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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 5 ELECTRI CAL

| NSPECTI ON APPARATUS FOR Cl 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 pgscriErigwspecti on of

circuit devices, for exanple, printed circuit boards

or:the like and a production process thereof, an

adapt or device and a production process thereof, and

an  elAESATRIP T 34T 0D UQTIMEA SEEETOAND IPRODUICTION PROCESS

devi ces, which is equipped with this anisotropically

con&i@tﬁ% SREMPTHR DEY I§dapidr PRODUCE IOBACRGROIND TARREOF, AND
Wth-res ect to acircuit board for nmaking up or J

ﬁnuntlngE CTRECYE at MUPEG T EQN t ARRARAEU S FQRyCHREGET 2DEVICE

el ectronic part, it is generally necessary to inspect

el ectrical properties of the circuit board before the

el ectronic part or the like is assenbled or the

el ectronic part or the IT HRLC Dfor the
pur pose qf {:rn1n a Wi I ttern of, the
oot ot e Sy TRy o A isgtzppically

nEtEQQdB il rgﬁég£n9%§£6%5£|?ofsul%gggﬁlgggazig electrical

circuit oar ere ere ore

1078t BREpectiShNgr £DrEQTPI Atk Qs - ?Br'g§gﬁﬁig?nprinted circuit

el ectrode device, In
boards or the like and a production process thereof, an

adaptor device and a production process thereof, and an
electrical inspection apparatus for circuit devices, which

is equipped with this anisotropically conductive sheet or

15 adaptor device.
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BACKGROUND ART

with respect to a circuit board for making up or
mounting ah 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
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which a plurality of inspection electrodes are
arranged according to positiong of |lattice points

| ocated vertically and laterally, and an adaptor .for
el ectrically connecting 5 the inspection el ectrodes of

this inspection electrode device to electrodes to be

| menERyToa BmBLAE on. B cineiGt b Sn EkeF i demdevice , in

meLhRoshi § SPRPLS of £ a pr.d d wrjng board called a

tpiré;:hd-s]?ﬂlﬁan%i ng b%gjf d. 18f ,éé]{fig ef%(?%rr?@eagr ejﬁ?{]&mfanged
cHBYI R, £ &N 1 SN rall o) .

connectiﬁggeleg%rodég af?gﬁbed |§?)(§§§¢%;%§§%ﬁt vgrtically

padnd®r e €O 4 EBPONH NGt Gafliest rﬂﬂ?seltecb%fe.n das e%‘b?ﬁecting

of.a circuit board, which i's an object I nSpect’l on,

arithe omdphecioidiere tfaeRs 5% Hldra]ddokGhnt 81 ELR2bge
el ectrodes arranged at positions of lattice points o

t e siaree 1pi tedfectsrddeapaet ben iel tQeDf @f ARcuit board

i nspection el ectrode device, and that having, on one
sthfedcd &t lver edfieqtl wifalinpakics ioh ,coinetii ngkel ecti®deSaptor
each ~conposed of a connecting el ectrode for current

sUpsry and-hd s2@etbordedsi ngmpbeetyr ode af priviektiagéring board
measurenent and arranged in accordance with a pattern
cGRleé8FoAdPAGChockrrELRGdRSard. be inspected of a

circuit, board, which is an object of inspection, and,

on t he 25t HEtL S AIBREOT «a aFleuralgwry Wfat therviingal on one

elgc%rodeﬁﬁarranged at positions of lattice points 25
of "t ha°SafBepFPEn asPinEpbtty offeFepReotbRy 0flegitrodes

L o e e e reaponing Lo
SHOLEPLARH o SRl B0 S Y bl B “scn 1o 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 insﬁection electrodes
of an inspection electrode device, and fhat 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 measuremeﬁt 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
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el ectric resistance-neasuring test of each circuit in

a circuit board. In order to acldi eve stable - -

el ectrical connection of 5 the circuit -board, which

is the object of inspection, to the adaptor in the

el ectrical inspection of the circuit board, it is

gener al .conducted _t.o cause. an_ani sotrqgpically )
congﬁgf{%gﬁéuéﬁtoﬁgfdshé ggeiﬁ?@F@%néngFOBe%ﬁe%ﬁed in an
the BidGy; : ich is the opject of 10 . e
inspectioﬁ% gﬁgﬁgﬁgﬂg ap 8?Pr+ﬁgsg%ﬁ%s8?r%%?Ea?%?CUlt in a
congyeihMe ghasyomer sheet is a sheet exhibiting

~conductivity only in its thickness-wise direction or

havi ng a o etadWRers 9fi U 1S NSt 41 cotnyection of

conductive conductor parts exhibiting conducti vi

®nl yhiencibchhe bbéﬁhneﬁﬁiﬁﬁs§sdiﬁ@?%ﬁf@c@“@ﬁ iﬁ%?%é%fbn, to

pressurized. As such anisotropically conductiv

el ashenedapbeet sn thdeseebavecher £ 9hok € heehs KW 3 reait
those of various structures, and typical exanples

t hebeafdi nttutle gdosea]beecond@Et X apd! @uddan

following Prior Art. 1) obtained by 20 uniformy

di spets¢hgomital lpardndlesi ve ametasd®miaett MASEintervene
(see, for exanple, the following Prior Art. 2)

obtRf HerEythe e it dicstrd buthiingh par ttited edjefcta of
conductive magnetic netal in an el astomer, thereby

10f oriR SR Gt batanturier asfapteunduct i ve pat h-f or mi ng

15

20

25

part each extending in_a thickness 25 w se direction
t hereof AR4Si ARLFatrARipatiynoendutyive nglatomert beeet is a
and .t hose (see, for exanple, the following Prior Art.

3) i iR tded momgiue tdiviirtet omde i@ |idwelthd ckness-wise

betyeen .t.he surface of each conductive path-form ng

parirection or having a great number of pressure-sensitive
conductive conductor parts exhibiting conductivity only in
the thickness-wise direction when they are pressurized.

As such anisotropically conductive elastomer sheets,
there have heretofore been known tﬁose 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 directidn thereof and insulating part mutuvally |

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

Prior Art. 3) obtained by defining a difference in level



and an insulating part. For a circuit board having
el ectrodes to be inspection havipg a smal
arrangenent pitch, an 5 anisotropically conductive
el astoner sheet, in which conductive path-formng
parts have been formed in accordance with a pattern
correspondln% to a pattern of the electrodes to be
|nsp€€F88e8f PﬁeS@FféGEtoﬁoaa@h tendpeeieerpdti+ommiey part
vi ewpoi_nt of achieving hlgh reliability 10 on
conn8ttli 8. *ReRéstinosheRtan ani sotropical |y
conductive, el astoner , sheet itself is produced as a
si ngl e prddfict® &id Wertdi%e@ py hayisgl pleptrioges to be

Lhgl to hold d fi t
oo BT TR el Pt Py o

speci
Gjrc i n_an electrl all onnect i ng
oper%?%%%géﬁﬁggég%y ?%ed%%ﬁh Qﬁw F e in which
elecééﬂ&ﬁg $ of he C|r ui_t oard .

good use * ‘%219 epenan DA S i et CHId i
cond&@dr\%ﬁ@s&ﬂg@r obI Lm.t hat
difficulties are encounteredigﬁgﬁrg%)t sfiloﬁaﬁiern of the

- and ghathe)alina Ak find iy U}eth%”'ci‘}tcfu%ﬁé %' r¥1

conductive el astomer shéet as the arrangenen

\ (hereiafaitren refed rak ta Apoiele ot g%le%h%h'ia)lgﬂf rgﬁﬁablllty ,
) el ectrodes to be inspected’in the circuit boar ,
N 10hi o iconnketdljnrect of inspection, nanely, the 25

‘center distance between el ectrodes to be inspected

adj aoi ni nleeeve o} heuchesw nesi sebddeica Wened &t 1¥dlidlastomer
board and ani sotropically conductive 5 el astoner
sheehegite isabjléctied produlcetdmak bysiagesi rbvuct and handled by
itself.A It is accordingly necessary to hold and fix it in
@ specific positional relation to the adéptor and circuit
15 board in an electrically connecting operation.

- However, the means for achieving the électrical
connection of the circuit board making good use of the
indepeﬁdent anisotropically conductive elastomer sheet

.;)  o involves a problem that difficulties are encountered upon

20 the positioning, and the holding and fixing of the
gnisotropically conductive elastomer sheet as the
arrangement pitch (hereihéfter referred to as “electrode
pitch”) of the electrodes to be inspected in the circuit
board, which is the object of inspection, namely; the

25 center distance between electrodes to be inspected

_adjoining-each‘other becomes smaller.

When the circuit board and anisotropically conductive
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tenperature change even if the desired positioning,
and holding and fixing has beenqealized once, a
problemthat the electrically connected state is
changed, and the stably 5 connected state is not
retai ned arises because the degree of stress by

t hermal expansion and thermal shrinkage becones

- gr e3F TN ShRe themRe ébd erdegt ital thermadghyhseresis by

circuit board which is the o%ject of inspection and a
Y

mat T HE g Re FIRE e fivEst tépithal Bpséspdupppisioning, and

el a tqner 10 sheet.. In order to solve the

abo@%ﬁggg%%F%%H priobfeR8sS PREFeTeRA4ZREr BP6For @ BEeRlem that
ooy Rav Al CCOREIEY PPORECEER Bea tocRnERRRAGS, and the stably
g e aleT B R0 RO PN D B PRLLEL . e degree
on Ps oEeke O, PheEha e R BRhER ol HRRREF) Rhsiroe

accpedanes @%Fﬁtlyp8§%fé98§toﬂeLQé&LC§ QQ%Q%f%lanFﬁgng the

ani sotropi cally conductive el astonmer shee ntegra

proyidedi enbbhedf ¥ROEn 20 ShEf e 0
(see, fo% exanpl e, the fo?l%m?ﬁgegﬁi%? %§?§@%€%%§ $a a

Primatétial Sforhing hehrHeicd+ 8 DEa BUE Nedu@dadiOrel astomer

device, the anisotropically, conductive el astomer

l0shesttees. forned, for exanple, in the foll ow ng

manner. 25 As illustrated in Fig. 27, a material |ayer
95A for Ianbgderofiocabllyecahduabiove-akeastr-obel psobilefik, there

“formed by applying a naterial for anisotropically
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corthArthere o f afastererpwinds ebahucddaecomghetice composed of

substance particles
an adaptor body having, on its front surface, connecting
electrodes arranged in accordance with a pattern
~corresponding to electrodes to be inspected'in a circuit
board, which is an object of inspection, and, on its back
surface, terminal electrodes arranged in accordance with

.- positions of lattice points, and an anisotropically
conductive elastomer sheet integrally provided on the front
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
anisotropically conductive elastomer sheet is formed, for
example, in the following manner.

As illustrated in Fig. 27, a material layer 95A for

anisotropically conductive elastomer is first formed by

applying a material for anisotropically conductive
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di spersed in a polyneric substance-form ng materi al
which wll becone an elastic polyneric substance by

being cured, on to a front surface (upper surface in

Fig. 27) of an 5 adaptor body 90, on which connecting

el ectrodes 91 have been fornmed, by, for exanple,

screen printing. As illustrated in Fig. 28, one

t P} BE G Th & i afansiuc triafee megthettd casubsgpnter petriBles

i n_which ferronagnetlc substance parts 81 are

arqla%%s‘? It CoRPAYEE TRt I§ubséaggre foompagt spheasal, which
el ectr es to be |nspected of, for exanple, a circuit

b&ﬁ? A B %?&lécPoéﬂmﬁﬁéﬁeéppéﬁanﬁﬁdbﬁoh91ng cured,

n t|c bstance parts 82 are arranged at other
po |on§i%#ﬁgﬁ'FﬁgfggﬁrdHBBﬁét?Er§65§téﬁcglﬁar?§)89f an
othe | at ereinafter referred_to
ettt c?r%éﬁ-) 501, H%i%RMPBHeFEFPQnﬁE;ﬁ’éFFedes §7 have
sqgé%a re ed in__accordance with a
pattern antlﬁo XV % ﬁg %trgaggePopﬁéng%ﬂ%pected

of the &érf}ﬂﬁs{ggﬁéh ﬂW' Q%liﬁ%h%nlmtéﬁ%gg egfhereinafter

i nspection, and non-magneti stance D

arezagedaat cohher+gar kheRs§ hgp thg wﬁiéﬂnfﬁgg %éﬁpetlc

substance 20 parts 86 are used to arrange tor

b@dﬁs@@nc@npﬂbt§h81tQﬁenﬁiﬁﬁﬁﬁédlﬁﬂeécé%¥ﬁéﬁge with the same
ani sotropi cally conductive ast omer has been forned,

bptweepnt he &Dpct ObE€s 8o apd {hepebOby AF f OF e Boardphie, a
such a manner that the connecting el ectrodes 91 are

| otateilt bedaeen vhech ef & oamosie] é €t 25f sibsianciPArdsd non-
81 of the top force 80 and their correspondi ng

f sagoEbhines ks bast aret Paj2 saBd af rdlged ot tofhd OrEErtions
85, and a pair of electromagnets 83 and 88 are 7

akhangele ofe nnonppeet surf et adcd hpatop oy cendBOlandbeher
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 manner that the connecting

electrodes 91 are located between the ferromagnetic
substance parts 81 of the top force 80 and their
corresponding ferromagnetic substance parts 86 of the

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



| ower surface of the bottomforce 85, respectively.
The el ectromagnets 83, 88 are opergted, wher eby a
parall el nmagnetic field is applied’ in a direction from
the 5 ferromagnetic substance parts 81 of the top
force 80 toward their correspondi ng ferromagnetic
substance parts 86 of the bottomforce 85. At this
ti me, asraggethenf enr oppgnet i cfassbst atice Py toBle Af0 and a
the top force 80 and the ferromagnetic substance
part s1lg8ebf suhEabet e dnihiorbet 8% aterdd &%, negmmtditively .
pol es, a magnetic field having higher intensity is
appl i ed t o Th€gicdes tremmaar tshé 3t eBBomagnerecataist wheeeby a
parts 81 of the top force 80 and their corresponding :
ferr oRERELEE BABRE BHe of PRkd siserRl ek bota shrasttden from the
ﬁg tEan the other regions. As a result, in the
tert S TPERERC S GBI ANGHI RV Ol Lt yrheornRtforse 80 toward

the cond ptix@ena neti c substance
r

Slaff it%n%gf LT RYPY aFieftiq fpls LS parts 86 of the
i i | i I t . t d )

o R e B B P B TRE b EpBRnetic
t 1 f d.t i 2

bor + Salb Gl bl Yot o S8 ILEL0 s e e

b . |
Ot t GO F Ry Bbi d bst%%rctoe'f %{E%éclsgggtpt%%r %@83:}}%560{“0 fgrce 85 act

connecting el ectrodes

E@th%%e%dahéﬁﬂaquﬂﬁéj9ﬁ§m@%gt95i?ﬁ%%@ $9v3% ! i?%%%?intensity

in the thickness-wise direction o e materia

for ami g@pnaridcald ¥edl 2@NBEGlire ehastrerbmabRetRkSsubstance
state, the material layer 95A for anisotropically

condupetritee sal agt @Ry top FeRceciedahe #h8irCebirR8sponding
treatnment by, for exanple, heating, whereby an
ferromagnetic substance parts 86 of the bottom force 85
than the other regions. As a result, in the material laver
15 95A for anisotropically conductive elastomer, thé
conductive magnetic substance particles dispersed in the
material layer 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 ferromagnefic.substance pérts 86 of the
bottom force 85, i.e., portions located on the connecting
electrodes 91 of the adaptor body 90 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

anisotropically conductive elastomer is subjected to a



ani sotropically conductive el astomer sheet 95 conposed
of a great nunber of conductivegpath-form ng parts 96
each extending in a thickness-w se direction thereof
and an 5 insulating part 97 mutually insulating them

is formed integrally on the front surface of the

adaptor bo%éTQO in a state that the conductive

pat H: Pt o vhat@hESATPALr ahi§ed 188 . t HBpEebY an
correspo di el,ectrodes 91 as_ illustrated

ng cannecti
n TG 3G LA SEHLGH By PLESTSnERuS 55 tpP gugermoaed of 2

Acc%ﬁgiqg such %pr devi a position

operatlon ot e anl Spids| Pot oﬁBﬁ@fP?ep§F5§?gﬁe?aCh
shel 1%%”%%?%5%5kagggs ggggglgs %Bﬁathgreof and an

connected state Is sta

§NVi;HQRTRAL Aly %EQQQ@% EH%U % 1§ng fggghag ﬁésr§§i§og¥ed

t enper at ure C ange 1 n an e ectirica NS

Ci r guitbgkaang. oﬁc%ﬁ%dE99h¥ sﬂk@gcerSk'gﬁélé&X P8r body 90 in a
connection i S achi eved However the a aptor eV|ce

des@ltlab@dtﬁﬁ@vth%@h&ﬁ&tﬁr@epé@hL9&6\4:16% r9RLe8896 2Rave been
As a circuit board for making-up or nmounting an

el earrangedpant thesrkBowhesPahdihg @bﬁﬁéé@ﬁﬁi Ofedbi&dles 91 as
are arranged in the formof a frane al ong,

exabplestdasedesn Piga zectanglen éaapt&srdéﬁl@@nﬂmﬁhus
el ectrical inspection for such a circuit board, it is

lthecessdrgedo use an adaptor 25 device having an
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adaptor body 90 that the connecting electrodes 91 of
whi ch ar écgorskiged tion sticd Bor adepterf davéceal angoditioning
sides of a rectangle as illustrated in Fig. 30. In 9
suchPert ahept of Hewi zelsetromitably opindidyivorelatioeer sheet

is unnecessary, and a good electrically connected state is
stably retained 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 adaptor device described above involves
the following problems.
As a circuit board for making up or mounting an
~electronic pérf,.is knowh that the electrodes of which are
arranged in the form of a fraﬁe along, for example, 4 sides
_of a rectangle. In order to conduct electrical inspection
for such a circuit board, it is 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. 1In



el astonmer sheet 95 is provided in, for exanple, a
rectangul ar region including the gonnecting el ectrodes
91 on the front surface of the adaptor body 90 as
‘indicated by 5 an alternate | ong and short dash |ine
in Fig. 30. Since all the central portion of such an
ani sotropical ly conductive el astoner sheet 95 becones
an FPHSHI abi Agephet, devheserthe amiseigret stainee afnductive
condugtive particles present in the central portion
of tfe*EPRFT afNe8% | 2y ets BT biednimot iopiewwmile, a
conduct%ve elastoner becones , extrenely long in the

A gy

for nat Phet 8FT St Ut A1y thfRRgSle gl gsiesigiodes 91
sheet_9 a resul it Is,difficult to surely . .
garre? The’ Tomubcstiiishrd St 4P r MG A% Aedaibicated by
gondyct | g aherefore the 15 canductive,
par%l%%’g%%gé%%tl?lﬁ Fet isﬁhoar 8% SArdunf 19 n3Phe
resul ti ngsgopducthve, pagh- i n rts_ 96 d_a
consi der abl'e %n%%%t%gg %E%Eg%%hﬁgfggggp%?t%%?@sa?enain
In éﬂE%dﬂEﬂﬂfﬂdﬂ%&‘Eyﬂd&%%iﬁ§)éf§§to L4pected 5 P comes an
ani sotropically conductive el astonmer Tayer canno ebe
f or MRt uMdtL e ifaatt YowdQ @ tENaRtikgr dBardy Lh8Fe cofiductive
currently a tendency to further advancing in shifting
to Ipaghdrcidengirasentt egr ahieORernithatl LB +ahhaBgeRBRt material
) pitch of the electrodes, i.e., the center distance

- 1het vegeradjSac dolr ehtebredes checgmesnaiiklveb¥1bB€omer becomes
i ncrease of the nunber of electrodes along a 25
shi ekitmgmed vhilgingr ihunbki dpahatyoandfhiBbeanisotropically
capacitance in an integrated circuit device. Wen
el eEppdeglt ives pdesitomeri sheend@6t eda®e aredulylj tibops d
for making up or mounting 10 such an integrated
ci rédffigaditcéo prredvagevhdirnghy conductive particles at

portions to become conductive parts. Therefore, the

15 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

\r) : 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

1s conducted on a circuit board for making up or mounting
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necessary to use an adaptor device that the connecting

el ectrodes of which are arranged gt a smal |l pitch and

a high density. 5 Wen an aniso%ropically conducti ve

el astoner sheet 95 is formed on a front surface of an
adaptor body 90 in the production of such an adaptor
device, however, it is naturally necessary to use a

t op $9FkeBOLRRIRR tRst twimcfidr ckevB5se i i twhisclccordingly
ferromagneti c substance parts 81 and 86 10 are

ar r aREF A AT R Rdapdiar siavdlee rtbepedhievelopnecting
When t he anisotropically conductive el astoner sheet

95 iSIOTIRARS T M isbovE Sl egEansied RgnAesr@dilngidgbhand a
top, fqrce 80 and bottom force 85, however, a
clegPéﬂtéﬁﬁgFﬁé%n a ferronmagnetic substance part 8la

r -86a angha 15 ferromagneti c. substance part 81b or
B6b adj oi ni'ng thi 84paTt O HERhLY, PRt YD §RteopRr sheet 95

and .t (i fqr 85 becanes mal |, and a ce )
betd@gﬁk?%§d€§% %o%%gngosgﬁ e ® oFPoﬁganPEegggy 90 in the
bec ider-a grea o, the thigckness of ., .

e Paqane A hody G0LLNPE: P ber aden FRen CB5VERat 1k i°

20 @B 6§+ | ' ppl i [ apdi tLo

oo panensy ket grtl 68, B0, EEbLe 2ol 1A boBoveon
subgbaneegspanh ﬁﬂﬁcﬁffébﬁphsanéeﬁees§9s£gﬂéég%é%fstﬁé and 86

corresponding ferromagnetic Substance part 8

1bot bo& EOFERGEE, at bsh akEPemb Oy Eﬁéﬂplﬁit@hgifg L@Pively.

(indicated by an arrow 25 Y) fromthe ferromagnetic
subst ancéthear tthdl andfscithepiem 1 1orem B tiewald alsh®mer sheet

ferromagneti c substance part 86b adjacent to its
cor $ espanforged ein oting neb b ce Stibst ANBEd PAdtindd using such top
force 80 and bottom force 85, however, a clearance between

a ferromagnetic substance part 8la or 86a and a

15 ferromagnetic substance part 81lb or 86b adjoining this part

20

25 -

in each of the top 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 also, for example, a direction (indicated by an arrow
Y) from the ferromagnetic substance part 8la of the top
force 80 toward the ferromagnetic substance part 86b

adjacent to its corresponding ferromagnetic substance part



86a of the bottomforce 85 as illustrated in Fig. 31

It is thus difficult to gather t conducti ve

magneti ¢ substance particles in the material |ayer

95A for anisotropically conductive elastonmer at a
portion |l ocated 5 between the ferromagnetic substance
part 8la of the top force 80 and its correspondi ng

f err of&gnetfi Ehsubotspeefpare 886asoflihetbateédnifiorte. 31. It
85, and so the conductive magnetic substance

parti cPedPypeddfsdcyatnepedatiben port tondiotivednagnetic
between_the ferromagneti c substance part 8la of the

top 1§“P3FEBCE0PaRELEheSf & r BhagRrteElalibbevee e Parfor

86b of the, bottomforce 85  1n addition, it is )
diffi SBFFOFB"P%GPE]#& EREAY BTt dpkORSh Rkt 3 ePTtion located

i acbebBhR" A FarbPraptel g cfuduieney bart BIF of the top
' | | ' | As 15 resul t,
ani sotvonr oo InEChel CoriEe S IR ERT il i 1 S dsance part

expecggegd &PHQH&%%&&&‘;E&:@Q% nsyl t%tﬂgtkfearé I&?unctnﬁg%e magnetic

be obtai ned. Further, tenplé%es 0 op torce

and bolE OB nEOT SEr 8RR L J,8AU &S c_faﬁfhéltlﬁ fQr @éoqgcsi%tn located

the 20 ani sotropically conductive el astoner she

descridiibe@bONS. £ AR IMASKR: IRHN RS Yft 8la of the top
i ndi vidual ly produced according to the intended

ddaptfvrdeVd Ceandithd Mgt i PrgRSS ARG i8¥b of the
conplicated, the production cost of the adaptor

devi dmtitonextowrnel85 expanaddetivhi chti Asi BS FFEEAL£250

incurs increase in the inspection cost of circuit

devi ces.ficAsrithey addpindr theviceedudisre hagyrtie eestance

proposed that, in which conductive path-form ng parts

i ndep@rddmtlesf 1P a thickness-wise direction of the material
layexr 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 increase in the inspection cost of circuit devices.

As the adaptor device, there has also been proposed

that,_in which conductive path-forming parts independent of



each other are forned on respective connecting

el ectrodes of an adaptor body by;§ormng a conductive

el astomer layer on a front surface of the adaptor

body and then subjecting the conductive el astoner

| ayer to | aser beam machining to 5 renove a part

t her eof (see for exanple, the following Prior Art.

6). AECH ATRGTt §rSuERTRRdaBRPEBFPEEYI e, CopRestiRy electrodes
i nsul tlngﬁggo%ert het ween adj oi ni ng conductive_ path-

f or ni® piterg P@VybéicﬁPé’i?éHgb%c(é‘a%‘éu‘é'é%ﬁeo‘?l%%’éomer layer
10 conductlve pat h arts are forped in a stat

|nde88n8eﬁf°8F EHEﬁaS?h8£ tgﬁ PARRTAb AP OY ﬂ%@l%%ﬁn SUbJectlng

h f_th d t

sﬂﬁﬁ’érﬁ[eagﬁ o e EREcL I RE crect T ot Wrdt machfning to
5_adapt or _d .

o opF ShoPRoH ot bRl Llp 35802101 ekl 02 1AMEl YR 810

| i abpg;te gg£| gff, and so the durability of the
adapt or device becones low. It also involves a problem

that the adaRheli ROds FR¥h BQS%HQE%OQGd@@ﬁﬁgedngﬁegggry

| aser beam nmachi ni'lng upon the 20 formation

‘condigdh Ve DG o O g B Sen R if¥ g dbnal@RanRS$Hath-
Patent Application Laid-Open No. 93393/71976; Prior

Art . férmiepareses Pod enirAppld datdva b dnderad0.of the
147772/ 1978; 25 Prior Art. 3: Japanese Patent

1Pppldaati o tai gk lpefo ridmg 20906/2h¥8GFo MifdDrirAld sthite
Japanese Patent Application Laid-Open 13
independent of each other.

In this adaptor device, however, each of the
conductive path-forming parts is supported 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.

Priar Art. 1: Japanese Patent Application Laid-Open
No. 93393/1976;

Prior Art. 2: Japanese Patent Application Laid-Open
No. 147772/1978;

25 Prior Art. 3: Japanese Patént Application Laid-Open

No. 250906/1986;

Prior Art. 4: Japanese Patent Application Laid-Open



po—

No. 151564/1992; Prior Art. 5: Japanese Patent
Application Laid-Open No. 82531;1994; Patent Art. 6:
Japanese Patent Application Laid-Open 5 No. _
229270/ 1998. DI SCLOSURE OF THE | NVENTI ON The present

i nventi on has been made on the basis of the foregoing
circunstances and has as its first object the 10
prowWai okhb 576 4 98 ;sot ropi cal | y conductive sheet, by
whi ch necessary electrical connection to respective

el ectrode8ri8r Betecohhedtrdnean betewt Anphtedikiey Laid-Open
irrespective of the arrangenent pattern of such

el edI? od?3 ¥ Hecessary el ectrical connection to
respective el ectrodes to_be 15 connected can, be sure

achi oved BIERIRHART L he: of APPSR ATt ARHAL 3D Ad1d-Open

inyte pi hi gh density, and which can be
_g]rotj&fc‘egztéaﬁlogav%c?%st, and a production process
thereof. A second object of the present invention is
to 20 provide an adaptor device, by which necessary

el ectri cal connectbg%cE%S%R%ibgu&hEde .EﬁT Bﬁt IS an
obj ect of inSpeCtiUﬁ“CHﬂ‘bE‘SUTEfY”HtﬁﬁEVEg“'

i Trespectine oloddif ALTAMORTEN . PUIE! hable SPHIOER1s of

to be inspected of the <circurt device, necessary

e|e%hbiQ@Ee?@ﬁﬂ@CEEQEuthénaéscEEQUEESd§¥iQ@stb§ksksobject the
an obj ect of inSpection can be surely achieved even

10hepreleetibades LA BRikBeRepted1 0y EBRAuELLGHI EndeYi CBy which
are arranged at a mnute pitch and a high 14 density,
andnebiebacgnebecproditedoaheboofiost aBdpbsthirghelectrodes to
be connected can be surely achieved irrespective of the
arrangement pattern of such electrodes, and necessary
electrical connection to respective electrodes to be
15 connected can be surely achieved even when the electrodes
are arranged at-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 provide 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
-arrangement pattern of electrodes to be inspected of the

circuit device, and necessary electrical connection to a

25 circuit device that is an object of inspection can be

surely achieved even when electrodes to be inspected of the

circuit device are arranged at a minute pitch and a high



in durability, and a production process thereof. A

third object of the present inveRyion is to provide

an electrical inspection apparatus, by which necessary

5 electrical inspection on a circuit device that is an

object of inspection can be surely perforned

irreégective of the arran%ggent pattern of el ectrodes

to bESTRspEct@Y ofhidHe cai rkaiinratiidesk ataddwecsssa@nd is high
electrical . ection on a circuit device that is an

obj ett ‘g‘ﬁr?%n];ﬁ‘aﬁ T h B ds e [BF gs@stsoithed eofen

when elechr ges to. be inspected of the circuit device

are arranged"at 9athi fitife®pi FER BRESENT higreweHRRtyS to provide

1

Accoys di by present. .invention, there is provided

anp r%g eésh% (%tgrrl %?‘Lo TERG HP APPSR HiSe a Py "Ed R BEicgs sary
sheetq f ith.a plurality of canductiv , _
path-f%#é%%ﬁ?%ﬁ%ﬁ%?%ﬁ#ﬁgﬁgé) i°n %Egﬁ&aﬁgglﬁFtﬁﬁﬁt 1s an object
spethhggggg § a tending.-in a.thickness-w se

di rection oft?ﬁgliﬁgﬁ?ghﬁgﬁeﬁgtEggF?rpﬁguﬁgfgapﬁﬁtéﬁe of the

I NS Wratind@nRait paWeth 62MRALSESoakst RE Egegﬁsgéaggﬁ of the

subj ecting a conductive el astonmer l[ayer suppor

a relieasdhl @esipROr khAInBkakeat9 Lasgt-Peam MALhLPLRSL on &
t hereby form ng the conductive path-formng parts
arrangediti deatcer dnnecivi kh bPPsPESEf ifsPALLEEA Q8n be
the rel easabl e supporting plate, form ng a materi al

0 ayenredy pasGbambdge?bnpahénCODPOSLEdOE BoMBEeihdbected of
which will becone an elastic polyneric substance by

bei fjecoieduibedwrinet hre condangéd eat pathi £ @9&i HGtch and a
parts and subjecting the material |ayer to a 15
cur'hghtdemsient, thereby fornmng the insulating part.

According to the present invention, there is provided

a process for producing an anisotropically conductive sheet

15 formed with a plurality of conductive path-forming parts

20

25

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 comprises
the steps of
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
. 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 laver to a



In the process according to the present invention for
produci ng the anisotropically cogpductive sheet, the

| aser beam machi ning nay preferably be conducted by

carbon 5 dioxide gas laser. It nmay al so be preferable

that the conductive path- form ng parts arranged in
accordance with the specific attern be forned by

for rﬁlh@l%t%?eﬁffﬁ%ﬁ@:orﬂt%bé’ur Lngf thehdngoddtiéppveart.

el ast onmer ¥er in accordance with the 10 specific

pattern, éﬁd Pﬁeﬁrgﬁﬁf%c%?ﬁﬁr@hQQCEﬁdE%?|E%@S%ﬂ%wﬁQﬁﬁﬁtlon for
| ayer %f the I ser heam machining. In su

pr odUT ?q&sQHHQH%ﬂﬁﬁﬁﬁwﬁﬂqﬂﬂQ?¢vec6ﬁ88§t|§5e laser
she t t he taI masks na fer
SubjsAT ﬁfga%qﬁ&lﬁﬁ Fiads DR LR aTISh e e S R a: B prbon
a atin treatnent The netal masks na
‘Lél )s/g:{lpr)gjf 61% |qbS'(;"f]'”ofr;’rred by forming a netallic thi %

| ayer on &@em§¥r£f§§ ﬁ% éf@%eggﬁggct%v §ﬂéE%éHHHbﬁ%Ve path-

| ayer, formng a resis chopeni ngs

beerfrar;mRd pat+aC 6or-danea Whtch%%dggcﬁpﬁ EB'Ghe specific

pattern, on the surfacé of the netallic t l"'ayer
andp&lﬂ@;le%t'b'égfbliﬁeaubifaﬁga?mﬁlﬁgpRétt'a‘_?nﬁla@é@oéﬁdthe surface of
through the openings of the résist layer in

met ghki cohbuathareelhotohbe mh§bkngnt&@abﬂaaﬁcelﬁltﬂethe
process according to the present invention for 25

10pr odpeciagithepaaniesnt r apicehey eabfuctivg sheetondhi€tive

conductive el astonmer |ayer may preferably be such that
condliesitvmepaibyekesoexheéeblibag bagnehbshinirg.
di spersed in 16 an insulating elastic polyneric

-subst anceln rsuctstaatperoduction process of the anisotropically

conductive sheet, the metal masks may preferably be formed

by subjecting the surface of the conductive elastomer layer

15 to a plating treatment.

20

25

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 metallic 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 anisotropically conductive sheet, the
conductive elastomer layer may preferably be such that

conductive particles exhibiting magnetism are dispersed in



,
L

oriented so as to align in the thickness-w se
direction. In such a production prgcess of the
ani sotropically conductive sheet, the conductive

.elastomer layer may 5 preferably be formed by form ng

a material layer for conductive elastomer with the

o Plqu 00T ELTBre S i v e g GRS HAT GBocaime dpate

el astic.pol ri c_substance b eing cyred, on the,, .

;_el Fg%?ﬁgtgtéggsb%r i %O p‘%gjt%? fll% fgbepl‘gﬂft}%siﬁldﬁeiﬁ girection.
ie 0 ria .faor__canducti.ve el astoner .

in the thic ngﬁgﬁwkséré?¥§% Pgnpr?ﬁgFgo?faﬁge afiiSotropically

subj egt h88ct hee r%u%‘ﬂ ,altﬂ@ycﬁfncﬁpé%gvg%?eg_%%:\q%gﬁ léayer may

el astomer to a curing treatment. R

prsesepteFAVERTY Afb A1ef& Iy Wc%ﬁiqgf a8 T ialh layer for
0 y the

ani sotropi cal I'y conducti ve "sheet al ne

abovecofl@set i e b Aot FartPrAlUddiidd8 ve particles
ani sotropically conductive sheet. According %% t he

pr esesthibweid egricdiglst icona0\HAEd n & RHGRESS Qs tomer
produci ng an adapt or devi ce conposed of an 20 adaptor

body neatve Mgy 1 OIwhitch fidnt kedichacan @leemnechoNgmeric substance
el ectrode region, in which a plurality of connecting

el ectinodesitta\caireden ohortimed ried eacabidasoepoicting plate,
fattern corresponding to el ectrodes to be inspected

{9 aarloling adevigoettic Béeildspecttde, mandranl layer for

ani sotropical ly conductive 25 sheet integrally

pr ovicdﬁldivéﬂilt‘flﬁ?e edgptvererngneltbet tbdeknesgir-vasef dilection
adapt or body and conposed of a plurality of

conditnRe &KL FUPARAG 1par thel Besesdadnlayer for conductive

respecgtive 17 surfaces of the connecting el ectrodes
andpéﬁfﬁﬂﬂﬁ itR § curing treatment. g

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 invgntion, there is provided
a process for producing an adaptor device composed of an
20 adaptor body having, on its front surface, a connecting
electrode regidn, 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 conﬁecting electrode
region of the adaptor body and composed of a plurality of

conductive path-forming parts located on the respective



t hi ckness-wi se direction thereof, and insulating part
mutual |y insulating these conductiwve path-formng
part, which conprises the steps of 5 subjecting a
conductive el astoner |ayer, which is supported on a
rel easabl e supporting plate and is such that
conductive particles exhibiting nagnetism are

Xl Oik

di sp&PEdas
stat% ggkented SO a
dlrecP

tOraSPPReFbE YHepL RCEEPLEANRRI | g Eending in a
t hi ckness-w se

.t li [ t
Lo a8 a EaAT T6n PRRRTEF ho, STt BBy14 YR dpr

the ﬁg%ggﬁﬁgfﬁﬁgﬁﬁg'ggrn%ﬂ@sg??é%%ug %?%te%t%{k?$w§ng part,

accor

t
ance a specrfrcp

ConngAL ENdcBhAcL£ades,0l sLhs, agant or body on the

rel easabl e su

rel easabl e, RN % RS cQ%e 132000

t
conductive path-form ng parts have been&Egrgg

porting plate, superinposing the
Xer, which is
, ‘on

t he Qd@ﬁé@fe@OQMaaiQe$@£§£bfbrgﬁﬁﬁéf%iﬂé“ﬁia é”a?? is such that

i nsul ati ng part conposed of a material,” which w
becosendadt ebasph et Pl ¥8esiie: SUDSIANGR W 08 NG L Wibersed in
has been fornmed on the connecting el ectrode region,
t herabye ba s e npo PPmentd Dibdtm@onned idthte! etiafdes so as to
in the connecting electrode region of the adaptor
" bodyaliigro tontlaet thi ¢inéds-wicer rddspetdiory aenducid:v &eam
pat h-form ng part, and subjecting the material |ayer
1for mavhilmatngg peetelo fowuimgigHer emtnuenrtt iivie hith-forming
state, thereby formng the insulating 25 part.
Accdtedi iy arangedrigsamcdndeamts o tht ke speics fjrcowiadack rn
a -process for produci ng an adapt or devi ce conposed of
an I®lad@iht'sr Hwlycamaatg o liecs rodest ofurth@cedagptor body on
connectin
t

15

20

25

e réieasable supporting plate,
superimposing the releasable supporting plate, on
which the conductive path-forming parts have been formed,
6h 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
each of the connecting electrodes in the connecting
electrode region of the adaptor body into contact 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
part.
| According to the present invention, there is provided

a process for producing an adaptor device composed of an



el ectrode region, in which plural pairs of connecting
el ectrodes each conposed of 2 congecting el ectrodes
for current supply and for voltage neasurenent have
been formed 5 in accordance with a pattern
corresponding to electrodes to be inspected in a
circuiit device to be i nspected, and an

ani sOTFBPPEAPPSY cRAGRT i V¥ shetEfaftte i 135 Sr Gvicgagecting

on th onnecting el ectrqde .regi on of the adaptor )

body® SRACT SeRpERdteRs o pTinall HARTGH. Gt (il @onnect ing

pat hy ] a 10 1 ocat ed the respective

Do P LIPS i P G 00 ISR i Brsirages For

in astht €SS yr i t her eqf 1N ti

part rrut(lgfgﬁ %%ﬁﬁ%ﬁ n%cé ﬁég;éta corﬁ%%csﬁr\%g'%nt B bln formed
Bat hid oLl N PAEL Seri DT £ G0 S5+ !

subj ecting a conduc%?@e gﬁ%stoner_Iaf£§¥ﬁ§ﬁ$%h%fse%§0tr0des o
SUPSY ttk it Bed € 285 abl R SUPRRIIARD 1) Y i el edUCHng an
that conductive particles exhibiting magnetism are

di sparisectddbi@l 8} asdddndiaheMhiee tS URHRAGE 1N pRovided on the
state oriented so as to align in the thickneSs-w se

di r ecinr@Estitmy |esert doeirmrisga binniofg t hieh@delyt of-obBuRYgand

t he conductive path-formng 20 parts arranged in

ac cordwosediicth aa rdpereilfity pdt tenductélat edthefbhRing parts
connecting el ectrodes of the adaptor body on the

1¢ el dgsaltled omppdret inegpplcatiee supércrpositngheheonnecting

rel easabl e supporting plate, on which the conductive

pat RLE6itHods spands eaeadbagn iforntlickpssenvwihe direction
adaptor body, in which a material layer for insulating

par thesrpdsednef iasufatéprpaparfhimekuaillly Basvhatiag these

el astic polyneric substance by being cured, has been

19 SPBAREGIER PRENCERKBARINEaEEct FBAEhr €gMBR1ISERcERPySteps of

bri ngi ng

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
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

20 parts arranged in accordance with a specific pattern

25

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



.

1

each of the connecting electrodes in the connecting

el ectrode region of the adaptor B&dy into contact with
its correspondi ng conductive path-form ng part, and
subjecting 5 the material layer for insulating part to
a curing treatnment in this state, thereby formng the
I Nsu ' cess . according to the C
pr eslggtkhiegv%ﬁﬁ’ lté)% ‘%%}ﬁ&g?%{o‘;g cﬁ%cJ%%Oegeadr aeﬁoorn d eglecrée,by bringing

the basgrobeans G NGB ode UdY ShCTAl Yoot ing

conducted by carbon dioxide gas lTaser. 1t may a

prefélébtﬁbd@aﬁeéiBh‘6¥“¥H§'éﬁ%ﬂ%ﬁﬂ*bédywﬂﬂ%%‘ggﬁfﬁgt with its
arranged in accordance with the specifi'c pattern be
for nedir bys gty dBHE cMAK ph-IRESWYS 368107 ardd&ubjecting
conductive el astonmer |ayer in accordance with the 15
spectife onpattierin, 1At tian isihjleatinkg ﬁfalm GRNQAUGLIMG g
el astomer |layer to the | aser beam nmachining. In such™a
pr odurtdtorergr doessicf sttt egdapicatebge iodtingt ReMhailating
masks may preferably be forned by subjecting the
sur fReg& -of the conductive el astoner |ayer to a plating
20 treatnent. The netal masks may al so preferably be
formed bylnfeherimgpeenetad¢dnding ntd ayer moreddret invention for
surface of the conductive el astoner |ayer, formng a
resPECAuSYBE, the agRPERToBeHilAgs hhvelbeen besmenachining may
ccordance, with the 25 specific pattern, on the
ur PAE eSFbx%ebﬁeFapﬁvet?HihY|ayébonaﬂaogaﬁ?ega$ngasae.
surfaces of portions_exposed through the_ openings of

the resist- | Pl O BRQYad & mhe Y der cop T titvie path-
plakb?ﬁiﬁ&eSQFFQtérranged in accofdanqe with the specific

, 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

20
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elastomer layer to the laser beam machining.

In spch 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
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 pattefn, on the surface of the metallic thin layer
and subjecting the surfaces of portions exposed through the

Openings of the resist layer in the metallic thin layer to



In the process according to the present invention for
produci ng the adaptor device, thg conductive el astoner
| ayer may preferably be such that conductive particles
5 exhi biting magneti sm are dispersed in an insulating
elastic polyneric substance in a state oriented so as
to align.in, the thickness-wise direction. In such a
pr oddi&t PR tirgcésgadmepke adaptor device, the

conductive el astomer |ayer may preferably be forned by
10 for i nip s HRIRAIGAS] HRGOTH G SAIUEE V& eSra% GRupntion for

ith.t duct i ticl hj biti ti '
conPATRBELTN S50 FBPACE JSTer TR Ao T ic W FTomer
b | ' bst by bei d
on- the-PerEucBb -8B koPt] Ry B Guyr e sS4t Eleses
T oerbues b Ao maOphrEpett Mepdua &t ol (8 RRNEEFLAR erasuac

subpee{hBgitheupBt ehial shayer f oL of%gﬁ%gﬁiggaa?m}o align in

el astonmer to a curing treatnent. According to t

pregspat thivents o0y i shegerbsSe pspvi ded  an adaptor
devi ce obtai ned by the above-descri bed process 20 for

produci ngnt Racadappebdderiics. pA6eesdi B8 tRet HBapEESCAtvice,
invention, there is provided an electrical inspection
appeiat asndwrt ie Gall 4s Etane € € a =S ip¥@ id¥ebly be formed by
above-descri bed ani sotropically conductive sheet or

s 10adaptonide\d om t A5 BFREGES Qo rT o nldNAENTON 1Acamim@ith the

to the process of the present invention for 21
pr cered uvg itvhee peam tsiot respi el d b/ thiowgd nekginet: isireeton tdimed 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

15 layer for conductive elastomer in the thickness-wise

20
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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 producing the adaptor device.

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

sheet or adaptor device.

EFFECTS OF THE INVENTION

According to the process of the present invention for



conductive el astonmer |ayer is subjected to the | aser
beam machining, thereby form ng2the conductive
path-form ng parts, so that conductive path-form ng
parts having the 5 expected conductivity can be surely

" obtained. Further, since a plurality of the

con [ thy f orm I; re in_a rdan
B R S ] i
Wankhﬁthﬁ%%!éﬁ%@t%&%§t9g§%r'§stQ%B'%g%gadtgekﬂgeﬂaser beam
these conductive path-formng parts gn subjected to '

the nkQhGWindg theaki®nito rhhBEeRhel B6RLAGLEDE path-forming
insulating part, insulating part, in which tﬁe
conghzattisy e sparthia¢l esndachove gXitht Fatmahly, ps§aRsbBaving the
surely obtained. In addition, it is wunnecessary to

bse expruftéduseddbetipieguerigbtheueenyesbtanabd. Further,

ani sotropically conductive sheet, in which a 15 great
nuniséncef af elnorddgnet b€ shbstandecparvespatk-acranggdparts
According to the anisotropically conductive sheet of

t heapiraseat finvenctbodanbeavhed blessphcafpecopessern are formed,
accordi ngly, necessary electrical connection to

resﬁé@th@ mgleEiRrbdeaved Her cohmetondr cim beesufetyed between
achi eved 20 irrespective of the arrangenent pattern of
suchPePecErpdestivanpe Hackewpino apakts i el Whheet¢dnto the

to respectjve el ectrodes can be surely achieved even

L0aheT T HRI bR TBERE: LRerelY ofeting Bhen Futelpting part,
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d.a hjgh d ity. | addi tion, such an i
Zﬂils%%‘ﬁjo%ﬁ%‘f P@E"—E ndﬂdgt‘fw%h@éﬁf %%ﬁfhb%tl‘z% R Beftickes do not

oL L Eoe) AecOrng, LR R BioceRt ol LT AL 1o oo
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conventional anisotropically conductive sheet, in which a
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
irrespective of the arrangement pattern of such electrodes,
and necessary electrical connection to respective
electrodes can be surely achieved even when the electrodes
are arranged at a minute pitch and a high density. In
addition, such an anisotropically conductive éheet can be
produced at low cost.

According to the process of the present invention for

producing the adaptor device, the conductive elastomer
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part thereof, thereby form ng the conductive

path-formng parts of the intend@&d form so that an

ani sotropically conductive sheet, in which the

conductive path-formng 5 parts having the expected
conductivity have been formed, can be surely

obt aj ped, Fur ' lurality of the conductive

pat h- fo?mfngglggi?%é%#]ﬁgongze}ge ilﬁnasa%rcéeﬁhé‘éa%wntgné:o remove a
spechdie tRatLSF N el ahfd 49408, Ganhect lectrode: .

of the adapt or 1b.%ody re(%ofﬁgﬁ on1ﬁ§?4%§€;¥§aﬁa§% Torming
SUPPSE £ 510 Pl S, i UL rIR eTd Rty eh Qi sotropically

el astonmer is then forned between these conductive

pat hed mdud OOy HHSe t3Nd 1S WH G e %otnrai%cctlirv]en?)ath-—forming
treatment, thereby formng the insulating part, an

ani gptropilealing aordesdhoe eshe@indutal viRGUNANGeREl Formed,
in 15 which the conductive particles do not exist at

al | ,cars bd grured ycambthensdr.el y obtained. In addition,

it 1s unnecessary to use an expensive nold used for

produci ngFehtheonveit¢omnalplantsbi twpp £athy caanticive ath—
sheet, in which a great nunber of ferromagnetic 20
subdraRdadp@erssaperangadgéd. aBupriencesiwhte the specific
respective conductive path-formng parts are forned

i nt §APE: wetRteHetPnsbeacbngepaing ahdctrbdeshof etioé adaptor

1Othege §arts i s supported on the adaptor body, the
conffeyi fECpaPRIEEr AR nEhpareteasabpe evenpettingnpRste, and the
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falligg_ofi iron1the adapt or body. Since the formng
st EpP6FTtRe CBRBTCEPT e hat homeF ni igthpar farmgdtprtween these

T TR a1 S S0 S St emeto the curing

adap£8£tment, thereby forming fhe insulating part, an
anisotropically conductive sheet that insulating part, in
which the conductive particles do not exist at all, is
formed can be surely obtained.

In additicn, it is unnecessary to use an expensive
mold used for producing the conventional anisotropically
conductive sheet, in which a great number of ferromagnetic
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 is supported on the adaptor body,
the conductive path-forming parts are prevented from
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



G

body is prevented from being danaged in the formation

of the anisotropically conductiwe sheet. According to

t he adaptor device of the present 5 invention

obt ai ned by. such a process, accordingly, necessary

el ectrical connection to respective electrodes to be
insp%cﬁed oL a circuit device, which is an object of

i nsp&ELFBRAPLEnSBRPREFEPY REnFevcthe reeshins idfk ©ie @iaptor
arragggnegg ﬁaéterﬂ f_such e|] ectrodes to be )

i nspect &d; > andc B helebEdP P ot RE 19302yl oihddts dipimsition of
resp iye. odes. to_be inspected can be surely
achiggédgg%gégg%éhc g%y %?%ﬁ#?%ﬂ%% $1°%% i nspected are
arranged af.a J3; pi.tch nd a high density. In

addi ti on, fhergﬁggtgfig%%cgggp%Pr gﬁ%ﬁcgnogdgg?oPresent
devi £vERP: B S8EUCEd; ' (ddty .15 can.be

achi ev‘éd. JAccor ding to l%’ﬂ'gs‘g#g% %%%éélén’sﬁecc o|rc§1r;1llrlgl§"’

appaiéteissd Oy elfdd €M da deVvd GRS fQﬁ*%%‘yéﬁ?ayfive electrodes to
I nventi on, necessary el ectrical | nspecti on on a

Ci r ask tirleye Stad WE G diSrd@fi ¢ R OfwHiRSPEG! Ia@N oG8R+ of
be surely perforned irrespective 20 of the arrangenent

pat tigrapeaft igdrectdandes: tanla y nepaehed afrrekP@ctiikelUbl the

devi ce, and necessary electrical inspection on a

Ci r uittargmricoe gant tearns wifelsycpecll @cmddeserRowbeninspected, and
el ectrodes to be inspected of the circuit device are

‘1%rr@myﬁﬁﬂﬂIMiaﬁamﬁméqpﬂt@bna&dtaohigb despetyivédbelectrodes to

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
cr 09§ dacpieetad wieawbiel susedat kryielred24venoratnuchion
of an exenplary ani sotropically conductive

electrodes to be inspected are arranged at a minute pitch
and a high density. In addition, the 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 devices of the present invention, necessary
electrical inspection on a circuit device, which is an

object of inspection, can be surely performed irrespective

- 20 of the arrangement pattern of electrodes to be inspected of

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

arranged at a minute pitch and a high density.

25

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view illustrating the
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sheet according to the present invention. Fig. 2 is a
cross-sectional viewillustratingg on an enlarged

scal e, the construction of a principal part of the 5

ani sotropically conductive sheet shown in Fig. 1. Fig.

3 is across-sectional viewillustrating a state that

a material |layer for conductive el astoner has_been )

f or Ted i U éle £Sabie SEGPRAEY NG pPatECPEFgLlY Fenguctive
cro§§&§qﬁ%kpn%1.view iléustratinﬂ,,on an, 10 enl arged

scal'e ST hE SREESr TSl “Pay8F PEFSEBhALBYEREI B ast oner .

Fig. 5i cross:sectional view illustrat.i state

that a mi%ﬁ%t iég 1 of &Y B SR &4 50 Jtlﬂglssfartaéﬁnﬁ’ on an
| ayeh 159450 ive, el | i ckness- W s

iy entrarefhatdip, ‘fue PEhoEEhet o B0 S RETRGITE agr of tne
5||ﬁ%ﬁ%@%&@ﬁiéa§§§t8on&HB£'9eCQHQQEté ﬁwﬁlfﬁtﬁ Fq,

| ayer has been fofned on the ~releasabl'e supporting

plate. Fimig7 3 S LIQVHSLd A1V AW i1 iR a state
state that a netallic thin |ayer has been fornmed on

t hetR@tcanducetvel el apépneor | 3¥RiuctiGe $14St@ner has been
cross-sectional viewlillustrating a state that a

resfstmédyen Havéhgaopend ngsphast hegrnpioferd on the

nmetallic thin layer. Fig. 9 Is a cross-sectional view

il lustrafiigy @ skabecrdSstbattiehall wrasksihavetbaeing, on an
formed in the openings of the resist layer. Fig. 10

10j s enb3osed sswtlonathe i étialst¥ate ngfar 2ondi@teve elastomer.
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that a plurality of conductive path-formng parts
Fig. 5 is a cross-sectional view illustrating a state

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

Fig. 6 is a cross-~sectional view illustrating a state
that a‘conductive elastomer layer has been formed on the
releasable supporting plate.

Fig. 7 is.a cross-sectional view illustrating a state
that a metallic thin layer has been formed on the
conductive elastomer layer.

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

- that a resist layer having openings has been formed on the
metallic thin layer.

Fig. 9 is a cross-sectional view illustrating a state
that metal masks have been formed in the openings of the
resist layer. |

Fig. 10 is a cross-sectional view illustrating a
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have been fornmed in accordance with a specific pattern

on

the rel easabl e supporting plate. Fig. 11 is a

cross-sectional viewillustrating a 5 state that a

material layer for insulating part has been fornmed on

a rel easabl e supporting plate. Fig. 12 is a

cross-sectional viewillustrating a state that the
reIeﬁ%ﬁﬁ?etgﬁﬁpérPﬂHﬁabFEYeOfoﬁo%ﬁ¢%le%ePaE%h@@%miW% parts

has been 10

pat h-f or p refowmd

supepﬁﬁﬁg]ggg ﬁom réPe%g‘é‘BJF%a%%pVbW}Pn@ pecefignpattern on
mhlcg ethel teg er for inpsulating part was

formsa® FFgco13 #% ﬁuggggglg%d? Bl view illustrating

a

tate t | at art _h been fornmed_betwe
adecent Eq%%dhgfﬁfeahég‘SﬁofﬁFﬁaoBﬁﬁtgleTS i} tfﬁgﬁgg a

3 cropsesephional nyiew if !y d;*é atgng the COQ%%%Q}% been

an adapt or devi ce accor g toaTfits

of t Ferfdesemt s | FVE éé)@lel:é%&)tlonsgb%lcgoss secti onal

V|em1|IIustrat|ng t const

an adaptor body

in the adapgor 1devisCg ehewWa_s20+kOnkh 9vidd- 1Ei st%gaiﬁg a
a cross-sectional viewillustrating, on an arge

scalssatan tamﬁogﬁ@maaédyam@%ﬁo\f@cﬁ%&;%ldﬂé tR& which the
adaptor device shown in Fig. 14 s a -
cr osrRRett ionalp At ieve d bl iust &ﬂtrltngre&e 2% raledt, e Hatathen
material |ayer for insulating part has been fornmed on

18 f sope rsmposeel afin tthe addpiaeabledgupbogtih ilatke, on which
cross-sectional viewillustrating a 26 state that
rel &@sabiedegigdotayey Foat dnsolawiingh paandwelsi fermed.
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Fig. 13 is a cross-sectional view illustrating a
state that insulating part has been formed between adjacent
conductive path-forming parts.

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

Fig. 15 is a cross-sectional view illustrating the
construction of an adaptor body in the adaptor device shown
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
state that a material layer for insulatinglpart has been
formed on a front surface of the adaptor body.

Fig. 18 is a cross-sectional view illustrating a



pat h-form ng parts were forned, has been superinposed
on the adaptor body, on which theg material |ayer for
insulating part was formed. 5 Fig. 19 is a
cross-sectional viewillustrating a state that

insul ating part has forned between adj acent

condgg;{ve pa h-form arts. Fig. 20 is a . )
Ccross-a&ct Fonal® %W%%sﬁ?%@‘?%@ h@PladdhstFructiish gonductive
an o) A cordin 0 a second. 10 enbodi nent

of t %P%rfe%%ﬁjfﬁ?%%l Toh " i%cfr“ﬁf'i AP AT -HRahigRgsed on
Vi ewh J | j e _caqpstruction qof an .adaptor body

1t SRR die o SR L s AR DR 2030

cr osm%gg@lpé@@ma{% lystiating, on an 15 enlarged

scal e, an anisotropically conductive sheet in the

adaptor deygce1§hewnai Brbbg-s20ciFhg1 ¢3! L ¥SLLA 88ing a

the construction of an electrical I nspecti on

appasiaites Hert (ilrféii'llattﬁ@“ﬁ_‘a(ist %%orf@'rﬂ%dt %e%wefe'nr %Hj acent

enbodi nent of the present invention. 20 Fig. 24

i || wsindategs vieh @ aadnRForGhigopa@f.san el ectrica

i nspection apparatus for circuit devices according to

a secondFegrbotlh nemta of rdde- psesenial nvent i OMudihtidly the
illustrates a state that conductive path- form ng

par E8nRavechéen bdr medabwprerodengcenbycpedipgeral a 26cond
ortions of portions to become conductive path-form ng

(gar?@bpﬁlﬁeéﬁnQ@ctheepehasnbnénvéayéon.Fig. 26 is a
cross-sectional viewillustrating the 27 state that

the conddfctd ve paitth-& orifisay gsmrttiodveriseenillustrating 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, an anisotropically conductive sheet in the
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adaptor device shown in Fig. 20.

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

Fig. 24 illustrates the construction of an electrical
inspection apparatus for circuit devices accerding to a
second embodiment of the present inveﬁtion.

Fig. 25 illustrates a state that conductive path-
forming parts have been formed by removing only peripheral
portions of portions to become conductive path-forming
parts in a conductive elastomer layer.

Fig. 26 is a cross-sectional view i1llustrating the



formed by renoving only the peripheral portions of the
portions to becone the conductivespath-formng parts

in the conductive elastoner layer. 5 Fig. 27 is a
cross-sectional viewillustrating a state that a

material |ayer for anisotropically conductive

el astomer has been formed on a front surface of an

adapt 8FAtBoEYA T nthh S PrtRietVorPaifhf wanvenhtiagitd have been
adaptgr device. Fig. 28 is a cross-sectional view
i||us?P£¥l?ﬁ% % r%@t%{ erhatthihPadahsie berprtiges of the

whi ch _t he. naterl | aye for an|sotrop|call ] o,
conduR?T TE°RT at 3?%? l"%as CHOrTRRAU A S Radih - d‘yﬂléer’éﬁ parts in the

betmeen e Ienplat and the other tenplate. Fig. 29
is a cg%c?ec i il et‘weelfmlieﬂ’f%tratl ng a state that

a anlsotr calbLy.conductive_s eL h been, . 15 .
f%rned on ?E f?zn% sungggsoFeF 2 a%aleewbo%}u?tratlng &

pr Od%t@ntr%g.la@ Qr[ai.%q:lvj]'acle la eq: f')bq: a%l%otroglcally conductive

Cross-secti VI ew | ustrdating an arran

st at & 0f s AL HI NG LIL HJS QRS arfr% el:ptscalrrfa!ceb%(%y -an adaptor

20 Fig. 31 is a cross-sectional viewillustrating

dir eQiddfP}nSlrpftr@ PRGBS o @ RPNV tiend 1MEHHRlr device.
| ayer or anisotropically conductive elastoner in the

producti onrFi@f 28 coHnventionalsadapt L1 dﬂﬁi’éﬁelllustratlng a
[ Description of Characters] 25 | a Adaptor device on an

uppersisitde thakb tAdaptiapidevibeeyQnoa Wwbweh $heéemaZerial layer
Hol der, 3 Positioning pin, 28 5 G rcuit.device,
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-sectional view illustrating an
'arrangement state of connecting electrodes of an adaptor
body.

20 3 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 conventional adaptor device.

[Description of Characters]
: 25 la Adaptor device on an upper side,’

1b Adaptor device on a lower side,

2 -Holder, ) 3 Positioning pin,



6, 7 Electrodes to be inspected, .10 Anisotropically
conductive sheet, 11 Conductivegpath-form ng parts, 5

11A Material layer for conductive el astoner, 11B
Conductive el astonmer layer, 12 Insulating part, 12A
Material layer for insulating part, 15, 15A

Rel easabl g, su rein | ates, 10 16 Metallic thin
Iaye?§17 §F§$gré§%$?gr17a Openi ngs 18 Metal nasks,
20 Adapt.or _hod 1, 21b, 2l c Conpecting el ectrodes,
210 P ro BRSCEHRERE: 5] &

el ectipden2deLOLSpRRL 1 1 L0RIPREL S, o@SComecting

el ectrode reg

BPetPPBAEs®d15 22 Ternina

r-side inspection head,

Loverysi deohaapeetbogabear nala, SIhd nspect ion

el ectrode devi ces, I'nspécti on el ectrodes,

5038, 1530 Rheekhhgahapbtesor 24RdnCHPYSULPLLLSmer D,
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55b Ani sotropically Tonductive sﬁeets, 56a Upper - si de

supparts NgoRhakeivéSe28btba¥er 1 5{ 4., supporting pl ate,
57a, 57b Connectors, 80 One tenplate, 81, 8la, 8lb

Fer r azagnehs el subsy apeer parts, 29 82 Non-magnetic

subst ance parts,
12A Material layer for insulating part,
15, 15A Releasable supporting plates,
lé Metallic thin layer 17 Resist layer,
17a Openings 18 ° Metal masks,
20 ' Adaptor body,

+ 21, 21b, 21c Connecting electrodes,

2la Pairs of connecting electrodes,

22 Terminal electrode 23 Internal wiring parts,

25 Connecting electrode region,

50a Upper-side inspection head,

50b Lower-side inspection head,

5la, 51b Inspection electrode devices,

52a, 52b Inspection electrodes,

53a, 53b 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 Ferromagnetic substance parts,



\,,,../

"ani sotropi ca

83 El ectromagnet, 85 The other tenplate, 86, 86a, 86b
Ferromagnetic substance parts, 87 JNon-nagnetic
substance parts, 5 88 El ectromagnet, 90 Adaptor body,
91 Connecting el ectrodes, 95 Anisotropically
conductive el astomer sheet, 95A Material |ayer for

ani sotropically conductive elastoner, 10 96
Conduc?? ve Nearimafaserileg sphstencegpalaisul ati ng part.
BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The

enbodi frent £16CtERaagnesent i nvent 86n e oer template,
herein %teg be described in details. <Anisotropically
conduct ve® Sheet &P Fif§rrpmagng tdco ssbsdanicon BR MSew

illustrati the construction of an exenpl ar
ani sot —gpi Blgplﬁﬁ‘a@a‘ﬁ&b& WQSt‘?‘FC?hB@Ftﬁcchrjm né to the

rese inyention, and Fig. 2 is 20 cross-sectjonal
\%i ew ﬁtq usééreigtcitﬁﬁfnagﬂegn enl ar gedggc:'alpéapiiorffe%o‘dy'
const rguct | f.a.principal part of the

e egPﬁ)?C%égﬁdﬁg Egléog?]%et shown in Fig. 1. In
this ay sokfop] duct | e I [ty
of c'_onduct%ve?%g?h#¥%?%?g988%%¥?§§?§ éja%%t%x?gn%fl%%;cr n
a th'@@ﬁﬁsﬁaﬁb§§aﬁ'i§§ék9909fag§SBE§o§§S§&l?rSonducaive
arranged in accordance with a specifi pattern, an
i nsul atbR@cp@it, 12 nmutual Iy insulating these
conductive path-form ng parts is forned between

ladj acest fonSereimes i yerpatdrhoigi fgroarts 11 in a

state integrally bonded to the conductive

~ pat h- D@r m hgs pha t snd Ipadhe

BEST MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present invention will

15 hereinafter be described in details.
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<Anisotropically conductive sheet> -

Fig. 1 is a cross-sectional view illustrating the
construction of an exemplary anisotropically conductive
sheet according to the present invention, and Fig._2 is a
cross—sectional view illustrating, on an enlarged scale,
the construction of a principal-part of the anisotropically

~conductive 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
the sheet are érranged in accordance with a specific
bpattern, and insulating part 12 mutually insulating these

conductive path-forming parts is formed between adjacent



specific pattern of the conductive path-formng parts

11 is a pattern corresponding tgaza pattern of

el ectrodes to be 5 connected, for exanple, electrodes

to be inspected of a circuit device that is an object

of inspection. The conductive path-formng parts 11

are forned by causing conductive particles P

exhi *B?W%tmr@ﬂyrﬁqr@lw regiitsailded ni @ ataites dnaeomglly

el ast %£§_¥ner|c substance in a 10 state oriented
' Y %WW&@%% OdTYi@et Petsof 1t heThe

sheet . t he other the insulating part 12 is
f or ned (ﬂ%ﬁﬁ?% oI H°€d§G5§W§n@ét h&PTR6BY R8Ets 11 is
con%; the conductive particles P at all. The elastic

pol yier & SibSTARES P&FﬁpﬁgtPhé PoldGety 9& electrodes to be
P A8 15 era et e LB BB TR o o <

substance mng t
di ffenent: fr c h 4 . t he.
enbé%fﬁgﬁf'd%ﬁhggrgpgg gpr%ﬁegpgacpar slPﬁg?cg%ﬂn‘

d f
conduct i Vﬁ@%&héﬁﬂ@rﬁﬁ St ol 181, ; fgég udi g:e rfgﬂ]med by

20 the surface of the i ating pa are orne

onecaukfiagecoHBRBE i o8I hageikNeEi 8- b it +1 4§ magnetlsm to be
ani sotropically conductive sheet 10. According t

suchoapaenbadifesh, iAsGDALULYI ¥EapRI R p§y§$é§ié”§ﬁ3%tance in a
low in resistance value is surely formed 1n 25 each

1Ccondtieteverpahhefiossn £y paril ldn begaysenibendedrwesOfdirection
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conpression by pressurization is greater in the

condbictheesheat h- flor miheg giardr bddharchen iM@lating part 12 is

insulating part 12, 31 whereby changes in resistance

vaIﬁ@r%gﬁlhStanhah@$51©rpolymerlc substance that does not
contain the conductive particles P at all. The elastic
polymeric 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.

In the embodiment illustrated, projected parts that
the conductive path-forming parts 11 are protruding from
the surface of the insulating part 12 are formed on one
surface (upper surface in Fig. 1) of the anisotropically
‘conductive sheet 10,

According to such an embodiment, a conductive path
sufficiently low in resistance value is surely 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 in the insulating part 12,



variations of pressurizing force can be | essened. As a
result, it can be prevented thatziconductivity varies
bet ween the respective conductive path-formng parts
11 5 even when the pressurizing force applied to the
ani sotropically conductive sheet 10 is uneven. The

‘el asti c pol ri c sybstances form ng the conductive
patﬁ%ﬁgﬁﬁwnéﬂgﬁg?§ iy 5ﬁ81FF@HFﬁsﬂ?g??n@g%ﬁ??t19ha%%?5 or

b . ] iff t.f h other. 10 Th

ol 2 St T OBy epF cPEEBSPRACLST! BTG Theoe cbRttRe e Ao @
th- ' 1 dt ' ti t,12

e e ek S S T S

StrH%&HE@n €ﬁ fgé?@%SEEQEyggﬁ&&céﬁﬁ?éﬁ%%e; g££1§ a%ﬁs 11

mat eri al's usa tai ning suc i ¢ por ymeTi

515 §UQ§t@Héﬁsthga%ﬁgfsgffgiﬂ?rf&%%%r%#ﬁ%iéﬁsg%sgﬁgifiC

exanpl es thereo cl ude conjugat ed ene rubbers such

as aPOkybHOBIE LNy F4bhGEct R Winlet URPEs RRLYLSOPT ene
rubber, s;yrene-%utadlene copol ymer ruﬁ%er an

acryl oni triel %ﬂ.a@ﬂﬂi@db@lgm%(éﬁ@ ¥OBEthHPBSI fo2R4ng the
hydrogenat ed products 20 thereof; block copol yner

r ubbendusticre gsat-yf@nerhytmdiene: denedd olsulating part 12
terpol ymer rubber and styrene-isoprene bl ock

copmiy ey sthanchny drogeinéfieachry qust Sddereofsr .

chl oroprene, urethane rubber, polyester rubber,

10epi chl or Bhgdelastibbpplymsiicconestambes , forming the
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et hyl ene- propyl ene copol yner rubber and 25

et IATERE NS Padie-dimriad eepdisy ddr andblidre, iWserlating part 12
weat her resistance is required in the resulting

aniddét PFFieaab) e ardudta nie stidsttan@eisn hialvd nenfso dinesistl inked

32 described above, any other material than

Coﬁtﬁﬁﬁﬁéﬂedieﬁé curable polymeric substance-forming

materials usable for obtaining such elastic polymeric
substances, may be used various materials. Specific
examples thereof include conjugated diene rubbers such as
polybutadiene rubber, natural rubber, polyisoprene rubber,
- styrene-butadiene copolymer rubber and acrylonitrile-
butadiene copolymer rubber, and hydrogenated products
thereof; block copolymer rubbers such as styrene-butadiene-—
diene block terpolymer rubber and styrene-isoprene block.
copolymers, and hydrogenated products thereof; chloroprene,
‘urethane rubber, polyester rubber, epichlorohydrin rubber,
silicone rubber, ethylene-propylene copolymer rubber and
ethylene—probylene—diene terpolymer rubber.
When weather resistance is required in the resulting

anisotropically conductive sheet 10 in the embodiment



rubbers is preferably used. In-particular, silicone
rubber is preferably used from ghe vi ewpoi nts of

nol ding or formng and processing ability and

el ectrical properties. 5 As the silicone rubber, is
preferred that obtained by crosslinking or condensing

or e SP S HPRE bR octiix (3 ik THR G (AT QP pbiAded diene

a ear, rate of 10-1 sec.anq may be.an

of congeﬁ%gif%wégéﬁhfggﬁ%ﬂ%ﬁﬁé; tgﬁep%f%lgﬁgafhg§éflcoxe rubber
havi i d [ . .__As i f.i

o o bl UL R BB 1o B lite o=

raw/fdﬂﬂ%ﬂg éﬁﬁ'ﬁédﬁé@gi '|JH§¥¥% %%&f%ﬁ%gﬁgﬁﬁggo goperties.

met hyl phenyl vi nyl silicone raw rudbber.

Bubber pretetrbl yi DasoRe "PhisKA} ars Wi 0bker 183 MM at obtained by
(wei ght average nol ecul ar wei ght as determ ned in

t er nErosefl istkandard @.@nﬂ%&ﬁé&%ge:li 8 oS3 iShAld ABBY. The
hereinafter) of 10,000 to 40,000. It also preferably

has ld quikestillaconeeirgbbeti pireirBibbo) hadexn (Askadki®y not
Mv Mh of wei ght average nol ecul ar wei ght Mwv as

det dighredthant épispof set andansh 20r@o| ¥5t ¥ €REat Orate of
nunber. average nol ecul ar weight M as determined in

terif ofsest amdiama yp dley stryr erfe confdlensarnd cshalylpe ap@idi tion type

herei nafter) of at nost 2 because good heat

14 espafahleseshaehhgvedvinyt heroesubti hgdcorgilictrvep. As

path- formng parts 11. 25 As the conductive particles
P cOhtal hktd FrRAMALes chheteef venpnt hefoenihgnedr démathyl
conductive particles exhibiting nagnetismare used in
t hat 1 Stch PaFy cFelbenn Bmetzglvenyl | §ibiteneedapyrabler and

rocess ich.wll_be described
P meéhYlgggnylggnyl silicone raw rubber.

The silicone rubber preferably has a molecular weight

15 Mw (weight average molecular weight as determined in terms

20

25

of standard polystyrene; the same shall apply hereinafter)
of 10,000 to 4b,000. It also preferably has a molecular
weight distribution index (a ratio Mw/Mn of‘weight average
molecular weight Mw as determined in terms of standard
polystyrene to number average molecular weight Mn as

- determined in terms of standard polystyrene; the same shall
apply hereinafter) of at most 2 because good heat
resistance is achieved in the resulting conductive path-
forming parts 11.

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



E

subsequently, so as to align in a thickness-w se

direction of the sheet. Specifig3exanples of such
conductive particles include particles of netals

exhi biting magnetism 5 such as iron, cobalt and

ni ckel, particles of alloys thereof, particles

cont.aj ni tal, particles, .obtalned by using
tiu%é?%%%tiéﬁﬁgit%gﬁg ré& E%PF?EFeSWBﬁE ﬁngihﬁ described
sur fages Rfe§ care pacti ¢l w;th_a_petal havin : .
good conéﬁ%?ﬁv?fy%osﬁgh%és%égga,lgiFVEH??E%FfidVﬁ%?o?lreCtlon
10 hodinemsraad pagticl esc obL ahord bye Usido DArtIc! <%,

of a non-nmagnetic netal, particles d? an’'I norgani ¢

SUb%b@ﬁﬁ%iessEﬁalﬁ§e9b§§§igfégsoFoﬁeggigig#ﬁ§b9€i agnetism
pol yner as core particles and plating surfaces o t'he !

Tor eupdr bischiesni £Bpal tCAREURE E¥E] Wﬁ%ﬂ&l{f?t@% SHedy s
as nickel or cobalt. 15 Anong these, particles

obt ahredolly pairBgcheckebntpanlihgl 89cRSa CREEa PArSA £ €81 es

and plating their surfaces with gold having good
condbteinetdybarespnef enabéypuseidc1dNo parddedllprticles and
l[imtation is inposed on a neans for coating the

surPheesngf suhtaces eoPathé ctese watt tdlee L0 condieid bl having
nmetal . However, for exanple, a chem cal plating,

el e39Pdprandngtivhiy t evucly a5 wapbr sieposi t ipeni lprdioes or

is used. Wien those obtained by coating the surfaces

10of ¥hRA1WHr 2ArRIETH izl 65 vihtm itre dundiudiioy @astiall ey ©f a
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used as the 25 conductive particles P, the coating
r at TR RPN £ 0 ioFe lan RaEE ot f int Hndrgasdsd setistance,
nmetal .to the surface area of the core particles) of ‘

t he® EBh ARtV Tt Son PheTAE 1P iafl @ Slivaess ass core
0
pr %Jaerrtaibcllyesatarllc?apsltatﬁ%g sr{xorrfeaces of the core particles with a

conductive majnetic metal such as nickel or cobalt.

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

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

- 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 conductive metal are used as the
_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 .



preferably at |east 45% particularly preferably 47 to
95% fromthe viewpoint of achiewsg good
conductivity. The anmount of the conductive netal to be
coated is 5 preferably 0.5 to 50 % by mass, nore
preferably 2to 30 % by mass, still nore preferably 3
to 25 %b §lnass artlcularly preferably 4 to 20 % by

nasspﬁﬁgé

%ns‘f‘ﬁ%a%%‘i elS pﬁmf@r@@ly Whenl ¢ dret chifduatd e

t foated t he coating anount
ther%’é? ’éa‘b %f%‘faﬁ%ﬁ% 45510 B % Byl apol e femately 47 to 95%
prefgéabl 2 to 20 % by still nore preferably 3
to 1 gf‘b?f'?msls L EH ?féhjc%‘fle‘l%a&CtQ%C@snduq‘Wéflty
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preferably 1 to 10, nor pre ny
nor e gtefcenahl %yrgffetr%lbi P ipulsar] W & & %%ldy L oo the core

1.1to 4. 20 en conductlve particles satlsfylng
congiatritaRy esar ewHsfdihbhe ohesdhtli vad ne@duUely Y& coated is gold
path-form ng parts 11 becone easy to deforn1un er !

pr esder epaaiidgsabuaieRherebecliki pakre@Bbagt 0.8 to 30 % by
achi eved anong the conductive particles in the

- 1condeesi veopat brederabyypar ts 2b. $2ByNaapart kewhar more

limtation is inposed on the shape of the conductive
parPrefesaPlyHdwevel> ¢hby anespbekedabhythencble particles.
shape of a sphere or star, or secondary particles 35
obt ai ned We aggridgats iy anfeeser paf tiled esofdumishe particles P
vi ewpoi nt of
is preferably 1 to 100 pm, more preferably 2 to 50 pm,
still more preferably 3 to 30 um, particularly preferably 4
to 20 pUm.

The particle diameter distribution (Dw/Dn) of the
-‘conductive particles P is preferably 1 to 10, more
.-bpreferably 1.0l to 7, still more preferably 1.05 to 5,

particularly preferably 1.1 to 4.
When conductive particles satisfying such conditions
-are used, the resulting conductive path—forming parts 11
become easy to deform under pressure, and sufficient
electrical contact is achieved among the conductive
particles in the conductive path~-forming parts 11.

No particular limitation is imposed on the shape of

the conductive particles P. However, they are preferably

in the shape of a sphere or star, or secondary particles



permtting easy dispersion of these particles in the
pol yneric substance-form ng material. Those obtai ned
by treating surfaces of the conductive particles wth
a coupling agent such as a silane coupling agent, or a
| ubricant nmay be suitably used as the conductive
particles P. By treating the _surfaces of the
particles with the coupling zfgsent or lubricant, the
durability of the resulting anisotropically conductive
obtatheeét Wy dogapegaeichg Stibbseonshict tVes pafroinc| ébe P af@vwpoint of
preferably contained in a proportion of 15 to 45%
permintengr ebeyabfisri2@st.on 40% | nhess npagftialeol ume the polymeric
fraction in the conductive path-formng parts 11. If
subst hh&~fbopard matetixl .t 00 | ow, conductive path-form ng
parts 11 sufficiently lowin electric resistance
vathiseneptatiedoeyohtrabnibey | sursanes caseshe ldorklhetive particles
proportion is too high on the other hand, the
withr esabipliggcagehctdusd pat b- Edbrafengopalisy abknay eoliablupricant
to be brittle, so that elasticity required of the
may Gendutctihie pelel- ber mhagcpadtctit: maythatesbel .adhi evseting the
in sone cases. In the present invention, the -
surfatesodff ofticc apdnticnasiuei tivetishesduplng i sgeit abnetuyicant, the
subj ecting a conductive el astoner |ayer supported on a
durabeliegsabFe supparesubgigp ataditottaterl bpamdraoabihivag,sheet  is
thereby form ng the conductive path-formng parts 11
impré&¥ddanged i n accordance with the specific pattern on
the rel easabl e supporting plate, formng a materi al
| ayeh fesnduasilat ipagtpards campased piefardbly MajoAtadled in a
which will becone an elastic polyneric substance by
prop@eiing 6fred tobetveenrehpseraaptycid vo pat hif aeiiBgof a volume
parts 11 and subjecting the material |ayer for
fractiguliat tRg qakuct Dve PaUr FdhilngephAwNtL1 .t heres proportion is
formng the insulating part 12. 5 The conductive
too BhaStRRBhcH @¥ehats- Rtmhgegabys fQar BuAgiciently 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 1liable to be brittle, so that elasticity reguired of the
conductive path—forming parts 11 may not be achieved in some cases.

In the present invention, the anisotropically conductive sheet 10
" is obtained by subjecting a conductive elastomer layer supported on a
releasable supporting plate to 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



o

a material layer for conductive elastoner with

conductive particles exhibiting3eaagneti sm contained
inaliquid elastomer material, which will becone an

el astic polynmeric substance by being cured, applying

a magnetic field to the 10 material |ayer for

con d e el astoner . t hi ckness-w se direction

t her Sof° ard ‘s F&dt g %Exﬁheeﬁpaﬁlﬁﬁ3éF pgymeric substance
CoNduCtue, £l ASONen, Q. A,CYLAG Lrgatent, The, oo,
progﬁgtionggroc§%§ ofatﬁénanlgotr%ﬁ%@%ﬁ%ﬁvecgﬁ ficfpyaing parts

shegty %%dm§dbj@%%yﬂ@a&%. mg%Fgggﬁrh%?gr %%Fa%FSH%?ting part to

specifically. << Formation of conductive €

| ayer 22 rAndRtteldadneher Qﬁ@gHﬁy'fgrﬁhﬁgteﬁgr'H%hmati g part 12.
conductive particles exhibiting magn tlsn1é|sperse%

bn a liquite €beeioMBFe NBILI4dhar WHEY Wd loIDSCOMR 3 forming
el astic polyneric 20 substance by being cured, is

first mprepased]laged tthe copbebkbalefelageBAUet hY€h conductive
el astoner is applied on to a releasable supporting

pl apert5cier Bghibtitangohagnadiusii ¥éntpahbdf OnMk NBiguid

parts, thereby formng a material |ayer 11A for

condbgstoreel mstontalaswhitbisvihl edecom&i gn 8lasthid hbSlymeric
25 enbodi nent, the conductive particles P exhibiting

maghePs sancarky chaiagnedred, tdpphntegi alméayetid 1 dlad to the
conductive elastoner in a dispersed state as

10 | 1 m_tentel 1aveErgfon. corduat iegyretaesténer dit sa ttteirkness-wise

appljed to the material layer 11A for conductive

el aR O ieh HRer el canes3ulY eting rdee imntehakofayer for
theregi orjent%gg t he conductive particles P

di STETSETT Y t et HEPBRET af© | 2yt A $era uehduct i ve

elastone& so_as to.align in the thickness-w se |
hé production” process of the anisotropically

conductive sheet 10 will hereinafter be described

15 specifically.
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<Formation of conductive elastomer layer?

A material for conductive elastomer with conductive
particles exhibiting magnetism dispersed in a liguid
elastomer material, which will become an elastic polymeric
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 11A
for conductive elastomer as illustrated in Fig. 3. In this
embodimept, the conductive particles P exhibiting magnetism
are contained in the material layer 11A for conductive

elastomer in a dispersed state as illustrated in Fig. 4.
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direction of the material |ayer 11A for conductive

el astoner as illustrated in Fig.33. The material |ayer
11A for conductive elastoner is then subjected to a
curing treatnment while retaining the application of
the magnetic 10 field to the material |ayer 11A for

conductiveg ﬁggﬁéeﬂéff9él a§£e£h§é°EBR£9eéh§o the material

application of the nagne icf

condugtd ver Bl a3 ONRIndia%alvel %]a‘@ttopnetﬁ% Cc%%d %%H'c&%ess —wise

particles P contained in t he astic
subsiianceiidh anddier o %S{o%‘%l%%ttl lthgen co?ld'hla%l%%

t hi ckness-wi se direction is rmed in

supperttedlen B ke spelreasahhe t%@pﬁﬁlfttelﬂ%lph é{% r1318S for

illustrated in Fig. 6. |In the above-descri

processiucasve matertoalerf @b ker Aong 1tibe nel @asakheckness-wise

supporting plate 15, nay be used a netal, ceranic,

r eS|dnr@|CtaO@om:EO$lhbemHateﬁrliaal 1theteafta 20rAsoadnethod

for applying the material for conductive el astoner,

may epestomgraapr idlingraeedodnsatlh.as.scTieematerial layer 11A

prlntlng, roll coating nethod, blade coating nethod or

t hefoFi kendyreivhi ekassemef Lhethanesuhhebayértd1A toring

25 conductive el astoner is set according to the

th| [ )2 Wl’ébh%u’é??@/énplaghtl{i%rfm?]ﬁylpamsnt@f behe magnetic
or pp ldﬁg neans for ap ﬁ ing the magnetic field to

the 3B ¢ etraImetgBial 1 Y%¥ Ebhdireri vendrativeeelastomer or
pg used e]ectrona nets, permanent magnets or the

Ilke The® Y?ﬁQﬁEﬂt?h%f R ¢ | @F 1Pl gt ee f@91d

I 11A f duct | ast
TR, Lo AR B P FRY (Lo 5 16 68 2

Ei:élhductlve particles P contained in the elastic polymeric

pl'

substance in a state oriented so as to align in the
thickness-wise direction is formed in a state supported on
the releasable supporting plate 15 as illustrated in Fig. 6.

In the above-described process, as a material for
forming the releasable supporting plate 15, may be used a
metal, ceramic, resin or a composite material thereof.

As a method for applying the material for conductive
elastomer, may be used a printing method ;uch as screen
printing, roll coating method, blade coating method or the
like,

The thickness of the material layer 11A for
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



The curing treatnment of the material |ayer 11A for
conductive el astoner is generallygconducted by a heat
treatment. Specific heating tenperature and heating
time are suitably preset in view of the kind of the
mat eri al for 10 el astoner formng the material |ayer

11A ctive t oner the time required for
nnvé%@% tag co&&%t&s€écoﬁgPF tiVeselapgomer, may be used

F f f .

et AT Oﬁ“aﬁ%](%% ar PeERBES nerRg R B Hiaerfke s

f d t d t. |

| ayer 12%&%@%%%8‘?%05% e 5P uctbjicveféle?d@ Fitiged to the
pl at@ tE3ias lb&%%sﬁﬁﬁt?g 'Boﬁhgthngéﬁggkgﬁekay?ereferably

in which a plurality of openings ave beéen

in aﬁcQh@@ﬁ@@tywhhﬁta1Ea5h8ﬁﬁt9ftSOGdQCEbVE
pat h-form ng parts to be 20 forned, 1.e., a speC|f|c

pattern crHd espoid ngcéaacneerﬁ@ta@rﬁme o 12 8Ghr Q8§ Qm for
be connected, is formed on the netallic thin layer 16

by phnﬁobtlhegéaabyomérlth§&ﬁé£§ﬂ1ync£i&hc€%d by a heat
Thereafter, the nmetallic thin layer 16 is used as a

pl atFagtmehect g it s Hiatning Aepens teRosed hReUESlky time
the openings 25 17a of the resist layer 17 in the _

metafFei suitiiply ayeesd6 1w view edBctheodtatd RgF the material for
treatment, thereby form ng nmetal masks 18 w thin the

10 ope‘ﬁ]r?@%oﬂ% ey ridse snateyierl Iayws: 392 ifdustaratedive

in Fig. 9. In this state, the conductive el astomer
Iay%}aﬁﬁﬁﬁe?mn§ﬂ¢|¥9W?ﬂ#ﬁQQAM#d]EDQNMPWﬂmﬂHﬂ ofl ayrer cbhductive
are subj ected to | aser beam machi ni ng, thereby

Fif t <Lt the resist layer 17, netallic thin

r.5 16 .and conductive el ast oner Iayer 11B. As a
res§|prmgtlon of conductive path-forming parts?

A metallic thin layer 16 for plating electrode is

15 fqrmed on the surface of the conductive elastomer layer 11B
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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
formed, i.ef, a specific pattern corresponding to a pattern
of glectrodes to be connected, is formed on the metallic
thin layer 16 by photolithography as illustrated in Fig. 8.
'Thereafter, the metallic thin layer 16 is used as a plating
electrode to subject portions exposed through the openings
~17a of the resist layer 17 in the metallie thin layer 16 to
an electroplating treatment, thereby forming metal masks 18

within the openings 17a of the resist laver 17 as



et

plurality of conductive path-form ng parts 11 arranged

in accordance with the specific3gattern are fornmed in

a state supported on the releasable supporting plate

15 as illustrated in Fig. 10. Thereafter, the

remaining 10 netallic thin layer 16 and netal masks 18

are the surfaces of, th onductive )

pat g o earkn i Y S sBove Saaseri bés processive

as aeneihgg.fo r{449g tallic thin |ayer 16 on.

t he sﬂ% ace %fiatqﬁ;ep ?oﬁn'du%%\%vlgﬁ ecIaats}%lonrnalr‘_"}‘fealilerG’ef—’félf3 resist
my e dised; ar£l ' i n; -
sput?giing netho&£§%ﬁ$ﬁ§§ff&£}ﬂ%§h§ﬂ%% e%@%ﬁhfgﬁg' thereby
for maagtiigy IE{als idx tiHd Javel BGye yZ,b(?nel‘&SaQ%ic thin layer
copper, gold, alum num rhodiumor "the like. The

Shi denessl aforidiectiRtaaldliae tdnidr hayeir 4165 S Reeferablyr . a
0.05to 2 m nore preferably 0.1 to 1 m If 20 this

t hi PRmesd iity tofo comahictife waithermEdding pRAY¥es 13 arranged in
formed, and such a thin |ayer may be unsuitable for
useagsordaplicat wigheltbet spee iifics pae teasesrel ffolthie in a state
thickness is too great on the other hand, it may be

di f FPERPEteA sontheczsdsatebiensuppsuthng petakl L6 as
thin_layer by |laser beam 25 machining. The thickness

of thiUpEERERd| dPerFig. | X0 pr betreaddenT dithy tremai@ing

t hi ckness, of the netal masks 18 to be 40 forned. As a

10nat%??%%%?6rtPéPn%ﬁgthéﬁnéF@Imﬂﬁéksmisksnﬁ§ bee pemoved from

copper , |rgn, al um num gol d, rhodiumor the Iike.
The“thi Tkhedsedf Ot hePRefardwatkse 18aFE- ppenerabbyras 11.

In the above-described process, as a method for

forming the metallic thin layer 16 on the surface of the

conductive elastomer layer 11B, may be used an electroless

15 plating method, sputtering method or the like.
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As a material for forming the metallic thin layer 16,
may be used copper, gold, aluminum, rhodium or the like.'
The thickness of the metallic thin layer 16 is
preferably 0.05 to 2 Hm, more preferably 0.1 to 1 Mum. 1If

this thickness is too small, no uniform thin layer is
- formed, and such a thin layer may be unsuitable for use as
a plating electrode in some cases. If this thickness is
too great on the other hand, it may be difficult in some
cases to remove such a metallic thin layer by laser beam
machining.
The thickness of the resist layer 17 is preset

according to the thickness of the metal masks 18 to be
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5 least 2 m nore preferably 5 to 20 m If this
thickness is too small, such netal masks may be
unsui table for use as masks against |aser in sone
cases. The | aser beam machining is preferably
conducted by carbon dioxide gas |aser, whereby
Conqﬂ§&ﬁ¥% path-formng 10 parts 11 of the intended
form<can be surely forned. << Formation of insulating
part A relea ortin late 15A for_ formati
of insul J'gtgl %SQ%E%?@S %gr%w Sy iE ¥ Er‘d%‘ﬁaa{ JHAThs %'%g. may be
11, .ang | Ui as - terial,, LGh will .
becone aﬁﬁT%k%ﬁsgfgbrnéggﬁgg ¢ go 9ﬁeg?88§3%g?5nggeb%lke'
bei ng curefe {8icRpRdd fyd b
rel easabl e su%po?ti ngé %:ﬁ g%heé %%%A{Iaelt ﬁt%ge y%fégrlr# Rjgr%éferably at
st gkiaal baygr %géefBEerpéﬂigtSngopg Uum™Ner¢ this thickness
rel easabl e supporting plate 15, on |gﬂ t he
condscttiove spatih-, f ebfhngepal t sadikshane BeentRifBY1e2Por use as
i s superinposed on the rel easabl e supporting plate
15Anaeks whiadhstheasatefhabohayessd2A for insulating
part has been forned, as illustrated in Fig. 12,
t her eby Biiengliaapredcamoiachie iaenduc tonesf qraityf eomidogted by
parts 11 into contact wth the releasable supporting
pl aferhgA divbréde afjas alesen2 Aviarel2d cosdbativng marh-forming
is thereby fornmed between adjacent conductive

ni/hgoﬁaﬂ@% Intended Hiorwtear, be heureky efdated.
Iay%r 12A for insulating part is then subjected to 41
a chfigatias mhtinsmiertdby peedlAting part 12
nmut ual |'y insulatin% the adjacent conductive _
pat h- f or fi AG1SACEE181SPBPPEERBE PREEGr ABPy TRt Formpsion of

conductj ve. path-formn (Parts 11 between themas
i||{ﬁﬁq%ﬁ% grpa§$§is:é% vided as illustrated in Fig. 11, and

a ligquid elastomer material, which will become an

15 insulating elastic polymeric substance by being cured, is
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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 layer 12A for insulating part has been
formed, as illustrated 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 path-forming parts 11. 1In this state, the

material layer 12A for insulating part is then subjected to



The rel easabl e supporting plates 15 and 15A are
rel eased, thereby obtaining an anisotropically
conductive sheet 10 of the construction shown in Fig.
1. In the above-descri bed process, as a material for
formng the releasable supporting plate 15A, may be
used the same material as tha#tl for the rel easable
supporting plate 15 for formation of the conductive
pat h-form ng parts. As a nethod for applying the
material for elastomer, may be used a printing nethod
a cusied tasatweresnwhetaty ngsulalingcpatt N methody Bhadeating the
~coating nethod or the |like. The thickness of the
adJaﬁﬂtterqoéllduF'éy@r perh-formings ylaat Engipast fosmedeintegrally with
h acc%éalng to the thickness of insulating part to be
€ FOPAEGIVTheatlriarging enenent Lbfbetiweermthen abs | aybrstidfed in
f insulating part is generally conducted by a heat
treatnment. Specific heating tenperature and heating
time are suitably preset in view of the kind of the
elf33t gverapltler i avriortiingg phetesat b5 | ahdl ayfer a#@A feQkased,
theréysulgtjﬁﬁ_part, and the |ike, According to the
prodfRtF O 8r o¥es andedicrIrieal Apovendegiai vec opiertt | W@ of the
| ay.er _11B,. in which the conductive particles
cons%?hgg%%pgﬁgﬁéﬁgegl?h]a state oriented so as to align in
t | ckness-u [ ion, is subjected to the 42
Ifa}geémbeam nag%%%%r?gegt %‘%&éﬁ%ﬁ/e L par Pt HePEof Ot E@F‘@Hﬁﬂ the
releak@bld NGpbBer GNQUEEL VS pakhy fl 09 PAI LSl L Of tNE o vhar

intended form so that conductive path-formng parts

for tht rehersgedeVbidbortNLgESEAIY 18MBMNERhat NG CONAUCtd ¥ uctive
particles 5 P and having the expected conductivity can

path-ffermingebgrtobt ai ned.

Fig.

As a method for applying the material for 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 12A for insulating part is
set according to the thickness of insulating part to be formed.

The curing treatment of the material layer 12A for insulating
part is generally conducted by a heat treatment.
Specific heating temperature and heating time are suitably preset in
view of the kind of the elastomer material forming the material layer
127 for insulating part, and the like.

According to the production process described above, the
conductive elastomer layer 11B, in which the conductive particles P
are dispersed in a state oriented so as to align in the thickness-wise

directiqn, is subjected to the
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Further, since a plurality of the conductive path-

formng parts 11 arranged in accdrdance with the

specific pattern are fornmed on the rel easable

supporting plate 15, 10 and the nmaterial |ayer 12A for

i nsul-ating part is then forned between these

cond i - ] parts 11 and subjected to the

curi %ﬁé%%g%?%eﬂﬂ?%%%%g%y% or NG the2 i nsik TNy gdrareby

12, iosiHati . l,ch the caonductive

particles %}ge ﬁ%ﬁ%ﬁ%&%éé‘atﬂ%q T%Ocrénnl psalﬁucesl yii i the

obt aimechadd @dghtian, +d 4y i i“ﬂn sary..t o use an

expensive nold u'seé(}yf%}l}gtprccs)o ucl %éﬁg%gln\?feonﬁq%l parts 11

ani setarcadivh aCQ{ELLB‘ééa\&%r R Wec%o%cﬂfc%%%e particles

nunber of ferromagnetic substance parts are arranged.

20 ACeordibag itrdy tie: ApRitPIceRlh tGQNAYC UYL 3heR et y

10 obtained by such a process, accordingly, necessary

el ectxtiadaledconnecti on to respective el ectrodes can be

surely achieved irrespective of the arrangenent

pattern dfuriueh, esirte odgs]umditi theceSSHy @ReidtGAL path—

connection to 25 respective el ectrodes to be connect edp

canipsnipgepyrtachilevedanged wheactbedeheet wedBS tBEespecific

arranged at a mnute pitch and a high density. In

adde‘gBﬁ?ntﬁﬁepféaméﬂi OR thset rdBeasdibsechupporting plate 15,

ani so%ro ically conductive sheet can be reduced.
otl'aetrtesinl glayari 423 Eevsinsetstbnal pgrewis then

iII%stra in% the construction of an adaptor device

acc ?HT"?]CE; hoEEeeR  Shess epmdut R withhEoprésgnparts 11 and

invg i on nd Félg 15 |{s a cross-sectional view

i1 1°Us Jrea‘f"r%‘g B HEapPeriBadyr¢ateeRt . thereby forming the

- insulating part 12, insulating part 12, in which the

conductive particles P do not exist at all, can be surely

15 obtained.

20

25

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
substance parts are arranged.

According to the anisotropically conductive sheet 10

. obtained by such a process, accordingly, necessary
electrical connection to respective electrodes can be
surely achieved irrespective of the arrangement pattern of
such electrodes, and necessary electrical connection to
respective electrodes to be connected can be surely
achieved even when the électrodes are arrandged at a minute

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



adaptor device shown in Fig. 14. This adaptor device

is wused in, for exanple, an open short-circuit test

of, for exanple, a circuit devite such as a printed
circuit board 10 and has an adaptor body 20 conposed

of a multi-layer wring board. On a front surface

(upper surface in Figs. 14 and 15) of the adaptor

body f26uchs ahormédoarophnnetl yngoetiect f edeshe€gi O 25 reduced.
in which a plurality of connecting el ectrodes 21 15

ar e <&depitgeddemiaeezordance with a specific pattern
corresponding to a pattern of electrodes to be

i nspect e ¥ - 1 dis cuiarcgevisee ttivarli yiaw dbjlectreting the
i nspection. On a back surface of the adaptor body 20,

a pFEREFFEGtigR &raf naflaktertdedbee 22cepeding aryed first

E)acco%gance wth 20 positions of lattice points having
a pf

RAgPent opf eki@pPESsSEN fRyemt o nmnd Bigm 19 385 a
mm or 2.54 nF1 ang each of the term nal electrodes 22
i s 6 BEPTFRAH S RonTeeY et 155 HERTIRG 3 sFARE g body in the
con ' | ectrode 21 through internal. wring . .
par?géé#ggSS%%l%%i% ?W%p?b&ﬁVi‘d@gdu %ﬂ@eagﬁggprlégygce is
for o) t C i ng el ectrode reqgi.on 25 at the
frolg%g%ur hcﬁ%f&q}ﬁg%’da& SPBOR VT TH L W atest of . for

i nt&g{@ié/ bé)rlfjlepcﬂt gieq!tsiﬁieey 541%1'1 cat@taa tr%1 'tyelc{] ctin:ecuit ‘board

embodi ment” il ustrate ani sotropica

. | .
S 10conduetiae ShegiaphQd %égdg o@?}dé%gnf%%gtcpﬁ#gy%{ul@le—layer wiring

15

20

25

whol e surface of the a
anisiropi cal ly conductive sheet 10 is fornmed by 5 a
plurality of conductive path-form ng parts 11 arranged

igtt2?ﬁooﬂaﬁcEr@hthsﬁhﬁaéénﬁuﬁﬁéieé@r@éeéhﬁnsﬁ§§§fif4 and 15)
P of the adaptor body 20, is formed a connecting electrode
region 25, in which a plurality of.connecting electrodes 21
are arranged in accordance with a specific pattern
corresponding to a pattern 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
pbsitions 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.
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 integrélly bonded or closely



related to the connecting el ectrodes 21 in the adaptor
body 20 and each extending in a 4hickness-w se
direction of the sheet and insulating part 12 which
is formed between 10 adj acent conductive path-form ng
parts 11 in a state integrally bonded to each of the

cond ' t h-form ng arts 11 and nutual ly
insu#gbkégtgﬁéséﬁ%o cﬁW%&g¥Eﬁqﬁ ¥lorufityg teah t $het.
The gpi sgLLop! conductive sheet 10 is_arranged
eI SOEEaRLER |y FORRER LTS RESSoflicis Vst o 2 to
pat hof LM OF=NES e located on the respective
connecting e ectro%(legsu%a%? ?ﬁega%aﬁad?t%d%})% 20as
illustratedisnskigo+16 enl arged.scal e, ea . of
t he conductﬁseapatﬁ-%oP%?ﬁgﬂgaF Qdﬁfg%gef%Pﬁ%B i is formed by
Gausa NeL MG i/ RAJULL P gxhihiting magnetismto )
be 20 cont ai nl@ed in an insu‘ﬁg?ipng elf'gosriﬁlllé1 p&a%ﬁ@ril arranged imp
substanoelante wishati® Ord £ 38 0 @l gn N
t hi ckness-wi se direction. On Eﬁ%eotﬁgr gn%%efﬁggc pattern
| nsuledtdtregl par tthk2 cohinfed Bl Y 2% ro8le@Sbih € 1 RO L
subst ance that does not contain théfO gonguc%?vg%gead%ptor body
par €0clasl Pagh aklten@i@celiastd ¢rpeknEBEL i35 §YPSLRARER of the
form ng the conductive path-form ng parts 11 and the
el a§brétpahgdnénsulstbatapeetf armvAgchhesi PSEhali PEtween

1 art 12 may be different fromeach other or the sane.
15 agdacfpterardictPobymethe fouhshgnpest§orm ng &hecate
conducti ve ggth-forning parts 11 and insul ating part
12 tRtePh_LA%i Rerdepi tal fgcbondutheveosteet i dd, pade- forming
the co duc#ive particles making up the conductive
patfi2Fbf i h?Ppartetually kagubetimedtidse savedwst 1hoseath-
in %gqunisotrqgicall conductive sheet 10 shown in
Fi g. qming parts 11. The anisotropically conductive sheet 10

is arranged in such a manner that each of the conductive
15 path~-forming parts 11 are located on the respective
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 contéin 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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In the enbodinent illustrated, projected parts each
protruding fromthe surface oféghe insulating part 12

are formed by the conductive path-formng parts 11 at

the front 10 surface (upper surface in Fig. 16) of the

ani sotropically conductive sheet 10. According to

such an_enbodi nent, a conductive path sufficiently

| ow i n PésitBeaféastarupoiymeniel yubstapdesnfoeathy the
conductive path-formng part 11 because the degree of
1§9§6ﬁiﬁ1€§’§ &1 By fsrasir ipAattisod 1i eingr datserlatingheart 12 in
cqﬂfuctLve ath-formng part 11 than the insul ating

part® £2*% PEYy 2 dFarg@siuct ives iskiegitc d Ovalene adai menductive
F anges.,Qr, vari.ations _of pressurizing force can be :

Seencd SSaARk ifgs IRt thec CoPAEREe ver PeabhdorBAnDnparts 11,
¢ BSE Ve e §RGcCRoB B RbPaemily Char 68 20" evsRahhEn
conae Lo RhePe 3O SRR - the present ¢
obt ai e b S aap i & Wt e s RSP e eaen
ooy roany a1 R Hecpy FaturBE HhE LB Sp 108 PAPE 12 are

pﬂmhmé@fmTnﬂh@a&éﬁdﬁétﬁééaﬁ£€ﬁLf5Eﬂ@ﬁ§;ﬁ€€§§ M the front

46 specific pattern related to the c I ng

esecf dosleuptle Of sut hec@daptvg body) 20r ofnd Nenjsotropically
rel easabl e supporting plate, ~superinposing t%e
redrehsatl we salppor tiong pl ate, on which the conductive

pat h-form ng parts 11 have been fornmed, on the 5

adapt oAcbodyifg, tbnswhhchnaefdbaiinahtl agekoh@iictive path
insulating part conposed of an elastomer material,
whifdhicdidntibedone in resistance value is surely 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

between 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
elastomer layer supported on a releasable supporting plate
to laser beam machining, thereby forming the conductive

path-forming parts 11 arranged in accordance with the
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an insulating elastic polyneric substance by being

cured, has been formed on the cagnecting el ectrode

region 25, thereby bringing each of the connecting

el ectrodes 21 in 10 the connecting el ectrode region 25

of the adaptor body 20 into contact with its

correspondi ng conductive path-formng part 11, and
subj et ¢ gl ¢ hea et ey iradldtayertd athd rendidtigg paetttkedes 21 of
a curing treatment in this state, thereby formng the

i nsuthit iadppet Doy 29 e thendudidasabdleastpperthageplate,
Is also obtained by formng a material [ayer for
condifRE Ve RI BtDridre wietlipasied 1 ec sngporiniegpaibitel, esn which the
exhi bi tjng magnetismcontained in a |iquid elastoner

mat é%qrﬁi C%/W%i?a\iﬁhﬂfoﬁ@éélﬁepéﬁtél ast hevs pekypnéprved, on the
gubs%&g%% b beig% cyred, on the rel easable 20 ‘ .
3upporH é"%Fﬁb%, apply PHGCR Rafdderdati druerofeReinsulating
watggg%!cgm%yerdfor condyctive el astoner _in the )

t hi ERASs SPSE e el Gharherest makgrdaby ekhifl vhel become
mat er.i r. for,_conductive el.astoper to a curin
tregﬁnghF¥§ %én ré ﬁggf8npﬁhg@ggécoﬁugggaﬁﬂﬁp?%rbelgg cured,
devj ' rejin e descri bed ecificall

A chaguBrrve erIetom, haykoRiaBERED: PFee PERretaied 25,

rel easabh¢ BYPRQLLENG.PhaLE %ﬁeig?ﬁgggﬁfggténg¥¥ #%% 21 in

in the 47" production process of Fopi ca

e ] . f oP .
10congust E¥EnsReehq 101 sbOMWad nr?(fign Stﬁlfgﬁtl@ A%af%tﬁ}{/ Thody 20

15

20

25

| ayer 16 is fornmed on the surtace o con

el abfiogeeohayet HilBn 208 SoFLsiSbnd G cdifadnd FBLR - :
masks 18 are formed on the suréa%e of this nefgfﬁ%} forming

thipatayer, 16nd! subfestind atte ke SLAUUCIYYE for insulating
el astoner layer 11B, netallic thin [ayer 16 and

respstt | ayes dirpme srdyeeded 10 t@sershead) nBdbddiVForming
t hereby form ng
the insulating part 12.

The conductive_elastomer layer is also obtained by
forming a material layer for conductive 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
direction thereof and subjecting the material layer for
conductive elastomer to a curing treatment.

The production process of the adaptor device will
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



a plurality of conductive path-formng parts 11
arranged on the releasable supporting plate 15 in
accordance with the specific pattern related to the
connecting el ectrodes 21 of the adaptor body 20 (see
Fig. 3to Fig. 10). On the other hand, as illustrated
in Fig. 17, a liquid elastorfer material, which wll
beconme an insulating elastic polyneric substance by
being cured, is applied on to an front surface of the
adaptor body 20, thereby formng a material |ayer 12A
prodiigridmpubedssngf par taniFherd@laaspdmdsupper shest PlAt®own in
15, on which a plurality of the conductive
F1g.padt h&f etiphblpaitio 1avhavéebeéen thonekden | thd hefrface of this
superi nposed on the adaptor body 20, on which the
condpElive; gEa?W@F 1oyer flaP. i Asdil atieasgspatayarad Thert metal masks

formed, .thereby bringing each of the connecting
18 bt S FEdern 2%‘%/@{:#%‘%06’%@5%? Miftetétt ridde fegeon @5 dp this
h a .bad I nt o, cont withits .
Statéc'oscrhgsggﬁ%?%tdggo%%%toﬁeﬁ DAY :ﬁ%r PR gaft thie dever 16 and
idd lust¥ ated ks . e erial . |ayer
AT b henr A Ra A i hae “Beek ForAen BeEe oY foming

" a pladhAtent of CoRAUGEE MR Paddirfronmi arts 31 i548gea
thereby created. In tﬂ?i state,ﬂ?hg mat eri al Fayg? 15& the

reledsgblei neylpatthgy paliatd S shepn suhjeetigtcd 0 vAtBUriHg specific
treatnment, whereby insulating part 12 nutually
patterps geddtery tohehe comdectine qiathrddmsningopaink ddaptor body 20
rmed integrally with 5 the conductive path-form ng

fo
(see B3t s’ £0 BHét d@hptor body 20 between adj acent

co gu%%jve ggth-fornin parts 11 as illustrated in
Fig. 19° Fel BYHD| 83 sudoEtF Rl abe Hm-i s17, a liquid

1asth ot Nereby obtaining an adaptor device of the ,
e qs clg%]]gtarﬁaﬁ%tr!lgiﬁ' 1»8118 o\r;%_r[lfnbeﬁo .e 3 i,rh%llattﬁ@g elastic polymeric
subst@ﬂb@ogﬁoﬁéﬁﬁjlé{lr%gpdgﬂgt IaiéSlfgc?e(gn to an front surface of the

adaptor body 20, thereby forming a material layer 12A for insulating
part. The releasable supporting plate 15, on which a plurality of the
conductive path-forming parts 11 have been formed, is then
superimposed on the adaptor body 20, on which the material layer 12A
for insulating part has been formed, thereby bringing each of the
connecting electrodes 21 in the connecting electrode region 25 of the
.adaptor body 20 into contact with its corresponding conductive 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



10 is integrally formed on the surface of the adaptor
body 20. In the above-descri bed, process, the adaptor
body 20 can be obtained in accotdance with an
ordi nary production 15 process of a multi-|ayer
Wi ring board. As a nethod for applying the nmateri al
for elastonmer, may be used a printing nethod such as
scr ddrergbyncirrgtedol | Incoais ngtamet hathe blaader icoatiangr 122 for
met hod or the |ike. The thickness of the materi al .
| ayemsidAating peritndal ahengsphiectedsed acceringgtteatment,
the thickness of insulating part 12 to be forned. The
cur "RgreP¥at REAt asinghpanht &7 mitrally IPyuiating the
|nsulat|n .part is generally conducted by a heat
tre&PHé‘HF VSpE%FFl goﬁ’éaPGn@aFén%)era% UF @UTRRA h@b@gﬁ@lly with
% are s i tabl preset in view of the kind of

he EBFaSPBIBFERY eP?EP #6%?@ Raet ek brang @%@%Foqzwdy 20
forblnsulatl % the like. 49 Accordin
the SFHES&? g?%e%%n BSETTDRP HHRAREMHE R RERPE

ela§iggg£r£gg§rlll§a%.S%&hlch the conductive particles

I sperse ate oriented so as to allgnln

the th'C&%%S§e e%%abqlr%%ghggtlna §E$kgcéereofrgqeased

| aser beam nmachi nin ve a

gpefﬁgyeéﬁﬁ{ﬁ%%j% %&E‘g%{?%% IEEﬁet‘hanl so ropi cacflf 3eruction

1
- . 10CONEkGHn Ve shiget 10, cidy M Cahl e oRduat| Q:onductlve sheet

pat h-form ng parts 11 charged w-th a neces ar anount

of 1heico ﬁa\&el}pa.ﬂ'dﬂnﬁ?écﬁ%rf:@im e e @i@%ﬁ:{a%gcor body

conductivity have been formed, can be surely obtained
Furither, since a plurality of the conductive
path-forning parts

In the above-described process, the adaptor body 20

can be obtained in accordance with an ordinary production

15 process of a multi-layer wiring board.

20

25

As a method for applying the material for 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 12A for
insulating part is set according to the thickness of
insulating part 12 to be formed.

The curing treatment of the material layer 12A for

. insulating pakt is generally conducted by a heat treatment.
Specific heating temperature and heating time are suitably
preset in view of the kind of the elastomer material

forming the material layer 12A for insulating part, and the

Like.



11 arranged in accordance with the specific pattern
related to the connecting electrodes 21 of the
adapt or body 20 are forned on the releasable
supporting plate 15, and the material |ayer 12A for
el astoner is then fornmed between these conductive
path-formng parts 11 and subPected to the curing
treatment, thereby formng the insulating part 12,
t he ani sotropically conductive sheet 10 that
insulating part 12, in which the conductive particles
Radordily exdest that @kbdudtSochor pRe&RAN RRsSHBLY above, the
obtained. In addition, it is unnecessary to use an
condexpensilestmicd usedrf 0LB, ptoducidhg thae coaavetieORAlticlies P
ani sotropically conductive sheet, in which a great
are Gippgesedfin er sbaeymetiestalisst ance pdiys @ echar thigewdss-wise
. Further, since the respective conductive path-form ng
direqdris 13 SURISCEBR kR §ht dgear| heam machhaingsin digmege a part

t .12, 50 _and the whole of these parts is supported
-_thereg‘%r't B 5 ht B ™ B8 d {20 e Eoh R FREpth SPSFAi Ay ©f the
: t ar e d._framfalling off. fromthe .
inte S boty 200 S e Th TSPATRG ot apoyptEre Seet 10, in

- whict AU ME- PRI 'ga@hnkgﬂnin% %%Ertcg o %i‘ Ry %nﬁe% | ASQr b %%%ssary

machi ning i s conducted on "t he easabl®e supportin

amourft] abe lfhe t Rengutfiace ghrthacadapt ofna POAYiRY 1&he expected
prevented from bei ng damaged in the formati on of the .

conduani sty dpiveabdsn dortled) iosd Bheairel). okACGasdi ng to the
adapt or devi ce obtai ned by such a 10 process,
adeskigemglaincaegesbaral ity ect ritealcondnoeicte @atheforming parts
respective el ectrodes to be inspected of a circuit
11 ageanaed, inwHcERT#anagn wiihe dheofppatectiaditersanebeted to the
chi eved _irrespective of the_ arrangenent

el
Conn%%%5%¥ﬁ?%ﬁtﬁﬂﬂ?ﬁ éﬂeéﬁf&@@sadfﬁtﬁ% bedpett efire afigprmed on the
releaps%%?[és%r%pglrggﬁgﬂ (:pﬁgtgoq%?(:ténocp !i:lge material layer 12A 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 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 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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15 respective electrodes to be inspected can be surely

achi eved even when the electrodes to be inspected are

arranged at a minute pitch and a>Bi gh density. In

addition, the production cost can be reduced, and

hi gh durability can be achieved. 20 Fig. 20 is a
cross-sectional view. illustrating the construction

of amadaR! ARV ide B Nt d O A S8 ede BRI RYaptor

of the present invention, and Fig. 217i's a

Cr 0S$SoBL G0 ORAe \WoRudHivel NG iR sbadY airR prevented
the adaptor device shown in Fig. 20. This adaptor

devifoen Fa25 iuged FfoIf rean ated iaith paid re ek 20 .

resi stance-neasuring test of each wiring pattern as

to, for eXanpéetha formimg stespcef shehcasdwcipivatgdih—forming
~circuit board and has an adaptor body 20 51 conposed

of @amilst i1l dyerthei diasgrbbaath mA@chdnfingntissephdoeted on the
‘(upper surface in Figs. 20 and 21) of the adaptor :
bodyel@aspdlieopnppoatéoonpdeiteg 18l etheodarfregi ofi 25 adaptor
in which plural pairs 21a of connecting 5 el ectrodes
eacho€¥npfséa srexcpdRfeérPAgberiast domagedhépethaf fermation of
alsgo referred to as_"electrode for current supply")

21bP8r 2BEFPERPPSGRPLY SARAHCESNReERPRE &Pect r ode

(hereinafter aJ.so referred to as "el ectrode for
vol t age ﬁ'ﬁé:&'if{']éﬁerﬁo' e @GaRt]f deige sreddidRchy such a

el ectricall

(o)

10 ted to th trode to be,
L0 SHERbER® oY cCaERiParka PrORPAER DURGH Ka0D DeRRection to

arr@@g§gctgb8$glgg.£g eglgoO%FE%HQS%é%ggrﬁkegtéggggit device,

are a anged In accordance

porv('ﬁf'@lqngé ngnt 8o eB@tJJErPnQ}ée?FJg?;lr oQSI% E)%J Selg?ejé}, achieved

inspected in a citcult devic s an o
irrespective of the arrangement pattern of such electrodes

to be inspected, and necessary electrical connection to

15 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 durability can

be achieved.

20 Fig. 20 is a cross-—-sectional view illustrating the

construction of an adaptor device according to a second
embodiment of the present invention, and Fig. 21 is a
cross—sectional view illustrating an adaptor bedy in the

adaptor device shown in Fig. 20. This adaptor device is

25 used for conducting an electric resistance-measuring test

of each wiring pattern as to, for example, a circuit device

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



15 inspection. On a back surface of the adaptor body
20, a plurality of term nal elec%ﬁodes 22 are
arranged in accordance with posiftions of lattice
poi nts having a pitch of, for exanple, 0.8 nm 0.75
mm 1.5 mm 1.8 mmor 2.54 mm 20 Each of the
el ectrode 21b for current supply and the el ectrode
21c foepmpofedget measureireityers wleiotg iesldd. connect ed
to termnal electrode 22 through an internal wring
part 23. A®na@i $spnopbvafhyecdndpeti versheet idOFigs. 20 and 21)
formed on 25 the connecting el ectrode region 25 at
the fPbnthe Rt nodhe addpm dotsdy 2 @ammex tsinat @lectrode
bonded or closely contacted integrally. In the
enbodf FEHR i 41 usty athe@h tHamd pimsotdlgpiodaldopnecting
conduc ive'ggget 10 is formed so as to cover the
ol 5T FRE DredNe CRTRPSSS Bddy Zenopgitdng electrode

ani sof.r opi cal conductive sheet 10 is fornmed by a
pl ur a{lﬁrgelol}agc%eﬁdﬁ O & PEH o 7§ p&LESTEPdsr fofg&grrent

in da ith the same pattern as the specific
pattg?ﬁﬁggfgtggﬁkgbfhguggﬁﬁ cf?ﬁ&agi889r8d8§n§fﬁfl§f09190tr°de
int r..b 2 ch exteding.in.a
thicgﬁggggaﬁggerdgﬁégtggﬁggfgghgosﬁgete%ﬁgtfﬁgﬁlgFFnEOltage
part ¥y bRASU [ e ' .
pathF%%fﬁgﬁgéggrgsb?§,kaﬁig%l%ga%om%ggﬂ%g%%é?mgéﬁCtrlCally

Blj acenheeeRduehi ¥8ePahh=f @1ALAG RN ES 1L s Bc2La! &na
integrally bonded to respective conductive pa? -

f or meegaparta iimeagcﬁnb§HEE°HEG@|b¥eﬁ°§998ﬁg¥§.$hﬁﬁgse'pairs
10 is arranged in such a manner that the conductive

path21kopifi pgnpactsndledeetriogatedronalPEnsB88PERt h¥8ordance
connecti ng
with a pattern corresponding to a pattern of electrodes to
be inspected in a circuit device that is an object of

15 inspection.

On a back surface of the adaptor body 20, a plurality
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 2lc 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



15 el ectrodes 21b, 21c of the adaptor body 20. The

conductive path-formng parts 1%2and i nsul ating part

12 in this anisotropically conductive sheet 10 are

basically of the sane constructions as those of the

ani sotropically conductive sheet 10 in the adaptor

device according to the 20 first enbodinent. More
spediFiSCHIP I Gasl iyl lagsiduattédrs whigied. 1022s dachedf sbhes to
conductive path-formng parts 11 is forned by causing
cond@dERy ERgartiodice s ur texei Bift ithg megpdvirshoty 2Be
contained_in an insulatjng elastic polyneric substance

in a statE1bFi Mt ACEPHAY FIRHTHI e tHeKinddds-id shormed by
25 gir %tign of %he sheet. On the other hand, the _
i nstl Bt ARG 15dr €T15°P8ueEANEdPBY hak o&masei PapbPy fkr pEranged in
Sub that .does.not contain the conductive, _.
par?%gﬁggaacgtwégﬁ.%g§ SPRSt RBLHPEReAFf FHGeAPRERiifnRattern
adapt.e vige.accarding.to the second epbodi gent can

be prO%Eggdkgntﬁ%egoggﬁgtﬁ%ﬁnggeg r?ﬁefh Bdaptorin the
devige,86¢c0ha409-2 50 Lhe figs odi ment . Mre . .
speci??callyz h%ba%g%t%%%%e%f%%gg%%gra?n% ?%lc%$ﬁﬁs wise
sec@nte @ADL fBNENLL S RBL i gl Pyséfgﬁfﬁ&gggr 12 mutually
conductive el astoner | ayer supported on rel easabl e
SUPROHY 1 011 X 83 O &A@k PEAM HRCRL AL A Coh i
form ng the conductive 6%th-forning par%%&gqigggéﬁbb&rthh 18

- 10i n fanoesdlaneewnddh WMd Thddrer spacddd €iRatgenn fFehatey dbts 11 in

t he connecting electrodes 21b, 21c of the adaptor
body 2@ tan irhieegrrzel BAIRdd ded URPOFdd gkl A Gonductive path-
superinposi ng the rel easable supporting plate, on
whifehrmtingy qenductilve makhahaspicRrgpikantly tinbave ikeeBheet 10
formed, on the adaptor body 20, in which

1s arranged in such a manner that the conductive path-

forming parts 11 are located on the respective connecting

15 electrodes 21b, 2ic of the adaptor body 20. The conductive

20

25

path-forming parts 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 adaptor device according to the
first embodiment. More specifically, as illustrated in Fig.
22, each of the conductive path—forming parts 11 is formed
by causing conductive particles P exhibiting magnetism to
be contained in an insulating elastic polymeric substance
in a state oriented so as to align in a thickness-wise
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.



‘A\v“.

15 a material layer for insulating part conposed of an
el astomer material, which will becone an insul ating
el astic polymeric substance by Béing cured, has been
formed on the connecting el ectrode region 25, thereby
bringi ng each of the connecting el ectrodes 21b, 21c
in the connecting 20 el ectrode region 25 of the
adapt or b@dytB6 pReSesONiAGENtIbHN thE £@%HESPON NGk
conductive path-formng part 11, and subjecting the
mat erdcdrdiayertd arhd rsadoaid rmglb@airltnehti ZanCWel RFoduced in the
treatnent in this state, thereby formng the
| NSWAAS ARpE aE2.1i28 hEhedapive denduet aveoeddatoner the first
| ayer is also obtained by formng a material |ayer
f or SEhRGkicEnte el astomer with the conductive
articles exhibiting magneti smcontained in 54 a
i quid el¥efenePemhikrahly . viiehrddptobetoncamccording to
elaigr pol ypreri ¢ substance by being cured, on the
rel aﬁleém“guﬁﬁ@rofiulﬁl@nﬁl aFeobappnerngyasehjasting @
el d Eo %he materi al ger for conductive el astoner
|n FRE“PHI-ERTeS aﬁFQ@eg dRYBEt PBRPPREPEOPRaAdreleasable
subj, er. for conpductive

th
oL BEhbN B TR L2 1L Lot S ORSHTRGY ceppgeby forming
D oy o M%gsﬁgﬁﬁ ERPTiRd bt oo tRarvea) M€ gecordance

el ast omrer a er

Oarewﬁtﬁpﬁﬁéegpéglfl .?% £ﬁePéf9t§ : oté§e1%o$%% iﬂg

t he thickness-w se fon, IS su

| aser c in o) , by

o e DL B R o mlﬁs%a%%“ b 990 oot FlE
|ntﬁ@ﬁ@£s£@l€13 6P@$n§h§l§ﬂé50§ﬁﬁ@fg?%$¥ &tfgf%asable

sheet in ch the ‘conductive p ng part
11 @ﬂﬁﬁ@ﬁiﬁng plate, on which the conductive path-forming

parts 11 have been formed, on the adaptor body 20, in which

15 a material layer for insulating part composed of an

.20

25

elastomer material, which will become an insulating eiastic
polymeric 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
electrode region 25 of the adaptor body 20 into contact
with its corresponding conductive path-forming part 11, and
subjecting the material layer for insulating part to a
curing treatment in this state, thereby forming the
insulating part 12.
The above conductive elastomer layer is also obtained
by forming a material layer for conductive elastomer with

the conductive particles exhibiting magnetism contained in



15 with a necessary anmount of the conductive particles

P and having the expected condugfivity have been

formed, can be surely obtained. Further, since a

plurality of the conductive path- formng parts 11

arranged in accordance with the specific 20 pattern

related to the connecting el ectrodes 21b, 21c of the

adapt i Wady 2@ sapeefrommigronlt hehichewsabl become an elastic
supporting, plate, and the material |ayer for

el aPCIHBETES EHPRTABERERY bBetneeRurRdsecrohbactileasable

path-forning parts 11 and  subjected to the curing )
t r eSURBRE 1T HePEBY Sf oPRPAY 1 PHe22BapRSHE Gt FhglPake te material
t he anisogropicallxtcondutive sheet 10 that

i nsUPEErngpaPPReBCtiRenAi 8 RTORET coRdliRei TRighreserBlse
dq. ' t all, i.s forned,. can be sure

Dot gL bRk Bl anliosuBy CELi fanpRe sRat et {ol (lavan for

e j d for producing the conventi ona

aﬁ?ggﬁéﬁgFgg%|?Hggg%%§€t?3eag gﬁg?giﬁre B gr eat

- nunber ofy JflQRORe! i o ?%%E%‘%ﬁ%np 113258 ALLANEEY: anove,

5 Further, sincethe respective conddctive

pathé of hdibct PRE t 81 ddt Aher fpiv\)z%{j,ei igﬁ Q%Lféﬂ Ve (b ddifetive

insulating part 12, and the ese parts is

supportesh &y # heradapd e rs 20n 20, s e NAUCtddV &0 as to

) path-formng parts 11 are prevented fromfalling off
T 10fromidre sadagieortibneih e —wils Sidice d 4 d orig nansteR &f to the
t he conductive path-formng parts 11 by the |aser
beélra svac hedmgnd ch icondycie o dden gateasitifled £, thereby
supporting plate, the surface of the adaptor body 20
i s forrenvigrg ethef raamduet nigr & armded d mitrhe daarymtiilon Ofthe
intended form, so that the anisotropically conductive sheet
10, in which the conductive path-forming parts 11 charged
15 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-
M)_ : forming parts 11 arranged in accordance with the specific
20 pattern related to the connecting electrodes 21b, 2lc of
the adaptor body 20 are formed on the releasable supporting
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
25 insulating part 12, the anisotropically conductive sheet 10

that insulating part 12, in which the conductive particles

P do not exist at all, is formed can be surely obtained.
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the anisotropically conductive sheet 10. 15 According

to the adaptor device obtained byssuch a process,
accordingly, necessary electrical connection to

respective el ectrodes to be inspected of a circuit

device, which is an object of inspection, can be

surely acEievgd, . rrespective of the arrangenent

pattern of "sAEHIELERt r d8edSoBRRRCHESA N pRetwse @mdexpensive
nec el rical connection to respective
eIec‘?@%éﬁ*?g ¢ RGEE dhe senyensipnadchndgetropically
even. t, el ectrodes tao be inspected are arranged

at am nuﬁéggﬁfc SArd & A EnStEgt PHMBREA PifoAerromagnetic

t he JpERAUGLI0 t can _be reduced, and high
durabil?tykga a%% géeé@ﬁF@§ggg‘<Electrical i nspecti on

appar at uspf Ofp &l r i evice> Fig., 23 illustrates the '
construction of an e %%t?%%a.e%ﬁé£ﬁﬁﬁﬁxﬁﬁq Hpifakftis forming

aCC@é@EﬁglﬁoaﬁefEE§&eﬁ”§9QE§§QE+ {gigﬁegﬁgfgg%ulating part 12,

i nvention for circuit devic

| nsprat the ARPAEabESthaCEVEartQ EQ”Q@§é%5§$&d§X?PPégadaptor

an open short circuit test as to a i ce

suchodg 20prtMée@oﬁﬁﬁéﬂiﬁebﬁ@fﬁ7f6¥hfﬁﬁ{?%§%£aﬁfsafg prevented

whi ch el ectrodes 6 and 7 to be inspecte ave been

f or feedly Zentll hvag @f £ hoteler tize fQlahiad digih ey circuit
device 5 in an inspection-executing region E. This

10hol der 2Stiscpr buededrmiitly Respt bentAg BbASULEQE path-forming

arranging the circuit device 5 at a proper position in
t hé>a 4t pelc thivort-tex elag e npeaginetn iMOVIes tdiducted on the
i nspection-executing region E, an upper-side adaptor ,

- de¥Eam g suupcoonstg uritdton, aheshawTide off Ghelddaptor

15

.20

25

ang an upper-side inspection head 50a are arranged in

t hi®Yorferl s b eyeressh iy kedialee daAlaaweel tie the formation of

u r-side inspection head 50a, an upper-side

p pe ) PP

su%%&r PG OpraPe 584 M sanduariged, sttt A .upper -

-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 such electrodes
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. 1In addition,
the production cost can be reduced, and high durability can
be achieved.

<Electrical inspection apparatus for circuit device>

Fig. 23 illustrates the construction of an electrical



side inspection head 50a is fixed to the supporting
pl ate 56a by supports 54a. On the other hand, bel ow
the inspection-executing region E, a |ower-side
adaptor device |Ib of such construction as shown in
Fig. 14 and a | ower-side inspection head 50b are
arranged in this order, in a>tlescending scale. Bel ow
the | ower-side inspection head 50b, a | ower-side
supporting plate 56b is arranged, and the. |ower-side
i nspection head Sob is fixed to the supporting plate
insplbtidly £itRARAELS L4Brdildle WPRErriTsde dhsReehl 0Br head present
50a is forned by a plate-like inspection electrode
invgevioe &ia cinduat dantisetr ophidal $)ed@ROUCt inpecsh@t apparatus
55a having elasticity and 57 arranged by being fixe
serpgs ate owenrdusiy f 4ok ofanple, anspest idwrel ectewdde tdevi ae to a
. 5la. The inspection electrode device 5la has, on its
CLIChherdYdffat Uk Bf Ut dripyedfciichit | haeedi nepdstthopurfaces of

el ectrodes 52a arranged at, positions of 5 lattice
i AP Ae R ob i ToPg it dECDRF T AR VBl BT JaEESS) angh hes
[ t evice la. [Each of .these, .
hothof LPRE SIS P IAR 81 p08¢ Ry & RN PPy hifEipneissuting
reg@on CANNEGHOL i i F=8d; orting
gplate 56a th?gﬂﬁﬁJgﬁigfgggﬁ?ggﬁ &F?@ %é%ggﬁgygﬁr%%%? 3 for
arreh@inly | eabl yeibQueonnestied 19 an i BSPEELHAN GbiCtHdn in  the
(not illustrated) of a tester through the connector
inspdeticThexéavemgsicdgi omspeabbod teadbPbet Sord-@kaBELBY @egion
plate-like inspection el ectrode device 51b and an
E, ahpi seretopidal jerdondderiae lshedt s66b dandtmgeel @stascishywn in
._and 15 arranged by being fixed to an upper surface of
Flgppet kgt iR reb e riegeedeianc desdh 50Thers nepeegednin this

el ectrode .
ordeYr, 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 to the supporting plate 56a by
supports 54a. On the other hand, beiow the inspection-executing
region E, a lower-side adaptor device 1b of such construction as
- shown in Fig. 14 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 imnspection head 50b is fixed to the supporting plate 56b
by supports 54b.

The upper-side inspection head 50a is formed by a pléte—like

. inspection electrode device 51a and an anisotropically conductive

sheet 55a having elasticity and



A

devi ce 51b has, on its upper surface, a plurality of

pin- like inspection el ectrodes b arranged at

positions of 7 lattice points of"the same pitch as

term nal electrodes 22 20 of the | ower-side adaptor

device I b. Each of these inspection electrodes 52b is

el ectrically connected to a connector 57b provided on

t he roweucesi Y& beppor firgdptat e 156brt éuofighe anf the
electrical wire 53b and further electrically

conA@EPegtiont héerAspdet fonicerblat (Mot inspestriaredlectrode
of 25 the tester through the connector 57b. The

resﬁ@ﬁﬂpﬁe Afi B8k r opi chF$ ylevptuset fecsheetzl wsalittindef pin-
55b 'ﬂ t he upper-side inspection head 50a and the 58

| owdr-X&;i & ESPﬁgbé%?u%W%%%d%bS%él A BiIehat positions of

onduct i ve path-for arts formng a conductive
5C t?l %%lsmgomas #n c‘?%%sgaws%lm%ﬁuwmw@r gffegedes 22
forg§d nhs such anj sot |cah# conducti ve sheets 55a,

55b0 i PP u%?%?e?+ % ? v i vE2Rht REf bhRERg

parlﬁéﬁec{f%ﬂm%& éé’§HOtrUdgaéﬁx%ﬁ%;%ﬁﬂqgﬂﬁ§qﬁgd to a

ness-w se rec I on on a

thatodygbe & epf #?:%Jal Y %‘H gﬁ)lpf’ﬁ/ sIJ_S’deeXtallppor“:"c:mc_xt plate

In such an el ect |nspect|on tus for-crrcu

devigeShrdudigh A Célil.'etctqe.L\eaCle wr MECh Hin% tf'&%t%%' c(\etle(?:ftrj.cally

|nspect|on I's held in the |nspect|on executl

101 eHdathde g the hpllgl%be%tlld?l tél'r%uﬁttat(%'ot t:.Iigust ated of a

upper - si de supporting plate 56a and the | ower-si

SupRedd M hrdhafhe 260 c3nhe pwed si7a respective
directions approaching to the circuit device 5,

t her eby phachowgrihd€i 1 €shéceyh O8edd BYOB s formed by a
upper - si de adaptor device la and the | ower-side

ad@ptadre-dekec & nispeclthiohhied egttaibdle ke iekesthodas Gnt 0
be inspected on the upper surface of the circuit
devings ol rape cellégt cboduky ivensteked S6b hheingespaetiivd ty and
connecting el ectrodes 21 of the upper-side adaptor
15deamgénged 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
20  of the lower-side adaptor device 1b. Each of these
inspection electrodes 52b is 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
25 the tester through the connector 57b.

The respective anisotropically conductive sheets 55a

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



la through the conductive path-formng parts 11 of the
ani sotropically conductive sheet 10, and the term na
el ectrodes 22 of the upper-side adaptor device |a are
el ectrically connected to the respective inspection
el ectrodes 52a of the inspection electrode device 5la
t hrough the ani sotropically cbhducti ve sheet 55a. On
the other hand, the electrodes 7 to be inspected on
the I ower surface of the circuit device 5 are
electrically 59 connected to the respective :
loneniaeki MgsRlc@ebh 0les 2850ird Recn HOWeLoRkES RAaBLAL rorming
device | b through the conductive path-formng parts
patis dforthey aniceatitopiveabhyn cenddey it sheeknakdwand dihection
term nal el ectrodes 22 of the | ower-side adaptor
thefesafc erleh farmed el Bt Rickalhysconpech By t@rdhetive sheets 55a,
respective inspection electrodes 52b of the
2PnspbctiorPretesreddehaeypaeh 5 thndintdygh marb-forming part is
foankﬁotrogically conductjve sheet 55b. In such a
HEIThEP, 2t he® &FBET Y ¢ued Bhe Ahigkpess e gect b Giopoth at least
I surfaces of the circuit device 5 are.
o e O o S SRt B8 5 ot herRapb et Bh L aer BAbE ted.
>22n0budhi@nl B9PECLIAN ; FLALLELHS ABNLESs SA8 I LS devices
upper -si de 1 nspection he a and the ~inspectron !

thelggthodesed2b of wien AsPesd |G elest rodecdevice 81Ra14 in
in the | ower-side inspection héad 50b, reéspectively,

thenhigisebyt orstateutielectyicnld bycamreeabededt @ t hern this state,
i nspection circuit of the tester is achieved. In this
thestypprer-ptdressamrpreiest plaal GGspect e ilDweeonitict @ghporting
According to the electrical inspection apparatus for
Plater APt axgeVives descritpedtavoveirdatibas tperoaching to the
. upper-si de adaptor device la and the | ower-side
Clrgggb

_ t PV ce MBeBFPB UBHP TORSt riet | B caidtsewacei § by the
upp%:?%ﬂc?‘% ’ad%BtéP ac}evgg(e: aS %Ew. g}luee to{v!eggslidleng ae;%‘c;ro gex?incea ib.

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 upper-side adaptor device
la  through the conductive  path-~forming parts 11  of the
‘anisotropically conductive sheet 10, and the terminal electrodes 22
pf the upper-side adaptor deVice la are electrically connected to
the respective inspection electrodes 52a of the inspection electreode
device 5la through the anisotropically conductive sheet 55a. On the

other hand, the electrodes 7 to be inspected on the lower surface of

the circuit device 5 are electrically



device 5 can be surely perfornmed irrespective of the
arrangenent pattern of electrodes 6, 7 to be

i nspected of the circuit device 5, and necessary

el ectrical inspection on a circuit device 5 can be

surely perforned even when el ectrodes 6, 7 to be

i nspected of the circuit devP@e 5 are arranged at, a

mnute 60 pitch and a high density. Fig. 24

illustrates the construction of an electrica

i nspection apparatus according to a second enbodi nent
whnébgePr esenhe i eepidiORe f@MnELELH t cHOWE8Ss INi $f the —
el ectrical inspection apparatus serves to conduct an
lelwectside rasipstandeviteasiyy idrpcught thé easdudMikkNGath-forming
pattern as to a circuit device 5 such as a printed

PerEd Uil befar dhe omnbettropdaaiic esonfuathiiveh sHeett riddesari  the
and, 7 to be inspected have been forned, and has a

tﬁ&“ﬂréar PIRGET eI Uidtg ofhéhei Lewri-degi edaptqm arfevice 1b are

pnspect | Qn- executlgg region E. This holder 2 is
pr ovi (‘} Wi PRSI tF%n’lg‘?F‘g rﬁlsﬁgc%l‘feorméP?%Wgﬂnnﬁl?Wemdes 52b

t
o?héﬁ%tﬁqs nggﬁg%L‘f%%6§?é§()ev1 ; | gﬁ¥gHéH the anisotropically

cbRGRaGHLoor&xee i ng region E, an upper-side adaptor
device | a of such construction as shown in Fig. 20 and

anIdppeth si deannels Pekd | ORNRLaED0R af & ALLAREESkdtRd on both
this order, in an ascendi ng scal e. Above the

UDPPE rarsi dewenS$EMﬂao@E_headuﬁQﬁJcaﬂtu@%ﬁﬂbeSBdare electrically
supporting plate 56a is arranged, and the upper-side
CPRRYSEECEI OFP h&he BGpetrsidn xeledtradee sifepoofi ngrepl atspection
56a by sup ports 54a. On the other hand, bel ow the
e%%%tp@éﬁ BAVESEeSdRi Ay FhegiUpReE; Sidld dnepeside haaRpider and the

e I b of such copnstruction as shown_in Fig. 20 and
1nqu %

SRRSOt Of HEadPSDECArE ARPAHGER Ffid S1b in
PO N A
cBOR 588§ anged e aRd 4 h8,d %W%Eeéﬁfgk circuit of the tester is
achieved. In this state, necessary electrical inspection is
conducted.

According to the electrical inspection apparatus for circuit
devices 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 electrocdes 6, 7 to be inspected of the

circuit device 5 are arranged at a minute



i nspection head 50b is fixed to the supporting plate

56b by supports 54b. 61 The upper-side inspection

head 50a is fornmed by a plate-like inspection

el ectrode device 51a and an anisotropically

conductive sheet 55a having elasticity and arranged

by being fixed to a | ower sufPace of the 5 inspection

el ectrode device 5la. The inspection el ectrode device

5la has, on its lower surface, a plurality of pin-

i ke inspection el ectrodes 52a arranged at positions
pitfh ahatd iaghpRiRtsy0f the same pitch as termna

el ectrodes 22 of the upper-side adaptor device |a.

Eachigf 2#heEestbatdds pREtdRR LEh@GhOEE %588 diSical inspection

electrically connected to a connector 57a provided on
appehetwp pErcosiiter swpposecogd péradcelin&ia dthrobegprasent invention

electrical wire 53a and further electrically
fore Ghnettteferécan iTdpeti ¢eirichl cihtrqatdbni pbprstatasedyrves to
Con%fﬁg tigyer through t he connector 57a. 15 The

Bk r 278 HEF htp et ohafEadesohr iy £eFhetf ypch wiring pattern

I -like. . ti l.ect rode devyi 51b .
oo BLBLE ke ABSEL1 €051 o0 SRUSE DA B0, oo vorn

ani sotropicallTy~con

sur@iichs abf aﬁﬂf&l bé’lek%ecirgcgeg i ée%ntdo "ﬁnicng%] i%g%é&ceedt .of];ave been

the 1inspection electrode device 5 € I nspecti on

for@é®Ct AR @1a20 2deui &8 SAbrd}aso10Rnkt SnaIPPE Sl hBCEse & in an
plurality of pin- like inspection electrodes 52b

inspectangedxzatutiogi ticgasn ofE. | ght s cedpabpt 9 ofist hersaMBd with
pitch as terminal electrodes 22 of the |ower-side
poshdamtion devs cé Fir Eawhgohgt hesecidaudpedkidte 5 at a proper

el ectrodes 52b is electrically connected to a 25
POstorie P oFhS APspeeiiiciexerutiing temien-Bi de supporting

| at e )

b ﬂ)ove the inspection-executing region E, an upper-side adaptor
device la of such construction as shown in Fig. 20 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 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. 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 1is arranged, and the lower-side

inspection head 50b is fixed to the supporting plate 56b by supports

54b.



56b through an electrical wre 53b and further
electrically connected to the uﬂfpection circuit (not
illustrated) of 62 the tester through the connector

57b. The respective anisotropically conductive sheets

55a and 55b in the upper-side inspection head 50a and
the | ower-side inspection head 50b basically have the
sanme consthaiotpper-aside idupeeitdely heald sioaspectficathed by a
apparatus according to the first enbodinment. In such

an elegerléhe inspection aeppatnddis devicerflatand an
devices, the circuit device 5 which is the object of

i nspBEEPbROPisahey depnducheve nsipeet | D¥r dxacing nglasticity and
region E bg the holder 2. In this state, the

uppefranded shippeeindagl pradetoea koiket et Hake - of dehe

- Sup orting_g%ate 56b are noved in respective
. d 1

~ upp®FY

M

i r 8BEPON pPbAERFPEet BeThee cfkaui Theddpisgeagion electrode

t her,eb inching the circuit device 5 by the ) )
i‘?% gH:E’ad}é\%forC”E‘JIeVF%elq"’éle%mfd-”f51%:9rov\?’erp:‘s‘l“é%l1’CY of pin-

adafigg devicetlb. I tgis stg#§, each of _the .

el e¢ rod&?%??(f?ﬁa?ié% PP ot d KEransgRd Sumettigns of

th ' [t devi [ | ectri.call L t

otk oAt €I Ve S%, BT bt SR, R rodes 22
' . I f

cOM® AN oplieel (e, Bt S0 AldAde, MRS eTRntygl

the pair 2 of connec odes

10UPR&]spd cdc%cfilld R AR ced.a sth reqlé@%rti%%ﬁ%:qg%%tﬁevceced to a

path- formng parts 11 of the anisotropica

conrstigidcot rsheRt phQv i Jﬂq%hteeﬁlrﬁlp%@—sﬁld%msr%%% plate
of the upper-side adaptor device [a are electrica ;J
COormgec tted ougrht ke rasRacticg HISReCH0R K 6l lss HARtrically
of the inspection el ectrode device 5la through the
anicsnineefiedaltdoy arc andieddi®nskaelcuia. (nGt tiha withefted) of a
hand, each of the electrodes 7 to be inspected on the

| owess teur thceuoh tihe ciomdictodesi’ee 5 is 63

electrically connected to both connecting el ectrode

1521b for The lower-side inspection head 50b is formed by a

20

25

p;ate*like inspection electrode device 51b and an
anisotropically 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
';attice 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 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



current supply and connecting el ectrode 21c for
vol tage neasurenent of the pair 2la of connecting
el ectrodes in the |ower-side adaptor device |b
t hrough the conductive path 5 form ng parts 11 of the
ani sotropi cally conductive sheet 10, and the term na
el ectrodes 22 of the |ower-si@e adaptor device |b are
el ectrically connected to the respective inspection
el ectrodes 52b of the inspection electrode device 51b
t hrough the anisotropically conductive sheet 55b. 10
the tRsSHE LB OBANGLe, cbhegbeciipdes 6, 7 to be inspected
on both upper and | ower surfaces of the circuit device
5 Theeredmetivealdigotspileal Bf dandubeidanspests ba and 55b in
el ectrodes 52a of the inspection el ectrode device 5la
the juppeheigppensgiatecni speGeoandedd 30acardd dehénspection head
i nspection el ectrodes 52b of 15 the inspection
S0b ebatiqedds devieceti®b sphet mensowestisindeas i rispethe orelectrical
.___head 50b, respectively, whereby a state electrically
LnSPECH1RIL RS FBE I hECF RS ForF 6 FELTT “BPoRHEntt st or | &
achi e ._In this.state, necessary electrjcal, . .
L SUE o e RS oo RS EERY Bl Fo S, hr Piruisy dgvices,

r&onst . yakue i .S.S lied t. ectro .
e SRS RN o SR e GOPLEST oS SER 208 nesa s

the ﬂ@g@&,@iba-@@ut%gecgerg@eﬁ 2, ek guidant: supphyid Ribbe, the
| ower - si de adapt or evice |I'b, and one electrode is

uppegdesicgnategoatnnrg dlhee pkurahdt yhof 14ha-elest s@gRst2d€ plate
for voltage neasurenent in 25 the upper-side adaptor

56b devi cevkd, itherebyctnivas uliiregt fon odtragachetyeen the circuit
~designated one el ectrode 21c for voltage. neasurenent

devigghd> antle¢eityr qidechies f bhe voltayge s¥vigeadumbenemme jupper-side

the | ower-side adaptor device |b, which is
adaptor device la and the lower-side adaptor device 1b.

In this state, each of the electrodes 6 to be inspected on 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 2la 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 upper-side adaptor device la are
electrically connected to the respective inspection electrodes 52a of
the inspection electrode device 5la through the anisotropically-
conductive sheet 55a. On the other hand, each of the electrodes 7 to

be inspected on the lower surface of the circuit device 5 is



electrically connected to a | ower-side electrode 7 to
be i nspected corresponding to an upper-side el ectrode
6 to be inspected electrically®donnected to the

desi gnated el ectrode 21c for voltage neasurenent, and
gaining an electric resistance value of a wiring
pattern formed between the upper-side electrode 6 to

 be bnspectedilpl eshrisabd Vs aRact &shid the; dasianaied 21 for

one el ectrode 21c for voltage neasurenent and its

cor easpendi SgpPLNeindi Een et CELAPAS detrddie 2liFRecked tage

on the basis of the voltage val ue thus obtained.
Measaasteahcot ef echid igaiest B4 i€ eSomited iingMdliet@ rodes in the
patterns is conducted by successively changing an

el ettvedes kde ddaptuat tdagel carelds wrtermrgh tthebeonductive path-
desi gnated. According to the electrical inspection

Sappbeanimg fpares rcuidf dewioessdesgridedd yabovendttivieasheet 10,
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the upper-side adaptor device la and the |ower-side
ada@%rt@%vt%@lrmlofewmta%aﬁ driead csteavws ide adaptor
Fig. so that necessary electrical inspection on a

Ci r%%Y%C%leW 'S eleft e asunelspaTtehed itheespepercld

of the arrangenent pattern of electrodes 6, 7 to be
|n§HE%Q T e s Hviade Hie éﬁﬁpeﬁ§é€§s§#?0tr°de

el e trlcal |ns ecti n a circuit device 5 can

sureT¥ giw&%evﬁ@ﬁsat@ml& 600?%%6 sheet 55b.

inspecte of t e circuit i ce 5 arg?

d
P nut e B I R B
OEKhﬁF]%%%mI%ndh%o%%&ﬁe describe gbggkggg Sgeglce 5

an varl ous anges or nmo te&ToNnsS 6
thernet Q1 fr %Dnh%c&%%,%%' trq& g%tho electrodes 52a
conducti ve shee not essen rn1th

D R Ao T s o R SR 2o P oy Gal Py =2 o1
, pl ca

Conehegldta oBh @Rk al 8 orBY nke thiedlinspection electrodes 52b of
the inspection electrode device 51b in the lower—-side
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. Specifically, a current.of a
;onstant value 1is supplied between the electrode 21b for
current supply in the upper-~side adaptor device la and
electrode Zlb-for current supply in the lower-side adaptor
device 1b, and one electrode is designated among the
plurality of the electrodes 21c for voltage measurement in
the upper-side adaptor device la, thereby measuring a

voltage between the designated one electrode 21c¢ for

{voltage measurement and an electrode 21lc for voltage



In the adaptor device, the anisotropically conductive

sheet 10 may be fornmed so as to cover only the

connecting electrode region 25 of the adaptor body

20. In the electrical inspection apparatus for circuit

10 devi ces, an adaptor device fornmed by the adaptor

body and the anisotropicallyé&onducti ve sheet shown

in Fig. 1 formed separately fromthis adaptor body

may be used in place of the adaptor device shown in

Fig. 14. The circuit devices that are the objects of
measkirehBSPECLA ONLRE € NQled kbl €d QR NRAELTCYHLY  yhich  is

boards, and nmy be semnmi conductor integrated circuit
eleddevcabby Stiithedsed PBSKagedwd:Camd MIM-t.a@d G relide inspected

devices forned on a wafer. As the process for form ng
corrnelspogdiducttiove ael astpprersideayerletiBoduppodr tied e t himspected

rel easabl e supporting plate 15, 20 nmay be used a
elecirdepbly tFrtnestedntucthe edesd igsrondr estetatodpr dacddri yoltage

advance, in_which conductive particles exhibiting o
MeASPEGHEET s A eIHHEPEr S8d §UFCRAIT nEBFEGaRGe elvakes cof a wiring

y i c.substance.in a state oriented so_as to al.ign

paccBBh) PR PHORIRRC Buk i Putt romeor e S TenEop - ts Ber uisibected

eleC (<] kN l (5] .r @ OlrSVO adge
1 ggg%azﬁysu&w&eg on 8 rtséseggﬁq%{e § SHPRQLLI NG, p?% e ltag

he~ adhesi on proper e conductive el astoner

meas6RERINtOr aMiit Nitsd RS OREHCAGNEST Yened kBl S WQEESS: 1hes be
conductive 66 elastoner sheet can be produced by

~inspkota&d ngora remker batid ayd ftoe  ¢ondued | a1k astiier obtained.
bet ween, for exanple, 2 resin sheets, applying a

Measpugmett c ofi ebtedtoithi ssqimttentcat |layernlforwicdngducpdtterns is
el astoner layer in a thickness-wi se direction thereof

condpgtest | bkt vwEastvale pelranodhes an neléetnwdeerdlal Fayerwoltage

for conductive elastoner so as to align in the
measurement to be designated.

According to the electrical inspection apparatus for circuit
devices 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 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 pitch and a high density.

The present invention is not 1limited to the above-described

embodiments, and various changes or modifications
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t hi ckness-wi se direction and subjecting the materi al

| ayer for conductive elastoner to a curing treatnent
while retaining the applicati%®h of the nmagnetic field
or after stopping the application of the nmagnetic
field. In the formation of the conductive path-form ng
parts 11, the conductive path-formng parts nay be

f atae b drmHhRG 2kl portions other than portions
to becone conductive path-form ng parts in the

conductFye ekaspDaErid ayes lLBdrddiediaselce@Ptive sheet
machi ni ng. However, the conductive path-form ng parts
110nmyitalisonlbe kessrdiby reMmB¥irRgthenpy¥opertiepatts on the
portions of portions to become conductive pat h-

f epndpng tpanet paith-fhemtogdpativel &l ash@nehe | ayel e 1dBrf$ce of
illustrated in Figs. 25 and 26. In this case, the

r é8edaaieptrbpicehtuctonduceiast sheet | 2§ enay B nEyabe
renmoved by nechanically separating it from the _
r el easali} e-krippsimtiony dsivdtoe , 1 5:heThe igogsept ceAdgntooductive
w |l hereinafter be described specifically by the

I Pehi AY ER¥ENBEeSorPRReverasthe presemninvieir ieoniecting
no [imted to the foll ow ng Exanpl es. <Exanple 1>

(ﬁ%e Foadst FBAT0R Ztidpk ofhdRarerr befwddbt or body

peci fication was produced in

0}

(20) of_t fol.l owm n ! .
accord&ﬁcg‘_ FHeF%%l%&isﬂPﬁEﬁF8ﬁ°§hGRﬁaFﬂtuﬁi§9r15?rcult
L6 208511 Rl R SEEISL B, (20) 188 8 by ana
e 2o R R L SR S0 1 ommes
FEAEY WL ol SRRAANSE Yo MY e WM Pace of
the adaptor device shown in Fig. 14.

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 proceés 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
pdlymeric substance in a state oriented so as to align in a
thickness;wise direction of the sheet, is stuck and
supported on a ;eleasable supporting plate 15 by the
adhesion property of the conductive elastomer sheet or with

a proper adhesive. In this process, the conductive



electrodes in total are arranged at a pitch of 100 m
10 Term nal electrodes (22) are in the formof a
circle having a diameter of 300 m and 1,024 termn na
el ectrodes in total are arranged at a pitch of 500 m
(2) Formation of conductive el astoner |ayer: A
material for conductive el ast é6fer was prepared by 15
di spersing 400 parts by wei ght of conductive particles
(proportion of gold to core particles: 2 % by weight)
obt ai ned by coating. core particles conposed of nicke

elMbtdherd@hdet n c;QOan&)trngCYedABﬂ)ﬁ h%oﬂr{ingdfdai trixa%r i 4P¢ la%er for

liquid silicone rubber. This material for conductiv

conghasiwamel a 2baspepRldredtbo LR f868s0h dheets, applying a
rel easabl e supporting plate (15) forned of stainless

maggebit famdd havithgs a tdteekapskyel BonmadiyuseiReRlastomer layer
. printing, thereby formng a nmaterial layer (11A) for

in @oRBiEere el wesdonert v ithgreot Hiocknésst afond0cObvenpagticles
. tHe rel easabl e supporting plate (15) (see 25 Figs. 3

in LY PHteTHRL faicr far f tiye Mlapspmelprfuesi ve align in the

. st.oner t hen subjected to a curing treatnent

e R el B8P0 0B REr nlF s abp g for
: & dmgaetdc f] f 2 Tto. the material |layer in a.

“PThi ckness- vsvlusjrgérgl :r%gctal1 or(fhf &7 e%f:e%%menézl eg?%%ﬁﬁg?gflng the

appliereby I)Prmengna%n@{?{@ufﬁ!é.l\ée o8l Qfﬁ%togkg%{%ral%l%%acation

supported on the rel easabl e supporting

of tavimagnecidireckness of 0.05 nm (see Figs. 5 and 6).
(3) Formation of conductive path-formng parts: The

suUnf abe @brdte coorduahicv ecall@stiorepatBYRiri4dBparts 11, the

supported on the rel easabl e supporting plate (15) was
conductive path-forming parts may be formed by removing all portions
other thén portions to become conductive path-forming parts in the
conductive elastomer 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. In this case, 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 present invention is not
limited to the following Examples. |

<Example 1>

{1} Production of adaptor body:
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subjected to an el ectroless plating treatnent, thereby

10 formng a netallic thin Iaygg (16) conposed of

copper and having a thickness"of 0.3 m On this

metallic thin layer (16), a resist 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

wer e fohnmeddapter phodh ¢F0)15 A 0then fomdso idreshdyi fication

photol i t hography. The surface of the netallic thin

| &per Hrpguogds inhegcoubpeckteditb ahe ebeetrapkadbhnghown in

treatnent, thereby form ng netal masks (18) conposed

off ifopper and each having a thickness of 20 m within

the openings (17a) of the resist layer (17). In 20

this st4tee IPRCE Iy v et bl sasadmpdion sty (@) has
tallic thin |layer (16) and resist |ayer %17) wer e

sUBfECEEaE0° | AlelmplY n? AR nf M2 B9r hdhngLoita base place

cggbgn ioxige %as Iasgr beam machi ne, thereby

f 5Pnngr 158241 RERaREE P HRE AT nSP X ¥ FRS 1 par €022 FiRGch

S n rel easapl e supporting 25 plate (15).

e AT 4% i Tap cToTHGY" ek AeT Aol bt 0

( f he ated _from each surface of the,

c%%‘)c‘!%@%‘s%é pa 2% ?‘Pg g §m¢ 1 89 de0%8 GOoMIGFting

I er |bed process ondi ti_ons .of e

S R A e Rt P b et | .

besrm e e BSs  (0)) Wk, .il}l?rﬁlé”fc;%? clia.saerci?calrg having

machi ni ng was conducted by using a carbon di oxide gas

| ST arReadn ' ML - "o A actur .

M t subi shi %g%c”%ra& qgézt%e%%clﬁl%r%e egged:bé/mdes i

Itgadi alldG g gd B N M RY Yr Wolh (4. shots of
| aser beam under conditions that a |aser beam
di Zanmetcermanaiso b @ fprooriid dia&e e IReIVHRUH Ry power was
0.8 m _
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 din 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 thé releasable supporting plate (15) (see
Figs. 3 and 4).

The material layer (11A).for conductivg elastomer was

then subjected to a curing treatment under conditions of
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-insulatl part

(4) Formation of insulating part: Addition type liquid
silicone rubber was applied on to a front surface of
t he adaptor body (20), thereby Q%rning a materi al
| ayer (12A) for insulating part having a thickness of
0.05 mm the releasable supporting plate (15), on
whi ch the 1,024 conductive path-formng parts (11)
had 2peenrher Medouagh sUesh éfhagﬂéﬁHH“¥Eeraﬂd&h% T to
material |ayer (12A) for insulating part, thereby
br ithgi mg teadk loflalyee canaechibgnekeckiodesditdy)i®d tHE€reof by
adaptor body (20) into contact with its correspondi ng
cordecttiremagael sf, ottirengbypéotm{id) a. cédnpunessus o= isZihner
kgf was then applied to the rel easable supporting
pl &8¥er15)] 1B} henpbyriedt bngthherehegkaebs sfippdwieting plate 15
material |ayer (12A) for insulating part to 0.04 mm
an@n@| Baviiegl rythéskpeesspfiglt e mhi CkeesBips. 5 and 6) .
conducti ve pat h- forn1ng parts (11) from 0.05 mmto

0. ¢ nFrPrli“ﬁtiLﬁPsogt apRduE kv reperhaf ormyey RaR: for
|nsulat| part. was subjected to a curing treatnent
under c SGHe s of2dde P&PdPCtHU@r elpRépBBY fe¥ATnglliB)
t ween adj acent conductive

p;’;\’t;llllpl?or gOEaf}?]‘in%?lé?zs i §1g?er eb%]d} rpffg??lmgwas

pﬁs% d%V.V‘?% HeoHHE wefapve%% R b reby
Th t |

oS %‘g%f%%cﬁ‘%’g%ﬂ Aitor v GO B copper and

el SgRR RS0, SPTENEL VR POLT BT i 2o

(1(2])6)' S ao Qe%i@‘& f ffﬂhf%%ll rﬂe tgllt%%%ds%(:tc}fV%S in

pat h-f'orming part’s ( € prOJected

:h f 5f y1 t
‘heirghtn of ghe canducs LllVaSr Ié%,?iéh Irgfgn Q%ramn%a%r hakhhl

fromthe |nsulat|ng part
dimensions of 50 pm by 100 Um were formed at a pitch of

100 pn, 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 layer (17). In
this state, the qonductive elastomer layer (11B), metallic
thin layer (16) and resist layer {(17) were subijected to
laser beam machining by means of a Earbon dioxide gas laser
beam machine, thereby forming 1,024 conductive path-forming
parts (11} each supported on the releasable supporting
plate (15). Remaining metallic thin layer (16) and metal
mask (18) were then separated from each surface of the

conductive path~forming parts (11l) (see Fig. 10).



<Exanpl e 2> (1) Production of adaptor body: An adaptor
body (20) of the follow ng specification was produced
in accordance with the construction shown in 15 Fig.
15. More specifically, this adaptor body (20) has
di mensions of 40 mmby 80 mm a material of its base
place is a glass fiber-reinf®rced epoxy resin,
connecting electrodes (21) are in the formof a.
rectangl e having 20 di nensi ons of 50 mby 100 m and
1,024 connecting electrodes in total are arranged at
a pﬁhchh@faﬁ@ﬁyﬁkscﬂfﬂdﬂlﬁﬁoc@EQFtEéﬁ&%il@gg)oﬁrﬁhérﬂéé@% beam
formof a circle having a dianeter of 300 m and
ma¢hoPing gpyri hé ekebtr odésxide tod alasse Besangeéhdic dare as
gitch of 500 m 25 (2) Formation of conductive
© i%@%oner | ayer: 'After 25 parts by vol une of

con articles having an average particle
di ag‘@é“ ’of‘PI'fO RSRET PSR Anaing AP xegninetedi Oy using a

Saiy 49l une pf_a mixture wth Solution A and
g&%tcl{lon e of%% d‘gff FeﬁVpE’aF]i”cﬂﬁ d i PPedre rimgpefagred by

Mi BsudiWR3 Pask L ¥Pe d in proportions that their
amounts becors eghg t%g rggulgbn I xfiif e Wggdiating one

mastiijiegt pdido wath def Q%‘E@ngt rl%@tegegéarrpéllne%fsé)lﬂd§tlons that a

reduction, thereby preparing a materi

lagrontuat idlenet @S waFEs0 1 Ade 1280 \RAESEHIREHoR1048550 . 8 mJ
those (average coating anmount: 5% by weight of the

(4Nwﬂﬁwwtnmloﬁrempaatmmﬂpsjtnbtalned by using nicke
particles as core particles and subjecting the 10 core

paPfftties typrel bicrridl essigiret impber twpsgeipdl st eorused a front

surface of the adaptor body (20}, thereby forming a material layer
(122) for insulating part having a thickness of 0.05 mm, the
releasable supporting plate (15), on which the 1,024 conductive
- path-forming parts (11) had been formed, was superimposed in
alignment on the material layer (122) for insulating part, thereby
bringing each of the connecting electrodes (21) of the adaptor body
(20} into contact with its corresponding conductive path-forming:
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.

In this state, the material layer {(12A} for insulating part
was subjected to a curing treatment under conditions of. 120°C for 1

hour, thereby forming insulating part (12)



as the conductive particles. Two pol yester resin

sheets (product of Toray Industrles Inc.; trade nane

“Mat Lumirror S10") each having 79 glossy surface

(surface roughness: 0.04 m on its 15 front side and a
non- gl ossy surface on its back side and a thickness

of 0.1 mmwere provided, a frame-Ilike spacer having a
thuakn@eéenﬁadaéxéﬂnndymﬁu@tﬁeét@a&%LabrmaﬁalEﬁr@% (129, rThe
mm by 200 mm in di nensions was arranged on the front

sur fradieapfabire upipvastiery paaite NEet wakhehent eeilabstar, thereby
20 conductive el astoner prepared above was applied

I nt eckiwciggerim@defptichi sespaeenccandihbetot hee present

pol yester resin sheet was arranged on this material

f or ig@waidony & seleadtigned 7i no Fagh a%imannBre tdatsttreopically
front surface thereof cones into contact with the

Prat &PNEMN GV ec GhGEEt e thigsedaptor28eThereabt enchathat the
press .rolling machi ne conposed of a press roll and a
backHFckarEsSWeE g368 F@nﬁpﬁéhvﬁhéaﬁﬁré@F@ingopart (11) is 0.05
conductl e el ast oner % the two polyester resin

sheBPs, T8 TPREFBEYST 8 n?ﬁ@uéaﬁﬁﬁgrP%Ftlé§%} F%ro 04 mm, the
conduct vg Iastonﬁ ha% a thickness of 0.0
ThepﬁgFé SFPaY el foforghd %Y?v@aEha§?6ﬂh?ng§IFﬁeﬁll) is 100

subj ect ed t a curlnggtreatnent under conditions of

1208 35, P8 R ST EIRD PP §i Hee £PRFaFFEYe path-forming

10ma0ReLC ({1£1 8 0h Dnd i i paterial, Javer §00) o

conducti ve el as oner In
therepimby.asLanging an el ectromagnet on the
respective back surface of the two polyester resin

sheei s, Pf@@ﬁ@@yo@rggqgagﬁkgkr S&pngul ar 10 conducti ve
el astomer sheet having a thickness of 0.06 nm

An adaptor body (20) of the following specification

was produced in accordance with the construction shown in

15 Fig. 15.

20

25

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 resin, connecting

~electrodes (21) are in the form of a rectangle having
dimensions of 50 pm by 10Q Mm, and 1,024 connecting
electrodes in total are arranged at a pitch of 100 pn.
Terminal electrodes (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 506 M.
‘(2) Formation of -conductive eléstomer layer:

‘After 25 parts by volume of conductivé particles

' having an average particle diameter of 20 Mm were added and



10

15

.20

25

‘A proportion of the conduct i ve particles in the

resul tant conductive el astoner,.sheet was 12%in terns
of a volunme fraction. The resultant conductive
el astoner sheet was stuck on 15 the surface of a
rel easabl e supporting plate (15) fornmed of stainless
steel and having a thickness of 5 nMmwith a silicone
t ypexedhestvel 09 hezeby Hormhgrna cbmnuct:itvere sliddt Grdution A
| ayer (11B) (see Fig. 5). (3) Formation of conductive
pathd f o0 hit hgopak tof 2@d Thion Uk el ofuide idombuct innbber of a
el astonmer | ayer (11B) supported on the rel easable
suppoTRIFE bYRe 1i1% iserapmy)itdans iy arfhdisc tmouass
plating treatpent, thereby formng a netallic thin
sR/% ° %eﬁ%%%m 058 I&S%E?dé‘f it UWaRy sitdfcdeseds @
On this netallic thin layer 25 (16), a
r e%?E?aWJa‘g/%rtﬁaszm*v.% pﬁ%ﬁ%e@%d%t% mtheFeby

whlcﬁ%}og§4d%ectangulauaﬁpenlnﬁs a) eaCQQE%Y{Qﬁn £he
0 40 al f .
e ON A R

arl‘)y %Ie% H@Qlfatﬂl'{ég v}gf ?[‘tm%rft 1co a)%*}%lﬁa%@ n%bngt:.%ed by

masks conpose copper and each havi

't hHs‘i'fl@e%ic‘kfelz a%l%l\@st hish Lhe gﬁ%@:ﬂ%ﬂ%s( ézﬁ) ,Sgli)j ER®ing the

resist layer (17). In thls st at he conductive

elcaslo Rk thad@ls &%1@hecﬁgbql|bcpl%Qhﬁg|%X%ﬁ G186k @Bde used
resist |layer (17) were subjected t ["faser béam

maghithengobyivdans ehraicaekon di OXI de gas laser beam
machi ne, thereby form ng 1,024 conductive path-form ng

10 par tBv¢ 1ig 1 pache SUPPOIH eshodt d hepreheasabt eroray
supporting

Industries, Inc.; trade name “Mat Lumirror S107) each
having a glossy surface {(surface roughness: 0.04 Um} on its
front side and a non-glossy surface on its 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 one polyester resin sheet, the material for
conductive elastomer prepared above was applied into the
opening 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 conductive 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,



10 .

i5

20

25

plate (15) Remaining netallic thin |ayer (16) and

metal mask (18) were then separated fromeach surface

of the conductive path-form ng parts (11) (see Fig.

10). In the above-descri bed process, conditions of the

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

| aser beam nachine are as follows. Nanely, the |aser
b&derehyhifpirngngas wenduthedl ByerUsdAdcan@@EPDRe elastomer
di oxi de gas | aser beam nmachi ne "M.- 605GTX"

( RaNdhaceuitbdchyest sfibd sbé mhectric Corp.) as the

machi ne 20 and irradiating one” machi ning point with 10
shots ofhg axererisdarmhaede f ogorindiuerd viehafl aa tbaser was then
beam di ameter was 60 m and | aser beam out put power
wagb@estﬁﬂ te43 Foring i oreatmémsuhadéngogatit idodidd onz0°c
¥§ gé quid silicone rubber was applied on 25 to a

f + Bht YU+ RRESDT VR hEe AR GIN®odyPIvD) le) heamtytic field of

f terial er (12A) for insulating part
Tng %S (e chaErelal Tts igr (aRAd e sl tomer in a
late,. (1 on which a plurality of
cond& %%%]/%‘ga C%loli’ﬁ"r? aﬁq%re(ﬂfl)byha?orn@é’éﬁnq éttred,
£§9§ Jnne on.th nate i al y
\(@ilzeA) nsuciq]atl g paﬁecq:tlhveeréﬁF é’fcﬁ%@f two

FanaCtl | d dapt
Enﬂ) into cé%%gégﬂﬁ% < %%égggrégﬁﬁﬁﬁuﬁga%o%%ﬁ%?pﬁglar

AN YN & 1R tome T L h B tPHESS W 20 kaf was
t hen apé]led to tﬁ% rePéaga%I % ppor %3%8F§t8f( 596

- Bherreky raatnl RF tthe EBh@%ﬁ%ﬁ%eo%aEQgcq%%eahakhga¥%sultant

(12A) for insulating part to O. nm and el asti cal
comauessivig <t ae tohBi-CkRRSES Q%scqadugh'%@rﬁgtgffgr@bﬁ%me
part (11) fromO0.06 mMmmto 0.04 In this state,

frerbertiialn .| ayer (12A) for |nsulat|ng parts
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 (11B) (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 pm. On this metallic thin layer
(16), a resist layer (17) having a thickness of 25 pm, in
which 1,024 rectangular openings (17a) each having

dimensions of 50 pm by 100 pm were formed at a pitch of



was subjected to a curing treatnent under conditions
of 120C for 1 hour, thereby formng insulating part
(12) between adj acent conductive’path-forming parts
(11). The rel easabl e supporting plate (15) was then
rel eased, thereby produci ng an adapter device
according to the present invention (see Fig. 17 to

Fig. 18 -pml h&ra 2SSO R hlofoqu&QH%HaEﬁys.he?ﬂeié‘urface of the
this adaptor device is such that thé thiCkness of

conduedtiald ipatdhifronmyeg pamh hs) thenOsQ6j8Betliheéo an

t hi ckness of insulating part (12} is 0.04 mm the

pi t clelssttwegn atheg corditaicnte pakhebor fopgipgrinstillhasks (18)

is 100 pm and the projected height of the conductive

pat h-doomouisegl pér copbkr bhdmetld hastuhgt Enghipants§13FY 20 pm

is 0.02 mm <Conparative Exanple 1> (1) Production of

adaptidrthidedcheAepadapusr (BGdy of the fekliew hgyer (17). In

specification was produced in accordance with the

consttifidét iséA tehowhel goRdyctise ¢bastbmersperpfi ¢4lBy, metallic

thi s adaptor body has di nensions of 40 nmby 80 mm a

nat el 3PYPFS(éééeaﬁﬂaF@5F§tal@Y9§s(17) were subjected to

fibeﬁ-rein orced epoxy resin, connecting el ectrodes

are AS8Tt RE2FoMAf anngeEYaﬁﬁﬁgshﬁgi%gcﬂ¥ﬁ%ﬁs@b%§1%? gas laser
ectrodes in

50 m by 100 1,024 ti | ‘
b toraPHmetarh b e atRare bl SRR Lo d CSATRE rare bath-forming
' he f f i rcl e havi ,
1§ anbrePeos PifobehaRubBobhad of oFheI ST Ete Brcepmor ting
t ot : ' f .50 Q (2
p?ogh%tg?ggn?%éﬁggle%ﬁlrﬁfr&ﬁen@ga%&nﬁcsgihﬁgpﬁgaﬁ% {(16) and metal
condigLi Ve 8 ﬁ%?g‘\%rﬁ%ﬁy%pa&w@ force.and 8, PpIloOM e the

force of the
conductive path-forming parts {(11) (see Fig. 10).

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 dioxidﬁmggs laser beam machine “ML-605GTX”
. (manufactured by Mitsubishi Electric Corp.) as the machine
20 - and irradiating one machining point with 10 shots 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

forming a material layer (12A) for imnsulating part having a

thickness of 0.05 mm, the releasable supporting plate (15),



speci fication were produced in accordance with the
construction shown in Fig. 28. 15 Each of

ferromagneti c substance parts in the top force has

di mensi ons of 50 mby 100 mand a thickness of 100 m

and is made of nickel, and 1,024 ferromagnetic

substance parts in total are @#franged in accordance

with a pattern antipodal to the pattern of the

connecting 20 el ectrodes of the adaptor body. A

non- magneti c substance part in the top force has a
ort hihgkines 1efral2®, Mr aon@h@ival patleefind S2tSUIEH had been
product of a dry filmresist and formed "in a state
farmge, t Hes stneadrpedry dof dldgpratt utedhlr oatehiml layer (12A)
ferro netic substance part hy 20 gm 25 Each of )
fc?rer%%%%%ﬁéfl?c Rbst aﬂ?: eggrt}%‘:ﬁ%ﬁlf’%e Bt ot BFceSHRECting
eldiciRasdONE10f o0 EMDYaIQ0 P anda () ckness Qhead00,My ies
and is nmade of nickel, and 1,024 ferronagnetic 76
coxubspandd ey parid:cthave apath-dpemiargr gaged (il .aecprdanoe of 1500
k%lith the sane pattern as the_pattern of the

%Contect t BPRICEFodes BFe t ReleREH6r BBty plate  (15),

. Iy S t re.d4dn e f h

O nese aP 150" e ahd e s rokt o el "Rher e TR o eor
inprnbaluicty obaat driyo f id.Mr esihStand ( 3laFoidmNyONcoOhpressing the
anj sotropically conductive sheet: After 10 parts by
ChyBkRfife Of ESERRIFEEVS PP PEntRg Meali hbllarf ravnef aéfe mn to 0.04

par tickg; di angter m.were_added and . m xed into
™00 partlsgby vgl’uﬁggo %err%égt S? =i olfGFi SR°metong parts
waAnshiSelcutd ofb B efurafgi tieRnbyPeuddedUiongidilonanss rber for 1
of a two-pack type mxed in proportions that their
hogppunitherepecofermdgyal inswWeatiegul parit nidd) ur dewssen  adjacent

cogéjubcitelgetaegatthqurming 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 mm, the
_thickness of insulating part (12} is 0.04 mm, the pitch between the
conductive path~forming parts (11) is 100 pm, 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 adaptor body:
An adaptor body of the following specification was produced in

accordance with the construction shown in Fig.
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def oami ng treatnment by pressure reduction, thereby
preparing a material for conductive elastoner. In the

15 above-described process, tHese (average coating

amount: 5% by weight of the weight of core particles)
obtai ned by wusing nickel particles as core particles

and subjecting the core particles to electroless

phating with gold were used as the conductive

particles. This material for conductive 20 el astoner

was appidred dpedifa danalt, suntasgaphorheoaganhar aiked¥ions
by screen printing, thereby formhng a material |ayer

fof ¢0nduchyveo amastoMmedtdend NG A i akns o1t D Q6 IMFlass
on the adaptor body. The adaptor body, on which the
néikerateinfercédre@ixc arshiot | wrralastanere ek RRRE are in
fornmed, was then arranged in alignnent on a front

stin¢ afernfof he bedttangfortce;i mndiinehs 101 fof ceowas by 100
arranged in alignnment on the surface of the 77

nit eravad 1 32t domeonductd e telcaakisoner tHoaled ren aranged
adaptor body. Thereafter, the conductive el astomer

|3y et Py subj Ut d¢an -t oTarvénahgel retirmeat andein the form
conditions of 120C and 1 hour while applying a

Ry fetGic Fie hpwme a1 9 apettpaer It B3O OF dr, omngndt 084 terminal
subst ance parts of the top force and ferromagnetic
éiﬁﬁ%?é@sp&ﬂ $3rlt REeHEEESRIREr @& By Piichardi 5§ Cakm.

Pl ARSI OIRONEhS 9. umper suilage oL ol (0P
REREEtiug yp ezl (he ol sctromonets,
k08, PLEUA S, O I S LR 1 o
BRERFFREAAGPHLS B-HANEEE 90 accordance with the
construction shown in Fig. 28.

Each of ferromagnetic substance parts in the top
force has dimensions of 50 pm by 100 Mm and a thickness of
100 pm 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 substapce parts in the bottom
force has dimensions of 50 pm by 100 pm and a thickness of

100 pm and is made of nickel, and 1,024 ferromagnetic
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the respective connecting el ectrodes and insul ating
part intervening between these conductive

pat h-form ng parts, 15 thus pf%%ucing a conductive
adaptor device. The anisotropically conductive sheet
in this adaptor device was such that the thickness of
each conductive path-formng part is 0.06 nm the

't Bubknesseopartsulat togapastei Srfaffed MR ddoRidde with

bet ween the conductive path-formng parts is 20 100 m

t hbepsarecrattden ght ohetpetcondust i tie: patthdarimqg

part fromthe insulating part is 0.02 mm and the
PESPOELPSRS of f t Hiee codmjpicd T Visogar t Aches-maghkeic substance
conductive path-formng parts is 16%in terns of a

vBR Uhelf riblee | lont tor Coompes atd & ea Bxtaingdrees2> X5 /0 um and a

conpar ative adaptor device was produced in the sane
n%%ﬁ%?laa% theembakatd veursdmpaluctexafept drvatfitlhve resist.
anpunt of the conductive particles used was changed

f Hom AR A A st inrl 4ad 1n5 gemdus thy ey stheed < n

t he prgggrat'gn of the conductive elastoner material.

The an ?Fo% cBRFYS BEnUOLENGe0EheRRIVFEE RE sParEhE bes
qFVLCG was such that the _ thickness of each conductive

pat -1 Ay FESE P08 smAlameatse ofi éRnéswere added and
[ t. Mt .04 mm, the pitch, between th .

O i B30 PRER By TR R oM tRE. wpih Selagion A
hei :t.hec I ath-forming .part .from _t
R O L B e a0 B PR o Phgr of =
¢RduG LKV Itk S ;LN ti p afo

R o T

seenRar atjuke  Exaephes3 +An¢oaRatattV§.2dapt9L H8YI £8 4

was produced in the sane
defoaming treatment by pressure reduction, thereby

preparing a material for conductive elastomer. In the
above-described process, thqse (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

Velastomer 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 body, on which the material layer for

-conductive elastomer had been formed, was then arranged in

alignment 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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manner as in Conparative Exanple 1 except that the
anount of the conductive particles used was changed
from10 parts 15 by volune to 20 parts by volune in
the preparation of the conductive elastoner material.
The anisotropically conductive sheet in this adaptor
devi ce was such that the thickness of each conductive

patdtfrorali ngypar tfdrs cdndciiive 4t akkenkhi ¢kRaes 6h the

insulating part is 0.04 mm the pitch 20 between the

c @sgydtory dogat.h- Thentagtpal t shé Scdd@uan itdec ) psopeet etayer

hei ght of the conductive path-formng part from the

| e gubigofadt tios a0 c02 imy taed tiiketpuogert condafivhe of

conductive particles in the conductive path-form ng

pd2SC awd 250k purtenibe ofppl yDhyne fageston. £251d of 2 T

<Conpar ati ve Exanple 4> A conparative adaptor device

\/\é’§tﬂ|98§u@€§ ifgrrrBagarticnanhetansei nacsapafatheetop force
npl.e 1 except that the amount 79 of the conductive

pﬁPﬁuéFé§°W§€aeﬁag EHRA§EBCPrBATES parthe bytvemukeree by
arts by volune in the preparation of the

085568?968 8|8§%6n8F RAPEFFaMagTRES aPft SOl r BpPEE| fyrface of
ng % sheeé E S adaﬁ ?r device s such that
Ri ckhEss %? Bach"ebnitttToR pht hvf ﬂ?h@mp ?Fce
th hi ck f t
'ﬁe%%ét% o Bl DR S LA L Oy
O t ht of, th
Qﬁﬁﬁlﬁﬁéwée@pa 54 Bop PeRLEY En i Ao SnddP inrearaliy

| Srdy e dMon 3Kk LASRE OBOFELOD OF e 19,60 6‘?%&1
particles in the conductive pat% form ng “par g %%%’
|ébﬁ§ﬁ§€hﬁﬁf?ﬁ)@@4”ﬁbﬁéﬁﬁ%i§g‘path—formlng parts arranged on
the respective connecting electrodes and insulating part
intervening between these conductive path-forming parts,
thus producing 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 conductive 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 device was produced in the same
manner as in Comparative Example 1 except that the amount

of the conductive particles used was changed from 10 parts



e’

[ Eval uati on of adaptor device] Wth respect to the
adapt or devices obtained in Exanples 1 and 2 and
Conparative Exanples 1 to 4, an 158electric resistance
(hereinafter referred to as "conduction resistance")
between the surface of each of the conductive
path-form ng parts and a term nal el ectrode
el ectisf cadlwme GNNEL tHRG-110 Pyh i 16RRAUGE ithe preparation of the
pat h-form ng part was neasured by means of an
el ectddmduEsiwd AN Hodtiremalterd a9t.at ené hahi 20c eashcaf 1y
the conductive path-form ng parts were conpressed by
5% i ncandihiokre shraditsd rditha 6t is@apther aefrite fwhBdsach that the
proportion of conductive path-formng parts that the
conduthidmeasesict arch wanddctiQeopastimifbemindgi phrt is 0.06 mm,
respect to the adaptor devices obtained in 25
Exanpites thiaidiezsand Cospardatinge pExanpke$ . 04t om4, the pitch
el ectric resistance (hereinafter referred to as
"i nsedtiecam rtdsi sanvet)iveepwedn f2rménduptiree is 100 pm, the
path-formng parts 80 (hereinafter referred to as
" pai RIS SSERrdubeigd tpaththpoEpipAgCcpavesPR thdf ormiag part from
each other was neasured by neans of an electric )
resi d@spdsitend Ragtsi st 8- PRalmeagRdof et pgoportion of the
conductive path-form parts. were conpressed by 5%in
5 a FﬁPc‘?NﬁéégﬁmPé‘étaFEgEt i‘-BntPﬁeF%guggl??nH"’_‘Bh“formlng parts

oporti,on of airs of conductiye th-formng parts
% atl€hégfn%ﬁlg F8R © egig?gﬂ@% §5§8€bﬁnNQ or hi gher
The resyl g§a%9$ge§;aﬁrfesggmn in Table 1. Table 1

n AR RY

proporti of “con € proportion of pairs of

path'forrhﬂmkéﬁﬂgf%gﬂyg éﬁgﬁ%&?id@%ﬂ%gl%é%o%ﬂh%%ced,in the same
manner as in Comparative Example 1 except that the amount
of the conductive particles used was changed from 10 parts

15 by volume to 20 parts by volume in the preparation 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 conduétive path—-forming parts is 100 pm, the
projected height of the conductive path-forming part from
the insulating part ié .02 mm, and the proportion of the
conductive particles in the conductive path-forming parts

is 25% in terms of a volume fraction.

25 <Comparative Example 4>

A comparative adaptor device was produced in the same

manner as in Comparative Example 1 except that the amount
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the conduction resistance parts that the insulation
was 0.1 Qor snaller resistance was 100M) (% or

higher (% Exanmple 11 00 1 0% Exanple 2 1 0010
O Conparative 9 s 1 0 0 Exanple j Conparative
Exanple 2 9 8 9 7 conparative 1 0 0 9 3 Exanple 3
Conmparative Exanple 4 1 00 13 4 10 As apparent from

tHe FBSULSSaSHOW iphdabl fed udda Wass QQIHJ e.rdqusdnhqto parts

in the adaptor devices obtained in Exanpl es 2,

hbghv e DmalbICtd Vi3 Yod St AGkY eyetihd Al |tﬁ@§>1%ﬁailéﬁilldfﬁ‘ of the
path-form ng parts, and a sufficiently insulated 15

st@tdud 5iae ht eaetbet weethe Bich acentheCanddotic¥pically
path-formng parts as to all the conductive
patinddor e gsipsrt sin Ghidheaddgesr hbnd,cd washeswatapthar: the
devi ces obtained in 81 Conparative Exanples 1 to 4,

arhi clone st eaff steatle dyetdwseti veadjaidento monduetinte is 0.06 mm,
pat h-form ng parts was not sufficiently achieved as

ttd e dritudineas [t Hfsordm g parast Havilhd himgh the pitch
conductivity, while high conductivity was not achieved
Fetuigen ddiedwsindpe tateh Hadhr figrngargt Parits vilsi di90afm, the

i nsul ated state between adj acent conductive
§g§ﬁﬁﬁaﬁﬁiﬁﬁnﬁgﬁt§ﬁmgge 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 28% in terms of a volume fraction.

[Evaluation of adaptor device]

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 “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-wise direction thereof fo find a
proportion of conductive path-forming parts that the
conduction resistance was 0.1 Q or smaller.

With respect tO'thé 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
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sufficiently achieved. Accordingly, no adaptor device,

in which all the conductive path-form ng parts had

hi gh conductivity, and the ins#Cted state between

adj acent 10 conductive path-formng parts was

sufficiently achieved, was obtained. 82 CLAIMS 1. A
process for producing an anisotropically conductive
sheghetoi MRE LWt Be@epbufalhtys OFpL£PNAYEL EYRARctive path—

pat h-form ng parts arranged in accordance with a
spe€btmtngppbiesn) eagbifxi@nsidly dthér i SkRESSIMS By means
direction of the sheet and nutually insulated by an

i nsafadnngleattic whsHtawderiaeset hih sS4 epsa®E that each of
subj ecting a conductive el astoner |ayer supported on

10 aheeterdabléveuppontiogniplatmtis lases beapressed by 5% in
machi ning, thereby form ng the conductive

Pat &- ok Pimes pav t se ad ¥ sewfeicbn | rheaooof damceimd th prwportion of
specific pattern on the rel easable supporting plate,

f or?iHe® £ heterdattivy evatlorfameimiatiants parat corpdsedilation
of a material, which will becone an elastic 15
pol 5T e ngmh stanck) by Bep nghkairer, bet ween t he
conducti¥ﬁ Eath-fornhng parts and subiecting t he
mat eri al *I'8y&PSESTE LBEFPAG RTRatheNR, 1EhErRES for ning
t he insu%%%%ng part. 2. The process according to claim
1 for pro Fn t he ani sotropically conductive sheet,
wherein the laser 20 beam machining is conducted by
carbon di oxide gas |laser. 3. Thé process according to

claiml o 2 for p qetﬁggmgf TECATH S (leE@picDakt yeirs of
conducti ve sheet, WREk&kubid e oo dUCERVETD SEH-THR np
parts arr@anged i n peedrr@amcetwrt h resistance was 1000
(94} or higher (%)
Example ] 100 100
Example 2 100 100
e 1 96 100
e 2 9 8 g7
Pt 100 93
Trampie 4 100 8 4

As apparent from the results shown in Table 1, it was
confirmed that in the adaptor devices obtained in Examples
1 and 2, high conductivity is achieved in all the
conductive path-~forming parts, and a sufficiently insulated
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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the specific pattern are fornmed by form ng netal masks

on 25 the surface of the conductive el astoner |ayer in
accordance wth the specific ﬂattern, and t hen

subj ecting the conductive elastonmer |ayer to the

| aser beam machining. 83 4. The process according to
claim3 for producing the anisotropically conductive
stiemparahévei hxauhel et Bl to nMBsksn aresdIt®RD \ate between
subj ecting the surface of the conductive el astoner

| ajpacent acphdbehigve reathrefdrming. palifies pcess sufficiently
according to claim3 for producing the

anthbeyepi zal ty comductiwe et fomhiereipattse eetialg high
masks are fornmed by formng a netallic thin | ayer on

t Frendagkiakley of vhke duhuctandn e iasittomeras aydr achieved as
formng a resist layer, in which openings have been

o7 ety Ber OIIIIG PAHE s paTiviichhant dmsulaed
the surface of the netallic thin |layer and subjecting

-t%‘@%%rl?ea%%erbfaqudhé:%%@éd’e PR odIe IHE 0 PeAitFgEas

e resist in the netallic thin_layer to the

pﬁuﬁt Wy Frdat foved” ‘ThBCHPEEERE L ¥e cBP dRABP LR afgv bR, in
Ghai s to 5 5.f.or pr t he ani sotraopjcally
il e 519 D Tobfin: pod o hephiph

3 t duct ticl hi bi ti
c%%rudtsivﬁ%?; (%L % t%%na%%ull\éﬁedp%gzaitgt gsﬁﬁgéﬁlﬁs?ijéggent

magneti sm a | sperse

E%ln}ﬁ'ﬁ%[t'l%e g&%&a%gmﬁﬂ g'.;f% €, QL] gﬂtf%lﬁbe?t f’fhgghleved

aligninth cknessw i &t I on

pEacess adgearding to cIa|n16 for producing the
ani sotropi cally conductive sheet, wherein the
conductive el astonmer |ayer is f or med by formng a
material |layer for conductive elastonmer with the
conducti ve
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particles exhibiting magneti smcontained in a |iquid

25 elastomer material, which will becone an el astic

pol ymeric substance by being &dred, on the rel easabl e
supporting plate, applying a nmagnetic field to the
material |ayer for 84 conductive elastoner in the

t hi ckness-wi se direction thereof and subjecting the:
material |ayer for conductiveyngmastoner to a curing
treatnment. 8. An anisotropically conductive sheet
obtained by 5 the production process according to any
one of clains 1 to 7. 9. A process for producing an
adapt or 1devi CSro€OSPOSCE ©F o dllc BSpP O rarhiayt hepyi ¢, 10N
its front surface, a connecting electrode region, in
wht e vec il we adldet ofordfed aningctd g wladtovodes dwavctive
been formed in accordance with a pattern

cqraespiomdiing tpe et se ctinodesed drbedatspectosd witha a specific
circuit device to be inspected, and an anisotropically
crrlutive estrdetex traradjimgd |yn gy d iddahemrs e ec ghimscttiyipp of
el ectrode region of the adaptor body and conposed of a
15ths wrhett yanst mgnddctl viaispritateidoiy i@ pacid Atgdwt aRrt.
on the .respective surfaces of the connecting
el"BEiGo FeFPaG e settenditifPs T t hi ckness-wi se

direction thereof, and _insulating part nutual

i nsul at PRk eRetRT cBNBRRERGEL pat ALISHAG b%?%,gvm%ﬁted on
COIRLSE3 e 21205, 20 U001 19,2, O,

[ | at dis .t hat duct.i
L

f'&%s LG RN LS RURHANR diFiR L34 A baNtEE $213%sable

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 thg insulating part.

2. The process according to claim 1 for producing
the anisotropically conductive sheet, wherein the laser
beam machining is conducted by carbon dioxide gas laser.

3. The process according to claim 1 or 2 for
producing 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 specific pattern, and then subjecting the

conductive elastomer layer to the laser beam machining.
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align in the thickness-wi se direction, to | aser beam

25 machi ning, thereby formng %@e conducti ve

path-form ng parts arranged in’ accordance with a

specific pattern related to the connecting el ectrodes

of the adaptor body on 85 the rel easable supporting

pl at e, superinposing the rel easabl e supporting pl ate,

on whi éh tites qoruleetd s deaidinigoma &g apar 3s thaverbeeding

formed, on the adaptor body, in which a nateria

| ayer drdrs B dopsgladiliyngopdotttorpokedt of whematar ikhk, metal

which will becone an elastic polyneric substance by

bé&iask sc wred fovaedoben subgeredngnthbesuofiaeet pfigthe

el ectrode region, thereby bringing each of the

c@@@@@ﬁtﬁgeeleé@ﬁma@g layeheteoanetethyy erestmede.

regi on of the adaptor body into contact with its 10

corresp%ndﬁﬁ@ Gﬁﬁ@@@ﬁl@@cﬁéﬂﬁnﬁoﬁﬁlﬁéaB@rB fgidproducing
g ectln the materi al ¥er for insulating part to

&r F‘Hg}s treRtFEALYi ﬁ°PﬂP§ svat %he‘?'her‘é}@rﬁbﬁnfiha rhEal

|nsu atin art é focess for_producing a
atfaptsr = g8 fREME4 nﬁagﬁan%faalﬁea% ’t‘értlbb’éiyl‘ﬁ}ﬁf-n@n the

f t f trod
PRukERcL! 88 CRE E8R T BivE LN e ot LG [ ofbREag resist

f ' | ect.,r od f
el ?%%832%9?%%@ e TRvEShebh § orRedance
| pi BECORD a Sc#lg' Ba PALLLT nox‘fo{}{ees Pfa‘cg@ SP {ﬁe e metallic
e ul evice

el ectrode i nspected in acirc

| pRPECi g eraﬁ‘l‘i’daé‘ulgj%n tr%cfpﬁﬁ@lédr Y 1$ f@f@ﬁs exposed

integrally provide e connecting el ectrode regio

ofhrbhgn adiadt Ope ROGlYs ane CuPasedsof1 & ol WAl ity Rital1ic

conducti ve
thin layer to the plating treatment.

6. The process according to any one of claims 1 to 5
for producing the anisotropically conductive sheet, 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.

| 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 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
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path-form ng parts | ocated on the respective surfaces
of 25 the connecting el ectrodes and extending in a

t hi ckness-wi se direction therfbf, and insulating part
mutual |y insulating these conductive path-formng
parts, which conprises the 86 steps of subjecting a
conductive el astoner |ayer, which is supported on a

rebaasakl GeSUPROE LAY PhalReapHibRnssshyiddtdirection
conductive particles exhibiting nagnetismare

dippeesedahl SuBfellanli EnBOhYOBEL &1 SUDSE ANES: | dordiuctive
state oriented so as to align in the thickness-w se
delgetbaBr t6 haserikgabresaabhding, thereby formng

t he conductive path-formng parts arranged in

accor danceaw thisospepithllpatbadnctiekbaskdet ccbteined by
connecting el ectrodes of the adaptor body on 10 the
reheapabbecsippoptoogspl ateordiper topasy ngne hef claims 1 to
rel easabl e supporting plate, on which the conductive

pat h-form ng parts have been fornmed, on the adaptor

body, in which a material layer for insulating part
conposé€d of Rraaeesi &Pr MAPEACHN| 2aBeednRtqas Gevice

el astic polyneric _ substance by being cured, has been
feRRRAS SR PhedR onPrRREPPPILCEF ORI r &t ohtS tﬁfé’r‘gbygurfacef a
bringin each of the connecting electrodes in th

: e
CRTRRETHYT @l ecEroR TR T of tHEL i Y% o
contact wth jts corres onS%qghc nductiyve rdance with a
ST OF Aot T T The DT he et
|.ayer for insulati re t curin t.r eat ment i :

URTE SUR GO TRy TDr T e SR THTI R TG et 1P @
13%%&59%%§3vfgg0{9|£@ ££%§%é%£%? éﬁdjéhféﬁisotropically
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 therecf, and

insulating part mutually insulating these conductive path-
forming parts, which comprises the steps of

subjecting a conductive elastomer 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



produci ng the adaptor device, wherein the | aser beam
25 machining i s conducted by carbon di oxi de gas | aser.
12. The process according to any®&ne of clains 9 to
11 for producing the adaptor device, wherein the
conductive 87 path-form ng parts arranged in
accordance with the specific pattern are fornmed by

forntpg peiahsampkss@bdheisyrpase. of the conductive
el astoner |ayer in accordance with the specific

pattern, anaghdieposybigeehiengclkasedneustbyerbing plate, on
el astoner |ayer to the | aser beam nachining. 13. The

pr ocelscacthe diagdt©t O @l pa 42— f orm i@ dnked ) hatvee been formed,

adaptor device, wherein the nmetal masks are fornmed by

subj ectting 4dep s flaedy of it heh tonduota ver e Jastagmer for

layer to a plating treatnent. 10 14. The process

&ccoinsmbatonglmam Iororsed outica mptehealhdaptiorth will become

devi ce, wherein the netal nmasks are forned by formng

a meml¢lasthe rpdlayesrion sules tandadey dieithe @uirflucthiase been

el astoner layer, formng a resist layer, in which ] .

openf PREehae Hrerdurereing ket & SHI ¢ Hdreeby bringing

specific pattern, on the surface of the tallic thin

| ayefecharftf sty S 1Y SheEddst Porthioe

t hrough the, openings of the resist |ayer, in the . .

ot FTTE TN TS @ (R ARy RIPALTR CORgacfgrith its
rocess according to any .one of _.clains. 9 to_ .20 14, f . .

1 RS A A s PR R e FRg ety &by ecting

el as thoe[n?n{atl,ealyiea{l R ko otrh.aitnscu \ lc‘l’f.cr} ! Vpearpcargol Cal %ﬁlring
exhi DIting magnetismare di'spersed 1" an insul ating

teloaa r%e;antrfeﬁltyrﬁ‘?{ 16, :5URstance L A SR LRI S5 A%ting
part.
10. A process for producing an adaptor device
15 composed of an adaptor body having, on its front surface, a
connecting electrode fegion, in which plural pairs of
connecting electrodes each composed of 2 connecting
electrodes for current supply and for voltage measurement
. have been formed in accordance with a pattern corresponding
20 to electfodes 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 exfending in a thickness-—wise

direction thereof, and insulating part mutually insulating

these conductive path-forming parts, which comprises the
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the thickness-wi se direction. 25 16. The process
according to claim15 for producing the adaptor

devi ce, wherein the conductive8él astoner |ayer is
formed by forming a material |ayer for conductive 88
el astonmer wth the conductive particles exhibiting
magneti smcontained in a liquid elastonmer material,
whiseB, Wkl become an el astic pol yneric substance by
bei ng cured, on the rel easable supporting plate,

appl yi ng&jeRgnelyl & sohisekdive ehgsiBheri abybayewhieh is
conducti ve elastoner in the thickness-wi se direction

t hengpbrond Swbi ecdl dsdie: d@iwitwing ayestd @ind is such that
conductive elastonmer to a curing treatnent. 17. An

adaphatctievé Cga obi @l exe ety B ivel iy edigntdtoism Ergpradicgssrsed in
according to any one of clains 9 to 16. 18. An

el extelgatic nspkoténin: apPdas s fior isttid odevitoswl so as to
conprising the anisotropically conductive sheet

aczbigh nin t the | Biigihars-thisadibptantidevi de dessdibwpm

to claim17. 15  ABSTRACT Di scl osed herein are an

aria@t obical e rdnd vaimiag sheetconsipaitiveh Daddedonming

el ectrical connection to respective el ectrodes to be

c dhelet etr Ik duratsprdadtievedh i eqsedtiire RFLGHE
arrangenent pattern of such _electrodes, and necessar

o TR 200 T G TTGHF ol P diane e ok tiG0 SS ARG i Pody on

connect ed can .be surel
the réﬁeasa le suppoe%ing 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 region, thereby bringing
each of the connecting electrodes in the connecting
electrode region of the adaptor body into contact 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
part.

11. The process according to claim 9 or 10 for
producing the adaptor device, wherein the laser beam
machining is conducted by carbon dioxide gas laser.

12. The process according to any one of claims 9 to

11 for producing the adaptor device, wherein the conductive



achi eved even when the el ectrodes to be connected are
arranged at a mnute pitch and a high density, and
which can be produced at |ow cbdt and, production
process thereof, adaptor device and production
process thereof, and an electrical inspection
apparatus for circuit devices, which 1is equipped with

any, Ofn tH8M: ngl R Al %%txfa%@'be%mi'ny aeengduahivee vsh@et el specific
the invention  is obtained by subjecting a conductive

el g |A%eForsieRP Yt €& el ndy mehkeasabkessvppahkl Bgrface of
plate to | aser beam nachining, thereby form ng

conguctdorRiRatiiel @nEist@mear Usiyear hangedordaaceowdahcehe
with the specific pattern on the releasable

Supp@diifig plaatterof,0mmidng hanmatbriealt ihay ¢éhef gonductive
i nsul ating part conposed of a material, which wll
5 be ednes toar rellagteirc tpo e rlias esubstante cbyneigng cur ed,
bet ween the conductive path-form ng parts and
subj ect i hy. t heargtEdess dayerding £oc@livdg thiZedoremroducing
thereby form ng an insul ating part.
. the adaptor device, wherein the metal masks are formed by
subjecting the surface of the conductive elastomer layer to
a plating treatment.
10 o - 14. The process according to claim 12 for producing
the adaptor device, wherein the metal masks are 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
15 specific pattern, on the surface of the metallic thin layer
‘and subjecting the surfaces of portions 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
20 14 for producing the adaptor device, wherein fhe conductive
elastomer layer is such that conductive particles
exhibiting magnetism are dispersed in an insulating elastic
polymeric substance in a state oriehted so as to align in
thé thickness—wise direction.
25 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 direction 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 ¢ to 16.

18. An electrical inspection apparatus for circuit

device comprising the anisotropically conductive sheet

-according to claim 8 or the adaptor device according to

claim 17.
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ABSTRACT

Disclosed herein are an anisotropically conductive
sheet, by which necessary electrical connection to
respective electrodes to be connected can be surely
achieved irrespective of the arrangement pattern of such
electrodes, and necessary electrical connection to
respective electrodes to be connected can be surely

achieved even when the electrodes to be connected are

- arranged at a minute pitch and a high density, and which

can be produced at low cost and, production process thereof,
adaptor device and production process thereof, and an
electrical inspection apparatus for circuit devices, which
is equipped with any of them.

The anisotropically conductive sheet of the invention
is obtained by subjecting a conductive elastomer layer
supported on a releasable supporting plate to laser beam
machining, thereby forming conductive path-forming parts
arranged in accordance with the specific pattern on the
releasable 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 an insulating

part.



