'dﬁtﬁafrj‘?e t%/gﬁ?ﬁlé]s%s-\f/isjes too

a

direqtiogrg%tpegqpis%go@%@JQ&C%%EW%'%O@EE shegh20.. therehy ove

forming a plurality of chains C of the conductive particles P. The chains C

of the gendirctive pariciasPiaredareed ina statecdistriitedin aypaned to
direction of the anisotropically conductive elastomer sheet 20
irrespettiveiafthe positions of the projected portions D and the recessed
portions V in the one surface of the anisotropically conductive elastomer

sheet 20. [0028]190 PRHRIIFEORL FAtoris THPOLES bRthe 130 Mfhum est

thickneia of the anisotrqpically con(iiluctive el sgopemro sshteeé 230 However,

the minfmuffthickness is' preferapty 0.03 to 0.3 mMm . more brefg?ébly

0.05 to,0:-2 Fup.if this mipmumdhickpess is spalerthar-003m the <o
mechanical strength of the anisotropically conductive elastomer sheet 20
is 0.1 um on the other surface. If this surface

roughness 1s too great, the adhesion to the wiring
board 11 for connection becomes insufficient, so that
it is difficult to prevent the anisotropically
conductive elastomer sheet 20 from separating from
the wiring board 11 for connection.

[0Gz27] The conductive particles P contained in the
anisotropically conductive elastomer sheet Z0 are
oriented so as to align in a thickness-~wise direction
of the anisctropically 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 recessed portions V in the one
surface of the anisotropically conductive elastomer
sheet 20.

[0028] No particular limitation is imposed on the



liable to become low, so that necessary durability may not be achieved in
some cases. If this minimum thickness exceeds 0.3 mm on the other

hand, an electric resistance in the thickness-wise direction is liable to
become high, and necessary insulating property among conductive paths
formed by pressurization may not be achieved in some cases when the
pitch of electrodes to be connected is small. [0029] The elastic polymeric.
substarfterfoftithgthe c&Rigdfopicaly BoRddErEeElastomer BheafgG st ve

preferably 5 polymeric,substance haying a crossiked, sitetire s, o 5
curable po‘?ymerlc Substance- orming” material usaplé for oIF)ltlalnlng a

crosslinked polymeric substancey mayhe used yatious-materials ;Specific,

examples thereof include conjugated diene rubbers such as
polybutadiznerrubber, natdral ribhermpotyisepreae subbkersmaller than
styrene-butadiene copolymer rubber and acrylonitrile-butadiene

copolyrflePrubBRr, &RE HEHehated piodiristheréedt; Bivtk copolymer
rubbersasuch as ggre%eggutagéeréeddie{lgeblo k t(_etrgol mer. rugber S@n(:jL <
styreneSBopiehe Biséic 31 YeopBiviers: Bhatyitdgahated product
thereof;ang, jhesides.chigrppreng, rubber. yrethane-wibbet. palyester - : «
rubber, epichlorohydrin rubber, silicone rubber, ethylene-propylene
copolymaegrubber laad zethylensspropytene=diene éerpolyriertubben: Whetm
weather resistance is required of the
thickness exceeds 0.3 mm on the other hand, an
electric resistance in the thickness-wise direction
is liable to become high, and necessary insulating
property among conductive paths formed by
pressurization may not be achieved in some cases when
the pitch of electrodes to be ceonnected is small.
[0029] The elastic polymeric substance forming the
anisotropically conductive elastomer sheet 20 is
preferably a polymeric substance having a crosslinked
structure. As a curable pclymeric substance-forming
material usable for obtaining a crosslinked polymeric
substance, may be used various materials. Specific
axamples thereof include conjugated diene rubbers
such as polybutadiene rubber, natural rubber,
polyisoprene rubber, styrene-butadiene copolymer
rubber and acrylonitrile-butadiene copolymer rubber,
and hydrogenated products thereof; block copolymer

rubbers such as styrene-butadiene-~disne block

terpolyvmer rubber and styrene-iscoprene block



resulting anisotropically conductive elastomer sheet 20 in the
embodiment described above, any other material than conjugated diene
rubbers is preferably used. In particuf%?r, silicone rubber is preferably

used from the viewpoints of molding or forming and processing ability and
electrical properties. [0030] As the silicone rubber, is preferred that
obtained by crosslinking or condensing liquid silicone rubber. The liquid
siliconedebbeérfraferalsiy halEvisossiaract Hghdithinn 105p6GIsés agnd
measured at a shear rate of 10-1 sec and may be any of condensation

type, q&tﬁﬁ&ﬁ%e%ﬁ%@ﬁ%%i Hﬁ‘lk%lbﬁﬁyl %%Ehc?rr}ﬁ/dﬁ)%ﬁ Gfoup. As
spemﬂc&;@%@lga Anerggf.may e %ﬂ'?@ﬁgﬂ%t%z%h&'g?ﬂe LBWicone

rubber,”"methylvinyl silicone raw rubber and methylphenylvinyl silicone
raw rubbgprH8031}Amenegthess:ofryl gieupsentainiag liguith stticena
rubber (vinyl group-containing dimethyl polysiloxane) is generally
obtained Byvsuhjectirigodin ethyidido rosilane o Wimethyidiakoxysilane to
hydrolysis and condensation reaction in the presence 32 of

dimethylvinylcHIBRIiIHFE b Bim&RT R mAaRBxy-SsiEREHTRsL e sSNEly
fractionaling the repclion Rradict b,y examile.Jepealerldissqiutons, ..
precipitation. |qu% silicone rubber having vinyl groups at both terminals
thereof jg)obtaingcbbysuUbjectiRg 8 described above, any other
materlial than conjugated diene rubbers is preferzbly
used. In particular, silicone rubber is preferably

used from the viewpoints of molding or forming and

processing ability and electrical properties.

[00301 As the silicone rubber, is preferred that

obtained by cresslinking ¢or condensing liguid
gilicone rubber. The liguid silicone rubber
preferably has a viscosity not higher than 10° poises
as measured at a shear rate of 107" sec and may be any
of condensation type, addition itype and those having
a vinyl group or hyvdroxyl group. As specific examples
therecf, may be mentioned dimethyl silicone raw
rubber, methylvinyl silicone raw rubber and

methvlphenylvinyl silicone raw rubber.

[0031] Among these, vinyl group-containing liguid

silicone rubber (vinyl group-containing dimethyl
polysilcxane) 1s generally obtained by subjecting
dimethyldichlorosilane or dimethylidialkoxysilane to

hydrolysis and condensation reaction in the presence



cyclic siloxane such as octamethylcyclotetrasiloxane to anionic
polymerization in the presence of a catalyst, using, for example,
dimethyldivinylsiloxane as a polymeriféiltion terminator and suitably
selecting other reaction conditions (for example, amounts of the cyclic
siloxane and polymerization terminator). As the catalyst for the anionic
polymerization, may be used an alkali such as tetramethylammonium
hydroxid o AMstBABRTSPHOHIM HYBFoxEE Br & Tsitarbidte Bbitfonl a L koxy -
thereof. The reactior& is__conducted at a temperature gf, for example 89 10
Eﬁg‘ﬁ% c I %ﬁ eac

130C. [5’ B the ot%%(r:ﬁgﬁé,lﬁfye gro&ﬁ-%%ﬁtalr?lﬁg |qeui gilicone -

rubber (Bi‘@%':gWP'QQ{}PaiQ%ﬁm‘?th%B@X%i@(a@% isogenerally-
obtained by subjecting dimethyldichlorosilane or dimethyldialkoxysilane

to hydralysie and ceondensation reaction in the presence of
dimethylhydrochlorosilane or dimethylhydroalkoxysilane and successively
fractionating thé i€actibnsprodGertsy, Fodempiay Fefedtedy ! groups at

dissolutjon-precipitation. 33 The hydroxyl group-containing liquid silicone
rubber 1841 SBAEABY SULIBENG & SHolte Sh e famomtes s =

polymerization.in the presence.qfa catalystHsing~for example, rasi1oxane

dimethylhydrochloro- silane, methyldihydrochlorosilane or

dimethythy diaalkaxysilane @ssrpalymesization the presence of a
catalyst, using, for example, dimethyldivinyisiloxane
as a polymerization terminator and suitably selecting
other reaction conditions (for example, amcunts of
the cyclic siloxane and polymerization terminator).
As the catalyst for the anicnic polymerizatiocon, may
be ugsed an alkalil such as tetramethylammonium
hydroxide or n-butylphcsphonium hydroxide or a
gilanoclate solution therecf. The reactiocn is
conducited at a temperature of, for example, 80 to
130°C.

(00321 On the other hand, hydroxyl group-containing
liguid silicone rubber {(hydreoxyl group—containing
dimethyl pclysiloxane) is generally obtained by
subjecting dimethyldichlorosilane or
dimethyldialkoxysilane tc¢ hydrolysis and condensation
reaction in the presence of dimethylhydrochlcrosilane
or dimethylhydroalkoxysilane and successively
fracticonating the reaction product by, for example,

repeated dissclution-precipitation.



terminator and suitably selecting other reaction conditions (for example,
amounts of the cyclic siloxane and polymerization terminator). As the
catalyst for the anionic polymerizatiors“may be used an alkali such as
tetramethyl ammonium hydroxide or n- butylphosphonium hydroxide or a
silanolate solution thereof. The reaction is conducted at a temperature of,
for example, 80 to 130C. [0033] As the liquid silicone rubber, is preferably
used that haviritha conbressibnses efatmose 3596 ambiarpiefembhiatone
most 20% as measured in the form of a cured product at 150C. When this

compre8¥idhcZeti€ & Mosto3Ees e eSuiting RHOtidcdly “€mdictive

elastomer sheef, 20 comes o have.gaod durailibyhen ilis compressed, o ¢
repeatedly in its thickness-wise direction. It is hence preferable o have

such a gopressiqn: sets Asnthe ligglid silicans rubbernisqieferably cesets ro-

that having tear strength of at least 7 kN/m, more preferably at least 10

KN/m as meastredetthel dobry of acuted pedductat 28C. When this tear

34 strength is 7 kN/m or higher, the resulting anisotropically conductive

elastonfé’rr%%@éi’ééﬁé%ﬁﬁ’ésl%@h‘é%é%ﬁ%ﬂ it aBiliBPWHES i eorfiessed

el e o s dherion s beree s o
conditions (for example, amounts of the cyclic
sileoxane and polymerization terminator). As the
catalyst for the anionic polymerization, may be used
an alkali such as tetramethylammonium hydroxide or n-
mutyvlphesphenium hydroxide or a silanclate solution
thereof. 7The reaction i1s conducted at a temperature
of, for example, 80 to 130°C.

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

As the liguid 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 silicone rubber can be
measured by methods in accordance with JIS K 6249. [0034] Such an
elastic polymeric substance preferablf *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 MEe: @ieterhfindd i {@nfrof stah@drd golfstyiehieltbiimber
average molecular Weifg;%Mn as getej;mgrned i%ertm%gg stgréd@%r
polystyr%ﬁé)%ﬁ:é:tor%%g rony the \%gWﬁoﬁ]teo leat redistance o
resulting anisotropically canductive elasfengr sheet:20.JAA3%LI04he
above, a curing cafalyst for curing the polymeric substance-forming
materiakiaay He=contained: nsthelpolymese suhistandefermingrmaterial i s
As such a curing catalyst, may be used an organic peroxide, fatty acid
azo conysourrl, hyaicsiiglated catalyay or IHekE eSpeéifie Bxdfiples of
the organic peroxide used 35 as the curing catalyst include benzo

|
peroxide, bisdityclGBENFoYE peFdxide RaimFperoXide 2he 6&%&%%%% et
peroxide, apecific examples of the fafiwacid,aze compewad dised.as hequs o

curing catalyst include azobisisobutyronitrile.
silicone rubber can be measured by methods in

fﬁecomes

accordance with JIS K 6249.

[0034] Such én elastic polymeric substance preferably
has a molecular weight Mw (weight average molecular
weight as determined in terms of standard
polystyrene) of 10,000 to 40,000. It alsoc preferably
has a molecular weight distribution index (a ratio
Mw/Mn cf weight average molecular welight 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 polymeric substance-forming material. As such
a curing catalyst, may be used an organic peroxide,
fatty acid azo compound, hydrcsilylated catalyst or
the like.

Specific examples of the organic peroxide used



Specific examples of that used as the catalyst for hydrosilylation reaction
include publicly known catalysts such as platinic chloride and salts

thereof, platinum-unsaturated group-ééntaining siloxane complexes,
vinylsiloxane-platinum complexes,

platinum-I,3-divinyltetramethyldisiloxane complexes, complexes of
triorganophosphine or phosphite and platinum, acetyl acetate platinum
chelates,sarttheycticdiege-piatmiys comptekede The anmaunt of thexédring
catalyst used is suitably selected in view of the kind of the polymeric .
substarRESOHRHLAREFRY theRdrP i e cOhfyBitalyd ari thepnd d3-
curing tg%artm_ nt %o?ditigggx Hcpé/vever, it is generally 3 to 15 parts by
weight per 10 pa¥ S Ey WEItht of the polymeric substance- forming

material. [0036§ ln:therglastic palymericsubsiance; asnegded, may Bémpound
contained an inorganic filler such as ordinary silica powder, colloidal

silica, aesege| sdicalor aluniing. By tehtasting suthda inorganic filler, the
thixotropic property of the resulting molding 36 material for obtaining the
anisotraeAIScoiitiiefive C8lasomet sheet 20 is ensured, the viscosity

el becomes ol e s gn Sl e Sordble L.
conductive. elgsiomer shegt 20.caphe-made Nigh1ude publicly known
catalysts such as platinic chloride and salts thereof,
platinum-unsaturated group-containing siloxane
complexes, vinylsiloxane-platinum complexes,
platinum-1,3~divinyltetramethyldisiloxane complexes,
complexes of triorganophosphine or phosphite and
platinum, acetyl acetate platinum chelates, and
cyclic diene-platinum complexes.
The amount of the curing catalyst used is
suitably selected in view of the kind of the
polymeric substance-forming material, the kind of the
curing catalyst and other curing treatment conditions.
However, 1t is generally 3 to 15 parts by weight per
100 parts by weight of the polymeric substance-—
forming material.

[D036] In the elastic polymeric subkstance, as needed,
may be contained an inorganic filler such as ordinary
gilica powder, collioidal silica, aerogel silica or
alumina. By containing such an inorganic filler, the

thixoctropic preoperty of the resulting molding



No particular limitation is imposed on the amount of such an inorganic

filler used. However, the use in a too_great amount is not preferred

because the orientation of the conduttive particles by a magnetic field
cannot be sufficiently achieved. The viscosity of the sheet-forming

material is preferably within a range of 100,000 to 1,000,000 cp ata
temperature of 25C. [0037] As the conductive particles P contained in the
base nagstiar, icondiretive phfticlé s axibring AfeihetiBirark preftapyctive

used from the viewpoint of permitting them tq be easily oriented so as to
align ir?&%&i?ﬁbesﬁ\f/&%e&r cﬁio:hsof Hg%ﬂ?étro&lcealIg;/lggr?cf‘ulcﬁ%egﬁereof

elastorer sheet 20 hyApplving 4 magpetic field .ppadific,exampigs of

such conductive particles P include particles of metals exhibiting

- magnetisadsuen as niekel,iicar and cobatiand-partiales aficalloyser the
thereof, particles containing such a metal, particles obtained by using

these panrtictessad cofe Particles ant plating: sGPacerdfthe ore pafkisive
with a metal having good conductivity, such as gﬁgél)d, 37 silver, palladium

or rhodﬁﬁﬁ,sﬁ%ﬂﬁaﬁs%%?ﬁﬁea ByCBBing5H a8 s bt @ Hon-magnetic metal,
particles of anjporgapic syhstaneq,such.as,glags beads.al; paficles.of

a polymer as core patrticles and plating surfaces of the core particles with

a condugtiven magnetic shbstancestighrasnickelercahadidandicwever, the
use in a too great amcunt is not preferred because
the corientation of the conductive particles by a
magnetic field cannot be sufficiently achieved.

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
magnetism are preferably used from the viewpoint of
permitting them to be easily oriented so as to align
in a thickness-wise direction of the anisotreopically
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, particles containing such a metal,
particles cbtained by using these particles 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 both conductive
magnetic substance and metal having good conductivity. Among these,
particles obtained by using particles composed of a ferromagnetic
substance, for example, nickel particles as core particles and plating

their surfaces with a metal having good conductivity, particularly gold are
preferably used. No particular limitation is imposed on a means for

coating $i€. serfacas=cfithd core particlesiniti , theasohtostive pictglined by
However, the coating may be conducted by, for example, chemical

plating & eRtpatihg: {038} Vihér ioke Tt ftanedty Coatingfthe- c1es of

suraces of {12 core particigs. wilh e caqdyctiye metal graused asfhe
conductive particles P, the coating rate (proportion of an area coated with

the condugtive- metalde the suifage area ok the-core particles) ehéhe1ating
conductive metal on the particle surfaces is preferably at least 40%, more
preferalsiy af teast 46%, tparticaleglypmeferably 2| 7b95% fromduetive
viewpoint 38 of achieving good conductivity. The amount of the _
conduciieRietal fo EBREIs2 Prtefai 035 t0r50% by Weighthferer and

preferably 110 30% by weldht, st more prferably.3 {0 22 by Weldht, . .
partlculggy precfera%lyo%%(l) ﬁ%%jbyi\?velght lcl)agedt on the cor parflc es.
When the,eandustiyBctive magnetic substance and metal having
good conductivity.

Among these, particles obtained by using
particles composed of a ferromagnetic substance, for
example, nickel particles as core particles and
plating their surfaces with a metal having good
conductivity, particularly gold are preferzably used.

No particular limitation is imposed on a means
for coating the surfaces of the core particles with
the conductive metal. However, the ccating may be
conducted by, for example, chemical plating or
electroplating.

00387 When those cbtained by coating the surfaces of
the core particles with the conductive metal are used
as the conductive particles P, the coating rate
(proportion of an area coated with tThe 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 amount thereof is preferably 2 to 30% by
weight, more preferably 3 to 20% by weight, still more preferably 3.5 to
17% by weight based on the core paﬁﬁ:les. [0039] The particle diameter
of the conductive particles P is preferably 1 to 1,000 m, more preferably
2 to 500 m, further preferably 5 to 300 m, particularly preferably 10 to 200
m. The particle diameter distribution (Dw/Dn) of the conductive particles
P is prefefablyt &7 100m@ee hrefsrdbly L 9i % 7, further preferably 1.05
to 5, particularly preferably 1.1 to 4. Conductive particles P satisfyin

such condition5sre TRBE wHafety Sufficfeit Blectitdf Tontact s <02 3
achieved,arpand,syigh ¢odhugtiveypailep. No parigaclimiiationien, y 1 <o

imposed on the form of the conductive particles P. Howeveér, they are
preferably in the farmyefka sphene omstas gnamassrafisezonganyss by
particles obtained by aggregating these particles from the viewpoint of
permitting tkérh torser easily dispersatkibethelpoiy nerio sElistaiee - for irdig:
39 material. %2040] The water content in the conductive particles P is

preferabiy St Get 5B ENOPE Préfaiabhy af fost 398 stiffhor8 Prafelably

at m.OStn?(@aE‘?”i&”@é&’tpr:%éer%g'i’cﬁt most 1%, 1he y¥se pLeaRdYGIVE o 35

partlcles % satistying such conditions prevents or
preferably 2 to 30% by weight, more preferably 3 to
20% by welght, still mcre preferably 3.5 to 17% by
welght based on the core particles.

[00329] The particle diameter of the conductive
particles P is preferably 1 to 1,000 Mm, more
preferablily 2 to 500 pm, further preferably &5 to 300
pm, particularly preferably 10 to 200 pm. The
particle diameter distribution {Dw/Dn) of the
conductive particles P is preferably 1 to 10, more
preferably 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 impcsed on the form
of the conductive particles P. However, they are
preferably in the form ¢f a sphere or star, or z mass

'of secdndary particles obtained by aggregating these
particles from the viewpoint of permitting them to be

easily dispersad in the polymeric substance-forming



inhibits occurrence of bubbles upon a curing treatment of the polymeric
substance-forming material. [0041] Thaose obtained by treating surfaces
of the conductive particles with a coual?ng agent such as a silane
coupling agent may be suitably used as 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
substan®é ISifdgtoved, so that the resulting anisotropically conductive

tomer sheet 20 is improved in dyrability in repeated use. The amount
(e coupling S4nt RSt e BTl selbchAr iR HATS Lot Sacrg os ?

the conductivityof the conductiyeparticles Howeyet rif is preferalys 35,
such an amount that a coating rate (proportion of an area coated with the
couplingsagertt tocthe surtaterareasofdhe monductive garetpartidles): of the
coupling agent on the surfaces of the conductive particles amounts to at

least 5% TRérer phefératly Tt 00%, stittdte preferapydotsi1680%,

particularly preferably 20 to 100%, 40 [0042] The conductive particles P
are pref& ‘Bplgfgc}r?tﬁinpedsiﬁ%g hitdttopicaty CoMtEn I8 BIRISHEF she

20ina QV%QBP@SOfo%%%QOé%HéOVSﬂOVB{%B@'é!s7%@3 %, partigulgrly

preferably 10 to 25% in terms of volume fraction. When this propartion is

at least 1% zc¢onductive paxs syfficientlyismallipsaleettie~ forming material.

[0041] Those obtained by treating surfaces 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 conductive particles with the coupling agent, the
achesion property of the conductive particles to the
elastic polymeric substance is improved, so that the
resulting anisotropically éonductive elastomer sheet
20 is improved in durability in repeated use.

The amcunt of the coupliing agent used is
suitably selected within Iimits not affecting the
conductivity of the conductive particles P. However,
it 1s preferably such an amcunit that a ccating rate
{(proportion of an area coated with the coupling agent
toc the 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 %o

100%, particularly preferably 20 to 100%.



resistance value are formed in the thickness-wise direction. When the
proportion is at most 30% on the othey hand, the resulting anisotropically
conductive elastomer sheet 20 comeéf?o have necessary elasticity. It is
hence preferable to contain the conductive 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
[0f&2 thickness-wik diRRUEBAASrRIMAET fsos@fdiréd RoREe HtRfkt bf

conduclys Baang paties!, oL condtive pariles Ealgned.. e,

in the thickness-wise direction thereof is particles,

more preferably to; 15 pagicles, Mhen the nimberQf-Londuetive, re ferably
path-forming particles is 3 particles or more, a scatter of an electric
resistance tvalue’ in, suchran anisotropicalty feonelnittivé elastorndk sheet 2€rms

becomes narrow. When the number of conductive path-forming particles
is 20 paficie_oEsS 6A%he Dther WART the HafdthRRiDA-6Ptheléhaiis éfast

the condyctive parficles P does pot4l t%%ccojfré% reat u%mf compre gigg ,
of such an’ anizofrapically coRdutive alastonTar sheet 90: and Lo AT =C

resistancevalue iscscagaelydneurteds dtischence pieferable.to,control the,

number of the conductive particles within such a range. [0044) In the '

anisotragpicatycomductiveelastbmetroportion is at most 30% on the
other hand, the resulting anisotropically conductive
elastomer sheet 20 comes to have necessary elasticity.
It is hence preferable to contain the conductive
particles P in such a range.

[0043] In the anisctropically conductive elastomer
sheet 20, the number {the number of the conductive
particles P for forming a conductive path in the
thickness-wise direction; hereinafter alsoc 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 particles is 20
particles or less on the other hand, the deformation

of the chains c¢f the conductive particles P does not



sheet 20, an antistatic agent may be contained within limits not impairing
the insulating property of the elastic polymeric substance. As such
antistatic agents, may be used: nonidrtic antistatic agents such as
N,N-bis(2- hydroxyethyl)alkylamines, polyoxyethylene alkylamines, fatty
acid esters of polyoxyethylene alkylamines, glycerol fatty acid esters,
sorbitan fatty acid esters, polyoxyethylene sorbitan fatty acid esters,

polyoxye#faase gisttdticieshslaatas s spcyoxyetiyierie atkyl phenyl
ethers and p%lgethylene lycol fatty acid esters; anionic antistatic agents
I

such as8ikyRuffGhic G %aﬁ@ﬁﬁﬁ}lﬁbéﬁ?gﬁéﬁ*&ﬁ%%ciﬁ1%%?[5, glkyl and so
suliates.agd by phasphales cafionicanistalic.agenty gyﬁgﬁr 4. Tt is

tetraalkylammonium salts and trialkylbenzylammonium salts; an
amphotesis @atistatie agants sueh asaiydhetainesnangd énidagoling type
amphoteric compounds. [0045] Such an antistatic agent is contained in
the anisotrdpically eomductivelaigstoiidrisheeti2z0, 42 nwhereby the
anisotropically conductive elastomer sheet 20 is prevented or inhibited

[0§6/Y accumulafifg BB cARIGRT GRS SraeR THEebY S Pt WBR T
the anisgironically congugfivq elastomer sheel is \seine forxample, s -1.s.
electrica Inspection of circuit boards, Inconvenientes %y dplséharge of
limits not impairing the insulating property of the
elastic polymeric substance.

As such antistatic agents, may be used:
nonionic antistatic agents such as N,wais(z—
hydroxyethyl)alkylamines, polyoxyethylene alkylamines,
fatty acid esters of pcolyoxyethylene alkylamines,
glyvcerol fatty acid esters, sorbitan fatty acid
esters, polyoxyethylene sorbitan fatty acid esters,
polyoxyethyvlene aliphatic alcohol ethers,
polyoxyethylene alkyl phenyl ethers and polyethvlene
‘glycol fatty acid esters;
anionic antistatic agents such as alkylsulfonic acid
salts, 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 imidazcline type amphoteric compcunds.

[0045] Such an antistatic agent i1s contained in the

anisctropically conductive elastomer sheet 20,



electric charge from the anisotropically conductive elastomer sheet 20
upon inspection can be prevented, and moreover good conductivity can
be achieved with still smaller pressurizing force. 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 elastii%egeil meric substance forming the anisotropic%:%/
e

conductiVE &BInTE s 15 %Px Sroorth £RAGH 3K i {60485

anisotrapically %dygti\gefgl?éﬁoggar sheef,n0:can he @P&H?ggcﬁulating

example, in the following manner. A flowable molding material is first
preparegliky- ghspersing cgadustive, pagiclessexhibiting gaagnetismra @ when
liquid polymeric substance-forming material, which will become an elastic
polymefi& substaned byrbeinglaured navdtatthe sakhas tintes asshigsttatéd

in Fig. 9, one surface-side molding member 21 and the other

surface Si& midlding e mbRFB2 Swhith 4B edtira 3 LonTsdsEtort
non'maé’['?g%§tﬂe%tﬁgﬁ%@’@%‘%r&éﬁ@%ﬁég %??C‘ari%%h QC?Q has an

opening having a shape to a plane shape of the intende
anisotrepieallyrcandustive elastemer sheet-and-a hickness ¢oHesRaRdInG o

to the thickness of the anisotropically conductive elastomer sheet, is
elastomer sheet 20 upon inspection can be prevented,
and moreover goed conductivity can be achieved with
still smaller pressurizing force.

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 hase material composed of the
elastic polymeric substance forming the
anisctropically conductivé elastomer sheet 20 is 1 x
10° to 1 x 10Y Q-cm.

[0C4de] The anisotropically conductive elastomer
sheet 20 can be produced, for example, in the
fcllowing manner.

A flowable molding material is first prepared by
dispersing conductive particles exhibiting magnetism
in a ligquid pclymeric substance-~forming material,
which will become an elastic pelymeric substance by
being cured, and at the same time, as illustrated in
Fig. 9, one surface-side molding member 21 and the

other surface-side molding member 22, which are =ach



arranged on a molding surface (upper surface in Fig. 9) of the other
surface-side molding member 22, the molding material 20B prepared is
applied to within the opening of the spacer 23 on the molding surface of
the other surface-side molding member 22, and the one surface-side
molding member 21 is arranged on this molding material 20B in such a
manner that its molding surface (lower surface in Fig. 9) comes into
contact avitipthest otding matertal=208: + j0047h bethe aboveedesctiBed. 2
process, resin sheets composed of a polyimide resin, polyester resin,
acrylic resAP6rtheNkeSRagde dsed ¥ k6h- rﬁé’gﬁwéﬁé §ﬁ’é‘é3téffé?rn1ﬁﬁ§%ﬁ3§ a
one surfa%ce -sid m%Idcpgtmembe_Lr 21 a d the ot%:e urface S|de m Iding
member 22 As ﬁe one surface=side mdi ?T% member 2115 |s use
membe, the nolding surface-215.0f which bas bespesubiected QA 5
roughening treatment to form projected portions T and recessed portions
H at the:meldingssurtace-2t5 casi ihstratedtn &g Hid: s speeific the
methods for conducting the roughening treatment on the molding surface
of the oreigtRfacerid side/ metdiAy Pidibe 2 Shayde mbkishedid

sandblastin thod, an etchi method nd the like. On the other hand,
as the &ﬁéggﬁfﬁ i ﬁ%%?a%‘%&% 753, iSRRG MEMiGS hatfhg

a flat melding gsurfage. fhe surface Jgughness.afdhe malding surfags 21S: > |
the meolding material 20B prepared is applied to
within the opening of the spacer 232 on the melding
surface of the cother surface-side molding member 22,
and the one surface-side molding member 21 is
atranged on this meclding material 20B in such a
manner that 1ts molding surface (lower surface in Fig.

9) comes into contact with the molding material 20B.

(00477 In the above~described process, resin sheets

compecsed 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 surface-side moiding 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 portiohs H at the
moilding surface 215, as illustrated in Fig. 10. As
specific methods for conducting the roughening

treatment on the molding surface of the cne surface-—



in the one surface-side molding member 21 is set according to the
intended surface roughness of one surface of the resulting anisotropically
conductive elastomer sheet 20 and séécifically controlled to 0.5 to 5 m,
preferably 1 to 2 m. 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 @issrdpléally ashetvé blagtemnepsheerzo anddsgecifically
controlled to_at most 0.3 m, Qreferably 0.1 to 0.2 m. The thickness of each

of the nBAMHAGHEtIC SIS haRingtb e bddufisceefiednbidine L 1ke-
membengland aabep sifacesids, moldnd mambet 22 Iy pIFleiaba: g

50 to 500 m, more preferably 75 to 300 m. Is thickness is smaller than

50 m, stiepgtéar requjredsofibednaldingmembersnay nat be achigved im g
some cases. If this thickness exceeds 500 m on the other hand, it may be
difficult frgdmesases to apply a magnetic field of necessary intensity to a

45 molding material layer, which will be described subsequently. [0048]

As illustrated i Efg. ﬁ?é%?éssmé%ﬁl%ieefzé*&%n%&%a% aSpresagie 218

o R g RN B AT
according to the intended surface roughness of one
surface c¢f the resulting anisotropically conductive
elastomer sheet 20 and specifically contrelled to 0.5
to 5 Mm, preferably 1 to 2 pm.

On the other hand, the surface roughness of the
molding surface in the other surface-side molding
menber 22 ls set according to the intended surface
roughness cof the other surface of the resulting
anisotropically conductive elastomer sheet 20 and

specifically controlled to at mest 0.3 um, preferably

0.1 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 meclding member 22 is
preferably 50 to 500 #m, more preferably 75 to 300 um.
If this thickness is smaller than 50 pm, strength
required ¢f the molding member may nct be achieved in
some cases. If this thickness exceeds 500 d4m on the
other hand, 1t may be difficult in some cases to

apply a magnetic fileld of necessary intensity to a



and the other surface-side molding member 22, thereby forming a
molding material layer 20A having a necessary thickness between the
one surface-side molding member 2£ and the other surface-side molding
member 22. In this molding material layer 20A, 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
electrofagASRD 7aid 28%ute 1H&? Brranged on's bhckRsuraee upFer
surface in Fi%. 1?\%? the one surface-side molding member 21 and a
back sUtFte ‘68 F&¥rtace in Fig. 13) of the other surface-side molding

[ o nember 22, and.the-electromagnets 2 %-and 28 are;opgrated, thereby,

applying a parallel magnetic field to the molding material layer 20A in its
thicknegs-wise: dractiosmpissa tesutt, thereerdictive rpartictes Ridispersed
in the molding material layer 20A are oriented so as to align in the
thicknessmgse diregtion WhileTetdiningahe state disthibifed iM% Pplae
direction as illustrated in Fig. 14, whereby a 46, Iuralciglﬁ)f chains C each

compo8ét-fthecattiutiive PHriceS Fard ExteRidig i the ™m0 21
thICknegiav% edit@.gﬂgl} %%qu%eed—@_}gg %E%tﬁéj:ﬁ‘} -p}ﬁ@ﬂaigﬁhg‘?PIaEﬁereby

direction. In this state, the molding material layer 20A is subjected to a

curing treatment, therebysprogdugingsant al layer 20A having a
necessary thickness between the one surface-side
molding member 21 and the other surface-side moelding
mamber 22. In this molding material laver 20A, 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 melding member 21 and a back surface
(lLower 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 laver Z20AR in its
thickness-wise direction. As a result, the conductive
particles P dispersed in the molding material layer
203 are oriented so as to align in the thickness-—wise
direction while retaining the state distributed in =2

plane direction as illustrated in Fig. 14, whereby a



anisotropically conductive elastomer sheet 20 containing the conductive
particles P in a state oriented so as tq align in the thickness-wise
direction in the elastic polymeric substance and 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 nﬁgne ichieIdés being applied. However, the treatment mag also

be conduclifaftérstopping e RppliCatich ST SEAIIS magReiCREGCT1ve
The intepsity pf the, parallglmagnetic figld applied.ta.the palding material

layer 20A is preferably an intensity that it amounts to 0.02 to 1.5 tesla on

the averages &sidmeans feeappiyingrthearahiel reagnetierfielddedhen the
molding material layer 20A, permanent magnets may also be used in

place ofttharedecitoiRaghe’ - As such permanent magnets, are preferred
those composed of alunico (Fe-Al-Ni-Co alloy), ferrite or the like in that

the intensity ofﬁ?_ﬁ@ﬁarﬁﬁ@ltrﬁagﬁgﬁc f’i‘é’l_h 'ﬂﬁnrfﬁetﬁﬁd\?elreﬁr@é% 20n 1is
achieved,, Ihe cufigg freatment.ofthe,moldigg material Jayer 2QA k%, cs ng an

suitably selécted according to the material used. However, the treatment

is generafly seandieied by @ heatdieatmeat.SpacHicheatiigest 20
containing the conductive particles P in a state
oriented so as to align in the thickness—wise
direction in the elastic polymeric substance and
distributed in the plane direction.

[G049) In the above-described process, the curing
treatment ¢f the molding material layer 20A may be
conducted in the state that the parallel magnetic
fieid is being applieﬁ. However, the treatment may
also be conducted after stopping the application of
the parailel magnetic field.

The intensity of the parallel magnetic field
applied to the molding material layer 20A is |
preferably an intensity that it amounts to 0.02 to
1.5 tesla on the average.

As a means for applving the parallel magnetic
fileld to the molding material layver 204, permanent
magnets may also be used in place of the
electromagnets. As such permanent magnets, are
preferred those composed of alunico (Fe-Al-Ni-Co

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



temperature and heating time are suitably selected in view of the kinds of

the polymeric substance-forming material making up the molding material
layer 20A, and the like, the time requitéd for movement of the conductive
particles P, and the like. [0050] According to such a process, the molding
surface 21S of the one surface-side molding member 21, with which the
molding material layer 20A comes into contact, is subjected to the

rougheriifig treatrsente tonreepariding fo thal surdade rolughmessafoneange is
surface of an anisotropically conductive elastomer sheet 20 to be
producetan8¥ibreover the molding surface of the other surface-side

molding membey 22, i whick the alding malerial ayes A0ACMES .

into contact, is formed into a flat surface corresponding to t surface

roughness.ef the gihersusface6{the anisetrepicalh-corduclives the
elastomer sheet 20 to be produced, so that the anisotropically conductive
elastonrea shee20 vbtained hywhe €uringitreatmentconies to baveorpé 1y
roughened surface and the other flat surface. Accordingly, the

anisotrdpichy Aa= LoRdutiverdiasionférdiidt 20 RESIFdbeS nbEASEd D

be subiected o lne.foudhening Ueatment, be., 2. postiteament.sothal
the aniso ro%ma y conductive elastomer sheet can pe ea |Iy proauce

by a simplepregess,and faereoyer he-agdverefeipiluenc® 88dhec-rorming
anisotropically conductive elastomer
material making up the molding material layver Z20A,
and the like, the time regquired for movement of the
conductive particles P, and the like.

[0050] According to such a process, the molding surface
218 cof the one surface-side molding member 21, with
which the molding material laver 20A comes into
contact, is subjected to the roughening treatment
corresponding to the surface roughness of one surface
of an anisctropically conductive elastomer sheet 20
to be produced, and morecver the molding surface of
the other surface—side molding member 22, with which
the molding materiasl laver 20A comes 1nto 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 obtained by the curing treatment

comes to have one roughened surface and the other

flat surface. Accordingly, the anisotropically



sheet 20 by the post treatment can be avoided. (0051] In addition, a

member composed of a non-magnetic substance, the molding surface

21S of which has been subjected to thé roughening treatment, is used as

the one surface-side molding member 21, whereby a 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 haiRg Righek fteRsiy BETUSItRIHRSH tRE pidigcted pérfdnd Pofined to
moldingbgurg%%e 2%§e%1b'ectgg to t%%r u%pening%treat@entjcn the one
surface-Side moﬁng member 21 than %OSI ions of the rénc?e%sed*pb?tidnsa

H theregf, §is ayaideddn- selestively form chaips Lot the-condygtive
particles P at the positions of the projected portions T of the molding

surface 2d&dindhéonesQurtacessife shelding tnerabernl whenihe produced
magnetic field is applied to the molding material layer 20A. As a result, in

the resBifing ahiSBiGhiBAIRCESTIUCHE eREtGRBEShddte2e dheXdrains C

of the conduyctive particles.P are not selectivel;( formeoél}tgtt positions of the

recesset! 49 PoHionSV in'the F8aGteHet ord suraceBFRE == Ve edastomer
anisotropically capdugtive, glasiarmet sheet.20, but formed in,a sialg

distributed in the plane direction of the anisotropically conductive
[ oelastomer sheet:20z dwhershy,the chaiseC of theoeerductive pasticlemPonetic
come to be surely present even at positions of the

subsgtance, the molding surface 2185 of which has been
subjécted to the roughening treatment, is used as the
one surface-side molding member 21, whereby a
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 cf the projected portions T of the molding
surface 215 subiected to the roughening treatment in
the one surface-side mclding member 21 than pesitions
of the recessed porticns 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 218 in the one surface-side meclding
member 21 when the magnetic field is applied to the
molding material layer 20A. As a result, in the
resulting anisctropically conductive elastomer sheet

20, the chains C of the conductive particles P are

not selectively formed at positions of the recessed



projected portions D in said one surface of the anisotropically conductive
elastomer sheet 20. Therefore, cond&: tivity is attained in the thickness-
wise direction of the anisotropically conductive elastomer sheet 20 even
in a state that only the 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 caHIUCHIRF with Sl Brecif2fRERr&rGartBE rofided. e
addition, oS £ampesed of aon madners, Ik syaltes gdesin i aig.

used as the onie surface-sidé mo ing member 21 and the other surface-

side maldingdmnenbes 22+ whereby; praguction cost ean: heredicgdrection
compared with the case where expensive molding members such as

molds aré used. {60523 When thdticomposbt-ofiar maghetit substasiceds 20,
used as the one surface-side molding member 20 in the above-described

proces¥ e frkTetit RefthRavifg Chigher e FSIE FormYéd REFOSifidiRSof”

the 50 projected portions T.of the moldjng surface 21S in the one
U acE S mlane SEL T 1 et ainey Feo o Saeaha, 0T the
positio %E’@@JJ@@G portions kiwhen a magneticfield is appligddo

the molding material layer 20A in the thickness-wise direction thereof, so

that thezedndiictive pastidlgs Ponductive elastomer sheet 20.
Therefore, conductivity is attained in the thickness-
wise direction of the anisotropically conductive
elastomer sheet 20 even in a state that only the
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 filim ére 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
molding members such as molds are used.

[00523 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 positions of the projected portions T as shown in Fig.

15 to form chains C of the conductive %articles P there. In the resulting

anisotropically conductive elastomer sheet 20, the chains C of the

conductive particles P are 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
5t i o 4

position%roﬂﬁ

proje&l potfisns v SsdMacd BPthe dmsstropicaly ™

conductiygelagtoner,sheet 20; 50 that gopductivity is ngt aghieved in.the

thickness-wise direction of the anisotropically conductive elastomer sheet
20 in a slate thosonly the prejected pprtigns: Dinsaid ede sudaee thereefi
have been pressurized. Accordingly, great pressurizing force is required
to achievesuifient: cohductvitpa[00s8] ih thesddhpter E®foriaspactionhe
of circuit hoards according to the first embodiment, a circuit board to be

inspecp@'&,%ﬁiﬁﬁ Hﬁg%ﬁa&r&@ga t6 % 51 iﬁgﬁ%cﬁgﬁ%%%ﬁﬁﬁ@’ tee
region 'Q@e‘@%@%ﬁ'%gg%'ﬁw%Qy&%@pgﬁgo@é‘??éﬁ%ﬂe\@aﬁﬁsf@%éles P

pressed by the anisotropically conductive elastomer

eet 20, where

the anisot@pigatly seaduetive-elastomar: sheet 2¢ istiRea stats piebed by
the circuit board to be inspected and the wiring board 11 for

[0053]

portions T as shown in Fig. 15 to form chains C of
the conductive particles P there. In the resulting
anisotropically conductive elastomer sheet 20, the
chains C of the conductive particles P are
selectivaly formed &t positions of the recessed
portions V in the roughened cone 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 procijected portions V in one surface
cf the anisotropically conductive elastomer sheet 20,
so that conductivity is not achieved in the
thickness-wise directicon of the anisotropically
conductivé e@lastomer sheet 20 in a state that only
the projected portions D in said cne surface thereof
have been pressurized. Accordingly, great
pressurizing force is required to achieve sufficient
conductivity.

In the adaptor 10 for inspection of circuit
bocards according to the first embodiment, a circuit

moard to be inspected, which has been conveyed to an



connection. As a result, in the anisotropically conductive elastomer sheet

20, conductive paths by the chains of the conductive particles P are

formed between an electrode to be iAspected of the circuit board to be
inspected and the connecting electrode 13 of. the wiring board 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 thenwirigti@ard<bdefor tconnectign is1achieved. iin ¢pisstdten

necessary electrical inspection as to the circuit board to be inspected is
conductEtP AT ComplefioR DPRRF cleERCaY BB as 8 the tRcthiFessed
board {0 be ingpected, this, dreuit poard tobe Inspected isconveved from 5
the msp‘échon-executmg reDglon 0 Xproper ;ﬁace, another Gircuit board

to be ingpeciad isconveyed 1q BB Inspeciorexaculing eaian, Sndibe

above- described operation is repeated on said another circuit board to

be inspeittad; thereby comductng the electtiead ingpectien <52 40Q%4board
According to such an adaptor 10 for inspection of circuit boards of the first
embodirfee ohB SERFARIoRME drisbtrobidally domdltietivel ela8tbomer

sheet 20, with which the_circuit board to be inspected.comes into C(ﬂtact,

is rougﬁ@ﬁé‘&ﬁ]téﬂ%h’a Aarihet 15 s(rfacd roulhngls TereShrafis within

the conductive elastomer sheet 20, conductive paths by

the chains of the conductive particles P are formed
between an electrode tc be inspected of the circuit
board *o be inspected and the connecting electrode 13
of the wiring board 11 for connection, whereby
electrical connection c¢f the electrode to be
inspected of the circuit board to be inspected to the
connecting electrode 13 of the wiring becard 11 for
connection is achleved. ZIn this state, necessary
electrical inspection as to the circuilt board to 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 toc a proper place,
ancother circuit board to be inspected is conveyed to
the inspection-executing region, and the above-
described operation 1s repeated on said another
circult 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 elastomer sheet 20 is small
when pressurization against the circuitdboard to be inspected is released,
so that the adhesion property that the elastic polymeric substance
forming the anisotropically conductive elastomer sheet 20 has can be
suppressed, thereby preventing or inhibiting the anisotropically

[ Oddnductive elastommersheet 20 fronciadheriagdp the cirCuif boartitedme-tion
inspected. In addition, the other surface of the anisotropically conductive

elastomef shedt?t Wil dfisieh tfe Withgiboat FIRGCORFREOPEEMes

into_ confagt, s formed,into 8 llal surfage having a.small Sudace. ;- e -
roughness, and the wiring board 11 for connection has, on its front

surface sthedrsulating, :layerd’ havinga small surfage £oughness. so that
a contact area between the wiring board 11 for connection and the

anisotrapicatly corductives eldstomer sheet 20 is greateyepveienthesuch a
pressurization against the circuit board to be 53 inspected is released,

and the"stHRSToNBEWBRRIRHR BECHMESs Aight WhereBy fe'adhasigi in the

L e Pl ol et e o 0, nseigpal

anisotropically ; condjictiye-elasiamer sheet 28 cande sWwelnReldtyop: cal1y
conductive elastomer sheet 20 is small when
pressurization against the circuit board to be
inspected i1s released, so that the adhesiocn property
that the elastic polymeiic substance forming the
anisotropically conductive elastomer sheet 20 has can
be suppressed, thereby preventing or inhibiting the
anisotropically conductive elastomer sheet 20 from
adhering to the circuit bhoard to be inspected.

In addition, the other surface of the
anisotropically cconductive elastomer sheet 20, with
which the wiring board 11 for connection comes intc
contact, is formed inﬁo a flat surface having a small
surface roughness, and the wiring board 11 for
connection has, on its front surface, the insulating
layer 17 having a small surface roughness, sc that a
contact area between the wiring board 11 for
connection and the aniscotropically conductive
elastomer sheet 20 is great even when the

pressurization against the circuit bgard to be



the wiring board 11 for connection, thereby preventing the anisotropically
conductive elastomer sheet 20 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

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 coOnsectiore the anisefrepizatly cenductive eldstomenshest@@carboth
be easily replaced by a new one even when the anisotropically
conducthREEmSHMedhe st PO i ters idnRttoGSIe CRURREE SInce theRsisthe
no need to mechanically fix.the anisofropically conductive elastomer

sheet 20 tosthécwiﬁﬁg bard 1161 Conmnection %y a‘ﬁ%ng tool, it can be

avoided,to;damage the anisotrapieally. scpnduetive elastoraer-sheet 20Ys can

the fixing tool, whereby the original service life of the anisotropically
conductive elastomeixstieet 20ican be 54 attained, [0055] dmadditionptheally
chains C of the conductive particles P are formed in a state distributed in

the plaAerfifection 8f thergisBespieaRrtorducite Sgstfetsheeedd by

and surely exist even at the pqsiigns of the projected porigns i, one
preventing the anisotropically conductive elastomer
sheet 20 from separating from the wiring board 11 for
connection.

Accordingly, the inspectlion operation can be
smocthly carried out even when electrical inspection
is continuously conducted on a great number of
circuit boards te be inspected.

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

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

anisotropically conductive elastomer sheet 20 can be



the anisotropically conductive elastomer sheet 20, so that conductivity is
attained in the thickness-wise direction of the anisotropically conductive
elastomer sheet 20 even in a state thafonly the projected portions D in
said one surface of the anisotropically conductive elastomer sheet 20
have been pressurized. Accordingly, high conductivity is attained with
small pressurizing force. [0056] Fig. 17 is a cross-sectional view
illustrating: thémedstruction of an adaptor for inspection of circuit boards
according to the second embodiment of the present invention. This

[ 0%faplor 10 for ifSp&dbhtof Rirc (it B tis BisEd ¥dr CiRingBaPative
electic esisjance: easng esh an egeh yirng, patier B IR Gligt

boards o be inspected and has a wiring board 11 for connection and an
anisotropicaly canduetivie;alastomershaet 20+ detachablyprovided onia e

front surface (upper surface in Fig. 17) of this wiring board 11 for

connectoha {0057 T hehwiringfoaddl Isfor ebpnectiathas an iasulatieg
substrate 12 of a multi-layer structure, 55 and plural pairs 14 of
connectifiSeiceddes EathScohPossd-6Fa Par of eFconteching efdthibaes of
14a for _cHérent s%%pcl}! and ajggnnectinaql%lgctrode 4b for voltage

€ n OPLCA& on Ve elastomer sheetf 2
measuremenf% which arg e?ec rlé/alﬁl connec:fLede to the" sameé eléctrodeé to

]?e insg@&{@@ apgdarangss in, relation sgparated flomeachotheh e —wise
ormed on a
direction of the anisotropically conductive elastomer

G, so

sheet 20 even in a state that only the projected
portions D in said one surface of the anisctropically
conductive elastomer sheet 20 have been pressurized.
Accordingly, high conductivity i1s atizined with small
pressurizing force.

{0056} Fig. 17 is a cross—-secticnal view illustrating
the construction of an adaptor for inspection of
circuit boards according to the second embodiment of
the present invention. This adaptor 10 for inspecticn
of circuilt becards is used for 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 connection‘and an
anisotropically conductive elastomer sheet 20
detachably provided cn a front surface (upper surface
in Fig. 17) of this wiring board 11 for connection.

[0057] 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 insulating substrate 12 as

also shown in Fig. 18. These pairs 14 of connecting electrodes each
composed of the connecting electrodé314a for current supply and the
connecting electrode 14b for voltage measurement 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 17aisdomied i the ifrentisurfatewfrthe arsutatirg. sulistrate sl 2siach
such a manner that the connecting electrodes 14a for current supply and
the conREEIRRESIECPddes PAB Yor° YoRage R trdv et RrtheYespedtfet o
pairs 14 of connectl Iectro%es are ex sed On Ehe %ther hanb - or
plurality &rtermlnaﬁélre 3des 5%0 be elec rlcaqu connéc ecfto

inspection odesdR @R inspection electrode davice are-formed-ORdected
back surface (lower surface in Fig. 17) of the insulating substrate 12.

These termmnakelectredes d5taredarranged inacgardance svith a pattemed in
corresponding to a pattern of a plurality of inspection electrodes 56
selected‘ﬁbﬁtém%ng%pgﬁéﬁ%w%%f%ﬁ“ec%heélec%aeéww on &
inspectgn electrode device and arrang at posm ns of £a7t |ceg r%

having 6) fth o%uﬁ)?aeg(gmﬁgpf 54 icf M,
mm, 0.25,mMm, 0.5 M5 0,4% MW 0132”15@ 0L O @befryrq}?rﬁ‘%%

insulating layer 18 is formed on the
These palrs 14 of connecting electrodes each composed

m?)8

of the connecting electrode 14a for current supply
and the connecting electrode 1l4b for voltage
measurement are arranged in accordance with a pattern
correspending to a patiern of the electrecdes 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 connecting eliectrodes l4a for
current supprly and the connecting electrodes 14b for
voltage measurement in the respective pairs 14 of
connecting electrodes 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 cn a kack
surface (lower surface in Fig. i?) 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



back surface of the insulating substrate 12 in such a manner that the
respective terminal electrodes 15 are exposed. Each of the connecting
electrodes 14a for current supply and*®ach of the connecting electrodes
14b for voltage measurement are electrically connected to proper
terminal electrode 15 through an internal wiring 16 composed of a
patterned wiring part 16a formed on the front surface of the insulating
substrateelZ eitwd hokemebrextahding throughunaethickhesssysetion
direction of the insulating substrate 12 and an interlayer patterned wiring

part 16EfotMEIITReeh the fayErSBRfhe: AR uRtRG Frate 12 cOn3RE
other hand, ather constiiutiqns are basically the gém%?o%% he Wé{@gggr £

board 11 for connection’'in the a%aptor 10 for Inspection of circuit

accordipg te:thedfirst embedimgnt.cThecenstigtion of themanisotropigally 1 . o
conductive elastomer sheet 20 is basically the same as the

anisotrapically conductive élastomelstieet:) h.the adaptor. BOfor oxr 0.2
inspection of circuit boards 57 according to the first embodiment. [0058]

In the af8ptoritFfor fifspetlion ot ehelit Bdatdsy &corling tofthgeeeond the

croeSHIEIL UISHL oS e [RerLs LS eF PAvREe e

conveyingrnechanis, isqressedective terminal electrodes 15 are
exposed. FEach of the connecting electrodes l4a for
current supply and each of the connecting electrodes
14b for voltage measurement are electrically
cennected to proper terminal electrode 15 through an
internal wiring 16 composed of a patterned wiring
part l6a formed on the front surface of the
insulating substrate 12, a via hole 1éb extending
through in a thickness-wise direction of the
insulating substrate 12 and an interlayer patterned
wiring part 1l6c formed beiween the layeis of the
insulating substrate 12Z. On the other hand, other
constitutions are basically the same as the wiring
board 11 for connection in the adaptor 10 for
inspection of circuit boards according to the first
embodiment,

The construction of the anisotropically

conductive elastomer sheet 20 1s basically the same
as the anisotropically conductive elastomer sheet 20

in the adaptor 10 for inspection of circuit boards



by the anisotropically conductive elastomer sheet 20, whereby the
anisotropically conductive elastomer sheet 20 is in a state pinched by the
circuit board to be inspected and the Wwiring board 11 for connection. As a
result, in the anisotropically conductive elastomer sheet 20, conductive
paths by the chains of the conductive particles P are formed between an
electrode to be inspected of the circuit board to be inspected and each of
the electrode Adan foronirrent sopplytanctheidiretiade 14b for voltage
measurement in the pair 14 of connecting electrodes of the wiring board
[O015fot connectidi WisereBiaots Teorthettifig Ehasheeela fof cafreatit
supply and connectinég electrode 14b for voltage measurement in one

pair 14 5FeorHecting Sfsttitles ars SleSFicaR) cGRREHERTE bhe? C-Tcuit
electrodss 10 be.dnspected in the. gircuithoard fo he inspected.atthes o an

same time. In this state, necessary electrical inspection as to the “circuit

board tai be pspected: éeadueasyemeiiaf anelestricresistanesof each
wiring pattern is conducted. 58 After completion of the electrical
inspectiéR&18 tHE chtuit bbafPRIrbE InRtatly this elrenii sboard 3o beessed
inspected is conve’?{ed from the inspection-executing region to a proper

place, &ﬁ’otﬁgﬁiﬁ ﬁ@ﬁb%i¥p88ﬁﬁqgﬁéﬁ@eﬁu&tﬁtﬂ%€r sheet 20,
inspectignexecyting, region.and e above: «onductive elastomer

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
conductive elastomer sheet 20, conductive paths by
the chains of the cconductive particles P are formed
between an electrode to be inspected of the circuit
 board to be inspected and each of the electrode l4a
for current supply and the electrode l4b for voltage
measurement in the pair 14 of connecting electrodes
of the wiring board 11 for connection, whereby both
connecting electrode l4a for current éupply and
connecting electrode 14b for voltage measurement in
one pair 14 of connecting electrodes are electrically
connected to one electrodes to be inspected in the
circuit board to be inspected at the same time. In
this state, necessary electrical inspection as to the
circuit board to be inspected, 1.e., measursment of
an electric resistance of each wiring pattern is

conducted.



described operation is repeated on said another circuit board to be
inspected, thereby conducting the ele;% ical inspection. [0059] According
to such an adaptor 10 for inspection of circuit boards of the second
embodiment, the same effects as in the adaptor 10 for inspection of
circuit boards of the first embodiment are brought about. More
specifically, the anpisotro icaéli}(/ﬁcqnductive elastomer sheet 20 can be

prevented or inhibited froMRhERRY t8 thé Bfc it 65art16be EHRLeton 28
In addition, thg anisatrapically, conductive elastomer shget 2Q can be. .«

prevented from separating from the wiring board 11 for connection.
Accordingly rihetaspectionQperation ean bersmgaihlyr earied-eut even
when electrical inspection is continuously conducted on a great number
of circuit lheReds-toole #spetteth Furthet ahe amisotiopicadly cdmrdictive
elastomer sheet 20 can be easily replaced by a new one even when the

anisotropRAY ShndaciRe* BIaktaher SRe&t0-aFRGS Hom tduBR TRy ed to
original ,sevieg g%eegtct gna_n(j&oetrcq‘%iﬁﬁl%( @é;%i'&gve 29 Claglomer heet
igh “con

20 can be attained, and moreover ctivify is attained with small
pressurizing- faree 0960} Eigh 49 iHustrates the-eonsiruction of@Bher

inspection apparatus for circuit boards according to the first embodiment
ofﬂmgpmgeﬂuﬁwehmmxdnﬁg be inspected, thereby conducting the
electrical inspection.

[0059] According to such an adaptor 10 for inspection
of circuit boards of the second embodiment, the same
effects as in the adaptor 10 for inspection of
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
inspected. In addition, the anisctropically
conductive elastomer sheet‘ZO can be prevented from
separating from the wiring board 11 for connection.
Accordingly, the inspecticon operation can be smoothly
carried cut even when electrical inspection is
continuously conducted on a 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 anisoctropically conductive
elastomer sheet 20 suffers from trouble, the original

service life of the anisotreopically conductive



inspection apparatus for circuit boards serves to conduct, for example, an
open short-circuit test on a circuit board 1 to be inspected, on both

surfaces of which electrodes 2 and 316 be inspected have been formed
respectively. In this inspection apparatus for circuit board, 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-sitieastipperting hiechabisre s Sippdttingitheduppadsite JigSodsr high
inspection is_provided above the upper-side jig 30 for inspection. On the

other h&ABE Towerdide §it S0-fot imspection s Srvided befiv e + 79

inspectiggiee(gcuting region R, and a lower- side supporting mechanism
65 supporting the lower- side jig 50 for inspection is provided below the

[ olower-side jig 58ifgr inspection. 006 tEhe-uppei-side SUppesiNgof an
mechanism 45 is constructed by a rectangular plate-like base table 46
and a plurality Supportapping ?7sedohrextending tdbwawded froprading to
surface (lower surface in Fig. 19) of 60 this base table 46, and the _
upper-stEjif 3633 FGREFBRTS sGfpdrted BiF BRetids oPtETespectivel -5

supportin s%‘é‘%éf - Futthet, 8 conn t%r 8¢ %“fft%%a}% Lteslerfngt o«
|Ilust|rate(§c}J I prowgled ontthe base table 46. The ower-sﬁi‘e supporting
mechanisABa-18, for example, an open short-circuit test on a
circuit board 1 to be inspected, on both surfaces of
which electrodes 2 and 3 to be inspected have been
formed r@spectively.

In this inspection apparatus for circuilt 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 horizentally arranged, and
an upper—side supporting mechanism 45 supporting the
upper—side jig 30 for inspection is provided above
the upper-side jig 30 for inspection. 0On the other
hand, a lower—-side jig 50 for inspection ié provided
below the inspection-executing region R, and a lower-~
side supporting mechanism 65 supporting the lower-
side Jig 30 for inspection is provided below the
lower-side jig 20 for inspection.

[0061] The upper-side supporting mechanism 45 is
constructed by a rectangular plate-like base table 46
and a plurality supporting pins 47 each extending

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



constructed by a rectangular plate-like base table 66 and a plurality
supporting pins 67 each extending u \gard from a surface (upper surface
in Fig. 19) of this base table 66, and the lower-side jig 50 for inspection is
supported on the tips of the respective supporting pins 67. Further, a
connector 68 connected to a tester (not illustrated) is provided on the

base table 66, [0062) The upper-side,jig 30 for inspectjon is, constructed

by arranging tt%a Sga&%giﬁ (ﬁgreiﬁgﬁier% AfsotRRsited t5'Ss 3‘&&a§tgr"% er
merely) foxinspection of cireyitboprds aftheygonstryction shgwn,in Figh dy 5
through an anisotropically conductive elastomer sheet 35 on a front

surface glowyes suifagedn f#g.419) ofrapthspectionselacitede devige 4Onnected
The connecting electrodes 13 in the wiring board 11 for connection of

this adaprorzl O-aretaranged in acesrtantedithis pateradofresponidirgbase

to a pattern of the electrodes (hereinafter also referred to as "one
surface’&dd %lé&rodes to be inspected") 2 to be inspected on one

surface side In e CHAYEROYIKE 2 BeJosRadit ik dagicenaly, InFio.

19, the connecting electrodes 13 an ectrodes 15 are

illustrated seeingctheaugl the insetatingulayersphiz and 18 d hedespeddipne 66
electrode device 40 is constructed by a great number of pin-like
inspectindefecrbdes 4 teachipomptsed opamsetal ard @n extending

upward from a surface (upper surface in Fig. 19} of
this base table 66, and the lower-side jig 50 for
inspection is supported on the tips of the respective
supporting pins 67. Further, a connector 68 connected
tec a tester {(not illustrated) iz provided on the base
table 66.

[0062] The upper-side jig 30 for inspection is
constructed by arranging the adaptor 10 (hereinafter
also referred to as “adaptor” merely) for inspection

-of circuit boards of the constructicon shown in Fig. 1
through an anisotropically conductive elastomer sheet
35 on a front surface (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 & 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.



inspection electrode-supporting plate 42 for vertically supporting these
inspection electrodes 41, and the ins§§ction electrodes 41 are arranged
in accordance with. positions of lattice points having a pitch of, for
example, 2.54 mm, 1.8 mm, 1.27 mm, 1.06 mm, 0.8 mm, 0.75 mm, 0.5 -
mm, 0.45 mm, 0.3 mm or 0.2 mm. Each of the inspection electrodes 41 is
electrically connected to the connector 48 provided on the base table 46

of the uﬁﬁéﬁﬁﬂﬂ%bﬁmr@ n?ér%an%s% 45}]tﬁro%@ﬁnéﬁ€cﬁﬁﬁ%i?é§9\/tr odes
provided at 4. proxima gad (ypner &nd n Fig. 1) theteo! No partihIar .

limitation is iImposed on t anlsotroplcaIFy conductive elastomer sheet 3

so far ag,pecrasaphelectingl sennectionhetyeen the derminal

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

the inspection Electrotesatitakthedispectionelestradesdedice 40 is
achieved, and a conventionally known dispersion type anisotropically _
conducfifé 8lastsié s gkt dritiféve FURERBELOH type arisbfopralyction
conduch% I%ségrger Z'fpe(eat rg?ycbo% u%esd@. Thefthg:kn(%s of the.62
anisotroplcéﬂ y conductive efastomer Eheetd35D IS prerpera%fy 55 ctio 580 m,

more prafgrabl L0t ta: B00uRo[RN63) Jhe Jewearssideig-oQ fordgpection

is constructed by arranging the adaptor 10 of the construction shown in

Fig. 1 terugh@nl 1y supporting these inspection electrodes 41,
and the inspection electrodes 41 are arranged in
accordance with positions of lattice points having a.
pitch of, for example, 2.54 mm, 1.8 mﬁ, 1.27 mm,
1.06 mm, 0.8 mm, 0.75 mm, C.3 mm, 0.45 mm, 0.3 mm or
0.2 mm. Each of the inspection electrodes 41 is
electrically connected to the connector 48 provided
on the base table 46 of the upper-side supporting
mechanism 45 through electric wires W provided at a
proximal end (upper end in Fig. 19) thereof. |

No particular'limitation.is imposed on the

anisotropically conductive elastomer sheet 35 so far
as necessary electrical connection between the
terminal electrodes. 15 of the wiring board 11 for
connection in the adaptor 10 and the inspection
electrodes 41 of the inspection electrode device 40
is achieved, and a conventicnally known dispersion
type anisotrepically conductive elastomer sheet or

uneven distribution type anisocotreopically conductive

elastomer sheet may be used. The thickness ¢f the



anisotropically conductive elastomer sheet 55 on a front surface (upper
surface in Fig. 19) of an inspectionelectrode device 60. The connecting
electrodes 13 in the wiring board 11 f§Fconnection of this adaptor 10 are
arranged in accordance with a pattern corresponding to a pattern of the
electrodes (hereinafter also referred to as the other surface- side
electrodes to be inspected”) 3 to be inspected on the other surface side in
the circait baard o1é dse irig pectedl: cidentalyg Sn Figs 11 95 e tobhedting
electrodes 13 and terminal electrodes 15 are illustrated seeing through
the insUPEFFRGERIS 170ariP 18 O Phéths RSN icttivue ey ice’60 7°
constru t&g %a great number of pin-like inspection electrodes 61 each
composed of'a metal and an inspection electrode-supporting plate 62 for

[ overtigally suppartiag these-inspestign glestrodes 61, gne-thednspaction
electrodes 61 are arranged in accordance with positions of lattice points
having aopitctrof; ferdexampler 2r5z4:mon, th8 nawiab27mif} 63£ 1106mm,
0.8 mm, 0.75 mm, 0.5 mm, 0.45 mm, 0.3 mm or 0.2 mm. Each of the
inspectiBATSISGRGIe 81 %hcéfébtﬁéal@l&nrpecféb‘&}lt‘ﬁ% @hnector 68

prowded on the base e, 13 le 6C§O(I)1fgthe Iov‘}/gr %'_‘i'assé‘ €(e)rtlnsq1 meccf’g'a,gulsm

65 throué}h ePect wires provide data prOX|ma (f(lowere

19) therepbn+ surface (upper surface in Fig. 19) of an
inspection electrode device €0. The connecting
electrodes 13 in the wiring board 11 for connecticn
of this adaptor 10 are arranged in accordance with a
pattern corresponding to a pattern ¢of the electrodes
(hereinafter also referred to as “the other surface-
side electrodes toc 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
are illustrated seeing through the insulating layers
17 and 18.

The inspection electrode device 60 is
constructed by & great number of pin-like inspection
electrodes £1 each compcesed of a metal and an
inspection electrode-supporting plate 62 for
vertically supporting these inspection electrodes 61,
and the inspection electrodes 61 are arranged in
accordance with positions of lattice peoints having a

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



No particular limitation is imposed on the anisotropically conductive
elastomer sheet 55 so far as necessary electrical connection between the
terminal electrodes 15 of the wiring bég;d 11 for connection in the

adaptor 10 and the inspection electrodes 61 of the inspection electrode
device 60 is achieved, and a conventionally known dispersion type
anisotropically conductive elastomer sheet or uneven distribution type
anisotropiédllysondiicivembladtontershec? nfayse uSed STHa thikriessmofor

the anisotropically c%%g[uctive elastomer sheet 55 is p&eferably 50 to 500
m, mor§ p#ef@?éblyEl 0300 [60689R SHRA drtnspéaititaidaratus

for ciredt peard, sleqycalngaesiion aNe U BPAKd 4. (4R orovidea
inspected is performed in the following manner. The circuit board™1 to be
inspected is first rareangeghinaligament with theWBspection-@Raing: ng
region R by a proper conveying mechanism (not illustrated) . More
specificatiy e icheult board dughbe inspectied isiareandedincsucteal 2t a
manner that one 64 surface-side electrodes 2 to be inspected thereof are

locatedJGSEIRREr rESfectivR st dfthEL8onnetting¥ié@rddes 13 of

the wiring boaﬁgoljpg)ftg@d}eacg% .irrgL {Q% ggggr?ige.j;ggsos L‘%{ in%p%(gign,

and the other surface-side electrodes 3 o be mspec]te thereof are

locatedgHsi-QMEF $8SRECLIVE conductive elastomer sheet 55 so far
as necessary electrical connection between the
terminal electrodes 15 of the wiring beard 11 for
connection in the adaptor 10 and the inspection
electrodes 6l 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 conductivé elastomer sheet 55 is o
preferably 50 to 500 pm,.more prefeﬁably 100 to |
300 Mm.

[0064) 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

te be inspected i1s arranged in such a manner that one



positions of the connecting electrodes 13 of the wiring board 11 for
connection in the lower-side jig 50 for inspection. In this embodiment, as
the conveying mechanism, may preférhbly be used a conveying
mechanism of the rail-conveying type having a conveyor belt and a guide
rail. [00651 For example, the lower-side supporting mechanism 65 is then
moved upward to move the lower-side -jig 50 for inspection in a direction
(upwards inFige 49 iappredehing thie appereside ¢ig Bisfoe nspéctiigrect are
thereby bringing each of the adaptor 10 of the upper- side jig 30 for
inspectibf Eherthel afiptorn 16 6f HRSBEWESr-Sitle i SooPTHspeétionto
contact under pressure with the circuit.board, 1 to be inspected. A

oot THE PSR G deTs 30 T Hopecton, TS ahkbrBgicay =2 11 fox
conductive glastomer sheqtZ0 in,the-adapfor }9% 2 siafe pinched byor
the circuit board 1 to be inspected and the wiring board 11 for

connectio, wherebyribe connegeling-elegtrodes ¢3 ofdbe wiring bbard 11
for connection are electrically connected to the respective one

surfaceigig@ 85t ecioass 2odieinspeateaf IS GirQieBodigsPes beve
inspected. The anisotropically conductive elastomer sheet 35 is alsa in a

state piR&Tad b5 Me WiriigHoard 11 F6r B8nTectionarihe insectibh®
electrodg devige 40, wheyeby: e ipspaetian; electiodeg 41:05fhe o5 qe jig
inspection electrode device 40
50 for inspection. In this embodiment, as the
conveying mechanism, may preferably be used a

conveying mechanism of the rail-conveying type having

a conveyor belt and a guide rail.

[0065] For example, the lower-side supporting mechanism

65 is then moved upward to move the lower—side jig 50
for inspection in a direction {upward in Fig. 19)
apprecaching the upper-side jig 50 for inspection,
thereby-bringing each of the adaptor 10 of the upper-
side jig.30 for inspection and the adaptor iO of the
lower-side iig 50 for inspection into contact under
pressure with the circuit board 1 to be inspected. As
a result, in the upper-side jig 30 for inspection,
the anisctropically conductive elastomer sheet 20 in
the adaptor 10 is in a state pinched by the circuit
board 1 te be inspected 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



are electrically connected to the respective terminal electrodes 15 of the
wiring board 11 for connection. On th%other hand, in the lower-side jig 50
for inspection, the anisotropically conductive elastomer sheet 20 in the
adaptor 10 is in a state pinched by the circuit board 1 to be inspected and
the wiring board 11 for connection, whereby the connecting electrodes
13 of the wiring board 11 for connection are electrically connected to the

respecti@é%Cfﬁérogﬁﬁagejs‘?déjglgbﬁaﬂ%%% ﬁéfingﬁéct%ﬁrcﬁ‘fﬁét arard 1
board 119 be inspected, Ihe a%%%tr%ﬁ’{ﬁ@lg‘c§8§988ti\ieye|98§9<5ﬁ%rt§h\?§t

55 is also in a state “pinched by t

e wiring board 11 for Connection and the

inspectign £lecirade devee 60swherehysthe: inspegtion electioges S10f the
the inspection electrode device 60 are electrically connected to the
respectivétenginabelsttrbties 45 afaheavitingboard! Idhfor coapectivhon
[0066] In such a manner, each of the one surface-side electrodes 2 to be

inspectéd B herdfcui®odra 14 %o b§§ﬁ§6€éfe&ri’see_ljé%&%%ﬂ§%8ﬂnected to
the 66 tester throuah the %%apgggalg In the upper-side Jig. eféz;ﬁi(ﬁﬁe ce 40

. eie I LT e

inspection, the anisotropically conductive  elastomer sheet

inspectign electiode- deyice AQ, gidseactn ot therotber-sutface-sigle terminal
electrodes 3 to be inspected of the circuit board 1 to be inspected is
electricallyeconnedted idthef the wiring board 11 for connection.

[0066]

Cnn the other hand, in the lower-side Jjig 30 for
inspection, the anisotropically conductive elastomer
sheet 20 in the adaptor 10 is in a state pinched by
the circuit board 1 to be inspected and the wiring
bocard 11 for connection, whereby the connecting
electrodes 13 of the wiring board 1l for ceonmection
are electrically connected to the respective other
surface—side elecﬁrodes 3 to be inspected of the
circuit board 1 to be inspected:. -The_aﬁisotxopicélly |
conductive elastomer sheet 55 is also in a state
pinched by the wiring board 11 for connection and the
inspection electrode device 60, whereby the
inspection electrodes él of the inspection electrode
device 60 are electrically connected to the
respective terminal electrodes 15 of the wiring board
11 for connection.

In such a manner, each of the one surface-side
electrocdes 2 to be inspected of the circuit board 1

0 be inspected is electrically cconnected to the



tester through the adaptor 10 in the lower-side jig 50 for inspection, the
anisotropically conductive elastomer sheet 55 and the inspection
electrode device 60. This state is an ﬁ{%pectable state. In this inspectable
state, necessary electrical inspection on the circuit board 1 to be
inspected is carried out. After completion of the electrical inspection on
this circuit board 1 to be inspected, for example, the lower-side

supporfiRFiHEEhaREATE5 SHRoFEHRBGRAWAR tdndve tHERGTaEside jigt

50 for inspection in a direction (dawnward in Fig. 19 arating from the
upper-s$§e j%@ 3076F %%%%é‘ﬁgﬁ, f%é?eﬁf %eﬁggs%E Jfr%éa ?r?s%eg%%%eu gg%g,e

the circyit -hgardel-toshe inspested,is copyeyed lamthe, ciectrode
inspection-executing region R to a proper place by the conveying

mechanriem; aaotdter ciedit doard torbe Haspadied is carfeeyedtoddhe
inspection-executing region R, and the above-described operation is
repeatei @ saied@ Ul board o besRgseetsd othetBBy eargingodtthed 1

electrical inspection. OOGQ According to such an inspection apparatus for
o7 it SRR SRER Aot S TGn Can oE. SSRGS Sh

even when electrieal inspection is.coptipyodsgly condyucted pna geeate 519

number of circuit boards 1 to be inspected, the anisotropically conductive
elastonzer sheet 204nthe adaptot 410 cani beeasiy ceplaged byduaeniive
one when the
elastomer sheet 55 and the inspection elect:ode
device 60. This state is an inspectable state.

In this inspectable state, necessary electrical
inspection on the circuit board 1 to be inspected is
carried out. After completion of the electrical
inspection on this circuit board 1 to be inspected,
for example, the lower-side supporting mechanism 65
iS'moved downward to move. the lower-side jig 50 for
inspection in a direction (downward in Fig. 19)
separating from the upper-side jig 30 for inépection,
thereby releasing the inspectable state, the circuit
board 1 to be inspected is conveyed from the
inspection-executing region R to a proper place by
the conveying mechanism, another circuit 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 Iinspected,

thereby carrying out the electrical inspection.

[(0067] According to such an inspection apparatus for



anisotropically conductive elastomer sheet 20 suffers from trouble, and
the original service life of the anisotrgpically conductive elastomer sheet
20 can be attained. [0068] Fig. 20 illGstrates the construction of an
inspection apparatus for circuit boards according to the second
embodiment of the present invention. This inspection apparatus for circuit
boards serves to conduct an electric resistance-measuring test on each
wiring FatieFH a5 B Efcuit BSartiB REBE JASp&HREd 201 BBthCsutfRes of

which electrq as 2and 3 t8 be ijgspected "};é%)_j/ze:E befn f%rrmed _j[espectivel)é..
In this i%@ﬁgaloryaﬁggr%ﬁs for Circuit board, -an ﬁpsgr-siﬁgﬁig 30O

inspectian isrovided.abgye- apdnsnaectionsexecyting regianR.in which

the circuit board 1 to be inspected is horizontally arranged, and an
upper-side suppodingraechanisn45 suppertingdhe dippesrsiderjig 38 ferally
inspection is provided above the upper-side jig 30 for inspection. On the

other KR adbWes-side i SOF6r imspedtichlisiproviied abélprothel 0 can

inspection-executing region R, and a lower 68_side supporting
mecha i%meégzsi%pEﬁF%]gat%%qo r-%idE g 80F0r hEPedtich is provided

below the; lowerzside 49 3 1oL NFPECHQR. THe URRGI=SIAE ,SIPOIING £ £o s

mechanism 45 and lower-side supporting mechanism 65 are basically of

the sarfe eanstruclioe assthe uppersidaysupporirg mesbapisfe 45 anghe

lowepanisotropicaliy conductive elastomer sheet 20 can be
attained.

10068] Fig. 20 illustratees the constructicn of an
inspection apparatus for circuit boards according to
the second embodiment of the present invention. This
inspecticn apparatus for circuit boards serves to
conduct an electric resistancewmeasu:ing test on each
wiring pattern as to a circuit board 1 to be
inspeeted,_on both surfaces of which electrodes 2 and
3 to be inspected have been fermed respectively.

In this inspection apparatus for circuit board,
an upper—-side jig 30 for inspection is provided zbove
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 ﬁhe
upper-side jig 30 for inspecticn 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 regicn R, and a lower-



side supporting mechanism 65 in the inspection apparatus for circuit
boards according to the first embodiment. [0069] The upper-side jig 30 for
inspection is constructed by arrangirfRfthe adaptor 10 of the construction
shown in Fig. 17 through an anisotropically conductive elastomer sheet 35
on a front surface (lower surface in Fig. 20) of an inspection electrode
device 40. Pairs 14 of connecting electrodes in the wiring board 11 for
connectibd®f this mekapiord macharasged h avboriEhtewith g phteRT ~
corresponding to a£attern of the one surface-side electrodes 2 to be

inspect®df theTirctit Hoard 1 BB HePetRdPIRIdStRANY ShPig 26
connecfin erlgcstgocggsa]f toy current supply. and conpecting, slectrodgs
Fe

14b forvo t%ge meas ent of the pairs 14 of connecting electrodes

and termipglslectiodes-15 are Hiustateshseeing dhrayghcthedpsulating g
layers 17 and 18. The inspection electrode device 40 and anisotropically
conductize retastemef Sheee3b ard badically 6f thet3 Faene constrystibhon
as the inspection electrode device 40 and anisotropically conductive

elastoriér SHet BBPRIEHSH T HIBE fig SoFoF FiSPRBiGT of thernd Lower—

inspectian.apparatus for circuit boards according to, the.first empodiment.
e TR e B T W s o 63008 (2nle S Emb0s

apparatus for circuit boards according to the first
embodiment.

[0069] The upper-side jig 30 for inspection is
constructed by arranging the adaptor 10 of the
construction shown in Fig. 17 through an
anisotropically conductive elastomer sheet 35 on a
front surface (lower surface in Fig. Z0) of an
inspection electrode device 40. Pairs 14 of
connecting electrodes in the wiring becard 11 for
connection of this adapﬁor 10 are arranged in
accordance with a pattern corresponding to a pattern
of the one surface-side electrodes 2 to be inspected
in the circuit board 1 to be inspected. Incidentally,
in Fig. 20, connecting electrodes l4a for current
supply and connecting electrodes 14b for voltage
measurement of the palrs 14 of connecting electrodes
and terminal electrodes 15 are illustrated seeing
through the insulating layers 17 and 18. The
inspecticn electrode device 40 and anisotropically

conductive elastomer sheet 35 are pasically of the



constructed by arranging the adaptor 10 of the construction shown in Fig.
17 through an anisotropically conductive elastomer sheet 55 on a front
surface (upper surface in Fig. 20) of an” inspection electrode device 60.
Pairs 14 of connecting electrodes in the wiring board 11 for connection of
this adaptor 10 are arranged in accordance with a pattern corresponding
to a pattern of the other surface-side electrodes 3 to be inspected.in the

circuit bBaRF1 10 BE Mdeeted fitviddtiaity %R%ﬁf%{l cEmiecinga® device
electrodgs 14a, for.curteny S‘HPBQ’ﬁEﬂOE%%@ﬁ?é'@@x%e%ﬁogg(fo]n@rfog heet 35

voltage measurement of the pairs 14 of connecting electrodes and
terminakelectiedes i are Hlustrates seemgrthioughebe insulating layers

17 and 18. The inspection electrode device 60 and anisotropically
conductivesplastohtay siret 55tare asicatlyof tHe: Sapsercenstuctiod Bisg to
the inspection electrode device 60 and anisotropically conductive

elastomef 8héetss iFTRe foE dide jig 50 for inspection of the

nspection appagali oy s boards according 1o 10 Wedist, .

embodiment. [0070] In such an Ins ion apparatus for circuit board,
electricaldaspestiont the cireuit hearthl tlodeainspected i perdormed in

the following manner. The circuit board 1 to be inspected is first arranged

in aligneens with ¢he arspeletion-execltigy 17 through an
anisotropically conductive elastomer sheet 35 on a
front surface {upper surface in Fig. 20) of an
inspection electrode device 60. Pairs 14 of
connecting electrodes in the wiring board 11 for
connection of this adaptor 10 are arranged in
accordance with a pattern corresponding to a pattern
of the otﬁer surface-side electrodes 3 to bé
inspected in the circuit board 1 to be inspected.
Incidentally, in Figf 20, connecting electrodes 14a
for current supply and connecting electrodes 14b for
voltage measurement of the paifs 14 of connecting
electrodes and terminal electrodes 15 are illustrated
seeing through the insulating layers 17 and 18. The
inspection electrode device 60 and anisotropically
conductive elastomer sheet 55 are basically of the
same construction as the inspection electrode device
60 and anisotropically conductive elastomer sheet 55
in the lower-gide iig 50 for inspection of the

inspecticn apparatus for circuit boards according to



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 the one surface-side elettrodes 2 to be inspected thereof
are located just under respective positions of the pairs 14 of connecting
electrodes of the wiring board 11 for connection in the upper-side jig 30
for inspection, and the other surface-side electrodes 3 to be inspected
thereof akre loCatesd: jusnioveitespective positions of the pairs 14 of
connecting electrodes of the wiring board 11 for connectign in the

[O%m-si(_je jig 5%)“fo?Hfgbe%ﬁoﬁ?lﬁﬁﬁ%tje?ﬁbcﬁﬁ’ﬁ%ﬁﬁtéﬁhé%ngéﬁﬁb‘i_t
mechanism, may,, preferably be,ys & conyenlag E‘?I%Ch@{‘ﬁfﬂ%%”}?o@ﬁa 1

conveying typé having a conveyor belt and a guide rail. [0071] For
example sthedowekside- sdppasting Frechanism n63 isthemmeved spwaither .

to move the lower-side jig 50 for inspection in a direction (upward in Fig.
20) approaching ¢heupper-sideqir30 fortinspections theteby brimghigrs t

each of the adaptor 10 of the upper 71 side jig 30 for inspection and the

adlaptorE BT e SHRTRRSE-Or inddin AP S AR <0t 73

pressure Wi;tLI‘{lDth ci (.:uita boargl -J‘.3 to Q%Iilgseoefrt].ed. Aéschaarefls%’ ir? tg

upper-sm?eqjlg 30for Pﬁspe}gﬁoﬁ, the aniso opI%a y conductive e?as%omer

sheet 2011 the.adaptor 10vs i astate ptaehed by thesirelitrcuit board 1
to be inspected is arranged in such a& manner that the
one surface-side éléctrodes 2 to be inspected thereof
are located just under iespective positicons of the
palrs 14 of connecting electrodes of the wiring board
11 for connection in the upper-side jig 30 for
inspection, and the other surface-side electrodes 3
to be inspected thereof are located just over:
respective positions of the pairs 14 of cbnnéctiﬁg
electrodes of the wiring board 11 for connection in
the lower—side jig 50 for inspection. In this
embodiment, as the conveying mechanism, may
preferably be used a conveying mechanism of the rail-
conveving type having a conveyor belt and a guilde
rail,

[CO071] For example, the lower—side supporting mechanism

65 is then moved upward to move the lower—-side jig 50
for inspection in a direction {upward in Fig. 20)
approaching the upper-side jig 30 for inspection,

thereby bringing each of the adaptor 10 of the upper-



board 1 to be inspected and the wiring board 11 for connection, whereby
each of the one surface-side electro 2 to be inspected of the circuit
board 1 to be inspected is electrically Connected to both of the
connecting electrode 14a for current supply and connecting electrode 14b
for voltage measurement in each of the pairs 14 of connecting electrodes

of the wiring board 11 for connection. The anisotropicallx conductive

elastonferdhieet 95 79 alkdtin HSBES pirfthedsy theewit drd'd fOF the
connecti d the _inspecti tr [ : e '
electroéegs% ]?g oFt fh%eewﬁ%%g t%?)p%rﬁgil% %%%g%%ggi%g %\fgéle%{%%%ﬂ%%ﬂ
connectgehlosthedespedtiven inspeetion elesyyades A1:0f the inspeationed. as
electrode device 40. On the other hand, in the lower-side jig 50 for

inspectiony #mwianisotropithly conductivecelastomélstest 20 srthetion,
adaptor 10 is in a state pinched by the circuit board 1 to be inspected and

the wirih§Boakd 22 F3PeorifectiBn SRRERDY e heof HieBfersheet 20 in
surface-side electrodes.3 to. be inspected_ of the.circuit.board. 1 to .
mapectlts 37 HECticaly Sonmead & B BB g oL
14a forgyrent supplysadiconnesting elestrodeslopiforyoltagerg 11 for
measurement in each of the pairs 14 of connecting electrodes of the
wiring beard etk farrcommeetieinyT eaahisotfopically cenductifiec etasticiner

sheet 55 is also in a state pinched by the
electrodes 2 to be inspected of the circuit board 1

to be inspectéd.is electrically connected to both of
the coﬁnectingieléctrode 14z for .current supply and
connecting electrode 14b for voltage measurement in
each of the pairs 14 of connecting.electrodes_of the
wiring board 11 for connection. The anisotropically
conductive elastcomer sheet 35 1s alsc . in a state
pinched by the wiring board 11 for connection and the
inspection-electrbdé device 40, whergby the terminal
electrodes.ls-of thé'Wirﬁng-board'Il Tor connection
are electrically.coﬁneﬁfed to thé'respective‘
inspection electrodes éi-df the inspecticn electrode
device 40. On the other hand, in the lowerwside jig
50 for inspection, the anisotropically conductive
elastomer sheet 20 in the adaptor 10 is in a state
pinched by the circuit board 1 to be inspected and
the wiring bocard 11 for connecticon, whereby each of
the other surface-side electrodes 3 to be inspected

of the circuit board 1 to be inspected is



wiring board 11 for connection and the inspection electrode device 60,
whereby the terminal electrodes 15 of the wiring board 11 for connection
are electrically connected to the respéétive inspection electrodes 61 of
the inspection electrode device 60. [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 uppei-gitierjig-8DYpr mispeetitedheanisotiopicallyicondootiva- ting
elastomer sheet 35 and the inspection electrode device 40, and each of

the othér'$ififekcedide ‘ElefR6dES 816Dk iRsEEEd BPtheSCRMPoRE 1

to be ingpected is, electrically connected to the tester through the adaptor
o e g A e o e g cne

elastomgd sheet 25 anddhslaspediion electiode; device 60, d N statgyiSnoard
an inspectable state. In this inspectable state, necessary electrical

inspectibh divtheceiroutdicdard 1 tadhe inspestedrisptanietvoutcMbre t ive
specifically, a current of a fixed 73 value is supplied between the

connecifg efcthidtes 24 forcukfert SBPpiTofdhé Wirify BéarRetidgy the

connection in the adaptor 10 of the upper-side jig 30 . for. inspection and
the conﬁjégﬁr?gcﬁl%%ﬁ‘o%teé 4J§Of5r %?.I%%% %ﬂ'ﬁp y%?ﬂﬁ;% \}}v?rinlgnﬁgaer%atflon

for conpection, kihepdantar @ of helower-sideig- 040k a1 electrodes

15 ¢of the wiring board 1l for connection are
electrically connected to the respective inspection
electrodes 61 cf the inspection electrode device 60.
[0072] - In such a manner, each of the one surface-side
electrodes 2 to be inspected of the circuilt board 1
to be inspected is electrically connected to the
tester through the adaptor 10 in the upper-side jig
30 for inspection, the anisoctropically conductive
elastomer sheet 35 and the inspection elecirode
device 40, and each of the other surface-side
electrodes 3 to be inspeéted cf the circuit board 1
to be inspected is electrically connected to the
tester through the adeptor 10 in the lower-side jig
50 for inspection, the anisotropilcally conductive
elastomer sheet 55 and the inspection electrode
device 60. This state 1s 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



inspection, and one among a plurality of the connecting electrodes 14b
for voltage measurement of the wiring board 11 for connection in the
adaptor 10 of the upper-side jig 30 fotinspection is designated to
measure a voltage between the designated one 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 lowerdide jigsHG forpispettiont which tas beemelettiicallye temrietted s
to the other surface-side electrode 3 to be inspected correspondin(g to the

t

one sutfagesffe EIREHBHE SiFBe hspectate whidh hds Dsseifelketricaly

connectedtto the desianated.connecting electiode 1ab ruoltage . 1 g
measurement,” thereby obfaining an electric resistance vafue of a wiring

pattern formed, Bglwaen-saighone: sirface-side relestrade 20R8s 142 for
inspected, which has been electrically connected to the designated one

connecting etectrosterbibyyfor Volthge wiedsuremeat,darid. thie othesnnection
surface-side electrode 3 to be inspected corresponding to this electrode 2
on the Basi§ be 22 thtisdbtsine8 RItagE VAR Iheldésighatear
connecting electrode 14b @rovz(})étag% measurement t[s, succ%ss%gely

O & t
changet’ e%f):f} Condidting meastremment B Sl tric resistanicss of

wiring pasierrs. Jespediveby irged hatwee.allofithe anesriacesside: o

electrodes 2 to be inspected and their - _ |
the wiring beard 11 for connection in the adaptor 10
of the upper-side jig 30 for inspection is designated
to measure a voltage between the designated oﬁe
connecting electrode 14b for voltage measurement and
a connecting electrode 1l4b for voltage measurement of
the wiring board 11 for connecticn in the adaptor 10
of the lower-side jig 50 for inspection, which has
been.electrically connected to the other surface-side
electrode 3 to be inspected correspending to the one
surface-side electrode 2 to be inspecfed; which has
been electrically connected to the designated
connecting electrode 14b for voltage measurement,
thereby obtaining an electric resistance value of a
wiring pattern formed between said one surface-side
electrode 2 to be inspected, which has been
electrically connecied to the designated one
connecting electrode 14b for wvoltage measurement, and

the other surface-side electrode 3 to be inspected

corresponding to this electrode 2 on the basis of the



corresponding other surface-side electrodes 3 to be inspected. After the
electrical inspection on this circuit board 1 to be inspected has been
completed in such a manner, for exarhple, the lower-side supporting
mechanism 65 is moved downward to move the lower-side jig 50 for
inspection in a direction (downward in Fig. 20) separating from the
upper-side jig 30 for inspection, thereby releasing the inspectable state,

the circtit bearwbt td. he dnspectedits convieged fidra thesignated
inspection-executing region R to a proper place by the conveying )
mecharfiSMr&Rdther cRedthoarfto! 6% ir%prec‘t’ SBnVeGad i fRent s

inspectisgn-executi' ng regg:orpalr'\; %%)gd t%% g%%%ﬁ;dgggciépdecd#%?aggg é%r ement

UCEEs .
repeated on said another Circurt board 1o spected, theréby carrying

out the glecricak 1RSPeGHon: LAQ3According 10 sUch.an taspastion
apparatus for circuit boards, an inspection operation can be smoothly

carried oateventwhen elecinoaldnspactioanisacontinfiotisly condustedtnee—
a great number of 75 circuit boards 1 to be inspected, the anisotropically

conducfivéiBla8tePrérsiitat 20 iRthBadaptR v Gth deeddiy+éplaced

by a new one \évhen éhe ani%%té%picalyfca%nductive elﬁte% er ggesetBZOtO e

suffers GFom trounle ! Hhd the orlgir%f senice ﬁf%doef the anisotropically
conductive glastamper sheet 20 can be

After the electrical inspection on this circuit
board 1 to-be.inspected has been cbmpleted in such =z
manner, for example, the lower-side supporting
mechanism 65 is moved downward to move the lower-side
9ig 50 for inspection in z direction (downward in
Fig. 20) separating from the upper-side jig 30 for
inépection, thereby releasing the inspectable state,
the circuit board 1 to be inspected is conveyved from
the inspectiog—executing region R to a proper place
by the conveyihg.mechanism, another circuit board to
be inspected is conveyed to tﬁe ingpection—-executing
region R, and the above-described operaﬁion is
repeated on said another circuilt board to be
inspected, thereby carrying ocut the electrical
inspecticon.

[GC73] - According to such an inspection apparatus for
circuit boards, an inspection operation can be
smoothly carried out even when electrical inspecticen

is continuocusly conducted on a great number of



attained. [0074) The present invention is not limited to the

above-described embodiments, and various modifications can be added
thereto. For example, the anisotropicafly conductive elastomer sheet 20

in the adaptor 10 for inspection of circuit boards is not limited to such a
dispersion type anisotropically conductive elastomer sheet as shown in

Fig. 1, and it may be an uneven distribution type anisotropically

conductive elastomer sheetl obtained bysformingd great nemberofopically
conductive g){?isath-,forminf parts each extending in a thickness-wise

directionIAEHEOE R WIRCh ToMAGELFE pafticS P rark terfefPife, afd can
an insu#q%inga%%r%?u%?iya é@ﬁulg%n%tq}eés‘g %orggu%%\éenp%tpéforming parts,
ctiv es

in which the con partic 0 not exist at all or scarcely exist.

Various;kings of sgrstiugtion-may ke adepteddn dhgdaspection apparatus o rs
for circuit boards so far as they have the adaptor for inspection of circuit

boards fweonrding tothe, peesént ventivog 1 76 {00 #5vEhe cdnrfecting the
electrodes 13 in the wiring board 11 for connection may also be formed so
asto piBtads HoR Rl AEnCRE o ReSAANZGRE Taydrettas ShGRR e
in Fig. 21. In.su(_gg construction, the projected height of the connecting
electrode E%JTPom the insulating layer

[0074] The present invention is ncot limited to the
above-described embodiments, and wvarious
medifications can bé added thereto.

For example, the anisotropically conductive
.elastomer shéet 20 in the adaptor 10 for inspection
of circuit boards is not limited to such a dispersion
type anisciropically conductive elastomer sheet as
shown in Fig. 1, and it may be an unaven distribution
Type anilsotropically conductive elastomer sheeﬁ
obtained by feorming a great number of conductive
path-forming parts each extending in a thickness-wise
direction therecf, in which conductive:particles P
are densely filled, and an insulating part mutualily
insulating these conductive path—foxming parts, in
which the conductive particles P do not exist at all
or scarcely exist.

Various kinds of construction may be adopted in
the inspection apparatus for circuit boards sc far as
thay have the adaptor for inspection of circuit

boards according to the present invention.



17 is preferably at most 100 pm, more preferably at most 70 m. If this
projected height is too great, such cqnnecting electrodes 13 obstruct, and
so the adhesion of the anisotropically €¢onductive elastomer sheet 20 to
the wiring board 11 for connection becomes insufficient, so that it is
difficult to prevent the anisotropically conductive elastomer sheet 20 from
separating from the wiring board 11 for connection, such connecting
[0@lettrodes 13 AfFe &R be ddn&dEF WheAR e BhisdtropiGalt ring board
conduc{iyefglgsté)é%er schept is used gﬁps%atgglyf%r}d sjg itsics} gisffi%ult to
attain a fong service ﬂ]sefdé)%]n@gch a wiring board LT for conhection can
be proguged inthesfpliawing-manper.. Alaminated matggal oliainad by
laminating thin metal layers 13A and 15A on both surfaces of a flat
plate-like: irsulatihgssubstraten 121s fiist prévided as shown in Fig. 3. In
this laminated material, a plurality of through-holes 16H each extending
through in a tHiEkfexstwiRediretichiotthe Tfinatsd sRartialaight of

formed., in accordance with a pattern 77 carresponding tqQ a pattern of
R £ 31 saresponding (9.2 pa

terminal electrodes 15 10 be formed as shown M Fig. 4. THe interiordof-2Y &=

the throygh-hales 16k fgryed in the lamipgtegmalgrial eben 1y 4t
subjected to an electroless plating treatment and an electroplating
treatmerts therebyirforming viaiholgsdbbcosnesiettodhedhinopettteat ,
such connecting electxodes-lB.obstruct, and so the
adhesion of-the'aniéotroﬁicaliy conductive elastomer
sheet 20 to the ﬁiring board 11.f0r connection |
becomes insufficient, so that it is difficult to
prevent the anisotropically éonductive elastomer
sheet 20 from separating from the wiring board 11 for
connecticn, suéh cennecting electrodes 13 are easy to
be damaged when the anisotropically conductive
elastomer.shéet.is_ﬁsed repeatedly, and so it is
difficult tdlattainpa longfservice life. |
00767 Sﬁch~a wifiﬁg boarﬁ 11:for connection can be
produced in the féliowing manner. |
A laminated material obtained by laminating thin
metal layers 132 and 1EA on both surfaces of a fiat
late-like insulating substrate 12 is first 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



layers 13A and 15A as shown in Fig. 5. The thin metal layer 13A formed

on the front surface of the insulating substrate 12 is then subjected to
aphoto-etching treatment, thereby fo¥ming a plurality of base layers 13B

for connecting electrodes on the front surface of the insulating substrate

12 and patterned wiring parts 16a for electrically connecting the base.

layers 13B for connecting electrodes to the via holes 16b as shown in

Fig. 22 cBetose the:phatp-etchingiseatment o condudted La pretectingies 15
seal 19 is arranged in advance so as to cover the thin metal layer 15A
formedih e Batknagaee STREInstlating suBstrafd £2 TTHareafes a’F the

shown in Fig. 23, an _insulating layer 17 is formed on the front surface of
the ins&%ﬁ%éﬁﬁ t?&t%slzﬂgrll}lsuc%rglﬁ rier mat tl(ﬁEé_l mr%rslsgcetﬁ/enﬁécseerlal
layers 138 farconngeting electrodes. are.exposed; The respactivg base
layers 13B for connecting electrodes are then subjected to an
electroptading-tkeatmentiby: tisingdbe thinmetah JayerbAntatmediortheby
bask surface of the 78 insulating substrate 12 as a common electrode,

thereb\f formiig cotige diing e Gt ez IR PESIRAING fiom aSurfadeadfake
insulating layer 17 as shown in Fig. 24. After_thef)rotecting seal 19 is

then renfoVed front tHE Rt Mt TayetTEA, te tHifl metal layer

The thin metal laver 13A formed on the front
surface of the insplating substrate 12 1is then
subjected to a photo~etching treatmeﬁt, thereby
forming a plurality of base layers 1BBﬁfor connecting
_electrddes on the front surfaée of the insulating
substrate 12 and patterned wiring parts léa for
electrically connecting the base lavers 13B for
connecting electrodes to ﬁhe via heles 16b as shown
in Fig. 22. Before the photo-etching treatment is
conducted, a protectiing seal.19 is'arranged in.
advance so as to coﬁér the thin metal laye: 15A
formed on the back surface of thé iﬁsulating. ‘
substrate 12. Thereafter, as shown in Fig. 23, an
insulating layer 17 is formed on the front surface of
the insulating substrate 12 in such a 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 by using the thin metal

laver 125A formed on the bask surface of the



15A is subjected to a photo-etching treatment, thereby forming a plurality
of terminal electrodes 15 electrically connected to the respective via holes
16b on the back surface of the insula?iﬁg 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 bea#d 14 tforgonnBetic tEXARIREES [GOFF|CTheepieseRPiheention
will here&[llafte be described specifically by the following examples.

However TRE Bredeht ThvishtoRIE Riot ifffted 16 TthEE Bxampléd A fsiing
following, Example.apd Comparafive Examuple.; the yalye of surfage op, o g

roughness is indicated as a value obtained by measuring a center-line
average istirface roughness Ra under conditions of a cutoff value of 0.8
mm and a measurement length of 0.25 mm in accordance with JIS B
0601 using a tAeleeT9 tdimersivred surface strictl?e dnalyziely removed
microscope "New View 200" manufactured by Zygo Co. [0078] [Circuit

board f&F 8FalbforTA IR Bbard ¥ evhidation st the foIdling L Laver

specificaignas pravided Pimensions; 400/pm,(enotplx 00T,

(breadth) x 0.8 mm {thickness); '
thereby forming a plurality of terminal electrodes 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
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.

EXAMPLES

i0077] The présent invention will hereinafter be
described specifically by the following examples.
However, the present invention is not limited to
these examples.

In the following Example and Comparative Example,

the wvalue of surface roughness is indicated as a
value 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 0.25 mm

in accordance with JIS B 0601 using a three-



Number of upper surface-side electrodes to be inspected: 7,312;

Diameter of upper surface-side electrodes to be inspected: 0.3 mm;
Minimum pitch of upper surface-side eléctrodes to be inspected: 0.4 mm,;
Number of lower surface-side electrodes to be inspected: 3,784;

Diameter of lower surface-side electrodes to be inspected: 0.3 mm;
Minimum pitch of lower surface-side electrodes to be inspected: 0.4 mm.
[0079] <E@menpié d5aAn Mspeeten appurius foragielit bbagdsforroscope
inspectiQ%the above-described circuit board for evaluation, which was

adapted t05h IhSpEcH 'sebaBh HF 5 TAT-tdnbayifg Bheé-Butomatic circuit

[ oReAsd i”i@?&%@%@‘a& Ines(manufactyed py NIDEC-READ
CORPORATION, trade name: STARREC V5), was produced in

accordance with the geastiugipnshopyrinekig: 18 ansk-80 figrdl ibthecwing
following manner. [0080] [Adaptor (10) for inspection of circuit boards] (1)
Anisotropieallyfconduttive eEstgmensiisst .(20) Solution A and Solution B

of addition type liquid silicone rubber of a two-pack type were mixed in

proportiBREETERAET amdthtEBeddiRBEqHal *Aft 0 108 pArEsRAREIght of

conductive particles hawggg:\nm (thickness) :

Number of upper surface—side electrodes to be
inspected: 7,312;
Diameter of upper surface-side electrbdes to be
inspected: 0.3 mm;
Minimum pitch of upper surface~-side e;ectiodes to be
inspected: 0.4 mm;
- Number of lower surface-side electrodes to be
inspected: 3,784;
Diameter of lower surface-side electrodes to be
inspected: 0.3 mm;
Minimum pitch of lbwer-Surface—side electrodes to be
inspected: ,9;4 mm .
[0078] <Example 1>

An inspection apparatus for circuit boards for
inspecting the above-described circuit board for
evaluation, which was adapted to an inspection
section of a rall-conveying type automatic circuit
board inspection machine (manufactured by NIDEC-READ
‘CORPDRATION, trade name: STARREC V5), was produced in

accordance with the construction shown in Fig, 19 and



average particle diameter of 20 m were added to and mixed with 100
parts by weight of this mixture, the resultant mixture was subjected to a
defoaming treatment by pressure red%%tion, thereby preparing a molding
material. 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 a compression
set of 6%%% &t 180Ciby Hebabiifl MsthBaieecordance with JIS K

9).and tear strength of .25 kN/m at 23C (b ing method in
B GRS KOb256F MO RO tverad SR oLaRBERE S

by weight of 1he weight,of core paticles) ablained by susipg pickel o (20,

particles as core particles and Subjecting the core particles to electroless
plating with gold were used as thecondugtive-particles. (08811 Alier aype
frame-like spacer having a rectangular opening of 120 mm x 200 mm and

a thicknesg ot 9.G8 e &le wastthen aprangedoh-eaokdinyzarface of teced
other surface-side molding member, the molding material prepared was

applied t¢ mﬁ%ﬂ?%t&ﬁéﬁnﬁ%&ﬂhé:%hﬁeﬁ%ﬂrﬁfe SQFFERSsiBE Hdiding* £ =5*

the molig SLutace TareeT Sommes s SACtEat Wik 1 g marar o7
average particlie diameter of 20 pm were added to and
mixed with 100 parts by weight of this mixture, the
resultant mixture was subjected to a defoaming'
treatment by pressure feduction, thereby preparing a
molding material.

In the above—described process, as the addition
type silicone rubber, was used sillceon rubber, in
which both Solution A and Solution B had a viscoslty
of 500 P, and a cured product thereof had a
compression set of 6% at 150°C (by a measuring method
in accordance with JIS K 6249) and téar strehgth 6f
25 kN/m at 23°C (by a measuring method in accordance
with JIS K 6249).

Also, those (average coating amount: 5% by
welght of the welght of core particles) obtained by
using nickel particles as core particles and
subdiecting the core particles to electroless plating
with gold were used as the conductive particles.

(00813 After a frame~like spacer having a rectangular

opening of 120 mm x 200 mm and & thickness of (.08 mm



In the above-described process, a non-glossy surface (surface

roughness: | Jim) of a polyester resin sheet (product of Toray Industries,
Inc.; trade name "Mat Lumirror S10")&aving a thickness of 0.1 mm was
used as the molding surface of one surface-side molding member, and a
glossy surface (surface roughness: 0.04 m) of a polyester resin sheet
(product of Toray Industries, Inc.; trade name "Mat Lumirror S10") having

a thickngss ok dnmar-wasisedo as shednelding sitececef tbe other other
surface-side molding member. Thereafter, a pressure roll device
composed of acpressire roll dad @ stgsgorting tdlewas Ldéddopirichr iae.
molding material by the one surface-side molding member and the other

surface RIPHBRANY FieRBBL LR réty 1BHING a ThEIdRRS A& fayete
having thickness oandO% m sqlegﬁlggg -—?ﬂ%gn% gfggg %%MQI%
er.

SPa ¥
member and the’ ofher sufiace-side mol Ing mem lectromagnets

were then-agapgad on respactive: 32 rRackeswiaces afthe @M€ 2 manner
surface-side molding member and the other surface-side molding

membertioasubjéet tivel thfding wieterdal layertod carng srettrhentamdert
conditions of 120C for 30 minutes while applying a parallel magnetic field

of 0.3 T'é the THEIMRY aferidladyerifits thickness-wise direction,

thereby prOdUCiflrg %ﬂee(:tg%%lilrlgr-described process, a non—-glossy
sUrface_{surfacé'réughness: LI Hm) of a_polyestér
resin sheet (prbduct:bf Tbray Industriés,'iné;;~txade
name “Mat Lumirror S107) having a thickness of 0.1 mm -
was used as the molding surface of one surface-side
molding member, and a glossy surface (surface
roughness: D!O4'Mm} bf a polyester resin sheet
{product of Toray Industries, Inc.; trade name “Mat
Lumirror S107) having a thickness of 0.1 mm was used
as the~moldin§*sutface:of_the other-su:faceeside
molding-memﬁerw” | |

| ”Thereafter% azpféésufe'roll de&ice composed éf.a

pressure roll aﬁd a sﬁpporting roll was.used to pinch
the. molding material by the one-surféceQSide mblding_
member and the cother surface-side molding member,
thereby forming a molding méteriai layer hawving
thickness of (.08 mm between said one surface-side
molding member and the other surface-side molding
member.

Electromagnets were then arranged on respective



anisotropically conductive elastomer sheet having a thickness of 0.1 mm.
The thus-obtained anisotropically conductive elastomer sheet had a
surface roughness of 1.4 pm on one &drface 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 volume fraction.
This anisotropically conductive elastomer sheet is referred tows

"anisotropeally e8AGGER eélastofncisheE FA)2 082} 2 Werkity-BGargember

(11) for connection; In a laminated material (product of Matsushita L
Elontric A G el RS ROt DTTaT 55, Tormures et oc

layers each compased ef:aoppes ands havinga thickness of 184m 00«
both surfaces of an insulating substrate composed of a glass fiber-

reinforcedcepoxysegin: were farmer 6,31 2reircutar Mirpughholes indotal
each extending through in a thickness-wise direction of the laminated
materigtRihehaing ardidmetarlofRZRYhlsy & haAferically 83 Eoritfollelde
drilling a atus. Thereafter, the laminated materjal, in which the

RoeS P e Begh B

through-Ro 8 t6rmed Vs stbjaded B anE18EFOILEE Plating

treatmeyy Hsingsa, EDTA bype.coppes Rlating solytion, stherghy, forming a

copper plated layer on each internal wall of the through-holes, and further

subjected ia acoppes eleciroptatingdrdatmesnt ysingmer sheet having a
thickness of 0.1 mm.

The thus-obtained anisotropically conductive
eiéstomer shéet had a surface roughness of 1.4 Hm on
one surface thereof and a surface roughness of
.12 Mm on the other surface thereof and contained
the conductive particles in a proportion of 12% in
terms of a volume fraction. This anisotropically
conductive elastomer sheet is referred to as
“anisotropically conductive elastomer sheet (a)”.

[0082] (2) Wiring board fli) for connection: - . |

In a laﬁinéted material (product of Matsushita
Electric Works Ltd., trade name: R-1766) obtained by
forming thin metal layers each composed of copper and
having a thickness of 18 um on both sﬁrfaces of an
insulating substrate composed of a glass fiber-
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



a copper sulfate plating solution, thereby forming a cylindrical via hole
having a wall thickness of about 10 m and electrically connecting both
thin metal layers in the laminated mafterial to each other within each of
the through-holes. A dry film resist (product of Tokyo Ohka Kogyo Co.,
Ltd., trade name: FP-225) was then laminated on the thin metal layer on
one surface side in the laminated material to form a resist layer, and

moreovep& protectidg $eal Wasarrmietednithe tHilanef fg/er ohithe
other surface side in the laminated material. Thereafter, a photo-mask

film was BHaHet oM tHis Fédist layBr, The Fsidt iy erif e Sipttéd tdrad
an expesing tregtment using as%%rjagglté%y XP r%ﬁg%t%@oless lating

(manufactured by ORC Manufacttring Co., Ltd.), a developing treatment

was ther sgnaldetedudeigby forning adesist patieandor ietehing oadhe+ion,
thin metal layer on one surface side in the laminated material. The thin

metal layee opbpné strface sidedrtherdamindted niagdal was 84ch

subjected to an etching treatment, thereby forming, on the front surface of

the_insdl&tﬁ?d:’é‘ﬁl}sti"aatef}‘ ,§1f‘5‘35§'}l’a5%+§}?6 %%ctiﬁ@@le@tfrBElE@,r

v S BLEEAT SR L PR R e

circuit Roarshioe evaluation ansh eachhad a:diameter ofnereby forming a
cylindrical via hole having a wall thickness of about
10 um and electrically connecting both thin metal
layers in the laminated material to each other within
ecach of the th;ough—holes.

A dry film resist (product of Tokyo Ohka Kogyo

Co., Ltd., trade name: FP-225) was then laminated cn
the thin metal layer on one surface side in the
laminated material to form a resist layer, and
moreover a protecting seal was arranged on the thin
metal layer on the other surface side in the
laminated material. Thereafter, a photo-mask film was
arranged on this resist layer, the resist layer was
subjected to an exposing treatment using a parallel
ray exposure system (manufactured by ORC |
Manufacturing Co., Ltd.), a developing treatment was
then conducted, thereby forming a resist pattern for
etching on the thin metal layer on cne surface side

in the laminated material. The thin metal layer on

one surface side in the laminated material was



200 pm, and patterned wiring parts electrically connecting each of the
base layers for connecting electrodes to the via hole and having a line
width of 100 pm. Thereafter, the resis{ pattern was removed. A dry film
solder resist (product of Hitachi Chemical Co., Ltd., trade name:
SR-2300G) having a thickness of 25 pm was then laminated on the front
surface of the insulating substrate, on which the base layers for

ing el he .patt it f ;
connecting electrodes and %ﬁ%@i‘%#‘éﬂ%gﬁ‘@ hﬁ%%e% oEmed; 10,

form an msﬂ%ctllng ayer.. Ap m was arrange his
insulating.laygp, the isulatingrlayer wastsubjegledliomimexpasiRg rate,
treatment using a parallel ray exposure system (manufactured by'ORC
Manufa@tuiihg Ga s ktd ) vedevefoping treatmentwas 1 thehsoirteicted L ch
thereby forming 7,312 openings each having a diameter of 200 pm,

through/RFieh #5& FREFECHVR BLPEIERSRr Edifetimfdietibdes were

exposed. Each of the base 'Layers for connecting, eleciro swas b
su bjectecd) foa %%Brplgrl éll%cﬁgpéltiﬁa‘ %%efr%a?n%er?th v%itﬁcgetg)%p%%ﬁlfgt% ©

plating sqlution-by 1sing thethipmetallayeren the gthes surfage side-in «

the laminated material as a common electrode, thereby forming 7,312
connecting electrodeseath aprotnudapfremdhelsinifazedsfahe irssulating
layer. [0083] The protecting seal formed on the thin metal layer on the
other sutfaterside #nthecantiegiedd wiring parts electrically

connecting each of the base layers for connecting
electrodes to the via hole and having a line width of
100 dm. Thereafter, the resist pattern was removed.
A dry film solder resist (product of Hitachi
Chemical Co., Ltd., trade name: SR-2300G) having a
thickness of 25 Mm was then laminated on the front
surface of the insulating substraté, on which the
base layers for conﬁecting electrodes and the
patterﬁedgwiring pai£3'had.been ermed{ to form an
insulating layef-__ﬁ photo~mésk Film was arranged on
. this insulating layeﬁ; the ihsulatiﬁg iayer was
subjected to an e#posing treatﬁent using a,ﬁarallel
ray exposure system. (manufactured by ORC
Ménufacturiﬁg Co., Ltd.y, a developing treatment was
+hen conducted, thereby forming 7,312 cpenings 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



material was then removed, and a dry film resist (product of Tokyo Ohka
Kogyo Co. , Ltd. , trade name: FP-225) having a thickness of 25 m was
laminated on the thin metal layer on #® other surface side to form a
resist layer. Thereafter, a photo-mask film was arranged on this resist
layer, the resist layer was subjected to an exposing treatment using a
parallel ray exposure system (manufactured by ORC Manufacturing Co.,

Ltd.), and-a geveloping Heatmeni¥@s then condugted: therey-formingrany

resist pattern for etching on the thin metal layer on the other surface side

in the lamsihatedcimaterialnThe thih metaltayer orbtheddtherswfactssidge gide
the laminated material was subjected to an etching treatment, thereby
formingi8n #he bheR ke JratheTdeulafify SulsstFEler7 818 ¢&rhnRa

electrodss. artanoed In accordancs with positians ot atice, palats. angs
patterned Wiring parts etectrically onmecting éach of the terminal

electrodes tothe Mgy holemThersalier, the Lesist pattern wasiremaved; 86er .
A dry film solder.resist (product of Nichigo Morton Co., Ltd., trade name:

roGeaformask 205 hawing: @-thickness dbf 38 mmadiscthen tamitiated o thel
back surface of the insulating substrate, on which the terminal electrodes
and theliFatFned wititg PERS Th&W HEER ForfAcHE té Forkh &n Hidtiaesd

layer. A, photompsk fiim was arranged on this ngulgling 1ayel recist
{product of Tokyc Ohka Kogyc Co., Ltd., trade name:
FP-225) having a thickness of 25 Mm was laminasted on
the thin metal laver on the other surface side to
form a resist layer. Thereafter, a photo-mask film .
was arranged on this resist laver, the resist layer
wWas subject@d_to an exposing treatment using a
parallel ray exposure system (manufactured by ORC
Manufacturing Co., Lta.), and a developing treatment
was then conducted, thereby forming a resist pattern
for etching on the thin metal layér on the other
surface side in the laminated material. The thin
metal layer on the other surface sidé in the
laminated material was subjected to an etching
treatment, thereby fofming, on the back 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.



the insulating layer was subjected to an exposing treatment using a

parallel ray exposure system (manufactured by ORC Manufacturing Co.,

Ltd.), a developing treatment was théttconducted, thereby forming 7,312
openings each having a diameter of 0.4 mm, through which the

respective terminal electrodes were exposed. [0084] The wiring board for
connection for the upper- side jig for inspection was produced in the

above- describedznargert s wiing=hoardfos conpeetinns sychithahigo-
the dimensions are 120 mm in length, 160 mm in breadth and 0.5 mm in
thickne¥s) ttiedidineter of@. porioriexposed totha Surfagelof#fd =) having
insulating layer in each of the connecting electrodes is about 300 m, the

projected R&igREREATtHRSSHadE MRS MaGRthGaPErRIn8RoRRECRRCK
electrodes, 53004 25,9 1ie INGIUY Atalgepenl piteh baween g

connecting electrodes is 0.4 mm, the diameter of the terminal electrodes

is 0.4 myatherarmangesent gifeh bebveernthesterainal electiades i5 45
mm, and 87 the surface roughness of the insulating layer on the side of
the front sdrfaee(suffatesdn wiich them connéctinglefetrodésyere A
formed) is 0.02 m. The above-described anisotropically conductive

elastonith SheelEd das-afaiGed i TR Bt Srdde Bf M8 Wiy BSarg2Yer
for connegtion, thereby constyicting the adaptor (grejnaftsr also rfsred

treatment using a parallel ray exposure_system
{manﬁfactured by ORCzMEnﬁfacﬁﬁring:Co., Ltd.y , &
developing treatment was then CUnduC£ed,_thereby
forming 7,312 openings each haviﬁg a diameter of 0.4
mm, through which the respective ﬁerminal electrodes
were exposed.

[CC84] The wiring board for connection for the upper-
side jig for inspection wés-produced in the above-
deséribeﬁ'mahne;.. This wiring-b@axd-for chn@ction is
such that thé'dimensions are 12ﬂ=mm,in leﬁgih; 160 mm.
in breadth and 0.3 am in thickness. the diemeter of a -
portion exposed.tO'the surface of the insuiating.
layer in each of the connecting electrodes is about
300 pm, the projected heighf from the surface of the
insulating layer in the connecting electrodes is
about 25 pm, 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 i1s 0.45 mm, and



to as "upper-side adaptor”) for inspection of circuit boards on the upper

side. [0085] A wiring board for connection for the lower-side jig for
inspection, which had 3,784 connectirty’ electrodes on its front surface

and 3,784 terminal electrodes on its back surface, was produced in the
same manner as described above. This wiring board for connection is

such that the dimensions are 120 mm in length, 160 mm in breadth and

0.5 mmthehieknasss ehs diamates of ajportien eéxpuded igthelsorfatecof the
the insulating layer in each of the connectir;{g electrodes is about 300 m,

the projecféa Heightiforh e s RCE e Tistiafify RYeF it the

connecgn%neé%gggondesgi about é?ig n, the mipimum gfgrgng%mﬁ%t itch
betweefi t econnec(%ing Slsctrodes isvb.éfmm, the diameter of the terminal

electrodes is 04-an: bihearrRngameRitch hetweep the fermiRghduct ive
electrodes is 0.45 mm, and the surface roughness of the insulating layer

on the side of theefrostsigtacea (swwtaceaomwhizhdherconnectimgnt surface
electrodes were 88 formed) is 0.02 m. The above-described

anisotr&ficAlRFOMtEHE &1astbhet SheEPR) Srdstaftanisd BRttie front

surface_ gl his wiring board for comnection, hercby
a (6]

% nstru ting the
Cen. ﬁ N after 3 referred
adaptor &erelna er alSo referre as "lower-Side adaptor™) for

inspection ef £ireyitJagards on thedewersifle sor inspection of circuit
boards on the upper side.

[0085] 2 wiring board for cbnnéﬁtion for th@ lower~side
iig for inspection, wh@ch_had_3;784'connectiﬁg_u.
electrodes on its front surface and 3,784 terminal
electrodes on 1ts back sﬁrface, was produced in the
same manner as described above. This wiring board for
connection is such that the dimensions are 120 mm in
length, 160 mm in breadth and 0.5 mm in.thickness,
the diameter of a portiCﬁHexﬁosed:to the surface of
the insulating layer in:each-of-the_bonﬁectihg
electrodes is about 300 Hm, the prdjecﬁed haighf from-
the surface of the insulating layer in tﬁe cbnnecfing-
electrodes is about 25 HMm, the minimum arrangement
pitch betwesn the connécting electrodes is 0.4 mm,
the diameter of the terminal electrodes is 0.4 mm,
the arrangement piitch between the terminal electrodes
is 0.45 mm, and the surface roughness of the
insulating layer on the side of the fxont surface

{surface c¢n which the connecting electrodes were



[0086] [Anisotropically conductive elastomer sheets (35, 55)] An uneven
distribution type anisotropically conductive elastomer sheet of the

following specification was used as @®8anisotropically conductive

elastomer sheet arranged between the adaptor for inspection of circuit
boards and the inspection electrode device. This uneven distribution type
anisotropically conductive elastomer sheet is such that it is formed by
siliconesybher haviag@ bardpgss of 30, the dimensions are 110 mm in
length and 110 in breadth, the thickness of the conductive path-forming
parts is 0.6 miil thexdgres dieAc et vf tha BEietioe path- fBreipgderst ve

is 0.25 mm, and the projected height from the insulating part in the
conducHIE AIRTorAERTari s (55 T CoRGHoe fatfcbsans Surface

containgd i fhe condugtiye path-fouging-hattsdn 2, propartian of 3% by

volume. The conductive particles are obtained by plating the surfaces of

nickel 8%, particles with gold anddiaveran average paticle diameteraf 8beg
m. [0087] [Inspection electrode devices (40, 60)] An upper-side inspection
electrode dewvicd aridea owae-sidiaipspectionfalectiodwdeaviceof dfe clrcult
following respective specifications were produced. The upper-side

inspectiPelettr8de HRGickgr S+de-

00861 [Anisotropically conductive elastomer sheets (35,
55) 1

An uneven distribution type anisotropically
conductive elastomer sheet of the following
specification was used as an anisotropically
conductive elastomer sheet arranged between the
adaptor for inspection of circuit boards and the
inspection electrode device.

This uneven distribution type anisotropically
éonductive elastomer sheet is such that it is formed
by silicone rubber having a hardness of 30, the
dimensions are 110 mm in length and 110 in breadth,
t+he thickness of the conductivé path~forming parts 1is
0.6 mm, the outer diameter of the conductive path-
forming parts is 0.25 mm, and the projected height
from the insulating part in the conductive path-
forming parts 1s 0.05 mm. Conductive particles are
contained in the conductive path-forming parts in a
proporticon of 13% by volume. The conductive particles

are obtained by plating the surfaces of nickel



an inspection electrode-supporting plate composed of a glass
fiber-reinforced epoxy resin (product of Nikko Kasei Co., Ltd., trade
name: NIKOLYTE) and having dimen8fbns of 200 mm in length, 346 mm
in breadth and 10 mm in thickness and 7,312 inspection electrodes each
having a diameter of 0.35 mm. These inspection electrodes are arranged
in accordance with positions of lattice points of a pitch of 0.45 mm and
supported by the nspection etecirogessupposting platerkEgaehpitheicle
inspection electrodes is electrically connected to a connector provided on
the basgitahletinanaipper-side supporting mechanism, which will be

described subsequently, through an electrical wire. The lower-side
[0RSdectidr 2fdtto %chév?éeeﬁi%c’%ein%ﬁ&ﬁ@ﬁ elé%?md%-& pporting plate

composed of a,glags,finer-reipforae.epaxy: resin.quraductof Nikkokasel ;3 5
Co., Ltd., trade name:'NIKOLYTE) and having dimensions of 200 mm in

length, 346ewn i1 dseadtbrand 18 mmiiadhickarssiand 3</ &4ringpection
90 electrodes each having a diameter of 0.35 mm. These inspection
electrodés’arewiramged v actordaneeavitlf positibpr ofvattice poiris obd -
pitch of 0.45 mm and supported by the inspection electrode-supporting

~ plate. Each of tﬁ@‘%s‘b@%ﬁﬁﬁ %?@&rcfdé%ﬂ@céléffﬁicaﬂj?%ﬁﬁg&e face has
connectr, prgyided.on the base ABleINR QST SIde SYPRYEING orposed of

mechanism,
a glass fiberwreinforced.epoxy resin (product of
Nikké Kasel Cd},'Ltd;, trade name: NiKOLYTE) and
having dimensions of 200 mm in length, 346 mm in
breadth and 10 mm in thickness and 7,312 inspection
electrodes each having & diameter of 0.35 mm. These
inspection electrodes are arranged in acccrdance with
positions of lattice points of a pitch of 0.45 mm and
supported by the inépecticn electrode-supporting
plate. BEach of the_iﬁspéction-electrodes is
elect:ically connected to-a connecto:'provided on the
base table in an upperfside-suppoﬁting mechanism,
which will be déscribéd subsequeﬁtiy, through an
electrical wire.

The lower-side insi}ection eiectrode device has
an inspection electrode-supporting plate compesed of
a glass fiber-reinforced epoxy resin {(product of
Nikko Kasei Co., Ltd., trade name: NIKOLYTE) and
having dimensions of Z0C mm in length, 346 mm in

breadth and 10 mm in thickness and 3,784 inspection



. which will be described subsequently, through an electrical wire. [0088]
[Upper-side supporting mechanism (45) and lower-side supporting
mechanism (65)] The upper-side supp? rting mechanism is constructed by
a base table composed of a laminated plate (product of Sumitomo
Bakelite Co., Ltd., trade name: SUMILITE) of a phenol resin containing a

fine thread cloth and having a thickness of 10 mm, and 10 su&porting
pins eath PAVFEEHT o GRF didifdter Of 2 A 88 AnBveralf ferfth of B2e5e

mm. Thfgoweg-,fskdgns%og%r% eeschagism isr gonsetéuqted b 2 b%se taglewi <h
composedsgfea aminatedep a eg?prodiﬁc?o?@ﬁﬂgmo Bakélite Tor, Ltd.,

trade name:SUMILITE) of aphenchresin coptaining ading thread £ty ang
and having a thickness of 10 mm, and 10 supporting pins each having an '
outer diaumeterakd Oopmtaad ansgvetall lengti efG A mie{0088brting
[Performance evaluation] The inspection apparatus for circuit boards was

91 instaléd i th&REPebtiorrSectichesrme raml corveyingdspe atitomatic

i it board i i hine "STARREC V5" factured by
LR e D R 5 Lot £ P B SBA G- Shdip the

and a tgglof separatingfendency. of thesaniseppicaly. opdusive; sm,
elastomer sheet in the adaptor for inspection of circuit boards in
which will be described subsequently, through an
electrical wire. |
[(0088] [Upper-side supporting mechanism {45) and lower-side
| supporting mechanism (4653) ]

The upper—side supporting mechanism is
constructed by a base table composed of a laminated
plate (product of Sumitomeo Bakelite Co., Ltd., trade
name: SUMILITE) of a phenol resin containing a fine
thread cleoth and having a thickness of 10 mm, and
10 suﬁporting-pins_each having an-duter diameter.of
10 mm and an overéil length of €7 mﬁ. 

The lower—side-supporting-mechanisﬁ is
constructed by a base table composed of & laminated
plaﬁe (product of Sumitomc Bakelite Co., Ltd., trade
name: SUM?LITE) of a phencl resin containing a fine
thread cloth and having a thickness of 10 mm, and
10 supporting pins each having an outer diameter of
10 mm and an overall length of 67 mm.

[0089] [Performance evaluation]

The inspection apparatus for circuit boards was



accordance with the following respective methods. (1) Test of connection
stability: The inspection apparatus for circuit boards was installed in the
rail-conveying type automatic circuitgpard inspection machine
"STARREC V5" (manufactured by NIDEC-READ CORPORATION), and
the circuit board for evaluation was set in the inspection region of the
inspection apparatus for circuit boards. A pressurizing operation was then

conductgckagainstithe;cirguit hoardder ealuation: undes 2 prescribed -

press load. In this state, a current of 1 mA was applied between the
connecting veledttgdes pétheuwoingtheardifercdnnestiondn ihespecticn
upper-side adaptor and the connecting electrodes of the wiring board for

conneclisf i fife [BWAEIEE AddptdPRiimeasiHerss ekttt Risistahdd

value as to _the circuit board for evaluation, and thg pressurization
I

against%@%?r%ﬁwb%%}d tS %‘\DIEEI%%BH%V&:SE&EHC% e%%léa.e’fﬁijsod'beration
for measurng the eleciricresistance:valug was-qoppucted; 92 .10 fimesyn

~ total. An inspection point (hereinafter also referred to as "NG inspection
- point”) ahwBishr#1€ eleTine esistanee valuelmeasined reaehed 100 52
or higher was judged to be defective conduction to calculate out a
proportictegherainafier Akenefdriad: t6fascproporiio ot K& inspection

points") of the number of the NG insPectiQn oints to the total
accordance with the following respective methods.

{1 Test'of'connécﬁion-stabiiityk*
The inspectioﬁ apparatus-for Cixcuit‘ﬁoardsvwas
' -iﬁstalrped' in the rail-conveying type automatic
circuit board inspection macbine “"STARREC V37
(manufactured"by.NIDEC—READ CORPORATION}, and the
circuit board for evaluation was set in the
- inspection region of the inspection apparatus for
circuit boards. A.p:essu;izing opé:étion:was:then.
.cohductedJagainét the circuit'board fpr_eva;ﬁatiop_
underua p:escriﬁed£§réss 1Qad1 ziﬁ-ﬁhié stafé, ax 
curregi of}l mé waS“appiied'bétweeh fhe~c0nn@dtiﬁg~
electfod@s of.the wiring boa#d for éoﬁﬁéction in ihe
upper—side adaptor and the connecting electrodes of
the wiring boa:d foz_connéction in the lower-side
adaptor to measure an electric resistance value as 1o
+he circuilt board for evaluation, and the
pressurization against the circuit hoard for
evaluation was then released. This operation for

measuring the electric resistance value was conducted



number of inspection points (total number of upper- side electrodes to be
inspected of the circuit board for evaluation). The step of determining

such a proportion of NG inspection pdihts was conducted by changing

the press load stepwise within a range of 100 to 250 kgf, thereby
determining a minimum press load under which the proportion of NG
inspection points was lower than 0..010. In an inspection apparatus for
circuit bpards,mit is necessagy fromthe Miewgointof practaal userthat v r
proportion of NG inspection points is lower than 0.01%. If the proportion

of NG iaspection poimtsdist02% St¥ighsstkerelista posgitility that shich
nondefective circuit board to be inspected may be judged to be a
defective ft i§ hefte HiFfiEdIt i conas cf’éﬂe@ﬁm‘&?ﬁ%\é@@ﬁoﬁ 88%hefcdif0
boards Wlth high rellablllty The mmugn press lo Io determlgedjC %lﬂch:a
manneris ref’é ed to &S "C—Jonn%ctab ¢ load". The smal er connectab

load valuejipdicates that the 83 ceennectian stabilityis higheraSincetbeerreg

electrical inspection of a circuit board to be inspected can be conducted
under smalles presswrizing farcefastheicmwectable |gadiistsniallerf the
deterioration of the circuit board to be inspected and constructional

membefSBEET a8 fhéha?n|§&rdﬁié§lﬁFéﬁrﬂihcﬂ9é%T%t5ﬁleF§ﬁeE%téﬁd

number of inspection points (total number of upper—
side electrodes to be inspected of the circuilt board
for evaluation). . The step-qf_deteimiﬁing-sudh a
proportion of NG inspéétion‘poiﬁts.waéiccnducted by
changing the press load stepwise within a range of
100 to 250 kgf, thereby determining a minimum press
ivnad under which the proportion of NG inspection
points was lowei than (.01%.

In aﬁ inépectiqn_apparétus for circuit boards,
it is neceSsaTy from“th¢~vieﬁpoiht of practical use.
+that tﬁe'propoztion éf-NG ihSQECtﬁgn.po#nté:is*léng-:
than 0.01%. If ﬁhe proportion of NG.insﬁection'pd;htg.
is 0.01% or higher, there is a possibility that a
nondefective circuit becard to be inspected may be
judged to be a defective. It is hence difficult to
conduct electrical inspection as to circuit boards
with high reliability.

The minimum press load determined in such a
manner is referred to as “connectable load”. The

smaller connectable load wvalue indicates that the



wiring boards for connection by pressurizing force upon inspection can be
inhibited, and moreover parts low in durable strength upon pressurization
may be used as the constructional megnbers of the inspection apparatus,
and so the miniaturization 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 can be
improved,.and-production £ost of thesinspgstion apparatus can be

reduced. The results are shown in Table 1. [00907 (2) Test of separating
tendency: Thegdnispectionapphsatts fondircuitshoards wasohstalledrin e
inspection region of the rail- conveying type automatic circuit board
inspecti? FacdHin® eSTARREG /5" Cand Rfe GirctitsoeRd foneoaluzmen 1 eF
was conveyed in the inspection region. of the inspection apparatus for
Ciroutt BERS B BBy R LB atORAR oLk boght 1 smalier,
inspectipn machine, STARREGVS'. A Riessutizing 94. OPELAIoNNAS: teq
then conducted against the circuit board for evaluation under conditions

of a pressdoad neftkh-kafo i thisnstate, ras cunient ofd rmiAewas applied

between the connecting electrodes of the wiring board for connection in

the uppetrisiddadaptor ant tenebirietlifig @ledroeas of e ®ithgB6ard

for connection in the lower-side adaptor to measure an .
wiring boards for connectlion by pressurizing force

upon inspection can be inhibited, and moreover parts
low in durable strength upon pressurization may be
used as the constructional members of the inspecticn
apparatus, and so the miniaturization of the
inspection apparatus and the simplification of the
structure become feasible. As & result, there are
advantages that the durability of the inspection
apparatus itself can be improved, and production cost
of the inspection apparatus can be reduced.

The results axe-éhown’in'Table 1.

[G090] (2) Test of separating tendency:

The inspection apparatus for circuit boards was
installed in the inspection region of the rail-
conveying type automatic circuit board inspection
machine “STARREC V5%, and the circuit bdard for
evaluation was conveyed in the inspection region of
the inspection apparatus for circuit beards by the
rail-conveying type automatic circuit board

ingpection machine “STARREC V5”. A pressurizing



electric resistance value as to the circuit board for evaluation, and the
pressurization against the circuit board for evaluation was then released.
This operation for measuring the eleéttic resistance value was conducted
10 times in total. Thereafter, the circuit board for evaluation was
conveyed out of the inspection region of the inspection apparatus for
circuit boards. This process was conducted on 100 circuit boards for

evaluatiopdedetermine she msimberm af:tres (Agreinalter referedtewast

“the number of conveyance errors") where the anisotropically conductive
elastonizrashdet () sepatatetfromuhdewiringrbbard dorsconheztiprand load
adhered to the_circuit board for evaluation when the circuit board for

evaluatidh was c6fveyed Butbithefih@psetich FEGioR™oF e insp@Btidifs
apparatg%g%%lc%te QRIEE- tTk#;ée results arg shownin Table 1 [%%9]% e
arat

<Comp ive Example 1> In the inspection apparatus for Circuit boards
produced in: Examplerd, thefollewinacaniselrapicalheds Gondusive adaptor

elastomer sheet (b) was used in place of the anisotropically conductive
elastomergheet (a)doneoristryrt @heinspection appdrakisforcincuiboard for
boards, and the test of connection stability and the test of separating
tenden&PIRRE EdRductBd ORthiIHEPEctcit apParitas iFthe'eamgre an
manner.3g in Example. 1. 1he Jesylts gre ghowninJablek oyt poara for
evaluation, and the pressurization.against'tﬁe
circuit board for evaluation wés-then released. This
operatian'for'measuring;the electric resistance value
was conducted 10 times.in total. Thereafter, the |
circuit board for evaluation was conveyed ocut of the
inspection region of the inspection apparatus for
circuit beoards. This process was conducted on 100
circult boards for_ev&iuation to determine the number
of times (here;nafﬁergreferred to as “the:number=of |
éoﬁveyaﬁce-eﬁréfsfj_whgre'fhe.aniéoﬁropically
donductivé eiéétoﬁer éheet (a)-separated:frém'the
wiring board fSr connectioﬁ énd'adhered éo the
circuit board for evaluation when the circuit board
for evaluation was conveyed -out of the ihépection
regibn of the inspection apparatus for circuit boards.
The results are shown in Table 1
[00811 <Comparative Example 1>

In the inspection apparatus for circuit boards

produced in Example 1, the following anisotropically



[0092] Anisotropically conductive elastomer sheet (b): After a frame-like
spacer having a rectangular opening of 120 mm x 200 mm and a

thickness of 0.08 mm was arranged G6r a molding surface of the other
surface-side molding member, a molding material 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 molding

materiat brsiichtad manses shatrtbe nsolding sbrfacexthereefcomesintee of
contact with the molding material. In the above-described process,
polyestéhresih khebROpeaUcHs of ToraF MViStriesa FHeorfae Mapie (a) to
"Mat Lumirror S1-0") having a thickness of 0.1 mm were used as the one

surfaceSSlS MdlfingHember ahd e SEF&Gtate-<ité Moty = °°2ds
membeg With-he glassy surfaces Guriace roudhness: 0.04m) therept o+ ¢

used as the molding surfaces. Thereafter, a pressure roll device
composgghata Hressuedaland asuppaind ralbwas ssed o pinchsection
the molding material by the one surface-side molding member and the

other safacesitesmolding mensns, aafdy fednihg Emditting nateridhe
layer having _thickness of 0.08 mm between said one surface-side

molding fifember FicPthE §iBr %&rfgéé%ﬁje]mqlding member.
[ o&decromaangets weee then arnanged.on JeSRECIVG oner sheet (o) :

After a frame-like spacer having a rectangular
opening of 120 mm x ZOO.mm and a thickness of G.08 mm
was arranged on a molding surface of the other
surface-side molding member, a molding material
prepared in the same manner as in Example 1 was
applied tc within the opening of the spacer, and one
surface-side molding member was arranged on this
molding material in such & manner tﬁat thé molding
surface thereof comes into contact with the mélding
matérial.. |

| In the aboﬁewdescribéd process, polvester resgin
sheets (products of Toray Industries, Inc.; trade
name “Mat Lumirror S5iC”") having a thickness-of 0.1 mm
were used as the one surface—side'moldihg member and
the other surface-side molding member with the glossy
surfaces (surface roughness: 0.04 pm) therecf used as
the molding surfaces.

Thereaftef, a pressure roll device compesed of a

pressure roll and & supporting roll was used to pinch



back surfaces of the one surface-side molding member and the other
surface-side molding member to subject the molding material layer to a
curing treatment under conditions., 0f£20C for 30 minutes while applying

a parallel magnetic field of 0.3 T to the molding material layer in its
thickness-wise direction, thereby producing a rectangular anisotropically
conductive elastomer sheet having a thickness of 0.1 mm. The
thus-obtairechabisotrg picatly chaduetive: elasiames sheeidiacka durface ding
roughness of 0.13 m on one surface thereof and a surface roughness of

0.12m GifiecatheRuitace Hicrest and Eaatircdl thaeefdmdivegiapticles

ina pro%?rtlon of 12% in_terms of a volume fraction, This anisotro |CaIIy

conductivi &R 8F SHES 8 rBRndtid &8 ﬁ‘ﬁé&?’o picaifFcotti(thde
elastomgy spegL ()" J0883LiTaple AN 44NW O QLU L4 Q.

molding member and the other surface—-side molding
member. |
Electromagnets ﬁefe then arranged.on reépective

back surfaces of the ocne surface-side molding member
and  the other surfaceQSide molding member to subiect
thé molding'material layer tb a cuﬁing;tréatmeni
undér'conditions_cf 120°C fdr SD‘minuﬁes while
applying a parallel magnetic field of 0.3 T to theé
molding material layer in its thickness-wise
direction, thereby prcducing a rectangular.
anisctropically conductive elastomer sheet having a
thickness of 0.1 ﬁmL

.. The thuSWObtained'anisotropiéaily cdhdu;tive
'elaStome: sheetﬁhagwa'éﬁrface rbﬁghﬁesS:Of-Ofi3-pﬁ-oﬁk o
one surface théreof‘and.a surface;roughneSS-of |
0.12 pim on the éfhér éurfaée théreof and contained
the conductive?particlgsiin a p;oportion.of.12% in
terms of a volume fractién. This anisotibpically_
conductive elasﬁomer sheet is referred to as

“anisotropically conductive elastomer sheet (b)".



p OOp NvplOO inopLfJOO opUpll m(p-N ac7oSo w0
OO0 O6L wO'cD0 V14 bwwa F1C W98 Claims: 1. An adaptor
for inspection of circuit boards, compr%?ng: a wiring board for connection,
on a front surface of which a plurality of connecting electrodes are formed
in accordance

[0093] [Table 1]
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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, Wh%ein the anisotropically conductive
elastomer sheet has a surface roughness of 0.5 to 5 um on its front
surface coming into contact with the circuit board, and a surface
Claimeughness of at most 0.3 um on its back surface coming into contact with
the wiring board for connection, and wherein the wiring board for
connection includes, on its front surface, an insulating layer formed such
1. that eathofdhe feonnecting etectodes iséxposed, bod tisinsotatipgi sing:
layer has a surface roughness of at most 0.2 um op_its_front surface. 2. .
A% g&gpltgﬁfi?ci}r?s%%ec%g% of 8#&%%0‘*&%85 com &risﬁlrg?%{wﬁfﬁlg%b%%grd ?ofr which
a ploenrniectioncdh afronesurface of Wwhichr pligral pairs of comeecting accordance

... electrodes each compaosed aof.a _connectin rode for current. I

10 i K OhRERinG, BREOAET0r Yoo Mobirerent ate feed ot =0 o2

inspacteriiante avithi apatterivcerrdspontingitols patterpafetdctesnsprction;
inspected of a circuit board, which is an object of inspection; and an
anisotropically conductive elastomer sheet detachably 99 arranged on the

framt surfase of te. waringyboard: fbk CEonfections Whanein treheet detachably
arraggggnoBQam%ggnhggwi€MS§@%¥§¥@etBﬁsathe wiring board for
connection, wherein

the anisotropically conductive elastomer sheet has a
surface roughness of 0.5 to 5 um on its front surface coming
into contact with the circuit board, and a suriace roughness of
at most 0.3 um on its back surface coming into contact with the
rwiring board for connection, and wherein

the wiring board for connection includes, on its front
surface, an insulating layer ZIormed such that each of the
connecting electrodes is exposed, and the ilnsulating layer has

a surface roughness of at most 0.2 pm on its front surface.

2. An adaptor for inspection of circuit boards, comprising:

a wiring board for connection, on a front surface of which
plural pairs of connecting electrodes each composed of a
connecting electrode fcr current supply and & connecting
electrode for voltage measurement are formed in accordance with
a pattern corresponding to a pattern of electrodes to be
inspected of a circuit board, which 1s an object of inspection;
and

an anisotropically conductive elastomer sheet detachably



surface roughness of 0.5 to 5 um on its front surface coming into contact
with the circuit board, and a surface roughness of at most 0.3 pm on its
back surface coming into contact with the wiring board for connection, -
and wherein the wiring board for co Bection includes, on its front surface,

an insulating Ial){er formed such thaf éach paiIr of the connecting -
arrange on - The front surLaF? ? the w1V¢%£ Dﬁard for
efectrodes are exposed, and the insulating Tayer has a surface’ roughness

connafat most O prion its front surface. 3. The adaptor according to claim 2

for inspection of circult _baards, wheyelr the anig tg%oe%%!'g/rconggg@ée has a
eTas?omer sﬁeet |spdbta|ne% by containing a number of conductive

sur £ particlesaerbibiting mfaghefism dn @n elasticrpolybserit substance famktheoming
into ngg%%té@ Qs?ir%s Ie%l‘%e ggggﬁgtsob%satpda“%a a, t@ﬁ% éWlf'Sughn@ss cf

direction of the sheeét, théreby forming a plurality of chains of the
at meendlctiveyparticles 4 Theckdaptoracoording 1o ¢laim fordmspection bth the

Wi rilgjgc%ié agoérq%Ivvt&%rﬁ%@giqﬂis!otgq@c%yeqp@%ctive elastomer sheet is
stch that chains of the conductive particles are formed in a state
distebutedrinra plévedivection. SCARMESPebdibn apparasSor ciguittts front

surf P0ATds, compdsing.the adaplor.aceording ta,claim 4fgrinspectioof . or the
circuit boards. 6. An inspection apparatus for circuit boards, comprising

Conn e iquapioratebRARS tG -8RI BI6F fispediich 6f@rcktBosdddny. Agver has

a suliNSPestion appatatus for circult beards, somprisingsthe adapter agearding,
to claim 2 for inspection of circuit boards. 100 8. The adaptor according to
claim 1 for inspection of circuit boards, wherein the anisotropically

3. conductiveelastomersheehy o claim 2 for inspection of circuit
boards, wherein the anisotropically conductive elastomer sheet
is obtained by containing a number o¢f conductive particles
exhibitin@ magnetism in an elastic polymeric substance, and the
conductive particies are oriented sc as to align 1in a
thickness-wise direction of the sheet, thereby forming a

pilurality of chains of the conductive particles.

4. The adaptor according to claim 3 for inspection of circuit
boards, wherein the aniscotropically conductive elastomer sheet
is such that chains of the conductive particles are formed 1in a

state distributed in a plane direction.

5. An inspection apparatus for circuit boards, comprising the

adaptor according to claim 4 for inspection of circuit boards.

6. An inspection apparatus for circuit boards, comprising the

adaptor according to claim 3 for inspection of circuit boards.

7. An inspection apparatus for circuit boards, comprising the

adaptor according to claim 2 for inspection of circuit boards.



is obtained by containing a number of conductive particles exhibiting
magnetism in an elastic polymeric substance, and the conductive
particles are oriented so as to align in a thickness-wise direction of the
sheet, thereby forming a plurality of chains of the conductive particles. 9.
The adaptor according to claim 8 fdrlifispection of circuit boards, wherein
the anisotropically conductive elastomer sheet is such that chains of the
5. cepducliyeparticles arg-formeddn & skalg distibuted insaplanedirection; reus

10. An inspection apparatus for circuit boards, comprising the_adaptor

boardgcorditrie ‘i Ffof THspeEloR bF ditdult boRdsiCTE VAn fkpetiair™ Sheet
is APParatyg fopgircuit hoards; cemprisingriheadator asgarsing teeclaim& icies

for inspection of circuit boards. 12. An inspection apparatus for circuit .
exhipbhidd cBAPASIYTRe LadddtoraccordingR6 tidifn t for speciiBhos &7¢ =2
conaGeyithoards 10k ABSTRACT Theiiowenton prevides anmdaptarfen  in &
. Iinspection of circuit boards, by which an inspection operation. can Qer . :
thic Rty tafiedoutevehWherrdlectital imspection is-cortintously” -9 @
p1lureQndycted opragreat dlimber efiui boasdstorhe inspected, the

original service life of an anisotropically conductive elastomer sheet can

be attained, and the anisotropically conductive elastomer sheet can be
o, easily replasedby=anewdinepwhen theanisétrdpicallynsprductive of circuit
boarSE?Kmﬂgégfﬁt%ﬁg”%gggbr%ggﬁc%Tiy conductive elastomer sheet
is such that chains of the conductive particles are formed in a

state distributed in a plane direction.

10. 2&n inspectiocn apparatus for circuit boards, comprising the

adaptor according to claim 9 for inspection of circuit boards.

11. An inspection apparatus Zor circuit boards, comprising
the adaptor according to claim 8 for inspection of clrcult

boards.

12. An inspectien apparatus for clrcuit boards, comprising the

adaptor according to claim 1 for inspection of circuit boards.



an inspection apparatus for circuit boards, which is- equipped with this
adaptor. The adaptor for inspection of circuit boards of the invention is
equipped with a wiring board for conhéétion, on the front surface of which
a plurality of connecting electrodes have been formed correspondingly to
electrodes to be inspected, and an anisotropically conductive elastomer
sheet detachably arranged on the front surface of the wiring board for
connection. The anisotropically coRdeERe€ Elastomer sheet has a surface
roughness of 0.5 to 5 m on its front surface coming into contact with the

circuit board, ahd% SETACETRRYNAESY tf 8P nfRt DXERIGH ittPacknspection
?Lgféﬁggoggaac}%lth the wi w%f g,.board for connection, the . .

surface com p
wiring board¢ or connection has, OR its front suri‘acgi *&4n st al?lngl?ayer

formed @2 iBsushsomanperthat eaghaithecennesting elesctiodesis

exposed, and the insulating layer has a surface roughness of at most 0.2

gm on itsrfegrecsurfacel s continuously conducted on a great
number of circuit boards to be inSpected,'fhe
original service lifé'of-an anisotropically.
conductive'elastomer sheet can be attained, and the
anisotropicallyjconductive=e1astemer sheeﬁ'can-be
easily'replaced-byeaﬁnewuone=when.the'aﬁisotropieally_5
conductiVeeeleStomer-sheet suffers from-troubiejeénd-
an inspection apparatus for circuit boards, which is
equipped with this adaptor.

The adaptor for inspection of circuit bocards of
the invention is equipped with a wiring'beard for
coﬁnection;uon the fzont.Surface of which e'plurelity
-of connectlng electrodes have been formed - |
correspondlngly to eiectrodes to be 1nspected. ahd'an 
anlsotroplcally conductlve elastomer sheet detachably
arranged on the front surface of the wiring board for
connectlon,' The anzsotroplcally conductive elastomer .
sheet has a”sUrfaceerdﬁgheess 6f 0.5 to 5 Wm 5n its
front surface coming inﬁo-contact with the circuif
board, and a surface rocughness of at most ¢.3 Um on
its back surface coming inte contact with the wiring
board for connection, the wiring board for connection

has, on its front surface, an insulating layer formed
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in such a manner that each of the connecting
electrodes is exposed, and the insulating layer has a
surface roughness of at most 0.2 Um on its front

surface.



