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 @01idecting theThspectioneelectiodesn inthis nspectsen elecirodedigvicertofor
electrodes to
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



be inspected of a circuit board that is an object of inspection. As the
adaptor of such an inspection apparatés, 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 surface of this wiring board for
connectiors §6603]ons theewirinerscard fer egnrectied jn thig adapidzate r
known that having, on a front surface thereof, a plurality of connecting

electrode’r afraRged 1T attsrdafes SHthiaPaltém dorregohtinly 8 actrodes
pattern of electrodes to be.inspected of a cjrcuit board, which.is an object

of inspe%%or?%ngd,lgrslpaeggéf Islur?agceectlﬁﬁcr}ego? éit Bluraffty ot termrinar ©9es to
electrodes arfangad-iniaccordance-with & pRItern coresponding 19.3 et of
pattern of a plurality of inspection electrodes selected from the grea
numberiotthecinspectio gledtrodesdp therinspestinm: electiotde device n

(see, for example, Patent Art. 1), that having, on a front surface thereof,

pairs of AE&TEEHAY elébfdGed adcPESMpbEEYBf AlvvRnBetiig: @léctrobring
for curr%%taszcgp% ang a c%nrle.cting elﬁiggde for voltage measurement

X c ihee With a Pattert corrEsgsiHing i SktiBded3a rd

and arranged iIn accoraance witn a pa

to be ingRected:gf &ercult:bard whichds an. ehiect gt inspection, and,

on a back surface thereof, a plurality of terminal electrodes arranged in
accordanceswitl arpatterincorrespondingdo @lpaiteifer 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



of a plurality of inspection electrodes selected from the great number of

the inspection electrodes in the inspeation 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, an open short-circuit

test of each circuit in a circuit board, and the adaptor having the latter

wiring beard-ter cespectien issused i ar glectiis Jesistancedneasuring

test of each circuit in a circuit board. [0004] On the other hand, the
anisotropicadly tcorfductveeslastomersshiet is:a shbetéxhibitiigce thereof,
conductivity only in its thickness-wise direction or exhibiting conductivity

only in fhehidkAesERiSe difddlibhavh&t RS prRE_aINSEd SaHEthoks of
various sirustuses have heretofore been known. For. example, Patent At
3 discloses an anisotropically onductive efastormer sheet (hereinafter

also refgrred t91as-2isRersian tybeanisatkepically qonductive 8lastomer s rom
sheet") obtained by uniformly dispersing metal particles in an elastomer,

and PatentAdr 4adisclogesram anisbtropicatiy conductivecelastomer sheethe
(hereinafter also referred to as "uneven 4 distribution type anisotropically
conductVe RESStofTer 3Heety btaifted byunevefly distibeliagPparticRatent
of a conductive magnetic, substance in elastomer to form a great
numbelr?z%nf“c'on%)lrjrz:tig\]"‘:/ien %aﬁ?lefos%rﬁ%}%'paﬁg%a% ‘—"le%’d&'eonrdci)rl'fé]:1 ad <he formexr
thicknegs-Wis® 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



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 between
the surface of each conductive path-forming part and an insulating part.
These anisotropically conductive elastomer sheets are obtained by

charging.a malding material yith, gonductive parides exibiing, .
magnetism contained in a taterial for polyn%erlc su%sfance, which will

become anselasticepolymeric-substancerys Beind;e\ured, njo A:meld; 1+ 1 ng

thereby forming a molding material layer having a necessary thickness,
applyingpamagietic fidld4o thethotdingenategakiayer indstance in an
thickness-wise direction thereof and subjecting the molding material layer

to a curifig ¥eatMent. i sieA™ar afkefEpalip esndictiverciysteiiee path-

sheet, t conductive F%articles are cont%g%d in the bashe, material

compos%% SR eBEfiC DoRATEHCEUHSAEY in & Sate briehtsd 8045536
align in the-thickness-wisedirection, and a.condyctive.pathiis f%mda@ig

chain of a great number of the conductive particles. 5 T0005] Among suc
anisotropicailly sonductivieselastamershkeets thedispersion tgpeliscloses an
anisotropically conductive elastomer sheet has the advantage of the

following poifs cBhpared Withahe tineverrdiswibufion efgel y conductive

anisotropically conductjve elastomer s )
éﬁas%omer ;%eet w%gg a Q%?fer@nce in lewvel 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.



(1) The uneven distribution type anisotropically conductive elastomer
sheet needs to be produced by usingsa special and expensive mold,
whereas the dispersion type anisotropically conductive elastomer sheet
can be produced at low cost without using such a mold. (2) The uneven
distribution type anisotropically conductive elastomer sheet needs to form

[ 06@Rductive p@ﬂﬁgﬂaﬂggéﬁugﬂﬂ§E@96¥§E§ﬂ@y]Q&KHE%ine elastomer

corresponding to a pattern of electrodes to be inspected and is
individuslyegreduced acdersing tora cisaiit koard dhatis apsabject of
inspection, whereas the dispersion type anisotropically conductive
elastonfEnsheet £an el aségesspeetivs dfahe pPattendvbaleegedestothe

be inspected and thus has general-purpose property. (3) Since the
unevengﬁisseﬁfb"fﬁf&ﬁ 8e “Aris G BImRAR cEdut VeI SEIHRT sheet

exhibits; : jvity.at i nducti -farming p. i
thickne%'iséq-af/)vgi]gg%?r\g%ﬁ gn %eg r‘% o%%% %/ %%Enlo%t %x%gibi?égﬁ g tj: (E?igﬁ)? at its

- insulatisgpatte poshioptng of the conductive path-forming parts to
electrodes to be inspected is required when the uneven distribution type
anisotrépicaffreondgotie @lastorher thest isysedawhersasthecally
dispersion type anisotropically conductive elastomer sheet exhibits

conducti ‘69&???%_\%8%t%63@1%‘?§0ﬂﬁ% thitKREs SRS Girettio
thaeo%gg&;%@g&%&mgg 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 direction thereof and does not

exhibit conductivity at its insulating part,



to the electrodes to be inspected is unnecessary, and an electrically
connecting operation becomes easy. [80061 On the other hand, in the
uneven distribution type anisotropically conductive elastomer sheet, the
insulating part mutually insulating adjacent conductive path-forming parts

is formed between the adjacent conductive path-forming parts, so that the
unevenghistrbution tyge anisoteopiealy.condustive glastomarshest has +o
the advantage of having performance that electrical connection to
respectivezelectrédes toobédnspented can besachéenedrwith hiigin  the
reliability in a state that necessary insulating property has been retained

betweeH AR NELREFOHES 1O Be Tl &S Bd BoEA abbE A CircaR HoafRt i ve

in which the electrodes to he inspected are arranged .at a small pitch, i.e.,
having ﬁ%%srég&sﬁlg%owgr %:(s)m%sa%% W%‘]eIEE%S%&%iO%%%Bg sion type
anisotropically+ copduciive plastomer shest.dn 1he dispersigR P xnip i ts
anisotropically conductive elastomer sheet, however, higher resolving 7
power is @actieved-astts thicknesa deehmies smallercbecause-eanductive o
paths formed in the thickness-wise direction become short. Accordingly,

that haviRg &<SfaR thicRFe S RAsEREs tHedispérsiehepee positioning
anisotrgpically conductive elastomer sheet in the adaptor when a circuit
board, %\OW%‘I%% aeplfzc%gcﬁggﬁeser% 8Ie£():?roﬁré§?§ Bg?ﬁsﬁgctgﬁ%egﬁ%ﬁ,aigy , and

inspected. c1ectrically connecting 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



[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 inspécted"), which is an object of
inspection, is conveyed in an inspecting region by, for example, a
conveying mechanism of the rail-conveying type having a conveyor belt
and a guide rail, the anisotropically conductive elastomer sheet in the
adaptomiseought intohcontact with Electiodes (hereindferalssreferéd ex
to as "electrodes to be inspected”) of the circuit board conveyed tothe
inspectf§Tagioh, ﬁﬂac?ﬁé?%ﬁf%tﬂ?p%Iy%?fﬁﬁ@tiﬁé‘el‘é@ﬁ)rﬁél&i@é? fe-wise
pressurized in the thickness-wise direction thereof, wherehy electrical,
connecﬁ%(%nr of %@O&e%t?gé)énse togt%) 3irﬁ’s’pecgtcéaC())Jf(g%engi?c:{flt %gr tobe "¢ ¢

inspectgehfa the: inspectian electiodes in the inspegctionslectrpde Javice
is achieved. In this state, necessary electrical inspection as to the circuit
board te he® inspetted isvcarcudtect: After electricahnspectien astothe
one circuit board to be inspected is conducted, the pressurization against
the circBRPOARF td'BETINEpEcted el rel a8t thel rciititsdhrg t8 bech

inspected is,conveyed from e inspegling region to. Rroperpiace. . -
another circuit boar oEe mspec%ed IS conv yedtto hé inspecting région,
and the;saype -opefation as described above is repeated on said another
circuit board to be inspected, thereby

[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



conducting electrical inspection (see, for example, Patent Art. 6). [0008]
However, the adaptor used in such arginspection apparatus for circuit
boards involves the following problems. More specifically, the elastic
polymeric substance, for example, silicone rubber, forming the
anisotropically conductive elastomer sheet bears adhesive property by
pressurization, sg that.the, anjsotropically.candugtive elastomes sheet . ; o,
may adhere to the surface of the circuit board to be inspected in some
cases when-the-peessurization against the wircuih bpard taibe inspesteddsed,
released, and may not be easily separated from the circuit board to be
inspectéd sWthierssuch a pheronigrrorniakes prace] el idircoftdodrd-to be
inspected, which has completed the inspection, is not surely conveyed

from thé REFELHTY regidR L 6PMHE anisStFoicdIcondiRAvE ot Blakfomer
sheet is separa; eddfr%n the wirin bc%ardqutrhcgnnection @srgt adheres {

1l 0
the circliit Board to' be in%%%%?g , and the circuit Board fo be nsrpee%%e isto =

conveygd i this statee Asaa Fagully the electricaldaspection ainspected
subsequent circuit board to be inspected cannot be carried out. As
described abovethé comventionaladaptoninyokves @problain tthat i égne
difficult to smoothly conduct an inspection operation when the electrical

inspectfitf I EoRtindoush? RERABEEd TP Great mifmsertsrd 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



circuit boards to be inspected. [0009] As means for solving such a
problem, are considered a means thatgfhe anisotropically conductive
elastomer sheet is fixed to the wiring board for connection by means of a
fixing tool, a means that the anisotropically conductive elastomer sheet is
fixed to the wiring board for connection with an adhesive, and the like.

However . the fgalrrel%r means involves a Péoﬁ%lgmf Jg%%t since the elastl%orSLr 4

elagt 13 58 Wirl
polymeric Substance orming the an%otroplcally conductive elastomer

sheet isrflexiblgrandovsin stkength.aperion afdheranisetropicallboara to
conductive elastomer sheet, which has been fixed by the fixing tool, is

easy to be biokgrecard pasticlilarhs the portion isearly brokee whesnptheted
thickness of the anisotropica%}l%conductive elastomer sheet is small. As a
result, the sERAESYE difé Bf tHel anig6idHicallP tohdbefve élastdtfer

sheet |S@§?ort, O.ncg]f ofher hand, the I%tt%r means mvolves&rproblergo

that it is Stomeratd

fficart to replacI:leS 8r%alglttfjﬁgnafﬁsotropical‘cl'ye %r&f&}ctlve Slastomer

sheet by @ new ong when the apisetropically, conductiyerelasiamge sheet 4
suffers from trouble, and so it is necessary to replace the whole adaptor

includingtbe sjringrboarth ferconnecliondAs adestlivotieasednproblem
inspection cost for circuit boards is incurred. [0010] Further, as means for
ianHM@hﬁéaﬁﬁeﬁ%nQﬁfficult to 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



the anisotropically conductive elastomer sheet to the circuit board to be
inspected, have been proposed a meaps that an adhesion-preventing film
is provided on the surface of the anisotropically conductive elastomer
sheet (see, for example, Patent Art. 7), a means that the surface of the
anisotropically conductive elastomer sheet is subjected to an anti-
adhesio}n,tjrceatment such as a corona discharge treatment, glow
discharge tr%aﬁﬁerifr?ﬁla%ﬁfaf’ﬁ@ﬁﬁﬁéﬁ?%%ecﬁggtﬁéﬁy&&iéﬁ tomex
treatmepy, glectromagnetic wave treatment or radiation treatment (see, for
example, Patent Art. 8), and a means that the surface of the
anisotropically cenductive-etastomer sheehis rougheneddses, fohvoives a
example, Patent Art. 9). However, these means make it possible to inhibit
the adhesionlofthd aaisotropically cdAdactive 1o efastomes sheettotthe
circuit board to be inspected, but it is difficult to prevent the anisotropically

conducﬁ\?elél%gfb‘?ﬁér_csﬂe%‘f fr‘bﬂ?géﬁéﬁa_‘t’iﬁg ?’%ﬁ?ﬁ%n%riﬁa%%gr&’yo_ra new
connectign, Afer gl 115 necessanvie fithe anisoliopicaly condueive. .

elastomer sheet to the wiring or connection by means o IXing

tool or aghesives {GGLL} PatentAR rbulapanese Patent:ApplicatieBessary to
Laid-Open No. 249924/1994; Patent Art. 2: Japanese Patent Application
Laid-Operr No: 2001238492 PatentArt. 3idapadesa Patentipplicgtigroard

Laid-Open ‘ , o ,
for connection. As & 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



No. 93393/1976; Patent Art. 4: Japanese Patent Application Laid-Open

No. 147772/1978; Patent Art. 5: Japanese Patent Application Laid-Open
No. 250906/1986; Patent Art. 6: Japanese Patent Application Laid-Open
No. 258350/1995; Patent Art. 7: Japanese Patent Application Laid-Open
No. 2001-185260; Patent Art. 8: Japanese Patent Application Laid-Open

No. 2001185258 Palent At Japanese RatentfApplication L.aid-OpER ¢ o
No. 2003-77560. DISCLOSURE OF THE INVENTION 12 [0012] The

presentinventionizasdieeit made ap the-basis of thefaie@eibgropically
circumstances and has as its first object the provision of an adaptor for
inspectiohstudifcuicbcards, tapahichha@s inspeetiors eparaiohiant bem the
smooth[{y,carried out even when electrical inspection is continuously

€

conductetfon d Jr8ar Runer ST LREGit bBRrds forbé dpected: the ©
original service life ofan anisotrapically s%oélﬁyﬁﬁ‘é%ﬁ?ﬁt%%%e@f\ﬁ%”

be attained, and the anisotropically conductive elastomer sheet can

easily replaged by a new oneshemieanisatiopisaliy condugtiverection by
elastomer sheet suffers from trouble. A second object of the present
inventioreis®s  rdvidesart irspeeticie apparatasifer sireait boards,

[0C011] Patent Art. 1: Japanese Patent Application Laid-Open
No. 249924/1894;
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
No. 250906/1986;
Patent Art. 6: Japanese Patent Application Laid~Open
No. 258350/1985;
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



which is equipped with the above-described adaptor for inspection of
circuit boards. [0013] An adaptor accoréing to the present invention for
inspection of circuit boards comprises a wiring board for connection, on
the front surface of which a plurality of connecting electrodes are formed
in accordance with a pattern corresponding to a pattern of electrodes to

[ ke ispected ofg, cireyit hoard, which.is an gbject;of inspectian é’%r;, tﬁe% basis

anisotropically conductive elastomer sheet detachably arrange
front sudace: aktheswising:heard e conngsticns wheteindheas its first
anisotropically conductive elastomer sheet 13 has a surface roughness of
0.5 to 5P DAdLs frdnst Baades somimtfinte coneptwith fthe cirogipboardyn of
and a surface r,ougﬂhness of at most 0.3 m on its back surface coming into

i

contact ithdhe wirRg Botrd R E8rAcECth, ARdRATrEPRhERGRAG boRrdan

for connsgtion has, 90 its, rgnt.gurface. andnsulalind layer formed in such
a manner that each of the connecting electrodes is” exposed, and the

insulatinglayerhas A suifacen raughnessof at mast 0=2myan ifsdrant +

surface. [0014) An adaptor according to the present invention for
inspectiongfeircaif boardsidamprisesia wiring ebcarddercathectiba, on
the front surface of which plural pairs of connecting electrodes each

composet8f 3onRBETG ElettrbBe d6r EdrréMt tpphrarEal 1y

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



connecting electrode for voltage measurement have been formed in
accordance with a pattern correspondifng 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 ggaé%%rrqgrs shegt has asurface roughness of
oming into contact with the circuit board,

0.5to 5 mon its front surface
and a surfiace: rughiessf at t10st On Arenits hracks sudace-cemingintas |
contact with the wiring board for 14 connection, and wherein the wiring

board farrebnnestion has, onishfrestssurfacet amdasulatidg bayevforined back
in such a manner that each, pair of the connecting electrodes are

exposed A e MeUERRgiAyE A 36Hale ToughRe¥s 6F38mBSFES for
m on itscf&@lte%ggaoc& [%%Jéuﬁ él}%gglaptor according to the present

invention for inspection of circult boards, it may be preferable that the
anisotropically eaaductiven glastermner sheetkeabtained by gantaining 85
great number of conductive particles exhibiting magnetism in an elastic
polymeiie saistancéaand the:comduttive i partithesshe briented somastoch a
align in a thickness- wise direction of the sheet, thereby forming a

pluralityGFeHaind BRthe* @Gt uthive paridds ah stiel anadapisris s

inSp8d%§5§§é89nand 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



boards, the anisotropically conductive elastomer sheet may preferably be
such that chains of the conductive paftjcles 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]
Accordin%to the a%%ptorsn%f tQﬁ éprgignt invention for inspection of circuit

boards, © BR80rTacd of e anlsotFoplcally conductive elastomer 15 sheet,

with which the cifguit board fo.bednspecied comes intg coptact, isn i +s
roughened in such a manner the surface roughness thereof falls within a
specific frange, wherelnea centach arda héetweersthercircoitmbdartkiode-h a
inspected and the anisotropically conductive elastomer sheet is small

when préssifization agaret tiradircuttbdard 16 YR ishEee Rt TEeEREE S
so that the adhesion property that an elastic polymeric substance formin

the ani§StFopicaiR cShuuttive EkstomEr shdetihs &t he "appte S8 > C°
thereby prey nﬁ@gsorgghg)gir}gotg %W‘goﬁﬁpi%”%gng%%}% f#%%tgénceé.
to

sheet from & ering to the circuit boar e inspected. In addition, the
roather surface of the: aaispiropicsily copduativeselastormer sheatwith

which the wiring board for connection comes into contact, is formed into a

flat surfaceBaviagm small inspection of circuit boards, it 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



surface roughness, and the wiring board for connection has, on its front
surface, the insulating layer having asgnall surface roughness, so that a
contact area between the wiring board for connection and the
anisotropically conductive elastomer sheet is great even when the
pressurization against the circuit board to be inspected is released, and

the adh sior;rbetw.e nb tp ecomes high, whereby the, adhesion
propertfe{h%?fﬁe glﬁ&c%%wcr%e% Su Jsﬁ?acn{g("-:- o{é)r%%@ hg%nt%seot%onpsi@aﬁ@ted

conductivs, L& elastomersheet has canhig fully exhibited:. A a, result the +he

anisotropically conductive elastomer sheet can be surely held by the
wiring beatd torecannegtions thereby peaveriihg 4he anisofropicallyci fic
conductive elastomer sheet from separating from the wiring board for
connectici:decofdif Bl andnSsaction opetafiorP 84 BENshbOtHN: EakicH

t h lectrical i tion, i ti ly conducted t
b G o6 G B hEReGEH. St THE SRR

conductive,alastoer sheet isdetachanly pravided on the wiring board for

connection, the anisotropically conductive elastomer sheet can be easily
replaced by new-one evenpdiens thetarisetiepically eenrductive be
elastomer sheet suffers from trouble. Further, since there is no need to
mechariiéage fik #ie ARisbEOPRMY cofdudiiitelabDmeHsiebtfo 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



the wiring board for connection by a fixing tool, it can be avoided to
damage the anisotropically conductive glastomer sheet by the fixing tool,
whereby the original service life of the anisotropically conductive
elastomer sheet can be attained. [0018] According to the inspection
apparatus for circuit boards of the present invention, the above-

described adaptor forinspection.of gjrcuitboards .s 17;provided, so,bat
an inspection operation can be smoothly carried out even when electrical
inspectipas is1eontiteushy icontdustet-en awgreanaweberraf €irewit baatds
to be inspected, the anisotropically conductive elastomer sheet can be
easily replacéd bynaPrRws e even v rtthe s aticpisal lybeornad clive
elastomer sheet suffers from trouble, and moreover the original service

lfe of tHePBMSGHropally- BBtV ETASTmME st ekt cah e attaiRéd Y
BRIEF DEXRIENONOELRNRANMNCS A ALEL, Hitd, czom tne

cross-sectional view illustrating construction of an adaptor for

inspectipnraf iy CUit sbeRrds Aceerdirg ta He. first embodiment of the
present invention. [Fig. 2] illustrates, on an enlarged scale, the front

surface of a widieg bodid:for Conpactiorsipetheladaptoe fertihspection dfe
circuit boards according to the first embodiment. [Fig. 3] is a

mosss%@ﬁﬂﬁﬂ%ﬁw?ﬁmgﬁﬁﬁnﬁﬂﬁaeven when eléctrical 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



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. 18 [Fig. 5] is a cross-sectional view illustrating a state that via holes

have been {ormed indhe cigspegtive fypugh-holesfoungdinthe.an pe
laminated material. [Fig. 6] illustrates a state that connecting electrodes
and pateredtiwitingaearts kadve beer farmectan &freontsurface dtkapection
insulating substrate, and terminal electrodes have been formed on a back
surfacelthefEBTLFGOASS & 69882 ERGN&Vid HRRTatiRgEL §taté that
insulating layers have been formed on both, surfaces of the insulatin
Substrate (P15 3] Mstrates orPin SHHFGE] Sodle b Par o A7 OFL C2 11
anisotraically¢anductive glagiomersheet in.thepadaptor {or ipgpection ofy,,
circuit boards according to the first embodiment. [Fig. 9] is a
cross-sectienalasiew dlusiratingra iStaiedhataene-syrfaca-siglequalding: ive
member has been superimposed on a molding material applied on to a
molding baffacaef tHgttier sufaceside pbididg Whembernd 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. 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 layer having a necessary
thickness has been formed between the one 19 surface-side molding
member and the other surface- side molding member. [Fig. 12] is a
cross-segtional view Ulustrating a-dispersag state: af,conductive particles,
in the molding material layer. [Fig. 13] is a cross-sectional view illustrating
an appatattis faarodutinghan anisbiopically sofduetiveé efastoraer
sheet. [Fig. 14] is a cross-sectional view illustrating a state that a
magnetieR&ld HaswseeH appiigeferd sholbigafteial tdferinminated
thickness-wise direction thereof to form chains. [Fig. 15] is a
cross-s&atdhal Yiew illustrating a distributed state of chains by conductive

particles \when gymaghelic figld-has.been appligd.to a malding; material

layer in a thickness-wise direction thereof In the case where one

surfacesside melding memhes teempased of adnagnetic substancehastormed

been used. [Fig. 16] is a cross-sectional view illustrating a distributed
state ofcghaing by tie eondaciivec pafticleisiarmaniBotropiealy esrductiveé

elastomer sheet produced by using the one surface-side molding
terminal electrodes nave been formed on a back

surface 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



member composed of the magnetic substance. [Fig. 17] is a
cross-sectional view illustrating the canstruction of an adaptor for
inspection of circuit boards according to the second embodiment of the
present invention. 20 [Fig. 18] illustrates, on an enlarged scale, the front
surface of a wiring board for connection in the adaptor for inspection of

circuit bogrds.according 9 the-secopd grabodiment [Eig, 19t llustates .o -

the construction of an inspection apparatus for circuit boards according to

the first enahodipent abthedaesent invention. [Fig. 20] illustrates the
construction of an inspection apparatus for circuit boards according to

the secddd embbdimént ¢f the presert iivarition. [ERjY 21libustrating a
cross-sectional view illustrating the construction of an adaptor, for

inspectioh TR eHEGE BoerdS alordMy o flfth e Bniddiment Bf the®
present inve Iion.l[ﬂFi .22_L]i ay %§-sectional view illustrating a state

that bas%o?%%%qfor %%r?ﬁecaf?hg %gctro'des and patterned wiring parts

have begssfgrmed pniafrant sygface ek andasulatinggubstrate 4 a+ing an

production process of a wiring board for connection in the adaptor shown

in Fig. 2ipfor inspestidic of prawit bbam s fFign 28piszroross-sertionalductive

view illustrating a state that an insulating layer has been formed on the
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.



front surface of the insulating substrate. [Fig. 24] is a cross-sectional view
illustrating a state that connecting elegirodes projecting from the surface
of the insulating layer have been formed. 21 [Fig. 251 is a cross-sectional
view illustrating a state that terminal electrodes have been formed on a

back surface of the insulating substrate. [Fig. 26] is a cross-sectional view

illustrating .a_state.that an insulating layer has been formed on the hack
surface %%Jtﬁe' ir?s%iatf’n*g?g&%sﬁ% ee.gDEé%F?IET?SEI%Ee ARACTERS®

[0020] % Cirehit board te bginspegpted ZElectrode tg bedpspected dn in the
Electrode to be inspected 10 Adaptor for inspection of circuit boards 11
Wiring haandfor canmectionpEz tnsutating suibstrater ¥ Eonnectingerding to
electrode 13A Thin metal layer 13B Base layers for connecting electrodes

14 Pair'dteoRRESHT eRetddBER2a Connecting electrode for current

supply 14b Cowri:tingtelectrode for vglta e measuretment 15 Terminal
electrodé 18A THid 5P%§£?ﬁ%slni‘:er%a v?/lr%%ﬁrfbca I}’gﬁeronedav{/liring

part 169£§Bé¥%§on apparatus for circuit boards according to
the first embodiment ¢f the present invention.
[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.



16c¢ Interlayer patterned wiring part 16H Through-hole 22 17 Insulating
layer 18 Insulating layer 19 Protectingzseal 20 Anisotropically conductive
elastomer sheet 20A Molding material layer 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 Pessure il device 27, 28 Electromagnet 30,Unpersside Jig ory

inspection 35 Anisotropically conductive elastomer sheet 40 Inspection
electrode gewicerdl Inspestion elesirode 4x3kaspaetion been formed on a
electrode-supporting plate 45 Upper-side supporting mechanism 46 Base
table. 47aS#psortifgPin 48 Connéctow 581 giersidé figFéeinspection 55

Anisotrogipally conductive elastomer sheet 60 Inspection electrode
device LF1g. 26] 1s a cross-sectional view 1lllustrating a

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
i1 Wiring board for connection
12 Insulating substrate
13 Connecting electrode
132 Thin metal layer
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 patterned wiring part

16H Through-hole



61 Inspection electrode 23 62 Inspection electrode-supporting plate 65
Lower-side supporting mechanism 66-Base table 67 Supporting pin 68
Connector P Conductive particle C Chain of conductive particles D
Projected portion in anisotropically conductive elastomer sheet V
Recessed portion in anisotropically conductive elastomer sheet T
Projecteid7por%'%nsiri%r,\ﬁel surf'i\ce-éslﬁde molding member H Recessed
portion ih one Stiffaceside m(‘)BI‘d/mg member R inspection-executing
region Y\ Elegtric wite BEST MQIE FOR CARRYING OUT THE
INVENTION [0021] The embodiments of the present invention will
hereinafter berdescsibetrin detail. Fig. 1 is a cross-sectional view
illustrating the construction of an adaptor for inspection of circuit boards
accordirg to the fisstieinBaditierit of Ahe PréEsert ifventibRmFRisHtiptor
10 for inSé)ection %f, circuit boards js used for carrying out, for example,

an oper? Fort et tdst6i &ird At boadE 24

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



to be inspected and has a wiring board 11 for connection and an
anisotropically conductive elastomerzsheet 20 detachably provided on a
front surface (upper surface in Fig. 1) of this wiring board 11 for
connection. [0022] The wiring board 11 for connection has an insulating
substrate 12, and a plurality of connecting electrodes 13 to be electrically

conneciesl toglegipdes:to e inspested o ihesircuitpaard 1q be
inspected are formed on a front surface (upper surface in Fig. 1) of this
insulating substrater 12 ase alsorghvown iy Fige 2hdhéese connecting
electrodes 13 are arranged in accordance with a pattern corresponding
to a patférn oPtheelééfodes to be inspected of the circuit board to be
inspect%q. Further, an jnsulating layer 17 is formed on the front surface
of the insulatiﬁ&%%%t%tréglfﬁ?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 asriaspeciion eleetrode «device are formed on a back
surface (lower surface in Fig. 1) of the insulating substrate 12. These
terminal @lectfédes!15 Are ApAhGetVA aeedidahtes with a pattern
correspondin%to a patteﬁ{'n of a plurality of inesspection,electrodes selected
C

from anfong a'gte&CATNORP BF irdpettioR Rie ot e 35 CRPEGToR’
electrode device and arranged at positions

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



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, 0.54ym, 0.45 mm, 0.3 mm or 0.2 mm.
Further, an insulating layer 18 is formed on the back surface of the
insulating substrate 12 in such a manner that the respective terminal
electrodes 13 are exposed. Each of the connecting electrodes 13 is

electrically connected tq proper terminal electrode 15 thro gﬁla internal
wiring 1 %ofr)nepo"]“s%%pﬁcaqc gg?tgfﬁléd%vﬁﬁna E)J&rfigg%ﬁﬁé:éy on h%?r%nt

surface of the. dasulating substratenlZand @p\ﬁi% hole,16h extending.
through in a thickness-wise direction of the insulating substrate 12. [0023]
The insulating dayer 19heaminglintteacntaeibdith ihe-ahisofropicallyfront
conductive elastomer sheet 20 has a surface roughness of at most 0.2 m,
preferalsly *6.80¢ td OPPAT risrefisreferably™@.01 t3 0.0% m-6a Stsfertg

t invention, the term "surface roughness" means a

surface, In the prese i
center-l%%aé'—\;erige Gffa&é %ﬁﬁhﬁé’&'Ra pre_scribeq inJIS B 06_01. If the
[0%‘2@1 e roughnegs op the front suriace of fhe insylatinglaygr 12 is 190

rough, adhesion to the anisotropically conductive elastomer sheet 20
becomes insuéficient, sathatrtisifficylt 4 prevept thes anisoteopically
conductive elastomer sheet 20 from 26 separating from the wiring board

11 for conRE&R: ThethRKAESSBFthEInsglakifg R tirijgally connected

to electrodes 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



preferably 5 to 100 m, more preferably 10 to 60 m. If this thickness is too
small, it may be difficult in some casesto form an insulating layer 17

having a small surface roughness. If this thickness is too 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 e!_:ag amer %'1%%%2:0@ ehe th‘i;ckngss o&thag insulati(qgali er D1587]%ions
prefera%fflséjto 100, mére pre era%ﬁ/ 15 to 80'M. [6632121? S & materiar
forming.thejinsulating substraten 12.:May beusechthatgenerallk yspd as a
base material for printed wiring boards. As specific preferable examples
thereofzmay bermehtiénedh ,pdlyipiidexesias,fassnfibér-r@imfarced. 75 mm,
polyimide resins, glass fiber-reinforced epoxy resins and glass
fiber-refhfércd@ bismaleimitiotfazindFesins.Oasa Piaterfal Forifidg tHie?

insulating layers 17 and 18, ke used a polymeric material capable of
being micIagd T HSGHAG tin fitn TR TRECIHE preferabie eampgs = °f

thereof, may he.mentioned epgxy FesinS; acrylic £esins. PHENoLI8SiINS, 2+ the
polyimide resins, polyamide resins, mixtures thereof and resist materials.

[0025] Thewdring beartkthioraConneetianr cdn Hel/ predusgthderl. Fach
example, in the following manner. A laminated material obtained by

laminatiy thive A6k REeis I3A G RI-IDA SR bbth sarfaéeseraal 1y

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



plate-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 corresponding 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 b

DY
a numefiERRF EdntFliet diiling Gpparatis, SP4 Fftans bByP4 phots:e&himy: -
treatment or ajaserheam machining freatment, Thesieriors of the,

through-holes 16H formed in the laminated material are then subjecteésto

an elegiroless-plating treagmentanshanlectroplating. fieatment, therehy ym .
forming via holes 16b connected to the thin metal layers 13A and 15A as
shown ihfFigh$s ThHeledftars thelthirtawetamayérs 13A aad 115A defficult
respectively subjected to a photo-etching treatment, thereby formin

patternéd‘mﬁlﬂrfgepgrﬂ§%a%‘hdf%ﬁ‘né&irfgnél@&ﬁgdéglé%ﬁ%e]f?'or%a"ing a
surface of the 'Qﬁgg%@% sgg%té%tﬁe]?%?s well as, tor m&r&qég{rzrpel% .5 o0

electrodes 15 on't ack surface of the insulating substrate 12 as shown
in Fig. GAsshamn imkig7han insHating layes$74s 28 thendeimedons ome

the front surface of the insulating substrate 12 in such a manner that the
respectives gontectingheleviodest3 ate exposediarndiam ihsulatieg layee
18 is formed on the back surface of
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



the insulating substrate 12 in such a manner that the respective terminal
electrodes 15 are exposed, thereby ghtaining the wiring board 11 for
connection. [0026] As also shown on an enlarged scale in Fig. 8, the
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 sur %J er surface in Fig.
8) of th%g%%%%?r%pic%la?li:/ c%}ﬁ%'ﬂgﬁ\?e'ella%tohr’néer S %C:(Le%f gg\?vﬁh fWhich a

circuit board to,be inspectedicomes intg, capagt isrpughpenad,;WhereRy thin
projected portions D and recessed portions V are formed at said one
surfacenétz thel ather habdatheratheBsurdacesafithe samisatrepicalfy a flat
conductive elastomer sheet 20, with which the wiring board for - ,
connediibn tomdsinte reohtadt i psrishheda e dRisofopicaffy Provided
conductive elastomer sheet 20 has a sugface rou?fhness of 0.5to 5 né!

o Ob a

preferabfy 718" nt8n Saf orfe sufface it this STREES Foughhess 18
Sma”Jﬁ%ﬁyggyg§oo%ﬂﬁggggﬁﬁuﬂe%§§t@%ﬁdgggﬁeQQ%EHBQN&S@%;ough

one surface of such an anisotropically conductive 29 elastomer sheet. |
the surfacesroughBess isstoni geead DRdbe Diferdaneh & IS difficidt-tod
achieve stable electrical connection to the circuit board to be inspected.
The anisotoplcallycondieivedlastbiaercsisdance with a pattern

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



20 has a surface roughness of at most 0.3 m, preferably 0.005 to 0.2 m,
more preferably 0.01 to 0.1 m on thezgther surface. If this surface
roughness is 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 connagtion (0027} The qandugtive partigles Pconaingd in the, 1, - :

anisotropically conductive elastomer sheet 20 are oriented so as to align
in a thickapss-vase:direction safdhe anisotropicafly conduetive-glastomere
sheet 20, thereby forming a plurality of chains C of the conductive
particles PrTHetdizing Ceftthed esnddctivesparticies ®areaformed in a
state distributed jn a plane direction of the anisotropically conductive

elastonet $hedt 20 %rredpattive of the P3SiFoh£8f theprBfetled poffoe ©F
D and the recgssed partigng \intbe.one; sutface of the anisatrapically. . ..o

conductive elastomer sheet 20. [0028] No particular limitation Is impose

on the 3Q spintBLrthickness:0f the apisetopically conduetive elasfomer
sheet 20. However, the minimum thickness is preferably 0.03 to 0.3 mm ,
more preferabhy0 95180 2rramt Methisimimimupe thickrnessis smedlienthenion .

0.03 mm, the mechanical strength of the anjsotropically conductive
EO%%@ﬂomer she@tSZCFiJSSD shownd on an enlarged sfale in Fig. 8,

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



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 thlciness-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 he connected is small. %0029] Thegz}llastic polymeric

substafcefonATtythe GhRisotrdpicdil coniTEiE efaelGhBF §Redt 20 2°
preferay ﬁaaeolé_{ﬂ‘e{' Subsfance haying a.crogslipked: strdctuge, A8 ; eve

curable”polymeric substance-forming material usable for obtaining a

crosslinkegipolyraere substiance; may-he sised yatinus matedals. Speeific to
examples thereof include conjugated diene rubbers such as
polybutadienesubbé&edatural rubber, polyisoprene rubber,
styrene-butadiene copolymer rubber and acrylonitrile-butadiene

copolymer rubB&r® &ittRgdrogenafed BrodaBRRREEET: BIbER LOPGynErest
rubbers, such as styrene-butadiene-diene block terpolymer.r r and
styren;iaso%ﬁaesf\eablggkrgicgoﬁrﬁf/}r%ré?se? Sa%d%%ﬁggemﬁétlgdbp'm%% Cts

thereof,ang lesides enlgipprene subbeiy Urefaane piber- Nolyesien <o

rubber, epichlorohydrin rubber, silicone rubber, ethylene-propylene

copolymet rybbes andhethytére:propyfene=dienefierpalymes rdbloer. When

weather resistance is required of the resulting anisotropically conductive

elastorérheeess 1s too great, the &dheslon 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



20 in the embodiment described above, any other material than

conjugated diene rubbers is preferab{é used. In particular, 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 silicone rubber preferably has a viscosity not higher
than 105 goidedad Ieastfes aPa shesr fdté BF 109PsEEand ntay pe ahy Ve

of condegsation ype addion ype and hose naying, g VINLGIOUR OF - e .

hydroxyﬁ@arloup. S specific examplesov%ﬁgreerof, may be meéntione

silicone;@&&@_@%w@thw@/i% Sﬁip@nﬁaﬁéwnw?@e‘p%’&erab_ly 0.05 to
methylphenylvinyl silicone raw rubber. [0031] Among these, vinyl
group-containtng liquid tSilcone: nibhen (vnylgeagp-containing dimmethyhan
polysiloxane) is generally obtained by subjecting dimethyldichlorosilane

or dimebhyldia®xysilsmetechparofists and ebadensafiort@action in the

presence 32 of dimethylyinylchlorosilane or dimethylvinylalkoxy- silane
e UG R AT TS ToAich, PG KEBY ot BRAIORD o2

repeated; dissQlutionregipiatian. LiguidsilicongJubberhaving viyl 1 ; +y

groups at both terminals thereof is obtained by subjecting a cyclic

siloxanesychas astamethydsystbtetiasitoxane atosanioncipalyerizatidnmum

in the presence of a
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 acrylonitrilefbutadieﬁe copolymer rubber,
and hydrogenated products thereof; block copolymer

rubbers such as styrene-butadiene-~disne block

terpolyvmer rubber and styrene-iscoprene block



catalyst, using, for example, dimethyldivinylsiloxane as a polymerization
terminator and suitably selecting other reaction conditions (for example,
amounts of the cyclic siloxane and pél}/merization terminator). As the
catalyst for the anionic polymerization, may be used an alkali such as
tetramethylammonium hydroxide or n-butylphosphonium hydroxide or a
silanolate solution thereof. The reaction is conducted at a temperature of,
for exampls Bomer$30GDORREOrctRGther handusidiosjlerect; and
group-containing liguid silicone rubber (hydroxyl group-containing

dimethyt poty$ox&ite) 1S GRRERSTly OtRATEd By ShBREnG >0+
dimethyldehlorasiane.gr, dmettydiakaxysilone fa hydiglsie a0y < cone

condensation reaction in the presence of dimethylhydrochlorosilane or
dimethythyarealkoxysitanerand-sugsessivelydiactionating theeactioa
product by, for example, repeated dissolution-precipitation. 33 The
hydroxy groupcentairiny liquiet-siliicore fuiter isako obtained by
subjecting a cyclic siloxane to anionic polymerization in the presence of a

catalyst, using%?’éx_&’rﬁfu@%’fmﬁﬁﬁ&ﬁ}&%ﬁw@_ S'.fl’%ﬂ‘é}re{i of the
T ool diane AL e OBKONLIANe 29 8 tomer, snoet

polymerization ferminator and electing other reaction conditions
(for examplenameunts@fdheryshc floxaneaadpalymerizaionther

terminator). As the
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.

G030} Az 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



catalyst for the anionic polymerization, may be used an alkali such as
tetramethyl ammonium hydroxide or n- putylphosphonium hydroxide or a
silanolate solution thereof. The reactioff is conducted at a temperature of,
for example, 80 to 130C. [0033] As the liquid silicone rubber, is preferably
used that having a compression set of at most 35%, more preferably at
most 20% as measured in the form of a cured product at 150C. When this

compreSioR 1R FE 3t TheR¥ 3596 M FestAfiRy SisOtraSEaNR . CoRddetivEr XY~

elastomer Js_heet 20 comes to havegfod dura ilié%wgen iti comlpres%ed
anes ﬁ]n%( SUCCesSsly f}.‘h@C 1 atin gle eaCTLIon
repeatealﬁ/ln itS thickness-wise direction. 1t IS hence preferablé to "have

such a gorppression,setsAs theligyid silicong suhler, isireferablyysed
that having tear strength of at least 7 kN/m, more preferably at least 10

kN/m apmeaspteckinithe . form of a cured product at 23C. When this tear

34 strength is 7 kN/m or higher, the resulting anisotropically conductive
elastomer sheek PBEinEs. 16 FHave goeaiiirabifity\iifery 1Y compresaedat
repeatedly in its thickness-wjse direction. it is_hence preferable to hayve

such tez?rzsttge n%?ﬁ.mlﬁ%ﬁz Spré:}eenlf Gii'r?v%en ion the com, f)ﬁe%‘s’io%usb& S Tar®
strength-of the cuted pradyct of the 'w'%éa%w@a{zagé%rzmgems iloxane

measured by methods in accordance with JIS K 6 0034] Such an

elastic polymetiesubstantepeefetablyon in 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.



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 distfibution index (a ratio Mw/Mn of
weight average molecular weight Mw as determined in terms of standard
polystyrene to number average molecular weight Mn as determined in
terms of standard polystyrene) of at most 2 from the viewpoint of heat
resistance of tHéheesultitrpanisogopicaty: cohddotiverebsmmer shickt 20ne
[0035] In the above, a curing catalyst for curing the polymeric

substanceRfhing natéifal thiy bE Containéd A the poRnieriy S+
substangefoyming Walsal, s such Gutng sahct, Tay e selan oo o
, e

organic peroiﬁ%g, fatty acid azo compound, hydrosilylated catalyst or t

like. Specifig examples 9f the,0organic peraxideused: 3a +as,eyRUiNen 1 oro-
catalyst include benzoyl peroxide, bisdicyclobenzoyl peroxide, dicumyl
peroxideiarnzhdi- terebupyl pengxide cBpecific éXxamplesof the fatty acid

azo compound used as the curing catalyst include azobisisobutyronitrile.
SpecifiCeREhPESTIIRIRLECF 4S tHE BEtafyst FoPRydFRTyIAfRGH PEaction

include publicly known, catalysts sueh as.platinic chioride and salts ; ..,

thereof, pfé]%lnum-unsaﬁjratsed groupycon?g'lnlng sifoxane complexes,

vinylsiloxanesplatinum GOMPleX8spie, 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



platinum-I,3-divinyltetramethyldisiloxane complexes, complexes of
triorganophosphine or phosphite ando%!atinum, acetyl acetate platinum
chelates, and cyclic diene-platinum coniplexes. 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, it is generally 3 to 15 parts by
weight [F&F* 800 Parts by wERihtoPthe peilimeric Shibstaftes forifing

material. [Q036] In the eEI tic pol erj;c,subst nce, as needed be
contain€d an § d‘ﬂr%%ﬁﬁ:aﬂaf sgggé%%?&fﬁ%rf §sﬁ%06n§v§d§%%%ﬁoi al “omes

silica, aerpgel silica, or Alymina ;By: ¢ontaining such andpargapicstller, the

thixotropic property of the resulting molding 36 material for obtaining the

anisotropigadly contyctive ‘efastames sheet26 issensliredcthieoviscosity i s

thereof becomes high, the dispersion stability of the conductive particles

is improved cand nrreswerthe totr&Rgth of Usd réRAth g BB BPically

conductive elastomer sheet 20 can ,be made high. No particular limitation
r

is imposed on th8 &MHouRt 6F§Tch aR HBtganTe filsh BsSa HEwaVAr the =~
use in a.1og greatamountis ot prefeed hacayss g rentation of they s o

conductive particles by a magnetic field cannot be sufficiently achieved.
The visegsity ©f the shegkforming material isired by methods in
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



preferably within a range of 100,000 to 1,000,000 cp at a temperature of
25C. [0037] As the conductive particles P contained in the base material,
conductive particles exhibiting magnétism are preferably used from the
viewpoint of permitting them to be easily oriented so as to align ina
thickness-wise direction of the anisotropically conductive elastomer sheet
20 by applying a magnetic field. Specific examples of such conductive
particles sP friciude: particles:aiietals exlabitihg magretismpsuckxage,
nickel, iron and cobalt and particles of alloys thereof, particles containing

such a Retall PErHABS ORENRe® BY WEirifthedd PaFicle 88 26¢ Haifided -

and pIaICingrL gggg%ei of the care eDarticles with a metal having good

conductivi , suchas fo%,oé{?l silver, palladium or rhodium, particles

obtained by using paricles QhapoaImagneticametal particles of 23N compound
inorganic substance, such as glass beads, or particles of a polymer as

core pauticies and platingustirfgces ohthestoré patticles with a conductive
magnetic substance such as nickel or cobalt, and particles obtained by
coating@Ré&Rbfe pariefesiwith “5ath €onductive magnetic substance and

metal having gsood c?ductigg% Aimon% y'u Se, E)artécc_l%s glgta{'ir}leé:l %éu]%iygs +

particles compoggtf(l) eji?erefoma%ngfglc Subs ance,"}or example, nic
particles &5 gopg pasticles apdoplating theibsuriaces with gunetathaving own

good 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



conductivity, particularly gold are preferably used. No particular limitation
is imposed on a means for coating the surfaces of the core particles with
the conductive metal. However, the c%gting may be conducted by, for
example, chemical plating or electroplating. [0038] When those obtained
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 Mathethé Tbnd0 &t Téfal BTtHe SurlddeS At a0t tRé tote paRiElesTive
of the canductive metal on tl% particle surfaces is_preferably at lea
20%, o PrEERILIS BF ohst 0506, RRRKERRY prBlords Ao gaT
the viewpoinf38 of;achieving g9od condugiivity. Jhe.amountofihe
conductive metal to coat is preferably 0.5 to 50% by weight, more

- preferablyrkite- 80% byaveight, still morenpreterally 32 abdaoweighthe
particularly preferably 4 to 20% by weight based on the core particles.
When thaxendidtivet niétal wrcoat is §old e ebamiy amblnt rtdgasive
preferably 2 to 30% by weight, more preferably 3.to 20% by weight, still

b
more pfe @%BW“@E 0" FR% b%/ov\fe‘-ilé]hthx?aé%dﬁn fHe?8re particles. [0039]
The particle digmeter of the conduqlive, paitigles B is greferaply, 1 t0,1,000

m, more preferably 2 to 500 m, further preferably 5 to 300 m, particularly
preferablyclihto 200 puchhesn inorganic filler used. However, the

eracf
rom

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,



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. Condugtive particles P satisfying such
conditions are used, whereby sufficient electrical contact is achieved

among such conductive particles. No particular limitation is imposed on

the form of the conductive particles P. However, they are preferably in

the forns éf.a spheresdristdi, usr eomasiodfisetondanpartieesataineddbyoy
aggregating these particles from the viewpoint of permitting them to be

easily diEperEPRthe poffingric SuBSRRTEFORTNG 38 hiteri®® 0040} ¢S °f

The water content in the %%%d C ivgé)artiqd_ll %Pﬁiss fgergby atpost %,
more prcé?er%tﬁ yr a“rrl%sqt 3%, S;%ﬁrﬁnoré Sre?eraﬁ]y at most 20/%, pé%rﬁca arly

preferably at most 1%, ;The yse pheenductive rpartiglesik satisfying sichting
conditions prevents or inhibits occurrence of bubbles upon a curing
treatmestofftheqmlyrierib substamcedommingasatetiah ©044hThose ve
obtained by treating surfaces of the conductive particles with a_coupling

agent sUERFES B! SilEHEPECERTY STt gy Bé Stifabl§usetbis the and

conductlver@artlfléass P.F%étreaéirr]l the surfaces g{}%tehe conductl}:/% :{Jgfucles ith

: t
with the (?oupi‘lﬁg ageﬁ e"adhésion |C:J)E|riopler}l Re condutiive partl‘ce:FesW

tothe lastic RQIYAIHE SybSkaNigeds IMPEYEd:r 80 thatdh@ 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



resulting anisotropically conductive elastomer sheet 20 is improved in
durability in repeated use. The amount of the coupling agent used is
suitably selected within limits not affeét‘?’ng the conductivity of the
conductive particles P. However, it is preferably such an amount that a
coating rate (proportion of an area coated with the coupling agent to the
surface area of the conductive core particles) of the coupling agent on the
surface$ bf #w condnetiEe partiefesafduMisty at least 5%, more

preferably 7 to 100%, still more preferably 10 to 100%, pargcuiarly L.
preferably 20 td 18055 4 fo642] FHe & five pRrilfesp arg 02t =8

preferalyconialpgg 1 e asgarigally coplolve SIASIOmeE SNepi 901 vo

in a proportion of 5 to 30%, more preferably particularly
preferably 404p 2&%dh terms: iof vokbne fiagtior.A\Aben thisqropartionis
at least 5%, conductive parts sufficiently small in electric resistance value
are formed. ohthe thivknéss-wise vdirectidar Whien theprogdrtionys aeioBL
30% on the other hand, the resulting anisotropically conductive

elastonie? %ﬁ@ef’?()_ E]Bﬁwé"sotﬁené?er Sary eﬂ%ﬁ’&itﬁhﬁ iCRBAMETLVE
preferable.to foﬂéa'%g% CQQd%%tch?, pafticles,B 1213 %ﬁcgﬁo@é}ge #]%Q‘LI%UP is

the anis%?roplca y conductive elastomer sheet e number (
numbergfdhe egndyctive: pagticles ¥ foe forming acendyetive:pathiin the +o

thickness-wise direction; hereinafter also referred
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



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 1%9particles. 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"3 2o~ patticles or less on the other hand, the deformation of the
(s of the conductve partcles B does natdl became.greatupon o,
compression of such an anlsocfropma y conalctive rastomer sﬁeeﬁtzjo,

and so rige jn-tesistanee value s scareely incured, U4s hence preferable zq
to control the number of the conductive particles within such a range.

[0044) |s tHe anisotrepisaly epnductiveelastomers sheetr2Q, canlantistatic
agent may be contained within limits not impairing the insulating property

of the eRastiépoNThErESuBsStERce 3As JUth artRtatic agasiscmayde

used: nonionic antistatic agent§ such as N,N-bis(2-

hydroxyBitafkyRinineS Py oxXydtHy IRRE Bk TARiHe el BdEr S
of polyoxyethylen alkylamines, Jglycerol falby.acid ssiers, sqrbitap fatty

acid esters, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene
aliphaticraleahalatherst petyoxyethytenei alkyhpheryh ethefs andng material.

polyethylene

[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%.



glycol fatty acid esters; anionic antistatic agents such as alkylsulfonic acid
salts, alkylbenzenesulfonic acid salts, #kyl sulfates and alkyl phosphates;
cationic antistatic agents such as tetraatkylammonium salts and
trialkylbenzylammonium salts; and amphoteric antistatic agents such as
alkylbetaines and imidazoline type amphoteric compounds. [0045] Such
an antistatic agent is contained in the anisotropically conductive

[0Qi5€tbmer sheef B8, 49D fRErEFAHBSMSGropTcallyCoh dOE e BRIGMmer

sheet 20,3 prevented or inhibitedfiom aceumuiaing, eleetic charag.on. .., .
the surface thereof, so that when ~thé anisotropically conductive elastomer

sheet issHsed i dor examples slactrical inspestion of aircuitboards.e reraniy
inconveniences by discharge of electric charge from the anisotropically
conductivet eldstémersheet20 aipoy inspettoalican bedprevehtedl, iandterms
moreover good conductivity can be achieved with still smaller

pressur&fngj’fb]‘é’é‘.eln%‘Fééﬁ&@rel@@%ﬁjbﬁ%ﬁéhIéﬁ‘é_@%f%%séﬁbé& least

polymerie substanee farming the anisgirqpigally, copductiye glagtomer; s

sheet 20is 1 x 109 to 1 x 1013 K2. CM. [0046) The anisotropically '

conducthierelastomer When the proportion 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 can be produced, for example, in the following manner. A
flowable molding material is first prepared by dispersing conductive
particles exhibiting magnetism in a liGuid polymeric substance-forming
material, which will become an elastic polymeric substance by being
cured, and at the same time, as illustrated in Fig. 9, one surface-side
molding member 21 and the other surface-side molding member 22,
which &€ eah 437 esihpased of anmsieAfighietio Eheetaréprovided. A

frame-like spacer 23, which has an opening having a shape fitted to a
plane sﬁgﬁg QFiPhEs el SRRt %ta?ly%ﬁﬁﬁ@fﬂ%el%@ﬁﬁne@%ee?nd SO

and a thickness correspandin gt@éﬁ%@l&@%&@%@%f@ QQRICAly 1o s

conductive elastomer sheet, is arranged on a molding sur ace (upper

surfaceriadti@ 9:ef the giher stifacenside maldiagruember 22, the
molding material 20B prepared is applied to within the opening of the

spacer 28motihieiveldiwy sitfaee of théd bther suifagesideg molding
member 22, and the one surface-side molding member 21 is arranged

[08R4his moldlnglﬁwatg’r‘?al%ﬁ%&%e?%%ﬁ%ﬁhﬁg@ﬁﬁé&er

(|OW€I’%[H’(LJ d:Ig g)g mes |n contactW|th the oId|n materi
20B. [0047 In eabove gescr S proc ss resi3 sheeetg %%Fn%%%ggo %ithln

polyimidefesin, pelyestepsasinnachdie resis.ordhe like maybe used 8S+he
non-magnetic sheets forming the one surface-side molding member 21
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,



and the other surface-side molding member 22. As the one surface-side
molding member 21, is used a membgr, the molding surface 21S of which
has been subjected to a roughening treatment to form projected portions
T and recessed portions H at the molding surface 21S, as illustrated in
Fig. 10. As specific methods for conducting the roughening treatment on
the molding surface of the one surface 44 side mqlding member 21, may

be mentiGH&F8Y santibI &Sty metiod Fm &tchiRg THEthod A fHe- ST
On the gther hang, as the other sufage-sidg, molding member 22, is.ysed |,

a member having a flat molding surface. The surface roughness of the
moldingsswiace: 21 S Ha the ope stitacerside swldingraembes 2148 $€t when
according to the intended surface roughness of one surface of the

resulting @isotbpically wonddctive: aiaktomey sheee20-and spelkifictlly s
controlled to 0.5 to 5 m, preferably 1 to 2 m. On the other hand, the
surfacetBGghndss dfthe SHRITRAG suffaBE Tf irfeother SBAGSE SR

molding. member 22 ixset acoprdingg s ntende sufase sgugtypess

of the other surface of the resulting anisotropically"conductive &lastomer
sheet 20 anek specifiealyeontralledinat mast O3 sp 1efergblys Adtor i ve

0.2 m. The thickness of each of the non-magnetic sheets making up the
one surdces ideamoldineerhebtbeninaddispection 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



the other surface-side molding member 22 is preferably 50 to 500 m, more
preferably 75 to 300 m. If this thickness is smaller than 50 m, strength
required of the molding member may bt be achieved in some cases. If
this thickness exceeds 500 m on the other hand, it may be difficult in
some cases to apply a magnetic field of necessary intensity to a 45
molding material layer, which will be described subsequently. [0048] As
illustratedmpBiged 1o a8 pressuremalirdenice 26 eemposed g acpréssute 2
roll 24 and a supporting roll 25 is used to pinch the molding material by
the onelsifeelsilié nfRldRRFmeémber P1Cc and #fe BthePREFABE- stV 1ng 2
molding member 22, thereby forming a molding material layer 2QA having
2 hecos bRk ES8 poRGer T G S e P B et g WiSber 21
and the other, swface-side,malding, membet 22 JIpdhis.molding material
layer 20A, as shown on an enlarged scale in Fig. 12, the conductive
particles P atereantainedx-ia aroenenty; disperses statekAe Hlsistateta
Fig. 13, for example, a pair of electromagnets 27 and 28 are then
arrangethér at bask sarfade (ippEisLifacesn FRIEAB Bf Heegte 1s
surface-side molglin'g membeigl and a back surface (lower surface in

e |

Fig. 137 R TBier Sufadedie  MoTdiRg TREmIEPSS Tarth oo 1
electromagnets 27,and 28 3t8,0perafed; 1pereby apniving aparaliglne 22,

magnetic
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-—



field to the molding material layer 20A in its thickness-wise direction. As a
result, the conductive particles P dispersed in the molding material layer
20A are oriented so as to align in the fifickness-wise direction while
retaining the state distributed in a plane direction as illustrated in Fig. 14,
whereby a 46 plurality of chains C each composed of the conductive
particles P and extending in the thickness-wise direction are formed in the
state disttiBatedohdhaplasaiireciion. manisstarsaid atotding material
layer 20A is _subjected to a curing treatment, thereby producing an

anisotropiediy R HHER S e RMe Feh &t B0 BShlining the*Cohdittive T -
particleg,P i rpestglgié)fielqg%cﬁo as tg@igggg é@e_gﬂ%ﬁecs ;\giﬁs e molding

direction In the elastic polymeric substance and distributed in the plane
directione0049] Inzthe aboyedescrinedmrecess, g CHring streatgmemt ok
the molding material layer 20A may be conducted in the state that the
parallel swagisatie . field is being applied. However, the treatment may also
be conducted after stopping the application of the parallel magnetic field.

The intensity of the pataté TRagrefeRaasapplied o MelfdRhgatéee 218
Lefgrably an %%t§Q§iFt¥L g“e“x%%ﬁ@?ﬁé‘rﬁm@n%@ 219,1.5tesla on

layer Z%istl'i
the average. As a means for applying the parallel magnetic

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



field to the molding material layer 20A, permanent magnets may also be
used in place of the electromagnets. As such permanent magnets, are
preferred those composed of alunico %ée-AI-Ni-Co alloy), ferrite or the like
in that the intensity of 47 the parallel magnetic field within the above
range is achieved. The curing treatment of the molding material layer
20A is suitably selected according to the material used. However, the

treatmetf Isidese ray omiticle By a H8at GRatiient. SpetRic Hediing

temperattge and heating time are suitably selected in view of the kinds of
the pon°*rH & di6&ta ge-forming material making up the molding material

[0daygr 20A, and,theslike, the timgyeqyired for meverpentgithe, condyctive
particles P, and the like. [0050] According to such a process, the molding
surfaced 23 Sf the opessurtase-side maldisg Mmemben21, with awhich the
molding material layer 20A comes into contact, is subjected to the
roughe RiFRRFEEeat TVkespbnéingitdahe sarfaéd sdughite S8efbid
surface of an anisaotropically conductive elastomer sheeéiizo to be

producBa Ed-froréSer tfie FSdMYSUH ke Ot WheBiher SHIcERRE 2+
molding merber 22, yuth which, the molding matetia) Iaver 20A £omes, ¢ rapy

into contact, I1s formed into a flat surface corresponding to the surface
roughness-gf the ethewsurface efther anisotrapieally candiuciivey a

elastomer sheet 20 to be _

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



produced, so that the anisotropically conductive elastomer sheet 20
obtained by the curing treatment comgs to have one roughened surface
and the other flat surface. Accordingly, the anisotropically 48 conductive
elastomer sheet 20 itself does not need to be subjected to the roughening
treatment, i.e., a post treatment, so that the anisotropically conductive

elastomer sheet, 20 can be easily produced by a simple process, and .
moreov ﬁT‘ﬁ]éaﬁdV@Fsg %nff Ll?&%&goﬁ theeagi}isS%Bﬁﬁﬁﬁ%ccgﬁd Uctive ConCuCTive
elastomgr, ;sheet 20 by tepast eamant Gan be avoided, Q051N . o
addition, a member composed of a non-magnetic substance, the molding
surface 215efsvbichdies iremsubjected:to theaesghenring {ieatment is the
used as the one surface-side molding member 21, whereby a magnetic

field havingewefimentityih-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 highet Hit@nsity &t POLHDRY GFiHeprofectédyss 202 is
portions, T, 0f g@%@}?'%@é%ﬁ%ﬁé@iﬁ%&% fo @ﬁiggggggg@gdm%ng an

treatment in” the one surface-side molding member 21 than tions o
the recessed portigns Hithereofnéiscavorded to; selecdivelyrfesn chains C
of the conductive particles P at the positions of the projected portions T of
the molding-sarfaca 2184n teedne surfacesidel mbiding rhentes 2ate

when the magnetic field is agplied to the molding material layer 20A. As a
reSMtiﬁﬁﬁ§REEd sco 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
field 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



resulting anisotropically conductive elastomer sheet 20, the chains C of

the conductive particles P are not selectively formed at positions of the
recessed 49 portions V in the roughefiéd one surface of the

anisotropically conductive elastomer sheet 20, but formed in a state
distributed in the plane direction of the anisotropically conductive

elastomer sheet 20, whereby the chains C of the conductive particles P

come totie sinehiEpresentegas bt positions of tha1 projetteceportions nipe 1s
said one surface of the anisotropically conductive elastomer sheet 20.
Therefofé contiittivity is attained in the thickness- wise direction of the

anisotropically canduc(iyg. glastomer,sheet 20 qyen 1. siale tatariu o
a

the projected portions D inSaid one surface of the anisotropically
conductivg,elastomer:shegt 201ame  beeB pressW izes: Acggrainglynan
anisotropically conductive elastomer sheet 20 exhibiting high conductivity
with smah pressutizingeforce Eandes provided Unsadditiart, thesgenerally
composed of a non-magnetic film such as a resin film are used as the

one suffaE&efieSokiing nsiAfer XL ARBTHE othéPSGrdcE: Jidé motding

membet 2gruheteby producion gost ean, be reduosd compared i e
case where expensive mo dlng members such as molds are used. ﬁd

When thatspnaposedkohia magnetic subsianceris sed:as 1800 - Forming
surface-side molding member 20 in the
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



above-described process, a magnetic field having higher intensity is

formed at positions of the 50 projected portions T of the molding surface

21S in the-one surface-side molding fHember 21 than other positions,
particularly, positions of the recessed portions H when a magnetic field is
applied to the molding material layer 20A in the thickness-wise direction
thereof, so that the conductive particles P are gathered at the positions of

the projEGtBE FéRIORSSF 48 SHBRH ifi g L5 formThiioeofige need to

conductjve particles P there. |n the resulting, anisotropicall oncguctive
BRI R SomneC S St e PR el o =

elastomer sﬁee ains con rtic are

selectivelyJormed at pasitions of the recessed partiens Vinthe,
roughened one surface as shown in Fig. 16. As a result, the conductive
particlesPratecnot-preseat atak or stareelyyiresent aidhe jpasitionsrafduced
the projected portions V in one surface of the anisotropically conductive
elastom@Y sReét 20,1 SoRKACESTIUCHTIY RAUTR Achievelsn dsverse

thickness-wise direction of the anjsotropicall nductive elastomer sheet
20 i & STAe HERERY T oR P rOibre Dn SaftP BAY SntdGe Rt SorTe

have begnJressirized. Accqrdingly: greatrpressurizing forge is pequired
to achieve sufficient conductivity. [0053] In the adaptor 10 for inspection
[ pofscincuit boardsaecbtdingoto the firsirerakodigept feaireuit a non-magnetic

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



board to be inspected, which has been conveyed to an 51
inspection-executing region in an ins%ction apparatus by a proper
conveying mechanism, is pressed 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
wiring board 11 for connection. As a result, in the anisotropically

conduchifé BERRSMEr dRedtS0, WUHRRERGE palt KF THé ERaind of e
conductiye particles B gy Joped aemsenanglecliade Lo be.nspected, .
|

of the circuiit “board 10 be i spected and the connecting electrode 13" of.

the wiring heasd 14 far gennections wherehy £legiriealcopnesiomot-ther : on
electrode to be inspected of the circuit board to be inspected to the
connecting etecteodest obthiecwiring boarduldtfor scannestiomésrachiewsd. 20,
In this state, necessary electrical inégection as to the circuit board to be
inspectéf s ebHdIcted SAftéREompRtioR st tRE R EIcAl fnstethion B8 StoF

the cireylt board to pe Inspecied. this cireul, barg to.be Inspeglecs
conveyear?rom the mspec%o - xecu?lng région to a Eroper place,
anothe@gg}c_]tgtctg@{ dde beiipgpestedds conveyathiostherace of the

inspection-executing region, and the above- described operation is

repeatechan saidegniather wircoidoatd t@ be inspected; thérmby 20.

conducting the electrical inspection.
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



52 [0054] According to such an adaptor 10 for inspection of circuit boards
of the first embodiment, one surface %fethe anisotropically conductive
elastomer sheet 20, with which the circuit board to be inspected comes
into contact, is roughened in such a manner the surface roughness
thereof falls within the specific range, whereby a contact area between
the circuit board to, be inspected and %he anisotropically con uctivgbl )
Gard™

elastomet SRES S0 iLShalt When™ préssttizalish agdifstiie @fcti
to be inspectgdds gleased. s that fhe adhesigapraperty thatthe elagtic

polymeric substance forming the anisotropically conductive elastomer
sheet 28 hascarnbe supprasselatiiefeby praventing of inhibikingdbessed
anisotropically conductive elastomer sheet 20 from adhering to the circuit
board t& 98 irispEttéd. Wh eklditionz tnedther Suffade bf theorhissiropicdllye
conductive elastomer sheet 20, with which the wiring board 11 for

connecliS BomésTAbS Edhtact: Eféff’ot?n?e%l ntd'a Hae sGﬁ&Eé‘ﬂﬁ_\?iﬁ@"ﬁL se
small syrface rqughnggs, ang the wir @0%5—991%59{118%’%@‘%%'%‘3@@ Mes p

its front surface, the insulating 'layer 17 having a small surface roughness,

so that areorjaetareadeiween g wiring beardl fofe conngaionand
the anisotropically conductive elastomer sheet 20 is great even when the
pressunizarioh @eirist dte eirominbdéarditbche 58 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.

10053] In the adaptor 10 for inspection of circuilt
bocards according to the first embodiment, a circuit

moard to be inspected, which has been conveyed to an



inspected is released, and the adhesion between both becomes high,
whereby the adhesion property that the elastic polymeric substance

forming the anisotropically conductivélelastomer sheet 20 has can be

fully exhibited. As a result, the anisotropically conductive elastomer sheet

20 can be surely held by the wiring board 11 for connection, thereby
preventing the anisotropically conductive elastomer sheet 20 from

separating freat thenwirngdvoardd 1-feg iconnectiom. Accgreinglyothe
inspection operation can be smoothly carried out even when electrical
inspecdiPas eshindBlsly Edriited 6R Syreal niifbed o Tircuft oBrdRsS sed

to be inspected. Since the anisotrgpically conductive elastomer sheet 2
s cotahaty BrovIOGT B IAS g bBSHE A Tor oSt e e Shest 20,

anisotrgpically, conductive; elastoiper.-sheet 20 cafbe easilreplaced-y a

new one even when the anisotropically conductive elastomer sheet 20
suffersdtora tropiblel Furthes, sinee thereishedesd tamechanically oard
the anisotropically conductive elastomer sheet 20 to the wiring board 11

for conAectish by e dosn i cRhhe'avdised kdamade ther
anisotropically conductive elastomelli sheet 20 R\%the f,ixin%tool, w elreby
t

the oriéﬁﬁ&lnsee?ﬁigqife dtthé anisot 0%1051‘@/ Conductive 8lasEmér shet

20Cané&h@%éﬁ%ﬂ%@%lastomer 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.



[0055] In addition, the chains C of the conductive patrticles P are formed
in a state distributed in the plane direction of the anisotropically
conductive elastomer sheet 20 and strely exist even at the positions of
the projected portions in one surface of 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

[ Ofratelthat only theqrojgtter portionshDan saithpne suificd ofthenspection
anisotropically conductive elastomer sheet 20 have been pressurized.

Accordifdly ShigR tohdeefvitiis Gtaited fith ShmATIREss fring fofce.

10056] Flg, 17 fo.2 grospssectional view llustrating, the constuction. of ag, .
adaptor%or Inspection o circuit boards aGaor i%g o the Second

embodimentef ihe presentinventionnThisiadaptor 10 faringpeation of
circuit boards is used for carrying out an electric resistance-measuring
test on éachpwiringd pattess as ta circuihheands toberimspeeteddanthhasieh 2

wiring board 11 for connection and an anisotropically conductive
elastonfB?BREEt I3 U etaEHATE pFRHISE BR % fFBRESTFace?(uppel dlididde the
in Fig. 157 eo(f: tqﬁ wirin boardw}lll for. connectlo%[(%fgSﬂghe erln% boarqge

11 for connec |onch§saaﬁe|hsuIaﬁﬁﬁ%\ﬂbgtrg%n a mulﬁ-lgﬁé_’rws Fittr

55 andpjural:pairg d4.0f copngeting,glsstrodes gaeh+sempased etapaira: 1y

of a connecting electrode 14a for :
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



current supply and a connecting electrode 14b for voltage measurement,
which are electrically connected to the same electrode to be inspected

and arranged in relation separated frém each other, are formed on a

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 electrode 14a for current supply and the
connectimgsglectrede il b-fel veltage, measuremeatiapsagangedireen both
accordance with a pattern corresponding to a pattern of the electrodes to

be inspRRRITGEhB GHEuitBORFERY bé s REh&E TRartRECBATASUIAN S the

layer 17 is formed on.the front surface of the iInsurLaiting sybstrate 12 in
such a‘anner that t}fé connectslng alectrodes 144 for current supply and

the conpegting.elggtredes J4bdorsveltage mepsyrement inHhe fespeatiye can
pairs 14 of connecting electrodes are exposed. On the other hand, a

pluralitybef terninal elecinodesdb tarze 2leetscdlly, cormected kot ropically
inspection electrodes in an inspection electrode device are formed on a

back sGfacHGGWELSERAGERTIEY. $PR6ftheInSARIRE stbsfate I2ld by
These terminal electrodes 1§ alr§ %rran%ed in accordanc_;ﬁ%with a pattern
f et

correspgﬂainﬁlf&g%a%%?ﬁ 3 r%%ee% 56

a pIuraﬁty o%r?s%%%ﬁgﬁ el

selected fropm.amang g great,pumper gf inspection lectkedesindigs come -

inspection electrode device and arranged at positions of lattice points

having aheet 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



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. Further, an insulating layer
18 is formed on the back surface of thé 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 each of the
connecting electrodes 14b for voltage measurement are electrically
connected t@ prapéer terminal electrode 15 through an internal wiring 16
composed of asgé%tterned wiring part 16a formed on the front surface of

[4fe Sihsulating stbsttate 12°F via-RGle Wb SRending tHrsugiPthfzctive

thickness.ioe djiectign gfhe psulgiing sybstiate 2and averlaver, o
patterned wiring part 16¢ formed between the layers of the insulating

substratg1l, Ommthe-ethes hand, eer constitutions are Pasicalnihe: i ve

same as the wiring board 11 for connection in the adaptor 10 for

inspectiel of tirowirbeamistacdbrding totre lirst cerhbodiment. Ehe the
construction of the anisotropically conductive elastomer sheet 20 is

basically fie-$arfiBSas thé- 2pisohopRalf CoRaadtiverdastonritsheerigce of
in the ad%ptor 10 for.ins ggt@;of circu tu%%a{g,% 571acgc%rr([jlg1fg to the,@rsﬁO  so

embodir%eﬁt.?&dgéﬁﬁ% &%t p}tforclooTl or mspectign%? circui bso%? S

according, io-thesseeondiembgdiment 3 girguily board fe bednspecied —vise

which has been conveyed to an
direction of the anisotropically conductive elastomer
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,



inspection-executing region in an inspection apparatus by a proper
conveying mechanism, is pressed by the anisotropically conductive
elastomer sheet 20, whereby the anisctropically conductive 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
conductiredparticles P aec fornmietl dbétweesmanelectradestotbe despeetech
of the circuit board to be inspected and each of the electrode 14a for
current SGEEIS BRE thé eledtfode P4b forSUAGE thidasErSIReRPAahe Pairt or
14 of connecting electrodes_gf.the wiring board L1.for onnegtion,, -,
whereby ot connet ngyefiéc?roaeifé or currant Supply and

ConneC@Hl%@EQOQ%&QQJQ&¥BE§9%&Q9§§U§¥Be@§@c99?é&@%?4@Bnnected
connecting electrodes are electrically connected to one electrodes to be

inspectedincthe eiseuit kaarditodaeinspettediatdhe came time. drthisged in
state, necessary electrical inspection as to the circuit board to be
inspecté@ izt ineasieniaritast 4FelchiCresisthfte ot BACAWIARE °7 @

pattern is conducted. 58 After completign of the electrical inspection as
fo e ch B BoRA0 Hn BERE, THE LR Modiado e ihapactel 1

conveyed from. the, Nspeclion-execyiing, Legion 1o g{upperplagey . 13,

another circuit board to be inspected is conveyed to
These palrs 14 of connecting electrodes each composed
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



the inspection-executing region, and the above- described operation is
repeated on said another circuit board to be inspected, thereby
conducting the electrical inspection. [8659] 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
conductivel elagterer sheet 20reanzb e prsventedndre inhilditeédhfromc t ion
adhering to the circuit hoard to be inspected. In addition, the

anisotropiéaiy T eSfuctiVe SisstoReR SREECHD Eart bEReFertel Fom and
separating, from the g\l&riggpg@gdg%l f%rfC%Qggwiocné A5G én%l%‘;ihg a
' b i ied out even when e al

inspection opefation can be smoothly carried out even when electric
inspectigngrcontinugysly sppgycted on & great numberef circuit 7begrds 1 o6
to be inspected. Further, the anisotropically conductive elastomer sheet

20 can e eaSil\repraced. by amewrfe even Whén thremaniofropically: 0.2
conductive elastomer sheet 20 suffers from trouble, the original service

life of tHE anisoHoPRRERy cBRCRBIZT ehsEtdRBRENed SFcanbeed on the

attainel A0 motepyer igh cndugtyjs atlanedihsmall, 4y g 4
pressurizing force. f00960 ig. 9 ifistra esjfhegconé?truc ionof an
inspectigi-anparatys forgiecuithoards aseording-ton the first embogdigents re
of the present invention. This
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



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 3 16 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-siglestppbnting-mechanisir45 spipodingethe . upper-side jig 30 for
inspection is provided above the upper-side jig 30 for inspection. On the
[WtRér hand, a 16Wet-8RIeSRRSG $6T inSpéctoniB 3pevidéarbaldwihacuit

inspection-executing regign R, and. a lower- side supporting mechanism _
65 SuppBAT e Tbuar S8 15 SO TF IG5 Ton RBRVITET belod theF 4t

lower-sigdg Jig bO.for inspectipn -[0061] JH?&ppﬁééid:?e%pr%g%}red to an

mechanism 45 is constructéd by a rectangular plate-like base table 46

and a plurality suppertisg 4ins 4% eachexanding agownwakk-fromma

surface (lower surface in Fig. 19) of 60 this base table 46, and the
upper-srRIRHRIF3C 6 Fispechd’ Besusseriay o therggsahthemespéectivees sed
supporting pins 47. Further, a connector 48 connected _to a tester (not

iilustrateéd) is Provided BhTRB baRE HALTE BV Fitd TSvérGae Whpotnget 20
mechanism o5 constiicied by greciandriarplaiesiike hase able.66

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.



and a plurality supporting pins 67 each extending upward from a surface
(upper surface in Fig. 19) of this base tgble 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 inspection
IS constructed by arran%ing%;[he adaptor 10 (hereinafter also referred to

as "adaptor" méteiyy forif (-}cif%o f8tiJi I?oaergj.g%?zfﬁé:é&nﬁﬂﬁﬁi%ﬂtion as
shown in Fig. 1, thrppgh an %é%oFESa@’ecqf’?%&%@&St%?lfé shegl-3%+

on a front surface (lower surface in Fig. 19) of af inspection electrode
device 4xThe connesting leettedes: 13 Hvtheawikiag heaand dddor
connection of this adaptor 10 are arranged in accordance with a pattern
correspénding t-agattexs of thingleckodes: (hereinaftarizdso referred to
as "one surface-side electrodes to be insg}ected") 2 to be inspected on

one sUREFSAE if tHEGirduiPRGHd 10 BE inspeRRated ItidanamRy s to
ig. 19, ing.el inal e| 1
Fig. 19, 1 eecg’,%%%%@gle%%qé%dee 134 Ol_»‘eeg{‘%“;,a ?\%%?%}ié 2 A

illustrated seel rough the insulating layers e inspection

electrodedavicer4e i senstrueiad by a great number of pintlik@other
inspection electrodes 41 each composed of a metal and an inspection

electrodeiguppottingr plate 42 fore vertioady sagportingthese rspéutidiing the

electrodes 41, . ,
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



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

mm, 1.27 mm, 1.06 mm, 0.8 mm, 0.75fnm, 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 upper-side

supporting mechanism 45 through electric wires W provided at a
proximat &ad {apper e f-Fitf) 195 thereof Noaparticulaphditatareizver high
imposed on the anisotropically conductive elastomer sheet 35 so far, as

necess&ry G CIdohnettidn HetWESsh e terfifd e BERSFE 15 dFfhe

wiring b ggz(l:%l for connection in the adaptor 10 and the inspection
electrodes 41 of the inspection electrode device 40 is achieved, and a

[ geanventionally knewwn xhspersiof: pesanisofeopieally-Gansuictve of an
elastomer sheet or uneven distribution type anisotropically conductive
elastomensheetiay Fopsed thie thickness ofthe 62 sarisotegpicallying to
conductive elastomer sheet 35 is preferably 50 to 500 m, more preferabl

100 to 386 ntiBpE3FTREJoweRSidaTigBtFor TkpeRfon & Tohfhcted 72 3

by arrengiag the adaplor10.0fdne canstruelion shown o £10 Jtyaush. .
an anisotropical Yy con Ive elastomer sheet on a front surface

(upper stfasesn FigoL9)kefkamp laspegtionglestrade devicel: Thecest on a
connecting
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



electrodes 13 in the wiring board 11 for connection of this adaptor 10 are
arranged in accordance with a patterQCporresponding 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 circuit board 1 to be inspected. Incidentally, in Fig. 19, the connecting

lectrodes.13 and terminal elegtrodes 15 illustrated ing th h
the Insulth R9ET6 17540 18, TREhspEGuo B ToTRTiebice 60 1 7

construgted:y.a gigatnuraberof.pinliks inspection. glestrodes 61,6360 + 5 v

composed of a metal and an inspection electrode-supporting plate 62 for
verticallygppperingthese sngpection.elestiedes 6 o asdihedngpectionnected
electrodes 61 are arranged in accordance with positions of lattice points

having &opitchtefs for exéheple i 2 54shnd Y28 a5 1 27ombe 88 dn06-hen base
0.8 mm, 0.75 mm, 0.5 mm, 0.45 mm, 0.3 mm or 0.2 mm. Each of the
inspecti%ﬂhé]tgctf‘osd‘es 61 is electrically connected to the connector 68

provided on he basedable. 09 oL e et side sypnartng, megbanism

65 through electric wires W provided at a proximal end (lower end In Fig.

19) thereoh MNo-patticalardinitationisigposed pndhe-anisetrepigally abie 66
conductive elastomer sheet 55 so far as necessary electrical connection
betweeatke aemmhinat dletirotleBridrofithe Wiking boardtd¢iforxtending

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.



connection in the adaptor 10 and the inspection electrodes 61 of the
inspection electrode device 60 is achjeved, and a conventionally known
dispersion type anisotropically condugeEive elastomer sheet or uneven
distribution type anisotropically conductive elastomer sheet may be used.
The thickness of the anisotropically conductive elastomer sheet 55 is

preferably 50 to 500 m, more preferably 100 to 300 m. [0064) In such an
inspectibh Hopardtas 18 cifcuit bBard, éleé’tﬁ@al FREHERGER T 15 Br&giPdes

board 1, 10 Q%&‘?@?&%"r}i& performed jn the {I%”OX@%Q Elatﬁﬁft‘ﬁ%rl@%&”g%iéing

board 1 to be’inspected is first arranged In alignment wi
inspection:exesuting Jegion Ry & Praperoeaveying xeechanism (not
illustrated) . More specifically, the circuit board 1 to be inspected is

arranged in suctha mamerdhabtone 54 csurfeare-side electdddess?2 to be
inspected thereof are located just under respective positions of the _
connecfifig &fectiolgs 13¥0fah8 HiRfitg PERRFTL fdr Edfndctich intRgection
upper-side jig 30 for inspection, and the other surface-side electrodes 3 to
e oo HETRSt Ah 166 RS fegct v g Ciof e

connecting slectrodgs 4 8:.41he qwiringhoard 1] fop earnectionsdy the

lower-side jig 50 for inspection. In this embodiment, as the conveying

mechanism: mayireferaplychetised ahesrveyingmetchanisal ettheodes 41,

rail-conveying type having
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



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 (ufward in Fig. 19) approaching the
upper-side jig 30 for inspection, thereby bringing each of the adaptor 10
of the upper- side jig 30 for inspection and the adaptor 10 of the
lower-side jig 50 for inspection into contact under pressure with the circuit
board l1animcinspedtedl Ay aradult in vite appertsidefig80sfer 35 is
inspection, the anisotropically conductive elastomer sheet 20 in the
adaptorPHFisSRaPtate Binthed HY e cirtpitebe4rdItRiRbe hspettedtand
the wirig%go rrmd 11 for connection, whereby the connecting electrodes 13
of the wirihg'board 11 for connection are electrically connected to the

[ otespective oneswfacewide 654electrgdes 2+4g be; inspected of thescircuit
board 1 to be inspected. The anisotropically conductive elastomer sheet
35 is alswirsd state pindhed:by dre widng beardid b forrcdnhectiontaad the
inspection electrode device 40, whereby the inspection electrodes 41 of

the inspechBi Bisidtie dBALE 40™afe lectrichlly @BAfle@ad to the

respective.terminal .electrodes 15 of the wiring board 11 far connection.
O the BHE TEaE 1 tho o er SO 2D 16 iitan haos o ob =

anisotrgpically candeictive plastames sheet 204 the gdapter 104s ina

state pinched by the circuit board 1 to be inspected and the wiring
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,



board 11 for connection, whereby the connecting electrodes 13 of the

wiring board 11 for connection are electrically connected to the respective
other surface-side electrodes 3 to be6i|3lspected of the circuit board 1 to

be inspected. The anisotropically 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 61 of the
inspectibnedifoded devige.60 are eleetrichlly cennebtetiStiotine 0.3 mm or

respective_ terminal electrodes 15 of the wiring board 11 for connection.
[0066] IR U m%ﬁ?g?, BAcH BRtTESRE SurfRle- SRS bRedotiet® thbe

inspect . CILGLH inspeegted | rically conn d
the 66, Toster thratich the ac&sior 10 i the eper LS 6 30 far Doy 2dRa
inspection, the-aniseopisaly: carduativen elastamnmershert 3napd the ng
inspection electrode device 40, and each of the other surface-side
electrodes-3 2@ beningpectéd ot e eifcuitbdardvl te befingpecteddst at a
electrically connected to the tester through the adaptor 10 in the

Iower-s%oﬁb”%l_fo?ﬂ%pé%:ﬁ?fﬁ,rth@%ié&rgﬁigallylédndﬂéﬁﬁ@Oéastomer
sheet 55 and the, Iﬁ%ﬁfﬂ%@fﬁ:ﬁr&gﬁitd§¥|:§§n60i J hi?nj@é%&f‘ Al iy

inspectable state. is inspectable state, necessary électrical mspe?:tion
on the eircuithoard Acto1he inspegtediisyeaniedaumAliter gampletionf 4 r

the electrical
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
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



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 dfréction (downward in Fig. 19)
separating from the upper-side jig 30 for inspection, 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
mechanismfanethet deceit boarchbtielse Znspedted isncarweyed tatlerect are
inspection-executing region R, and the above-described operation is
repeatet GHS&E cifetit boREE o PETRSSECE® BrefeliiCarfyiRg otifithe
electrical inspection. [0Q67] According 1o such an inspection apparatus fo

o7 citodTBRALS B RSRAt Shbraton Sk o8 Erontis, Shnes a o=
even whep glectrical inspegtign s contiougusly cgnducted pn.aygeat. s o |
number of circuit boards 1 to be inspected, the anisotropically conductive
elastomet$hert 20 ih#re adapteor 40 cofle beleasity tepdaced hy abew

one when the anisotropically conductive elastomer sheet 20 suffers from
trouble, JarPertetyifalesevite dite of 2 B olrepicafly esndirgivective

elastomer sheet 20 can be attained.iglcf)soiG? Fi%. 20 illustrates the
construBRSHT of SR Sindpedtith SIPAATSTT ciefthoMRhcedrding t6e

the secqnd empadiment of thepreseatioyvention. sTHIS ASPEEHAR - s de §1ig
apparatus for Circuit boards serves to
50 for inspecticn. 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



conduct an electric resistance-measuring test on each wiring pattern as to
a circuit board 1 to be inspected, on %%th surfaces of which electrodes 2

and 3t

o be inspected have been forméd 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 horizontallél arranged, and an upper-side supportir

mechanfsri A5-&iior

above

lower-side jig 5

PG R RRRE RS 36 for REpBatie rboaEd 1
g .%Dé’gfé'%%ji% S0 forjaspection, QPO@:‘?%IE‘L% handuf ot sve

or'inspection is provided below the inSpection-executing

region Ryjangadewek6@ csidg suppodingimeshanism:6% syppotiag the the
lower- side jig 50 for inspection is provided below the lower-side jig 50 for

inspecti
support
upper-s

vnxihe upperdidel sipportinyraethamisardb ahe Iowepsideion

ing mechanism 65 are basically of the same construction as the
e S G IS arhin A8 R 0L SR EFI

mechanisin 65.0dhe speclion, aPRaIals [ Sl BOaIds aceling o,

the first

embodiment. e upper-side jig 30 for Inspection is

construgted hy: arargingthe adaptardd-of the earstruction shown ipdiginal

17 through an anisotropically conductive elastomer sheet 35 on a front

surface

€lowversuifaselih Fig. 20)ofanr ingpdotien @lectrofierdenacend@.tion.

Pairs 14 of

[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



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 one surface-side electrddes 2 to be inspected in the circuit
board 1 to be inspected. Incidentally, in Fig. 20, connecting electrodes
14a for current supply and connecting electrodes 14b for voltage
measurement of the pairs 14 of connecting electrodes and terminal

electrodé&s 15 ard- st ate d-S¢eing aRisughithe iRs HBGn G RBRFS 37¢hd 19

18. The, inspection electrode device 40 and anisotropically conductive
elastorer:lgeér sﬁ%’ét 3B3RE Hasitaly %%%eagﬁ‘ ssogtrﬁé} %5%%;3%0%05131 %hce%lve

inspection.electrade device 4@ apd anjsatropically sondkictive elastemaer

sheet 35 in the upper-side jig 30 for inspection of the inspection
apparatusfoeeiradit baartseacehrdidg th dhe finstrembadiswnt.sthie
lower-side jig 50 for inspection is constructed by arranging the adaptor 10

of the ESrEEEREBRShaWRINTEg ITARREGGH af AniddtrdpiéaN dorkrtive L

elastomer sheet 55 on a front surface (upper.surface in Fig. 20) of
inspectioh S&ctr8d& 3&VRE 60° P%%cmrdﬁ‘c %%%He&?n%n&%cterédé:soir% rt]ﬁ%

wiring board 11 for, conpection, Oéﬁ‘ézg%@%pt% 10areurangedhinss ge 5ig
accordance with a pattern corresponding to a pattern of the other
surfacesside efecttogdes 3 toohe indpecied #otheogitetatiNearddntddae i ve
inspected.
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



Incidentally, in Fig. 20, connecting electrodes 14a for current supply and
connecting electrodes 14b for voltage measurement of the pairs 14 of
connecting electrodes and terminal &éctrodes 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
anisotr6iE&EMACoRRIcive el dStonTETRRSELSS IARKE Foviésida fig!Bo for

inspection oftgu inspection apparatus for circuit boards accaording to 70 .
the ot B RO B LA 16 Eac S o SOpAFACE Tor GRBRE T Lon

board, electrigal inspeclioy of dhegireuilbeard l do bednspagled is, -

performed in the following manner. The circuit board 1 to be inspected is

first aregingeeliin alignment wittvthednspegtiontexecuting regicbRAyrd cally
proper conveying mechanism (not illustrated) . More specifically, the

circuit SGaraUC 6 B inSpEctenss afrArgad #isdch AhsamiErnRarthélogen

face-side electrodes 2 to be i ted th f located just und
respeciiie BOSIONs BF i FihsCta 61 cithectily BEshotES of the viring

board 11 far.conpactioniy the Uppet-side Jigi 300, 0spetion, and e < rq

other surface-side electrodes 3 to be inspected thereof are located just
over respastive pasitionsnidhe pairs 14qfconnseting etecirotesf thee
wiring board 11 for connection in
anisotropically conductive elastomer sheet 20 can be
attained.

(00681 Fig. 20 illustrates the constructicon 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-



the lower-side jig 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 béfttfand a guide rail. [0071] 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 ofthéeadaporta bhthengppariesiddjig BDHorihtpectidreand e -
adaptor 10 of the lower-side jig 50 for inspection into_contact under

pressuf-@fth I civéuit BEard B85 6& Hidpected XY RS R SHRe FRe
spvr st o 30 g spectan- e sasopaly conlys o
in the a inc

sheet apt&r 0 isin a state ed by the circurt "board 1 to

be inspegigohand the wiing:hoand Lisfasneonneetion swherehypeach-afibe
one surface-side electrodes 2 to be inspected of the circuit board 1 to be
inspectedda etectrically conmebtestitodidth of thelconsesting efectrodetion
14a for current supply and connecting electrode 14b for voltage
measufemériten “eRGT ortHeS AP b LB &GN BlécFodes 6Ffelt o eT

wiring baard 11 for connection. The anisotrgpically, .conductive elastomer
sheet 35 ?s{@algouﬁpg gfca]tg gpﬁ%ﬁgé %ﬁﬁeté%riﬁél bggred 1 ?grego%njh%%tion
and the, insnection ejestrode-device A0 wherehythedenyinab eleetradess

15 of the wiring board 11 for connection
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



are electrically connected to the respective inspection electrodes 41 of
the inspection electrode device 40. Ogn the 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 each of the other
surface-side electrodes 3 to be inspected , of the circuit board 1 to he

inspectef %7 Fhecriddiiy ¢dh riae%.tgd“% O e BBnifecting = 8RendgE 1 ce
14a for gurrentsupply.and conpeging glecirode.loh farvoltlage . .~ <pcer 35

measurement in each of the™ pairs 14 of connecting electrodes of the

wiring boarc:Hd fepgerneciin. The atsetepicaleandustve, elastemer
sheet 55 is also in a state pinched by the wiring board 11 for connection

and the inspeetion csleerpde dievicelB0; wieraby thétermitml etectrodésg to
15 of the wiring board 11 for connection are electrically connected to the
respecti%‘?né‘géﬁiBne@f%%%EEE%i of the inspection electrode device 60.

[0072] In such %&am%gggg?ét} gtfeﬂéii n%@“%‘}?'?&% r%'%ﬁgggei % to be

inspected of.the circuit 0 be thspected Iis e cally connected to
the testestlropghtbe agaptorAthigithe upper-sidedia, 30fer inspegtion,

the anisotropically conductive elastomer sheet 35 and the inspection

electrodeevicetd; andséaoimofitheither dutfacersidghelectrodes 3 to

be inspected of the circuit board 1 ' '
anisotropicalilly 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 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



to be inspected is electrically connected to the tester through the adaptor
10 in the lower-side jig 50 for inspection, the anisotropically conductive
elastomer sheet 55 and the inspectioﬁ%lectrode 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. More
specifically, a current of a fixed 73 value is supplied between the
connectifig elechotiesmbsd foreaurrent supply of the wiring board 11 for
connection in the adaptor 10 of the upper-side jig 30 for inspection and

[Oﬂw—éoéonnecying Ié?e&?dﬁb?ﬂ&?o*@@ﬁﬁéﬁ%@ﬁﬁ_h?ﬁf%wﬁﬁﬁﬁ %la‘f&‘iit
for conpection 'netfgcac%%oé%ﬂ lqrﬁ)%:@ec l&%q{siy%e 1ig 20.for. InsRelign, g 1

and one among a plurality of the cdonnecting electrodes 14b for voltage

measuregesd of thgwiriag board d4 fergeanagtionHs the adaptof dOmehner .
the upper-side jig 30 for inspection is designated to measure a voltage

between the déSignatédmniet conaedtig electredériibefor editdge first
measurement and a connecting electrode 14b for voltage measurement

of the WiFFgTIERd 1R for tBRRESHorih the HtRPISSES TFHR& okt Side 79

jig 50 forrgnsi%ecn%nbwhich h%s-_e%eegoglggtrilggglgy can g%tg_:gl to t(hneO%ther

surface-side ele¢ rO(Ye % rgrbepmspected (,lé)rre ponalng to the one

surfacesside glacirode) 2 tojherinspeeted swhichiRas beenelectisallysoarg 1

connected to the designated connecting electrode 14b for voltage

measuremeér#, inspected is arranged in such a manner that the
one surface-side éléctrodes 2 to be inspected thereof
are located Jjust 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-



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 connected to the designated one connecting electrode
14b for voltage measurement, and the other surface-side electrode 3 to
be inspected corresponding to this electrode 2 on the basis of the 74
thus-obtained yoltae%?e value. The designated connecting electrode 14b for

voltagemEsuréfhett i SiccEsddly thEnGed: thefeti estidifcting ©F *2e
measuipeNt Qhelgctyie fesigtances ol Wilng pafeins. (CSEANEY wner

formed between all of the”one surface- s ectrodes 2 to be inspected

and thejy sauasRoRdiRg othar stifasessideslecliodes toche ringpacied. as
After the electrical inspection on this circuit board 1 to be inspected has

been cempleted. in, such ahmanper forsex@mglegthiedlofver-side seppdrting
mechanism 65 is moved downward to move the lower-side jig 50 for

inspectiortin 3 difeCtoPRdovnivard HP FG F20) s epatating font et 20 in

upper-side jig 30 for, Inspection, therely releasing the inspeciafle stalg., ¢
the circtilt boafd I 1o be mspectegll IS conveyedtrom the ~~

inspectignsexecuting regionf2 fR atuapearmplace Dy, the eonvrying 11 for
mechanism, another circuit board to be inspected is conveyed to the
inspectiorrexecuting , regier Byunddhé abfveldescribed opbeatioreisde
repeated on said another circuit board to be '
electrodes 2 to be inspected of the circuit board 1
to be inspectéd.is electiicall?-connécted 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
inspéction-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 iig
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



inspected, thereby carrying out the electrical inspection. (0073] According
to such an inspection apparatus for circuit boards, an inspection
operation can be smoothly carried outeven when electrical inspection is
continuously conducted on a great number of 75 circuit boards 1 to be
inspected, the anisotropically conductive elastomer sheet 20 in the
adaptor 10 can be easily replaced by a new one when the anisotropically
conductNe elastoraérishest:2(:=suffats thomdidubls, ardethecorigind 1 ng
service life of the anisotropically conductive elastomer sheet 20 can be
attained 16674 °Rfe prdsert nvertibRTEnSHRAitel fPfheconnecting

above-described em %im;nts, and various  modifications can be adde
electro o.r voltage mﬁfs?remﬁnt in eiF % the
thereto. For example, the anlsotroplcaﬁg/ conductivé elastomer sheet

in the adaptos 19405&f\%ﬁﬂ@&%&éﬁrcg'&@%m:ﬂé@%ﬁnﬁeg tRSHEAR board
dispersion type anisotropically conductive elastomer sheet as shown in

Fig. 1, ard femay-beaaameven distrébutionstypegnisetidpicallynductive
conductive elastomer sheet obtained by forming a great number of

conductivé FetRgsiRgPark edch éxtéAding if athrtkAeds-Wised by the
direction .threof, in Wh'clﬁfo?ductive parti%Ies P are dggsel filled, %rid

an insur%ftinbnrgsﬂ3 mutual y ins%fat%%ﬁﬂ%ge tonddictive paeth- 8rsrﬁi%8 pa%é,

in which;tbe cpgductive,padicles P donahexistgtall e rminal 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



or scarcely exist. Various kinds of construction may be adopted in the
inspection apparatus for circuit boards so far as they have the adaptor for
inspection of circuit boards accordingté the present invention. 76 [0075]
The connecting electrodes 13 in the wiring board 11 for connection may
also be formed so as to protrude from the front surface of the insulating
layer 17 as shown in Fig. 21. In such construction, the projected height of
the conmedtigy ekectrode 13=fonthesrsulating yer et isngeferablyatde s
most 100 pm, more preferably at most 70 m. If this projected height is too

great, sich ESHnECHRgBléctfodss-¥3 Bbsirli&t, ¥Ad SoXnhk adResion 6P~

the anisotropically conductive elastomer et 20 to the wiring board 11
for conr%)&fgen%e%%r%nésnin%%?ﬁc?é%t?sg that it ig%dif |gcﬁlt1f1(53 pperég\?grlﬂaﬁej g 30

anisotropically-conductive elastomer sheat 204tery separatingstamithe o
wiring board 11 for connection, such connecting electrodes 13 are easy

to be damagedtwhepttig aniSotiopically tondbctivel eldstdmer sheekistion
used repeatedly, and so itis difficult to attain a long service life. [0076]

Such a¥tifg BoaFERE 98 édhridctibh TahBe proddeed itheYokGWwing

manner,. A laminated matgriglnobtained by la inatiq %hin ryeg;}jltlayers
S

13A anéﬁ%&egﬁ ot siitaces 6f 718t %Iéﬁeal 8iRsa ai}lrnéj3 substfate 12 is

first providete ccing electrodes 14b for voltage measurement of
the wiring board 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



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 accdrtlance with a pattern 77
corresponding to a pattern of terminal electrodes 15 to be formed as
shown in Fig. 4. The interiors of the through-holes 16H formed in the
laminated material are then subjected to an electroless plating treatment
and an electroplating tredtment,aberebyl formingvia Heles disbtehnected

to the thin metal layers 13A and 15A as shown in_Fig. 5. The thin metal
layer 130 oAb SRt R SHfadé B fRAin¥MafAg SUBSRERIIRRT 135

then subjected 19 gnoto-giching.reatment, (erehy, forming & AL Gl
base layers 13B for co nectlngqe ectrodes on'the front surface of the

insulating: substrate; 12 and patterneds wiring,Raits 463 fer glactically
connecting the base layers 13B for connecting electrodes to the via holes

16b as skewe dn Fig.132. Befoee theephateretelihg tfeatinentise surface-—
conducted, a protecting seal 19 is arranged in advance so as to cover the
thin metat $§/e? 1BAL FSIARSH 6n #ie BEck BIR&ECE-BFthRAASHARRG _
substrate 12. Thereafter, as shown in_Eig. 23, an. insulating layer 17 i
formed SATHE TR s OF The TS SMfedd 10 Stee o0 b0 b2

mannerthalthe respective base layers 13B for connecting electrodes
are exposed. The respective base layers 13B for
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



connecting electrodes are then subjected to an electroplating treatment

by using the thin metal layer 15A formed on the bask surface of the 78
insulating substrate 12 as a common‘électrode, thereby forming

connecting electrodes 13 protruding from a surface of the insulating layer

17 as shown in Fig. 24. After the protecting seal 19 is then removed from

the thin metal layer 15A, the thin metal layer 15A is subjected to a
photo-etéhiny treanpent sthieréby ferniing mepitredity dfhtermimbt efectpdes 11y
15 electrically connected to the respective via holes 16b on the back

surface"SFRE Fisuigtif ¢hSTaE 1BSRSHoWth FigS259REERGWA §n can
Fig. 26 an ei%@ilf 'ngé%;ﬁegcl%isgrgrrgegé‘m tQ%é)a‘%gHrfgg% of the
a t

insulating substrate 12 1n suc anner that the respective terminal

electrodes 36 87 gxpasey. therehyoblainigdhe ywidrg bpak1bforsyrrers
connection. EXAMPLES [0077] The present invention will hereinafter be

describédcgpetificaliy by thedolttwingexaimeés. sHowever, thé presenthe
invention is not limited to these examples. In the following Example and
Compat@ivEPEXSmpRe Lthe VAGE &F suMacE tRRGHRSS iShRfcatdd asan Pe
value oelg%in%%gg measuring a center-line average surface roughness Ra
under conditions of a cutoff value of 0.8 mm and a measurement length

[006@25 MM The present invention is not limited to the
above-described embodiments, and wvarious
modifications 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.



in accordance with JIS B 0601 using a three 79 dimensional surface
structure analyzing microscope "New Yiew 200" manufactured by Zygo
Co. [0078] [Circuit board for evaluation] A circuit board for evaluation of
the following specification was provided. Dimensions: 100 mm (length) x
100 mm (breadth) x 0.8 mm (thickness); Number of upper surface-side
electrodes to be inspected: 7,312; Diameter of upper surface-side

[0 @lettrodes to DB fspeRiRf B-3 iR RATARHR PiteH of bppRE stirfadédidecara

electrodes to,be Jnspecied; 9.4 mm: Numbgr oflower surface:side
electrodés to be inspected: E,%ﬁ?Dlameter of ?ower Surface:Side

electrodes {a-hg cinspegteds Q. 3:mey MinipuprRritch-otdpwer surfageside
electrodes to be inspected: 0.4 mm. [0079] <Example 1> An inspection
apparatus/tor ciréuit boatds«or iinspecting2the above-described circuit
board for evaluation, which was adapted to an inspection section of a
rail-conveying pes Ao RS T hRrd h3BedGH ffaehthdreight of

e N D e S O A e B g 1 aver
STAR é\f‘ﬁ,was proguce I~ accordance With the cons%_ruc |Bﬁns%ow
"]F@'%gapgjpreferably at most 100 Hm, moxre preferakly at
most 70 dm. If this proiected height is too great,
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 board 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



80 Fig. 21 in the following manner. [0080] [Adaptor (10) for inspection of

circuit boards] (1) Anisotropically conductive elastomer sheet (20)

Solution A and Solution B of addition type liquid silicone rubber of a

two-pack type were mixed in proportions that their amounts become

equal. After 100 parts by weight of conductive particles having an

average particle diameter of 20 m were added to and mixed with 100

parts by wetghtyaf dHisraixture athea testttant Mixtarenwas subjested-talas 15
defoaming treatment by pressure reduction, thereby preparing a molding
materiatCinthe EbEVeHesEriBEG PRodesst 49 thetadditivn fypessiicdre of the

rubber, was used silicon rybber, in which both Solution A and. Solution B
o 2 RSO ER, AR a LR O R 6T RAd 2 Co NP
set of 6%h.-at 1RAC (hy.3 Measyring method. in-aceardance with JIS K
6249) and tear strength of 25 kN/m at 23C (by a measuring method in
accordames: withd K H5240).Alsetthose {aierage coatihgamourt=H%by
by weight of the weight of core particles) obtained by using nickel
particleSnéae particlee bhpd Jibjecthiy fHetaste parfidies ércholeas
plating _with gold were used}eglc%;he conductive partjcles. [0081] After a

frame-M&YSgatet tAVHE R ASUIEFBPRnidy SFE20 mm x 200 mm and

athmkneSSOfgﬁggQEQ§1metal layer 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



was then arranged on a molding surface of the other surface-side
molding member, the molding material prepared was applied to within the
opening of the spacer, and one surfadcd®-side molding member was
arranged on this molding material in such a manner that the molding
surface thereof comes into contact with the molding material.. In the
above-described process, a non-glossy surface (surface roughness: |
Jim) of &FolyEstér Fesimbstiaet {grobick 8f Forzymanstfiésantdade

name "%’ﬂ Lumirrgr S10™) having a thickness of 0.1 mm was used as the
molding-STREGY of 8RS SuFracERAS ThB Rty AERSSSAnd & oGy 20 1ng

surface(syrfage Sroughngsy-0.04dm) gta polyesterresin sheet (produgt, .

of Toray Industries, Inc.; trade name "Mat Lumirfor S10") having a
thickness @f 0Zlamm was used as the molding surface of the other
surface-side molding member. Thereafter, a pressure roll device
composed of & pressuregoll andecsuppprting foll Was usedan piresho thaed
molding, material by the one surface-side molding member and the other

surface-Site MBRling rfeM5er the Ak Hotming %Iﬁﬁ@ﬁnﬁ‘féﬁ%ﬂla&@ﬁ er
having jthickness 0f 0.08 Qgtvge%@é?@icg“%q:ec%Lg%%c§§lggtrry§£dclng

member and the other surtace-side ding mem ectromagnéts
were then-arsangathen 1agpective 8z baek syirfages0f{ the org ectrodes 15

surface-side molding member
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-



and the other surface-side molding member to subject the molding
material layer to a curing treatment under conditions of 120C for 30
minutes while applying a parallel mag"h%tic 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-obtained anisotropically conductive
elastomEEBiedetivatia safaée FsugHnessoited phrol zdme sodac®scope
thereof and a surface roughness of 0.12 m on the other surface thereof

and contali¥d ‘th&tontbicti & AR SRS prohoftitPof-£2% in terms of
rodyalymediacion. This.Ansqtiapieally, caadugtiye elastomer sheet s

referred tows "anisotropically conductive elastomer sheet (a) [0082] (2)

Wiring board (14) farcannectien:Ha algminatetmatesial froduet eb11owing
Matsushita Electric Works Ltd., trade name: R-1766) obtained by forming

thin metsblyefs eadh compasen vbeodppser.and having a thickness of 18

um on both surfaces of an insulating substrate composed of a glass fiber-

reinforcBdBP0RyY P&, Wwafe BFmé&dSATES birkulaP thugheréiad ik ot

each extending through igu Y tlplirgk e s:Lf\(/:v' eegiéejc_tion of the laminated

material and having a diameter of 0.2 mm by a numerically 83 controlled
drilling appasatuse Fhegafter sthe < lasainated-material A ich the e

through-holes had
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



been formed, was subjected to an electroless plating treatment using an
EDTA type copper plating solution, thereby forming a copper plated layer
on each internal wall of the through-kﬁ)q)es, and further subjected to a
copper electroplating treatment using 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
materiaFtoSachiother Withirt Eachvofthe BHBREH-holes. A dry film resist

roduct of Tokyo Ohka Kogyo Co., Ltd., trade name: FP-225) was then
LR BR ORI ot ayer S GE SERaCe soif e BARTHEY
material to,fom,a. [asistlayen 990'c@?&%%"@i@eo@&%%"egrﬁ@?'r]yﬁéet (20) :

arranged on the thin metal layer on the other surface side in the

laminated materialoThereaftes apotoomask Hin was-agaaged on thigpe
resist layer, the resist layer was subjected to an exposing treatment using

a paralléli my: exgosure systernfivanufactaredwny-ORCk MamfastaHagmixed
Co,, Ltd,), a developing treatment was  then conducted, thereby forming a

resist p_érfﬁerﬂrfBPO&Eﬁiﬂﬁsontﬁfétthﬁpﬁﬁéﬁl?ﬁﬁf%ﬁso@%&gﬂélin. After
the IamT(?Be%Q@?”% The fipmgtal g’é’r?cﬁ@@t%%Sg@?%%éfgﬁs'nkﬁ)g%ing an
materia G y

I
laminate was 84 subjected to an etching tréatment, there

forming, \an-thefrontsurface of thednsulating substiat,e 73124085¢ to and
layers for connecting electrodes, which
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



were arranged in accordance with a pattern corresponding to a pattern of
the electrodes to be inspected on the upper surface side of the circuit
board for evaluation and each had a diameter of 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. Thereatfter,
the resist pattern was removed. A dry film solder resist (product of Hitachi

Chemicgl{z0.¢ hidh, ade Mgae: SR2300G)haying:ariickness e 25qRe r
was then laminated on the front surface of the insulating substrate, on
which theubase tayers fomearthattingastéstrod eshandh thed Pagtensddewiring
parts had been formed, to form an insulat,inF% layer.. A photo-mask film

|

was arr&GREGHE IR saREhG F5y o tHE TR bRty SayBshas SubfetBE
t ing_treat t usi le| .
0 an exp Og'ggré;%g(gn sNd.3 PQ.E%!% gfc?%t%?fﬁ%ﬁgﬁe SYUEWe - was

(manufacturé anufacturing e\?eloplng treatment

was then-canducted.thershy fesminm 4, 312tenenings gagh pvingnanne r
diameter of 200 pm, through which the respective base layers for

connecthi@ejettnede@mggemédc'liath@tm basedsayensforcontact
connecting electrodes was subjected to_a copper electroplating 85

treatmeHtiwith Bicopiet SLltdteiating 2blution by using the thin' metal
layer on the othfr S}L-Jggcegide i

electrode, theref)ly ormiﬁg cffl—% %%%:%rgi%%%dgg%%%? ggsc%ggmgl%%sy
sUrface_{surfacé'roughness: 1 Hm) of a_polyestér
resin sheet (prbduct:bf Tbray Industriés,'iné;;~txade
name “Mat Lumirror S107) having a thickness of_O.llmm"
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
Lumirroxr S107) having a_thickness-of-O;l.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 having
thickness of (.08 mm between said one surface-side
molding member and the other surface-side molding

member.

Electromagnets were then arranged on respective



protruding from the surface of the insulating layer. [0083] The protecting
seal formed on the thin metal layer on the other surface side in the
laminated material was then removeé?,zand 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 the other surface side to
form a resist layer. Thereafter, a photo-mask film was arranged on this

resist |1ayRF khé ediaCaer dd sutjBctedts T EXposity feafidHt UsfigPer

a parallel ray exposure system (manufactured.by. ORC Manufacturing, .
Co, Lt} ST £ dRVAIBBinG Feathient was TereorUATaR thersby® o0 ect

forming:a, kesigt pettesn rfer etching en-{he thip metallaygron the other +
surface side in the laminated material. The thin metal layer on the other
surfaceside in henthinminaied material Wwag subjectes) oA tching o
treatment, thereby forming, on the back surface of the insulating
substra¥®rZ 312 teriniRalé dfoddie GReRged il acloBinte Wifh to the
positions (1f Cﬁttice ints, and_patterned wjring parts electricall

9
connecling @a8f of the terminal Biecrodestbth vilac}h%?es.sl'_h‘"gégfter, the
resist pattedywas emoned B A 054 Im sglder cesistdprpdet of Nichigo

Morton Co., Ltd., trade name: Conformask 2015) having a thickness of 38
m was thenslamingiedonl thedeackuatdaee of thetnsulatisg substiate; 06
which the terminal electrodes and the patterned wiring parts

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



had been formed, to form an insulating layer. A photo-mask film was
arranged on this insulating layer, 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 then
conducted, thereby forming 7,312 openings each having a diameter of
0.4 mm, through which the respective terminal electrodes were exposed.
[0084] A Wity Iscardfol EdRAeivrRfor ths uppBhsidgafigtor, the
inspection was produced in the above- described manner. This wiring

board forCoHHetion T Sichithat e HifreriondSare HooUHm ARG 23

160 my, . breadty and Qrésm_g’ut!?@écé@&% fhe i TS‘&?EPéf‘eBS”é%%ating

exposed to the surface of the insulating layer in each of the connec
electrodassis abent 300 Ay the projeategvhrighifigr the surfaceyoktheution,
insulating layer in the connecting electrodes is about 25 gm, the minimum
arrangememsditchiivatwers thecoomractingactectrodesds Ochmea,che
diameter of the terminal electrodes is 0.4 mm, the arrangement pitch

betweenthe {EriindPeibcfidéS s GR5HAT ahA 7 theBtifdcy -her
o L e Bl 1% 0 A acs G g

on which the connecting ele es were fornte
above-desasibegranisatropicaly: eenductive s elastomersheet(3) Wasming a

arranged on the front surface of this wiring board for connection, thereby

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



constructing the adaptor (hereinafter also referred to as "upper-side
adaptor") for inspection of circuit boards on the upper side. [0085] A
wiring board for connection for the lowgy-side jig for inspection, which had
3,784 connecting 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

dimensigns are 120 mm in_length, 160 mp). | dth apd 0.9, @J,'}mmg,

thlckness the diameter of a portion exposed to the surface of

InSU|atlraﬁzlayﬁélnf%@ﬁofsﬁb@me@tﬂngh@e@m@q%@laig)tg@@@ﬂaa&h@,
projected height from the surface of the insulating layer in the connecting

electrodesis abbuat25 haythe mihimurcamangeingnte pitclh betiesen el ch
connecting electrodes is 0.4 mm, the diameter of the terminal electrodes

is 0.4 mf®T meaéﬁéﬁ@@rﬁehflpﬁ&]cﬁé?ﬁ@éﬁeth‘éjt@ﬁnﬁwa?éf%t:ﬁﬁﬂes is 0.45
mm, and the surface [o H:h ss of thc% |£1%ng ﬂ%ye Qcﬂﬁ@oc% oft@ebe
B4 Wihch the 0y

front suﬁgce e@ﬁcface o connecting e ectro es were

formed),ig M d herahoue-descsibed anisetopigally eanduciive i reuit

elastomer-s eet (a) was arranged on the front surface of this wiring board
for connessiod, therekyrednstructingdhe acaptorithdreinafieraise refered
to as "lower-side adaptor") for inspection of circuit boards on the lower
side. 200 dm, 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 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



[0086] [Anisotropically conductive elastomer sheets (35, 55)] An uneven
distribution type anisotropically conductive elastomer sheet of the
following specification was used as agsanisotropically 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

siliconequbherbaving a-hardness of 30sther diraensians ate 110 oW #h by
length and 110 in breadth, the thickness of the conductive path-forming

parts isu@.6rrgn; ke ciler diamelerichithe condudtaveopgathfosminippartsside
is 0.25 mm, and the projected height from the insulating part in the
conductive BBf- ¥R TRt 805 Aim 2€ 0Ad GRTVEPardes arede -

contained in the caonductive path-faorming parts in a proportion,of 13%
volu me?‘%ﬁé’r %%Hd%%tﬁ%%grt?(ﬁb%%recg gfg?nce d’kr)lf p%‘r}i % %ﬁg %13 r?aceeasc%%f/

nickel 89, particles.witk aoid and have an-average particle diametey of 3%er .
m. [0087] [Inspection electrode devices (40, 60)] An upper-side inspection

[ 0elgstrode devicehanchacloweriside inspectiorelsttrode teviceroftheetal
following respective specifications were produced. The upper-side

inspectivh¥@actPodEHevieb G B iseRtidh Yedifodebsuppfimaprate

composed of . - .
P material was then removed, and a dry film resist

{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.



a glass fiber-reinforced epoxy resin (product of Nikko Kasei Co., Ltd.,

trade name: NIKOLYTE) and having dimensions of 200 mm in length,

346 mm in breadth and 10 mm in thi&ness 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 inspection electrode-supporting

plate. Each of thezingpectian alestrndes is- eddairicalyreainectedtad chigo-
connector provided on the base table in an upper-side supporting
mecharfemtavhi€le will bedesctibad subseguerithn flrougpiart @lectridad ving
wire. The lower-side inspection electrode device has an inspection

electrode-&ldoriiRg Pl&te compPsatPst Bfiisd ABerRASiRfdICR EpSkyPack
esi (i o, NI f258) G 0 00 10 NIKOL YT A0

having dimensions of 200 mm in length,"346 mm in breadth and 10 mm in

thicknessand Sa84mspectior 90z alectindes gaeh havingsa giarmetes of s
0.35 mm. These inspection electrodes are arranged in accordance with

positioriszaf lattiee pbintsoi a pitchfeh48 mrirend atpporteddsrthe 2
inspection electrode-supporting - plate. Each of the inspection electrodes is

electricRPEGHTTRRERA (oA oRRECHF PRAVERSY 67 thd ast8BAh g Laver,

Iower-sid}%su.pé)

I 0Uing meshana. whlcbullhe desedhed sulsaabently
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



[0088] [Upper-side supporting mechanism (45) and lower-side supporting
mechanism (65)] The upper-side supporting 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 supporting

pins each having an outer diameter of 10 mm and an overall length of 67
mm. Thetlewersitestppoviiymeehadistiie cormstiuctéd pylebase tablehe
composed of a laminated plate (product of Sumitomo Bakelite Co., Ltd.,

trade n3nTE SUMIHPET 5PR phenolash SHENART adhe" rireld disth

and having a thickness of 10 mm, and 10 supporting pins e cggwaving an
outer GIARETSFar 16 remearit Sn bveriienc GHE mivs. (b088] 2
[Performance evaduationd dhadrsnection apparius oy ClEQUILDOYES \WaS: ve
91 installed in the inspection section of the rail- conveying type automatic
circuit boare trspectichanachiae "8F ARREG MEdmanufactufecbhy surface
NIDEC-READ  CORPORATION) to conduct a test of connection stability

and a t&dt of 3efalitinytEndeicFofthe &MBBRGHIEARy coRGEGRE

elastomer, sheet in the -adaptor for inspectipn of cireuit boardsin .o

accordance with ﬁwe %ﬁowmg respective me?hodls. (%3%168? O? conne(f?tlon

stability: Thg dnspagtien-appacatyg for-ciroujt boyds MaSection of circuit
boards on the upper side.

[0085] 2 wiring board for connection for the lower—side
iig for inspection, wh@ch_had_3;784'connectiﬁg__.
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 front surface

{surface c¢n which the connecting electrodes were



installed in the rail-conveying type automatic circuit board inspection
machine "STARREC V5" (manufactured by NIDEC-READ
CORPORATION), and the circuit bo&r for evaluation was set in the
inspection region of the inspection apparatus for circuit boards. A
pressurizing operation was then conducted against the circuit board for
evaluation under a prescribed press load. In this state, a current of 1 mA

was appliad.between thepconpecting electrodes of the wiring board for
connection in the upper-side adaptor and the connecting electrodes of

the wiring boar8tfer ebaiectitasinthe dowendide tadapteatoliieaSHE T 1 ve
electric resistance value as to the circuit board for evaluation, and the

pressu ﬁfﬂﬁ)ﬁ%@%ﬁ ns"“trfﬁ@fci it BEATd for* %ﬁgtio??wﬁg Sherf PalEaSdty face
This opetatign.for meaguring iheseleciric resistance yalue was ganducted

92 10 times in total. An inspection point (hereinafter also referred to as

"NG inspsctierpotitnatihichstherelectiie sesistance value measdies-red
reached 100 S2 or higher was judged to be defective conduction to
calculatecoatsa Propertions {derebtifiet alsol refarredi ne ps Cpicportidn of. rcuit
NG inspection points") of the number of the NG inspection points to the

total ng’ﬁﬁ%’épﬁf PRp&Cfort BBfts fOEF number of upper- side electrodes

o RS ot e alan e B s i
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



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 82010. In an inspection apparatus
for circuit boards, it is necessary from the viewpoint of practical use that
the proportion of NG inspection points is lower than 0.01%. If the
proportion of NG inspection points is 0.01% or higher, there is a
possibilipathat a1 sendefective tiscuihbHoagte heninspeetedemay beicle
judged to be a defective. It is hence difficult to conduct electrical
inspectign asad eircaif boardsn with high reliability. The minimum press
load determined in suché manney is referred tozlf, "conn? table load".
g

(OB SmafiBPEGiectAbIE 65T VAR iRGitatsSthaf the §3 )connection
stability is higher,, Since the elactricalinspection ofa.clrcuily bogrd tabe .y 5

inspected can be conducted under smaller pressurizing force as the
connectable-doad isismalleedetesaraiioseftbairgeit board o bee
inspected and constructional members such as the anisotropically
conductielélavtonter sheres a4 awiipgidaras forsohneetien byoduced.
pressurizing force upon inspection can be inhibited, and moreover parts

~ low in durable strEngtPRpon ?ﬁé&u’ﬁﬁ%ﬁ‘fﬁé@b&lﬁsf:e%rggﬁwéievme has
construgtiongl memhers,of the INSpeelion, ApRAIANS, apd S0INE o rposeq of

miniaturization of the
a glass fiber-reinforced 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



. 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 imB oved, and production cost of the
inspection apparatus can be reduced. The results are shown in Table 1.
[00907 (2) Test of separating tendency: The inspection apparatus for
circuit boards was installed in the inspection region of the rail- conveyin

type auforR&tic EifG it 15648 iRSpedtdn nfachte ST ARRE V5™ aNnd thaese

circuit board for evaluatlion ¥vas conveyed in the insgection region of the
) 1n%§ection alac roges a%s ﬁrraﬁge 1n.a% ordance with
inspection apparatus for circuit boards by the railconveying typé

automays Sircuit peartk inspactiop rpaching "SFARREGMS" o 045 mm and
pressurizing 94 operation was then conducted against the circuit board '
for evalsratipr thder bonditiens ok a pressoload 1efct5bKg- futhis state;a
current of 1 mA was applied between the connecting electrodes of the

wiring Bostd $or cBAfECtDR ite LPPBRSEETAPIGICanadReE céfnecting

electrod%segftthe wi@g board for cannection in the lower-side adggtgr{t}on the
S

measure it Blectiic TasiSARRE Vafife as e ditit board Fov

evaluatipn, and the pressurizatign Against the, Siscyit board.foreyaluation

was then released. This operation for measuring the electric resistance
value wag caneguatedd® tines in todal. Fhewsadtesrthe yeirathtthoard fam
evaluation was conveyed out of the :
' 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



inspection region of the inspection apparatus for circuit boards. This
process-was conducted on 100 circuit boards for evaluation to determine
the number of times (hereinafter referfed to as "the number of
conveyance errors") where the anisotropically conductive elastomer sheet
(a) separated from the wiring board for connection and adhered to the
circuit board for evaluation when the circuit board for evaluation was

CQnV?yﬁﬁé’Hé oithe EH%P%E@OQﬁ%%QfotHeé@P@fHH”@Ppéﬁ%w%&%.—
circuit boards. The results are shown in Table 1 [0091] <Comparative
Exampleck> by theginspeetiaruappanatas foreirauit boasds: pradgcecdnen
Example 1, the following anisotropically 95 conductive elastomer sheet

(b) wasTseingldEE BRRAE dhsotrehieaRcoratety e BlaSidiherShdet

(a) to construct an inspection a é}}?ratus for circuitfoards, and the test of
e

connecﬁgﬁ%?gblﬁﬁoé\ﬁd {hR &8 %Epgraﬁl%%tteﬁ r(f&f‘ Wefe-aSRducted
on this inspection .apparaysindhe same manner a3 in Example 1, Fhe

~ results are shown’in Table 1. [0092] Anisotropically conductive élastomer
- sheet (k) iAtteraframa-like spagerchaviag arestangelarsapening of 126
mm x 200 mm and a thickness of 0.08 mm was arranged on a molding
surfaceasfahé @théiosuriaaesideinbpldiig Aienthsrtabreldig material
prepared in the same manner as in Example 1 was applied to within the

opemnag?ﬂﬁ§§&%§HWéﬁac§Q§ 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



surface-side molding member was arranged on this molding material in
such a manner that the molding surface thereof comes into contact with
the molding material. In the above-destribed process, polyester resin
sheets (products of Toray Industries, Inc.; trade name "Mat Lumirror
S1-0") having a thickness of 0.1 mm were used as the one surface-side
molding member and the other surface-side molding member with the

glossy surfaces (surtacesenghness: 0.04gnrtheseotusad-ag rbednoldings r
surfaces. Thereafter, a pressure roll device composed of a pressure roll

and a sapporting Telf wed dseda® pilich Y8stiecrmbldingaiatefial byttherich
one surface-side molding member and the other surface-side molding
membekh thetéB§ Ferhfing SShBIdiAG atehAqaaasaing thrkaees of 00 2

0.08 mmDb tween said one surfa e;gidg3 m%lgilpg ember a%j thg.othert
SUrface ot by B es Blecror S gists siort e S e £

respective) back surfaces of the-ona-sudacersidednolding member A8ferreq
the other surface-side molding member to subject the molding material

layer to@ocarng treatmoerti anderfcoiftitionspofti20C fori3G afihutes the

while applying a parallel magnetic field of 0.3 T to the molding material

layer inH&ARKNEEs-Wise NiretliSRohetEBYy BrOtRiEMGER ré&@ngald -

anBOU%%%@Q&Q%¥M§Q¥%g%%%%@e&ggg%%hq@% gi 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 §f NG ihSQECtﬁgn.po#ﬁté: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 locad”. The

smaller connectable load wvalue indicates that the



thickness of 0.1 mm. The thus-obtained anisotropically conductive
elastomer sheet had a surface roughness of 0.13 m on one surface
thereof and a surface roughness of @32m 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 (b)". 97 [0093]

[Table AN 44:NWV QB WA 1Q UpsROp NvplOO inopLf]
O O opUpll

Since the electrical inspection of a circuit
board to be inspected can be conducted under smaller
pressurizing force as the connectable load is smaller,
deterioration of the circuit board toc be inspected
and constructiconal members such as the |
anisotropically conductive elastomer sheets and
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 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 ape.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
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98 Claims: 1. An adaptor for inspection of circuit boards, comprising: a

wiring board for connection, on a front $éurface 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
elastomgssheet detaghablyh arranged ertbe feand stsface pEthe wikingt

board for connection, wherein the anisotropically conductive elastomer

sheet hasarduffase evgghtressaf 018de 5 umbphitsifrost suffazercopsing Load
into contact with the circuit board, and a surface roughness of at most 0.3

umoni

[0081]

&bdcilsifce coming irto Tohtset Withthgrent of 1 ma was

applied between the connecting electrodes of the
wiring board for connection in the upper-side adaptor
and the connecting eiectrodes cf the wiring board for
connection in the lower-side adaptor to measure an
electric resistance value as to the circuit board for

evaluation, and the pressurization against the

circuit board for evaluation was 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 evaluation to determine the number

of times (hereinafter{referred to as “thefnumber=of

COnveyance-eﬁrors”}_wherE'the anisotropically

donductivé elastomer sheet (&) - separated from the

wiring board for connection and adhered to 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
<Comparative Example 1>

In the inspection apparatus for circuilt boards

produced in Example 1, the following anisotropically



wiring board for connection, and wherein the wiring board for connection
includes, on its front surface, an insulating layer formed such 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. 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
composeshafa tconaeeting electode feecurient supplyandia conpeating of
electrode for voltage measurement are formed in accordance with a

pattern Ebfrespérding 36 hqsatiern ePeBttiotEs ¢ ba sikepedtediviar (a) to
circuit board, which is an object of inspection;_and an anisotropica

Il
conduchivl Biestier thedt teTsdhitly SPATARGEY G Ind rBRbaTTaRETds
of the wirind ppard for .cannectign.whetgin he.anisatigpigally condugtive o«

elastomer sheet has a surface roughness of 0.5 to 5 um on its front
surfaceseaiaing t inteyCortagbwith the cikcuibhaarch ead ensuifdce inspection
roughness of at most 0.3 pm on its back surface coming into contact with

the wirkgpbo@tyer éonrfdctionaasd Wiiaiein the wiring boardforl. The
connection includes, on its front surface, an insulating layer formed such

that eaa? BHir oF tid Tofh8ting-BletfBli&s hre exposed, and the
rolipaating layer has. a syrface raughness.of at most,0.2. poy,an its front

surface. 3. The adaptor according to claim 2 for inspection of circuit
boards, whereigithe anisotrapically condystive-elagomersheetdstangular

obtained by containing a number of conductive particles

opening of 120 mm x ZOO.mm and a thickness of.O.OBImm
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



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& plurality of chains of the
conductive particles. 4. The adaptor according to claim 3 for inspection of
circuit boards, wherein the anisotropically conductive elastomer sheet is
such that chains of the conductive particles are formed in a state
distributesldnmoplanedirestion 15 ABinspection appatatus: tor Cirgitmo Lding
boards, comprising the adaptor according to claim 4 for inspection of
circuit boeFese 76 2AR indpectibhepparatizdercitclft Boards, 'ed isHshey -
the adaptor according tp claim 3 for inspection of circuit boards. 7. An
inspecti earpeﬁggfa %%%Ei?cﬁﬁt 6‘8’2@%? oftpriSihgthe “Adaptor Aicording
to claim.2, forinsiection of gireuit-baards.L00 8, The adantaraecording fo
claim 1 for inspection of circuit boards, wherein the anisotropically
conductivg glastomemshkeetaiscobtpmesky:eonfainnga-nemben®d 1 ding
conductive particles exhibiting magnetism in an elastic polymeric -
substantefaad the conductive particles are oriented so as to align ina -
thickness-wise direction of the sheet, therepy forming a plurality of chains

of the c'onducti.% %%H@E?@eﬁ% 3&&&0?38@0rﬁﬁ%%?§}n?§ fdrrespective
inspection gf cliepit;haards swpgreip the %‘PP&@Q@@H&&OHQHWE%me er

elastomer sheet Is such that chains of the conductive particles are Torme
ina statedistibuteghian plapedikectiofeloARk inspestiembapparatus:ior ect
circuit boards, comprising the -adaptor according to claim 9 for inspection
of circuitboards.ditgAndispettion Bpparatus fer circuitbbargsatment
. comprising L o ' :
under conditions. of 120°C for 30 minutes 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 mmL

 The thus-cbtained anisotropically conductive
'elaStome: sheetﬁhadwa'Sarface roughness. of 0.13 Mm on
one surface thereof and a surface roughness. of
0.12 Pm on the other surface therecf and contained
the conductive?particlgs:in a proportion.of.12%,in
terms of z volume fracticon., This anisotibpically_

conductive elastomer sheei is referred to as

“anisotropically conductive elastomer sheet (b)".



the adaptor according to claim 8 for inspection of circuit boards. 12. An
inspection apparatus for circuit boards, comprising the adaptor according
to claim 1 for inspection of circuit boards. 101 ABSTRACT The invention
provides an adaptor for inspection of 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
[0f%5d indpeédted, the original service life of an anisotropically conductive
elastome ined, and the anisotropically conductive
elastomdr sheet canjbe epsily feplaced by a new one when the
anisotropicallﬁ cenductivg elastbomer sheet suffers from trouble, and an
inspectiop apParagug for cjreuit boards, which is equipped with this
adaptor. Tﬁeégau 8% inspgction of circuit boards of the invention is
equipped witl£a wiripng board fof connection, on the front surface of which
a pluralit f%onne ting glectrodes have been formed correspondingly to
electroddssio He inspected, andjan anisotropically conductive elastomer

sheet dejachably arranged on the front surface of the wiring board for
connectign.,TRe anigotropically fonductive elastomer sheet has a surface
roughnes s:§f-§.5‘*ro > frron E front surface coming into contact with the
circuit batsl, an@ stifa e roughness of at most 0.3 m on
m s §
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its back surface coming into contact with the wiring board for connection,
the wiring board for connection has, on its front surface, an insulating
layer formed 102 in such a manner that each of the connecting

electrodes is exposed, and the insugaéing layer has a surface roughness
of at most 0.2 gm on its front surface.

Claims:

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

a wiring board for connection, on a 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 anisotreopically 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 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
wiring 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



93
arranged on the front surface o¢f the wiring board for

connection, wherein

the anisotropically conductive elastomer sheet has a
surface roughness of 0.5 to 5 uym on its front surface coming
into contact with the cilrcuit board, and a surfzce roughness of
at most (0.3 um on its back surface coming into contact with the
wiring board for connection, and wherein |

the wiring beard for connection includes, on 1its £front
surface, an insulating layer formed such that each pair of the
connecting electrodes are exposed, and the insulating layer has

a surface roughness ¢f at most 0.2 um on its front surface.

3. The adaptor according to claim 2 for inspection of circuit
boards, wherein the anisotropically conductive elastomer sheet
is obtained by containing a number o¢f conductive particles
exhibiting 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.



160

8. The adaptor according to claim 1 for iﬁspection of circuit
boards, wherein the anisotropically conductive elastomer sheet
is obtained by containing a number of conductive particles
exhibiting magnetism in an elastic pelymeric 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 for inspection of ecircuit
bcards, wherein the anisotropically 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.





