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1 DESCRI PTI ON ANI SOTROPI CALLY CONDUCTI VE SHEET AND
PRODUCTI ON PROCESS THERECF, ADAPTER DEVI CE AND
PRODUCTI ON PROCESS THEREOF, AND 1 5 ELECTRI CAL

| NSPECTI ON APPARATUS FCR CI RCUI T DEVI CE TECHNI CAL

FI ELD The present invention relates to an

ani sotropically conductive sheet that can be suitably
used in electrical 10 inspection of circuit devices,
for exanple, printed circuiltESPodr ™ r the Iike and a
production process thereof, an adaptor device and a
production process thereof, and an electrica

ATt D e
15
oa}@ - mﬂﬁl ni%g %a;"upl}@r AR YA e SR8 g0 I%ER OF, AND

circuit nounting an integrate

sCi reuit F%%\é'rﬁ?cﬁi ?ﬁMPﬁ&‘B%éNZQP%ﬁﬁ%QHFGRP@fﬁcuti* bBVICE
general y necessary to inspect electrical properties

of the circuit board before the electronic part or

the like is assenbled or the electronic part or the

like is mounted for the purqosexaf ronfi rmng that a
wiring pattern of the circuit board has the expected

25 perfornengeesAstainethatohorepetéor tvo ngn ehetsotcapically
i nspection of a circuit board, there has heretofore
bearpikhowini e netdwdd thatusiarg,bd swidrdbiliyatised, imnelectrical
i nspection el ectrode device, in which a plurality of

i nspemdoniael et radesidr devircagedor example, printed circuit

boards or the like and a production process thereof, an
adaptor device and a production process thereof, and an
electrical inspection appafatus for circuit devices, which
is equippéd with this anisotropically conductive sheet or

adaptor device.

BACKGROUND ART

With respect to a circuit beard for making up or
mounting an integrated circuit device or any other
electronic part, it is generally necessary to inspect
electrical properties of the circuit board before the
electronic part or the like is assembled or the electronic
part or the like is mounted for the purpose of confirming
that a wiring pattern of the circuit board has the expected
performance.

As a method for performing electrical inspection of a

circuit board, there has heretofore been known a. method




i0

15

20

25

according to positions of lattice points |ocated
vertically and laterally, and an adaptor for
electrically connecting 5 the 4 nspection el ectrodes of
this inspection electrode device to electrodes to be
i nspected of a circuit board that is an object of

i nspection, or the like. The adaptor wused in this

e hed, | sn cormosed: fn 2 B 1A Wi Reandjecakhedea 1
pi t ch=changi ng board. 10 As this adaptor, are known

tied cihayi gng: r O nes £ SiHdRee: itdherefot rd Risuadkl k¥ rahged

connecting electrodes arranged in accordance with a

pead ¢ @ dii i rvce Spidi ingh 4 @ f alaAcliiedes in@ sbe deaspactedtically
of a circuit board, which is an object of inspection,
anty loncdreel ot hemd uf ackpi@rl Topl wilaldtiy cafl 1yeeshnakting
el ectrodes arranged at positions of lattice points of
tthee sarmpqitticin asl daispets of éhdct nodgsctdbnarlectrode

i nspection el ectrode device, and that having, on one
HAgvfime thelesftrqsas dlo pal riaselectednedt eangiekceétrbdesd
each conposed of a connecting el ectrode for current

skipph yifard 220 Cormfedrismg érieat r ode ther 1Pt agéhe adaptor
nmeasur enent, .and arranged in accordance with a pattern
db%erdeslﬁbﬁdilﬁg REFrEkdty GREPOE69 BE PnBpéited yirang board
circuit board, which.s an object of inspection, and,

§iflt (?théth@uthzi‘@@mﬁ CGr&lity of terninal

el ectr arrange ositions ttice p0|nts 25

of thegga “pi ¢ %%p %rrn ﬁ%c#?%ﬁpéﬁgyiﬂgﬁr

I %;I%%ef% %ﬁt%p%ﬁ H%g n%o%ﬂ%c%&%e eIhctr des oEr
apt iS use or “exanpl e, an

&d@d’ W b o3 %EQhC|r%HEEe§ gr?egbgﬁgiﬂg.to

oar t he Iatter a aptor fis use I'n an ect
%%%d%f@&@% E%a%%fu%%;k%%%doﬁfeécﬁlEbﬁﬁﬁ'thEda which is an

circuit board
object of inspection, and, on the other surface, a

plurality of terminal electrodes arranged at positions of
lattice points of the same pitck as insbection electrodes
of an inspecticn electrode device, and that having, on one
surface thereof, plural pairs Of connecting electrodes each
composed of a connecting electrode for current supply and a
connecting electrode for voltage measuremeht and arranged
in accordance with a pattern corresponding to electrodes to
be inspected of a circuit board, which is an object of
inspection, and,-on the‘other surface, a plurality of
terminal electrodes arranged at positions of lattice points

of the same pitch as inspection electrodes of an inspection

electrode device, and the like. The former adaptor is used

in, for example, an open short-circuit test of each circuit




In order to achieve stable electrical connection of 5
the circuit board, which is the object of inspection,
to the adaptor in the electricdl inspection of the
circuit board, it is generally conducted to cause an
ani sotropi cally conductive el astonmer sheet to
intervene between the circuit board, which is the

objsecty of;i L iitheiReckl ORngaRdet he+adapLQtptdhi S5 used in an
ani sotropically conductive el astonmer sheet is a sheet

-exhizRiddn@ gerdeebinvtheaBLYihg kbStt BECKAEEScWS@it in a

di rection or having a great nunber of

pr essga-tsensirdi.ve conductive conductor parts

exhi biting conductivity only in 15 the thickness-w se

di recti onwhedet hey attel pressigblzecleddy isadh connection of
ani sotropically conductive el astonmer sheets, there

5hatéeheretofidr obedn khawh thoskeobbyactouf inspection, to
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structures, and typical exanples thereof include those
(séde afdeptexanpl dhet héefdrioalngnPpeotiantof 1fhe circuit
obtai ned by 20 uniformy dispersing netal particles in
anPeR&st oftr 15t Be8ETralsEeCONBRCERANBP S PR @B | oW Ng -
Prior Art. 2) obtained b%' unevenly distributing.
paPfiEPESopf calédndaREPGeL HRgRERFECTARL BRCFh B 1nTervene
el astoner, thereby formng . a great nunber of,
oﬁ&&&’??@e tb&t f+ SPhtngoﬁg?t %%?:%h ext eldf ngPI§F R °f
tthEnes%.ZS w%sg gkrectiog t hereof and insul ating
partSREETAPPy 2PRsUl &t FHGPFREmM and those (see, for
exanpl e,.,the foll ow n Prior Art. .3) obtained by .
def i ni ng" & di TTErence 15 1V 4 TetWesn “the Str face ™ *° =
of sgach EQH%%&}‘@ PBLBLEPLUL DY BAY #f‘”ﬁtér‘t ickness-wise
i nsul’at’ing paft. For a crrcuit” boar aving el'ectrodes
togheeckBsRest ARvhRY! B9gReSFBhimBEF ADHEIRM s PHd Cdbn &k i ve
conductive conductor pérts exhibiting conductivity only in
the thickness-wise direction when they are pressurized.

As such anisotropically conductive elastomer sheets,
there have heretofore been known those of various
structures, and typical examples thereof include those (see,
for example, the following Prior Art. 1) obtained.by
uniformly dispersing metal particles in an elastomer, those
(see, for example, the following Prior Art. 2) obtained by
unevenly distributing particles of a conductive magnetic
metal in an elastomer, thereby forming a great number of
conductive path-forming part each extending in a thickness-
wise direction thereof and insulating part mutually

insulating them and those {(see, for example, the following

Prior Art. 3) obtained by defining a differende_in level




5 ani sotropically conductive el astonmer sheet, in which
conductive path-form ng parts have been forned in
accordance with a pattern corresponding to a pattern
of the electrodes to be inspected of the circuit
board, is preferred fromthe viewpoint of achieving
high reliability 10 on connection. However, such an
ani i_.cakl tive_elas sheet _iis '
zﬁﬁf I1thys%9%g%% @] e?cg 58ﬂ§58t§98béa£$t§%%?i§g part

produced as a single produc n ndl ed

It i aceondisngly jnecessary to hold and fix it in a

specific positional relation to the adaptor and

circuit dorbeardyiii @n®d e LR Y 16NN G0 be
operation. However, the nmeans for achieving the

el eghigpeat i 08OMASGH0R ehatheacihaybheRoap dtomki N9
good use of the independent anisotropically
Bonduaisione opliasl 0feEosbeet iveN¥Dh ¥ €6mar PsRbteM ihathich

difficulties are encountered upon 20 the positioning,
and cohelukalitiengpaahd fbrming phrthehzaailsetn opdantd yin
conducti ve el astoner sheet as the arrangenent pitch
(hereicraftifecer gfiéhr edpbdtasn” ebectspdedipytth”g wmdtidwn of the
el ectrodes to be inspected in the circuit board, _
whi eheicgrodesolspebe ofispaspedt POnthaapketyuit Heoasd, is
center distance between electrodes to be inspected ==
adj BreifRgredchrerhéhepeionesishmpf eachimeng Helgh readitability
board and ani sotropically conductive 5 el astoner
1&neap gPBER&GH1EEBted to thermal hysteresis by
tenperature change even if the desired ositioning,
and hol dIHE GG 3GThGThEL ST P F¢d CBREBCTave elastomer
probl em t hat %he el ectricall connec{ed state is
Chanben: anaothe st REPYPeSTottet: BHGrarR { & foand handled by
retQ%ESQf?r'f€31§?§§%§¥%5551§“3'é%%sary to hold and fix it in
a specific positional relation to the adaptor and circuit
15 - board in an electrically connecting 6peration.

However, the means for achieving the electrical
connection of the circuit board making good use of the
independent anisotrdpically conductive elastomer sheet
involves a problem that difficulties are encountered upon

20 the positioning, and the holding and £ixing of the
anisotropically conductive elastomer sheet as the
arrangement pitch (hereinafter referred to as Qelectrode
pitch”) of the electrodes to be inspected in the circuit
board, which is the object of inspection, namely; the

25 center distance beiween electrodes to be inspected

adjoining'each-other becomes smaller.

When the circuit board and anisotropically conductive




of stress by thermal expansion and thermal shrinkage
beconmes greatly different between a material form ng
the circuit board which is the Jobject of inspection
and a material formng the anisotropically conductive
el astoner 10 sheet. In order to solve the

above- descri bed probl ens,, there has'heretofore been

pr oposedd Al adaRtor, evis CoMO3ed gryan AYZRLOLa1s by |

body having, on its front -sur connec

el eqtades ald Agedid RvAGCATFAance Qs g B%EE%EBnl§g, and

corresponding to el'ectrodes to be inspected in a

Ci rdidin PO £ Mg nas #RADIreGH 19k dl BEBEC! LOProBMEm that
on its back surface, term nal -el ectrodes arranged in

acodance tMilda 1 190TohneRs <l shakel 6@ PARALSA, aAfdakhe stably
ani sotropically conductive el ast onmer sheet |ntegrally
5pr @sried i the o ant no20 rettfiaee atikhe Bdaphee bnhdydegree
(see, for exanple, the following Prior Art. 4 and

Pricdt sArtessShy hhetrnelpeagactiion ahdstibkranladhpiokage
device, the anisotropically conductive el astoner
shéetcamssf gmeed,1vf di ffexenpl betimrenhe feltbohkhgforming the’

manner. 25 As illustrated in Fig. 27, a material |ayer
95R#r¢9ultaﬂ$i0§é’ldr opiichl Ly tdadabliees efasnepertignfandta
f or med by applying a material for anisotropically

coRdferilve Oﬂﬂlégt6ﬁ€raﬂﬂﬁﬁtééﬁéeéﬂﬂVeCﬁﬁ@H@Fiﬁe elastomer
substance particles dispersed in a polyneric
OsubBdf&tce-forming material, which will become an

el astic pol rlc subst anc y belng cur ( :
: fr ont suf % ﬁp@%rs%]u‘f'ef atgbe lgTedar?ré)&j ems, there
pto ich congectln electrode

o8 bele e e, sy B o RR e JaBEE PRV FR groosea of

an adaptor body having, on its front surface, connecting
electrodes arranged in accordance with a pattern
15 corresponding to electrodes to be inspected in a circuit
board, which is an object of inspection, and, on its back
surface, terminal eléctrodes arranged in accordance with
. positions of lattice points, and an anisotropically
conductive elastomer sheet integfally provided on the front
20 surface of the adaptor body (see, for example; the
. following Prior Art. 4 and Prior Art. 5).

In the production of such an adaptor device, the
anisctropically conductive elastomer sheet is formed, for
example, in the fcllowing manner,

25 As illustrated in Fig. 27, a material layer 95A for
anisotropiéally conductive elastomer is first formed by

applying a material for anisotropically conductive
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As illustrated in Fig. 28, one tenplate (hereinafter
referred to as "top force") 80, in which ferromagnetic
substance parts 81 are arrangéd in accordance with the
same 10 pattern as el ectrodes to be inspected of, for
exanple, a circuit board, which is an object of

i nspection, and non- nagnetic substance parts 82 are

%J[’)@Q@&Qe@twmh%mg#&%ma %Qibh%ufaértéﬁﬁégﬁggt?cles

stance parts 81, the other tenplate

(hesednadd e reiRhefk 4ie aspsRahbemrbomns8y) m8BeriB115which
whi ch ferromagneti ¢ substance parts 86 are arranged in

AELOT e a patileid 1ghkiriedalink@ahhe Byeptifgesured,
to be inspected of the circuit board, which is the

oby eed HDffrdmispectiae @pderoBurEgnet ta SUHSt ANTeof an
parts 87 are arranged at other portions than the

f et apinag netdyc Substmandd 20 cpankstlbgaeteuseddes 91 have
arrange the adaptor body 90, on which the materia

|zyeer B5Auddr tani Sotr epiaogliliey csomdeot pyéntéhgst omer

has been forned, between the top force 80 and the

bot t onRBokteu8braheduth Bligrander atmattamid adennéettieigafter
el ectrodes 91 are | ocated between the ferromagnetic 25
sitfsirifck fparss “gProff orike "t o Of ol BeWBOCANBeF henpgnetic
correspondi ng ferromagneti c substance parts 86 of the
PRGNS Q885 8dn@r2 parArgrdefBcRFEREgRRES B3thAnkhe same
88 are 7 arranged on an upper surface-of the to

RACE B0 Hind LECTORE® Sr PRANSPEERELBE t ofPF oFEETBS 2
respectively.. The .el ectromagnets 83, 88 are_operated,
PSRy BR8P rar Magnats 808 PEF dOF s ABRPTBUPRN &0 Ron-
gl'}a{ CeteEjgzg sfu;b%rpatn%%() pt%rﬁ;%r g%fﬁ%ge&%aﬁggét Qg fﬁgﬂé‘%t SoPlions

p torce owar elrr correspon

ft@i’a“r@%@ﬂ%‘ér‘ieﬁ%@%‘eﬂ%e sﬂg[c;ttgnﬁé Lribeg; DOLL @M fOr Gehner
85. At this tine,” since the Terronmagnetic

template (hereinafter referred to as “bottom force”) 85, in
which ferromagnetic substance parts 86 are arranged in
accordance with a pattern antipodal to the electrodes to be
inspected of the circuit board, which is the object of
inspection, and non-magnetic substance parts 87 are
arranged at other portions than the ferromagnetic substance
parts 86 are used to arrange the adaptor body 90, on which
the material layer 95A for.anisotropically conductive
elastomer has been formed, between the top force 80 and the
bottom force 85 in such a mannef that the connecting
electrodes 91 are located between the ferromagnetic
substance parts 8i of the top force 80 and theilr

corresponding ferromagnetic substance parts 86 of the

bottom force 85, and a pair of electromagnets 83 and 88 are




substance parts 81 of the top force 80 and the
ferromagnetic substance parts 86 of the bottom force
85 act 10 as magnetic poles, a nmagnetic field having
hi gher intensity is applied to regions between the
ferromagneti c substance parts 81 of the top force 80
‘and their corresponding ferromagnetic substance parts

20 oerrafioPa! bREML ORGSR E Dyl KA [P @0Hod A 80 na &
ani soLeopi cak kY ceopeluehl vk, lap! ARLe d1e - oonAMalilg .

magneti ¢ substance particles dispersed in the

material lgyers 19A o RRIa0kROPieaklky 6pRduEtlYeyhereby a
el astonmer are noved toward portions |ocated between

the persomBYNghiket SEbstaNGe: Paip sl 8dd ofn therheptfioncerom the
80 and their 20 correspondi ng ferromgneti c substance

part seBbobghbeichotbomies geaBds 81 &f fiof tignForce 80 toward
| ocated on the connecting electrodes 91 of the

adaptiheibodyr 88spondengaf drer @oh die isike hsulprdricenpaanegs 86 of the
oriented so as to align in the thickness-w se

di r ecttoomoforbe &bt erdtalthlisyérimeor sdmicsotthepifeakbpag@fetic
conductive elastoner. In this state, the materia

| ayesulgSitahoe pantsod’ opf cate yeawriduead & elngstidwer i s
subjected to a 8 curing treatnent by, for exanple,

heat f agr ond@r ebiC aftb s ser i teal 48 Torfdietiapgom force 85 act
el astoner sheet 95 conposed of a great nunber of

Tonduet 1981 pht A-Pot BF ng? feade e d davddd Agohfraintensity

t hi ckness-w se directjon thereof and an 5 insulatin% £

par t 29 72PREHRE | 1O FRIT RS P THRGH i '§ P AR Eegrariystance

on the fro i S r%ace of the adaptor dy. 90 in a :

oL atBE T O} L R ED VSR 1 G Ao (6 Be TRgpging

beenferaxrdcr)rgarl] eéjta(.)g étl?beé{aﬁ:c% rpeaslp%’]cgé’]gafcgéﬂéegoltr{%m force 85

el ectrodes as
than the other regions.. As a result, in the material layer

15 95A for anisotreopically conductive elastomer, the
conductive magnetic substance particles dispersed in the
material layver 95A for anisotropically conductive elastomer
are moved toward portions located between the ferromagnetic
substance parts 81 of the top force 80 and their

20 corresponding ferromagnetic substance parts 86 of the
bottom force 85, i.e., portions located on the connecting
electrodes 91 of the adaptor body 20 to be gathered at such
portions and oriented so as to align in the thickness-wise
direction of the material layer for aniéotropically

25 conductive elastomer.

In this state, the material layer 95A for

anisotropilically ceonductive elastomer is subjected to a
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illTustrated in Fig. 29, and an adaptor device is thus
10 produced. According to such an adaptor device, a
positioning operation of the arfi sotropically
conductive el astonmer sheet is unnecessary, and a good
el ectrically connected state is stably retained even
by environnental changes such as 15 thernmal hysteresis
by e n [ electrical .. ecti f

Y R LSO S BT B8 an

connec %%o%fcﬁl%\% s udﬂ%veerflg]s:;&%eqd%ﬁié%nﬁ ggv'cggngosed of a

descri above es the oW ng probl ens.

As S & f Cilidndoas A S0 BkIG IR K F JIRURL BEr@8 96 each
el ectronic part, is known that the el ectrodes of which

ar eex ek ANgedid N the herdyofeia f ram aliengd chk@eof and an
exanple, 4 sides of a rectangle. In order to conduct

necessary to use an adaptor 25 device having an _ ?
adapitorgiodyy A tdad fAdeetCc uEeideng £ ehectriagesr9boal; 90 in a
which are arranged in the formof a frane along 4

si desatod thatectienglendas tiveustartat-gc rimi nBi gard6. 9bnh8ve been
such an adaptor device, the anisotropically conductive

el astmanged hgettlgs i sommesrded ing, cooneetanpl eleatrodes 91 as
rect angul ar region including the connecting el ectrodes

91 ildniathm et Jidf-a&é -ofrndh@naddprderbeddyige as thus
indicated by 5 an alternate | ong and short dash line

i n YU Since all the central portion of such an

ani sotropi cally conductive el astoner sheet 95 becones

an i nsuPEEPRGPArtO PORVER , 2ARRERA i b St arfc @B¥ L1oning

n R I.Cl r nt, i h nt r al i on
g?<igégﬁﬁé§ﬁf§§ttﬂé %%i%o %%pgcaql§ %O%%u%tgvepgigsgomer sheet

is unnecessary, and a good electricaily connected state is

stably retalned even by.environmental changes such as
thermal hysteresis by temperature change in an electrical
inspection of a circuit board. Accordingly, high
reliability on connection is achieved,

However, the adaptdr device described above involves
the following problems.

As a circuit board for making up or mounting an

- electronic pérﬁ, is known that the electrodes of which are

arranged in the forﬁ of a fréme along, for example, 4 sides
of a rectangle. In order to conduct electrical inspection
for such a circuit board, it 1s necessary to use an adaptor
device having an adaptor body 90 that the connecting
electrodes 91 of which are arranged in the form of a frame

- along 4 sides of a rectangle as illustrated in Fig. 30. In



- 10 layer 95A for anisotropically conductive el astoner
becomes extrenmely long in the formation of the
ani sotropically conductive el astoner sheet 95. As a
result, it is difficult to surely gather the
conductive particles at portions to becone conductive
parts. Therefore, the 15 conductive particles are not
fill [ ssary._anmount, in the resul ti-n
condiEr 9 RAEREF i vE Bar the ot L i AR sepsipos e

-amgpgseémépesﬁggguggl ve %&1&&&% er%m dbmdine

I nsul at1 ng part at an expect

am §QEEQQ?GE‘£J¢yre&P&guﬂéfﬁﬂ%%%@ﬂﬁ%&n@@l@c%des 91

formed with certainty. 20 On the ot her here 1s

curggnthy ArbLPdeREyadd of WidelaANANUHRG, igh Sh ftrfdlg:ated by
to higher-density integration that the arrangenent

Pitgh gftéheaebecdhi®dasd dhdrts ddh 106 em dishange.
bet ween adj acent el ectrodes becomes small by the

I ncr ease sahdehanumber cehtekechbedesnabenguah 25n
shifting to higher functionality and hi gher
capacis$ancepicelhn ¢oaridgriatwed «lacuirterdevrices. h@Rcomes an
el ectrical inspection is conducted on a circuit board
f orimeikl aging warimpumveierl0 a suchimgn disttegicat ed conductive
circuit device, it is accordingly necessary to use an
addp okl eess Rresent tie denmesattingg  pelddonogds thfe material
which are arranged at a small pitch and a high

L0densiNgE BT AP df Sanrissldal I9prepsdios @éastomer becomes
elastoner sheet 95 1is fornmed on a front surface of an
addpt 'or ooy S°9 nlrt Hde pﬁ%@&%% odf %’@cﬁnéﬁoﬁﬁﬁtlﬁﬁlly

devi ce, however, is natural |y necessa 0 use
R S BRI gl S R A Che- e SR 85

f b ts .81 and 86 .10
ar 1HGE G a7 RY e i 11761 ORC o SdBacrasigios at

portions to become conductive parts. Therefore, the

i5 conductive particles are not filled in a necessary amount
in the resulting conductive path-forming parts 96, and a
considerable amount of the conductive particles remain in
the insulating part 97, so that an expected anisdtropically
conductive elastomer layer cannot be formed with certainty.

20 On the other hand, there is currently a tendency to
further advancing in shifting to higher-density integration
that the arrangement pitch of the electrodeé, i.e., the
center distance between adjacent electrodes becomes small
by the increase of the number of electrodes along a

25 shifting to higher functionality and higher capacitance in
an integrated circuit device. When electrical inspection

is conducted on a circuit board for making up or mounting




sbottom fQregs 88, anbettab

When the ani sotropically conductive el astoner sheet

95 is fornmed in the above-descri bed manner using such
top force 80 and bottom force 85, however, a

cl earance between a ferromagnetic substance part 8la
or 86a and a 15 ferromagneti c substance part 81b or
86b adjoining this part in each of the top force 80
and the bottom force 85 beconmes .small,, and a space
bet WeEh Thet o T0ree BF AHd (45 #56tt drh lFoF‘EéFO§§mle
becrgérgss Cénpsigoeruabl y, gr.eat tdue Q..t hee thhi c@less %f ectin
t he ad%pst or? body Y0 X% |pné°rbe WEST %\ §6 tRat 4 9

20 PASEiif ] S10m0 SEADIG (T Bl BELIRana

SUQ%&P%nM;}. 8la of the top force 80 toward its
correspondi ng - ferromagneti c substance part 86a of the

Ot tf %ﬂcai?{z EXRAAREEs v@ M LELAON sheet 95
(indicated by an arrow 25 Y) fromthe ferromagnetic

subsd anGendiBrdn &laehtt Reidepe L 6@ QQabewar 8okiheso in the
ferromagneti c substance part 86b adjacent to its
corgeshinitdidry drersimgme hida ptdehs dartecpahbwdter§batofis

the bottomforce 85 as illustrated in Fig. 31. It is

t husa wWifdflilguirtedem sgatyheo ke eonductoveemagnehtca bottom
substance particles in the material |ayer 95A for
anifsotaeo @ caliyy whdndu ceirremelcasttoresubts tanper paohs 81 and 86
| ocated 5 between the ferromagnetic substance part 8la

10 of anee argpndest ¢ 80 grdriemselyosmedpopdicaly, respectively.
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ferromagneti c substance part 86a of the bottomforce

85, and ¥BeRhbhe omiee Fueb hegrhel | ondiMsiwhdg astomer sheet

particles are also gathered at a portion |ocated

betdtedr? tHRETIRE HondgReFPOVSTRSESRdEPalBnBER BFIPHeSUCh top

OB 1980 B 1S LT QRO SU0S! A0 BRLL e

diﬁgﬁégygbﬁﬁ%netic substance part 8la or 86a and a
ferromagnetic substance part 81b or 86b adjoining this part
in each of the tob force 80 and the bottom force 85 becomes
small, and a space between the top force 80 and the bottom
force 85 becomes considerably great due to the thickness of
the adaptor body 90 existing between them, so that a
magnetic field is applied in not only a direction
(indicated by an arrow X) from the ferromagnetic substance

~ part 8la of the top force 80 toward its correspbnding
ferromagnetic substance part 86a of the bottom force 85,
but alsc, for example, a direction (indicated by an arrow
Y} from the ferromagnetic substance part 8la of the top

force B0 toward the ferromagnetic substance part 86b

adjacent to its corresponding ferromagnetic substance part




sufficiently orient the conductive magnetic substance

particles in a thickness-wi se direction of the

material |ayer 95A for anisotrogdilcal ly conductive

el astonmer. As a 15 result, anisotropically conductive

el astomer sheet having the expected conductive parts

and insulating part can not be obtained. Further, 2
a

| f.th f 8 d bott .
F equITEq oo N BoFOPMEPERooP S HE 261 URFEBETBpTRaTIg 1 It
Cond%%t%%%sehﬁ%%QﬁﬁﬁtsgﬁsgaﬁgF?e§ﬁé'Qggdu§P9¥§'m%%¢%§Ec o

these tenplates are’in y “produced” “accor

to t'%%bis%%@ega?‘é%&gé Qﬁvkﬁg’mféﬂgrfafggc SLT 9 £or

process thereof is conplicate e prot on cost of
the .2dapteppdevhes ESnaytEeqE! ¥l§§9§rﬁ‘t§fv§t_mgptic§hflocated

its turn, 257 incurs increase In the Inspection cost o

CH I Chictwdeui 688, Fehsohbgnadapt SindeNh &€ pdPEr#1dast the top
al so been proposed that, in which conductive

pat htbeca 8g padt stkndepesdpshd Ofg 1PerLatdg@d HF Alstance part
formed on respective connecting electrodes of an

adapBer badyhbybbetamngoaceofsiuciny esel #sd ofidl@yBfe magnetic
on a front surface of the adaptor body and then

subj eocbehgncehpacondlesi ¥eec eh st opetrhdmy®rat & l@serion located
beam machining to 5 renove a part thereof (see, for _
exanpkgveehethel FewrogagPetbe Fnlbst@)ce Avoor dilwg dfo the top
'such an adaptor device, necessar i nsul ating property

Het weenrcadp iﬁﬂﬁgt]@@nﬁﬁéf@mﬁrﬁ)@tiﬂ fehrianrparast (&b of the
surely achi eved because each of the 10 conductive

pat hPPEERPNECBERt 87 ar 1T GYAFEd-1iom -a 18t 46e dLifAdEpdidERt

of each _other._In this adaptor device, however, each
of tﬁ@fflClently orient the conductive magnetic substance

particles in a thickness-wise direction of the material
layer 95A for anisotropicallf conductive elastomer. As a
15 result, anisotropically conductive elastomer sheet having
the expected conductive parts and insulating part can not
be obtained.
Further, 2 templates of the top force 80 and bottom
force 85 are required for the formation of the
20 anisotropically conductive elastomer sheet as described
above. Since these templates are individually produced
according to the intended adaptor device, and a production
process thereof is complicated, the production cost of the
adaptor device is extremely expensive, which in its turn,
25 incurs increasé in the inspecticn cost of circuit devices.
As the adaptor device, there has also been proposed

that, in which conductive path-forming parts independent of




conductive path-formng parts is supported by only the
connecting el ectrode of the adaptor body, so that the
15 adaptor device involves a probdemthat the
conductive path- formng parts are liable to fal

~off,. and so the durability of the adaptor device
becones low. It also involves a problemthat the :

adapt.of, body. My . %%?ﬁég'égb?g?§§?9§geb o%ﬁ%é%fﬁ&relectrodes

beam machi ni ng upon ion o

con Y -f arm, ng. p . Brio S AN | o
om0y R KefShe e BRESRer 1aver

Art on2a Japanrese rffakent rARRLI gakhenrLlebdy Wed tMNo= subjecting
147772/ 1978; 25 Prior Art. 3: Japanese Patent

Appliheatcicpriulediide0pea s tMRer220906/ 18804 &F i BsarhacKining to
Japanese Patent Application Lald-Cpen 13 No.

45156461292, pRritorhArtof5i(sdapanesecRanené, Appd | £811OMing

Lai d- Open No. 82531/1994; Patent Art. 6: Japanese

Pat eatioApplritcation Lai d- Open 5 No. 229270/ 1998.

DI SCLOSURE OF THE | NVENTI ON The present invention has
-been madetorotdiendast sswfh arherdagriegoidey icier, corskaseey
~and has as its first object the 10 provision of an

ani sosrépitéabl propadurt betvweheetdl bynikhg ctodeesisey ypath-

el ectrical connection to_respective electrodes to be

conhBEM@BICRALE S6r ERyea¥hreledV e reaprets 2@t dhehe
arrangenment pattern _of such el ectrodes, and necessary
1Q| ecPPABEE1¥ENRECPT EATTONY eBPEET | B ef ERFD IS & FlRfe

independent of each other.
In this adaptor device, however, each of thé
conductive path-forming parts is sﬁpported by only the
'connecting electrode of the adaptor body, so that the
15 adaptor device involves a problem that the conductive path—
forming parts are liable to fall off, and so the durability
of the adaptor device becomes low.
It also involves a problem that the adaptor body‘may
possibly be damaged by the laser'beam machining upon.the
20  formation of the conductive path—-forming parts.
Pri&r Art. 1: Japanese Patent Application LaidHOpen' 
 No. 93393/1976; |
Prior Art. 2: Japanese Patent Application Laid-Open
No. 147772/1978;
25 Prior Art. 3: Japanese Patent Application Laid-Open
No. 250906/1986;

Prior Art. 4: Japanese'Patent Application Laid-Open




15 connected can be surely achi eved even when the

el ectrodes are arranged at a mnute pitch and a high
density, and which can be proddded at |ow cost, and a
producti on process thereof. A second object of the
present invention is to 20 provi de an adaptor device,
by whi ch necessary electrical connection to a circuit

devj.ce [ obj ect of inspection can be surely
achFSVe%E?EFéZ%gg%fve of the arrangenent pattern of

el ect rodes, L9 hig.d nSHeeted of ! e oGkl Sk 148V 68 1.0 open

necessary el ectri cal connection to 2 Ircult evi ce

thaﬁo[58§@3gphaﬁg;of i nspection can be surely
achi eved even en el ectrodes to be inspected of the
circuit demMiss ang akangednalsea pitRuieappt ¢RadREnaraid-open
hi gh 14 density, and whi Ch can be produced at | ow
gosticand2bs7bhygiogin durability, and a production
process thereof. A third object of the present
invention is to provide an electrical inspection
appar at us, by which necessary 5 electrical inspection
on a circuit devi ceDI$EROSBRANMDLOIETt INVENE IH8pect i on
can be surely perforned irrespective of the
ar r angenghte patetsemn ohvehédbroties becbempdspent tdeopasis of
the <circuit device, and necessary electrica
i nspeet foncaning elreumstaessteanthdias gan tebjfdastofobject the
i nspection can_be 10 surely perforned even when )
10e| eR¥PHHBEOR 00 Bea Pk BPRIcathe skt ifeiicetar &y which
arranged at a mnute pitch and a high density.

AcCBPERREAFH EhecprEstht COMRMEI U, T9 R pio i qed rodes to
a process for produci ng an anisatropically conductiv
SheBP CTBRPOFARACHR LRE BT Grhl 313 OFe ORI v OF the

patgiigggéﬁgngaﬁggtern of such electrodes, and necessary

electrical connection to respective electrqdes to be
15 connected can be surely achieved even when the electrodes
~are arranged ét~a minute pitch and a high density, and
which can be produced at low cost, and a production process-
thereof.
A second object of the present invention is to
20 proﬁide an adaptor device, by Which'necessary electrical
connection to a circuit device that is an object of
inspection can be surely achieved irrespective of the
rarrangement pattern of electrodes to be inspected 6f the
circuit device, and ﬁecessary electrical connection to a
25 c¢ircuit device that is an object of inspection can be
surely achievéd even when electrodes to be inspected of the

circuit device are arranged at a minute pitch and a high




arranged in accordance with a specific pattern 1 each
extending in a thickness-w se direction of the sheet

and- nutually insulated by an iadul ating part, which
conprises the steps of 20 subjecting a conductive

el astoner |ayer supported on a releasable supporting
plate to | aser beam machi ning, thereby formng the

con i p -formn rts arranged. i.n_accqrdance . .
W tﬁgﬁééy‘gbeﬁ@i%ﬁha t(garrga}%en Rhe'te eé?s}:a&oé" et AN i high
suppgr ki ) ' erjal.J r I
SUPDOTALBOLDLALS, L5 N0 A BLSE] S d A ffieoe. |
becone aR ¢hashl 6piREkYBE! LESYPSLEREE; BYPEI HY L4TEL provide
bet ween t he conducglve pat h-form ng parts an

subgcéi &gt hes et i alcdAY fpddaaul® HUKWHNISh necessary
treatnent, thereby formng thé insulating part. In the

5Pr 06 BSSt ALEHDT dinkpdd 1die i esRitrduite @R ef @hat is an object
produci ng the ani sotropically conductive sheet, the

| asef ibesen tiehidimhparayunyief eealfiopnred cenduped iy of the
.carbon 5 dioxide gas laser. It may al so be preferable
t had r tdreyeoerduqid tee ypatdt  fl@rctirmgleparos bar tasgedtied of the
accordance wth the specific pattern be forned by
- f orgd ngpinetddvimes k sroh ndve ssarfvacd eoftrithé ¢omdective on a
el astoner | ayer in accordance with the 10 specific
pat®eriltametiven al] det iang obhectondudnppectépastenebe
| ayer to the | aser beam machining. In such a
10pr ottt i P Prisoass sivarmehesi $ECFrear| §o bendnepryéed of
- sheet, the netal nmasks may preferably be forned, bx
subfEctG g e AW CEc 167 ARengsAdact PvBlBPESt BAkFh and a

layer . 15 to a plating treatnment. The netal nasks may
6Pt é?eé‘rséﬂiyy be formed by

According to the présent invention, there 1is provided
a process for producing an anisotropically conductive sheet
15 formed with a plurality of conductive path-forming parts
arranged in accordance with a specific pattern 1 each
extending in a thickness—wise.direction of the sheet and
mutually insulated by an insulating part, which compriseé
the steps of
20 subjecting a conductive elastomer layer supported on
a releasable supporting plate to laser beam machining,
thereby forming the conductive path-forming parts arranged
.'in accordance with the specific pattern on the releasable
supporting plate, forming a material layer for insulating
25 part composed of a material, which will become an elastic
pelymeric substance by being cured, between the conductive

path-forming parts and subjecting the material laver to a




formng a netallic thin | ayer on the surface of the
conductive el astoner layer, formng a resist layer, in
whi ch -openi ngs have been fornmedlsn accordance with the
20 specific pattern, on the surface of the netallic
thin layer and subjecting the surfaces of portions
exposed through the openings of the resist layer in

the netalllc H%%?H!a¥;r t %%rmglatkﬂgvtrea n%ntg pggt

the proé%ss ac e prese ion

d t )
prodsc g e o o 90, el Ly, Rty sk 4ircion cox
condughidie, partd s RXBNILNG MIRGLESMAkeet, the laser

di spersed 1'n 16 an insufating elastic polyneric

SubstAn cf{?adfﬁrﬁ.r%f Mg preed S8easohAudk@NplNchbBon

t hi ckness-w se rection. In such a production process

50f dihecsan spid opiseal |y conductive sheet, the

10

conductive el astonmer |ayer nmay 5 preferably be forned

by form ng Rapasesbabel pyefefasle caiticiie el ASIGRRY path-
Wi th the conductive particles exhibiting nmagnetism
corficadmied;y iparad iaquiathgeldadtnomecordaheei ai thwhhehspetific
beconme an el astic polyneric substance by being cured,

on pahie el éoges divlreesiu pyorformg npl akéall@aappl yingha surface of
magnetic field tothe material |ayer for conductive

el adtopemdusttive hisckomss- Wayerdineatrondanher ebth abige
subjecting the material |ayer for conductive
eIé@FﬁﬁéﬂCt@aét@Eﬂln@ﬂﬁréﬁﬁﬁeﬁﬁbjﬂﬁ@éﬁalﬁbet6°F%ECth@
present invention, there is provided 15, an
anﬁ@@@ﬁ&ﬁﬁ%ﬁlFyeébﬁﬁuépﬁvéa§ﬁéepeéﬁt@Pﬁ%ﬂ“b?gthe

above- descrlbed pr ss, for producin

"anISOtroﬁ?C%F?@ %@F%@p ess O %’the anisotropically

15

20

25

conductive sheet, the metal masks may preferably be formed
by subjecting the surface of the conductive elastomer layer
to a plating treatment.

The metal masks may also preferably be formed by
forming a metallic thin layer on the surface of the
conductive elastomer layer, forming a resist layer, in
which openings have been formed in accordance with the
specific pattern, on the surface of the metalliic thin layer
and subjecting the surfaces of portions exposed through the
openings of the resist layer in the metallic thin layer to
the plating treatment.

In the process according to the present invention for
producing.the anisctropically conductive sheet, the
conductive elastomer layer may preferably be such that

conductive particles exhibiting magnetism are dispersed in




According to the present invention, there is provided
a process for producing an adaptor device conposed of
an 20 adaptor body having, on itl$ front surface, a
connecting el ectrode region, in which a plurality of
connecting electrodes have been forned in accordance
Wth a pattern corresponding to electrodes to be

| NSPER! SobaB Rl GUbLes OO EALD Do lSPRELGn NS ke

ani sotropi ca nducti v eet 1 ntegr

prOngggnQ@thS QQnﬂgcélﬂ@neiﬁcéﬁéxghléﬁﬁﬁéglﬁgséiﬁirectlon
adapt or body and conposed of a plurality of

conduct i verpahfry or PrguRanibs beeated ef the anisotropically
respective 17 surfaces of the connecting el ectrodes

and exhaldifngei Bhaet | htg&knessdwtser8li & Bcdicoted Neneef may
and insulating part nutually insulating these

condpetifeeapay hbé of oimgd ey tforminE e eonfydisas Hher for
steps of 5 subjecting a conductive el astoner | ayer,

whi chohducsippoel esttanea wietleaseabl esiippartd g yiiaties
and is such that conductive particles exhibiting
nmagnexnhshi aieg dinspes sown | Fontanirddistn ¢ polguer iedastomer
substance in a state oriented so as to align in the

t hi cragssiad sevldieleciibh bawrnasyr el nrdomieriligy substance
t hereby form ng the conductlve path-formng parts

‘ar r aRyebeiRd agRBrdae We el e ks S pRatdding plate,
related_to the connecting, el ectrodes of the _adaptor
%dyaBﬂ YiRE FeTRaRabie 9 g pImterial layer for

I bl e |
%P?%éﬁ‘ﬁﬁéta%a f?%iorﬁeifﬁw SR PO 9 ecH o
f apt .
I g;ggﬁ'% oF nsul a1f go%lanrc-f déﬁ%emf[b"”'stear1afh'L g%et rf conductive
whi cglg\/jsJﬁ&aggcgge% ﬂgasgllea&&[ry{rerl C Subst ance by

bei ng  cure has
According to the present invention, there is provided

15 an anisotropically conductive sheet obtained by the above-
~ described process for producing the anisotropically
conductive sheet.
According to the present invention, there is provided
.a process for producing an adaptor device composed of an
20 adaptor body having, on its front surface, a connecting
electrode region, in which a plurality of connecting
electrodes have been formed in accordance with a pattern
corresponding to electrodes to be inspected in a circuit
device to be inspected, and an anisotropically conductive
25 sheet integrally provided on the conhecting electrode
-region of the adaptor body and composed of a plurality of

conductive path-forming paris located on the respective




formed on the connecting el ectrode regi on, thereby
bringi ng 20 each of the connecting el ectrodes in the
connecting electrode region of ltthe adaptor body into
contact with its corresponding conductive

path-form ng part, and subjecting the material |ayer

for insulating part to a curing treatnment in this

state, .thereby form.ng _the.ins LN 5 r : .
Ao GLE g o0 CinG B ESERECEADEn T Bnc Pl L dncanding in o
a pr far. pradyci a deyl € £ £
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CONRGGLING y &hethhRYRy" BHLED, chRaMbL the Rharal s P Iy Hart,
connecting” el ectrodeS each conposed of 2 connecti ng

el e%&%e%otn%&isegr $8Aat ssuppl yrand for vol tage
measur enment have been forned 5 in accordance with a

pattern cofs-pspondt ng doh@l@acticodas sitomeke 1kpspeckBEch is
in acircuit device to be inspected, and an

ani seppepiteal by aorduehiyplsheabpbntagy ablayterand ded such that
on the connecting el ectrode region of the adaptor
bodyocaddctéorppaediolea pkhihltiygohagondiot iame dispersed in
pat h-form ng parts 10 | ocated on the respective
- sur bacedastithpotymaetti agbstheceroues simkeximmditgfd so as to
in a thickness-wise direction thereof, and insul ating
par elagnuanl ghensbiaknagsttiese deppeitn veto laser beam
£ath-fonning parts, which conprises the steps of )
l&ubpeehitagng  c5hEGEPY vECEIABY olRe FAYEICTAME @Rty fyming
supported on a rel easabl e supporting plate and i s such
t haPar&ESnaucergedpant FEFREIRRAT b+ Hhof ritRfifet Kmigteern
di spersed in -an elastic, polyneric substance in
StaPE GErEntRd a5 SEPPBCTRRYgR PRCTIRET ks e daater body on
direction, to ser beam machi ni png, thereby form ng

t he "E8nAGLERTR S REPBP hihgT P

superimposing the releasable supporting plate, on
15 which the conductive path-forming parts have been formed,

' éﬁ the adaptor body, in which a material layer for
insulating part composed.of a material, which will become
an elastic polymeric substance by being cured, has been
formed on the connecting electrode region, thereby bringing

20 each of the connecting electfodes in the connecting
electrode region of the adaptor body into éontact with its
corresponding conductive path-forming part, and.subjecting
the material layer for insulating part to a curing
treatment in this state, thereby forming the insulating

.25 part.

According to the present invention, there is provided

a process for producing an adaptor device composéd of an




20 parts arranged in accordance with a specific
pattern related to the connecting el ectrodes of the
adapt or body on the rel easabl e Idupporting pl ate,
superi nposi ng the rel easabl e supporting plate, on
whi ch the conductive path-form ng parts have been
formed, 25 on the adaptor body, in which a nateri al

lay%ﬁa&?%ﬁ E%H ahg@gngargn09990§f9n9f85& grléﬂco??ectlng

él asti ¢ pol yneric substanc

-bei-pgechrede PagibBgen: 49%miok nsﬂupglltﬁglwwcgar{}eemng

el ectrode regi on, thereby bringing each

COn_@Qébk@@d@lseébEﬁd§§m€85~§\@eoEoﬁn@&ﬁﬁé@tl eé'ltéé)%des for
regi on of the adaptor body into contact with its

Corbaﬁﬂéﬁﬂingﬁ@ﬂdgﬁﬁif@rpaébtiéérﬁéﬁbﬁ&@ﬁenﬁ“ﬂhve been formed
subjecting 5 the material layer for insulating part to

B Clihi BgcokrdeataeRl thnat phstetat €oridefeyidPris ng ddirodes to

insulating part. In the process according to the

pr ebeninspeenedonnf ar cipeotucieg t¢det@dapt orspeviec, and an

the | aser beam machining may 10 preferably be

condntsetrbyicat boncaindnt tevegashéaiseintddrampy giyiged on the

preferable that the conductive path- formng parts

ar r apgeact hngcebedhnede wredi etheo & pided fadap iwat thady lsed

formed by form ng netal masks on the surface of the

conte®PPedephist o%vrqﬂay*e? ¢h rdbrdtEite pAth igy@ing parts
specific pattern, and then subjecting the conductive

10| aLPGREFT | QY ekt o HREF LY DEEIATRTMitE A9RnasdHing

proghsiL e %%’%?%ﬁ%ﬁ%%%&f%ad S R e B
surface.of 0% {05 CONSHPLLYE, A% AR AT A ALY | Pse
- conductive path-forming parts, which comprises the steps of
subjecting a conductive elastomer layer, which is
15 supported on a releasable supporting plate and is such that
conductive particles exhibiting magnetism are dispersed in
anrelastic polymeric substance in a state oriented so as to
align in the thickness-wise direction, to laser beam
machining, thereby forming the conductive path-forming
20 parts arranged in accordance with a specific pattern
related to the connecting electrodes of the adaptor body on
the releasable supporting plate, |
superimposing the releasable supporting plate, on
which the conductive path-forming parts have been formed,
25 . on the adaptor body, in which a material layer for

insulating part composed of a material, which will become

an elastic polymeric substance by being cured, has been




The netal nmasks may al so preferably be formed by
formng a netallic thin layer on the surface of the
conductive el astonmer |ayer, formong a resist layer, in
whi ch openi ngs have been formed in accordance with the
25 specific pattern, on the surface of the netallic
thin layer and subjecting the surfaces of portions

engggﬂe hBﬁugE ?nnggggggg%lg%?%géﬁafé%%£%rg%&%g% bringing

the netallic ayer

~1n LhenpLeceas @5&9&9{%@@9&@&&5 ﬂrﬂé’ec?ﬁ QL0

produci ng the adaptor device, the conductive astoner

| ayeleBRYoRE L85 8bh Yo Perséicdud had r agngpclive &&Hﬂa&d §8ith its
5 exhi biting magneti sm are di spersed i'n an insulating

el agbteespOhyiRE | Sosabst BNE &pd th-af Sitrdil 1Ry Gid ant %@%@% ecting
to align in the thickness-w se direction. In such

or odhet habepi OTEeSSYOF fhe DdaplHFideviaies td e curing
conductive el astonmer |ayer nmay preferably be formed by

10 toeatmgna mmtehialstayer forraondicdnives eiastiom®@lating

wi th the conductive particles exhibiting nmagnetism

conparhed in a liquid elastonmer material, which will

beconme an el astic polyneric substance by being cured,

on the réheddgbbaocegppercingipbate, thppbyeagnt invention for
magnetic field to the material 15 layer for conductive

el RYGMRELITG e adiriGesieide i dasiegn beser ggichdadng may
subjecting the material layer for conductive
10g| aREBhRYE g%v P Lﬁ‘??f{jlqtr%t%rﬂarbﬁé’c@rldﬁxﬁéiet §aghdaser.

resent inventio ere is rOV|ded an
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devi ce obtal"A&d? & 8583% gRLer FhRY E?%C%ggdu%%FY%rpath_
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pattern be formed by forming metal masks on the surface of
the conductive elastomer layer in accordance with the
15 specific pattern, and then subjecting the conductive
elastomer layer to the laser beam machining.
| .In such a production process of the adaptor device,
the metal masks may preferably be formed by subjecting the
surface of the conductive elastomer layer to a plating
20 treatment.

The metal masks may also preferably be formed by
forming a metallic thin layer on the surface of the
conductive elastomer layver, forming a resist layer, in
which openings have been formed in accordance with the

25 specific pattefn, on the surface of the metallic thin laver
and subjecting the surfaces of portions éxposed through the

openings of the resist layer in the metallic thin layef to




an electrical inspection apparatus for circuit device
conprising the above-descri bed ani sotropically
conductive sheet or adaptor de¥®ce. 25 EFFECTS OF THE
I NVENTI ON According to the process of the present
invention for 21 producing the anisotropically
conductive sheet, the conductive elastoner |layer is

subj,ect ed-.t.q t he | aser .beam - machi ni ng, thereby-
fo?érﬁen %I%teln%ngl?cat |mveéltpat h-form ng parts, so that

 conducti v paLhal o0l G DALLS: MW D0UNG A BIRECLE e 1on for

conductivity ¢ e surely er, since a

Pl W ﬂ%@eaggﬁggEth%%iB@thiﬁgr?}HQu9@£€é elastomer

arranged 11 accor wth thé specific pattern are

fonedr maRd e smibesi 8k Laver that ebagheelei SatheMes

formed between these conductive path-formng parts

5 an@x31lpj:8GnRd raQnleh@ sk0 266l HAGPEEBALTBAL ant NRE@DYting elastic

formng the insulating part, insulating part, in

whipeh viree icorauettaveepaht kCkestd0ooRbntedi 86 @& @blalign in
can be surely obtained. In addition, .it is
unreeesharknee susd sa dukdcused. f or produci ng the
conventional anisotropically conductive sheet, in

whi ch a Ini5syelkeat puwobertigh freracsegrdt ithes abspancedevice,
parts are arranged. According to the anisotropically
cofieccondushore eflasthmepr bsear nayept¢beradbtwnibed dyned by
such a process, accordingly, necessary electrica

10 cohiperingnat Bairespadt i gBcref et toudsctbvpecbvtimraedrith the
- can be surely achieved 20 irrespective of the

15

20

25

ar FRRGBAREATVCPRATELALBF STRRAPET &1Y rBRSRS Tl ghEdceisest yin a
onnection to, respective . electrodes can be

el ectri.cal .c ) _
SULOFy He AL BFEHTEY eRA HHBAS £ haVat Bot FhHbbecome an elastic

polymeric substance by being cured, on the releasable
supporting plate, applying a magnetic field to the material
layer for conductive elastomer in the thickness-wise
direction thereof and subjecting the material layer for
conductive elastomer to a curing treatment.

According to the present invention, there is provided
an adaptor device obtained by the above-described process
for preoducing the adaptor device.

| According to the present invention, there is provided
an electrical inspectlon apparatus for circuit device
comprising the above-described anisotropically conductive

sheet or adaptor device.

EFFECTS OF THE INVENTION

According teo the process of the present invention for




are arranged at a mnute pitch and a high density. In
addi tion, such an anisotropically conductive sheet can
be 25 produced at | ow cost. Acgbrding to the process
of the present invention for producing the adaptor
devi ce, the conductive elastonmer 22 |ayer is
subjected to the | aser beam machi ning to renove a

Pardy JRELAR oS ARG ALTNG NS CORUGLLYBnepr  the

pat ormng parts of the 1nt orm so that an

-ani &Q{&Mlc\% léias%@‘f(:tl'a\{/ee ISH%EtS’UbIj %c\e@'ﬁc IEOt Iaﬁe ‘laser beam---—-—-

conductive path-formng 5°parts having the expected

congatinidy, have dpeeroiariiRd theCaBnbecsyie! Ypath-forming
obt ai ned. Further, since a plurality of the conductive

patdbrf0r BNEHRA e nail-anged parha¢eerndagCpawkEhnhfieng the
specific pattern related to the connecting el ectrodes

s50f d:headaptaandediedyyacenf denmedrenyt beteeheasalierther,
supporting plate, and the material |ayer for
‘el asitranera irslurdadd tiyopifed heetoweencthesepatbnfoching parts
" path-form ng parts and subjected to the curing
t r eaturetted tilme metvy ridengieny itthe thesgbatifigcpretiean are formed,
ani sotropi cally conductive sheet that insulating part, '
inanh e otk telrd adonaueri e rpalestbasrdésnbherxiermggd between
all, is forned can be surely obtained. In addition,
i t fhesmrendssadiy et patbefanménpensrie 2rdl aubsiegtedrto the
produci ng the conventional anisotropically conductive
10 shédtr 109 WisiedHed tgr ERETRBNDEPTBE PeFREmaBRBLFELIRGOPAT T,
suhst ance .parts are . arranged.  Further, since t?e
¢ eStt AT "HoRaGer| 98 PRERTT PR RGPOBAFLESaPaT ToFhEg do mot
integral Iy wi,th the insulating rt nd _the ole of., .
tneoe Tats 125 B8R0 Ped "o PhebLakpelr btyrad i Mt is
unnecessary to use a mold used for producing the
conventional anisotropically conductive sheet, in which a
15 great number of ferromagnetic substance parts.are arranged.
According to the anisotropically conductive sheet of
the present invention obtained by such a process,
accordingly, necessary‘electrical connection to respective
electrodes to be connected can be'surely achieved
20 irrespective of the arrangement pattern of such electrodes,
and necessary electrical connection to respective
electrodes can be surely achieved even when the electrodés
are arranged at a minute pitch and a high density. In
addition, such an anisotropically conductive sheet can be
25 produced at low cost.

According to the process of the present invention for

preducing the adaptor device, the conductive elastomer




the conductive path-formng parts are prevented from
25 falling off fromthe adaptor body. Since the
form ng step of the conductive Bath-formng parts by
the | aser beam nmachining is conducted on the 23

- rel easabl e supporting plate, the surface of the
adapt or body IS prevented from being damaged in the

forg@%l Do svtll%{gg 1_2&%) e r@gé caldey %%%%“?n‘a'c‘{ﬁni%%etto remove -a

Acc vice of t

|- nveat§ opy ObL A nedh Dye S UEN--/ Hy- %%S%onﬂ%%%'&@en%'a)éh forming

S
necessary el ectti ca%yconnectl on to respective

el egl Fodess tohe b i daRestd Pl R GGl Q%ws%rOMbehly
is an object of inspection, can be surely achieved

i 11 esh@edt mee afnddie, B nangemite RAMURKR 19k PUER-Forming
el ectrodes to be |nspected and 10 necessary

el egd i€ alaennnetid akper 1RB petiduee ifliegt hades bken Bermed,
I nspected can be surely achi eved even when the

el ecin dgessue e dnspiectded are arranged at a mnute
pitch and a high density. In addition, the production
cost of Fsuthean adapeos giviegkitamcbetheduwstiictante path-
high durability 15 can be achieved. According to the
el eberniosd Hawipectimmagshdmatgsoirdancei réght tevepesific
of the present invention, necessary electrica
|n§b%%¥@%ﬂ1Rﬁi%iﬁﬁlﬁﬂuﬁthﬂﬂW&§CtWﬁgcﬁlﬁ§téﬁdeébP§th@fadaptor
i nspection, can be surely performed irrespective_20 o

10t hebogy aﬁ%@%n’@rﬂmeﬁatc’c"’ertﬁleofreéleéétapé&e§ut°806§1PHSBé€F@d and the

of the C|rgﬁ;t devi ce,. and necessary el ectri.ca

i NSRS I JRYSF i Gl sdette 16afhBB SaFBP Between these.
perfor éﬁﬁ? @Eb electrodgé to be b g cteg %h € irin
ci rEtH devi e @%HrE T T84 tat 47 AP Shirteh “8nbP s g
t“£¥ke§¥ﬁ%nﬁ% thereby forming the insulating part, an
anisotropically conductive sheet that 1nsulating part, in
15 which the conductive particles do not exist at all, is
formed can be surély obtained?

In addition, it is unnecessary to use an expensive
mold used for producing the conventional anisotropically
eonductive sheet, in which a great number of ferromagnetic

20 substance parts are arranged.

Further, since the respective conductive path-forming
parts are formed integrally with the insulating part, and
the whole of these parts 1s supported on the adaptor body,
the conductive path-forming parts are prevented from

25 falling off from the adaptor body.
Since the forming step of the conductive path-forming

parts by the laser beam machining is conducted on the




25 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
cross-sectional viewillustrating the 24 construction
of an exenpl.ary ani sotropicallyZ3nductive sheet
according to the present invention Fig. 2 is a
cross-sectional viewillustrating, on an enlarged
scal e, the construction of a principal part of the
ani ropigall IV et 0 [ Fi

3 IR LR L BT LR o nfg%? atee %ﬂ%ptor

a nEB@&'%E h?ggénEgg fggﬂuﬁéiﬂ N éﬁ%ééﬁmqn atlon of

formed” on a rel easabl e support Flg IS a

Croggesgrt s@RAbLpYEEM |/ EHﬁ&ﬁéﬂ@Q,sl@é‘e@n 10 enl ar ged
scale, the material layer for conductive el astoner.

Fig. 5 1 saddafdss sectdmnaldapiew ideklskr att Recapstatet

that a magnetic field has been applied to the materi al

9 ayenvekatieANdPehiMedebASEQBRl a | Prfcddd CKIGSSrAMES y,
direction thereof. 15 Fig. 6 is a cross-sectional view

I || neteatbng alstateécal hatnmeconsiucts veegbastionerelectrodes to
| ayer has been forned on the releasable supporting

pl abe. ifbpecTeiscl grossecsictdonate view ¢l | imstaratdnge of
state that a netallic thin |ayer has been fornmed on

t helrgpeohtoust i venebastonely | agleye vl girBdpective of the

cross-sectional viewillustrating a state that a
respEFangagert h@@ﬁﬁ@%p@ﬁu RN Hrke Heeafgoriedonnsmected, and
metallic thin layer, Fig. 9 is a cross-sectional view

L1 1 useratPhy %lg?ia%écalzsc?%cwrmt%a@é@@r%ﬂéfeo@elﬁctrodes to

formed.in the openln s of the
be inspected can be surely achieved even when the

electreodes to be inspected are arranged at a minute pitch
and a high density. In addition, thé production cost of
such an adaptor device can be reduced, and high durability
- 15 can be'achieved.

According to the electrical inspection apparatus for
circuit deviqes of the present invention, necessary
electrical inspectidn on a circuit device, ﬁhich ié an
ohject of inspection, can be surely performed irrespective

26 of the arrangement pattern of electrodes to be inspected of
the circuit devicé, and neceséary electrical inspection on
a circuit device can be surely performed even when
electrodes to be inspected of the circuit device are
arranged at a minute pitch and a high-denéity.

25

BRIEF DESCRIPTIQON OF THE DRAWINGS

Fig. 1 is a cross-sectional view i1llustrating the




resist layer. Fig. 10 is a cross-sectional view
illustrating a 25 state that a plurality of
conductive path-form ng parts Hhéave been fornmed in
accordance with a specific pattern on the rel easable
supporting plate. Fig. 11 is a cross-sectional view
illustrating a 5 state that a material |ayer for
|nsulat|n Jart Qgs been faorned rel.ea

corn o) n_ eéx plar nQo2, ffblconductlve
suppofi ing 61a & Frg PPty €ross-s8kti"onal VieWw

-t 'éﬁ%é@téé&h%r%ﬁnﬁl actoet'h%a r‘éE%nrteat o ?Qggnsur)portl ng -

pl at'e, conductive ormng part were

formed, has bgep; 10 §EE§F%5 LN $8, releasabli€ng, on an

supporting plate, on I ch naterl [ ayer for

| N1ty %%%ﬁewa%hgoﬁﬁﬁgtrﬁb%loﬁgoESaa rlnc1¥al part of the
cross-sectional viewillustrating a state tha

51 ngidd i@ ant 1kaschaenthoemdcbet wasinadhagent 1.
conductive path-formng parts. 15 Fig. 14 is a
Cross-seeigondliyi ewtdd disds@tidigh 1 Rel e ANStusttlaitdfhcofa state
an adaptor device according to a first enbodi nent of
t hehprtesenta tiemient leperFifgr &bntscaiceosdasechénnahs been

view illustrating the construction of an adaptor body
i n fcheesdapt er re¢éencebihovnpp@0tingFpyatéd. Fig. 16 is
‘a cross-sectional viewillustrating, on an enlarged

scal e, aft@ani&ots opicaldsy cordigtd v ¢ ighedtl liustrleging, on an
adaptor device_shown in Fig. 14. Fig. 17 is a
10cr 68323866 6Rallevi 8Wei PRuSTEALi Agyar PSrstarduehhfe aolastomer.

material | ayer for. insulating part. has been fornmed on
a front %Ugfa%el%ﬁatqﬁg%ﬁﬁﬁﬁé% v1ew 1llustrating & state

that a magnetic field has been applied to the material
layer for conductive elastomer in a thickness-wise
direction thereof. |

i5 Fig. 6 is a cross—sectional view illustrating a state
that a conductive elastomer layer has been formed on the
releasable supporting piate.

Fig. 7 is a cross—éectional view illustrating a state
that a metallic thin layer has been formed on the

20 conductive elastomer layer.

Fig.'8'is a cross—sectional view iilustrating a state
that a resist. layer having openings has been formed on the
metallic thin layer.

Fig. 9 1s a cross-sectional view illustrating a state

25 that metal masks have been formed in the openings of the
resist layer.

Fig. 10 is a cross—sectional view 1llustrating a




Fig. 18 is a cross-sectional viewillustrating a 26
state that rel easabl e supporting plate, on which
conductive path-formng parts wese forned, has been
superinposed on the adaptor body, on which the
material |layer for insulating part was fornmed. 5 Fig.
19 is a cross-sectional viewillustrating a state

that_insulating part has_fornmed hetween adjacent .
condﬂ%%*%éﬁﬁﬁi%>?@Pﬁ?ﬁé%ﬁapgspoﬁg§9%§6ei§a£§_§ormlng parts
..cross-sectiaonal. view.lllustrating the construction of ... ... ...
o RS e eateE e Ry e a% heBhat TG ehboa Hehrern o0
of iV ' .Fi.g is a cross-sectiona
yie&ﬁ?ﬁﬁ%@%ﬁ%%?%% ?Egbgggﬁgbraég%Sh of an adaptor body
in the adaptoryfdeyl ce shown o4& Fgg %QEWF“glu%%fd%i g a
cross-sectional viewillustrating, on an f enl ar ge

scalsgatan :apksat h@@leg»@glly159@%3%&}/@@@@&_&1&@ %5‘1?1: has been
us

adapt or device shown in Fig: . Fig. 23 11l rates

t he feanslr et korec0badhbekeghpp6atingNSPLEL | ON

apparatus for circuit devices according to a first

enbodi mrerti@f Theipreserdsdrsedionnl 20eki §1124trating a

illustrates the construction of an electrical .

I nspeattieonhappahat usléasabilecsiuppdevicgespbeicor dimgiiioch the

a second enbodi nent of the present invention. Fig. 25

i || gondacedve pushefohatngopdutt veree phtimed orimsidoeen

arts have been forned by renoving only peripheral 25

1chr EUBRTiePopeft Pansheorpeeanebtonsiurnd Vel pmtiild o3 mary which

parts in a conductive elastomer layer. Fig. 26 is a
crosBeswatrshal YrBGri frosiraviabiagecart was formed.

Fig. 13 is a cross—sectional view illustrating a
 state that insulating part has been formed betweén adjacent
conductive path-forming parts.

15 Fig. 14 is a cross—sectional view illustrating the
constructién of an adaptor device according to a first
embodiment of the present invention.

Fig. 15 is a cross-sectional view illustratiﬁg the
construction of an adaptor body in the adaptor device shown

20 in Fig. 14.

Fig; 16 is a cross—sectional view illustrating, on an
enlarged scale, an anisotropically conductive sheet in the
adaptor device shown in Fig. 14,

Fig. 17 is a cross—-sectional view illustrating a

25 state that a material layer for insulating part has been
fqrmed on a front surface of the adaptor body.

Fig. 18 is a cross—sectional view illustrating a




27 state that the conductive path-formng parts have
been fornmed by renoving only the peripheral portions
of the portions to becone the é&nductive path-form ng
parts in the conductive elastomer layer. 5 Fig. 27 is
a cross-sectional viewillustrating a state that a
material |ayer for anisotropically conductive

el agtamer thas beenabarMedsQPpar{{QntyBiFd acs, Afn Ay conductive
adaptor body in the production of” a conventiona

adapten-devinteg Ph¥ts28cts PoLMOSS-18LEIBONR sM@W mposed on
illustrating a 10 state that the adaptor body, on

whi chet heéapaberbadly| ayerwhich amn seitopiLallayer for

conductive el astomer was formed, has been arranged

bet weenlanéng epprateaantothed ot her tenplate. Fig. 29

Is a cross-sectional viewillustrating a state that

an ani soffiapi d&l Iy eomdwcti-secsheetlihasebeenlhSttatimd a

on the front surface of the adaptor body to produce

an adapeoFhaevieeulaiing RIS s rivsnasbdid toredn Adgwcent

illustrating an arrangenment state of connecting

el eCPPOHREl G RMtlAdEPEBINT BBES .20 Fig. 31 is a

cross-sectional viewillustrating directions of a

magnet i c "-Pel d%appl PerPSasRatérnal Vageriligstrating the

ani sotropically conductjve elastaonmer in the production

of SRRt tfa it G v €& - DESGATHinGh toF @ second

Ch r 25 Adapt or devi ce gn an upper side | b

10WNaLACL e . e,

mmﬁﬁrleﬁ%§%%%ﬂ%%ﬁm§d&“%ﬁﬁ%mn 3

POSItlonbgg_pr,igSa cross—sectional view illustrating the
construction of an adaptor body in the adaptor device shown
in Fig. 20.

Fig. 22 is a cross-sectional view illustrating, on an

15 enlarged scale, arn anisotropically conductive sheet in the
adaptor device shown in Fig. 20.

Fig. 23 illustrates the construction of an electrical
inspection apparatus for circuit devices according to a
first embodiment of the present invention.

20 Fig. 24 illustrates the construction of an electrical
inspection apparatus for circuit devices according to a
second embodiment of the present invention.

Fig. 25 illustrates a state that conductive path-
forming parts have been formed by removing only peripheral

25 portions of portions to become conductive path-forming

parts in a conductive elastomer layer.

Fig. 26 is a cross-sectional view illustrating the




5 Circuit. device, 6, 7 Electrodes to be inspected, 10
Ani sotropi cally conductive sheet, 11 Conductive
path-formng parts, 5 11A Materi a7 | ayer for
conductive el astonmer, 11B Conductive el astoner | ayer,
12 Insulating part, 12A Material |ayer for insulating
part, 15, 15A Rel easabl e supporting plates, 10 16

!
Vet ol sk s IARER RS bR Sypt Sy PR S peen
el ecl,0des, byz%@mgéhﬁé 8£l§oﬂﬂgcﬁépgpﬁéfgirﬁ%%%ﬁoéét;@ the

Term nal eleCtrode 23 Internal wring parts,

Conn@@&_»rtagngl @6t HadsmE eghONcoR@RcPPE 5 asmﬁfémtgms in the
head, - 50b Lower-side inspection head, 51la,

Insp@@hugat@b@cbn@geoﬂ@yl§§§er,20 52a, 52b Inspectlon
el ectrodes, 53a, 53b Electrical wires, 54a, 54b

Skipports, B, BbhisAni soldsepisealdipneongueti velabeehsing a

56a Upper-side supporting plate; 25 56b Lower-side-
suppetticagtpkat e, mnd7aribTYbl Spanetdéorani SOt fneically conductive
tenplate, 81, 8la, 81b Ferronmgnetic substance parts,

29 B2aponmargheti besubtamed @ard sfront surface of an adaptor

body in the producticn of a conventional adaptor device.
Fig. 28 is a cross—sectional view illiustrating a

10 state that the adaptor body, on which the material layer
for anisotropically conductive elastomer was formed, has
been arranged between one template and the other template.

Fig. 29 is a cross—-sectional view illustrating a
state that an anisotropically conductive sheet has been

15 formed on the front surface of the adaptor body to produce
an adaptor device. |

| Fig. 30 is a cross-secticonal view illustrating an
arrangement state of connecting electrodes of an adaptor
body.

20 Fig. 31 is a cross—-sectional view illustrating
directions of a magnetic field applied to a material layer
for anisotropically conductive elastome; in the production
of a convenfional adaptor device.

[Description of Characters]

‘.25 la Adaptoeor device on an upper side,

ib Adaptor device on a lower side,

2 Helder, ) 3  Positicning pin,




83 El ectromagnet, 85 The other tenplate, = 86, 86a, 86Db
Ferromagneti ¢ substance parts, 87 Non-nmagnetic
substance parts, 5 88 El ectromagfet, 90 Adaptor body,
91 Connecting el ectrodes, 95 Anisotropically
conducti ve el ast omer sheet, 95A Material |ayer for
ani sotropically conductive elastoner, 10 96
Conduct i ve; path- fosying parts, 97 Insulatlng part.
BEST MODE FOR CARRYI'NG OUT THE | NVENTION The

embodi, ment 8108 tEbGePresemd inwesddan, will 15

herei nafter be described in details. <Anisotropically
conduat i vensheetepfdahlyl ddhdndiass <seetdonal view
illustrating the construction of an exenplary

ani satlr optaadikyt conducth-vie rnsheetpaaaeqr di ng to the
present invention, and. Fig. 2 is a 20 cross-sectiona

Svi ewlild udatariay, layeanfenl angbotsicad e lasttoaer,

10

15

20

25

construction of a principal part of the

ani sélPopfentitytiveonlrsiveeshestershown in Fig. ‘1. In
this _anisotropically conductive sheet 10, a plurallty
of céﬁduc¥¢%ﬂi%ﬁﬂ49fﬁﬁqﬁrng parts 11 each extending in
a thlckness W se dlrectlon of 25 the sheet are

arraﬁééd Mateetdl deme® with dapediif® Pagdtt ern, and
‘condigri 92 pi%%#%%ﬁ%aﬁaér”nsu'@?“ 0t veen
Stat b .nei A1 THonASt To 1 hd conter vd et
pot b T pands L1 e speci gl b, the
20 Adaptor bedy, '
- 21, 21b, 21lc <Connecting electrodes,

2la Pairs of conneciing electrodes,

22 Terminal electrode 23 Internal wiring parts,

25 Connecting electrode region,

50a Upper-side inspection head,

50b Lower-side inspection head, .

5la, 51lb Inspecticn electrode devices,
5Z2a, 52b Inspection electrodes,

53a, 53k Electrical wires,

54a, 54b Supports,

55a, 55b Anisotropically conductive sheets,
56a Upper—side supporting plate,

56b Lower-side supporting plate,

57a, 57b Connectors, 80 One template,

81, 8la, 8lb Perromagnetic substance parts,




a pattern corresponding to a pattern of electrodes to
be 5 connected, for exanple, electrodes to be
inspected of a circuit device tdtat is an object of

i nspection. The conductive path-formng parts 11 are
formed by causing conductive particles P exhibiting
magneti smto be contained in an insulating elastic

POl YIT! C \AUDHANGR N k@ slal g gtiented so as to

alignin €ss-wi se directron of the sheet. On

the ogher fand. dhiglsul ating paist d S eff By DYoo,

an el astic polyneri’c substance that does not contain

the cgpdugthvespar ti Ll s pfedld subi8 8l@stiats,
pol ymeri c substance form ng the conductive
pat h- §or myeg -2t LhrardniBepghastic pol yneric
substance formng the insulating part 12 may be
3i f f egent Hicemreaekhnether or thegpsamiagibd dvdy,
enbodi nent illustrated, projected parts that the
condugl i veopakiatiiagmengcpabtiesll are protruding from
20 the surface of the insulating part 12 are forned on
one sy fadeicoppepisaifiaceonduEitgveldloftbher sheet,
ani sotropically conductive sheet 10. According to
such & eMsddiniedt layecodducmnvsoparbicslffi cordtbyive
low in resistance value is surely formed in 25 each
condwetaseorRit h-formi ng part 11 because the degree of
conpression by pressurization is greater in the
10condutt i veORBHFRIVEr RERG-partintg PREESIn t he
insula}ing part 12, 31 whereby changes in resistance
val ue’ AgatAstLehaRgeBa5F - variations of pressurizing
force can be lessened. As a result, it can be
prevented that conductivity varies between the

respective conductiyg PAENCARRTLRAS BAE! SudlinvenTION

The embodiments of the present invention will

15  hereinafter be described in details.

<Anisotropically conductive sheet>
Fig. 1 is a cross-sectional view illustrating the

construction of an exémplary anisétrcpically conductive
sheet according to the present invention, and Fig. 2 is a

20 cross-sectional view illustrating, on an enlarged scalé,
the construction of a principal.part of the anisotfopically
Lconductive sheet shown in Fig. 1. 1In this anisotropically
conductive sheet 10, a plurality of conductive path-forming
_parts 11 each extending in a thickness—wise direction of

25 the sheet are arranged in accordance with a specific
pattern, and insulating part 12 mutually insulating these

conductive path-forming parts is formed between adjacent




5 even when the pressurizing force applied to the

ani sotropically conductive sheet 10 is uneven. The
el astic polyneric substances foBti ng the conductive
path-formng parts 11 and the insulating part 12 rmay
be the sane or different fromeach other. 10 The

el astic polyneric substances formng the conductive

pat g, par and_the i nsuyl ati ng part 12
pre erai.ti‘)(FJnc polyﬁ%rf%”%dﬁgréﬁ%gﬁ %gvﬁﬁgaa SEP5EsHP ﬁ%%aally

e rér r R s R e Be £ B s per T2°
15 substances, 39@0 ae'uetra bert'halfé §HS%BB¢‘ES 11 is
i nclu C 6@

exanples thereof onJugate di ene rubbers such

a o4 R Adi NG JdiiRBmg AL WY ?Iatrteeeee,f @Q'eWt§935§n€o be
rubber styrene- but adi ene copol yner rubber and

SaCfd’drﬁmdﬁéd e-f Jtadingle cenelotielekubbBehe @Rdpected of a
hydrogenated products 20 ‘thereof: bl ock copol ymer

r ubhﬂ‘@ﬁﬂ@ibx&&:estwaﬁﬂ&sblahadabg@@t direnaspkeekon.
. terpol ymer rubber and styrene-isoprene bl ock
copol ynmerse aondhytiogepatiedf qrnothie tysa ttherlelofgre formed by
chl oroprene, urethane rubber, polyester rubber,
epKuhhﬂﬂmhymnmhmﬁuhbepartemﬁesoﬁeexhbbet;ng magnetlsm to be
et hyl ene- propyl ene copol yner rubber and 25
et AR Y éneidisedetiagpelgaticr pbbenerpesubstance in a
weat her resistance is required in the resulting
10anisddttieosirdamtpde 6Rd @6t itpe 2adhEBt 1102| Ahifknefpbodi pendirection
32 described above, any other.  material than

corﬂﬁrg‘éree&h&eéne Opubberather phads dHi§ tRwHLatihg part 12 is
st e L L
AT S SRR 28 L1 > e
polymerlc substance forming the conductive path-forming
15 parts 11 and the elastic polymeric substance forming the
insulating part 12 may be different from each other or the
same.,
In the embodiment illustrated, projected parts that
the condﬁctive path-forming parts 11 are protruding from
20 the surface of the insulating part 12_are formed on one
surface (upper surface in Fig. l) of the anisotropically
conductive sheet 10.
According to such an embodiment, a conductive path'
sufficiently low in resistance value is surely formed in
25 each conductive path-forming part 11 because the degree of

compression by pressurization i1s greater in the conductive

path-forming part 11 than in the insulating part 12,




crosslinking or condensing liquid silicone rubber. The
l'iquid silicone rubber preferably has a viscosity not
hi gher than 105 poi ses as nmeasufkd at a shear rate of
10-1 sec and may be any of condensation type, addition
type 10 and those having a vinyl group or hydroxyl
group. As specific exanples thereof, may be nentioned

9l Sp¢ _ ey be m
| ety r%glnagfgcgnggﬁr?alvye@%te%ce%ﬂhvgg}ghnék aﬁg,gges or

raw rubb yl phenyl vi nyl si ne raw rubber.

The,=5iildCQgs rHbharRieflierall ¥ohas asAobecybakeMehdhtas -
15 Mwv (wei ght average nol ecul ar wei ght as determ ned

I N Aegyure, oft Handrr ¢reokystyr engr thaasarevehalvaries
apply hereinafter) of 10,000 to 40,000. It also

pr efeanaldny s & siRlcecwkatonnlicghtiedpathi-bothongi paexs 11
(a ratio MV Mnh of - wei ght average nolecul ar wei ght Mwv
5as edetremfiaredthen dresihrak iaafndacd 2Pppokyistyrene to
number average nol ecul ar weight M as determned in
t erams soft rstpainddrly pohdstyiereshthe $Ambsshabtenappl y
hereinafter) of at nobst 2 because good heat
resi st antleei slaghi evedl imenive swWsllanaey dondued vbe
path- formng parts 11. 25 As the conductive particles
P comcaichdd s Raithe fogmandcPrvEsSpal hardr Mhagipariasting part 12
conducti ve particles exhibiting magneti sm are used in
t hBBYs BEh ther trtee8 cdATHEISRT BHST| G26R| @RERE: by a
1Oprocess,T\Ahi%f wi ]|l be described subsequently, so as
to alignth IRk RBREE ARSTEGES PRSI hBEt .
Speci f.i c_exanmpl es aof such con ucL've particles. .
 hCrPRAECHATE PPERoP TEEHI SSBki bt { 7RG MAGNBRTLIRtHPg part 12
Su%@ea rg%%g b&Oba%E %ngigigégéta gégiﬁlgsngfaajéé)giinked
t héreof, partalc eg Cc n?al ning such a FTE%a:", parti cl es
structure. As curable polymeric substance-forming
materials usable for obtaining such elastic polymeric
15 _substances, may be used various materials. Specific
examples thereof include conjugated diene rubbers such as
polybutadiene rubber, natural rubber, polyisoprene rubber,
styrene~butadiene copoclymer rubber and acryionitrile-
butadiene copolymer rubber, and hydrogenated products
20 thereof; block copolymer rubbers such as styrene-butadiene-
diene block fterpolymer rubber and styrene-isoprene block
copolymers, and hydrogenated products thereof; chloroprense,
urethane rubber, polyester rubber, epichiorohydrin rubber,
silicone rubber, ethylene-propylene copolymer rubber and
25 ethylene-propylene-diene terpolymer rubber.

When weather resistance is regquired in the resulting

anisotropically conductive sheet 10 in the embodiment




obt ai ned by using these particles as core particles
and plating surfaces of the core particles with a
metal having good conductivity32such as gold, silver,
pal | adi um or 10 rhodi um and particles obtained by
using particles of a non-magnetic netal, particles of
an i norgani c substance, such as glass beads, or

parggghﬁbg&t ﬁb@%yr@ﬁy as¢ G %a@ﬁiif'%@%ﬁhﬁﬁ{& diene

surraces o e core particles w conductive

nagBﬁBbgrEEiglP§@§Qr§§lﬁi§¥@&.oﬁkﬁ?Qﬂ&ﬁcul%ré”@ﬁgicone'rubber"”"“

these, particles obtained by using ' nickel particles

as eorgrpactisl esused pHehi NG theddpsiHfacss mitding or

gol d having good conductivity are preferably used. No

par tberliag Ahdi hoddeoOdsisg | AWOBELy Wh@ dRANS 1 properties.
coating the surfaces of the core particles with the 20
Sconduct i v retealsi 1Hewaeetubbet ,exanpkefearetiefthgal obtained by
plating, electroplating, sputtering or vapor
‘deposossbinpingess ¢ondarseithg Wienuidosiel iottred neddeyr. The
coating the surfaces of the <core particles P with the
condi@viyes bkl ednareizad e fdierbds lsonductiispesity not
particles P, the coating rate (proportion of an area

coalt £gheF t thamhel Tomgdeeisy @sngraluredt Bt guphage apréa of

of the core particles) of the conductive netal on_the

34 1Qar 6FEI BRdUPRRCRR] RRY pPof @PRBFYSAEL PR aPA0%BAGon type

preferably at |east 45% particul arl referably 47 to
10055854 | BHA TR Bt B SR g TPy Grbub. | R

conductivity. The a nt_ of_ the conductive netal, to. b
CoatRT TELC EIUTS AR, 63 1 4950 5 B Theg Songrige by |

pre ably 2 to 30.% b ss, .still_.more _preferab 3

Po el S ekl Afuln PRATRRy 3h s TSR o0ty anc
na%ﬁe%ﬁ?fﬁkéH&fJfﬁf%“éﬁlicone raw rubber.

The silicone rubber preferably has a molecular welght

15 Mw (welght average molecular weight as determined in terms '

of standard polystyrene; the same shall apply hereinafter)
of 10,000 to 40,000. It also préferably has a2 molecular
welght distribution index (a ratio Mw/Mn of weight average

melecular Weight Mw as determined in terms of standard

20 polystyrene to number average molecular weight Mn as

~determined in terms of standard polystyrene; the same shall
apply hereinafter) of at most 2 because good heat
resistance is achieved in the resulting conductive path-

forming parts 11.

25 As the conductive particles P contained in the

conductive path-forming parts 11, conductive particles

exhibiting magnetism are used in that such particles can be



particles. Wen the conductive netal to be coated is
gold, the coating amobunt thereof is preferably 0.5 to
30 % by 10 mass, nore preferabl §32-to 20 % by mass,
still nore preferably 3 to 15 % by mass based on the
core particles. The particle dianmeter of the
conductive particles Pis preferably 1 to 100 m nore

pretgs aby Yo 40t P BY 2 %ﬂddeéﬁor emRIef arabl %esdggcggbed
m particularly preferably 4 to 20 m The particle

di agmhesekSt Iy pudd ok (ﬂ@/\//a[m)grpflnt he theeREHUEEL¥€se direction
particles P is preferably 1to 10, nore preferably

1. O4f tithe/,sisddd | spreipief ekahbyed. 85 §60c®, conductive
particularly preferably 1.1 to 4. 20 Wen conductive

parpa i osl esatirsfiyidyg surch dderdictfi orsalar exbspdtihfemagnetism,
resul ting conductive path-formng parts 11 becone

Seasjuato afefioran uréralir essumg ckaind setticlestof alloys

el ectrical contact is achieved anong the conductive
parthietss’ i patie derdwernted ngach shehningepak t spditigbes

No partlcular limtation is inposed on the shape of
thé’ e YsamG dheseppapshetes, ahegrarearticles and

pr ef_er gbl |n t he shape of a sphere or star, or
éblﬁc}awy & fiagegs o35 th@bFﬁFﬁeHaﬁffleﬁF ethtl ngy Bheak having
part|c es Vi ewpoi nt rmtting easy
49£Eﬁ¥é§§ P& cFésgPad @E1ﬁ%¥yn%?}%adlum or
su fo N rial, Thos bt ai ned b treatin
10 su?f?‘a??%&%df CLRE SR t.vsbtélasﬁdgmélm ticfes "ok a

COQQJlﬁgg%%%EE %%%glasg% ?ng Cgu lln ent s&gstance

| ubricant may be suita use con Uet Ve

ar%b%'%% B1aB% E%%@E'ngrtggr%HEﬁégeéf % $£§§Per a8 core

particles Wwith the colpling agent or
particles and plating surfaces of the core particles with a

conductive ma@netic metal such as nickel or cobalt.

15 Among thesé, particles obtained by using nickel
particles as core particles and plating their surfaces with
gold having good conductivity are preferably used.

No particﬁlar limitation is imposed on a means for
.coating the surfaces of the core particles with the

20 conductive metal. However, for example, a chemical plating,
electroplating, sputtering or vapor deposition process is
used.

When those obtained by coating the surfaces of the
core particles P With the cénductive metal ére used as the

25 éonductive particles P, the coating rate (proportion of an
area coated with the conductive metal to the surface area

of the core particles) of the conductive metal on the




durability of the resulting anisotropically conductive

10 connector is inproved. Such conductive particles P

are preferably contained in a proportion of 15 to

45% nore preferably 20 to 40%in terns of a volune
fraction in the conductive path-formng parts 11. If

this proportion is too | ow, conductive path 15 form ng

par ffici Yy i ri | St e

el B e ot BETobt 4 nen T he S (S LERFARER moe
PrOPPELE PR 1Y Sat00chi g1 08 ther O hera apd, rd€raniy 47 to 953
resul ting conductive path-formng parts 11 are |i1"able '
to beohrihdl @iesgolhtor e&%ﬁéﬁﬂ% Jeidathic they .
conductive path-form ng parts 11 20 nay not be

achi eved T S@RNGASES theN cbREupke§eNihetAYERLI BB, cbl€ed is
ani sotropically conductive sheet 10 is obtained by
S5subpeeténabhy conslues | V@ ¢ ebasier nayerprsafpomried 20re 30 %
a rel easabl e supporting plate to |aser beam

machy mags , t et Bbymdos npngf ¢ dedb lgoriduct i3fe %y mass,
path-form ng parts 11 arranged in accordance with the
speedficpbar by roonhf ¢tab el fasafle supporasndgasleat @en the core
formng a material |ayer for insulating part conposed

of RAZE Chat er iHIcn Wi radductdgcometan. dicadid coated is gold,
pol yneric substance by being cured, between these
conttRtFRACIRE RGN ng aals 18 Prafersiidive & ingot BE % by
material |ayer for insulating part to a curin

10y 1 dBA ot A PN RGN g Hhe b ris BVaiiads pate LEp moge

[T ST b kel BT e e e
conduct i arti.cles .exhibitin neti sm cont ai ned.

‘0 a |igud BraStEnEr SRATErFA ST vin oM IC ek artcles P
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|
still more preferably 3 to 30 pm, particularly preferably 4

~ 15 - to 20 pm.

The particle diameter distribution (Dw/Dn) of the
conductive particles P is preferably 1 to 10, more
.preferably 1.01 to 7, still more preferably 1.05 to 5,
particularly preferably 1.1 to 4.

.20 When conductive.particles satisfying such conditions
are used, the resulting conductive path-forming parts 11
become easy to deform under pressure, and sufficient
electrical ddntact is achieved among the conductive
particles.in the conductive path-forming parts 11.

25 No particular limitation is imposed on the shape of
the conductive particles P. However, they are preferably

in the shape ¢f a sphere or star, or secondary particles




10 material layer for conductive elastonmer in a

t hi ckness-wi se direction thereof and subjecting the

material layer for conductive éPastoner to a curing

treatnment. The production process of the

ani sotropically conductive sheet 10 will hereinafter

be described 15 specifically. Formation of conductive

el astoaBled ayeratyredmtiald alndQ Landuatdv e ehasheMeh cwpoint

wi th conductive particles exhibiting magnetism

di spersechni i ind igpsyl diRdpRstsamRl Jratefdsal pawhichew bh the

becone an el astic polyneric 20 substance by being

curedl yner fd rstbgi-epar-ahrrdnd; hhkecniatierial for

conductive el astonmer is applied on to a releasable

supporti Agopkatbtdbnédrby otnedt g ofuchinckictdFethe conductive
path-form ng parts, thereby formng a material |ayer ;
S11Aarpiclgonduidth ve celugdtiogergan ti Ishust pat edsihafegcoupling |
3. In this 25 enbodi nent, the conductive particles P o
ex B ng Treg etirspandr @ayobeaisnddabd vyt heedater the

| ayer 11A for conductive elastoner in a dispersed

st HAVBE GV RFTEEEd &5n PRi BY 4tra7ting nblmetiefdged L the

is then applied to the material |ayer 11A for

coﬁﬁﬁﬁﬁil?%ﬂ%%ﬁ@oﬁ@ﬁ CRUPKENPhAERAESSTWL BT 18R Ect bR

th%{ﬁp

f,. . t.herehy ienti .the conductiye articles P
o ShERbaa T B e S LB S TALF Py Eal DRasRATERE LTS
10e|%% QEr SO ;as.to align in the thickness-w se

di rec |o$cgflfhémﬁ§PgF|al | ayer 11A for conductive
el ast oneg: i ed. J.n .Fi-q. The materi al, | ayer, .
11A f oré%%?}d%ﬁ#%%{%{eagﬁo%lrd%ss t% hén s rjeefgetrgg)ltyo %\mtamed

CUBiNG [ tacnin e | I 0§, of o
the "nagher BRLTEBh U 15 5858 Mokl P?E%#&?%A forto 40% in

cCoRdutli W& &l SLARBN FPhction in the conductive path-forming

parts 11. If this proportion is too low, conductive path-

15 forming parts 11 sufficiently low in electric resistance

value may not be obtained in some cases. If the proportion
is too high on the other hand, the resulting conductive
path-forming parts 11 are liable to be brittle, so that

elasticity required of the conductive path-forming parts 11

-20 may not be achieved in some cases.

25

In the present invention, the énisotropically
conductiversheet 10 is obtained by subjecting a conductive
elastomer layer supported on a releasable supporting plate
tb laser beam machining, thereby forming the conductive
path—-forming parts 11 arranged in accordance with the
specific pattern on the releasable supporting plate,

forming a material layer for insulating part composed of a



after stopping the application of the nmagnetic field,
wher eby a conductive el astoner |ayer 11B with the
conductive particles P contained®in the elastic
polymeric substance in a state oriented so as to
align in the 15 thickness-wise direction is forned in
a state supported on the releasable supporting plate

15 @scddiast rated Wb Fikcdhe dﬂ1éﬁ%%t@%opglgﬁégﬁbbggbstance
process, as a material for formng the releaSab

Suﬂ@PrEéﬂgg Rhatds 1o timerba HesRd @ndiRtdke BEEAAFErming parts
resin or a conp03|te material thereof. 20 As a net hod
f oriBpplyi N fdec iRy eliaalnd@ricanduglirveoreiash0BBing part to
may be used a printing nmethod such as screen
priateunging ddeoeintng theideed, folradegcaaki hgstoebhbotdgopart 12.
the |Ilike. The thickness of the material |ayer 11A for
525 conduBhivecrtiastbverelssseneactayeh nigs tabttdigned by forming
t hi ckness of conductive path-form ng parts to be
f oraveth t oAsL afe iy frorf capmlopidug ttilve wdgrébinerf wetd tonductive
the 38 mterial layer 11A for conductive el astoner,
mayP et isle @@Q#@W@gwetﬁéﬂmﬁ@ﬁﬁlﬁﬁénéﬂsaollﬁhéd
like. The intensity of the magnetic field applied to
t helammaamatayee i1 AMEeh @ehdueroBeepast ﬁﬁFlFsP°1YmerlC
pref rably 5 an intensity that _it anounts to, 0.2t

‘%Stﬂ?é:ec@ri’ ﬁ&%%ﬁt Sppﬁh’énﬁaﬁeF‘FgPthﬁeFlﬁﬁ% to the
for J dyctive el asto i.,s _ge conduct ed
°a HEliE e Pa A Gedr) el faor Bt att & laac%ss-me

tlne ar.e | bl in,.viewof.the

C{ Rt ar |tz¥1]lerfeo S)G gtorrergf BPan 1:‘teﬁe {] ae¥er tor

|a¥§§n&ﬁg%ﬂv£‘éfyyﬁﬁﬂgrv%o a curing treatment.

The production process of the anisotropically
conductive sheet 10 will hereinafter be described
15 specifically.
{Formation of conductive elastomer layer?

A material for conductive elastomer with conductive
particles exhiﬁiting magnetism dispersed in a liguid

elastomer material, which will become an elastic polymeric

20 substance by being cured, is first prepared, and the

material for conductive elastomer is applied on to a
releasable supporting plate 15 for formation of conductive
-path-forming parts, thereby forming a material layer 1IA

for conductive elastomer as 1lilustrated in Fig. 3. In this

25 embodiment, the conductive particles P exhibiting magnetism

are contained in the material layer 112 for conductive

elastomer in a dispersed state as illustrated in Fig. 4.




el astonmer, the tinme required for novenent of the
conductive particles, etc. << Formation of conductive
path-forming parts>> A netallic3thin |ayer 16 for
plating electrode is 15 fornmed on the surface of the
conductive el astonmer layer 11B supported on the

rel easabl e supporting plate 15 as illustrated in Fig.

7. A reshsﬁa5§¥%5clzlel@ f@'Eﬂeﬁ aﬁ%i&éﬁ'ﬁy @He materlal
openi ngs 17a have been formed i n accordance wth a

patiLfdy of1 € anducddie diatle- faEritaeRan ks +he B8i2Rness-wise
formed, i.e., a specific pattern corresponding to a

patdﬂeﬂ:tian alircidrdes Ha by cenprectied, the tonAwdtee
the netallic thin layer 16 by photolithography as

i | lpestyiatled i BisgperBed Therealf harertibhe meyakl Leat fbn

| ayer 16 is used as a plating electrode to subject
S5pordamghstexposda stoneuglzot ke apeniligs 2h tha ohitheess-wise
resist layer 17 in the netallic thin layer 16 to an

el etitregplian mf thheatmadstriathépgby fléRAmfng mendhcragks

18 within the openings 17a of the resist layer 17 as

39 eligstgsarated {ld usitgated Lp FRPs StatBhetipeterial layer 11A
conductive elastoner layer 11B, netallic thin |ayer

16 éﬂﬂ‘W%&ﬁ@ﬂﬁlweaﬁéﬁsipmﬁﬁel§uﬁﬁé@téﬁbﬂécﬁﬁéeﬁobéaﬁﬂrlng
machi ni ng, thereby renoving Earts of the resist |aye

17 trﬁ@t%elnltc wirilg |r§i;§|1n5ng6t Rd2EBAYGRELOR @fag?ﬁn’@?gn‘c-’tlc
1 |t f duct :
patfﬁeflfsir?h nohoareEeyyay Bay Bt Lo RN B ppgomer o
f tt ted
he rere R aBFS "Gy ke CBRG b hre 15 a %ﬁ e TgPeks Eqefha,
F Gl THET gL EE s L Cemmhai g, Bt Dhg

and met al” masks aré're ved ;lrom

| Sur%%ﬁ%%tqget%%r%ngggtbV@oH%EQnEBrghnghgaéﬁés%}c polymeric

substance in a state criented so as to align in the

15 thickness-wise direction is formed in a state supported on

the releasable supporting plate 15 as illusirated in Fig. 6.
In the above-described process, as a material for

forming the releasable supporiing plate 15, may be used a

metal, ceramic, resin or a composite material thereof.

20 As a method for applying the material for conductive

elastomer, may be used a printing method such as screen
printing, roll coating method, blade coating method or the
© like.
The thickness of the material layer 11lA for
25 conductive elastomer is set according to the thickness of
conductive path-forming parts to be formed.

As means for applying the magnetic field to the




In the above-descri bed process, as a nethod for
forming the netallic thin layer 16 on the surface of
the conductive el astoner |ayer381B, may be used an

el ectroless 15 plating nethod, sputtering nethod or
the like. As a material for formng the netallic thin
| ayer 16, may be used copper, gold, alum num rhodi um

or hhetike.1a fiﬂ‘%@%ﬁﬁbd&thY%é“@TQ E'@ Eh'ﬂakaﬁérused
16 is preferably 0.05 to 2 m nore prefera

Lp1dderafadihdss | Hoknashd mdpesmeld ath’éol'sd!lbf or m
th|n layer is formed, and such a thin | ayer may be
unsui t ablrgef 6htese:8% o8 Phathigne&tEEtF ORI idhSICMR to the
cases. If this thickness is too great on the other

hangi teéitiampyl deexli ffA ddrt dohdseB veCasastbeFeMBVBreferably
such a netallic thin layer by |aser beam 25
Smacin mmigenshhtey tttiaok nes srefurttlze toe$i. &t thaged 17 is

preset according to the thickness of the netal nasks

18 to beThe Cﬁ@inedtrﬁstmemht@iitﬂefmﬁtéxﬁaﬁrﬂyﬂéﬁellA for
nmetal nmasks 18, may be used copper, iron, alum num
goI%Pn¢WRﬁﬂWﬁnQﬁaﬁﬂﬂ@6ﬁ %é geTkaat Avckaadscoedt e aphedt
nasks 18 is preferably % 5 least 2 m nore . .

B S tépﬂelﬁf-clhe@ 189t heeRpeasuze gngd thﬁﬁtlng time

snall such thaI masks may be unsuitable for use
ke SJHITRALY &S ST WoNec¥asés thehkingsef B%%ﬂ?aterlal for

n|n r ef.era conducted_b car bon di oxi ,
1000 & R R e Tt BER TSPt ASYBF i h 146 aRqctive
11 of the nt%pde% forn1can bg %urelgvfor

d.
stomer )
For LomeLe, | nsulagxnéegu Or mc emegE of Ehe conductive

' particles, etc.

<Formation of conductive path-forming parts>

A metallic thin layer 16 for plating electrode is

15 formed on the surface of the conductive elastomer layer 11B

supported on the releasable supporting plate 15 as
illustrated in Fig. 7. A resist layer 17, in which a
plurality of openings 17a have been formed in accordance
with a pattern'of conductive path-forming parts to be

20 formed, i.e.; a specific pattern corresponding to a pattern
of electrodes to be connected, is formed on the metallic
thin layer 16 by photelithography as illustrated in Fig. 8.
Thereafter, the metailic thin layer 16 is used as a plating

electrode to subject portions exposed through the openings

25 17a of the resist layer 17 in the metallic thin layer 16 to

an electroplating treatment, thereby feorming metal masks 18

within the openings 17a of the resist layer 17 as




A rel easabl e supporting plate 15A for formati on of
insulating part is provided as illustrated in Fig. 11,
and a liquid elastoner materialR? which will becone an
15 insul ating elastic polyneric substance by being
cured, is applied on to the surface of this

rel easabl e supporting plate 15A, thereby formng a

materiabitayes 12Ap{Qr ol nsyl atisng Rakk. THE conductive
rel easabl e supporting plate 15, on which the

congdugétagepatiyd Ormmg mard s i1d have ket fier e 2Qist
i's superinposed on the rel easabl e supporting plate

15Alaper Whi £he thebJ@dedd ado |layesr 1AW aladisundt,i RBereby

part has been forned, as illustrated in Fig. 12,

t herabyvimd noangs eat httod rddiestcarpuet ive patthifiacmAgn layer

parts 11 into contact with the releasable supporting

Spl ate dsA cdvidwertiiale |alertchRA fiary <35 lilksul Akl agresuit, a

is thereby formed between adj acent conductive

pattl ¥t i g plarcenductive peth-dteamdna pertsaildr balkanged in

l ayer 12A for insulating part is then subjected to 41 _

a ATt at @it | ththersni firs pladttiorg paet fezmed in a stat

mutual |y insulating the adjacent conductive

patHHRATRGH Parthe Feliessaigemsarperdgngl Pyaket A5t Aé

-conductiyve %%h-forning arts 11 between them as .

T PSS o gF193. 18- ThE $ et el & hugportindga

pl ates .15 and .15A are _.rel eased, there tai ning an
1Oanﬁ§%5¥éﬁf%a JﬁlaﬁﬁﬁﬁbGFV@n%sﬁ@&?ﬁlﬁaﬁggtﬁg 2re rénoved from
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- process, as a nmaterla r orm he

supporti t \, t he, sane
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conductive elastomer layer 11B, may be used an electroless
15 plating method, sputtering method or the like.i
| As a material for forming the metallic thin layer 16,
may be use& copper, gold, aluminum, rhodium or thé like.'
The thickneés of the metallic thin layer 16 is
preferably 0.05 to 2 pm, more preferably 0.1 to 1 pm. If
20 this thickness is too small, no uniform thin layer is
formed, and such a thin layer may be unsuitable for use as
a plating electrcde in some casés. If this thickness is
too ‘great on the other hand, it may be difficult in éome
cases to remove such a metallic thin layer by laser beam
25-'machining.
The thickness of the resist layer 17 is preset

according to the thickness of the metal masks 18 to be




may be used a printing nethod such as screen printing,
roll coating nmethod, blade coating nethod or the

li ke. 15 The thickness of the mdferial |ayer 12A for
insulating part is set according to the thickness of

-insulating part to be forned. The curing treatnent of

the material layer 12A for insulating part is

genesaldy. conducted by a heat treatnment. 20 Specific
heating tenperature and heating tinme are suitably

preset insviemadéride KbAdf©fmime Elasiommr wahes 1@, may be
formng the material |ayer 12A for insulating part,

andiddie cdpper., Aceordangmiaubmhegpnaduehbanuir 6¢esse like.
descri bed above, 25 the conductive el astoner | ayer

11A, i.n Whéechhideneonduttiive mearl incdsdss R éaries preferably at
di spersed in a state oriented so as to align in the

5t hildass - Wins e miiree ptredarabdystbjecteduno tihe #ids thickness

10

15

20

25

| aser beam nachining to renove a part thereof, thereby

f orir it Iﬁ@aéénd@@p%v@eﬁatlhmﬁékm ngyphet sngnipabihefor use as
intended form so that conductive path-form ng parts

11 M&HEr §OF 1WSth lasRecéssaPPeafdEfe - of the conducti ve
particles 5 P and having the expected conductivity can

be surel € oA hREAEWIHEN NG rce PF Siishckivt yogduched by
condug}iv .patﬁf for 'ng artﬁ 11 arranged | n ,
acCordahc & Wi tHet H@S?bé Pt cWPBAREPEr iOBTRC FoF el by~ forming
t he rel egsabl.e.supporti pl.ate 15, 10 and the

TOEES Taghr SIIACRGrRALUr BE ngRBart § 8t T Ren o FBTed
betpagen t hese conductjve. path-fogm ng parts 11 and
suB?g%f%%pf%nt%g %Rﬁ?#ﬁfiéé%ﬁ%ﬁﬁ], t hereby forning the

inSUlatiﬁ@kéﬁggsé%%eigﬁﬂﬂd?ﬂfﬁ%lﬁyé el%ﬁﬂ %o@h%%Qm%ngn of
insulating part is provided as illustrated in Fig. 11, and
a liquid elastomer material, which will become an
insulating elastic polymeric substance by being cured, is
applied on to the surface of this releasable supporting
plate 15A, thereby forming a material layer 12A for
insulating part. The releasable supporting plate 15, on
which the conductive path-forming parts 11 have been formed,
is superimposed on the releasable supporting plate 15A, on
which the material laver 12A for insulating part has been
formed, as illuétrated in Fig. 12, thereby bringing each of
the conductive path-forming parts 11 into contact with the
releasable supporting plate 15A. Material layer 12A for
insulating part is thereby formed between adjacent
conductive péth—forming parts 11. In this state, the

material layer 12A for insulating part is then subjected to




conductive particles P do not exist at all, can be

surely 15 obtained. In addition, it is unnecessary to
use an expensive nold used for4producing the
conventional anisotropically conductive sheet, in

whi ch a great nunber of ferromagnetic substance parts
are arranged. 20 According to the anisotropically
'Congugﬁfyf SE%%gtﬂé%t(ﬂ%ﬁgfgﬁy?ﬁ%.%H%Hjﬁgpr%%%sﬁ2 mutually
accordi ng %, necessary elec rical” connection t6

respectiye: &k ectd odes, &ant hen &ivalhy ?%Q%%%%Qmiﬁg parts 11 is

irrespective of the arrangenent pattern suc

el ef:@fr@@@smﬁ@r{%smw @l L GRlL 1GRNRREHLeR rh9ndOparts 11

respective el ect s to be connected can be surely
achbempseeviemennen 1ihe £ealdpdes rae anranged at a |
mnute pitch and a high density. In addition, the |
5product i CheCcest e43ab0E SUPPoADIARI SOLEOPI TRIdDA 15 are
conductive sheet can be reduced. <Adaptor device> z
Fi grellebdesi a tdreasdois etttiadndingyia@wanlilsustrogt cag1tyheonductive:
construction of an adaptor device according to a first
5 ettodi nighto fofthteh esqursgsemntt liomv eibiwon inafdgki §. 15 is
a cross-sectional viewillustrating an adaptor body in
the adaptothdedbedesheownripediprodess Ths adwitearial for
device is wused in, for exanple, an open short-circuit
t estOTFHLG dhe sedmsiseble euppgrtigevpéatsudhrasnay be used
printed circuit hoard 10 and has an adaptor body 20

10compss ed™st e MRTMAL Pay dhali fPRg thBoAPdSaBADAS f FBRPOrting
surface (upper surface in Figs. 14 and 15) of the
adfdfﬁaﬁ k}g’dgfe%, %fglart&f?ﬁeafag%nﬁeefiilﬁ*g'lsﬁeewaaéormmg parts.
gFgL?Poze% é%mggﬂgg PbPlégp &Eﬁﬁ(ghéx%g¥§¥fg¥gfor elastomer,

may be used a printing method such as screen printing, roll

coating method, blade coating method or the like.

15 The thickness of the material layer 12A for
insulating part is set according to the thickness of
insulating part to be formed.

The curing treatment of the material layer 122 for
insulating part is generally conducied by a heat treatment.

20 Specific heating temperature and heating time aré suitably'
preset in view of the kind of the elastomer material

- forming the material layer 12A for insulating part, and the
like,
According to the production process described above,

25 the conductive elastomer layer 11A, in which the conductive

‘particles P are dispersed in a state oriented so as to

align in the thickness-wise direction, is subjected to the




.15 are arranged in accordance with a specific pattern
.corresponding to a pattern of electrodes to be
i nspected of a circuit device tBat is an object of
i nspection. On a back surface of the adaptor body 20,
a plurality of termnal electrodes 22 are arranged in
accordance with 20 positions of lattice points having

a o] 7
nnf%%ggr5%eﬁéfﬁg eac té)é%ﬁggter ﬁﬂ?]lﬁ%ctrodes %fby
is gbegirbcahlyccRanect £ géﬁtﬂiﬁomﬁ%{ e3pANding o¢ the

connecting el ectrode 21 through an internal wring

paringsnde® ASrmNi SOtF1pi cl%ﬂdfu&&nﬁglfﬂaﬁ&ﬁﬁﬁ%ﬁtnglgalﬁs 11
formed on the connectlng el ectrode region 25 at the

frogiiagdl ageciof a hdee agapl AmdAdY &0 dHE i@l ive particles
integrally bonded or closely 44 <contacted. In the
Senbpdim@ntavihdistiatethedtwl aaaitiopiwaldan be surely
conductive sheet 10 is fornmed so as to cover the
whodletsimédce of the adaptor body 20. This

ani sotropically conductive sheet 10 is fornmed by 5 a

pl ural it yusfthegndeérireeapnl hr&bihy ngf pahée scdddeet angaekth-
in accordance with the same pattern as the specific
patferhing eparled 1o atrangnthdet iargogidesaeogésh2thienspecific
t he adapt or bod 20 and each extending in a

{ hiRKHER \A %R TITRRS i 9% 11fd cashbde AN@PPASERS! Phgte 15,
part 2 which is formed between 10 adjacent conductive

10pat Jritf ﬁbafp%:r;taslt LEYST 4% é@i :-.Hﬁpé@ft&a” Elgypﬁéﬁdéa fhen
eaC e conauctl ve a 0
R R e B LA %%tfﬁmﬂaﬁnpﬁgts 11 and
t 11.. T t || duct
ar s o SR AnGe (e BRO of ERe FoRaitiTgethe

15 ﬁ%dlé@fﬂ& e RAMLS ]l%s%rl%tl%%ab%‘%toﬂzt,h?tnr GRRER! LYE
conductive particles P do not exist at all, can be surely
i5 obtained.

In addition, it is unnecessary to use an expensive
mold used for producing the conventional anisotropically
conductive sheet, in which a great number of ferromagnetid
Substance parts are arranged.

20 According to the anisotropicaliy conductive sheet 10
obtained by such a process, accordingly, necessary
electrical connection to respective electrodes can be
surely achieved irrespective of the arrarngement pattern of
such electrodes, and necessary electrical connection to

25‘ respécti#e electrodes to be connected can be surely
achieved even when the electrodes are arranged at a minute

pitch and a high density. In addition, the production cost




connecting el ectrodes 21 of the adaptor body 20. As
illustrated in Fig. 16 on an enl arged scale, each of

t he conductive path-formng part#s 11 is fornmed by

causi ng conductive particles P exhibiting magnetismto

be 20 contained in an insulating elastic polyneric

substance in a state oriented so as to align in a
Fh'85”@&@5méﬁehﬁﬁg5¥¥dﬁ¥%all. Jhekher ?ﬁggt FQS be reduced.
insulating part 12 is fornmed by an el astic polyneric

subsi aseo4 hadyydQes not contain the conductive
particles P at all. The elastic polyneric 25 substance

formi ng ¥he condusthverpathsEormng pards bl andadiigy the
el astic polymeric substance formng the insulating

pard¢ondZrimyidie o farerent trom-eaeh atheka®hqgt b8 safBrst

45 As the elastic polyneric substances formng the

5conshiedd meerpatdt fidvenipag spart S niEngadni, ngaybatrigy parts a

12 in the anisotropically conductive sheet 10, and

t hec corrhaxtd viengdantiiesd 64 Immkiragiog theadepdoetbydy in the

path-form ng parts 11, 5 may be used the sane as those

i n adrotat sl calovy ioofAdgct ilde shieist ddprstrowldwice is

Fig. 1. In the enbodinment illustrated, projected parts

eadtPehrgir d@ithgxrreder hensgpkacehoftthertnstl teshget, for

part 12 are formed by the conductive path-formng

partSPL Sat & [vd Iuditt IEU 166 PHER RBpRePTiBFEAcCR Feuit board
10Fi : of the anisotrogically conductive sheet_ 10. _

Ac%&rdéi £ SGERAR BRBYdFReRPTPasEdnatict ivel parhryer wiring

su&&j%j ntly lowin resistance value is surely forned

i n %84 conductive path-form ng part 11 because the

degree O(Bn é‘%cflo‘%{ esglg]{%{]c%eg?/ prr?SeSI’Z%:UItI‘%%?E?ﬁgln%tl%rgeatl%r and 15)

!n t he con Ive:
: 'n%&'%%bn%dB%Egrlgodyhﬁb?bXS formed a connecting eilectrode

region 25, in which a plurality of connecting electrcdes 21
15 are arranged in accordance with a specific pattern
lcorresponding to a patitern of electrodes to be inspected of
a circuit device that is an object of inspection.
| On a back surface of the adaptor body 20, a plurality
. of terminal electrodes 22 are arranged in accordance with
20 positions of lattice points having a pitch of, for example,
0.8 mm, 0.75 mm, 1.5 mm, 1.8 mm or 2.54 mm, and each of the
terminal electrodes 22 is electrically connected to its
corresponding connecting electrode 21 through an internal
wiring part 23.
25 | V An anisotropically conductive sheet 10 is formed on

the connecting electrode region 25 at the front surface of

the adaptor body 20 in a state integrally bonded or closely




changes in resistance val ue agai nst changes or
variations of pressurizing force can be | essened. As
a result, occurrence of variatid® in conductivity can
be prevented 20 between the respective conductive
path-form ng parts 11 even when the pressurizing
force applied to the anisotropically conductive sheet
10 isnuReves. |ih thee peseiinddtyenth@rrtlhe adgat or
devi ce described above is obtained by subjecting a

condttétbyeo@bcel bt opRtiut 8y eE SWEPOrtEd P¥Amed so as to
rel easabl e supporting plate to |aser beam nmachi ning,

t herebyrf dhei wigot deseondoet b ¥ ethPpaidadrmmmgypant.s 11
arranged in accordance with the 46 specific pattern
rel ated tlhishendeoneopiinglélvecbnddesi2é sheethed is formed by
adapt or body 20 on the rel easabl e supporting pl ate,
Ssuper Phposl gy the celdashbie malppoidimigolpatres Al arranged in
whi ch the conductive path-formng parts 11 have been

 f orRRECT M ¢he SthadiH® oral d3a BT kawtiiheh spemdtféc ghttern
| ayer_ for insulating part conposed of an el astoner.
mat BFtaFed Wi cH s F9n ok P dtiadest i2dg il 48ei edaptor body

ol ri ¢ suhstance by being cured, has been forned
o el Sk 10 ST b o ddiiors s iRer dbyoction of the
bringi ng each of .the connecti l.ectrodes 21 in 10
the® coen%e Cfrfdjsﬁle%t%é:’ar%gi]%g w%’%c 1€hd CZB5pt BETHEEY
20 . C i.th its.carrespondi_ng conductive
1Opatahcijpcibér)erlfllc_t(r)1grH O%p?{éurct\%lfle, pé—’lﬁt&’%rl%:jmel&gi Pﬁr%ﬁeqﬁraﬁgr paptate

|. ayi%{tégqraliﬂﬁ lﬂo%t e%g too%ratcht Q.2 +Hd ic%gg%%ﬁg%gen%t&gforming

this state, thereby formng the T nsu pa

15 Sthe. candygtd mt%aqag%d@@g&lﬁh@géofgﬁ aegfge.bgﬁth_

formng a material |ay r conductive elastonmer W
theroGOnANHrve Rarti ¢hesagxBbPLLhNg: TRINELI S M ive sheet 10

contained in a
is arranged in such a manner that each of the conductive
15 path-forming parts 11 are located on the respecﬁive
connecting electrodes 21 of the adaptor body 20.

As illustrated in Fig. 16 on an enlarged scale, each
of the'conductive path-forming parts 11 is formed by
causing conductive particles P exhibiting magnetism to be

20 - contained in an insulating elastic polymeric substance in a
state oriented so as to align in a thickness—wise direction.
On the other hand, the insulating part 12 is formed by an
elastic polymeric substance that does not contain the
conductive particles P at all. The elastic polymeric

25 substance forming the conductive path-forming parts 11 and

the elastic polymeric substance forming the insulating part

12 may be different from each other or the same.
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25

liquid elastomer material, which will becone an

el astic polyneric substance bg bei ng cured, on the

rel easabl e 20 supporting plat&> applying a magnetic

field to the material |ayer for conductive el astoner

in the thickness-wise direction thereof and

subjecting the material |ayer for conductive

el ast omer the aleHWiiBgpbl @At AEAt sudbEaPEOLUELERNG the

process of the adaptor device will 25 hereinafter be

desodudiedss pecif4 taidihg Aganrduat iave ehastierthy a¥er 12 in

11Bis first forned on a releasable supporting plate

Ithe rartihe tsane amEine rccasiudt itvlee shéetproduehidorhpr 06888ctive

of the anisotropically conductive sheet 10 shown in _

Farticles metkildg e Hibe lcapeict6 vies phahrEd ronngt barts 11,

surface of this conductive elastoner |ayer 11B, and a

Mt die |uppgst the easdheretsalthoesk s nl8har enfispedpdnalhg 5

surface of this nmetallic thin layer 16. In this state,

iR dudridifc tshpe tel s sbewn LayEigllB. metal lic thin

layer 16 and resist layer 17 are subjected to |aser

beam mBRhFRE ngPod Hapbyl ¥ oisk rigted plRFAls3edbfparts each
parts 11 arranged_on the

conductj.ve path-formn _ _

PAPEALSg BoPorPenGUNrace 28 FRC10naRLaFaRACRARELh2 aTe

t i fi tt el at t th ti

PR S G A aap e "oasS0T, BoRTE: bl at the fromt
Ei q. . h th h il trated i ig.,
Peatl oRa cRaBraRE “Hat br ar o) Wi chi P -abieiaRlly

l-Rsuhating <1Rgl @gtic polymeric substance by being
cured, is appliedon to an front surface of the

adapt %c@ﬁqyi@&’té har&aby,f UH rrlegltr,rataerd.o%ldulc%x_%re ibé%h

for insulating part. The rel easa supporting pla
t0rrerivhiceh o WhakkbYsPhnkbey£PRdULLi ¥frely formed in

each conductive path-forming part 11 because the degree of

- compression by pressurization is greater in the conductive

path-forming part 11 than the insulating part 12, whereby
changes in resistance value against changes or.variations
of pressurizing force can be lessened. As a result,
occurrence of variation in conductivity can be prevented
betﬁeen the respective conductive path-forming parts 11
even when the pressurizing force applied to the
anisotropically conductive sheet 10 is uneven.

In the present invention, the adaptor device
described above is obtained by subjectiﬁg a conductive
élastomer laver supported on a releaéable supporting plate
to laser beam machining, thereby forming the conductive

path—-forming parts 11 arranged in accordance with the




~path-formng parts 11 have been forned, is then 20
super.i nposed on the rel easabl e supporting plate 15A,
on which the material |ayer 12A%for insul ating part
has been fornmed, thereby bringing each of the
connecting electrodes 21 in the connecting el ectrode
region 25 of the adaptor body 20 into contact with
Itss]?@&{@§@%§H&§%@éé&/%@%@a%%%@ﬁ% e%ktléades 21 of

as illustrated in Fig. 18. A state at mater

| ayefie 1240506 r i\l atd nah paid Rasheen of %E@%@rt@ﬁb"‘ﬁ@ﬁte

adj acent conductive path-formng parts 11 is
t hegebyr Ofead Bty dre thd 118 §ﬂﬁ%oﬁ&ﬁ%@'@bakéyebnlaﬁich the
for insulating part is then subjected to a curing
t r ead Nt 1 vererabyr d misiHAtdang sparnt hkZenpewal If¥rmned, on the
insulating the conductive path-formng part 11 is
5f oravébtiont egrdat |30 wiitrh vihitdre ac onpduectible 1pgeh- fornmingulating
parts 11 and adaptor body 20 between adjacent
CcorrRuct | vanpedst for mme lpartioscl]l mageriitkllyswhatbdwihl become
Fig. 19. The rel easabl e supporting plate 15 is
r elFasEwr Ul aterelnl sottial modgran ladapbetaderi by bélngecured,
~construction 10 shown in Fig. 14 that the '
anilsst rkzﬁﬂrbaﬁqametsb@duéﬂe\/@@ﬁ@@ﬂclngoeﬂgctﬁpégr aegyon 25,
forned on the surface of the adaptor body

IR e 1o 66, Otfh§h§d§698facl§éa9 EéeCEéﬁd%% “21 in

obt ned i n gccordance th an ordi roduction
t?bessc 6J'rn S iG i e&éﬂ% FFH@OBoQB of pEhg ﬁ‘é?lﬂB‘arf%?dY 20

pro
| l. f I _
Sfipn e A e 4 ss°2:e?f§%%p85§ﬁtlen§9¥%wl‘f%o%m—gformmg

QQZ]H!ag§¥ﬁ%ﬁ%§terlal %%e %E% ?ikfayer for insulating

th ness ‘o Iayer
part to a curing treatment in this state, thereby formlng

the insulating part 12.
15 The conductive elastomer layer is also obtained by
forming a material layer for conductive elastomer with the
conductive particles exhibiting magnetism contained in a
liguid elastomer material, which will become an elastic
polymeric substance by being cured, on the releasable
20 supporting plate, applyving a magnetic field to fhe material
layer for conductive elastomer 1In the thickness-wise
direction thereof and subjecting the material layer for
conductive elastomer to a curing treatment.

The production process of the adaptor device will
25  hereinafter be described specifically.
A conductive elastomer layer 11B is first formed on a

releasable supporting plate 15 in the same manner as in the




20 insulating part is set according to the thickness
of - insulating part 12 to be forned. The curing
treatnent of the material layer 42A for insulating
part is generally conducted by a heat treatnent.
Specific heating tenperature and heating tine are
suitably 25 preset in view of the kind of the
el astoumlc e e dar g Hdhe fRerph chayer cd2Aubetve sheet
insulating part, and the |Iike. 49 According to the '
pr oductdRfPriec esgy dascr hbedrabove, thhe ToHRpErcié vEs formed on
el astoner |ayer 11A in which the conductive
par tird esitaatee o HpersS ednidhca ivkeake setbapkeldageraslbo and a
align in the thickness-wi se direction, is subjected to
t he rfediasern dyeamimachidninrg atlo maekay & aapar fotrhedeof:, the
thereby form ng the conductive path-form ng parts 11
bf tshe faowt erfdedhifsommtadd itchathinhéageirsdéropicathys state, the
conductive sheet 10, in which the conductive
pat leoglurtiy eparles toneghdeged WSt hngtrddéssahynahauar 16 and
of the conductive particles P and 10 having the o
exp&&isdd tc didigat ilVi ey ehaweisesrdf @pnéa,se;éagee@ m3gRenynyg,
obtai ned. Further, since a_plurality of the conductive,
pat FReER A@Pands 21 PLEFPAAGEd Oifn CRBEYFHaREePRFPRTPRBIRG
specific attern related to the co -ecting electroge% .
21 &PTHe 115 3XdZPpE6F BBy S0 SFE2FEPIEISBRPPRETRY PLate 15 in
el easabl e supportin pl ate 15, and the teri.a
10 oy SRESREPGE B0 oner SPECRASR PROFRED BOIGERN FRebas
conducti ve .pat h~faorm parts 11, and: e .
o T AT Bt e merasy 2ropf kT RaBERL PRy efptife Fia- 3

12, .the, ia%gropically conductive sheet 10 20 that
ins&lati g part 12, in which the conductive particles

On the other hand, as illustrated in Fig. 17, a

ligquid elastomer material, which will become an insulating

15 elastic polymeric substance by being cured, is applied on
to an front surface of the adaptor body 20, thereby forming
a material layer 12A for insulating part. The releassable
supporting plate 15, on which a plurality of the conductive
path-forming parts 11 have been formed, is then

20 superimposed on the releasable supporting plate 15A, on
which the material layer 12A for insulating part has been
formed, thereby bringing each 6f the connecting electrodes
21 irn the connecting electrocde regilon 25 of the adaptor
body 20 into contact with its corresponding conductive

25 path-forming part 11 as illustrated in Fig. 18. A state
that material layer 12A for insulating part has been formed

between adjacent conductive path-forming parts 11 is




P do not exist at all, is formed can be surely

obtained. In addition, it i's unnecessary to use an
expensive nold used for produci®® the conventiona

ani sotropically conductive sheet, in which a great

nunber of ferromagnetic 25 substance parts are

arranged. Further, since the respective conductive

pat h- ' S f [ R
PR e S T S R S

I's sunporiady Batihe AdapE0L,;HRAdY 40t ot BecGeRdHCL ¥ ment,

path-form ng parts 11 are prevented fromfalling off

f r o d-heypdant ora hedy p20« @izna%thamifomgaga%&ﬁ? efe
a

the conductive path-formng 5 parts 11 by the ser

beafadmedd iRt G d th-GoReeda0r theisr ebemasabligtegrally with
- supporting plate 15, the surface of the adaptor body

520 1ilse pravaded d emnbaiorgidampgedsi D1t hadf asaptoonbefly 20
t he ani sotropically conductive sheet 10. According to
t heoadaptoradievece @ohaiuaed vey patitbhfarmifigppacessll as
accordi ngly, necessary electrical connection to
r esipldotstvmtaicedtry ddes 1§ -be i nspected of a circuit
device, which is an object of inspection, can be
surely aEheevedeasahpbepuenpamitigly tthe t@ dangeamamtleased,
pattern of such electrodes to be inspected, and i
necessmly ad@imileg s8onAeptrendesies pEspbet Foestruction
el ectrodes to be insgected can be surely__achieved

L0eyethQifen ™ heJel dét F6dés L6 BElFHEBQE%%ﬂl%¥eCOE?F%Bﬁ%% sheet
at m nute pit and a high densit In addition

b oG it TeaePe SPe i efiL S hpgnELe Fdaptor body
dugﬁpility can be achieved. 20 Fig. 20 is a
cross-sectional viewillustrating the construction of

an adaptgﬁ Qﬁgigﬁbééiéééﬁf¥%éé’ﬁ%é%%%Ethhe adaptor body 20

cén be obtained in accordance with an ordinary production
15 - process of a multi-layer wiring board.

As a method for applying the material for elastomer,
may be‘used a printing method such as screen printing, roll
coating method, bklade coating method orxr the'like.

The thiékness of the material layer 122 for
20 insulating part is set according to the thickness o
insulating part 12 to be formed.

The curing treatment of the material léyer 127 for
insulating pait is generally conducted by a heat treatment.
Specific heating temperature and heating time are suitably
25 preset in view of the kind of the elastomer materialr
forming the material layer 122 for insulating part, and the

like.




enbodi nent of the present invention, and Fig. 21 is a
cross-sectional view illustrating an adaptor body in

t he adaptor device shown in Fig.4920. This adaptor

device is 25 used for conducting an electric

resi stance-neasuring test of each wiring pattern as

to, for exanple, a circuit device such as a printed

circuit b adapt.or y sed
ofa.nulti-cgvgﬁﬂﬁfﬁﬁhgﬁfbg%%ggﬁ%qggfP%%Fééﬁrggggglged above,

ng@ﬁeSHBBQEStEGgF59§stgge§ngagé% 1fﬁ;tﬂ?vﬁg§EFQ&§%Fonductive'

(
body 20, is formed a connecting el ectrode” Tegion

in whhehiphukab RaLr§idderola connecting 2.8l 8HdOdes a5 to
each conposed of a connecting el ectrode (hereinafter

al soalefer ERALhe BRicRhESELPOS: fOIr & IANT 1 SURRH¥Yted to the
21b for current supply and a connecting el ectrodeée

(fher ek satt Beadl 8QcH &f Efid E€b t Be@Sve &l egdrodedr®of, thereby

vol tage neasurenent”) 21c for voltage neasurenent

el ecformhhyti® contect bk tim tiher canmmeleottode b hee

i nspected and separated from each other have been

ar r ahgednddfeSerpai s tida die coniectriarg celldgt roddsictive sheet
are arranged in accordance wth a pattern

cor rk8poheli Wyl ¢lo Bhpatemdurivivemdthrddeming phets 11 charged
inspected in a circuit device that is an object of 15

i nspetl oh. REPe S P ke ac ofhe reraietiore pedyigdes P and

a plurality of termnal electrodes 22 are arranged in

Lccor it Wit reXRRS RS IR BICigtitive d1ay6 hesnhavrngda can be
pitch of, faor exanple, 0.8 nm 0.75 mm 1.5 nm 1.8
rnncﬁuﬁﬁ%ﬂ-éhﬁa%ﬁﬁ ach of the electrode 21b for

curent SyRLYEnd ke, e Selrote 2ol o vOLLAg ve paun-
el ec%&ﬁgl%lc}?péﬁcr.é)% aarnra{nncgte% nlanl accordance with the specific
pattern related to the connecting electrodes 21 of the
15 adapter bédy 20 are formed on the releasable supporting
plate 15, and the material layer 12A for elastomer is then
formed between these conductive pathwforming parts 11 and
subjected to the curing treatment, thereby forming the
insulating part 12, the anisotropically conductive sheet 10
20 that insulating part 12, in which the conductive particles
P do not exist at all, is formed can be surely obtained.
In addition, it is unnecessary to use an expensive .
mold used for producing the conventional anisotropically

conductive sheet, in which a great number of ferromagnetic

25 substance parts are arranged.

‘Further, since the respective conductive path-forming

parts 11 are formed integrally with the insulating part 12,
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wiring part 23. An anisotropically conductive sheet 10
is formed on 25 the connecting el ectrode region 25 at
the front surface of the adapté©® body 20 in a state
bonded or closely contacted integrally. In the
enbodi nent illustrated, the 52 anisotropically
conductive sheet 10 is fornmed so as to cover the
who S a f the .adaptor body 20. Thi.s
B H S5 B T R et 25 e Tt by e, adaptor

an ropi cal Ty conductiv
| Lty Of .cor i ve pat.h-f.orai.r t 1 e
BB 2RO R0 O PG P St 18 EB0R evencea

me patter e specifrc
patfasm fel pEeg 4o thecoectdng & ecfy,0des 21b, 2lc

in the adaptor body 20 ang eac exteng{ng in a

t hi cknesgWese thdi E@E}h'&ﬁ?_ otebhersheet cangudAsHd 8t N9 forming
part 12 nmutually insulafing these conductive

patghfed MmN Ppaits ke WHGh infadl dfigigred BehweeRed on the
adj acent conductive path-formng parts 11 in a state

I ntiegread 4 3b ondashda ires pacitie & 5CoRteC lsivEapat bf the adaptor
formng parts 11. The ani sotropically conductive sheet

10 bady & angadrdversiech faromamramnd hiamaifee daandhet ifvemation of
path- formng parts 11 are |ocated on the respective

c orfrec tamigs ot agd ieetlrlod e ni2iidr t i¥Ec sbfeetthé Oadapt or body

20. The conductive path-formng parts 11 and

i nsul at i Agcpafing 2t nthéi sdaphdsolevpicalb e oordidet iswech a
sheet 10 are basically of the sanme _constructions as

t h&FO IS -h & CANTSGNGd| - c BlEIop s S@Fd G EiCEE 1shéecorBerRion to

t he adaptaor device according to the 20 first ) -
enBEFRRSHLV avisie cFedesi &8l %g? 1gspectget pAt 8dCithCRig. device,
22, eagp.of t he, conducti ve athnforning garts 11 is _ | ,

f or By CRUSPAG “CofiductPvErarti-cFad PeesHFBlY| Aghieved
magneti sm t.Q befo%%tained in_an ins%%atingfelas

e
rrespectlve rrangemen
ponneer LIS {fcdhe @ g ¢ t pattern sucg electrodes

to be imnspected, and necessary electrical connection to
respective electrodes to be inspected can be surely
achieved even when the electrodes to be inspected are
' arranged at a minute pitch and a high density. In addition,
the production cost can be reduced, and high durakility can
be achieved.

Fig. 20 is a cross—-sectional view illustrating the
construction of an adaptor devide according to a second
embodiment of the present invention, and Fig. 21 is a
cross—sectional view illustrating an adaptor body in the
adaptor device shown in Fig. 20. This adaptor device is
used for conducting an electric resistéhce—measuring test
of each wiring pattern as to, for examplie, a circuit device

such as a printed circuit board and has an adaptor body 20




in a state oriented so as to align in a thickness-w se

25 direction of the sheet. On the other hand, the

insulating part 12 is forned by ®|n el astic polyneric
substance that does not contain the conductive

particles P at all. 53 1In the present invention, the

adapt or device according to the second enbodi nent can

be prgyeedd Bt Renuane ) ABANEY; Ay adapt or

devi ce according to the f??st enb%%?%%%?é 5 More

speci ficalby,a theoradaniofn. devighHAc e daRe 1@ .. 20 and 21)
second enbodi nent is obtained by subjecting a

conduqt ithe ebagptemebobigyer , sSupPestRed 0n Sofedeesdh| & ectrode
supporting plate to | aser beam machi ning, thereby

f or mimegioh@Scondushiivke pathafopaing pea tsr ldomidanoes

in accordance 10 with the specific pattern related to

the cdmodctilng eebkbctondese@1bf 2lcomfethin@dspiotrode

body 20 on the releasable supporting plate,
superihgpesdnagteneat ebenshbreed suppos t tege pliaddy, fwr current
whi ch the conductive path-formng parts 11 have been

f or mBYPPSH "1 hé LBdBPE orubbBEYt 20uPR Fy vilid e IS Tnandtierd atlectrode
| ayer for insulating part conposed of an el astoner

mat el PEFCLIRAFERT Wi $O bEGBREI G Thstd atgiRFtelass ifor voltage

Io] i c_sub by_bei d, h b f d
Phe’ TEGRRECH PR’ bl LLt 1 Bofe. YOGt O 22T HRU- Brasigr=2 1y

R R R
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(F/12E 0] ALY Ut YL IHRT] gorcancs
with a pattern corresponding to a pattern of electrodes to
be inspected in a circuit device that is an object of

15 inspection.

-0On a back surface of the adaptor body 20, a pluraiity
of terminal electrodes 22 are arranged in accordance with
positions of lattice points having a pitch of, for example,
0.8 mm, 0.75 mm, 1.5 mm, 1.8 mm or 2.54 mm.

20 Each of the electrode 21b for current supply and the
electrode 2l1c for voltage measurement is electrically
connected to terminal electrode 22 through an internal
wiring part 23.

An anisotropically conductive sheet 10 is formed on

25 the connecting electrode region 25 at the front surface of

the adaptor body 20 in a state bonded or closely contacted

integrally. In the embodiment illustrated, the




25 The above conductive el astoner |ayer is also
obtained by formng a material |ayer for conductive
el astomer with the conductive particles exhibiting
magneti smcontained in 54 a |liquid el astoner
material, which will becone an elastic polyneric
subst ance by being cured, on the rel easabl e

SUPPOT 4408 &l vy AR U x%%e 2 gtiig fiiseled LAt ARG 45 o

material layer foor conduct astomer in the
thi edepessewd sghox i hsotd an dhangol,@apd sublagt bag the

material |ayer for conductive elastoner to a curing

treat mentrhiAceal §bBgobOchNey PEOHEGEE DPe PIRCESSI0 is formed by
descri bed above, the conductive elastoner |ayer, in

whie hp Thes Icionduct isthdipafitieC e P rareidigspersediiiNagranged in
state oriented so as to 10 align in the thickness-w se
5di reestdmigndes veillll] etieeddne e tdrasers hhanmspeehifncngattern

to renove a part thereof, thereby formng the

conthicttiace yatthd aommgipadt $1kttobdehe2ibnt @hdedn the

form so that the anisotropically conductive sheet
10,adaptaghibsidin 78 cowdgetthy exparnkdihgr Ahng phitkngégs-wise
charged 15 with a necessary anount of the conductive
partitdcdd om &id thigaviieg tt adesipesdetiivgnbacti V2t yuhagbly

been faorned, can be surely obtained. Further, since a . .
pl dPSGLEAF 0 (Hhe 5o FAREHCHe VEaPRI DT PR ARY pRfFES 141, which is

arranged in _accordance with the specific., 20 pattern .
10 gl gﬁgﬁ%t BHHECORNEEErRE SPBErFaaRe E&BP—éaHEbrﬁgtmaerts 11 in
‘adapt gor. ,body .20 are_formed .on the rel easabl e .

S UBGrFiTg T rREE L Tn BOPRE kP e P FRPSFayBE fopduCtive path-
el roi en.for bet ween t hese conduct.i.ve
o eRan Rl VRS oREICELOODS RONHENE sheet 10

trg%tEEQ%ng%%?&%bguEﬂrgiHgnBQQ %ﬁa%nﬁ%%aééﬂgu8@{$elgﬁthw
t he ani sotropically conductive sheet :

forming parts 11 are located on the respective connecting
15 electrodes 21b, 21c of the adaptor body 20. The conductive
| path-forming paﬁts 11 and insulating part 12 in this
anisotropically conductive sheet 10 are basically of the
same constructions as those of the anisotropically
conductive sheet 10 in the adéptor device according to the
20 first embodiment. More specifically, as illustrated in Fig.
22, each of thé conductive path-forming parts 11 is formed
by causing conductive particles P exhibiting magnetism to
be contailned in an insulating elastic polymeric substance
in a state oriented so as to align in a thickness—wise
25 direction of the sheet. On the other hand, the insulating

part 12 is formed by an elastic polymeric substance that

does not contain the conductive particles P at all.




that insulating part 12, in which the conductive
particles P do not exist at all, is formed can be
~surely obtained. 55 1In additioA3 it is unnecessary to
use an expensive nold used for producing the
conventional anisotropically conductive sheet, in
which a great number of ferromagnetic substance parts

are arraq@ﬁ%h pf%%%g%r1n§bHE§oBhetﬁSS$§§ 89 device

conducti ve path ormng parts 11 are

i Nt2gESAYn i £h tihe d D Atdnih P dn t1 an %Qed tx%eu\eﬁ%a' €n the
of these parts is supported by the adaptor body 20,

t hesgp@duehhye Patiy falding 1 ek @ @ RHAYERLEYs the first
fromfalling off fromthe adaptor body 20. 10 Since

t heeffiiosdimenst ep of the conductive path-formng parts
11 by the | aser beam nmachining i s conducted on the
5r el easabMersuppertithgapl @t ethéhedsptdac@evicsd heccording to
adaptor body 20 is prevented from bei ng damaged in
t hetHorsmtoroh eafbodiesraniisotobdpiicald pyc euiyeitiagsheet
10. 15 According to the adaptor device obtained by
suckrrduglirioce ssl asisemdiligley, snepessady oel ectreileakable
connection to respective electrodes to be inspected
of FIRITHRT deMitee, to Wisiselr bsasnrepféatingf, thereby forming
|nspect|on can be surely achieved irrespective of

hg %ﬂ&ﬁﬂﬁﬁﬂvﬁxﬁﬂﬁﬁﬁ¥Qﬂm%§@bﬁaéﬁécﬂﬁoéé§a299ﬂo1Beaccordance

S te and necessar el ectrical. connection to
gﬁéﬁ{ TodePATBE Fﬁ%ﬁé@@e&océﬁebéogﬂﬁéFyng

achlev even tro es to i ngspected. are
arrghd% %ghﬂna§ %% % §n8 3pﬁP§h HS?B onlﬁhe
add t| the roddgtlon C e reduced

ARt e i Ba %2R S0BaRmRRELRR shf Tereasable
|n§ﬁﬁﬁkhﬂﬂjﬁPEﬁkﬂ%, onp%hgh%c%h%-g8¥d8%%lve path-forming

rparts 11 have been formed, on the adaptor body 20, in which
15 a material layer fof insulating part composed of an
elastomer material, which will become an insulating eiastic
pelymeric substance by being cured, has been formed on the
connecting electrode region 25, thereby bringing each of
the connecting electrodes 21b, 21c in the connecting

20 electrode region 25 of the adaptor body 20 into contact
with its corresponding conductive path-forming part li, and
subjecting the material layer for insulating part to a
curing treatment in this state, thereby forming the
insulating part 12..

25 The above.conductive elastomer layer is also obtained
by forming a material layer for conducfive elastomer with

the conductive particles exhibiting magnetism contained in



Fig. 23 illustrates the construction of an electrica
56 inspection apparatus according to a first

enbodi ment of the present invedtion for circuit .
boards. This electrical inspection apparatus serves

. to conduct, for exanple, an open short circuit test

as to a circuit device 5 such as a 5 printed circuit

boag di : Qs bt 1 SUEAC &% +Qfr s C'ﬂrhqlc%CW1qqe§ec@m@ngn glastic
to be inspected have been formed, has a ho

f orpdmohh M th@ Ll drdd thyd@wieg %dﬂédan ohn§B€CEb@Qasable
executing region E. This holder 2 is provided with
posdipHNithPipglis 2 f Gphpakfiaggiangalghe teicr €diel gdeyi €Bebmaterial
at a 10 proper position i n the inspection-executing

r ediagreE. f o rAbovrelidid vienspectioaere X ec thienght egheps Evias
upper-si de adaptor device la of such construction as

- Sshalerdatiking. thek eceneinan suppecisinde thespeceirbal heager for

15

20

25

50a are arranged in this order, in an ascendi ng
sca@l@duliows tsHe supper- $icde t8riingpécertmehead 50a, an
upper -si de supporting plate 56a is arranged, and the
upper - S|H@CPﬁgb%ﬁt?@ntm%a@FQﬁkpﬁ%Pﬁ|D@ﬁﬁeqa)dﬂﬂ§rlbed above,
supporting plate 56a by supports 54a. On the other ]
hartd-e ﬁ&WQHQﬂﬁgq ﬁéﬁé@?ﬁ@ﬁ gi@@ﬁtih@ re§rbntiee gonductive
Iomer Si ada tor,.device | b of such construction as
sh&RF 54 ﬁsg ffezglﬁﬁarﬁepoﬁﬁr asFHatPnepetRieh treaF to

n.this order, in a descendi

50b
10, A8 ar o Ene T GHEF S 8T HE°S1 HApEEE of h@%dswgeczed to the

o | URROE L. i Iate 56h |s a nd_.t he
|o§§re§| %aﬁhsggé |o%gheadr%6%v aré %F?% thereby

SURRQLE hRY (Rl-at-8nafR BY S gQggrkémﬁ"'RP né%r‘gshell of the

upper - si de 1 nspection hea ars

Pl abeehiks irB3RECLbORNELEEREO0R: dBYEGE: o8 g}anr?o@t{hctlve sheet
ani sotropi cally conductive sheet avin astic

anQO, in which the conductive path-forming parts 11 charged
with a necessary amount of the conductive particles P and
having the expected conductivity have been formed, can be
surely obtained.

Further, since a plurality of the conductive path-
forming parts 11 arranged in accordance with the specific
pattern related to the connecting electrodes 21b, 21c of
the adaptor body 20 aré formed on the releasable supporﬁing
plate, and the material layer for elastomer is then formed
between these conductive path-forming parts 11 and
subjected to the curing treatment, thereby forming the
insulating part 12, the anisotropically conductive sheet 10

that insulating part 12, in which the conductive pafticles

P do not exist at all, is formed can be surely obtained. -




-------------- 57 arranged by being fixed to a | owner

surface of the inspection electrode device 5la. The

i nspection el ectrode device 51 5has', on its | ower

surface, a plurality of pin- |ike inspection

el ectrodes 52a arranged at positions of 5 lattice

points of the sane pitch as term nal electrodes 22 of

t he upperssiadeliadapt, ob tdexi aankacsEaeh 06 iHeseh expensive

i nspection electrodes 52a is electrically connected to

a Teohheesod H¥a pralidedy ohd henmpperiosade aatipperbpRgally

plate 56a through an electrical wire 53a and further :

el exanqeallye havnhnest ethitah an gmespecimbrrcbfclek romagnetic

(not illustrated) of a tester through the connector

57 UbHe2 1 e s der ienspge@rios .head 50b is formed by a
_plate-like inspection el ectrode device 51b and an

Sani sot r opPEAPEY - cBRBERt Fhe SheReCHSRe Hendds telves tadittyformin
~and 15 arranged by being fixed to an_upper surface of '

t 34 s pectd on fEEed dddegawidy §ikh Yhe ipspeeting part 12,

) 7S X oS Pe npetel o8 BPBEPF bBsoBzbne adaptor
o RO T oS4 25068 bo S6REPO L e oubl - &f feprevented
o P de213E bl FEER, Phe) PSREsnbcavad (0
YO P are Seb P igh ARt LAl o bR ARA CPLPREr forming

?:F@EE@C§U|%Y ¢aanegted B@aﬁhﬁahﬂ§ﬂfﬁéiﬁg S AL Y the

| ustrated) of 25 the tester throug e connector
57kel1tbeabespeabp¥etanhSplLeRi Cahbyserppductd ve sheet por

55a and 55b in the upper-side inspection head 50a a
theody 20 is prevented from being damaged in the formation of
the anisotropically conductive sheet 10.

15 According to the adaptor device obtained by such a
process, accordingly, necessary electrical connection to
respective electrodes to be inspected of a circuit device,
which is an object of inspection, can be surely achieved
irrespective of the arrangement pattern of sﬁch electrodes

20 to be inspected, and necessary electrical connection to
respective electrodes to be inspected can be surely
achieved even when the electrodes'to be inspected are
arranged at a minute pitch and a high density. In addition

r

the production cost can be reduced, and high durability can
25 Dbe achieved.
<Electrical inspection apparatus for circuit.device>

Fig. 23 illustrates the construction of an electrical




58 | ower-side inspection head 50b are such that
conductive path-formng parts formng a conductive
path in only the thickness-w seédirection thereof are
formed. As such anisotropically conductive sheets
55a, 55b, it is preferred 5 that each conductive
path-formng part is forned so as to protrude in the

E Elaﬁlf%éiﬁv\% ectpgdlal(;r%\ C%Q)tﬁiétngo%l%lt : s%ﬁécs%giﬁugggtlrengnt ‘of the
ﬁ%égbﬁ¥‘fﬂﬁﬁﬁﬂﬂdﬁﬂfdﬂq %%@h%ﬂb%@%@?atu§%19 %ctrlcal

CIrCUIt boards, the circuit device whi ¢

Oblﬁ@pe@ildrﬂ%‘%ﬁﬁﬂa%,s 5% Helsd tioh cbRGuct, for example, an
i nspecti on-executing region E by the hol'der ?

tlﬂdpéﬂiﬁﬁbrﬂ|Hiﬁdﬂ¥ﬁ“ﬂ@sqea%uﬁﬁoﬁtb&gcu@EaH@v§@@ 8nduch as a
the | ower-side supporting plate 56b are noved
5r egpeiattiete dideectid @RS rappoLaaGhithg sh@fbb@stECHh‘ich electrodes
device 15 5, thereby pinching the circuit device 5 by

t heé wpper” sidde ddapkotedeniace bacandoihed| owBd- Bhdea holder
-adaptor device Ib. In this state, the electrodes 6 to

be 4 rfsyedtcddliony thiee capperdtsdefrace 6f ihhencinsgettion—
device 5 are electrically connected to the respective
CORFECI g YdelreégirddBs 2Thbs hdkde0 Zpperpsidelst apttr

device |l a through the conductive path- form ng parts

11 PoRitHONdRTUs BERSpAcAPFy aEBATTERYVEhe hebtcudt dembice 5 at a
the termnal el ectrodes 22 of the upper-side adaptor

10dePF88e| aPRRPEtePBCER| EBPI yREBAREEPRUCXBCE HENY c5PBLEEH VB-

gectlgﬂ el,ectrodes 52a of the inspection electrode
&Vite §1énﬁﬁ?86@ﬂntﬁéesHFgagrB%Q%%P|§ cHhdERR e yes tde
the el ectrodes 7 to, be

5a
|nspe %05 gﬁvﬁﬁg Eﬁoﬁg SgﬁﬁfgéﬁsBFu?Féo%l?%u??oﬂ%v+%eFlg 14
5 ang gheﬁbﬁéggghgeS?nspection head 50a are arranged in this

order, in an ascending scale. Above the upper-side

15 inspeétion head 50a, an upper-side supporting plate 56a is

arranged, and the upper-—side inspection head 50a is fixed
to the supporting plate 56a by supports 54a. On the other
‘hand, below the inspection-executing region E, a lower-side

adaptor device 1lb of such construction as shown in Fig. 14

20 and a lower-side inspection head 50b are arranged in this

order, in a descending scale. Below the lower-side
inspection head 50b, a lower-side supporting plate 56b is
arranged, and the lower-side inspection head 50b is fixed

to the supporting plate 56b by supports 54b.

25 The upper-side inspection head 50a is formed by a

plate-like inspection electrode device 5la and an

anisotropically conductive sheet 55a having elasticity and




‘connected to the respective connecting el ectrodes 21

of the -lower-side adaptor device |b through the
conductive path forming parts 31 of the

ani sotropi cally conductive sheet 10, -and the term na
el ectrodes 22 of the | ower-side adaptor 5 device Ib
are eIectricaIIy connected to the respective

i ns t|on trode f th |nspect on el ode
dewce%ﬁ@ﬁ:i rof ngthe a%’%gtﬁog cSF|SuE c‘f’lvltlelrl

"'She.Lq cgt%gzgzlogpn %ot r%dgarch%% t g?ael eﬁ{% ac:séje?tjt%n ctrode

i nspe

upper and | ower sur

C'rdévlcéﬂgﬂ Leaz 1 %sehg%%E'ﬁ§£k¥cgonQe§1§g i f pin-~

i nspection el ectro es 52a e 1 nspéction el ect

deviige Slagdrtike uBRerrshds 59989@9%@& h@@%é@ﬁtm@s of
the inspection electrodes 52b of the inspection

sel ecidiade devinge 2Ebthe thRel gm@&nséagetehﬂﬁn@i@tépébtrodes 22
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head 50b, respectively, whereby a state 15

el et riealdpy ecornget adap@okhaelrDpeThi OEaGH G ttifse

the tester is achieved. In this state, necessary '

el dctspecalion rSpect-bdasi §2ao0hduel edtr Accbrdi dgntectd® to a
el ectrical inspection apparatus for circuit boards
desomingedoabove, providsdt he upperpséedes e aglapbarting plate
device |a and the | ower-side adaptor device |b of

sudtbac shgrngbt ponedschdwali wire go3ddandofutigher electrically
necessary electrical inspection on a circuit device 5
calfoB&cseel O per LBFRBATEPRe’beet] Velwit thlustrated) of a
arrangenent pattern of electrodes 6, 7 to be
in§ﬁé%€édtBF°PHE EPRCEPRRBETPE® B2 - 25 and necessary
electrical inspecti,on on a cir.cui deV| can be

surely pErg or éVéﬁ’WﬁéP%ﬂ%%%%%ﬁ@g 8! b7lFofBémEd by a

I nse_ g gfl %ggp%!ﬁ Jc.grl'l::,]? %g Igﬁ%gt ervelcaer rSalr}:)geadnc?tana

anisotropically conductive sheet 55b having elasticity and
arranged by being fixed to an upper surface of the
Ainspection electrode device 51b. The inspection electrode
device 51lb has, on its upper surface, a plurality of pin-
iike inspection electrodes 52b arranged at positions of
lattice points of the same pitch as terminal electrodes 22
of the lower-side adaptor device lb. Each of these
:inspection electrodes 52b ie electrically connected to a
connector 57b provided on the lower-side supporting plate
56b through an electrical wire 53b and further electrically
connected to the inspection circuit (not illustrated) of
the tester through the connector 57b.

The respective anisotropically conductive sheets 55a

and 55b in the upper-side inspection head 50a and the




Fig. 24 illustrates the construction of an electrica

i nspection apparatus according to a second enbodi nent

of the present invention for cirhduit boards. This

el ectrical 5 inspection apparatus serves to conduct an

el ectric resistance-neasuring test of each wring

pattern as to a circuit device 5 such as a printed

ClTCHl, eQQQEQe Qﬂspgg@'oﬁuﬁg%3e§0$fa¥@a§ cﬁltcég(%gﬁﬁé%tive
and 7 to be Inspecte have een forned, and has a

"hojd%ét%—%@%m@ﬁbdbggtgh@o9%5%#i5 ééhéﬁﬁﬁéféq%ﬁﬂg%%.bniy the

i nspection-executing region Thi s

provicdedwetB-ROskt HOPERY: B NsnSrdOF AFd NGk thes such
circuit device 5 at a proper position in the

I NnspeatkeRrofXeeUl iy NGch8GLOIVE. s HDOVE 4 55p, it is preferred
i nspection-executing region E, an upper- 15 side

daptbetdedtnecbadottsuehpgonststieinPrpas: STOWbMed so as to
Fig. 20 and an upper-side inspection head 50a are
ar r apgetiruda thi sher def ckhds @fw s elidt gk isaale 2ADQeR st one
" the upper-side inspection head 50a, an upper-side
supperriagepiat ehddahigh aleangerhl anchitdvet wipéri-lditge is
i nspection head 50a is fixed 20 to the supporting
pl at exBBaibydsupports 54a. On the other hand, bel ow
the inspection-executing region E a |ower-side
adapt or dévi &&qahp 25f ed@ehré6adt inepronian shewretws for
Fig. 20 and a | ower-side inspection head 50b are '
L0 v afteeith RPREds orbled | Cirr il Welsieird By 8l iBeftdw object
wer -side, 25 i phspection head 50b, a .| ower-side

SUPEOT LR S8 56 | S5y Partgi PO SECHGEag Fegion ©
LIPECtLGD P00 1 31 Ed cha Ll BUPRILLNg, Bl S g
2?2%?% ei%%%io%ggg‘ilgé/aﬁodpegﬁ—tsef ei kseupip%sr%el%tgi %@.ate 56b are moved
in respective directions approaching to the circuit device
15 5{ thereby pinching the circuit device 5 by the upper-side
adaptor device la and the lower-side adaptor device 1b.
In this state, the electrodes 6 to be inspected on
the upper surface of the circuit device 5 are electrically
connected to the respective connecting electrodes 21 of the
20 upper—-side adaptor device la through the conductive path-
forming parts 11 of the anisotropically conductive sheet 10,
and the terminal electrodes 22 of the upper-side adaptor
device la are electrically connected to the respective
inspection electrodes 52a of the inspection electrode
25 device 51a'through the anisotropically conductive sheet 55a.

On the other hand, the electrodes 7 to be inspected on the

lower surface of the cilrcuit device 5 are electrically.
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ani sotropically conductive sheet 55a having elasticity
and arranged by being fixed to a | ower surface of the
5 inspection el ectrode device>$la. The inspection

el ectrode device 51a has, on its |lower surface, a
plurality of pin- like inspection electrodes 52a

~arranged at positions of lattice points of the sane

Ridrte@sed erdrivial Rleeisqdes c%%ne%ftihgge@aee;%&»aaggezl of the

adaptor device la. Each of these 10 inspection

- el Red ot SR dimrelRetikecabl ¥neengacted t8nductive path~ -

connector 57a provided on the upper-side supporting

[ canei ncb Gen Y Quglbrarhe! astikbeabpWicke 1938088dct Ut hgheet 10,
el ectrically connected to an inspection circuit (not
idddustireattedin iofala eleestretdeshpougli the consectofic S@aptor

15 The | ower-side inspection head 50b is fornmed by a

pleatiesd ilke dmespdetcitoncellégt rodacdeedceo5the andspactive

ani sotropically conductive sheet 55b having elasticity
dmg¢remriiamged eoy rodieng SPbxed tbeannappetisurébdeetodde

the inspection electrode device 51b. The inspection
éleddGeodd 2 Fhdeviobe thebahasotonpri csl ipperndurt fce, slkeet 55b.

plurality of pin- like inspection electrodes 52b '

arr angld” FCHRAIMFHRT ofthg fligdeqsisisntds df toh®esamspected
pitch as termnal, el ectrodes 22 of the | ower-side
8&%9& §BPrcePH. 1RYER BRrtABSE Of ngpRcEibrprit device 5

| ect y.conpected to a

. des .52b.i | [ || 25
BsEr e s A Ly PR bR he FeeorSh et ki fae trpdes 52a

I th h lectrical w 53b d further,
B2, JUBALBRSUEN IR LS5 AgPl i £Fy O30 NS DL
I d t h h t t
Shputeasschogh S 1R, LASCSLADLLNOE e FOISE D0 or

?ﬁg 1888ea%Rohne1 BEL UPRE ash H6: | BEpect I o head 50a and

inspection head 50b, respectively, whereby a state
electrically connected to the inspection circuit of the

tester is achieved. In this state, necessary electrical

‘inspection is conducted.

| According to the electrical inspection apparatus for
circuit boards described above, it has the upper-side
adaptor device la and the lower-side adaptor device 1b of

such construction as shown in Fig. 14, so that necessary

- electrical inspection on a circuit device 5 can be surely

"performed irrespective of the arrangement pattern of

electrodes 6, 7 to be inspected of the circuit device 5,
and necessary electrical inspection on a circuit device 5
can be surely performed even when electrodes 6, 7 to be

inspected of the circuit device 5 are arranged at a minute



| ower - si de i nspection head Sob basically have the sane
5 construction as in the electrical inspection
apparatus according to the firéf enmbodinent. In such
an el ectrical inspection appardtus for circuit

boards, the circuit device 5 which is the object of

i nspection, is held in the i nspection-executing region

E 19 1@¥ht§§dhfﬁﬁﬁﬂ1%i is state, the upper-side

supporting ate” 56a and he | ower-side supportlng
plate 56@1%reZQDY§§us£9aE§§p€ﬁE'¥§n%ﬁf§§¥ $f an electrlcal

approaching to the circuit device y pi nchi ng

thelﬁ%ﬁé%&ioﬂﬂaﬁpé%é%dalJJB%ﬂ&M%@'E%'QeseégﬂﬁtgﬁbQSthﬁt of

la and the | ower-side adaptor device I|Db.
st atles wesderf irheralies redes i@ e thgoakhspeci et M ectrical

t he upper surface of the circuit device 5is

Sel emigpaallon conecied tserheish teorsaati-ngag! ectsodec

21b for current supply and connecting el ectrode 21c

f orremi ttageemeasurdmentt saft tife epahr w2t angf psobaectiageo a
el ectrodes in the 20 upper-side adaptor device la

t hroughhitthelevdrguét iswehpatsha poinicad partsidlbedrd heon both
ani sotropi cally conductive sheet 10, and the term na

el Eicdes 24 WﬁlﬁﬁeEQQGé¢O§eée6aaa@tbrtOdbal:ms@ec%&@ have
electrically connected to the respective inspection
eIéEﬁWbé@§“§§a 6fdt hasi AspedfrsnZeferthobdins dewicercuit

10 hrou%h t he ani sotropically conductive sheet 55a.
On e 6t enlnhﬁﬁ‘dlnéQ@ﬁtéPnt’ﬁéeé}lEéWo’a@%loﬁth b&his holder

_ |n§pected 5? surface of . the circuit device

5 s *53PLEVaLFH &fén ypeéﬁﬁé%éagtal%t% ot ng the
el r 1b.for c rrent _su and connecti n ,
elggkr%g% %fglfor v t%g@?oﬁ%g ¥%ﬁ%ﬁﬂncﬁntﬁﬂ§;é%ﬁp%ﬁﬁ%on“
ofe%ggﬂﬁgkgngeghﬁﬁt odes in the | ower - si de adapt or

devi ce hro € conductive path
Above the inspection-executing region E, an upper-

.15 side adaptor device la of such construction as shown in
Fig.IZO and an upper-side inspection head 50a are arranged
in this order, in an ascending scale. Above the upper—side
inspection head 50a, an upper-side supporting plate 56a is
arranged, and the upper-side inspection head 50a is fixed.
20 to the supporting plate 56a by supports 54a4 On the other
hand, below the inspection-executing region E, a lower—side
adaptor device 1b of such construction as shown in Fig. 20
and a lower-side inspection head 50b are arranged in this
order, in a descending scaie. Below the lower—side

25 inspection head_SOb, a lower-side supporting plate 56b is
arranged, and the lpwer—side inspection head 50b is fixed

to the supporting plate 56b by supports 54b.




5 formng parts 11 of the anisotropically conductive

- sheet 10, and the term nal el ectrodes 22 of the

| oner -si de adaptor device |Ib af® electrically
connected to the respective inspection electrodes 52b
of the inspection electrode device 51b through the
ani sotropically conductive sheet 55b. 10 In such a

manner, khe 8hEerLofes Bnsdelli i ddspadLds Rl by a

upper and | ower surfaces o e circuilt vice 5

-el ggtgicaline aonpreiedt @ 1the rbpspgelier ehechradss

52a of the inspéection electrode device 5la in the
uppelisidepidasn ?Ctdo@lrdum@e5@>ﬁeéﬁdSBBehh’G§ﬁ§CéﬂQQtlclty and
el ectrodes 52b of 15 the inspection el ectrode device

Sladraridl gWweleisid & i dadspechi 0BwheadudBhce of the
respectively, whereby a state electrically connected

5t 0 i dotspectdlern teiodeuidevatet Bea .t eBierinsoachi®@vetlectrode
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Inthis state, necessary electrical inspectionis
convetced 5 18pdeisf,i cal By s dceerr entfetea 20ptonsiant of pin-
val ue i s supplied between the el ectrode 21b for
curlri&st iggpsicrion eRectippdessbde adaphoeddevipesitiamd of
el ectrode 21b for current supply in the |ower-side
ad&ﬁ{t&rlcedévul@é5| pf Ahe 6awcePeétthode Fermespjnategtrodes 22
gg the plurality of the el ectrodes 21c for voltage
F@ﬁeﬁppreﬁ zsdﬁhédasﬁer drHecadhpt orfafdyide hese
ereby neasur vol t age, bet ween t he_ desi gnat ed
onénéP88Fﬁ8ae %igtfeﬁesvéﬁgabé ﬁ%%%EFéﬁ%%%Ya%ﬂn%%Cted to a

| ectrod f Lt
ol 58 addBt %Fvgééf%@eomthwwf?lné? RRestige plate

| oWwer-'si

CoBREC LR ahandhoOUSLarldg Tl GOHL 008, Pl By hPEPERl S icariy

correspon 0 an upper SIHE eIe

'n%B%SESQegl%Btghcﬁh% e8998305§gcﬁ9ttPﬁogdfifﬁg%égkéﬁ) of a

el ectro for VO. age neasur enent gal ni ng
tester through the connector 57a.

The lower-—side inspection head 50b is formed by a
plate-like inspection electrode deﬁice 51b and an
anigsotropically conductive sheet 55b having elasticity and
arranged by being fixed to an upper surface of the
inspection electrode device 51b. The inspection electrode
device 51b has, on its upper surface, a plurality of pin-
-like inspection.electrodes 52b arranged at positions of
‘lattice points of the same pitch as.terminal electrodes 22
of the lower-side adaptor device 1b. Each of these
inspection electrodes 52b is electrically connected to a
connector 537b provided on the lower—side supporting plate
56b through an electrical wire 53b and further electrically

connected to the inspection circuit (not illustrated) of
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electric resistance value of a wiring pattern formed
bet ween the upper-side electrode 5 to be inspected
el ectrically connected to thebdesi gnated one el ectrode

. 21c for voltage neasurenent and its correspondi ng

other-side 10 electrode 6 to be inspected on the basis
of the voltage value thus obtained. Measurenent  of

ehRL td £ e U AREE S heORoRhb WL BYpPatterns is
conduct ed by successively changing an el ectrode 21c

for vorhageespasti €M i 40 R dBONRIRGicthive sheets 55a

According to the electrical inspection apparatus for

- drcush hearnts deperi-Bedecaba¥pectiohaBetlesbppend Stkle

adaptor device la and the | ower-side adaptor device Ib
dfowesuch deorisispection asagdhboh basFeg11¢20hate thatsame

necessary electrical inspection on a circuit device 5

camsigwirieny a20 ipether pkdcirtespethsyecdioh hepparatus
arrangenment pattern of electrodes 6, 7 to be

iarsactied ¢b the fireui embedimen®, and necessary

el ectrical inspection on a circuit device 5 can be

sur el yIpetieh mid \aTtnitterd dnspecddes @prareguse for

i nspected of the circuit device 5 are arranged at a
Gt PeapiechtBRdCAraiyh devwsse yo . THel ph esenthe object
invention is not Ijmted to the above- described '

Birb GAPREATS O andSvAFT Qust cHamgERSRE C Wi 1962 1 g e52gion E
ggy gg gdggd t hereto., For exa l%h in the ,

| $BFr 8BIEEFI § - cotftudtiv e Siicet “Pro MR ¢ gy Supporting

tkal to.formthe projected parts on the

gg%ﬁ%o??@eaﬁgtﬁﬁ?o¥%¥%§ %%ﬁ_ssﬂﬁﬂoﬁﬁﬁPQtR%%ﬁﬁﬂééb are moved
syrface.af ;.2 Lhe.api spLr cal Ly, conduct.i ve sheet, 10 .
may beﬁFPQ%Y It he adgpt%ﬁéd§%?0%3é2$ﬁethe circuit A%Vlce
QU'%ﬁ%&@@&cﬁhh¥h§98dyﬁé'aficuit device 5 by the upper-side
adaptor device la and the lower-side adaptor device 1b.

In this statef each of the electrodes 6 to be
inspected con the upper surface of the circuit device 5 is
electrically connected to both connecting electrode 21b for
current supply and connecting electrode 21c for voltage

measurement of the pair 21a of connecting electrodes in the

upper—-side adaptor device la through the conductive path-

- forming parts 11 of the anisotropically conductive sheet 10,

and the terminal electrodes 22 of the uppér—side adéptor
device la are electriéally connected to the respective
inspection electrodes 52a of the inspection eléctrode
device 5l1a through the anisotropically conductive sheet 55a.
On the other hand, each of the electrodes 7 to be inspected

on the lower surface bf the circuit device 5 is




sheet 10 may be fornmed so as to cover only the
connecting electrode region 25 of the adaptor body
20. In the electrical inspectiadfapparatus for circuit
10 devi ces, an adaptor device fornmed by the adaptor
body and the. anisotropically conductive sheet shown
in Fig. 1 forned separately fromthis adaptor body.

na%ﬂﬁﬁ%ﬂ%%%lﬁ% %B%%%c ev|cesb?ﬁﬁpggﬁnggﬁiggbsfgV¥EO e 21b for

rcurt at are

15 dpsReat 5%%; 2nat cbhmekggn O PELDESS, C4 d&%r voltage

boar ds, be sem con or rntegrated circuli

devde%%%r%%ma%f Raekaged b, apg %eéﬁlﬁngéﬂaérodes in the
devices forned on a wafer. As the process Tor formng

t he GRAdUGHIY @ dabast-0aRY : chaysr t 418, guPPos tesh At path-
rel easabl e supporting plate 15, 20 fmay be used a

5 pr geess righghrasconduet kve ehasborspi SAEEy @ducedd sheet 10,

advance, in which conductive particles exhibiting
magmelt itdim acemdnapeesedtirodan RRsof athddl@@stdicie adaptor

‘pol ynmeric substance in a state oriented so as to align

i ndavicki ékness- wiisetdiretivononfetted sheethe iresgtauctk ve

and 25 supported on a rel easabl e supporting plate 15

by inkpecadhasedncprogest §2bf of hehe ohmkiot ¢ Vi re|dstadmerde

sheet or with a proper adhesive. In this process, the
cofguécpvélBethepughofer shbeetremi el v gdurbtdye sheet 55b.
formng a material |layer for conductive el astomner

10 pet ween, T Gt @xdnple@ner r édien clenéeprdesappl yi kg e inspected
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magnetic field to this conductive elastoner |ayer
gﬂlPRﬁBsEPRF§eaH?r%%Y?BnST¥£ﬁ%ﬁﬁ QQ)??QNq%ﬁﬁplt device 5

CORUBCERUE FELIDoblo LS TSR AR L chccncones e

}gbgrn 8r188%8ucd?£eg c@rg'e §é$ié§téﬂﬁzjlﬁjﬁﬁ%%ﬁé¥ side
inspection head 50a and the inspection electrodes 52b of
the inspection electrode device 51b in the lower-side
inspection head 50b, respectively, whereby a state
electrically connecfed to the inspection circuit of the
tesfer is achieved. In this state, necessary electrical
inspection is conducted. Specifically, a current of a
constant value is supplied between the electrode 21b for
current supply in the upper-side adaptor device la and
electrode 21b for current supply in the lower-side adaptor
device 1b, and one electrode is designated among the
plurality of the electrodes 21lc for voltage measurement in
the upper—-side adaptor device la, thereby measuring a

voltage between the designated one electrode 2ic for

voltage measurement and an electrode 21lc for voltage




el astoner to a curing treatnent while retaining the
application of the nagnetic field or after stopping
the 10 application of the magnétic field. In the

formati on of the conductive path-form ng parts 11,
t he conductive path-formng parts may be formed by
renmoving all portions other than portions to becone

conglated i ¥&ndiat i oy Q%Miﬁqen A2 1 SANAUGCE [ ye b by, which is

el astonmer 15 layer 11B by the |aser beam machi ni
- Hovenvedsride 1 &p%}qﬁﬁdt\é«%ﬂ R&J B QKNG 1 BAr b3l rBRY 6 to be

al so be forne renmovi ng only peri pheral portlons

of poygdensd tdblﬁ%@i&dl@@‘dﬂdﬁ(aﬂnV%p@@trh'sf.LQE”bfﬂgc@@BHé 5 to be
in the conductive elastoner |ayer 11B as illustrated

i n iFgsect2hl antdfidal Iwhicenereeed2@ot heer askdyaa0ka
the conductive elastoner |layer '11B may be renoved by
Smectlanitcaldey depdicat ivied talgefl memstitemeakeasaabl gaining an

supporting plate 15. The present invention wll

hersdiatdftiar Hee igdsociebsaluspedi bi gakliygbpathern formed

foll ow ng Exanpl es. However, the 25 present invention

|shﬁﬁwqaqn@%ﬁhwweﬁhélﬁﬁlE@WCﬁgOExaﬁptesbe “Expaptedl>

(1) _Production of adaptor bod 67 An adaptor body

(20 ot e o |Wﬁ§t§§e@pf rtéat Aenigastpdodueed! eatrode 21c

accordance with the construction shown in Fig. 15.

Mor& ™ a&&.tﬁugeameﬁsuffﬁ%nadaﬁtﬂoﬂtﬁoayr{?w%@@g other-side
a materjal of its base

nsi on
plggg tr§ élﬁgs FlBé?p?gFﬁﬁoPEeBh%pB§§l?e%fnthe voltage
ORISR 9L RELA TS AT (P Y gt tances
1’g%4a§9naggahagpatterns is conducted by successively
changing an electrode 21c for voltage measurement to be
designated. |
15 According to the electrical inspection apparatus for
circuit boards described above, it has the upper-side
.adaptor device la and the lower-side adaptor device 1b of
such construction as shown in Fig. 20, so that nécesséry

electrical inspection on a circuit device 5 can be surely

- 20 performed irrespective of the arrangement pattern of

electrodes 6, 7 to be iﬁspected of the circuit device 5,
and necessary electrical inspection on a circuit device 5
can be surely performed even when electrodes 6, 7 to be
inspected of the circuit device 5 are arranged at a minute
25 pitch and a high density.

The present invention is not limited to the above-

described embodiments, and various changes or modifications
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el ectrodes in total are arranged at a pitch of 100 Mn
10 Term nal electrodes (22) are in the formof a
circle having a dianeter of 80 m and 1,024 term nal

electrodes in total are arranged at a pitch of 500
"Mn (2) Formation of conductive el astoner |ayer: A

material for conductive el astoner was prepared by 15

%gpegglgggi @Ochré%re by wei ght of conduct i ve particles

(proportion of to core particles: % by wei ght)

obt ai nﬁgrb¥x§t‘8€ié nglﬁaﬁﬁ%pﬁféc?t}fcﬁyo:f%‘fgtgﬁ%n‘%{uc@l%elsheet

with gold in100 parts by weig ition type

liguid i lggore deuhhen. +Ehics rRBEELI ﬁkoﬁeét&@ngyﬁé Vén the
el astomer 20 was applied to the surface of

redeasahle pappoirriang akets(1? &ﬁan’eﬂe%h&@l ShesSce of
steel and having a thickness of mm by screen

AHentanigso trivgriehy 1ocanagca et enkat Layesy Kd1A)af or
conductive el astonmer having a thickness of 0.05 mm on

" the releasiabl adspippordenigeg) aite: EHR)so(tsepicas 1k geonddctive

and 4). The material |ayer (11A) for conductive
elteesttoidr maas bet Hemmedbsectedtbocaveuromyy t tleat cemniecting
under conditions of 68 120C for 1 hour while applying
glesgoedec repébd 86 2£{Tthe adhptemtlerdnl2fayer in a

thi ckness-wi se direction thereof by electromagnets,

t her eb¥® f & eri e @&t Cotrdu citisRedligst gipperatapefof1 ¢Rycuit
supported on the rel easabl e supporti n‘%%gl ate 15 5 and

REVitRG§Sa BRI ERABESToACY10S ARTPRREPF aFlapipip)body and
g‘% For.mat i on, of Eonductlve ath-form.n 1Parts The
B1 A0d SO TORACEORIUEPTIRCEI Bet ThRr® | SROF (F1gjig- 1 formed
orted on _the, rel easable supportin Iate(15) was
SBBRRREE v, BrhH shiks arBLE: P@@waaxg%%%%ﬂ R il of
the adaptor device shown in Fig. '
The circuit devices that are the objects of

inspection are not limited to printed circuit boards, and

may be semiconductor integrated circuit devices such as

: packaged IC and MCM, and circuit devices formed on a wafer.

As the process for forming the conductive elastomer
layer 11B supported on the releasable supporting plate 15,
may be used a process that a conductive elastomer sheet
produced in advance, in which conductive pafticles

exhibiting magnetism are dispersed in an insulating elastic

polymeric substance in a state oriented so as to align in a

thickness—wise direction of the sheet, is stuck and

supported on a releasable supporting plate 15 by the

'adhesion properfy of the conductive elastomer sheet or with

a proper adhesive. In this process, the conductive




10 formng a netallic thin |layer (16) conposed of
copper. and having a thickness of 0.3 m On this
metallic thin layer (16), a re8Pst layer (17) having
a thickness of 25 m in which 1,024 rectangul ar

openi ngs (17a) each having di nensions of 50 mby 100 m
were fornmed at a pitch of 15 100 m was forned by

phot pd & t hpgr aphye+ The, %L_l' f;ﬂ&%hfgeé I'l]ﬁr ﬂs%tnﬂl G hlalt@rlal layer

| ayer (16) was then subjected to an electr pl ating

U1 epd AR nadderebye U TERG RIEle MBSk %&)ampq%npgs %@sm
~of copper and each having a thickness of 20 m t hi

t hesiopetd Ngsod valg of rdgdtes stidiayen ¢hiks. cbﬁd%@twe
this state, the conductive el astoner |ayer (11B)

netald domdhi ey eam (dl@hiakhdseswilsd ajekectlidh WBEReof to
subjected to | aser beam machi ni ng by neans of a

Scardporerdi omddigasrd geert i diesmimnchienaa telrénebyayer for
formng 1,024 conductive path-formng parts (11) each
suppordied-iore thie siaitegs algl @ssupperdtigng i25 theattbitkbss-wise
Remai ning netallic thin [ayer (16) and netal rmask

( 18} niettel arhemd epdriscdd for dince meltegdpfladeyef fhe conductive
conductive path-form ng parts (11) (see Fig. 10). 69

| n &l tosre -t Sc9Bdd Jpitscadgensonbideofetainihg the

| aser _beam machi ni ng by the carbon di oxi de gas | aser

be AP ITERH IR e e FEUPGIEC RaRiFy OTt RETPASEFOBRAAY the

nachl mas co cted by 5 u a carbon di oxi de
ga?ﬂé} Y& gﬁ@n@agﬁft665%#ﬁg ‘(manuf act ur ed by

Mt sub Co

't adi at T BRe HEERT YD 3%8’% %ﬁl}@ﬁc% G st qmmige pares
b R AR SR b S0 ALELCL 2
FO&%B%%@%goglﬁn%%E%Ebﬁg B%BEr than portions to become

conductive path-forming parts in the conductive elastomer
15 layer 11B by the laser beam machining. However, the
conductive path-forming parts 11 may also be formed by
removing only peripheral portions of portions to become
conductive path-forming parts in the conductive elastomer
layer 11B as illustrated in Figs. 25 and 26. 1In this case,
20 the residue of the conductive elastomer layer 11B may be
removed by mechanically separating it from the releasable
supporting plate 15.

The present invention will hereinafter be described
specifically by the following Examples. However, the
25 present invention is not limited to the following Examples.
<Example 1>

(1} Production of adaptor body:
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Addition type liquid silicone rubber was applied on
to a front surface of the adaptor body (20), thereby
forming a material layer (12A7for insulating part
having a thickness of 0.05 nm the rel easable
supporting plate (15), 15 on which the 1,024
conductive path-formng parts (11) had been forned,

was Supgr iaﬁeggﬁg boa! 'i(ﬂ@ﬁec?%e%;f%f%ﬁ%age%%%ia%jgation

(12A) tor In ating part, I ngin

thes OB d DG 1L edes o 42k ot nkhe-adaplet 1BRUYhown in
20) into contact with its correspondi ng conductive
patd- formng 20 part (11) . A pressure of 20 kgf was

then applied to the releasable supporting plate (15),

t her ebyoset 5p8gifhea11] ckines sadipidie paleriAal) lawer

(12A) for insulating part to 0.04 mmand elastically
chimpresisimyg dihel ot hinckpess af, aomndderide pat htkobatagplace
parts (11) from0.05 nmto 0.04 nm 25 In this state,

tihe avatlers alfilkeyrerre(ibZAy ckbdr epngyl atshg, pavhnevasng
subjected to a curing treatnent under conditions of

 EGetmdes Kad, ateedebyhfofrirmgoiEnsukrattaggpar hatiy

70 between adjacent conductive path-formng parts
@imenshtems rod] eadalrh ebs ubpbrin ngarpl at & 44 5o rwees: ttilmen

rel eased, thereby producing an adapter device ‘
&esrtdiotgst ¢t retplessnt arrppendi oh gspetFhgof 1709 gum.

Fig. .19). . The anisotrgpically 5 conductive sheet in .
Fﬁ%&”ﬁﬁﬁpﬁ&@?&€9ﬁ@é i(62suéhet hat thRel OFRi ekndssibfle having
each conductive path-formng part (11) is 0.05 mm
ehéiemedietesd 900 HBul aBfng: Bgflttﬁrz}n?ﬁ% Dl oAtHPes hin

itch between the conductive path-formng parts (11)
&?tfgoaﬁﬁ a&hareRe BFoFeE%Eahh%%gﬂﬁgokmthe conducti ve

24N TLORAGn 19 Bkl LI 1ol LOML LR Ens)aking par

A material for conductive elastomer was prepared by
dispersing 400 parts by weight of conductive particles
(proportion of gold to core particles: 2 % by weight)
obtained by coating core particles composed of nickel with
gold in 100 parts by weight of addition type liquid
silicone rubber. This material for conductive elastomer
was applied to the surface of a releasable supporting plate
(15) formed of stainless steel and having a thickness of
5 mm by screen printing, thereby forming a material layer
{11a) for conductive elastomer having a thickness of
0.05 mm on the releasable supporting plate (15} (see
Figs. 3 and 4).

‘The material layer (11A) for conductive elastomer was

. then subjected to a_curiﬁg'treatment under conditions of




(1) Production of adaptor body: An adaptor body (20)
of the follow ng specification was produced in
accordance with the constructi 68 shown in 15 Fig. 15.
More specifically, this adaptor body (20) has

di mensions of 40 mrmm by 80 mm a material of its base .
place is a glass fiber-reinforced epoxy resin,

i | ect 21) are in the f f
bt ERoI v G =20 0] ReAEPARECBI - ST DY 106 Ginofarfa T 0

R0 ORNEELL ) S5 LOSES oL gL 318, 9LERNOE:Blrcor by
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o rébidS £ hay & dARt & 8Ha300: @ggs1t:orger

1,024 termmnal electrodes in total are arranged a

PitLfe0f (HG0 Mups Adl %QYQEEiQ@l@&sﬁﬁﬂgugﬁ?ﬁ§rting plate 15
el astomer |ayer: After 25 parts by volume o

Cotd WP tirtl@SesRAWNG a8 average pPagsicbeand s) .

di aneter of 20 m were added and 71 mxed into 100

pard)s Hxyrmed] e off cvnducttuke watth-Sekutihgnpértand

Solution B of addition type liquid silicone rubber of

‘a two- phekstiypeceai aBdthe Eooportions tdsaontsieilayer (11B)

anounts beconme equal, the resultant m xture was

- subjrestEtd era thedekdarmisnbler eappentiby piassutes) was |

reduction, thereby preparing a material for

covducadtesl dloagmomdectirnlehs prabovegdeses herlt privoesshy
those (average coating amount: 5% by weight of the
WL TS 3¢ Bled-aga i ci @?‘é§) leleai féld) b§ompRs ¢ i ckapper and
particles as core particles and subjecting the 10 core
partiidcies fthiskagseoléss - gl HMi ndPwi ttH yoledaddie ddéda layer
as the conductive particles. Two polgester resin )
shdét's @pﬁﬁﬁ&@ﬁ épy¢6ré}7) having a thickness of 25 Hm, in

which 1,024 rectangular openings {(l17a) each having
dimensions of 50 Mm by 100 Um were formed at a pitch of

100 pm, was formed by photolithography. The surface of the
metallic thin layer (16} was then subjected to an
electroplating treatment, thereby forming metal masks (18)
composed of copper and each having a thickness of 20 pm
within the openings (17a} of the.resist layver (17). 1In
this state, the conductive elastomer layer (11B), metallic
thin layer (16) and resist layer (17) were subjected to
laser beam machining by means of a éarbon dioxlde gas laser
beam machine, thereby forming 1,024 conductive path-forming
parts (11l) each supported on the releasable supporting
plate (15). Remalning metalilic thin layer (16) and metal
mask (18) were then separated from each surface of the

conductive path-forming parts (11) (see Fig. 10).




I ndustries, Inc.; trade nane "Mat Lumrror S10") each
havi ng a gl ossy surface (surface roughness: 0.04 n) on
its 15 front side and a non-gl o$8y surface on its back
side and a thickness of 0.1 mmwere provided, a
frame-1i ke spacer having a thickness of 0.06 nmm and a
rectangul ar opening of 120 nm by 200 mm i n di nensi ons
VaS arraﬁQFQh%ﬂa%%%et%%%%rgégﬁf %gcgf onSoH§é¥§§%§L%F the

resin sheet, e materi al r 28 g6hadtet TVe

prepased QQQMQm¥@§i€$@%g$€ {HECbJJBBn‘Qgﬁﬁggﬁ igiﬁé%er beam

spacer, and the oth ester resin

ar raRgednons thi $s et erd@d  for conductive el astoner in
such a manner that the front surface thereof cones

into combaelyW thet haseRt BELAl mhOR1 §PAYUSLE VEonducted by
el astonmer. 25 Thereafter, a press rolling machine

sconposegl of caripsesdioxiald @ @ ackispn Qladcras vsedeos6TX”
to pinch the material for conductive el astoner by the

t wo (ipat yfsd eured hin Miheeisshi?2 Bltdwraly chep)n@sa the machine
material |ayer for conductive elastoner having a '
t hi @kdhessratiddh 068 nme Tleeehmtierg @loihayerithon0 shots of lase
conductive el astomer was then subjected to a curing
t r agarenindaderorgondidrisortshaof 212@8EerSbkam 3dQanichetresas 60 pm,
~while applying a parallel magnetic field of 0.3 T to
t hetfht'erssl] Hempeovtgrute owdigat mes €l-&smdmer in a
thickness-w se direction thereof by arranging an
L0g| elt)r diIgHEt: Bh Athe e pddiniov®aBack surface of the
two pol%gater resin sheets, thereby producing a o
r ect angul*@f* 188 oh¥iet + V8U &Y a3t oS HelP daviay applied on
t hi,ckne of. 0. 06 nmm tfA roportion of th onducti ve
part & ST (B TABRPEaie BORRGEET DBTEI 420 ook TERERY
os .
ma%kﬁ%ﬁgkpat%EE%I%%lal%%g%n%lZBSa%gkoghsulating part having a
thickness of 0.05 mm, the releasable supporting plate (15),
_15 on which the 1,024 conductive path-forming parts (11) had
been formed, was superimposed in alignment on thé material
layer (1232) for insulating part, thereby bringing each of
the connecting electrodes (22) of the adaptor bodj {20)
into contact with its corresponding conductive path-forming
20 part (11). A pressure of 20 kgf was then applied to the
releasable supporting plate (15), thereby setting the
thickness of the material layer (12A) for insulating part
to 0.04 mm and elastically compressing the thickness of
conductive path-forming parts (11) from 0.05 mm to 0.04 mm.
25 In this state, the material layer (12A) for insulating part

was subjected to a curiang treatment under conditions of

120°C for 1 hour, thereby forming insulating part (12)




The resul tant conductive el astoner sheet was stuck on
15 the surface of a rel easabl e supporting plate (15)
formed of stainless steel and RAving a thickness of 5
mmwi th a silicone type adhesive, thereby formng a
conductive elastoner layer (11B) (see Fig. 5). (3)
Formati on of conductive path-formng parts: 20 The

surface, d;o%@f%g@muc%m%@@esgpgamf_.f'o% ool g%g) (11) - The

supporte e releasable su ing p

subje£t 261 Pe AN GLECLIAL 63 R a9 /LBt 1 EACEADY thereby
Z{II]‘I c thin osggl

formng a net [fayer (16) conp of copper

et b L SR

t hi chpass: i ?@eé’ﬂFi% Whiteh £l 024 ghect @RgUL AL sotropically
openi ngs (17a) each having dinensions of 50 gm by 100
sm wesed i of esl et pid athief 263 pthQ0 dBviwas ikokied BYat the
photolithography. The surface of the nmetallic thin

| aygt ity s svast tdwrh sudjdecitdd et @paah-felradhoophati fgl) is 0.05
treatnent, thereby formng netal masks (18) conposed

of moppere artdl dactsshafi rigisa lehiicknesstof(120 ikmd504 mm, the
within the openings (17a) of the resist layer (17) In

t hirsl thathe tuden ddred yetnidue télvas parbr- foaypéng( paBrs (11) is 100
nmetallic thin layer (16) and resist layer (17) were
subjrectaad] tidie |rawdre ddeaimhedohitniofg thy peadscofive path-forming
' carbon di oxi de gas | aser _beam machi ne, thereby

_ 10forRﬁrFFg t o2 £ Fhddh& s UdatAroPAT g (18) paft 8- P11ym-
each supported on the rel easabl e supporting plate
ii47g metallic thin layer (16) and netal

B
a;séd(%g%%yere thegﬁfe arategofrqn1each surface of the
condue i VEFEIT & B5&Ft S°8¥1) (see Fig. 10). In
the abovgﬁdg 8££8§db8&90?§§y 5%”%%&ifgfﬁé%iﬁg“%pecification
was produced in accordance with the construction shown in
15 Fig. 15.

More specifically, this adaptor body (20) has
dimensions of 40 mm by 80 mm, a material of its base place
is a glass fiber-reinforced epoxy résin, cqnnecting
electrodes (21) are in the form cof a rectangle having

20 dimensions of 50 Mm by 10Q pm, and 1,024 connecting

| .electrodes in total are arranged at a pitch of 100 Mm.
Terminal electrddes {22) are in the form of a circle having
a diameter of 300 Mm, and 1,024 terminal electrodes in

total are arranged at a pitch of 500 um.
25 (2) Formation of conductive elastomer layer:

After 25 parts by volume of conductive particles

having an average particle diameter of 20 dm were added and
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15 | aser beam machi ning by the carbon di oxi de gas

| aser beam nachine are as follows. Nanely, the |aser

beam machi ni ng was conducted b¥l using a carbon

di oxi de gas | aser beam nmachi ne "M.- 605GTX"

(manuf actured by M tsubishi Electric Corp.) as the

machi ne 20 and irradi ating one machining point with 10

shat s of. | aser . beam upder caonditions_that_a |aser .

pEaRa diPer Wab 0o SRATTHSEl BN biTul: Row ution 2
. - (4) Ear Lon_of _jpsu [ X Lt

Cros ATk 83naoribner wREShphnhey SALicufEiibey or -

f ront_ . sunf of. s a 2 t y.

o e T G

hawuRghea e ghi1CkREss reEu0+ ARt ML xthBer RhEaS@D| & ted to a

supporting plate (15), 74 on which a plurality of

CeRgUeH:ve Raththehil Bg pactsutdlycahadibeentiordmg,

was superinposed in alignment on the material |ayer

( p2ApafrGhg ASHkati-aglpabt, cbharebyvbr&ngs hgneeachnofthe

the connecting el ectrodes (22) of the adaptor body 5

( 20pviertie scaibadt pwbthskt sthoseespoadity condirmt iamunt: 5%

path- formng part (11). A pressure of 1500 kgf was

t bgnwapghitedf tbet heigkteaSabbeespppbitley) platasi b))y

~thereby setting the thickness of the material |ayer

( B2ANGf i ckpdubarthglepans €ore. parphehdd aldstuktddying the
conpressing the thickness 10 of conductive

p&PHef BRFLAGLEAr £O(2AFCEFohe O 0BL AP 1D 0L T4 IhA Were used
this state, the material |ayer (12A) for insulating

paft $NfasC8aBrFELvedPEBTACEEFi ng treat nent under

. conditions of 120C for 1 hg%!, thereb% form

n
i nsul at1fy BRaes ) © & é@gﬁﬁ-€6n85ch§@Y
path-formng parts (11) The 15 re|leasable s y.tin
P TTF nal SEnencFarGatens tHEF s ol FRN! 0
having a2 giossy surface (surface roughness: 0.04 Um) on ifs

front side and a non~glossy surface on 1ts back side and a

. thickness of 0.1 mm were provided, a frame-like spacer

having a thickness of 0.06 mm and a rectangular opening of

120 mm by 200 mm in dimensions was arranged on the front

'_ surface of cone polyester resin sheet, the materiai for

conductive elastomer prepared above was applied into the
obening of this spacer, and the other polyester resin sheet
was arranged on this material for conductive elastomer in
such a manner that the front surface thereof comes into
contact with the material for con&uctive elastomer.
Thereafter, a press rolling machine composed of a press
roll and a backup roll was used to pinch the material for

conductive elastomer by the two polyester resin sheets,
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produci ng an adapter device according to the present
invention (see Fig. 17 to Fig. 19) The anisotropically
conductive sheet in this adapfdr device is such that
the thickness of conductive path-formng part (11) is
0.06 nm 20 the thickness of insulating part (12) is
0.04 mm the pitch between the conductive

'péﬁékéﬂyf@dﬁhl S ok b il &%9 qlfo%”@ohﬁﬁc%% %eggggtomer
art (11) from

hei ght “of the conductlve pat h- ornlng

the, i W atd g Rald offld). oS, 02 MM <Conparative -
Exanpl'e 1> 25 (1) Production of adaptor body: An

adapt ornbogytetiiherd pbt omd NG SROCEE 1 FAld 1 WA®Er was then
produced in accordance with the constructi on shown in

Hubjeredl®o Mrerspecithieaahkbyt thusradaptioribpdyohaszocc
di mensions of 40 mmby 80 mm a material of its base

' flcat €0 snimugleas sthifliebeppl ginfoaced rapdxy neghétic field of

connecting electrodes are in 5 the formof a rectangle

Havd My W réres imens rab 150ageby f2@0conpuandvé, 824stomer in a

connecting electrodes in total are arranged at a

pgiltlstknefs st sm dteeritiah shecepbdby areangind@eafior m

of a circle having a diameter of 300 m and 1,024

Edentramagsiedc PRodBs FASPEEALvar bagkr angéacatos phe chwo

of 500 m 10 (2) Production of nold for formng

é’r?ilé’@tslt@ﬁl E&FHY SBERGEct BT 8PUsPERBRCIBGe? r%@wbgular
rce and a ﬁotton1force of the fol

§889PFF&§F|8 aﬁéP@eﬁrBaﬁeEdh?ﬁlaﬁcera%hegn%f%hth% 06 mm.

onstructi.on s

ePreﬁﬁgﬁéPPc o %@?aﬁeﬁdﬁgFfze.ﬂafﬁéC?%i i R Fegultant
di, 02 2h420,8MP¥Ld00 Mand,2 thickness of. o oiume

fraction.
The resultant conductive elastomer sheet was stuck on

the surface of a releasable supporting plate (15) formed of

stainless steel and having a thickness of 5 mm with a

silicone type adhesive, thereby forming a conductive
elastomer layer (l1lB) (see Fig. 5).
(3) Formation of conductive path-forming parts:

The surface of the conductive elastomer layer (11B)
supported on the releasable supporting plate {(15) was
subjected to an electroless plating treatment, thereby
forming a metallic thin layer (16) composed of copper and
having a thickness of 0.3 pym. On this metallic thin layer
(16), a resist layer (17) having a thickness of 25 um, in
which 1,024_rectangular openings (1l7a) each having

dimensions of 50 pm by 100 Pm were formed at a pitch of




100 mand is made of nickel, and 1,024 ferromagnetic
substance parts in total are arranged in accordance
with-a pattern antipodal to the7pattern of the
connecting 20 el ectrodes of the adaptor body. A
non- magneti c substance part in the top force has a
thi ckness of 120 m a material thereof is a cured

' of a dry_fil d formed. in g state

d i st
Phat TR R ur ot oY 1 PP dm (RS Sutface of the
ferr guagnel Lo supsiance part b 200 25,EAN0L o

ferronmagnet | c subst ts 1nt om orce

di ?Q%&E,’{‘ﬁoﬁi?@&éﬂ @%/ealéa%%ﬁl,a%ea:ew %ls%%g%e%QOmggks (18)

and 1s nade of nitTkel, , 024 ferromagnetic

%U?ﬁ&&?ﬁ@s@@%ﬁ éél%ﬁéﬂ aAnc?r{ae&L HARA R ia?t?%%%@@@%f 20 pm

e sanme pattern as t atter 0]

ONNREthNg tigd esidodess of11dhe Fdaplor-chady. 14yer (17). 1In
non- magneti c substance part in the bottomforce has a

t hi cknesss o4 t4 00 anthdud iNed &dliadh-oimber eafelrs (@18l efletallic
product of a dry filmresist. (3) Formation of

ani sohiwploadt y( oOnduct inees ishedtayeAf t(ar7) 10epar tabhgcted to

vol une of conductive particles having an average

par tlzser dheametrerclofm 2y mwereenaddéd zand rbpnxddokntio gas laser
100 parts by volunme of a mxture with Solution A 10

and SotuthomBief dudidhofaypad ilqded sphilvohéveubbgh—forming
of a two-pack type m xed in proportions that their .

18moumt Bts bekoneaguaurnard sdesml ARt TRLREERBI RaSUPPOrting
subjected to a defoam ng treatnent by pressure

redietdoh, (dHer eB§maprepar PRG2 AL Hat BR{aI13wpr (16) and metal
conductive el astoner. In the 15dg%gée-describe

pr ocB¥*  {His &' dfiigle SERTATG Sarb Rt 2288 SB§9a/éf-‘gﬂF the
i clern P Tt g 8 B et ered hhd (806; B8 a0 he
In the above-described process, conditions of the
15 laser beam machining by the carbon dioxide gas laser beam
machine are as follows.

Namely, the laser beam machining was conducted by
using a carbon dioxide gas laser beam machine “ML—605GTX;
(manufactured by Mitsubishil Electric Corp.) as the machine

20 and irradiating one machining point with 10 shéts of laser
beam under conditions that a laser beam diameter was 60 Hm, .
-and laser beam output power was 0.8 mJ.
{4) Formation of insulating part;
Addition type liquid silicone rubber was applied on
25 to a front surface of the adaptor body (20), thereby
fofming a material layer (123) for insulating part having a

thickness cof 0.05 mm, the releasable supporting plate (15},
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core particles to electroless plating with gold were
used as the conductive particles. This material for
conductive 20 el astoner was applied to the front
surface of the adaptor body by screen printing,
thereby formng a material |ayer for conductive
el astonmer having a thickness of 0.06 mmon the
adapt or_. bod The .adapt.or _bqdy, .on whjch_the, materi al
B b T a e ProcaPast bher RAMLBECHO MArts (11)
r ed in Lignnen n.a front surface of.

R IR L R 8 e

L t h f ri r.faQr .

R dterve Sraoractl P 2ae0teefle BEEE Pt Haing
theneafkt ehe EgﬁngeﬁgﬂﬁtbY@c@L@ééQn?EZJaafrthgwgﬁap%or body
subjected to a curing treatnent under conditions o

120¢ andolchaukcwhish enapphybogr &s PBametd codi fldk Ofe Hakn-
5 between the. ferromagnetic substance parts of the
topmingCparandiiier r cagnedditr S Wistianee g & s0fthkRapplied
bottomforce by arranging a pair of el ectromagnets on

an tpperesasfabkeobuppbecing frace argh A troweibs Wdateg
of the bottomforce, respectively, and operating the
thecthbohygaes soft hbeebytdOid brayngr afl AN stixr dpisadldtyng
conductive sheet integrally provided on the front
Bartate of04hemadaptetabbiyebid coumposechoftil 024 ckness
conductive path-formng parts arranged on the
?Esperivyblvonpath hgrelestpades(land frmulGtdmgnpdt 0. 04

I ntervening between these conductive path-formn _
HArt L0 i i Prod ddingedegdrdudeives ddapt ofodevnealating

The anisotrqﬁically conductjve sheet in this adaptor

VT E " WasS URIRRE ERat© t hePHhi Kk e e Tdadidegn deeGilkd ons

-$ﬁ;ﬂ?&prning part is 0.06 mm the thickness of

ﬁ%ﬂﬁ”b&fﬁ“ﬂghoﬁﬁfreby forming insulating part {(12)

between adjacent conductive path-forming parts (11). The
releasable supporting plate (15) was then'released, thereby
producing an adapter device according to the present
invention (see Fig. 17 to Fig. 19). The anisotropically
conductive sheet in this adaptor device is such that the
thickness of conductive path-forming part (11) is 0.06 ﬁm,
the thickness of insulating part (12) is 0.04 mm, the pitch

between the conductive path-forming parts (11) is 100 Mm,

"and the projected height of the conductive path-forming

part (11) from the insulating part (12) is 0.02 mm.
<Comparative Example 1>
(1) Production of adéptor bedy:

An adaptor body of the following specification was

produced in accordance with the construction shown in Fig.
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mm the pitch between the conductive path-form ng
parts is 20 100 gm the projected height of the
conductive path-formng part75romthe insulating part

-1s 0.02 mm and the proportion of the conductive

particl es~rn-the conductive -path-form ng parts-is-16% -
in ternms of a volune fraction. <Conparative Exanple
2% 25 A conpar ati ve adaptor device was produced in the
sane manner as in Conparative Exanple 1 except t hat

changed Froff 16" parF5s LT BT Sor” 3R igpnstons
6 TP oo 1518 PrfpaLali0a;0L.1Be gnﬂggélggafééaﬁoyeglass

material. The anlsotroplca con uctlve eet

thire Adant Gl GV %?h%?srégﬁﬂ tBéﬁnéE€1n%hé§5@€§§dé§ are in

each conductive pa ormng part is

tdHecknass A & pehahbng RaltnkSqPmlds Mohsthe ryot %Jn by 100

bet ween the conductive path-formng parts 1s 100

e apojieoved cbahabtinl theccppdust iyerpadh-{oL rﬁﬂganged
part from the insulating part is 0.02 nm and t

propoptiiteh off e pmonducthive paritd &desida e in the form
conductive path-formng parts 10 is 21%in terns of a

wdl ameifrcdet haningCanmpasattye ERapPd eps> e anpEr Atdiarninal
adapt or device was produced in the sane nmanner as in
Edrpparatieve iIBExanphée drexsepingddtat he mhoeintof df0d hen.
conducti ve particles_used was changed from 10 parts 15

By ) vBraRECctd op0ofarpsd bjoyof eFping amesPreqrarealiioh of

the . conductive el astonmer material. The
SAPSYEEOBPC LRy tORBRALRY$ Ve sheet in this adaptor

device was such that_ th t hi ckness of each conductive
oat h for g Pt A% G GO TOREt RifckRgs So0Oming

EE%%E%Ekgng%r%eES gro ugﬂ& ££eagbor$gnce with the
construction shown in Fig. 28.

Each of ferromégnetic substance parts in the top
force has dimensions of 50 um by 100 Mm and a thickness of
100 Mm and is made of nickel, and 1,024 ferromagnetic

substance parts in total are arranged in accordance with a
pattern antipodal to the pattern of the connecting

electrodes of the adaptor body. A non-magnetic substance

‘part in the top force has a thickness of 120 Mm, a material

thereof is a cured product of a dry film resist and.formed
in a state that the surface thereof is protruded from the
ferromagnetic substance part by 20 pm.

Each of ferromagnetic substance parts in the bottom
force has dimensions of 50 um by 100 Mm and a thickness of

100 pm and is made of nickel, and 1,024 ferromagnetic
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20 between the conductive path-formng parts is 100 m
the projected height of the conductive path-formng
part from the insulating parf®is 0.02 nm and the
proportion of the conductive particles in the
conductive path-formng parts is 25%in terns of a

~volume fraction. 25 <Conparative Exanple 4> A
| camAialde @adaptior dewice reas Phadugedni R-tHLISARE with

manner as in Conparative Exanple 1 except that the

aireUdaméd paaftelrte agORAUC biateeRarl bifCkRs USEHe¥BSng

changed from 10 parts by volunme to 25 parts by vol une

ienl etdter qoieesparfatihen adkpithe bedrduch i ven-elaftadi®Y substance

material. The anisotropically conductive sheet in

thirt ddapther bdetioge foasesuab bhahitkgebst bf ckoesign ¢fnd a

each conductive path-formng part is 0.06 mm the

mieitekrieds theriepgullat engupadt pred0cO4ofimy dhe Pilmchresist.

bet ween the conductive path-formng parts is 100 m

tlfe Fprspddrad ohepghtottorheaddrdaenivet bas hslferti ng

part from the insulating part is 0.02 nm and the

pr opor? ¥ B6Rr of ¥ tR7er 4D Ribrigudtley © Haandpiced vienpehgicles

conductive path-forming parts is 28%in ternms of a
E?oﬁlweéﬁﬁp@ﬁrﬂbé’w cejranadded and
e

L dapt dev] tai ned i Ex | 1
GRS LB I8, BUFPIh, SRS P8 RPSLIR, SRLEE A
[ h i-naf . I ef d " cond [
R TR, B

SPOEMSL LY pRehi LS O 80 410 e

ectri cal necte S con

BatBmEOLALAY, PRAL YBS, TBASHN 8L+ BYe BADNS, A5 Med to
electric resistance tester in a state t hat 53 each o
tBecsRNHYCE Y8 tRAAP- HPT PIOgs PAE  Se REE GPMRNERSSed
preparing a material for conductive elastomer. In the

above-described process, those (average coating amount: 5%

by weight of the weight of core particles) obtained by

using nickel particles as core particles and subjecting the

core particles to electroless plating with gold were used

as the conductive particles. This material for conductive

elastomer was applied to the front surface of the adaptor

body by screen printing, thereby forming a material layer
for conductive elastomer having a thickness of 0.06 mm on
the adaptor body.

The adaptor bddy, on which the material layer for

-conductive elastomer had been formed, was then arranged in

alighment on a front surface of the bottom force, and the

top force was arranged in alignment on the surface of the
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by 5% in a thickness-wise direction thereof to find a
proportion of conductive path-formng parts that the
conduction resistance was 0.17Q or- snmaller. Wth
respect to the adaptor devices obtained in 25
Exanples 1 and 2 and Conparative Exanples 1 to 4, an

el ectric resistance (hereinafter referred to as _
"] | O [ nce" fyee C i

PR T B8 f P e e R el oy e

"Q§%§t9£ ﬂ@ggucﬁ%ﬁﬁe%g&.%,f%%%i@gnggﬁk§%é QQEQEB%EQ layer

each ot her S neasur by neans an el ectric

g8t St @pre-t &St d g stPtie-dhdterBaCh @y dh@itions of
conductive path-form ng parts were conpressed by 5% in

51 foddhiginassroMrs srdi ke elhian shheseqt hotfkndigiq of 2 7

proportion of pairs of conductive path-formng parts

thatwéde 1S U &t ik griesi Stanca s HRO-uM52 ol gy force
The results thereof are shown in Table 1. Table 1

pai 10 Of & 1 03 DF n eStaind UNiH Mes rr O R rttis0 foft hgalbibg totn force by
pat h-form ng parts that conductive path-formng the-
condhng ion a g5 ist ant e Ipartrontstate tisheni asulugpiean susdsice of
0.1 0 or smaller resistance was 100MJ (% or higher

(%Be Banpiaerde by 3 Ley sExd@piee oZ the Bortom) force,
Conparative 9 6 1 0 0O Exanple 1 Conparative 9 $ g 7
Bt & v ddhp et Qe @ty Fhe electromagnets, thereby

forming an anisctreopically conductive sheet integrally
provided on the front surface of the adaptor body and
composed of 1,024 conductive path-forming parts arranged on
the respectivé.connecting electrodes and insulating part
intervening between these conductive path-forming parts,
thus prbducing a conductive adaptor device. The
anisotropically conductive sheet in this adaptor device was
such that the thickness of each conductive path-forming
part is 0.06 mm, the thickness of insulating part is 0.04
mm, the pitch between the éonductive path-forming parts is

100 pm, the projected height of the conductive path—-forming

.part from the insulating part is 0.02 mm, and the

proportion of the conductive particles in the conductive
path-forming parts is 16% in terms of a volume fractioﬁ;
<Comparative Example 2>.

A comparative adaptor-deviqe was produced in the same
manner as in Comparative Exampie 1 except that the amount

of the conductive particles used was changed from 10 parts




Exanpl e 3 Conparative Exanple 4 1 00 8 4 10 As
apparent fromthe results shown in Table 1, it was
confirmed that in the adaptor deVBces obtained in
Exanples 1 and 2, high conductivity is achieved in
all the conductive path-formng parts, and a
sufficiently insulated 15 state is achi eved between

ad] aﬁg%of&ﬁguﬁé'i’@ rﬁ%}ﬁ‘s ol onr}%qm ai”sch%s rpttr%é)% at.t_L%‘E of the

conducti ve

the é?ﬁ@ﬁ%&@&%f&&&%ﬁ' delraﬁl npAk abiye ically
| ate ?

, an I nsu st ate between acent

CondHSBBMStP@é hsf oL Ng pard Sad’é?ﬁto&obe%lif Jd %'a%msluiéh that the
achi eved as to conductive path-form ng parts having

hi ghtnh CORANES | ¥ t ¥acihddi1tH1aR, £ QRACIHMIdI M MRS ROt s 0.06 mm,
achieved as 5 to conductive path-formng parts, in

vihi chhanthNskhéd € 0o £ Sidd @ Hetrie @a radjiacenty acanduehieveitch
pat h-form ng parts was sufficiently achieved..

AcCOpEtRgey, t O AchadliOfi e\t otmitiyl @ralsl ikheoo pm, the
conductive path-formng parts had high conductivity,

and phej eosed atetylst ate et weenlvadjizee phtho foomdugt peret from
pat h-form ng parts was sufficiently achi eved, was _
obt atheding@la Gy N Ut i& fr-dcesw ,f endprtbdupirngoanion of the
ani sotropically conductive sheet formed with a

pl uraPRdycove apritict G s Spdiie Consiueg iyar Pe tArfangéay parts
in accordance with a specific pattern, each extending

50n al% hi bkndsteimee ff rediqlafmeofiraction.

<Comparative Example 3>
A comparative adaptor device was produced in the same
manner as in Comparative Example 1 except that the amount
of the conductivé particles used was changed from 10 parts
15 Dby volume to 20 parts by volume in the préparation of the
conductive elastomer material. The anisotropically
conductive sheet in this adaptor device was such that the
thickness of each conductive path-~forming part is 0.06 mm,
the thickness of insulating part is 0.04 mm, the pitch
20 between the conductive path-forming parts is 100 Mdm, the
projected height of the bonductive path-forming part from
the insﬁlating part ié 0.02 mm, and the proportion of the
‘conductive particles in the conductive path-forming parts
is 25% in terms of & volume fraction.
25 <Comparative Example 4>
A éomparative adaptor device was produced in the same

manner as in Comparative Example 1 except that the amount
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the sheet and nutually insulated by an insul ating
part, which conprises the steps of subjecting a
conduct.i ve el astoner |ayer suffported on 10 a

rel easabl e supporting plate to | aser beam nachi ni ng,
thereby form ng the conductive path-formng parts
arranged in accordance with the specific pattern on

the el %%i%'c%m%ugg% tLngspLaLs. . %g gw]g%g?e“ogﬁ A parts

'ayer for i1nsulati part conpose

W 6R1\Wle! t%e%@”Ba%seB?S%Eu&é PRl q‘éﬂ@f Ee;?é‘Pa’iEj?&PeoPythe

béi ng cured bet ween the conducti ve orm ng

RARKS ANYSUNLEELIBY hAecFREET | abnd aa»eﬁrsot@co%lc@myng
treatnment, thereby formng the insulating part. _
Qbﬁ@@&%l@‘éC@héblﬁglhotﬁhél miéﬁ%@f REPIEE i s diben that the
ani sotropically conductive sheet, wherein the | aser
20:beapserncki BaRY tonaEBdUcEePaby- CarhOny dbxi des A6 mm,
'aser. 3. The process according to claiml or 2 for
phedubiipgnthe afi $osudptiayl yacondscdi ¥& mheethe pitch
wherein the conductive path-formng parts arranged in

- aeteedanchewcbhduthevsppsthitopati@rpaare forited pay, the

form ng netal masks on 25 the surface of the

- popdactideheliabtontr thayepniuchicorvancelomiing gt from

Be0|f|c pattern, and then subjecting the conductive
&h8siBRElakaAyer PEBtLhe P al2riBeathdracts MuRPOE3-ong of the
The process according to claim3 for producing the

'aﬂPQBFFbBﬁcaﬁryl%ﬁ‘anlVée sHRAUCTWHE? -t HOTERg parts

55 are %orned ﬁ% subj ectipng the surface of the
tondbiét rVe &84St Bhef Y%§ Cto'E P ®Ring treatnment. 5
ZEV g grgces? a§ %% ? to claim3 for producing the

Sottoprtaf V&' Sheet, wherein the netal

y . .

?ﬁSkS A UL O S T %%a%tg%t akbigekhhp L axes op
Examples 1 and 2 and Comparative Examples 1 to 4, an
electric resistance (hereinafter referred to as “conduction
resistance”) between the surface of each of the conductive
path—-forming parts and a terminal electrode electrically
connected to this conductive path-forming part was measured
by means of an electric resistance tester in a state that
each of the conductive path-forming parts were compressed

by 5% in a thickness—ﬁise direction thereof to find a

proportion of conductive path-forming parts that the

conduction resistance was 0.1 Q or smzller.

With respect to the adaptor devices obtained in
Examples 1 and 2 and Comparative Examples 1 to 4, an
electric resistance (hereinafter referred to as ™“insulation

resistance”) between 2 conductive path-forming parts




surface of the conductive el astoner |ayer, formng a
resist layer, in which openings have been forned in
accordance 10 with the specific8pattern, on the
surface of the netallic thin |layer and subjecting the
surfaces of portions exposed through the openings of
the resist layer in the netallic thin layer to the
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field to the material |ayer for 84 conductive

el ast omer®54¢ thhe thi ckness-wi se direction thereof and

subjecting the material |ayer for conducti ve

el astonmer to a curing treatnent. 8. An anisotropically.
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As apparent from the results shown in Table'l, it was
confirmed that in the adaptor devices obtained in Examples
.1 aﬁd_Z, high conduétivity is achieved in all the :
conductive path-forming parts, and a sufficiently insulated
15 state is achieved between adjacent conductive path-forming

parts as to all the conductive path-forming parts.

On the other hand, in the adaptor devices obtained in
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. connecting electrode region, in which a plurality of

10 connecting el ectrodes have been forned in
accordance with a pattern c@wresponding to el ectrodes
to be inspected in a circuit device to be inspected,
and an anisotropically conductive sheet integrally

'provided on the connecting electrode region of the
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direction, to |l aser beam 25 nmachini ng, thereby form ng
Ehemaméuﬁlyvscﬁawecﬁor MG rfdaglly ,ahbaggastb? device, in
accordance with a specific pattern related to the
ehhoBchklhgtebecdradesi vé pieh-aftapiiorg ettt 0ma8b hildhe
rel easabl e supporting plate, superinposing the
rehdasabletguppodt ting johet g tah stwhie bdthe ccoradijctdens
pat h-form ng parts have been fornmed, on the adaptor
podguctihvenpazhhalf pemerd abateyeraf gruHF liqiswtdtyl mghgaved,
conposed of a material, which will becone an elastic
pé¢ ypERenedbst ance by being cured, has been forned

on the connecting el ectrode region, thereby bringing
each of the connecting electrodes in the connecting

el ectrode region of the adaptor body into contact with
its
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10 correspondi ng conductive path-form ng part, and
subjecting the material layer for insulating part to
acuring treatnment in this st e, thereby formng the
insulating part. 10. A process for produci ng an
adapt or device 15 conposed of an adaptor body havi ng,
on its front surface, a connecting el ectrode region,
in which plural pairs of connegtd ng el ectrodes each
conposed of 2 connecting electrodes for current
supply and for vol tage neasurenent have been forned

‘in accordance with a pattern corresponding 20 to

el ectroges jf 9. he JAsRest ed il cangl baULhidBYirepi Q1 e

i nspected, and an ani sotropically conductive sheet
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of the adaptor body and conposed of a plurality of
cepductrioraingabhrier Hirkgnpact snl geabedansetheth a specific
respective surfaces of 25 the connecting el ectrodes

and textrendieaghi Bxachbiakneasawiseckdeseevisa dheeeoion of
and insulating part nutually insulating  these
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steps of subjecting a conductive el astoner | ayer,

wwihdlehi sompuppest sdleoatapsebéasabl e supporting plate

and is such that conductive particles exhibiting

nagnet | S et g pereefugt e lasismes ganaresieported on

-substance in a state oriented so as to align in the
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thereby formng the condyctive path-formn arts
a-PERGEY ﬁﬁrﬁéBSr&QﬁcgoﬂﬁPﬁtévgp%%F?Tgoﬁﬁfg%rﬁarts arranged

related tao the connecting el ectrodes, of the apt o
o “GROEOSTRE FaFBaCkEl SPEhpOF PRETHIALES Che teleasable
supporting plate; forming a material layer for insulating

part composed of a material, which will become an elastic

polymeric substance by being cured, between the conductive

path-forming parts and subjecting-the material layer to a
curing treatment, thereby forming the insulating part.
.2. The process according to claim 1 for producing
.the énisotropically conductive sheet, wherein the laser
beam machining is conducted by carbon dioxide gas laser.

3. The pfocess according to claim 1 or 2 for
?roducing the anisotropically conductive sheet, wherein the
conductive path-forming parts arranged in accordance with
the specific pattern are formed by forming metal masks on
the surface of the conductive elastomer layer in accordance
with the sﬁeéific pattern, and then subjecting the

conductive elastomer layer to the laser beam machining.
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superi nposi ng the rel easabl e supporting plate, on

whi ch the conductive path-form ng parts have been
formed, on the adaptor body,8%n which a nateri al

| ayer for insulating part conposed of a material,
which will becone 15 an el astic polyneric substance by
bei ng cured, has been fornmed on the connecting

'-eleCtr%de fﬁggéf?%dgiﬁﬁg%?%éklO%%gcl%%%pBO%thﬁgggucing

connectii'ng e nnecting ~elect
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correspondi tive path-forn1ng.part, a
Sibiectd Ng £0-dhe yRteialthayerntotyikRsebabiengypart

to a curing treatrment in this state, thereby formng
thendinst A | diths RRdr 1hlerThe Brege$3naCeREdiAEnto
claim9 or 10 for. produci ng the adaptor device,

wher ei gt hend asescdigamcordidehii g alish Gomauchbeddabying
carbon di oxi de gas laser. 12. The process according to
attye oftel d« i de 1Y tondbttioer pheddcGi whetbénadapteetal

- device, wherein the conductive 87 path-formng parts

angssgetre nfaceat dandermiihl eheespétiti thipaltegen anethe
formed by form ng netal masks on the surface of the
comdfirote vl dllestaomeiucitdyer eilasdosordaagerw fhrnheg a resist
specific pattern, and then subjecting the conductive 5

el s romel [vdyieth pepiagsaserebbaannehirAingh agcoq@ence
process according to claim112 for producing_the )
atidpt sthalenesd fivh@réitRrPheCRethf ABskacareftbhaeBehyllic
subj ecting the surface of the conductive_el astoner

Iy 437 €Ta Pty SCleAOmERE. S¥5Ta4SS TRE BPbeiels exposed

cording.to claim12 for_ producin t he adapt or .
RS s SIBF TR SBtal thndRE 1 8F o1 FEPReGRpORS metallic

thin layer to the plating treatment.

6. The process according to any one of claims 1 to 5
fér producing the anisotropically conductive sheet, wherein
the conductive elastomer layer.is such that conductive
particles exhibiting magnetism are dispersed in an
inéulating elastic polymeric substance in a state oriented
so as to align in the thickness-wise direction.

7. The process according to claim 6 for producing
the anisotropically conductive sheet, wherein the
conductive elastomer layer is formed by forming a material

layer for conductive elastomer with the conductive

~particles exhibiting magnetism contained in a Iiquid

elastomer material, which will become an elastic polymeric
substance by being cured, on the releasable supporting

plate, applving a magnetic field to the material layer for




10

.15

20 .

25

formng a netallic thin | ayer on the surface of the
conductive el astoner layer, formng a resist layer, in
whi ch .openi ngs have been forneé in accordance with the
15 specific pattern, on the surface of the netallic
thin layer and subjecting the surfaces of portions
exposed through the openings of the resist layer in

t he talllc thi.n | ayer t t.he I t|n e
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field to the material layer for conductive el astomer
igonriees tiny m@egmese:e@‘m@ot Fonvhheheaf phpgality of
subjecting the material er for conductive
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el ectrical inspection apparatus for, circuit  dev
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conductive sheet integrally provided on the connecting
electrode region of the adaptor body and composed of a
plurality of conductive path-forming parts located on the
respective surfaces of the connecting electrodes and
extending in a thickness-wise direction thereof, and
insulating part mutually insulating theselconductive path-
forming parts, which comprises the steps of

subjecting a conductive elastomer layer, which is
supported on d releasable supporting plate and is such that

conductive particles exhibiting magnetism are dispersed in

‘an elastic polymeric substance in a state oriented so as to

align in the thickness-wise direction, to laser beam
machining, thereby forming the conductive path-forming
parts arranged in accordance with a specific pattern

related to the connecting electrodes of the adaptor body on




according to claim8 or the adaptor device according
to claim1l7. 15 ABSTRACT D scl osed herein are an

ani sotropi cally conductive shedét3 by which necessary
el ectrical connection to respective electrodes to be
connected can be surely achieved-irrespective of the
a{rangenent pattern of such electrodes, and necessary
el ectrical con ction to S ve electrodes to be
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specific pattern on the rel easabl e supporting pl ate,
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P the material layer for insulating part to a curing

treatment in this state, thereby'forming the insulating
- part.
10. A process for producing an adaptor device

15 composed of an adaptor body having, on its front surface, a
connecting electrode fegionr in which plural pairs of
connecting electrodes each composed of 2 connecting
electrodes for current supply ﬁnd for voltage measurement'
have been formed in'accordance with a pattern corresponding

:20_ to electrodes to be inspected in a circuit device to be
inspected, and an anisotropically conductive sheet
integrally provided on the connecting electrode region of
the adaptor body and composed of a plurality of conductive
path-forming parts located on the respective surfaces of

25 the connecting electrodes and exﬁending in a ﬁhickness~wise
direction thereof, and insulating part mutually insulating

these conductive path-forming parts, which comprises the
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steps of

subjecting a conductive'elaétomer layer, which is
supported on a releasable supporting plate and is such that

conductive particles exhibiting magnetism are dispersed in

an elastic polymeric substance in a state oriented so as to

align in the thickness-wise direction, to laser beam
machining, thereby forming the conductive path-forming
parts arranged in accordance with a specific pattern
related to the connecting electrodes of the adaptor body on
the releasable supporting plate,

superimposing the releasable supporting plate, on
which the conductive path-forming parts have been formed,
on the adaptor body, in which a material layer for
insulating part composed of a material, which will become
an elastic polymeric substance by being cured, has been
formed on the connecting electrode reglon, thereby bringing
each of the connecting electrodes in the connecting
electrode region of the adaptor body intc contact with its-
corresponding conductive path-forming part, and subjecting
the material layer for insulating part to a curing
treatmént in this state, thereby forming the insulating
part.

11. The process according to claim 9 or 10 for
producing the adaptor device, wherein the laser beam
machining is conducted by carbon dioxlide gas lasef.

12. The process according to any one of claims 9 to

11 for producing the adaptor device, wherein the conductive
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path-forming parts arrahged in accordance with the specific
pattern are formed by forming metal masks on the surtface of ‘
the conductive elastomer layer in accordance with the
specific pattern, and then subjecting the conductive
elastomer layer to the laser beam machining.

13. The process according to claim 12 for producing
the adaptor device, wherein the metal masks are formed by
subjecting the_sﬁrface of the conductive elastomer layer to
a plating treatment.

~14. The process according to claim 12 for producing'
the adaptor device, wherein the metal masks are formed by
forming a metallic thin layexr on the surface of the
conductive elastomer layer, forming a resist layer, in
which openings have been formed in accordance with the
Specific.pattern, on the surface of the metallic thin layer
and subjecting the surfaces of portioné exposed through the
openings of the reéist layer in the metallic thin layer to
the plating treatment.

15. The process according to any one of claims 9 to
14 for producing the adaptor device, wherein the conductive
elastomer layer is such that conductive particles
exhibiting magnetism are dispersed in an insulating elastic
polymeric substance in a state oriented so as to align in
the thickness—-wise direction.

16. The process according to claim 15 for producing
the adaptor device, wherein the conductive elastomer layer

is formed by forming a material layer for conductive
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elastomer with the conductive particles exhibiting
magnetism contained in a liquid elastomer material, which
will become an elastic polymeric substance by being cured,
on the releasable supporting plate, applying a magnetic
field to the material layer for conductive elastomer in the

thickness-wise directicon thereof and subjecting the

‘material layer for conductive elastomer to a curing

treatment.

17. An adaptor device obtained by the production
process according to any one of claims 9 to 16.

18. An electrical inspection apparatus for circuit
device comprising the anisotropically conductive sheet
accoﬁding to claim 8 or the adaptor device according to

claim 17.






