1 DESCRIPTION ANISOTROPIC CONDUCTIVE CONNECTOR
DEVICE, METHOD OF MANUFACTURING THE SAME AND
APPARATUS FOR INSPECTING CIRCUIT DEVICE TECHNICAL FIELD
The present invention relates to an ahisotropic conductive connector
device which can be suitably used for inspecting a circuit device such as
a semiconductor integrated circuit and a method of manufacturing the

same, and an apparatus for igigeccdgg?gﬁﬂﬁuit device comprising the
anisotropic conductive connector device. BACKGROUND ART An

anisotropic conductive sheet exhibit the conductivity in only the direction
of the thickness or has a pressurizing conducting portion exhibiting a
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direction of the thickness, and has a feature that a compdct electrical
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mechanical fitting and a mechanical shock or strain can be abso 0
pEEaAY out a soft connection. Therefore, by utilizing such a feature, for

example, in 2 the field of an electronic computer, an electronic digital

clock, an electronic camera, a computer keyboard or the like, the

TECHNICAL FIELD

Thepresent inventionrelates toananisotropic conductive
connector device which can be suitably used for inspecting a
circuit device such as a semiconductor integrated circuit and
a method of manufacturing the same, and an apparatus for
inspecting a circuit device comprising the anisotropic

conductive connector device.

BACKGROUND ART

An anisotropic conductive sheet exhibit the conductivity
in only the direction of the thickness or has a pressurizing
conductingportionexhibitinga conductivity inonlyadirection
of athicknesswhenitispressedinthedirectionofthethickness,
and has a feature that a compact electrical connection can be
achleved without using means such as soldering or mechanical
fitting and a mechanical shock or strain can be absorbed to carry
out a soft connection.

Therefore, by utilizing such a feature, for example, in



anisotropic conductive sheet has been used widely as an anisotropic
conductive connector for achieving an electrical connection between
circuit devices, for example, an electrical connection of a printed circuit
board to a leadless chip carrier, a liquid crystal panel or the like.
Moreover, in an electrical inspection for a circuit device such as a printed
circuit board or a semiconductor integrated circuit, for example, in order
to achieve an electrical connection between an electrode to be inspected,
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connector between an electrode region of the circuit device to be an
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Moreover, inan electrical inspection for acircuit device
such as a printed circuit board or a semiconductor integrated
circuit, for example, in order to achieve an electrical
connection between an electrode to be inspected, which is formed
over one surface of the circuit device, and an electrode for
an inspectionwhich is formed on the surface ¢of the circuit board
for an inspection, the anisotropic conductive sheet is provided
as a connector between an electrode region of the circuit device
to be an inspecting object and an electrode region for an
inspection of a circuit board for an inspection.

Conventionally, there have been known anisotropic
conductive sheets having various structures in which:

a metallic particle is dispersed uniformly in an
elastomer {forexample, Patent Document 1 {see JapaneselLaid-Open
Patent Publication No. 1976-83393)},

& conductive magnetic metal is dispersed nonuniformly

inthe elastomer sc that a large number of conductingpath forming



Patent Document 2 (see Japanese Laid-Open Patent Publication No.

1978-147772)), and a step is formed between the surface of the

conducting path forming portion and the insulating portion (for example,

Patent Document 3 (see Japanese L&id-Open Patent Publication No.

1986-250906)). In these anisotropic conductive sheets, conductive

particles are contained in an insulating elastically polymeric substance in

an arranging and qrienting state in a direction . of a thickness, and a _
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In these anisotropic conductive sheets, conductive
particles are contained in an insulating elastically polymeric
substance in an arranging and orienting state in a direction
of a thickness, and a conducting path is formed by a chain of
a large number of conductive particles.

Such an anisotropic conductive sheet can be manufactured
by injecting, into a molding space of a metal mold, a molding
material obtained by containing a conductive particle having
a magnetism in a polymeric substance forming material to be. an
kelastically polymeric substance by curing, thereby forming a
molding material layer and applyving a Iﬁagnetic field thereto
to carry out a curing treatment, for example.

However, for example, in an electrical inspection feor a
circuitdevicehavingaprotrudedelectrode formedofa éoldering
alloy, in the case in which an anisotropic conductive sheet

acceording te the conventional art is to be used as a connector,



causing the protruded electrode which is an electrode to be inspected in a
circuit device to be an inspecting object to come in pressure contact with
the surface of the anisotropic conductive sheet, a permanent deformation
is caused by the pressure contact ofithe protruded electrode or a
deformation is caused by an abrasion over the surface of the anisotropic
conductive sheet. Therefore, the electric resistance value of the
conducting path forming portion in the anisotropic conductive sheet is
EhfFedsed B fitet RIS R aEE value of each conducting path
forming portion is varied. For, this reason, there is a problem in that it is
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is caused by an abrasion over the surface of the anisotropic

cox
t

conductive sheet. Therefore, the electric resistance value of
the conductingpath formingportioninthe anisotropicconductive
sheet is increased and the electric resistance value of each
conducting path forming portion is varied. For this reason,
thereisaprobleminthat it ishardto inspect succeedingcircuit
devices.

Moreover, as for a conductive particle for constituting
the conducting path forming portion, in order to obtain a high
conductivity, the a conductive particle which is formed by a
coating layer made of gold is usually used. By continuously
carrying out the electrical inspection ¢f a large number of
circuit devices, however, an electrode substance (a soldering
alloy) consﬁituting the electrode to be inspected in the circuit
device is moved to the coating layer of the conductive particle
in the anisotropic conductive sheet. For this reason, the

coating layer is altered. As a result, there is a problem in



Moreover, for example, in the electrical inspection for a circuit device
having a pad electrode formed of aluminum, in the case in which the
anisotropic conductive sheet according to the conventional art is used as
a connector, there is the following pmblem. More specifically, in the circuit
device having the pad electrode, a resist film having a greater thickness
than that of the pad electrode is usually formed on the surface of the
circuit device. In order to reliably carry out an electrical connection to the
th%&dté}&ﬁ&a’éi&ﬁ%vei&%ipée\ﬁ%& hevmgUhelragiseairh foAnRA BserepRtion
. there is used an anisotropic conductive sheet in which a conducting path
15 (85HG PArtion protruded from the surface of an insulating portion is
provided. By repetitively using such an anisotropic conductive sheet,
howé’%/%’f,ea?%‘é anént EoMPPeSsive Befdii it hrtatdtFeirs tn for
Qonduc%n%%)ath forming portion. Therefore, the electric resistance value
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electrode, a resist film having a greater thickness than that
of the pad electrode is usually formed on the surface of the
circuit device. 1In order to reliably carry out an electrical
connection to the pad electrode of the circuit device having
the resist film formed thereon, there is used an anisotropic
conductive sheet in which a conducting path forming portion
protruded from the surface of an insulating portion is provided.

By repetiti.velyusing such ananisotropicconductive sheet,
however, a permanent compressive deformation is generated over
the conducting path forming portion. Therefore, the electric
resistance value of the conducting path forming portion in the
anisotropic conductive sheet is increased or the stable
electrical connection of the conducting path forming porticn
for the pad electrode is not achieved. Asaresult, the electric
resistance value between the pad electrodewhich is the electrode

tobe inspected and the electrode for an inspectionin the circuit



In order to solve these problems, in the inspection of the circuit device,
the connector device is constituted by the anisotropic conductive sheet
and a sheet-like connector in which a plurality of electrode structures
penetrating and extended in a directidn of a thickness is arranged in a
soft insulating sheet formed of a resin material. In addition, the electrode
to be inspected is pressed in contact with the electrode structure of the
bogr%%et-flike connector in the connector device, so that an electrical

E&thectionWith B &ircuibdevite Y5 heShe inspethiy 6hjetcarrBre 5 @
[ d (f le, tent D t4(J Laid-O .
P B SOAN NG S0 PO P REHE DOR R Ch ARG Lces.
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shgéecirj@ﬁﬁgﬁg&?jgcgcesin material. In addition, the electrode
tobe inspectedispressedin contact-with theelectrode structure
of the sheet-like connector in the connector device, so that
an electrical connection with the circuit device to be the
inspecting object can be achieved (for example, see Patent
Document 4 {Japanese Laid-Open Patent Publication No.
1995-231019), Patent Document 5 (Japanese Laid-Open Patent
Publication No. 2000*324601), Patent Document 6 (Korean
Laid-Open Patent Publication No. 2002-24418), and Patent
Document 7 {(Korean Registered Utility Model Publication No.
20-278989) ).

However, in the connector devices described in the Patent
Document 4 (Japanese Laid-Open Patent Publication No.
1995-231019), the Patent Document 5 (Japanese Laid-Open Patent
Publication No. 2000-324601}, the Patent Document 6 (Korean

Laid~Open Patent Publication No. 2002-24419), and the Patent

Document 7 {Korean Registered Utility Model Publication Noc.



is small, that is, the pitches of the electrode structure of the sheet-like
connector and the conducting path forming portion of the anisotropic
conductive sheet are small, there is the following problem. More
specifically, the alignment of the anigotropic conductive sheet with the
sheet-like connector is carried out by forming a positioning hole in
respective peripheral edge portions or fixing the respective peripheral
edge ortions to frame-shaped supporting bodies having the positionin

20 BE inSBrintFa HHimigh Yl pinthraudiFthefedgeivesctrode to
positioning holes. However, in such means, when the pitches of the

be dachedd Srddtuld Bf e SHedt-fike ¢oRn &0 Grtd fhe Somfuicting R et

. forming portion of the anisotropic conductive sheet are reduced, itis

1S iPderto reliably ditgnOstnior thEMmS Mdreblér, SlFihtRE TaSE il WHidiFa®

N desirablg alignment is once im(ﬁlemented the gositional shift of the '
t %éﬁ&?&inlglgaﬁr?%ﬁﬁiﬁb%ﬁfb i Tre alctrolg BRUdtre T Bt o™
hen the copnector device is used. In the case in which the connector

of &%?cea%lﬁsoe?iﬂpalﬁs‘f?r%@ﬁ?g%tve?n péi}ﬁﬁ é‘ﬁ”\ﬁro?fﬂf?elnft: fo*f'g&%a‘%nﬁn%, e

6 P#grdrl?l test tf}()elp%sitional shift is generated between the electrode
structure cﬁif & shieat-like connector and 8 the conductingpath

gt gL ool gnuc, S 24 BAIIRTIE LA
conductive sheet with the sheet-like connector is carried cut
by forming a positioning hole in respective peripheral edge
portions or fixing the respective peripheral edge portions to
frame-shaped supportingbodies havihng the pogsiticning holes and
inserting a common guide pin through the respective positioning
holes.

However, in such means, when the pitches of the electrode
structure of the sheet-like connector and the conducting path
formingportionof the anisotropic conductive sheet are reduced,
it is harder to reliably align both of them.

Moreover, alsc in the case in which a desirable alignment
is once implemented, the positional shift of the conducting path
forming portion and the electrode structure is generated when
the connector device is used. | In the case in which the connector
device is used in a test in a high temperatiure environment, for

example, a burn-in test, the positional shift is generated

between the electrode structure of the sheet~like connector and



for forming the anisotropic conductive sheet and a material for forming an
insulating sheet of the sheet-like connector. As a result, there is a
problem in that an excellent electrical connection state cannot be
maintained stably. For this reason, there has been proposed a connector
device in which a sheet-like connector is provided integrally on an
anisotropic conductive sheet (see Patent Document 8 (Japanese
Laid-Open Patent Publication No. 1999-258268) and Patent Document 9
ChacrRgn Patdst Pubhdationing 2002179850 tintemadonalid-Opehict i ve
Patent Publication WO 02/084730))). However, in the connector device
shagsdited ot Pare R ppétmditSrapaeenaidOpetrRateatnatterial
Publication No. 1999-258268), the Patent Document 9 (Korean
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- Patent Publication WO 02/084730)), the sheet-like connector and the
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which the inseection is carried out repetitively, pee%r%gtis easily caused on
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. formi ortion of the anisotropic conductive sheet, and use
in 'QHRING % sgeet—Qﬁée conhector is provided integrally on an

anisotropic conductive sheet (see Patent Document 8 (Japanese
Laid-Open Patent Publication No. 1995-258268) and Patent
Document 9 (Korean Patent Publication No. 2002-79350
{Internaticonal Laid-Open Patent Publication WO 02/084730))) .

However, in the connector device described in the Patent
Document 8 (Japanese Laid-Open Patent Publication No.
1999-258268), the Patent Document 9 (Korean Lzid-Open Patent
Publication No. 2002-79350) (International Laid-Open Patent
Publication WO 02/084730)), the sheet-like connector and the
anisotropic conductive sheet are simply provided integrally.
Therefore, a bonding power between the sheet-like connector and
the anisotropic conductive sheet is comparatively small. For
this reascn, in the case in which the inspection is carried out
repetitively, peeling is easily caused on an interface between
the sheet-like connector and the anisotropic conductive sheet

and there is caused a conducting failure between the electrode



cannot be carried out and there is a problem in respect of a durability.
Patent Document 1 Japanese Laid-Open Patent Publication No.
1976-93393 Patent Document 2 Japanese Laid-Open Patent Publication
No. 1978-147772 Patent Document3 Japanese Laid-Open Patent
Publication No. 1986-250906 Patent Document 4 Japanese Laid-Open
Patent Publication No. 1995-231019 Patent Document 5 Japanese
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actual circumstances and has an object to provide an anisotropic
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Patent Document 5 : Japanese Laid-Open Patent Publication No.
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Patent Document 6 : Korean Laid-Open Patent Publication No.
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Patent Document 7 : Korean Registered UtilityModel Publication
No. 20—278989

Patent Document 8 : Japanese Laid -Open Patent Publication No.
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DISCLOSURE OF THE INVENTION



conductive connector device in which a work for aligning a sheet-like
connector is not required and an excellent electrical connection state can
be obtained even if the pitch of an electrode to be a connecting object is
small, and furthermore, the excellentlectrical connection state can be
maintained stably also in the case of repetitive use for a long period of
time or the case of use in a high temperature environment. Moreover, it is

PR@%%t r%tiﬁp;ﬁﬁ%ﬂ'nvention to provide a method capable of
a sly

vantageously manufacturing the anisotropic conductive connector

devicg EuRbeupte L5 AN ANRCHAINE AIESEIRVEIODI O, Rrovide 81, v

apparatus Tor inspecting a circuit device in which an exce electrica
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inspected in a circuit device to be an inspecting object is small, and
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stably also in the case of repetitive use for a long period of time or.

sh&ese of ysein4 hightemperature environment. n addition. dtis an objedt - 1

of the present invention to provide a method of producing an anisotropic

cofAReugtive cenpectan having these features effigieptiy. apd jpexpensively, e
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described above and
electrical connection state can be maintained stably also in

the case of repetitive use for a long period of time or the case
of use in a high temperature environment.

Moreover, it is an object cf fthe present invention to
provide a method capable of advantageously manufacturing the
anisotropic conductive coriél-:ector device.

Furthermore, it is an object of the present invention to
provide an apparatus for inspecting a circuit device in which
an excellent glectrical connection state can be obtained even
if the pitch of an electrode to be inspected in a circuit device
to be an inspecting object is small, and furthermore, the
excellent electrical connection state can be maintained stably
also in the case of repetitive use for é long period of time
or the case of use in a high temperature environment.

In addition, it. is an object of the present invention to
provideamethodofproducingananisotropicconductive connector

having these features efficiently and inexpensively.



provides an anisotropic conductive connector device comprising: an
anisotropic conductive film provided with a plurality of conducting path
forming portions extended in a direction of a thickness in a state in which
they are insulated from each other ttwough an insulating portion; and a
sheet-like connector in which an insulating sheet is provided with a
plurality of electrode structures extended in a direction of a thickness
thereof, wherein the sheet-like connector is provided integrally on the
anisotropic conductive film in a state in which each of the electrode
structures is positioned on each of the conducting path forming portions
MEBNthe' 2RisooPit e nttetva iifiTiHEhis case, in this specification,
"pro%ed integrally" implies that the sheet-like connector is provided on
the §oﬁ5ﬁi§%¥1dﬂaﬁ\?@ﬁﬁﬁgoha?ssngfaﬁﬁb@ﬂﬂﬁuéﬂy AciabIé P chieve

positigns in an integral bonding state. Thus, the sheet-like connector is
th%%é%i%ﬁ% %Hﬂtﬁs%ig&rsaﬁ Endtictide fifis atstarinARATER and

eacg of the electrode structures is positioned on each of the conducting
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work for aligning the sheet-like connectar.is not required, and an excellent
gagd
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electrode to be a connecting object is small.
of ¢onduc 1ng‘pagg ?orﬂ%%g‘ﬂortgons extended in a direction of

a thickness in a state in which they are insulated from each
other through an insulating portion; and

a sheet-like connector in which an insulating sheet is
provided with a plurality of electrode stfuctures extended in
a direction of a thickness thereof,

whérein the sheet-like connector is provided integrally
on the anisotropic conductive film in a state in which each of
theelectrodestructuresispositionedcnleadnoftheconducting
path forming portions of the anisoctropic conductive £ilm.

Inthiscase,inthisspeéification,“providedintegrally"
implies that the sheet-like connector is provided on the
anisotrbpic conductive f£ilm so.as not to be mutually movable
to positions in an integral bonding state.

Thus, the sheet-like connector is;prdvided.integrally'an
the anisotropic'conductive film in a state in.Which.each.of the
electrode Stfpctures is positioned on eéch of the COnduéting

path forming portions of the anisotropic conductive film.



In addition, the sheet-like connector is provided integrally on the

anisotropic conductive film. Also in the case of repetitive use for a long

period of time or the case of use in a high temperature environment,

therefore, it is possible to stably mairitain an excellent electrical

connection state without generating a positional shift between the

conducting path forming portion of the anisotropic conductive film and the

electrode structure of the sheet-like connector. Moregver, the anisotropic
Thegkdetive Colfedtor Yevide HELORINYITHE predentinvenfiGirsor 1s not

characterized in that the _sheet-like connector is provided with a through
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lectrode structure is provided in the through hole. Thus, the electrode
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Obt%ecinsglatigﬂ 5{1 et. Therefore, it is possible to stably maintain an
%xcetllen? Slectrical connection state without shifting the position of the

electrode structure of the sheet-Jike connector. Furthermore, the .
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back tace of the ‘
in a high temperature énvironment, thérefore, it is possible
to stably maintain an excellent electrical connection state
without'generating a positional shift between the conducting
path forming portion of the anisotropic conductive film and the
electrode structure of the sheet-like connector.

Moreover} the anisotropic conductive~connector.device
_ according to the present invention is characterized in that the
sheet~likeconnectorisprovidedvﬁiﬁlathroughholepenetrating
through both sides of the insulating sheet and the electrode
structure is provided in the through hole.

Thus, the electrode structure is provided in the through
hole penetrating thropgh both sides of the insulating sheet.
Therefore, it is possible td stably maintain an excellent
electrical connection state without shifting the position of
the electrode structure of the sheet;like connector.

Furthermore, the anisotropic conductive connector device

according to the present invention is characterized in that the



insulating sheet; and a short circuit portion extended in a direction of a
thickness of the insulating sheet, wherein the surface electrode portion
and the back electrode portion are coupled integrally through the coupling
portion. By such a structure, it is possible to reliably form a conducting
path from the surface electrode portion exposed from the surface of the
insulating sheet to the back electrode portion exposed from the back face
of the insulating sheet through the short cjrcuit portion. Consequentllly itis
® 1 o5 EiBRS oAby “Hidintain gﬁ%xé@lﬁ‘eﬁ elechitaf RBRREN stifel Udes
Moreover, the anisotrogic conductive connector device according to the
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: forﬂ1ed,on the insulating sheet of the sheet-like connector, the insulating
lnsp% forrdftng ‘?ﬁgdtropic conductive film is provided with a protruded

portion for coupling which is protruded from a surface t&gre f, and the
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insi% er efl in th%éheroyggnh le for coupling in the sheet-like connector. By

SUich a structlire 1f_He protruded portion for coupling which is formed on

the anisogogicc conducti\ée film j:s.inserte
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circUit portioh eXtended in a direction of a
thickness of the insulating éheet,

wherein the surface electrode portion and the back
electrode portion are coupled integrally through the coupling
portion.

By such a structure, it is possible to reliably ferm a
conducting path from the surface electrode portion exposed from
the surface of the insulating sheet To the back electrode porticon
exposed from the back face of the insulating sheet through the
short circuilt portion. Consequently, it is possible to stably
maintain an excellent electrical connection state.

Moreover, the anisotropic conductive connector device
according to the present.inventioh is characterized in that a
through hole for cdupling is formed on the insulating sheet of
the sheet-like connector,

the insulatingportion of the aniscotropic conductive film
is provided with a protruded portion for coupling which is
protruded from a sﬁrface thereof, and

the protruded portion for coupling in the anisctropic



in the through hole for coupling which is formed on the insulating sheet of
the sheet-like connector. Consequently, the sheet-like connector is
brought into a state in which it cannot be mutually moved to positions
over the anisotropic conductive filmlAs a result, the generation of the
positional shift between the conductingpath f ormingportionof the
anisotropic conductive film and the electrode structure of the sheet-like
c%nn ctor can_be Ec)lrev,ented more _reli(%lflby. Furthermore, theC%resent
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_shé@#mﬁPQgconnector:usbroughfintoaistatejj1which:U:cannot
be mutually moved to positions over the anisotropic conductive
film.

As aresult, the generationof thepositional shift between
the conductingpath formingportionof the anisotropicconductive
film and the electrode structure of the sheet-like connector
can be prevented more reliably,.

Furthermore, the present invention provides an
anisottopic conductive connector device comprising:

an aniscotropic conductive film provided with a plurality
of conducting path forming portions extended in a direction of
a thickness in a state in which they are insulated from each
other through an insulating portion; and

a sheet-like connector in which an insulating sheet is
provided with a plurality of electrode structures extended in
a direction of a thickness thereof,

" wherein the sheet-like connector is integrated on the

anisotropic_conductive film in a state in which each of the



conductive film over the anisotropic conductive film so as not to be
mutually movable to positions. Thus, the sheet-like connector is integrated
with the anisotropic conductive film over the anisotropic conductive sheet
in a state in which each of the electrogle structures is positioned on each
of the conducting path forming portions of the anisotropic conductive film.
Therefore, a work for aligning the sheet-like connector is not required and
1an excellent electrical connection state can be obtained even if the pitch
L EF e HRcTbRE 15 Bb Te corHEting Obfitt Rismaf inaiddiion apeaact ing
He%t-like. connector is inte%rated with the anisotropic conductive film over
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long gerjccig. of time or the case of use in a high temperature environment,
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communica as Bf five msﬁFating sheet and the electrode
SUUCE%ESFlﬁggmggg%gyig%g'connector is integrated with the

anisotropic conductive film over the anisotropic conductivé
sheet in a state in which each of the electrode structures is
positioned on each of the conducting path forming portions of
the anisotropic conductive film. Therefore, awork for aligning
the sheet~like connector is not required and an excellent
electrical connection state can be obtained even if the pitch
of the electrode to be the cdnnecting object is small.

In addition, the sheet~like connector is integrated with
the anisotropic conductive filmover the anisctropic conductive
film. Also in the case of repetitive use for a long period of
time or the case of use in a high temperature environment,
therefore, it is possible to stably maintain.an excellent
electrical connection state without generating a positional
shift between the conducting path forming portion of the
anisotropic conductive film and the electrode structure of the
sheet-1like connector.

Moreover, the anisotropic conducitive connector device



Thus, the electrode structure is provided in the void communicating with

both sides of the insulating sheet. Therefore, it is possible to stably

maintain an excellent electrical connection state without shifting the

position of the electrode structure oféhe sheet-like connector. Moreover,

the anisotropic conductive connector device according to the present

invention is characterized in that the insulating sheet of the sheet-like

connector is formedby a mesh, a nonwoven fabric or a porous sheet. If
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is adh(ga‘g%g) gacif}hotcr}%er isvglirgd in the other voids in a permeation state
petween e voids. 80nsequ‘ently, the sheet-like connector can be

integrated wilh the anisoltople canducive connector reliably and fmly., o .
Accordingly, Iit'is pos&gle to s?ably mMaintain a iore excallent eldctrical
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electrical connection state without shifting the position of
the electrode structure of the sheet-like connector.

Moreover, the anisotropic conductive connector device
according to the};;esent invention is characterized in that the
insulating sheet of the sheet-like connector is formed by a mesh,
a nonwoven fabric or a porocus sheet.

Tf the insulating sheet of the sheet-like connector is
formed by the mesh, the nonwoven fabric or the porous sheet,
thus, the electrode structure can be provided in the void
commuhicating with both sides. Furthermore, the material
constituting the anisotropic conductive filmor an adhesive for
causing the anisocotropic conductive film and the sheet-like
connector to adhere to each other is cured in the other voids
in a permeation state beﬁween the voids. Consequently, the
sheet~like connector can be integrated with thé anisotropic

conductive connector reliably and firmly.

Accordingly, it is possible to stably maintain a more



connector is formed by the mesh, the non-woven fabric or the porous
sheet. Therefore, a work for forming a through hole is not required in the
manufacture of the sheet-like connector, and the sheet-like connector can
be manufactured efficiently and inexpensively and the anisotropic
conductive connector device can also be manufactured efficiently and
inexpensively. Furthermore, according to the anisotropic conductive
connector device, the insulating sheet of the sheet-like connector is
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and the sheet;like connector can be manufactured efficiently
and inexpensively and the anisotropic conductive connector
device can alsc be manufactured efficiently and inexpensively.

Furthermore, according to the anisotropic conductive
connector device, the insulating sheet of the sheet-like
connector is formed by the mesh, the nonwoven fabric or the porous
sheet. - Therefore, when the sheet-like connector is to be
integrated ‘with the .anisotropic conductive filni of the
anisotropic conductive connector, the sheet—like connector is
provided on a molding material layer in a metal mold and the
molding material layer is subjected to a curing treatment.
Consequently, the elastically polymeric substance constituting
the molding material layer is cured.ineapermeation state into
the meshQ the nonwoven fabric or the porous sheet. Therefore,
it is possible to integrat@ the sheet-like connector with the

anisotropic conductive film reliably and firmly.

Moreover, the anisotropic conductive connector device



particle exhibiting a magnetism. By such a structure, a pressurization and

a deformation can easily be carried out. In addition, in the conducting

path forming portion, the conductive particle exhibiting the magnetism is

easily brought into an orientation stat& by the application of a magnetic

field. As a result, a sufficient electrical contact can be obtained between

the conductive particles in the conducting path forming portion. Moreover,

the anisotropic conductive connector device according to the present
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forming portion, the conductive particle exhibiting the

magnetism is easily brought inte an orientation state by the

application of a magnetic field. 2As a result, a sufficient

electrical contact can be obtained between the conductive

particles in the conducting path forming porticn.

Moreover, the anisotropic conductive connector device
according to the present invention is characterized in that a
supporting body for supporting a peripheral edge portion of the
anisotropic conductive film is provided.

By such a structure, the anisotropic conductive connector
device cah accurately be fixed onto the surface of the ciécuit
board for an inspec{:ion inastate inwhichaguidepinis inserted
in a positioning hole formed on the supporting body and the
conducting path formingl portion of the anisotropic conductive
£film is thus positione-d to be placed on the electrode for an

inspection in the circuit board for an inspection.

Furthermore, the anisotropic conductive connector device



of an electrode to be inspected in the circuit device and an inspecting
electrode of the circuit board, and the sheet-like connector is disposed on
one surface side placed in contact with the circuit device to be the
inspecting object. By such a structuté€, the anisotropic conductive
connector device is fixed onto the surface of the circuit board for an
inspection in a state in which the conducting path forming portion of the
anisqgtropic conductive film is positioned tq be placed .on the electrode for
2 S Th ThE BRETT boHId Tor 4R s ecRoR “Fiie Blecodao Bas he
inspected. in the circujt board to be the inspecting object can be thus
L S ST et o e SISEE 618 SR HE D OLIES Detween 2
; nector. Consequently, each of the effective conducting path formi
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each electrode to be inspected in the circuit device 0

iniaRecting oblect apdgach elegtiods for apnspedtign In e circuit board
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or an inspection. Consequently, the "inspectio e circuit device can

bee%ﬁﬁ?%ﬂé@EEmﬁﬁﬁgc%%ﬂgé%%X?is disposed on cne surface side
placed in contact with the circuit device to be the inspecting
object.

By such a structure, the anisotropic conductive connector
device is fixed onto the surface of the circuit board for an
inspectioninastateinwhichtheconductingpathformingportion
of the anisotropic conductive film is positioned to be placed
on the electrode for an inspection in the circuit board for an
inspection. The electrode to be inspected in the circuit board
to be the inspecting object can be thus pressed in abutment on
the electrode structure of the sheet-like connector.

Consequently, each of the effective conducting path
formingportionscﬂftheanisotropicconductiveconnectordevice
is brought into a pressure interposing state by the electrode
structure of the sheet-like connector and the électxode for an
inspection in the circuit board for an inspection.

As z result, an electrical connection can be achieved

between each electrode to be inspected in the circuit device



In addition, the anisotropic conductive connector device according to the
present invention is characterized in that, the anisotropic conductive film
is provided with the conducting path forming portions which are not
electrically connected to the electrod@ to be inspected, in addition to the
conducting path forming portions which is electrically connected to the
electrode to be inspected in the circuit device to be the inspecting object.

to%%sLu&Q a sér c %hlt IS oss ble t8 dlse%sefhe tcon(gluc%mg ath formlng
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conductive connector device accordlng to the present invention
acg@ggagéqr%zpd in that the conducting path forming portions are disposed at
a constarit pitch. By such a structure, even if the pitch of the electrode to

be the,capnecting,pbiegt, for example, téec%ﬁ%%d&@eb@o%}légb%%%&mce

the circuit device to'be the inspecting object is small, it is possible to

acabtain.an excelignt glectrical copnaction state. Burthermare; theipresent .

invention provides a method of
the anisotropic conductive film is provided with the conducting

path forming portions which are not electrically connected to
the electrode to be inspected, in addition to the conducting
path forming portions wﬁich is electrically connected to the
electrode to be inspected in the circuit device to be the
inspecting object.

By such a structure, it is possible to dispose the
conducting path forming portion in accordance with a pattern
chrespondingtothepatternoftheelectrodetobetheconnecting
object, for example, the electrode tobe inspected in the circuit
device to be the inspecting object, thereby maintaining an
electrical connection reliably.

Moreover, the anisotropic conductive connector device
according to the present invention is characterized in that the
condﬁcting path forming portions are disposed at a constént
pitch.

By such a structure, even if the pitch of the electrode

to be the connecting object, for example, the electrode to be



manufacturing the anisotropic conductive connector device described
above, comprising the steps of: preparing a metal mold for molding an
anisotropic conductive film in which a molding space is formed by a pair
of molds; forming a molding materiakfayer constituted by a molding
material for an anisotropic conductive film, in which a conductive particle
exhibiting a magnetism is contained in a liquid polymeric substance

. forming material to bean elastically oJ&ym ric.substance by curing, in the .
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terial layer; and then applying a netic field having an intensit .
™ Sletfbution in'h FBEian BT a MekhELe ot thé ol GIRGTABral 1ayer o2
c Ogﬁgx’m@g Qut gt%tgjeng treatment over the molding material layer, the

anisotropic conductive connector device having the sheet-like connector

provided inegrally on the.apisoliopic copdugtive film being thus ghtained. . ¢

By such a structure, the an sotropic conductive conhector device aving
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conductive film can be manufactured advantageously and reliably. In

de 80000 4thepeIhod.of mandtaciuring.an apisgtrgpic. conductive
connector device accor Ing to the present invention

preparing a metal mold for moliding an anisotrepic
conductive film in which a molding space is formed by a pailr
of molds;

forming a molding material layer constituted by a molding
material for an anisotropic conductive film, in which a
conductive particle exhibiting a magnetism is contained in a
liguid p-blymerié substanée_ formingmaterial tobeanelastically
polymeric substance by curing, in the metal moid, and disposing
the sheet-like connector on the molding material layer; and

then applying a magnetic field having an intensity
distributioninadirectionofathicknessofthemoldingmaterial
layer and carrying out a curing treatment over the molding
material layer,

the anisotropic conductive connector device having the
sheet—-1ike connector provided i.nf:egrallry on the anis'otropic
conductive film being thus obtained.

By such a structure, the anisotropic conductive connector

device having the sheet~like connector provided integrally on



is characterizedby use, as the insulating sheet, of a sheet-like connector
provided with a through hole penetrating through both sides of the
insulating sheet, a molding material layer is formed in order to fill the
through hole of the insulating sheet With a molding material for an
anisotropic conductive film. By such a structure, the molding material for
the anisotropic conductive film is filled in the through hole of the

insulating sheet and is thus cured. Consequently, the sheet-like
the  "an g %ucwr:,lv flﬂm ¥ﬁ8 fil%eso d-gaﬁbtijig%%ured

Jf Qtrorgua cO ?
connectoris provided on the anisotropic conduc
mutgall movable to dposit'io.n nd the anisotropic conductive connector
advanta eou%f% ¥:) rr: 153@@(. . . . ;
device provided integrally on anisotropic conductive film can be

obtaiggqaecgﬁlgireadiLE/gand r%g%%y. Accordi %g in_the anisotropic
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a molding material layer is formed in order to f£ill the
through hole of the insulating sheet with a molding material
for an _anisoti:opic conductive film.

By such a structure, the molding material for the
anisotropic conductive film is filled in the through hole of
the insulating sheet and is thus cured. Consequently, the
sheet-like connector is provided on the anisotropic conductive
film so as not to be mutually movable to positicns and the
anlsotropic conductive connector device provided integrally on
the anisotropic conduétive film can be obtained easily, readily
and reliably.

Accordingly, in the anisotropic conductive connector
device thus obtained, the sheet-like connector is provided
integrallyonthe anisotropicconductive filmin a state inwhich
each of the electrode structures is positioned on each of the

conducting path forming porticns of the anisotropic conductive

film. Therefore, a work for aligning the sheet-like connector



integrally on the anisotropic conductive film. Therefore, also in the case of
repetitive use for a long period of time or the case of use in a high
temperature environment, a positional shift is not generated between the
conducting path forming portion of #fe anisotropic conductive film and the
electrode structure of the sheet-like connector. Thus, it is possible to
stably maintain an excellent electrical connection state. Moreover, the
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coupling forme insulating sheet, a molding material layer is

Cogg@%qﬁ%o%é%gll the thropgh hole for coupling in the sheet-like

connector with'a molding material for an anisotropic conductive film. By

suchyg stigiure.; the molding magterial for an- anisoiopic,conquctiye ilm e q

which is filled in the through hole for coupling is cured and becomes a

inf¥Q¥Yded porien.for.coupling, Which,is formedop;thg anisUoRiesre, also

conductive film to bring an insertion state in the through hole for coupling
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Consequently, the sheet-like connector is set to be mutually non-movable
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generation of the positional shift

is not generated between the conducting path forming portion

of the anisotropic conductive film and the electrode structure

of the sheet-like connector. Thus, it is possible to stably

maintain an excellent electrical connectionrstate.

Moreover, .the method of manufacturing an anisotropic
conductive connector device according to the present invention
is. characterized by use, as the insulating sheet, o¢f the
sheet-1like connector having a throuéh hole for coupling formed
on the insulating sheet,

a molding material layer is formed in order to fill the
through hole for ccupling in the sheet-like connector with a
molding material for an anisotropic condu.ctive film.

By such a structure, the molding material for an
anisctropic conductive filmwhich is filled in the through hole
forcouplingis curedandbecomes aprotrudedportionforcoupling

which is formed on the anisotropic conductive film to bring an

insertion state in the through hole for coupling which is formed



between the conducting path forming portion of the anisotropic
conductive film and the electrode structure of the sheet-like connector
can be prevented still more reliably. Furthermore, the method of
manufacturing an anisotropic condudtive connector device according to
the present invention is characterized by the sheet-like connector forming
steps of: forming a through hole penetrating through both sides. of the
ins,CLiIiaetingishe t on.the insylating sheet in.accordance with a pattern

Of corraSpording t6 B ptterit 8t ah el8dtrodd Strucithe to be form&q By &c tor -
laser processing method or a dry etching method, and filling the pattern
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Furthermere, the method of manufacturing an anisotropic
conductive connector device according to the present invention
is characterized by the sheet~like connector forming steps of:

forming a through hole penetrating through both sides of
the insulating sheet on the insulating sheet in accordance with
a pattern corresponding to a pattern of an electrode structure
tobe formed by a laser processing method or a dry etching method,
and

filling the pattern hole with an electrode structure
material by a plating method, thereby forming the sheet-like
connector in which the insulating sheet is provided with a
plurality of electrode structures extended in a direction of
a thickness thereof.

By such a structure, the through hole penetrating through
both sides of the insulating sheet can be formed easily and
accurately in accordance with the pattern corresponding to the

pattern of the electrode structure to be formed by the laser



the sheet-like connector provided with a plurality of electrode structures
extended in a direction of a thickness thereof. Consequently, the
anisotropic conductive connector device having the sheet-like connector
provided integrally on the anisotropiébconductive film can be
manufactured advantageously and reliably. Moreover, the present
invention provides a method of manufacturing the anisotropic conductive

connector devi%?1 %Fsocpbgg éabgtve, cq:rgplgsing th%ﬁtegs of: preparing a
| .

Pt metal mold for mo ing an-aniso ngig Conductive fitm i which a molding

space |3 formed By a.palr .qf molds; forming.amolding material layer, .. . . 5,
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26 layer and carrying out a curing treatment over the molding “material

st jayer. the anisotropic gonductivg conneetor deyice haying the sheet:like -

connector integrated on the anisotropic conductive
Consequently, the anisotropic conductive connector

device having the sheet-like connector provided integrally on
the anisotropic conductive film can be manufactured
advantageously and reliably.

Morecover, the pr@senf_invention provides a method of
manufacturing the aniso;‘;ropic conductive connector device
described above, comprising the steps of:

preparing a metal mold for molding an anisotropic
conductive f£ilm in which a molding space is fgrmed by a pair
of melds;

forming amolding material layer c@nstituted by a molding
material for an anisotropic conductive film, in which a
conductiveparticleexhibitingamagnetisnina liquidpolymeric
substance fofming material to be an elastically polymeric
substance by curing, in the metal mold, and disposing the
sheet-like connector on the mélding material layer; and

then applying a magnetic field having an intensity

distributioninadirectionofathicknessof themoldingmaterial



film being thus obtained. By such a structure, the anisotropic conductive
connector device having the sheet-like connector provided integrally on
the anisotropic conductive film can be manufactured advantageously and
reliably. Furthermore, the method of3anufacturing an anisotropic
conductive connector device according to the present invention is
characterized by use, as the insulating sheet, of a sheet provided with a
void communicating with both sides of the insulating sheet, a moldin )
ey terial Tayet & Yorte i order T8 Titte %?@qungﬁf%gtg’ﬁeé?%\}iﬁ%ng
ma en%glgrglrgaé%rial_ for an anisc_)tropic_conductivg film. B_y S_uch a structure,
€ molding Yiaterial for an anisotropic conductive film is filled in the void
comn%%réicgtig% vgith both sidg%of he insulatin nd js thys cured.
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condtictL\c/e connect%r devicg in which.the sheet-like CQCnnector is )
she?t— % ca%l%ec (a3 ];-Ln .e%raée Oon ] anlzf‘ho ro.glc conductive
integrated wi e anisofropi€ tonduactive fiim™ over the aniSotropic

£i %ng)% t%/ f@ﬂh 08%{‘%}9@%‘9 mutually 27 movable to positions.
ccordingly, in the anisotropic conductive connector device thus

Obtaiﬁg%&%?? sheetlie cnnecipris Integrated  with 18, a0iSOUORIS 1o ctor
conductive film over the anisotropic-

device having the sheet-~1like connéctox‘prévided integrally on
the anisotropic conductive film can be manufactured
advantageously and reliably.

Furthermore, the method of manufacturing an anisotropic
conductive connector device according to the present invention
is characterized by use, as the insulating sheet, of a sheet
provided with a void communicating with both sides of the
insulating sheet,

a molding material layer is formed in order to fill the
void of the insulating sheet with a molding material for an
‘anisotropic conductive f£ilm.

By such a structure, the mclding material for an
anisotropic conductive filmis filled in the void communicating
with both sides of the insulating sheet and is thus cured.
Consequently, it is possible to easily and reliably obtéin the
anisotropicconductiveconnecﬁordevicejjzwhichijuash@@twlik@

connector is integrated with the anisctropic conductive film

over the anisotropic conductive film s0 as not to be mutually



conductive film in a state in which each of the electrode structures is
positioned on each of the conducting path forming portions of the
anisotropic conductive film. Therefore, a work for aligning the sheet-like
connector is not required, and an extfellent electrical connection state can
be obtained even if the pitch of the electrode to be the connecting object
is small. In addition, the sheet-like connector is integrated with the
anjsotropic conductive film over the anisotropic conductive film.
moﬁ%fe% 0 &P th8ase of repetitive use for a long period of time or
the case of %Se in ahigh temperature environment, a positional shift is not

genersisd BetWeer the'dbnblGtrfy PaRfothmiy poriioh of i amisorssiE o T
g condu 1'}i1ve film and the_ electrode str ct#r of the sheet-like connector.
STHES, L DRRIe T Qb AT o kG BRical corec a8k = t o
. I%atec.hln addition,tthe method of manufacturing an anisotropic conductive
Y eBnnettor device actording 18- e bred nt%ﬁr\}lg%tiSP{eig chafacftizaalinopic

hat the insulating sheet of the sheet-like. connector.is fo meg by a mesh,
Cortédﬁlocn%@”gveen agf?c of a %or%%%gsehele?. 38 e ?n%%ﬁlatfﬁé shBgt (??Jtﬁgtr ode

heet-like connectar.is .formed by the m the nonwoven fabric_or_the
£ POEEL . i
S p%rousrgﬁseéﬁ Iff?ljssl J%ﬁé) e er%t%ldg as(fr%&g%qégncﬁen §H3%F&§£ iy ?ﬁehv%?dr mind

pof@?yggqgéﬁﬁéwqugg%&%g%%fgggggg@?@%t?%f%ﬁ“”%ﬂezefore,eawork
for aligning the sheet-like connector is not reguired, and an
excellent electrical connection state can be obtained even if
the pitch of the electrode to be the connecting object is small.

In addition, the sheet-like connector is integrated with
the anisotropic conductive filmover the anisotropic conductive
film. Therefore, also in the case of repetitive use for a long
periodof timeor thecaseofuseinahigh temperature environment,
a positional shift is not generated between the conducting“path
forming portion of the anisotropic conductive film and the
electrecde stiucture of the sheet-like connector. Thus, it is
possible to stably maintain an excellent electrical connection
state.

In addition, the method of manufacturing an anisotropic
conductive connector device according totjm3present invention
is characterized in that the insulating sheet of the sheet-like
connector is formed by a mesh, a nonwoven fabric or a porous

sheet.



constituting the anisotropic conductive film or an adhesive for causing the
anisotropic conductive film and the sheet-like connector to adhere to each
other is cured in the other voids in a permeation state between the voids.
As a result, the sheet-like connectopgan be integrated with the
anisotropic conductive connector reliably and firmly. Accordingly, it is
possible to stably maintain a more excellent electrical connection state
without shifting the position of the electrode structure of the sheet-like .
connédtor Motéet 2adCBtdiited the anfstitropie 8onductRe~eBRR/EEE -5
device, the insulating sheet of the sheet-like connector is formed by the
Tormesh e HoR-WEveh fdbi BPFECEERUSAENeeE THerbhfePa oK fEFeet
forming a through hole is not required in the manufacture of the sheet-like .
th%nné’cgtﬁﬁr, Aittheeet fikd EonricttdrEan'be maritaetfed Brficiafity 09
and inexpensively and the anisotropic conductive connector device can .
COTHY & friarifactidred efftiéntly LhaSnexpBRSVEG BGfRRemidts, Material
according, to the anisaqtropic conductive, connector device, the insulating
CORRESLSTthBS S -fike SBrdRidT KIBAHES bY The'mB<PT (R AGRRETET fOF
fabric or the poraus 29 sheet. Therefore, when the sheet-like connector.is
CaY§ hRJinfdtrated With FRPAfisGrOIE Condctive Hin 3f the" ARisohdpic 1+ ¢

conductive connector, the sheet-like connector is proyided on the moldin
o Rt TR ot b AR her 58 Cut YR Ehe SRR 00 s

in a permeation state between the voids. As a result, the
sheet~like connector can be integrated with the anisotropic
conductive connector reliably and firmly.

Accordingly, it is possible to stably maintain a more
excellent electrical connection state Qithout shifting the
positionof the electrode structureof the sheet-like connector.

Moreover, according to the anisotropic conductive
connector device, the insulating sheet of the sheet-like
connector is formed by the mesh, the non-woven fabric or the
porous sheet. Therefore, a work for forming a through hole is
not required in the manufacture of the sheet-like connector,
and the sheet-like connector can be manufactured efficiently
and inexpensively and ﬁhe anisotropic coenductive connector
device can also be manufactured efficiently and inexpensively.

Furthermore, according to the anisotropic conductive
connector device, the insulating sheet of the sheet-like

connector is formedby the mesh, the nonwoven fabric or the porous



the molding material layer is subjected to a curing treatment.
Consequently, the elastically polymeric substance constituting the
molding material layer is cured in a permeation state into the mesh, the
nonwoven fabric or the porous sheet2d herefore, it is possible to integrate
the sheet-like connector with the anisotropic conductive film reliably and
firmly. Moreover, the method of manufacturing an anisotropic conductive
connector device according to the present invention is characterized

b

Shiptsheet e BSRTECtor BRRinG Ste pat e APy iFG LRI T Both Silesor ¢
. the insulating sheet to form a resist layer; peeling the resist layer in
eSO e With' patlfn Eortésonditto SBE%é’r‘ﬁtdeafh efectBde®t the

structure to be formed,, thereby forming a plurality of pattern holes on the
AN pRRh TS SRS INE PR bR with Hh Bletfoat Sfudrnector is

mate, ia%and then peeling the resist layer, thereby formjng the sheet-like
PGS to i WHEHIRR S falify SRedtis bravided whAS Bty BP0 and

electro estructgres.e>it ded in.a directjon of § hickness thereof. 30 B

b
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sheet-like,connector in which the insulating sheet is provided with a, .
o A Tr A e e e oo R N LA B rut s ng

thgh%rg?&l{]n%c%oa[gg@g% Iﬁ.hagjeer is cured in a permeation state into

the mesh, the nonwoven fabric or the porous sheet. Therefore,
it is possible to integrate the sheet~like connector with the
anisotropic conductive film reliably and firmly.

Moreover, tﬁe method of manufacturing an anisctropic
conductive connector device according to the present inventicn
is characterized by the sheet-like connector forming steps of:

applying a resist to both sides of the insulating sheet
to form a resist layer;

peeling the resist layer in accordance with a pattern
correspondingtoapatternofanelectrode structure tobe formed,
thereby forming alplurality of patternholeson the resist layer;
and

filling the pattern hole with an electrode structure
material and then peeling the resist layer, thereby forming the
sheet-like connector in which the insulating sheet is provided
withapluralityof electrode structuxeé extended in a diréction

of a thickness thereof.



pattern corresponding to the pattern of the electrode structure to be

formed. As a result, it is possible to advantageously and reliably obtain

the anisotropic conductive connector device in which the sheet-like

connector is integrated on the anis@®opic conductive film. Furthermore,

the method of manufacturing an anisotropic conductive connector device

according to the present invention is characterized in that a protective film

is disposed between a molding surface of one of molds in the metal mold

and the EhaatdikeE8inettsr %‘rﬁejﬁcﬁgéﬁﬁ?ﬁﬁ] FOMRGOLLS BEEER & LY
marrylo%%ig usyé‘facsehggggﬁ o]f(the' molds in the m%tal ﬁold and the sheet-like

COnRECIor.- Conseguently - t 1S PSSIBR S Prévertied ol &hrtadessreet
. _the metal mold and the.electrade structuyre of the sheet-like connector
T o%n? %%lgnegg]dg%n%ée% BAd 8 lﬂi#d\ér% eemgF@%ﬁéD RtErid fromiétermpthecd
. surface of the sheet-like connector, that is, the surface on the metal mold
e COnaeanty, the HABlEiig rateHar 5 be (i iRSGiadRg Nibetarie

ne
side. Consequently, the molding ma

o= 207U sucklode sulecs o dogiode, siuciye of e seet e,

connector, thereby preventing an efectrical connec
to %%c@'g%lm%q_ﬂn.e%ig nacainegglr’g?in{%ing g reg%bIXbE%ustg E {E)‘(;S%i fl;xe Eeoousl
provide an anisotropic conductive conneétor device Capatz)ale ot exe uting Y
an@@@fﬁf'ﬁ@? %BS%'LP%e anisctropic conductive connector device
in which the sheet-like connector is integrated on the
anisotropic conductive film.

Furthermore, the method of manufacturing an anisotropic
conductive connector device according to the present invention
is characterized in that a pxotective film is disposed between
a molding surface of one of mélds in the metal mold and the
sheet—like.connector,

Theprotective filmisdisposedbetweenthemolding surface
of one of themolds in themetalmold and the sheet-1ike connector.
Consequently, it is possible to prevent the molding surface of
the metal mold and the electrode structure of the sheet-like
connector from being damaged and to hinder the molding material
from entering the surface of the sheet-like connector, that is,
the surface on the metal mold side.

Consequently, the molding material to be the insulating

substance can not be stuck to the surface of the electrode

structure of the sheet-like connector, thereby preventing an



In addition, the method of manufacturing an anisotropic conductive
connector device according to the present invention is characterized in
that a supporting body protruded from a molding space is disposed
between the pair of metal molds and1the molding material layer is
subjected to a curing treatment so that an anisotropic conductive
connector device provided with a supporting body for supporting a.

=1 R PRl by BIOUoa e RB Siace M hiedb ="
bety th tal molds t t ing treat th Idi
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conductive connector device in which the supporting b dl\r/éffor upporting
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the moldjcneg material Ia)éer. According to the anisotropic conductive
an accur? lnsepﬁ_lcta n, . N .
connector devic uUS manufactured, a guide pin is inserted in a
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possible” t6 accurately € anisotropic conductive conhector device

cordli? rj%g%g%gg&é{%%g%?g@g %rgggy:g@ljl F%:%Ct&%%i ?e%%r%aggnjﬂpention

which the con ucting p orming portion o the anis tropic.conductive

is fﬂmaiffag&é&go?ggaéﬁ %%S Séfé%%dn _gngugp%%@&%dge for an insnecliondn the ., 4

circuit boar

molding space is disposed between the palir of metal molds and
the molding material layer is subjected to a curing treatment
so that an anisotropic conductive connector device providedwith
a supporting body for supporting a peripheral edge portion Qf
lthe anisotropic conductive film is obtair_led.

Thus, the supporting boedy protruded from the molding space
isdisposedbetweenthemetalmelds tocarryoutacuringtreatment
over the molding material layer. Consequently, it is possible
to obtain the anisotropic conductive connector device in which
the supporting body for supporting the peripheral edge porticn
of the anisotropic conductive film is fixed .by the molding
material layer.

According to the anisotropic conductive connector device
thus manufactured, a guide pin is inserted in a positioning hole
formed on the supporting body. Consequently, it is possible
to accurately fix the anisotropic conductive connector device

onto the surface of the circuit board for an inspection in a



Moreover, the method of manufacturing an anisotropic conductive
connector device according to the present invention is characterized in
that; a spacer is provided between the pair of metal molds and the
supporting body to form the molding3&pace and the molding material layer
is subj ectedto curing treatment so that an anisotropic conductive
connector device, which is provided with the supporting body for

supportin ripheral ed ortion of the anisotropic conductive film, is
St B, TS the Eaacr IS Bravitd Btbibon A haY of Hetaltofts £he
tg:QCd. to fng the moldin fgace(j %rg}dbthe Toldln

an?gdégesggpggwg% v m 1s Si Fal [ ced on the
ma erléjlpiayer IS subjec &d to the curlnacfrea ment, Conseqd%nﬁy, itis

ible to gbtain_an anisotropic conductive connector.device in which
el t ge%'ssrgﬁ%ortﬁ%rbo% for su %(C)%lln%n th%npe}%ﬁeraﬁ Jierd%j%l([éj)cortkljoonacl):#hegoZ an
in '53(9{@8}9 conductive film is fixed by the molding material layer more

irmly. Furthermore, the present invention provides an apparatus for

inspeg i@@&@g,uita?gic eca%%fisw_ﬁa%a%g%g%g aninspection . .;

which has an electrode for an inspection disposed corresponding to an

coSIREMofedo.be 33 -inspesied in.a clrcyit deyice (o %eaﬁf'e%%%%iqql&z@ﬁg&m

and the anisotropic conductive connector device described above whic

1s ISfisposed pn the c'ggui%QQQQd for an inspection. Consequently, even if

the electrode to be inspected in
a spacer is provided between the pair of metal molds and

the supporting body tco form the molding space and
themolidingmaterial layerissubjectedtocuringtreatment
so that an anisotropic conductive connector device, which is
provided with the supperting body for supporting a peripheral
edge portion of the anisbtropic conductive film, is obtained.
Thus, the spacer is provided between the pair of metal
molds and the supporting body to form the molding space, and
thenmldingmaterial1ayerissubject@itothecurinqtréatment.
Consequently, it ispossible toobtain ananisotropic conductive
connector device in which the supporting body for supporting
the peripheral edge portion of the anisotropic conductive film
is fixed by the molding material layer more firmly.
Furthermore, the]present invention provides an.éyparatus
- for inspecting a circuit device comprising:
a circuit board for an inspection which has an electrode

for an inspection disposed corresponding to an electrode to be



the circuit device to be the inspecting object has a small pitch, itis
possible to provide the apparatus for inspecting a circuit device in which
an excellent electrical connection state can be obtained. Furthermore,
also in the case of repetitive use fora long period of time or the case of
use in a high temperature environment, the excellent electrical connection
state can be maintained stably. EFFECT OF THE INVENTION According

inilhe-anjsolropic.condudive connecar device. in-accordance wibdfie . g
pPesen% |nvent|on,]tﬁe sheetlike ‘connector 1s prowo%d meeg?aﬁ)y on thé

anisollzrlg)gicacondLﬁ:tive film_ar igdntg%%ted therew'thrT erefore, ﬁ e\3/\&0(!][(
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temperature’enviroiment, a positional shift between the conducting path

tniofming partion, And {he clecrode, struciy E%i?'; et aenerated, Ageordinglyer,,

it 34 is possible to stably maintain the excellent électrical connection
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in accordance with the present invéntion, the sheet-like connecfor is

defblained byran-josulating sheet ferm8d ctrical connection state can

%bed

be obtained. Furthermore, also in the case of repetitive use
for a long period of time or the case of use in a high temperature
environment, the excellent electrical connection state can be

maintained stably.

EFFECT OF THE INVENTION

According to the anisotropic conductive conhector device
in accordance with the present invention, the sheet-like
connector is provided integrally on the anisotropic conductive
filmor is integrated therewith. Therefore, awork for aligning
the sheet-1like connector is not required, and even if the pitch-
of the electrodes te be the connecting object is small , an
excellent.electrical connection state can be cbtained.

In addition, also in the case of repetitive use for a long
pericdoftimecorthecaseofuseinahigh témperatuze environment,
a positional shift between the conducting path forming portion

and the electrode structure is not generated. Accordingly, it



by the mesh, the nonwoven fabric or the porous sheet on which a void
communicating with both sides of the insulating sheet is provided.
Therefore, a work for forming a through hole is not required in the
manufacture of the sheet-like conneéfor. Consequently, the sheet-like
connector can be manufactured efficiently and inexpensively. Thus, the
anisotropic conductive connector device can also be manufactured

, efficientl\{) and inexp%n ivel .Funth%rmore, %ccording t? the aniscitro [
is &)%’SS% le o a§3 Féy maintain tv\? G5CS5 lent. e e rical
conductivé “connector dévite In"accordance with the presentiinvention,

coHﬁee s{legztl-lilé%gggnector is obtained by the insulating sheet formed by the
mes ,%he noriwoveén fabric or the porous sheet. Therefore, When the

sheej:like connector istob ,integrgted ith the anis%tro ic conducgve .
. ohreo er, acco:.cdﬁlilg O t\{\ﬁte ﬁnlﬁc frﬂ%)lc CO uctive
film of the anisotropic conductive connector, the ‘sheet-like connector is

coflispossd nihe malding. matetaliaver i the metel mald 9 canyauthe,
curing treatment over the molding material Tayer. Consequently, an
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cured In a permeation state into the mesh or the honwove ric. 35

by Tﬂ‘r@ 'IH[eig_l'P,osélipée ﬁ%%%%@ﬁe %%%q%eglﬂ'k%lﬁgng%qg@g'tgh@gt on which

anisotropic conductive connector reliably and firmly. In the anisotropic

a vOPQuetiye cnnegtor device in which heshegtliks, conaegionis; ng cheet
integrated, thus, also in the case of repetitive use for a long period of time
1s %ﬁg@f&‘égpf W8 refore, a work for forming a through hole is
not required in the manufacture of the sheet-like connector.
Consegquently, the sheet-like connecto_r can be manufactured
efficiently and inexpensively. Thus, the anisotropic
conductive connectordevicecanalsobemanufacturedefficiently

and inexpensively.

Furthermore, according to the anisotfopic conductive
connector device in accordance with the present invention, the
sheet-like connector is obtained by the insulating sheet formed
by themesh, the nonwoven fabric or the porous sheet. Therefore,
When the sheet-like connector is to be integrated with the
.a‘nisotropic cénductive film of the anisctropic conductive
connector, the sheet-like connector is disposed on the molding
material layer in t-:hle metalmold tocarryout the curing treatment
over the molding material layer. Consegquently, an elastically

polymeric substance constituting the moliding material layer is

cured in a permeation state intc themesh or the nonwoven fabric.



in a high temperature environment, a positional shift between the
conducting path forming portion and the electrode structure is not
generated. Accordingly, it is possible to stablymaintain an excellent
electrical connection state. Furtherridre, according to the method of
manufacturing an anisotropic conductive connector device in accordance
with the present invention, the sheet-like connector is disposed on the
molding, material Jayer for obtaining the anisotropic conductive film and
Thlfe bldind it ?a§8r%§‘§ﬁ€j3é%€é% {08 GUH" Trealfert i s Statdt th
Therefore, it is possible to  advantageously and reliably. manufacture the
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with the present invention, the anisotroFic conductive cows?ctgrﬁisthe
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in SUYGAC s potgensrated. Accordingl, tis passible o stably uainiain
excellent electrical connection state. Furthermore, accor Ing to the
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isnotgenerated. Accordingly, itispossibletostablymaintain
an excellent electrical connection state.

Furthermore, according to the method of manufacturing an
anisotropic conductive connector device in accordance with the
present invention, the sheet~like connector is disposed on the
moldingmaterial layer for ocbtaining the anisotropic conductive
film and the molding material layer is subjected to a curing
treatment in this state. Therefore, it 1is possible to
advantagecusly and reliably manufacture the _anisctropic
conductive connector device in which the sheet-like connector
is provided integrally on the anisotropic conducfive film.

Moreover, according to the apparatus for inspecting the
circuit device in accordance with the present invention, the
anisotropicconductiveconnectoris;movidéd. Therafore, also
in the case of repetitive use for.a long pericd of time or the

case of use in a high temperature environment, the positicnal

shift between the conducting path forming portion and the



the sheet-like connector formed by the insulating sheet constituted by the
mesh, the nonwoven fabric or the porous sheet is present between the
anisotropic conductive film of the anisotropic conductive connector and
the electrode to be inspected in the&ibstance to be inspected. Therefore,
it is possible to reliably suppress a damage in the inspection for the
substance to be inspected due to the removal of a conductive particle
from the anisotropic conductive film. In addition, the sheet-like connector |
el pehaRdfaciiFéd by bsing e insul &R et form by thE ThsshY thet © 5
nonwoven fabric. or the porous sheet. Therefore, the through hole of the .
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. thﬁe electrode structure of the sheet-like connector thus obtained in which
S surface of an electrode is flat and the through hole is not present.
Therefore,.according to the apparatus far. inspectin circuit device .
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enOARECtor aing the electiade shructure. iy yhich the suace of fhe. o1
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rom being darhaged due fo the préssure contact of the

is present between the anisotropic conductive film of the

heet

anisotropic conductive connector and the electrode to be
inspected in the substance to be inspected. Therefore, it is
possible to reliably suppress a damage in the inspection for
the substance to be inspected due to the removal of a conductive
particle from the énisotropic conductive film.

In addition, the sheet-like connector is manufactured by
using the insulating sheet formedby themesh, the nonwoven fabric
or the porous sheet. Therefore, the through hole of the
insulating sheet isnot utilized. Consequently, it is possible
to easlily obtain the electrode structure of the sheet-like
connector thus obtained in which the surface of an electrode
is flat and the through hole is not present.

Therefcre, according to the apparatus for inspecting a
circuit device having the structure described above which
comprises the sheet—like connector having the electrode

structure in which the surface of the electrode is flat and the



electrode structure of the sheet-like connector with the through hole

portion in the inspection. BRIEF DESCRIPTION OF THE DRAWINGS Fig.

1 is a plan view showing an anisotropic conductive connector device. Fig.

2 is an explanatory view showing ar8X - X section in the anisotropic

conductive connector device illustrated in Fig. 1. Fig. 3 is an enlarged

explanatory view showing a part of a Y - Y section in the anisotropic
onductive connector device illustrated in Fig. 1. Fig. 4 is a plan view

thEH U SuBRING SR e SASOrO5iE EBRdubte- Eornet for efebicere

strated in Fi an X - X sectional view showing the
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state | |c throu h hole is forme on n insulating sheet i
pr?amlna?ﬁg ma era ggd amaged due e press@re cong of the

electrodestructureofthesheetmlikeconnectorwiththethrough

hole portion in the inspection.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing an anisotropic conductive
connector device.

Fig. 2 is an explanatory view showing an X - X section
in the anisotropic conductive connector device illustratedAin
Fig. 1.

Fig. 3 is an enlarged explanatory view showing a part of
aY - Y section in the anisotropic conductive connector device
illustrated in Fig. 1.

Fig. 4 is a plan view showing a supporting body in the
anisotropic conductive connector device illustrated in Fig. 1.

Fig. 5 is an'X - X sectional view showing the supporting
body 1illustrated in ¥Fig. 4.

| Fig. 6isanexplanatorysectional view showing a structure
according toanexample of ametal mold formolding ananisotropic

conductive film.



Fig. 9 is an explanatory sectional view showing a state in which a short
circuit portion and a surface electrode portion are formed on an insulating
sheet. Fig. 10 is an explanatory sectional view showing a state in which a
back electrode portion is formed oniBe back face of the insulating sheet.
Fig. 11 is an explanatory sectional view showing a state in which a
through hole: for coupling is formed on the insulating sheet. Fig. 12 is an
explanatory sectional view showing a state in which a spacer and a
suppotfing Bodyaré-BispsedBh the fnoffifd Sitfate E??’I’ovﬁ}oﬁ%fb‘? the
Fig. 13 is an explanatory sectional view showing a state . in which a ,
St%%%‘é%ﬁﬁe%%rﬁwe%?&“i? TSRS theP ol dihg SUrfacB  BFaf fgb%ﬁﬁﬁ&uake
- through a protective film. Fig. 14 is an explanatory sectional view showing
CORPSEE in which a molding material layer is formed in an upper mold and

eachliof metal, molds. 39 E!_ﬁqn 15 is an ex Ianatoiy éection%l view ShOV\éil]’:]gte

a staté i whict? aa%o?d'i’ﬁ)g maafJeﬁrcfglylaflgF aving an'intended” %%ggﬁratlon
is.formed @nthe mga}llgr]ﬂold. SFI%.O]ﬁ is.an ex Ianator;is ctional.view .
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L0 SErially SHOWiRg Jthe enlargad mbltig Material Tayer Fig 1718 an =

13 ﬁf(gé%q%grym%eccéigggllvjew showing a state

Fig. 9 is an explanatory sectional view shcwing a state
in which a short circuit portion and a surface electrode portion
are formed on an insulating sheet.

Fig. 10 is an explanatory sectionzl view showing a state
in which a back electrode portion is formed on the back face
of the insulating sheet.

Fig. 11 is an explanatory sectional view showing a state
in which a through hole for coupling is formed on the insulating
sheet.

Fig. 12 is an explanatory sectional view showing a state
inwhichaspaceranda&n@m@rtingbddyaredisposedonthenmlding
surface of a lower mold.

Fig. 13 is an explanatory sectional view showing a state
inwhicha sheet~like connectorisdisposedonthemoldingsurface
of an upper mold through a protective film.

Fig. 14 is an explanatory sectional view showing a state

in which a molding material layer is formed in an upper mold

and each of metal molds.



in which a magnetic field acts on the molding material layer. Fig. 18 is a
plan view showing an anisotropic conductive connector device according
to a second example of the present invention. Fig. 19 is an explanatory
view showing an X - X section of th#&anisotropic conductive connector
device illustrated in Fig. 18. Fig. 20 is an explanatory view partially
showing an enlarged Y - Y section of the anisotropic conductive
connector P(1j§vlce illustrated in Fig. 18. Fig. 21 is an explanatory sectional

view'shdwing the &ftutitheBta Bminaing hidtéral fof B0tan a state
. sh et-ﬁl‘ii‘Fe connector, Fig. 22 is an explanatory sectional view showing a
in SR Fwich hobGR hdlE R otrad o Hehan AR metaral g ded
n2 .is an %xplanatoryfsectional viet\{\?ﬁhowigg stage inwhicha short circuit
“e po%ﬁéirjf 75 formed on'an fﬁ%ﬁlajtfﬁg shedt® gla 249 %h explanatory
sectiongl view, showing, & state 40, in which a syrface slectrode portion, .,
and a back eleéhdaé pgr O™ are formed on the Surfac an%lbac f5ce 69
thethgrilrisaullatirég Isn%eflﬁ 'i%i . 22 i% aga?(pianaetg:ry sectional view showing a
state i Which & through hole for coupﬁ'r}]g is formed on the insulating
sheeﬁtiléig.]?@ ifsa lan vielw sh(%winlg %gggisotro?ic condu%tive.

n explanhator Ional view showWwing a state

in which a magnetic field acts on the molding material layer.

Fig. 18 is a plan view showing an anisotropic conductive

connector devicé éccording to a second example of the present
invention.

Fig. 19 is an explanatory view showing an X — X section
of the anisotropic conductive connector device illﬁstrated in
Fig. 18.

Fig. 20 is an explanatory view partially showing an
enlarged Y - Y section of the anisotropic conductive connector
device 1llustrated in Fig. 18.

Fig. 21 is an explanatory secticnal view showing the
structure of a laminating material for cbtaining a sheet-like
connector.

Fig. 22 is an explanatory sectional view showing a state
in which a through hole is formed on the laminating materiél.

Fig., 23 is an explanatory sectional view showing a state

inwhich ashortcircuitportionis formedon aninsulating sheet.

Fig. 24 is an explanatory sectional view showing a state



connector device according to a third example of the present invention.
Fig. 27 is an explanatory view showing an X - X section of the anisotropic
conductive connector device illustrated in Fig. 26. Fig. 28 is an
explanatory view partially showing at) enlarged Y - Y section of the
anisotropic conductive connector device illustrated in Fig. 26. Fig. 29 is
an explanatory sectional view showing the structure of a laminating

aterlglal for ol%tamlnegla sjeeet Ilke o nnector 30 |s n expla atog/ .
inw Jt al CShE G fj CLl c% rtion
sectional view shiowing a“state WhIC oe|s Sred o an

|n%ulat|n she %Q tshuer arglnatlllng mat%h?l Flg %],Clg an expiaar‘tgtmorg sheet .
seccflona View s owing a Stafe™ihw Short circuit potstlon an

surfage electrode portlo e farmed ont e insulating she t Fig. 32.is
exphataﬁla?orytséectlonal (—:‘%\/fl noa\tc/%v_‘lng %85 2: 2Ifnlnl](\?/lvh|c%"\’ gﬁl&trogeate

portion is fonmed nth kface 0 the |nsul ting sheet. 33 |s
in exp%ana?ory sreoc% na V|ew S rov{\:/fhu t%t?e in %v Igh gt%roghgﬁ h(ﬂe atmg
Sh§&gplmg is formed on the insulating sheet. Fig. 34 is an explanatory

sectional view showing a state

Fig. 26 is a plan view showing an anisotropic conductive
connector device according to a third example of the present
invention.

Fig. 27 is an explanatory view showing an X - X section
of the anisotropic conductive connector device illustrated in
Fig. 26.

Fig. 28 1s an explanatory view partially showing an
enlarged Y — Y section of the anisotropic conductive connector
device illustrated in Fig[ 26.

Fig. 29 is an explanatory sectional view showing the
structure of a laminating material for obtaining a sheet-like
connector.

Fig. 30 is an explanatory sectional view showing a state
in which a through hole is formed on an insulating sheet in the
laminating material.

Fig. 31 is an explanatory sectional view showing a state
in which a short circuit portion and a surface electrode portion
are formed on the insulating sheet.

Fig. 32 is an explanatory sectional view showing a state



in which a spacer and a supporting body are disposed on the molding
surface of a lower mold. Fig. 35 is an explanatory sectional view showing
a state in which a sheet-like connector is disposed on the molding surface
of an upper mold through a protectivg film. Fig. 36 is an explanatory
sectional view showing a state in which a molding material layer is formed
in an upper mold and each of metal molds. Fig. 37 is an explanatory
. -sectional view showing a state in which a molding material layer having
10 Jifinfehde P _EATiGREbR TS forREShthe e tP AAE B8, 8% Back face
explanatory sectional viewgartially showing the enlarged molding
Ofn&@ri&ﬂéﬁéﬁ?@%?%@fn explanatory sectional view showing a state in
which_a magnetic field acts on the molding material layer. Fig. 40 is an
explanafory’vieb? showirg, toGather it 5 'chddif Hetidd St a state
. according to an example of an apparatus for inspecting the circuit device,
0 ECHr BB With 42 Hie e sehtivehtionS Fig ZAEH ah Sfahafery? t1nd
view showing, together with a circuit device, a structure according to
SRbther example of the apparatus for inspecting the circuit device in

acco lanceB\avith the present in\éention. Fig. 42 islan exglarlmqator, view st
showmgg{’togetﬁgr%hhegp anacery sectlonal viaew showlng a state

inwhich a spacer and a supportingbodyaredisposedon themolding

sh

surface of a lower mold.

Fig. 35 is an explanatory sectional view showing a state
inwhichasheet~like connector isdisposedonthemoldingsurface
of an upper mold through a protective film.

Fig. 36 is an explanatory sectional view showing a state
in which a molding material layer is formed in an upper mold
and each of metal molds.

Fig. 37 is an explanatory sectional view showing a state
in which a molding material layer having an intended
confiqu.ration is formed in ‘t:he. metal mold.

Fig. 38 isanexplanatory sectional viewpartially showing
the enlarged molding mate_rial lavyer.

Fig. 39 is an explanatory sectional view showing a state
in which a magnetic field acts on the molding material layer.

Fig. 40 is an explanatory view showing, ftogether with a
circult device, a structure according to an example of an

apparatus for inspecting the circuit device in accordance with



circuit device, a structure according to yet another example of the
apparatus for inspecting the circuit device in accordance with the present
invention. Fig. 43 is an explanatory view showing, together with a circuit
device, a structure according to a futher example of the apparatus for
inspecting the circuit device in accordance with the present invention. Fig.
44 is an explanatory view showing, together with a circuit device, a
structure according to a further example of the apparatus for inspecting
thi PERS T ity ffddrdance with the present invention. Fig. 45 is an
explanatory view showing, together with a circuit device, a structure
accordifly td & fuftheP exARHe oF Whe apigafaf R PepeE MR tHeEirkdiFD 2
. device in accordance_with the gresent invention. Fig. 46 is an explanatqr
C1 EEon & e shéwitg 4 SEE =ikt WhIgH a prokse RIAF i Ts Fovimet 8n0§u,¥he
surface of asheet-like connector. 43 Fig.ljjg is an explanatory sectional .

SPHRIFSHOWRTY e SBRE RIS frotétive Ay BIGrmie Pt atiftacs b

thOf a sheet-|ike %gpnnector. Fi_g. 48 is a top view_for ex_plaini_ng the_
'Sh&&tiike"! oﬁﬂe&%Féggdrdmg to the present invention. Fig. 49 is a plan
View P:‘higfv.\m]l%aicsircéjri{[ %eségi%;}oa[taotref?tvi@w showing, together with a
circuit device, a structure according to yet another example
of the apparatus for inspecting the circuit device in accordance
with the present invention.

Fig. 43 1s an explanatory view showing, together with a
circuit device, a structure according to é further example of
the apparatus for inspecting the circuilt device in accordance
with the present invention. |

Fig. 44 is an explanatory view showing, together with a
circuit device, a structure according to a further example of
the apparatus for inspecting the circuit device in accordance
with the present invention.

Fig. 45 is an explanatory view showing, together with a
circuit device, a structure according to a further example of
the apparatus for inspecting the circuit device in accordance
with the present invention,

Fig. 46 is an explanatory sectional view showing a state

inwhichaprotective filmis formedon the surfaceof asheet-like

connector.



which is used in the examples. Fig. 50 is a side view showing the circuit
device for a test which is used in the examples. Fig. 51 is an explanatory
view showing the schematic structure of an apparatus for testing a
repetitive durability which is used intthe examples. BEST MODE FOR
CARRYING OUT THE INVENTION Embodiments (examples) according
to the present invention will be described below in more detail based on

the drawings. Figs. 1 to 3 are explanatory views showing an
anis&ﬂ%ic%ﬁf&ﬁ&%m& B%Eé%é&r&h@%&g&‘?ﬁ’w&ﬁﬁpﬁté?e
_the present invention, and Fig. 1 is a plan view showing the ,
11 WhisGH Gofcey TohatiGive tBrneEor Bevied Fitf 348 ancexplahatory view <
showing an X - X section of the anisotropically conducive connector
CORiceifiustrated in Fig. 1, and Fig. 3 is an explanatory view partially
showing an gllar ed Y - Y section of the anisqtrapically cgnducive . ..
connethor dévice | Iugtratiga 4leF1WFié.of AW AT 'S&P&ﬁé}/ conductive Lre

conngctor device 10 is gn%tgutedrbé/ a recctanqrular anisotropic
eet-

Cobhauchve filnt10A 4% s ikeftonnector 20 p?@\%égﬁ integrally on one

surface of (I}e anisotropic conductive film I0A and a rectangular
St anad SR s iy & ATRIEE A for a test

ropic
whf%ﬁmfgﬂ%%@g1%%Athe examples.
| Fig. 50 is a side view showing the circuit device for a
test which is used in the examples.
Fig. 51 is an explanatory view shcowing the schematic
structure of an apparatus for testing a repetitive durability

which is used in the examples.

BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments(examples}accoxdingtothepresentinvention
will be described below in more detail based on the drawings.
Figs. 1 to 3 are explanatory views showing an
anisotropically conducive connector device according toa first
example of thepresent invention, andFig. lisaplanviewshowing
the anisotropically conducive connector device, Fig. 2 is an
explanatoryviewshowingan)(—}isecthmzoftheanisotropically
conducive connector device illustrated in Fig. 1, and Fig. 3
isanexplanatoryviewpartially showinganenlargedY - Y section

of the anisotropically conducive connector device iilustrated



The anisotropic conductive film 10A in the anisotropic conductive
connector device 10 is constituted by a plurality of cylindrical conducting
path forming portions 11 extended in a direction of a thickness
respectively, and an insulating portiaga 14 for mutually insulating these
conducting path forming portions 11. In this example, the conducting path
forming portions 11 are disposed at a constant pitch in accordance with

. _the position of a grid point. Moreover, the anisotropic conductive film 10A

12ighRolly* formed by an insulating elastically polymeric substance and a
conductive particle P exhibitingﬂa magnetism is contained in the

conddtingPatR IFRG ortioR TS BFCarr&7giRG Gt oridRfitg Staté fh 13
irecti f a thick . On the other hand,-the insulati tion 14
oS4 BT Ehiath B 5rhs Cohidihe é SORGLENS BARURS i e Ekipd™
show irltrke drawing, a whqle surface in the central part of the -

a sé\nl%% ropic c%n%ﬂgg%i% I%§ igﬁrﬁ‘l}e%]e ?iﬁ%%% Yn&&a?&ﬁoﬁ%l?ace
o £ P& heral egg?%g)rtiocn.ég d%ll‘c hggcgg%cflzgg fc%[::fgéggm R/%r%? gf]t"“%gh,lar 7

. 1
whnic |saftcl)rme e central par € anisot duct

pllaisee—-tst?l beegns%ffecc'giv i%?n%%%g\?gaga\}rh Roéﬁ"é‘%rﬁ chti %]1: Ve\/hzthhiiSotro ic
e ectrlca?l conne}%}tjedrto aﬁre ectrode to be a co n%cflng (0]0]] ecE f%l’ P

o or?éﬁ@?&ev an ilﬁ%rqqﬁto be inspected in a circuit device to be an
inspecting object. ' '

The anisotropic conductive film 10A in the anisotropic
conductive connector device 10 is constituted by a plurality
of cylindrical conducting path forming pertions 11 extended in
a direction of a thickness respectively, and an insulating
portion 14 formutually insulating these conducting path forming
portions 11. 1In this example, the conducting path forming
portions 11 are disposed at ae:onétantjpitchuin accordance with
the position of a grid point.

Moreover, the anisotrepic conductive £film 1CA is wholly
formed by an insulating elastically polymeric substance and a
conductive particle P exhibiting a magnetism is Containéd in
the conducting path forming portion 11 in an arranging and
orienting state in a direction of a thickness. On the other
hand, the insulating portion 14 does not confain or rarely
contains the conductive particle.

In the example shown in the drawing, a whole surface in

the central part of the anisotropic conductive film 10A is formed



Moreover, any of the conducting path forming portions 11, which is
formed on a peripheral edge portion in the anisotropic conductive film
bOA, is set to be an ineffective conducting path forming portion 13 which
is not electrically connected to the electrode to be the connecting object.
The effective conducting path forming portion 12 is disposed in
accordance with a pattern corresp%ﬁding to the pattern of the electrode
to be the connecting object. On the other hand, the insulating portion 14 is
formed integrally to surround the individual conducting path forming

in portiens HaCenseguentlys.alhottheconducting pathdopming; ertions, 14 ¢
are insulated mutually by the insulating portion 14. Moreover, in the

theantsewapic eondueliver connegteiaadeviess 10acoarding tosthis example, ehe
pro traded port ion 15 for coupling which is protruded from one surface is

cerdormagdron-theoihstitating: iportion:i4 incthelcentrak partiaf thergnisetrepic to
conductive 46 film 10A. On the other hand, the other surface of the

be anisotropic iconductivel fitm 1A iszprovitdedwitly aggrotruded jgortion ¢4A; s
which is obtained by protruding the surface of the conducting path

eldorminglportiomidaciremiiie surfacecbithe insuling portieat 14nA ob) ect,
thickness of the effective conducting path forming portion 12 is 0.1 to 2

fo%@gwégam%’%@r@@e@b@@.zlnspected in a circuit device

to be an inspecting object.

Moreover, any of the conducting path forming portions 11,
which is formed on a peripheral edge portion in the anisoctropic
conductive film 104, 1s set to be an ineffective conducting
path forming portion 13 which is not electrically connected to
the electrode to be the connecting object. The effective
conducting path forming portion 12 is disposed in accordance
with a pattern corresponding to the pattern of the electrode
to be the connecting object.

On the other hand, the insulating portion 14 is formed
integrally to surround the individual conducting path forming
portions 11. Consequently, all of the conducting path forming
portions 11 are insulated mutually by the insulating portion
14.

Moreover, in the anisotropic conductive connector device
10 according to this example, a pro traded port ion 15 for coupling
which 1s protruded from one surface is formed on the insulating

portion 14 in the central part of the anisotropilc conductive



to 1 mm. Moreover, a diameter of the effective conducting path forming
portion 12 is properly set corresponding to the pitch of the electrode to be
the connecting obj ect, and is 50 to 1000m, for example, and is preferably
200 to 800m. A protrusion height of4ée protruded portion 11A is 10 to 100
m, for example, and is preferably 20 to 60p m. The sheet-like connector
20 has a soft insulating sheet 21. In the insulating sheet 21, a plurality of
elecérode stru tures 22 fsgrmed of a metal which is extended in the

FLHLGon SPHE BekASTaF e mg%%marsﬁ@é%%%%Bese%p%&?row

e planar dire

m each other in t of the insulatin
OB W 2 Dt BOASH T 6 o RARBIY S aharie 1
b the co nectl ect Moreo insulatipng shee IS provi .
T S IOty BF B R NI Se or AERG SR EspontltG G s ing
ruded ortion 15f I|n in the nisotr condu ive film 10
pa{})l B&Sh't aﬁ\e éclectr ecrgfrcl!jctugr’es is const%ptt 8by w‘ftcJE %fyl/gc%up rﬁﬁ’n
g 8 protruded surface electrode portion 23 exposed from a surface (an
‘upper surface in the drawing) of the insulating sheet 21 and a

S ORL D 0 B 24 ECREGIAA R E F s
pozﬁﬁ&?@iﬁ_‘%”% extendled i the girection of the thickness of the insuiating ,
to 1 mm.

Moreover, a diameter of the effective conducting path
forming portion 12 is properly set corresponding to the pitch
of the electrode to be the connecting object, andis 530 to 1000 um,
for example, and is preferably 200 to 800um.

A protrusion height of the protruded porticen 11A is 10
to 100um, for example, and is preferably 20 te 60um.

The sheet-like connector 20 has a soft insuiatinq sheet
21. In the insulating sheet 21, a plurality of electrode
structures 22 formedof ametal which is extended inthe direction
of the thickness of the insulating sheet 21 is disposed apart
from each other in the planar direction of the insulating sheet
21 in accordance with a pattern corresponding to the pattern
of the elecﬁrode to be the connecting object. Morebver, the
insuiatingsheet21isprovidedwi@zapluralityofthroughholes

26 for ccocupling corresponding to the protruded portion 15 for

coupling in the ahisotropic conductive film 10A.



The sheet-like connector 20 is provided integrally on the anisotropic
conductive film 10A in such a manner that each of the electrode
structures 22 is positioned on the effective conducting path forming
portion 12 of the anisotropic conductive film 10A and the protruded
portion 15 for coupling in the anisotropic conductive film 10A is inserted in
the through hole 26 for coupling in the insulating sheet 21. A thickness of
the insulating sheet 21 is 0.005 to 1 mm, for example, and is preferably

0.01 ¥66' M &RE iSifther Opreréthbiy0-BIS b 63 i, MBtlovBREd Py
. _diameter of the surface electrode portion 23 in the electrode structure 22
IR IEidpety $et WBrreBfofdiig ot Rt o the RIECRSe RsifeRRE t1on 23
conn ﬁ%’n object, and is 50 to 1000m, for example, and is preferably 200
**5 850 .rn%afhéewr%sﬁe%%ep GuBIRaTeight SPHHE Sarthbe Seairod péiior
. 23.is 10 to 3h0 m, for.example, and is preferably 50 to 200m. 48 As ,
ARG Snd 5. 18 <ty BORGGHab T MG Bortion
rectangular opening,portion 31 having a smaller dimension than the
24 R R B byl o v TOATH & EenaF boditore =2

e anlsof:roplc &6ndactiv

thereof and ositioning. hole.32 in the positions of four corners of the
othet %g¥ou%%§ys§&%ﬁ&rcuﬁ; orti &gtlv%%ﬁln%tfﬂgln&gﬁlo%gé%%nded

supporting € anisotropic con IS
in PRORERIDGPOTTOR 31 pltnG SURACKING bady,30 and IS, sunported ot 2.

The sheet—like connector 20 is provided integrally on the
aniscotropic conductive £film 10A in such a manner that each of
the electrode structures 22 is positiocned on the effective
conductingpath formingportion 12 of the anisotropic conductive
film 10A and the protruded portion 15 for coupling in the
anisotropic conductive film 10A is inserted in the through hole
26 for coupling in the insulating sheet 21.

A thickness of the insulating sheet 21 is 0.005 to 1 mm,
for example, and is preferably 0.01 to 0.5 mm and is further
preferably 0.0615 to 0.3 mm.

Moreover, a diameter of the surface electrode portion 23
in the electrode structure 22 is properly set corresponding to
the pitch of the electrode to be the connecting object, and is
50 to 1000 um, for example, and is preferably Z.OO to 800um.

Furthermore, a protrusion height of the surface electrode

portion 23 is 10 to 300um, for example, and is preferably 50

to 200 um.



on the supporting body 30 by fixing the peripheral edge portion of the
anisotropic conductive film 10A to the supporting body 30. A thickness of
the supporting body 30 is 0.01 to 1 mm, for example, and is preferably
0.05 to 0.8 mm. An elastically polymegc substance forming the
anisotropic conductive film 10A preferably has a durometer hardness of
15 to 70 and more preferably 25 to 65. In some cases in which the
durometer hardness is excessively small, a high repetitive durability
canndtheBHAIREd TFFthé BitéChards isure Easedifdihith Hsgorovided
_durometer hardness is excessively great, the conducting path forming
W15 foRafviny 8 HghoR it BViRG EAARBE be bBTEIRERE IFRAErbRdT ablaaralon
a polymeric substance having a crosslinking structure should be used for
thap e%ﬁic%ﬁ?‘%%ﬂﬁtﬁ%ri%%u%%?a@é%%%h@ &nsctisiid eenddcivel 0A in
filmlIOA. Various materials can be used for a curing polymeric substance
2 F§ fbrindMatdridvHit? E4R be R dFoPBtaiRG $Ueh AR ladfically the
polymeric substance, and specific examples thereof include: conjugated
poﬁ?e%é%ﬁb@rfsgé}?éis polbttaticte fdbber “RBRTALRBORP BoIyiSoprene
rubber, styrene-butadiene copolymer rubber or acrylonitrile-butadiene

copolyhiertibBeE ek Fy Gy atet ottt thifedfs disposed on the

opening portion 31 of the supporting body 30 and is supported
on the supporting body 30 by fixing the peripheral edge porticn
of the anisotropic conductive film 10A to the supporting body
30.

A thickness of the supporting body 30 is 0.01 to 1 mm,
for example, and is preferahly 0.05 to 0.8 mm.

An elastically polymeric substance forming the
anisotropic conductive film 10A preferably has a durometer
hardness o.f 15 to 70 and more preferably 25 to 65. In some cases
in which the durometer hardness is excessively small, a high
repetitive durability cannot be obtained.

On the other hand, in some cases in which the durometer
hardness is excessively great, the conducting path forming
portion having a high conductivity cannot be obtained.

It is preferable that a polymeric substance having a
crosslinking structure should be used for an elastically
polymezicsubstanéefcrmingtheanisotropicconductivefilmlOA.

Various materials can be used for a curing pelymeric substance



block copolymer rubber such as styrene-butadiene-diene block

terpolymer rubber or styrene-isoprene block copolymer, and

hydrogenated products thereof; and chloroprene rubber, urethane rubber,

polyester rubber, epichlorohydrin rulber, silicone rubber,

ethylene-propylene copolymer rubber and ethylene-propylene-diene

terpolymer rubber, and the like. As described above, in the case in which

a weather resistance is required for the anisotropic conductive connector
forpimmichrte8tafhed ViR isChrefefdbldf useed matariaPbthei rR&W theuch an

conjugated diene rubber and it is particularly preferable to use the
elajiedre Fahbep hyRespeetoHnTdlame mna sy sessingl sreperied afdthereof
_electrical characteristics. For the silicone rubber, liquid silicone rubber is
ln‘ﬁ)}é’f@%ly crosslinked or condensed. The liquid silicone rubber having a

viscosity of |05 poises or less at a shear proportion of 10"1 sec is

prefe?&ﬁi%%%ﬁ%djﬁ%?%eré}%}’@f% 50 “CorideriRatidtr Bied af i diePer -

pe and those containing a vinyl group or a hydroxyl group. Specific

nafe%ﬁﬂmesrm%m%?é dimBEhi¥ SARIBREHAw rdbb& FrethyRinyi ShRoReTad! ene

rubber methylphenylvinyl silicone raw rubber and the like. Moreover, itis -
CORypef %ﬁ%‘oﬁer frie SHicoTeYtBBeSHoia PHaRE S FRAECHRE Wittt RAsPoeT

WhICh indicates a weight- averagch molecular weight determined in terms

ang ﬁﬁﬁﬁﬁﬁ%% qw%ﬁgducts ereof;

block copolymer rubber such as styrene-butadiene-diene
block terpolymer rubber or styrene-isoprene block copolymer,
and hydrogenated products thereof; and

chloroprens rubber, urethane rubber, polyester rubber,
epichlorohydrin rubber, silicone rubber, ethylenempropflene
copolymer rubber and ethylene-propylene-diene iterpolymer
rubber, and the like. |

As described above, in the case in which a weather
resistance is required for the anisotropic conductive connector
10 which is obtained, it is preferable to use a material other
than the conjugated diene rubber and it 1s particularly
pr@fefableix)use the silicone rubber in respect of molding and
processing properties and electrical characteristics.

For the silicone rubber, liquid silicone rubber is
preferably crosslinked or condensed. The liquid silicone
rubber having a viscosity of 10° poises or less at a shear

proportion of 107 sec is preferably used and may be any of a



and hereinafter it has same meaning) should be 10, 000 to 40, 000.
Moreover, it is preferable that a molecular weight distribution index
(whichindicatesavalueofaratioMw/Mnofaweight-average molecular weight
Mw determined in terms of standardfdolystyrene to a number-average
molecular weight Mn determined in terms of standard polystyrene and
hereinafter it has same meaning) should be equal to or smaller than 2
§rcause an excellent heat resistance is obtalned in the conduct H?I%epath

ThiRG porion HwHtehs &%ﬁfé&y&%&% SGaltith Chhitdhied 2yl

gr%%%“é’gr? GOy e G EDy 2 YREbH RO L dESEHEAF I =

lil'}herefore aconduc%%/ artlcleegr ?Itl g magn tism is used. Spe %L
® ex%%lb?es 6F&uch 4¢on uctl\}%g ficié Iude a particie of & Metal “>0 =%
avin netis as iron, cobalt rnlckel rticle .qf their alloy,
met Eq”r(tac%%q; |n|ngqfrr]1 e lt%‘{:ls ingb tlc‘-i‘lre1 QE% Fike

con ese'me a par sing ytHese' particles

as a ore Bartlcle nd havrn%the gljrrfa5 e ch {Ehrrle cor%gartrcle ich is

plate With a meta haang aﬁlg% conductivity: Tor examrﬂe go esjiﬁlvsélrc}Ule

ha\;o(_jall'_:ffldrurmEcu |umv9élrh #kﬁwa th| usrg core partlce 8 verage

nonmagnetic metal par%c e, anl organlc Su ance pa |(§Te S% as a
mo%g%g%a%e%rg%o'&@%eéﬂﬂﬁ%'ﬁ 3Ng haying e suiage oL INe St yrene
and hereinafter it has same meaning) should be 10,000 to 40, 000.
Moreover, it is preferable that amolecular weight distribution
index (whichindicatesavalueofaratioMw/Mnocfaweight-average
molecular weight Mw determined in terms of standard polystyrene
to a number-average molecular weight Mn determined in terms of
standardpolystyrene and hereinafter it has same meaning) should
be equal toor smaller than 2 because an excellent heat resistance
is obtained in the conducting path forming portion 11 which is
acquired.

A conductive particle contained in the conduqting path
forming portion 11 in the anisotropic conductive film 10A can
easily be oriented by a method which will be described below.
Therefore,aconductiveparticieexhibitinganagnetiﬁnisused.
Specific examples of such a conductive particle include:

a particle of a metal having a magnetism such as iron,

cobalt or nickel, a particle of their alioy, or a particle

containing these metals;



plated with a conductive magnetic metal such as nickel or cobalt, and the
like. In particular, it is preferable to use a particle using a nickel particle as
a core particle and having a surface thereof plated with gold having a
high conductivity. While means for dgating the surface of the core particle
with a conductive metal is not particularly restricted, a chemical plating or
electrolytic plating method, a sputtering method, an evaporation method
or the like is us%cd, for example. In the case jn which there is used a

i
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with a .conductive metal oating rate of a conductive metal in_the )
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surf area of the core particle),is preferably equal to_or higher, than
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ﬁefgrably 47 .t0 95% becaLé ea hi%h conductivity can be obtained. 52

Da a1 U rhodium or f‘x 2

Oreover, acoating amoun St thé cohductive metal is preferably 0.5 to 50

% byamaéss to{ tt}{% core art_igle,aiscrggée prrq%rg Ié/ 2 §O %On Ion/o b m%ssh{s al
further%rerfera y 3 é%% %y mass, Anais par |c’ularf§/ pre?ecrf'agﬁ/ X160 36
- 2pPyimasg.In the cage inwbich the.conduqtive metal 1g be.coated IS, 1,6 5
OJR%( the coating amount is prelj:ergbﬁy 3.5 %0 §8J°/% tic’y MASS of the core
or B%g(ilwgg‘g?é%?ﬁ%?%agydzlatgﬁ%%%e%%iaé]cgeiso%”gpl%rcore particle
platedwith a conductivemagneticmetal such asnickel of cobalt,
and the like.

In particular, it is preferable to use a particle using
anickel particle as a coreparticle and having a surface thereof
prlated with gold having a high conductivity.

While means for coating the surface of the core particle
with a conductive metal is not particularly restricted, a
chemical plating or electrolytic plating method, a sputtering
method, an evaporation method or the like is used, for example.

In the case in which there is used a conductive particle
obtained by coating the surface of the core particle with a
ccnductive metal, a coating rate of a conductive metal in the
surface of a particle {arate of a coating area of the conductive
metal to a surface area of the core particle}‘ is preferably equal
to or higher than 40%, is further preferably equal to or higher

than 45% and is particularly preferably 47 to 95% because a high

conductivity can be obtained.



preferably 3 to 15 % by mass. Furthermore, a particle diameter of the
conductive particle is preferably 1 to 100m, is more preferably 2 to 50m,
is further preferably 3 to 30m, and is particularly preferably 4 to 20m. In
addition, a particle diameter distributi@n (Dw/Dn) of the conductive
particle is preferably 1 to 10, is more preferably 1.01 to 7, is further
preferably 1.05 to 5, and is particularly preferably 1.1 to 4. By using a
conductive particle to satisfy such conditions, the conducting path forming
portidHPE LR isDHAREA AN 2BRSNbeplesstifiz&@ At etoimdte bt 15
furthermore, a sufficient electrical contact can be obtained between the
PIESRIGERRE Particlés mthe &hdiRfirlg path feimiiRg vt £ Morddveror e
while the shape of the conductive particle is not particularly restricted, it
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sphere or a star or should 53 be a secondary particle obtained by
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easily be dis in.a polymeric substance forming material. Moreover
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pam:%_cle, is more preferably 2 to 20 % by mass and is further

preferably 3 to 15 % by mass.

Furthermore, a particle diameter of the conductive
particle is preferably 1 to 100um, ismore preferably 2 to 50 um,
is further preferably 3 to 30umnm, and is particularly preferably
4 to 20pm.

In addition, a pérticle diameter distribution (Dw/Dn) of
the conductiveparticleispreferably 1l to 10, ismorepreferably
1.01 to 7, is further preferably 1.05 to 5, and is particularly
preferably 1.1 to 4.

By using a conductive particle to satisfy such conditions, -
the conducting path forming_portion 11 which is cbtained can
easilybepressurized anddeformed, and fu:&thermoi’e, asufficient
electrical contact can be obtained between the conductive
particlés in the condu;:ting path forming portion 11.

Moreover, while the shape of the condu¢tive particle is
not pa-n:t:l.,cularly restricted, it ispreferablethat the conductive

particle should take the shape ¢of a sphere or a star or should



lubricant, it is possible to enhance the durability of the anisotropic
conductive connector. It is desirable that the conductive particle should be
used at a rate of 5 to 60%, and preferably 7 to 50% in a volume fraction
with respect to the polymeric substagice formingmaterial. In some cases
in which the rate is lower than 5%, the conducting path forming portion 11
having a sufficiently small electric resistance value cannot be obtained.
On the other hand, in some cases in which the rate is higher than 60%, =
be tRe $BRATERTY pR forfilifg POHIMEE HicR 39 BE&fet g dptt8ipen View
fragile so that a necessary elasticity for the conducting path forming
of S&fier 11 ChRRbt BROBRAKH: Fof alfilehal BdrattGeiiy thé RfsdiatRg - s
. sheet 21 in the sheet-like connector 20, it is possible to use a
10 {Re ATSBIGTG TeSinRRUCATES PERTIE RS epoxy resin, or a

thermoplastic resin such as a polyester resin such as a po}l%ethylene
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lubricant, it is possiblie to enhance the durability of the
anisotz_opic conductive connector.

It is desirable that the conductive particle should be
used at a rate of 5 £o 60%, and preferably 7 to 50% in a velune
fractionwith resp.ect tothepolymeric substance formingmaterial.
. In some cases in which the rate is lower than 5%, the conducting
path forming portion 11 having .a sufficiently small electric
resistance value cannot be obtained. On the other hand, in some
cases in which the rate is higher than 60%, the conducting path
forming portion 11 which is obtained is apt to be fragile so
that a necessary el‘asticity for the conducting path forming
portion 11 cannot be _obtain@d.

For a material constituting the insulating sheet 2! in
the sheet-1like connector 20, itis possible touseathermosetting
resin such as a polyimide resin or an epoxy resin, or a

thermoplastic resin such as a polyester resin such as a

polyethylene terephthalate resin or a polybutylene



like. For a material constituting the supporting body 30 which is to be
used, a coefficient of linear thermal expansion is preferably equal to or
smaller than 3 X 10-5/K, is more preferably 2 X 10-Sto 1 X 10-6/K and is
particularly preferably 6 X 10-6 to 15X 10-6/K. For a specific material, a
metal material or a nonmetal material is used. For the metal material, it is
possible to use gold, silver, copper, iron, nickel, cobalt or their alloy. For
the nonmetal material, it is possible to use: a resin material having a high
Ce rradHamiddl Strerytt Buch RELY PoIhige Fdid dppbRtter feBipl ystyrene
polyaramid resin or a polyamide resin; a composite resin material such as
regidlassfibap %@mﬁ&%@%gﬁé EpoXpreiding adylaks HibeiyiRSngpenr 2
olyester resin or a glass fiber reinforcing type polyimide 55 resin; a )
pogsﬁﬁfaéﬁéerjé@irrﬁaféﬁa%tamlaﬁlﬁﬁwg% Mg ame Rt SudT 1
as silica, alumina or boron nitride as a filler into an epoxy resin or the like,
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material such as the polyimide resin or the glass fiber reinforcing tlype
erable.

PO LRRXyTESI A i Re COMfipddife FGASEERREINY Tesin 15 pre

In this case, particularly, the polyimide resin is preferable
in.respect_of a heat resistance, a dimension stability and the
like.

For a material constituting the supporting body 30 which
is to be used, a coefficient of linear thermal expansion 1is
preferablyequaltxnoxsmallerthanB)(lGd/K,isnmrepr@ferably
2 X 107 to 1 X 107°/K and is particularly preferably 6 X 1078
to 1 X 107%/K.

For a specific‘materiai, a metal material or a nonmetal
material is used.

For themetal material, it ispossible touse gold, silver,
copper, iron, nickel, cobalt or their alloy.

For the nonmetal material, it is possible to use:

a resin material having a high mechanical strength such
as a polyimide resin, a polyester resin, a polyaramid resin or
a polyamide resin;

a composite resin material such as a glass fiber
reinforcing type epoxy resin, a glass fiber reinforcing type

polyester resin or a glass fiber reinforcing type polyimide



the epoxy resin into which the boron nitride is mixed as the filler, in view
of the point that a coefficient of linear thermal expansion is small.
According to the anisotropic conductive connector device 10 in
accordance with the first example, th& sheet-like connector 20 is provided
integrally on the anisotropic conductive film 10A. Therefore, it is not
necessary to align the sheet-like connector 20 with the anisotropic
conductive film 10A. Even if the pitch of the electrode to be a connecting
re%bﬁjef'ct is small, an excellent electrical connection state can be obtained.
In addition, also,in the case %f re%jear'tivE use for a long period of time or
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the conducting path farming poytion 11 from the electrode structure
it G BnAS (o DTy e RBI ACROT I B5saBIG G - - Lo
stablx maintain an excellen% Iec&riic]gl conne&tigg st%te Moreover, the
r

lntp(?o rudéeéj%%ioﬁefsl%r%%up |relg, which 56 1s fortie lo]ﬁethe anisotropic

conductiye film_ 10A, is inserted. in the through hole 26 for coupling, which .
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refﬁ%ﬁ%%ﬁﬁﬁeﬂ@ﬁéﬂgg%§aﬁ@8¥9%eQﬁﬁk%bésSB%E%site resin such as
the epoxy resin into which the boron nitride is mixed as the
filler, inviewof the point that a coefficient of 1inear thermal
exXxpansion is small.

Accordingtx)the anisotropic:conductive connector device
iOinaccordancewiththefirstexample,thesheet—likecennector
20 is provided integrally on the anisotropic conductive film
10A, Therefoxé, it is not necessary to align the sheet-like
connector 20 with the anisotropic conductive film 10A. Eﬁen
if the pitch of the eiectrode tobea connecting chiject is small,
an excellent electfical connection state can be obtained. 1In
addition, also in the case of repetitive use for a long period
of time or ﬁhe case of use in a high temperatﬁre environment,
the positional shift of the conducting path forming‘portion 11
from the electrode structure 22 can be prevented from being
generated. Accordingly, it is possible to stably'maintain an

excellent electrical connection state.

Moreover, the protruded portion 15 for coupling, which



electrode structure 22 in the sheet-like connector 20 is protruded.
Therefore, it is also possible to achieve an electrical connection reliably
for a circuit device in which a resist film having a greater thickness than
the thickness of the electrode to be gae connecting object is formed. Such
an anisotropic conductive connector device 10 can be manufactured in
the following manner, for example. Fig. 6 is an explanatory sectional view
showing a structure according to an example of ametalmoldto be used
1 storpraredacturifee tha bhisbrepicccoidublive connttior dfoe ke inserted
accordance with the present invention. The metal mold has such a
instil@uietharb Bn bgger méld BorareParsviacmelis® miakingrapaid on the
therewith are disposed opposite to each other, and a molding space 65 is
infiirebipeiwWeeitazrholding sugaee bt theksppermolt 50 (R8.-a Mmrefore,
surface in Fig. 6) and a molding surface of the lower mold 55(i.e. an
thggpep stifase in Hig. 1), 9 thé apper dvsll 5oy Patfadesmang portion 11
ferromagnetic board 57 51 (i.e. a lower surface in Fig. 6) is provided with
Lrogfefrbmaghett Nager SEHVSEH 8arce Gith dpcarsRjesRémbatteld L more
corresponding to the pattern of the conducting path forming portion 11 in
re sotropic conductive connector 10 to be intended and a
nonmagnetic layer 53 is formed in portions other than the ferromagnetic

layer B2F BREFRGRding SGrfatehis d6n &t B I FerrBnaghest 1ayers the

and the nonmagnetic layer 53, Moreover, _ ,
electrode stracture” 22 in the sheet-like connector 20 is

protruded. Therefore, 1t is alsoc possible to achieve an
electrical connection reliably for a circuit device in which
a resist film having a greater thickness than the thickness of
the electrode to be the connecting object is formed.

Such an anisotropic conductive connector device 10 can
be manufactured in the following manner, for example.

Fig. 6 iz anexplanatory sectional view showinga strﬁcture
accordingtoanexampleof ametalmoldtobeused formanufacturing
the anisotropic conductive connector device in accordance with
the presént ihvention . Themetal mold has such a structure that
an upper mold 50 and a lower mold 55 making a pair therewith
are disposed opposité to each other, and a molding space 65 is
formed between a molding surface of the upper mold 50 (i.e. a
lower surface in Fig, 6) and a molding surface of the lower mold
55(i.e. an upper surface in Fig. 6}.

In the upper mold 50, a surface of a ferromagnetic board



in the upper mold 50, a step is formed on the molding surface and a
concave portion 54 is formed. On the other hand, in the lower mold 55, a
surface of a ferromagnetic board 56 (i.e. an upper surface in Fig. 6) is
provided with a ferromagnetic layer §7 in accordance with a pattern
corresponding to the pattern of the conducting path forming portion 11 in
the anisotropic conductive connector 10 to be intended. In addition, a
nonmagnetic layer 58 having a greater thickness than the thickness of the
51 fekrotnathetie fayer Byas idrihkd irf prtiens Bitie dahtthe ferrorragretrt1c
layer 57. Moreover, a step is formed between the nonmagnetic layer 58
la¥Rg 86 FePORTIFRINE FayeF B ATCOREBRGEAB)) B RBEERIS JoRic? Bk 119
forming the protruded portion 11A in the anisotropic conductive film IOA is
Lo fbhReBEd P ndldifPsGARER 6EARIARFEE MOFSR ALRT Blmatékaf» the
constituting the ferromagnetic boards 51 and 56 in the upper mold 50 and
an e obRg Hold BEIR G passitte BBt Gde & ferrothabfetittheRAsacHRS 2
iron, an iron - nickel alloy, an iron - copalt alloy, nickel or cobalt. It is
nOWREERAIE that 2 iFeTerromagnetit Bifds B1 BRI Bb¥Mouliihfe than the
thicknesses of 0.1 to 50 mm and surfaces should be smgoth and be
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treatment. Moreover, a mategal constituting the ferroma n%tic
ferromagnetic layer 52 and the nonmagnetic layer 53. Moreover,

in the upper mold 50, a step is formed oﬁ the molding surface
and a concave portion 54 -is formed.

On the other hand, in the lower mold 55, a surface cf a
Ife.ra:omagnetic board 56 (i.e. an upper surface in Fig. 6) is
provided with a ferromagnetic_ layer 57 in accerdance with a
pattern corresponding to the pattern of the conducting path
forming portion 11 in the anisotropic conductive connector 10
to be intended. In addition, a nonmagnetic laj;er 58 having a
greater thickness than the thickness of the ferromagnetic layer
57 is formed in portions other than the ferromagnetic layer 57,
Moreover, a step is formed between the nonmagnetic layer 58 and
the ferromagnetic léyer- 57. Consequently, a concave portion
59 for forming the protruded portion 1iA in the anisotropic
conductive film 10A is fbrmed on themolding surface of the lower
mold 55.

‘As for a material constituting the ferromagnetic boards

51 and 56 in the upper mold 50 and the lowermold 55, it ispossible



layers 52 and 57 in the upper mold 50 and the lower mold 55, itis
possible to use a ferromagnetic metal such as iron, an iron - nickel alloy,
an iron - cobalt alloy, nickel or cobalt. It is preferable that the
ferromagnetic layers 52 and 57 shog#l have thicknesses of |0 m or more.
-In the case in which the thicknesses are smaller than 10m, it is hard to
cause a magnetic field having a sufficient intensity distribution to act on a
molding material layer formed in the metal mold. As a result, it is difficult
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conducting path forming portion 11 in the molding material layer.

an EERReiStE2aS B & Patdat ERhRHUGARG Tle- nonntabRdticaa§eRBE itk t
58 in the upper mold 50 and the lower mold 55, it is possible to use a
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resistance and the like. It is preferable to use a polymeric substance
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and 58 can 59 easily be formed by a photolithographic technique. As for.
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c fillg resist, an epoxy type liquid resist or a polyimide type liquid resist, for
T 3.'Moreover, the thickness of the nonmagnetic layer 58 in the

Iowel(qmrolg %‘35113 set corr%sgpandi'ng to r}h%]PEOIICusAon q:egr%ht f%f Ijtggma netic

protruded portion 13ATE befofmed SHS the thicknéss o gt
layers 52 and 57 in the upper mcld 5C and the lower mold 55,
it is possible to use a ferromagnetic metai such as iron, an
iron - nickel alloy, an iron - ccbalt alloy, nickel or cobalt.
It is preferable that the ferromagnetic layers 52 and 57 should
have thicknesses of 10pum or more. In the case in which the
thicknesses aresmailerthan 10pm, it is hard tp cause amagnetic
field having a sufficient intensity distribution to act on a
molding material layer formed in the metal mold. As a result,
itisdifficult tocollect aconductive particleatahighdensity
in a portion to be the conducting path forming portion 11 in
the molding material layer.

Furthermore, as for a material constituting the
nonmagnetic layers 53 and 58 in the upper mold 50 and the lower
mold 55, it ispossible to use a nonmagneticmetal such as copper,
a polymeric substance having a heat resistance and the like.

It ispreferable touseapolymeric substance curedbyaradiation

in view of the péint that the nomnagrietic layers 53 and 58 can



the ferromagnetic layer 57. By using the metal mold, the anisotropic
conductive connector device 10 is manufactured in the following manner,
for example. First of all, the sheet-like connector 20 having the structure
shown in Figs. 1 to 3 is manufacturegly More specifically, as shown in Fig.
7, a laminating material formed by integrally laminating a metal layer 24A
on the insulating sheet 21 is prepared. Furthermore, as shown in Fig. 8,
in accordance with a pattern corresponding to the pattern of the

ea gl dtfe ShtBRfI22d0 be formad Fortrelinsulzityshaet . 2143 ther such
laminating material, a plurality of through holes 25H penetrating in the

magfreéfidn of the thierAedP bt inbifatingsheer 23 is fornel. Nexgascryl
shown in Fig. 9, a plating treatment is carried out over the laminating

C YRRatbridl Shlfdiehd ShorfBikBR*POrETR 251 Wik Eeedudicekimnappdllyimide
the metal layer 24A, is formed 60 in the through hole 25H of the insulating

LyRpedt S AAd SBXMAEE thé PFotEdEPdEface electrode portion 23, which is
coupled integrally with the short circuit portion 25, is formed on the .
surfade ot e hsuldtihg- SHeet s Theteditet, BPHMGERRIHY teatfient & 11
carried out over _the metal layer 24A in the laminating material and a part
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of the protfuded pertion 11A to be formed and the thickness of
-the ferromagnetic layer 57.

By using the mefal mold, the anisotropic conductive
connector device 10 is manufactured in the. following manner,
for example.

First of all, the sheet-like connector 20 having the
structure shown in Figs. 1 to 3 is manufactured. More
specifically, as shown in Fig. 7, a laminating material formed
by integrally laminating a metal layer 24A on the insulating
sheet 21 1is prepared. Furthermore, as shown in Fig. 8, in
accordance with a pattern corresponding to the pattern of the
electrode structure 22 to be formed, for tﬁe insulating sheet
21 in the E_aminéting material, a plurality of through holes 25H
penetrating in the direction of the thickness of the insulating
sheet 21 is formed.

Next, as shown in Fig. 9, a plating treatment is carried
out over the laminatingmaterial so that the short circuitportion

25, which is coupled integrally to the metal layer 24A, is formed



electrode portion 24 coupled integrally with the short circuit portion 25 is
provided to form the electrode structure 22. In addition, as shown in Fig.
11, the through hole 26 for coupling is formed on the insulating sheet 21
so that the sheet-like connector 20 &) obtained. In the foregoing, as for the
method of forming the through hole 25H and the through hole 26 for
coupling on the insulating sheet 21, it is possible to utilize a laser
processing method etching1 method or the like. As for a plating

. adr s s
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portion 23, it is possible to utilize an_electrolytic plating method or a
EheoRBRHORAR PHERCRetGE StRdeqhariyt &S showkThErRy. 12, frgPled
. frame-shaped spacers 60 and 61 and the supporting body 30 are h
InhesFbdant 58 v iR Fig12 Rt SsEsportng body 3¢id Axdftb @t the
gredetermined position of the lower mold 55 through the spacer 61, and
SUB12RftHermorE, tHeBhabrBE i BtHoséd on the supporting body 30. On
the o%her hang, a conductive Igg(‘gcl,e exhibiting a maj%getism is d%'s§eycs%%er
into a fi§Uidpotyrherit BIPsa Rihg - dldift to'te aRdiagiealy
olymeric substance b ring. As a result, a molding material for formin
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is thus removed. Consequently, as shown in Fig. 10, the back
electrode porticn 24 coupled integrally with the short circuit
portion 25 is provided to form the electrode structure 22. 1In
addition, as shown in Fig. 11, the through hole 26 for coupling
is formed on the insulating sheet 21 so that the sheet-like
connector 20 is cbtained.

In the foregoing, as for the method of forming the through
hole 25H and the through hole 26 for coupling on the insulating
sheet 21, it is possible to utilize a laser processing method,
a dry etching method or the like.

As for a plating method for forming the short circuit
porti‘on 25 and the surface electrode portion 23, 1t is possible
to utilize an electrolytic plating method or a nonelectrolytic
plating method.

Subsequently, asshowninFig. 12, two frame-shapedspacers
60 and 61 and the supporting body 30 are prepared and as shown

in Fig. 12, the supporting body 30 is fixed to a predetermined

position cf the lower mold 55 through the spacer 61, and



Thereatfter, as shown in Fig. 13, the protective film 62 is disposed in the
concave portion 54 on the molding surface of the upper mold 50, and
furthermore, the sheet-like connector 20 is aligned on the protecting film
62 in such a manner that each of thg electrode structures 22 is positioned
on the ferromagnetic layer 52. In this state, the surface electrode portion
23 of the electrode structure 22 is disposed in contact with the protective
film 62. Next, as shown in Fig. 14, the concave portion 54 of the upper
funididBwisdilledheitispaneldind nistetibtrosestquentlye swmdinging body
material layer 17 containing a conductive particle exhibiting a magnetism
30in a polymeric substance forming material is formed in the concave
portion 54, and furthermore, a molding material is filled in a space formed
by theétowee moid:85, thenspacers Boad 6T Samththelstiporiiy body 30. 2
As a result, a molding material layer 18 containing a conductive particle
ma@xhibifiyis fhgreishs thithE pelyrheie SR odupstarce Jomdhgrraténams ng
formed in the space, and furthermore, the upper mold 50 is aligned on the
matprdad 600 Gensayuehily ta AtoldingPmby@ia Iy ef YoM afnagur ing .
configuration is formed in the metal mold as shown in Fig. 15. In this state,
AS tiie FROTARG mateid et Fie ¥6iméd diPthe RSy IsuifacebFIReTorPLc
lower mold 55 in the metal mold, and furthermore, the sheet-like
condpnbéit? 2b'isMishosed rrthed -

Thereafter, as shown in Fig. 13, the protective film 62
is disposed in the concave portion 54 on the melding surface
of the upper mold 50, and furthermore, the sheet—-like connector
20 is aligned on tﬁe protecting film 62 in such a manner that
each of the electrode structures 22 is positicned on the
ferromagnetic layer 52. In this state, the surface electrode
portion 23 of the electrode structure 22 is disposed in contact
with the protective film 62.

Next, as shown in Fig. 14, the concave portion 54 of the
upper mold 50 is filled with a molding material. Consequently,
a molding material layer 17 containing a conductive particle
exhibitingamagnetisminapolymeric substance formingmaterial
is formed in the concave portion 54, and furthermore, a molding
material is filled in a space formed by tﬁe lower mold 55, the
spacers 60 and 61, and the supporting body 30°

As a result, a molding material layer 18 containing a

conductive particle exhibiting a magnetism in the polymeric



molding material layer 19. In addition, the protective film 62 is disposed

between the sheet-like connector 20 and the molding surface of the upper

mold 50. Moreover, in the molding material layer 19, a conductive patrticle

P is set in a dispersion state in the @g®lding material layer 19 as shown in

Fig. 16. Subsequently, an electromagnet (not shown), which is provided

on the upper surface of the ferromagnetic board 51 in the upper mold 50

“and the lower surface of the ferromagnetic board 56 in the lowermold 55,

SURS opBfdtedt AEH RGUITA R APkl AgrdtEiefl nhling &R infhRfy, and

distribution, that is, a parallel magnetic field having a high intensity
FURERGEBA Tfe fERBMAEGREHC BRET 52%f e HbperRTdIFBE0 HhE theacer ©0.

ferromagnetic layer 57 of the lower mold 55 corresponding thereto is _,
ConagdBa totact ifa difdctibhr Bthickhéds ofIE molding Mtetal faydr et

19, As aresult, as shown in Fig. 17, in the moldinﬁ;] material 63 layer 19,
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T pOBbRAA ERG okt IHSAGhaT Bere? SPGEH g oo S0
« JEL TSR, e f s e 1ol 88 RN, i
andE, Sl5EEHON oLthe thickpess of the molding materay) 1Yeh 19 osed on the
molding material layer 19. In addition, the protective film
62 isdisposedbetween the sheet-1ike connector 20 and themolding
surface of the upper mold 50.

Moreover, in the molding material layer 19, a conductive
particle P is set in a dispersion state in the molding material
layer 19 as shown in Fig. 16.

Subsequently, an electromagnet (not shown), which is
provided on the upper surface of the ferrcmagnetic board 51 in
the upper mold 50 and the lower surface of the ferromagnetic
board56inthe lowermocldb5, isoperated. Asaresult, aparallel
magnetic field having an intensity distribution, that is, a
paraliel magnetic field having a high intensity between the
ferromagnetic layer 52 ¢f the upper mold 50 and the ferromagnetic
layer 57 of the lower mold 55 correspdnding thereto is caused
to act in a direction of a thickness of the molding material
layer 19.

As a result, as shown in Fig. 17, in the molding material



In this state, the molding material layer 19 is subjected to a curing
treatment. Consequently, the anisotropic conductive film 10A having the
conducting path forming portion 11, which is filled densely with the
conductive particle in the elasticallygaplymeric substance in an arranging
and orienting state in the direction of the thickness, and having the
insulating portion 14 formed of an insulating elastically polymeric
substance, which is formed to surround the conducting path forming
Lay8rtioh A1 dAeinGRmdH S EBndudive Hretide RPRstS presbat 4ba eradding
rarely present, is formed in a state in which the sheet-like connector 20 is
naffedgrafy boRBEdts d SUFflcERE R dhd & PeriphbidTportibn Bherésf i< e
fixed to and supported on the supporting body 30. Consequently, the
EhegFGHopc eoddbetve EoRReRBraDT havig thesfidttire SRoWMIN Figs egCh
to 3 is manufactured. In the foregoing, as for a material for forming the

TerrstBarRefinte2 158 poseibid® HBR a5 8GH fhaterafidtif %arag%%agi%FiC

material, a fluororesin or a polyimide resin. Although the curing treatment
La e 10/ THAERAR Ly 9F AT SRS Gl bEt rra SERE e FIoTe,

which a ﬁarallel magnetic field is maintained to act, it can also be carried

CR U RREr e Aokt thE baratiel Magrdticfield s Stepgbt figed 0 the

s Pstpreble tat the mienty o he perglel magnete feld g ecton each

In this state, the molding material layer 12 is subjected
to a curing treaiment. Consequently, the anisotropic
conductive film 10A having the conducting path forming portion
11, which is filled densely with the conductive particle in the
elastically polymeric substance in an arranging and orienting
stateinthedirectionof the thickness, andhavingthe insulating
portion 14 formed of an insulating elastically polymeric
substance, which is formed to surround the conducting path
forming portion 11 and in which the conductive particle is nect
present at ail or 1s rarely present, is formed in a state in
which the sheet-like connector 20 is integrally bonded to a
surfaée thereof and a peripheral portion thereof is fixed to
“and suppérted on the supporting body 30.

Consequently, the anisotropic conductive connector 10
having the structure shown in Figs. 1 to 3 is manufactured.

In the foregoing, as for a material for forming the

protective £ilm 62, it is possible Lo use a resin material such



20,000 to 1,000, 000u T on average. Moreover, as means for causing the
parallel magnetic field to act on each molding material layer, it is also
possible to use a permanent magnet in place of the electromagnet. It is
preferable that the permanent magnet should be formed of alnico (an Fe -
Al - Ni - Co type alloy), ferrite or the like in view of the point that the
intensity of the parallel magnetic field within the range described above
can be obtained. While the curing treatment for the molding material layer
251§ i BropsrlyrSeleébdiide e ndiigoiv  $adteriarotd ased i e uggany -
carriedoutbyaheatingtreatment. Aspecificheating temperature and a _
specitic HeRAG thhe arahroferly saddten tinfcondibér dioh Siadypaprial
1 the pi?lg/meric substance formig% material constituting the molding
2¥ftenidl e ARG Sotired Sformbvity thé Eandulivéparicie A thel el
like. Accarding to such a manufacturing method, the molding material
mAERRT 1S & Sidfetfeli1d HeCatfiy hatment i £4RIE 65 iIRwRERTRed out

sheet-like connector 20 js disposed on the molding material layer 19 for
&Fm%?hea%%s%?ro% - CEIRIRITE HF L OR e Sfore. L possitiEtgred-

advantageously apd reliably manufacture the anisptropic conductive
conn?alcatorlae\ﬁ)cééegﬁrlﬁ ﬁicﬁtr%‘%tsh TIiRE EShvectsr ofis phSvidratlel

integrally.qn the , anisotropic conductive film 10A, Maoregver, the protective
ma?ﬁln%%zqsfolgéégga @&éve%ﬁ %aecg molding maf:erlag fayer should be

af

20,000 to 1,0G0,000uT on average.

Moreover, asmeans for causing the parallel magnetié fi@ld
to act on each molding material layer, it is also possible to
use a permanent magnet in place of the electromagnet. It is
preferable that the permanent magnet should be formed of alnico
{an Fe - Al — Ni - Co type alloy_) , ferrite or the like in view
of the point that the intensity of the parallel magnetic field
within the range described above can be obtained.

While the curing treatment for the molding material layer
19 is properly selected depending on a material to be used, it
isusuallycarriedoutbyahe-atingtreatment. Aspecificheating
temperature and a specific heating time are properly selected
in consideration of a type of the polymeric substance forming
material constitutingthemoldingmaterial layer, atimerequired
for moving the conductive particle and the like.

According to such. a manufacturing method, the molding

material layer 19 is subjected to the curing treatment in a state



molding surface of the upper mold 50 and the sheet-like connector 20.

Consequently, it is possible to prevent the molding surf ace of the upper

mold 50 and the electrode structure 22 of the sheet-like connector 20

from being damaged. Furthermore, @5is also possible to prevent a

molding material from entering a surface of the sheet-like connector 20 (a

surface on the upper mold 50 side). Figs. 18 to 20 are explanatory views
. showing an anisotropic conductive connector device according to a _
o WD EREnIIE BF The bPeSERIIRTERTOR Cahl EiySPe Red slanthiedrolding

showing the anisotropic conductive connector device, Fig. 19 is an ,
M2 R pratatoRAiEw showhg T XEEE ddtfiofPdriRé BRIRbE opR: oRtitEfvd 1 1m
10 connector device illustrated in Fig. 18 and Fig. 20 is an explanatory view

PartidFSRARMG an bt Py 1Y 8ettich b tHerdfsotropicathdifchivalL v
connector device illustrated in Fig. 18. An anisotropic conductive ,
maRREGOF eV 0-HERoritRG 66~ 18t Sddoh FExafipiETS (nelififed” 17

by a rectangular anisotropic conductive film 10A, a sheget-like connector
W R R T (G b OB ChAcE o BRIEb IS He DAL fif the

10A and a rectangular plate-shaped supporting body 30 which supports
LIRS aﬁ%%%r%p?cogégf]ua‘fja% Ve fiﬁﬁfi}gAf%x‘addition, the anisotropic

condyctive film 10A and the supporti ody.3Q have the same structure
as t&g%g%cf‘fﬁgéné]o?rgﬁg C%ﬁggve r}.%?m élzs 1is c}_{ispose etween the

uctive

molding surface of the upper mold 50 and the sheet-1ike connector
20. Consequently, it is possible toprevent the molding surface
of the upper mold 50 and the electrode structure 22 of the
sheet-like connector 20 from being damaged. Furthermore, it
is also possible to preventla molding material from entering
a surface ¢f the sheet-like connector 20 (a,surfécecnlthe upper
mold 50 side}.

Figs., 18 to 20 are explanatoryviews showing ananisotropic
conductive connector device according to a second example of
the present invention, and Fig. 18 is a plan view showing the
anisotropic conductive connector device, Fig. 19 is an
explanatory view showing an X — X section of the anisotropic
conductive connector device iliustrated in Fig. 18 and Fig. 20
isanexplanatoryviewpartiallyshéwinganemlargedYﬁstection
of the anisotropic conductive connector device illustrated in
Fig. 18.

An anisotropic conductive connector device 10 according



connector device according to the first example. The sheet-like connector
20 in the anisotropic conductive connector device 10 according to the
second example has the same structure as the sheet-like connector 20 in
the anisotropic conductive connectgg device 10 according to the first
example except for an electrode structure 22. Each electrode structure 22
is constituted by integrally coupling a surface electrode portion 23 taking
the shape of a circular ring plate, which is exposed from a surface (an .
O tPp&= SORECRHATIRS Brafvii) Ot driiheGIR0ng SREDIT G EFAcC X oPL<C
electrode portion 24 taking the shape of a_circular ring plate, whichis
congiyostySrord Back fave dt thehiR&MHatnE &heEPBL 0 8achTUthdr iy 4982
_cylindrical short circuit portion 25 (athrough_ hole) penetrating and . ,
IntEaEAdedirPihedifeioh o iRe HicknBsE o iRd fridbting st B2 Y s didn ™
a sheet-like connector 20 can be manufactured in the following manner. .
10%s 2Tt of S EPSHOWT iPRRT 215 B3R ffhatHE R EnAID RS a 1y hich
inteﬁgrall laminating metal layers 23A and 24A on hoth sides of the

- SURRSIATing $ha& PP s SR parea  Flifthérffote, *Bs'sHown IPFIGE2 3P th&he
an Jaminating ma(;[er'al, in.%cc dfnce WiFtog‘g Egttern corr%?cf,ond%lgéﬁ %18 have

STt SOHOuY St 23 e 10mmBHPR PUTATS BF Yot
tnd'U25,2° RONGUANNg in the directionof the thickness of fe.laminating ; v
con_néctof device according to the first example.

The sheet-1ike connector 20 in the anisotropic conductive
connector device 10 according to the Second exaxﬁple has the same
structure as the sheet-like conhector 20 in the anisotropic
éonductive connector device 10 according to the first example
except for an electrode structure 22.

Each electrode structure 22 is constituted by integrally
coupling a surface electrode portion 23 taking the shape of a
circuiar ring plate, which is exposed from a surface (an upper
surface in the drawing) of an insulating sheet 21, and a.back
electrode .portion 24 taking the shape of a circular ring plate,
which is exposed from a back face of the insulating sheet 21,
toeachotherviaacylindrical short circuitportion2b {(a through
hole) penetrating and extended in the direction of the thickness
of .the insulating sheet 21.

Such a she@t%like connector 20 can be manufactured in the

following manner, -



material is formed. Subsequently, the laminating material is subjected to a
plating treatment so that, as shown in Fig. 23, the short circuit portion 25
which is coupled integrally with each of the metal layers 2 3Aand 2 4Ais
formed in the through hole H in the lgminating material. Then, each of the
metal layers 23A and 24A in the laminating material is subjected to a
photoetching treatment and a part thereof is thus removed. As shown in
Fig. 24, consequently, the surface electrode portion 23 and the back .
electrotePolibn2 24 whR & Codpelliftegrally thictighrde ko riaik& it 2
ortion 25 are formed on both sides of the insulating sheet 21, so that

Obg?éer%etr%aels@ﬁféﬁ%lzlzﬁsl%ﬁm@t#ﬁ@ré@ﬂé@}a&%Y.%m inFig228s, 445 on
through hole 26 for coupling is formed on the insulating sheet 21 so that

Po s dhiget-fiteIbhnadr 26 18 8t MRH 2Phe hRBBRBpR tondUttive e Tror e/
connectgr device 10 according 68 to:the second example can be

as FRAMR AT M-t sahfd nta PRSIRE HRESRGSE tahduthvaccordance

. connector device according to the first example except that a sheet-like
W1 EBnAeBRF 28 ShoHFiRe B P58 sk iﬁ*b?ageaBFﬁfénsﬁé%tHﬂRS cohfiskiorde

20 sh In Fig. 11. A ding to th isqtropi ducti t
St GAGIcB 10 #f acCorbiincs W ihe SROHA RRAMPIE iné ShEBEHke o L= 257

penétrating in the direction of the thickness_of the laminating
raterial ist formed. |

Subsequently, the laminéting material is subjected to a
plating treatment so that, as shown in Fig. 23, the short circuit
portion 25 which is coupled integ;ally with each.of thé metal
layers 23Aand 24A is formed in the tﬂrough holeHin the laminating
material.

Then, each _of themetal layers 234 and 24A in the laminating
material is subjected to a photoetching treatment and a part
thereof is thus removed. As shown in Fig. 24, consequently,
the surface electrode portion 23 and the back electrode portion
24 whichare couplgd integrally through the short circuit poz_:'tion
25 are formed on both sides of t'ir_i.e insulating sheet 21, so that
the electrode structure 22 is formed.

Thereafter, as shown in ¥Fig. 25, a through hoie 26 for
coupling is formed on the insulating sh_eet 21 so that the
Shee-.t—&i_ke connector 20 is obtained.

The anisotropic conductive connector device 10 according



connector 20 is provided integrally on the anisotropic conductive film 10A.
Therefore, it is not necessary to align the sheet-like connector 20 with the
anisotropic conductive film 10A, Consequently, even if the pitch of an
electrode to be a connecting object is small, an excellent electrical
connection state can be obtained. in addition, the positional shift of the
conducting path forming portion 1% from the electrode structure 22 is not
generated also in the case of repetitive use for a long period of time or
the case of use in a high temperature environment. Accordingly, it is
possible to stably maintain an excellent electrical connection state.
LOMdtgovEr A protriiddd fortioh 15 ficotpimgafich s formed®h thanner
anjisotropic conductive film 10A, is inserted in the throughhole 26 for
25 cURIIAG, IR formd SR thesinstiafing Ché&t 2 £ e shebidike® the

. connector 20. Therefore, the positional shift of the conductin

t .
e e e L Dot 30 own i

. preventedstillmarereliably. 69 Eu;htw]er ore, the surface electrode, portion
F G e elSCoe Sehre 72 i e SHESEiRe onactor 50 ks o™
inspﬁlge qflq protruded plate. Therefore, even if the electrode to be the

confecting object is protruded, the conducting path forming portion 11

can be-prevenied.from;heing excessively pressurzed. Accordingly, glso ..

in the case of repetitive use, it is possible to obtain a stable conductivity
1ofor alongpetedce with the second example, the sheet-like
connector 20 is provided integrally on the anisotropic conductive
film 10A. Therefore, it 1s not necessary to align the sheet-like
connector 20 with tThe anisotropic conductive f£ilm 103,
Consequently, even if the pitch of an electrode to be a connecting
object is small, an excellent electrical connection state can
be obtained. In addition, the positional shift of the conducting
path forming portion 11 from the electrode structure 22 is not
generated aisc in the case cof repetitive use for a long period
of time or the case of use in a high temperature envircnment.
Accerdingly, it is possible to stably maintain an excellent
electrical ccnnection state.

Moreover, a protruded porticn 15 for coupling, which is
formed on the anisotropic conductive film 10A, is inserted in
the throughhele 26 for coupling, which is formed on the insulating
sheet 21 in the sgheet-like connector 20. Therefore, the
positional shift of the conducting path forming portion 11 from

the electrode structure 22 canbe preventad still more reliabkly.



of time in the conducting path forming portion 11. Figs. 26 to 28 are
explanatory views showing an anisotropic conductive connector device
according to a third example of the present invention, and Fig. 26 is a
plan view showing the anisotropic agnductive connector device, Fig. 27 is
an explanatory view showing an X - X section of the anisotropic
conductive connector device illustrated in Fig. 26 and Fig. 28 is an
explanatory view partially showing an enlarged Y - Y section of the

anisotropic 8oRddG@ive EdRnsdts L asfice iIRSHardan Peigt2enag 3 of the

anisotropic conductive connector device 10 according to the second
¢ L eRERTTE i§ ChnShtiteibya teckiy AP shisbirbBiC antative Hthi 2d&Sathe
sheet-like connector 20 provided integrally on one surface of the
ShaRfsdtroFcRonubieivetiifd 216 anth& FectanGulaf Brfte Shapel electrode
upporting body 30 .which supports the anisotropic conductive film 10A. In
L0 itidre, %%n%ﬁ%mai&@%%%t% ARPIER AR the RappoRithda? 37 -1
haye 70 thq&same siructure as those of the anisotrogc conductive

FOXBhRECRP HiEviR attordiy BInE TR EXERDIE TRThPEARErEFiEeSs1vely

conductive,connector device 10 according to the third example, the
P GRS domnbetsr 50 TG B PSRNy LRECE 2T Tofhet By & e 4oe-

nonwoven fabric or .a parous sheet in which a void communicating with
i 3 3{ing

Gl e i RS HATY Se 4 BrOYRGCA plch ey BF febfode” o -0

sides o
of time in the conducting path forming portion 11.

Figs. 26 to 28 are explanatoryviews showing an anisotropic
conductive connector device according to a third example of the
present invention, and Fig. 26 is a plan view showing the
anisotrepic conductive connector dévice, Fig. 27 is an
explanatory view showing an X — X section of th_e anisotropic
conductive connector device illustrated in Fig. 26 and Fig. 28
is anexplanatory viewpartially showing anenlargedY —~Y section
of the anisotropic conductive connector device. illustrated in
Fig. 26.

An anis_otropic conductive conhiector device 10 according
to the secondexample is constitutedbya rectangular anisotropic
conductive film 10A, a sheet~like connector 20 provided
integrally on one surface of the anisotropic conductive film
.lOA and a rectangular plate-shaped supporting body 3C which
supports the anisqtropi.ccondu_ctive film 10A. In addition, the

anisotropic conductive £ilm 102 and the supporting body 30 have



structures 22 formedof ametal, which is extended in the direction of the
thickness of the insulating sheet 21, is disposed apart from each other in
the planar direction of the insulating sheet 21 in accordance with a
pattern corresponding to the patterny®f an electrode to be a connecting
object in the insulating sheet 21. Each of the electrode structures 22
penetrates and is extended in the direction of the thickness of the
insulating sheet 21 and is coupled integrally with the insulating sheet. In
thénes shcet Siks eohREERr 20, EACEBf thé efdttroa ismlidtaric2ZzRNAUCTive
positioned on an effective conducting path forming portion 12 of the
CORMRSEOPICEIHRRLITE TR aR® iSThftediated oRtRERAROtropic
conductive film 10A. A thickness of the insulating sheet 21 formed by the

mesH.Nthe hnwdveATABAR &F thE pBFbfstshERt iISOBTR Pt meeTorce 10
example, and is preferably 0.01 to 0.5 mm andisfurtherpreferably 0.015 to

2CERF fhimJ- Lo FeVidrb et *aBRmfatdrtt eSidctiodeshaRhie B25hs° 0 has
properly set corresponding to the pitch of the electrode to be the _

an dovmiatarg-Bejeth6f the fiké CaAE TS 5Y 16 1oBlm2iGoBRARRR, Tdisc oF
preferably 200 to 800 m. Furthermaore, a protrusion height of the electrode

& RQARtFe TERom he hsatiigEhket I 360 b rdr Banfas " anddes

is_preferably 50 to 200u m.
of tﬁg inguféting sheet is provided. A plurality of electrode

structures22formedofan@tal,whichisextendedinﬁhedirection
of . the thickness of the insulating sheet 21, is disposed apart
from each cther in the planar directién,of the insulating sheet
21 in accordance with a pattern corresponding to the patfern
of an electrode to be a connecting gbject in the insulating sheet
21.

Each of the electrode structures 22 penetrates and is
extended in the direction of the thickness of the insulating
sheet 21 and is coupled integrally with the insulating sheet.

In the sheet-like connector 20, each of the electrode
structureé 22 1is positioned on an effective conducting path
forming portion.12 of the anisotropic cenductive film 10A and
is integrated on the anisotropic conductive film 10A.

A thickness of the insulating sheet 21 formed by the mesh,
the nonwoven fab;ic or the porous sheet is 0.003 to 1 mm,'for
example,andispreferabiy0.01toO.Sﬁmandisfurth@rpreferably

0.915 £o0 0.3 mm.



It is possible to suitably use the mesh or nonwoven fabric constituting the
insulating sheet 21 which is formedby an organic fiber. Examples of such
_an organic fiber include a fluororesin fiber such as a
polytetrafluoroethylene fiber, an aramyid fiber, a polyethylene fiber, a
polyallylate fiber, a nylon fiber, a polyester fiber, and the like. By using an
organic fiber in which a coefficient of linear thermal expansion is equal to
or approximates to a coefficient of linear thermal expansion of a material
formigeecomectiagddbleet; emore Spekificalye atevelficiehtrofdinene 22 is
thermal expansion is 30 X 10-6 to -5 X 10-6/K, particularly, 10 X 10-6 to
propxrilQ 67K Lnsreover dnig possisie th supptess the thermadle expartsioti ofbe
the anisotropic conductive film. Therefore, also in the case in which a
theheromal dhistoncalspely archangelin k& teraperatureSi@ receivedivis:, for
possible to stably maintain an excellent electrical connection state for the
exgophectirgdbject P72 feurthiergnozé Ut isqpréfebabiie. to use an organic fiber
having a diameter of 10 to 200m. In addition, it is possible to use, for the
porod$ sEEST RO B6rous thif it FESiAShect of e like Wwhith s prdvigéd ode
with a large number of openings by a treatment such as a laser
s U ipegfovating processlor etching: Noeoraimetd el dnisotrdpie Borduetyample,
connector device '
and is preferably 50 to 200um.

It is possible to suitably use the mesh or nonwoven fabric
constitutingtheinsulating sheet2lwhichis formedbyanorganic
fiber. Exanmples of such an corganic fiber include a fluororesin
fiber such as a polytetrafluoroethylene fiber, an aramid fiber,
& polyethylene fiber, a polyallylate fiber, a nylon fiber, a
polyester fiber, and the like. |

By using an organic fiber in which a coefficient of linear
thermal expansion 1s equal to or approximates to a coefficient
of linear thermal expansion of a material forming a connecting
object, more specifically, a coefficient of linear thermal
expansion is 30 X 107 to -5 X 107%/K, particularly, 10 X 10°°
to -3 X 107%/K, moreover, it is possible to suppress the thermal
expansioncﬁ?theanisotfopiccmnductivefilm. Th@refére,also
_in the case in which a thermal history caused by a change in
a temperature is received, it is possible to stably maintain
an excellent electrical connection state for the connecting

object.



10 in accordance with the third example, a material, which constitutes an
anisotropic conductive film, oranadhesive, which bonds the anisotropic
conductive film and the sheet-like connector, are cured in a permeation
state into the void of the insulating steet 21. Therefore, the sheet-like
connector 20 is integrated on the anisotropic conductive film 10A. Thus,

the sheet-like connector is integrated with the anisotropic conductive film
theregn and cannot be . moved mutyally to. positions. Therefore, it is not .
necebdiny 16 1A The hee ik ESRAGHSF 20 Hithie BB C ©10er
conductive film 10A. Even if the pitch of an electrode to be a connecting

hayghstt & SmalfetEhsEduehtly “8n 2%8efiBnt electrical connection state can

be obtained. In.additipp, also in the case of repetitive use for a lon
perioft DL Ch 47 Coel 6 BE8 K Lo Geiiratire. Srnemiam The=t

ositional_shift of the conducting path form;j rtion 11 fram the )
@ T 5, osen hRal S P o A Bropgided

. Stably-maintain an excellent_electrical connection state. Moreover, the
3 A SOt TEE (R SHEE TS S 30 b Eahs ik B hel22"

pei'}%tﬂ%%éh%(;}glef%meg by the, mesh, the nonwoven fabric or the
etin which th

porous sh e void corﬁ%hnicating with both sides of the

L%S#é%%%%g%ﬁ%tgi%éogﬂsda@&é%f%%%E%%%S&%%aié@”éé?ﬁ}heecmr device
10 in accordance with the third example, a material, which
constitutesananisotropicconductive film, oranadhesive, which
bonds the anisotropic conductive film and the sheetwlike
connector, are cured in a permeation state into the void of the
insulating sheet 21. Therefore, the sheet-like connector 20
is-integrated on the anisotropic conductive film 10A. Thl_is,
the sheet-like connector is integrated with the anisotropic
conductive fiim theréon and cannct be moved mutually to
positions.

Therefore, it is not necessary to align the sheet-like
connector 20 with the anisctropic conductive film 10A. Even
if the pitch of an electrode to be a conne-éting object is small,
consequently, an excellent electrical connection state can be
cbtained. 1In additicn, also in the case of repetitive use for
a long period of time or the case of use in a high temperature

environment, thepositional shift of the conductingpath forming

portion 11 from the electrode structure 22 is not generated.



path forming portion 11 from the electrode structure 22 can be prevented

still more reliably. Furthermore, the electrode structure 22 in the sheet-like
connector 20 is protruded. Therefore, it is also possible to reliably achieve
an electrical connection for a circuit@evice in which a resist film having a

greater thickness than the thickness of the electrode to be the connecting
object is formed. The anisotropic conductive connector device 10

nc255ing Jo the thitd example can be ruanyactyre ip he following. ) o
manner, fof example. More specifically, the anisotropic conductive

conpnector device 1% IS manlt,uf%ctured in the following manner by using the
elecrrica CcO ndec on state. .
metal mold including the upper mold 50 and the lower mold 55 shown in

Fig. ﬁrof?é%’%@p'ewﬁﬁiéﬁ%oft&'hz%]&%:qee&'”é%ﬁo f°t9£2%%"i%%ﬁ%ec~like
(0] IS

structure showr in Figs. anufactured. More specifically, the

coliiag §Beﬁé 23 formed B¥ead”}>?*£8fe?‘i7rfs£‘9§‘é’9}é%“. SIS £ormed

prepared as shown in Fig. 29. As shown in Fig. 30, a resist layer 70

by 'OHRed Al R d, fim sesistarthe ke is rovided an,ihe iDsulaling sheek ;s o

21, for example. For the insulating sheet 21 having the resist layer formed

thdNGLaQN A5ahoWR L Eigy 31 3,Phsalit:QlRALRIR R9IES 135S MG e et
the resist layer 70 in accordance with a pattern

is formed. Therefore, the positional shift of the conducting

path forming portion 11 from the electrode structure 22 can be

prevented still more reliably.

Furthermore, the electrode structure 22 in the sheet-like
connector 20 is protruded. Therefore, it is also possible to
reliably achieve an electrical connection for a circuit device
in which a resist film having a greater thickness than the
thickness of the electrode tobe the cdnnecting object is formed.

The anisotro;pic conductive connector device 10 according
to the third example can be manufactured in the following manner,
for example.

More specifically, the anisotropic conductive connector
device 10 is manufactured in the following manner by using the
_métal mold including the upper mold 50 and the lower mold 55
shown in Fig. 6, for example. |

First of all, the sheet-;like connector 20 having the

structure shown in Figs. 26 to 28 is manufactured. More

specifically, the insulating sheet 21 formed by a mesh or a



corresponding to the pattern of the electrode structure 22 to be formed.
Subsequently, the laminating material is subjected to a plating treatment.
Consequently, the electrode structure 22 coupled to the insulating sheet
21 formed by the mesh or the nonwéven fabric is formed in the pattern
hole 75 of the resist layer 70 as shown in Fig. 32. Then, the resist layer is
removed from the laminating material layer. Consequently, the sheet-like

connector 20 is ohtained as shawn in Figo 33. In the f regé)é'ng, as fora
Rois gt‘lfnegnmé?zf?o%lﬁ)r}gmﬁﬁsgﬁg eéjle%tsroge striictiire 22,7t is possible to

uiizg an slegliolyle gting gethod ot Aoneleaiolyic plRBIEhog. oy y

The anisotropic con Lictive cohnector device 1 according to the third

£1 fyaorlegan be.manufactured as, shown in Figs 34 10,39, m%s SalE: 21,
manner as the anisotropic conductive connector device according to the
fogir% %Ie except that the sheet-like 75 connector 20 shown in Fig. 33

is used in place of the sheet-like connector 20 shown in Fig. 11.

Accordingly,. defailed. deseripfign wilbg omifted. fccording tq syeh- & o_fmed

manufacturing method, in a state in which the sheet-like connector 20 is

cnAisResed.an amolding materialjayer 19 forferpingtheaniseirapicoies 75
conductive film 10A, a material constituting the anisotropic conductive film
is i%&f'ﬂae% on the resist layer 70 in accordance with a pattern
corresponding to the pattern of the electrode structure 22 to

be formed. |

Subsequently, the laminating material is subjected to a
plating treatment. Consequently, the electrode structure 22
coupled to the insulating sheet 21 formed by the mesh or the
nonwoven fabric is formed in the paftern hole 75 of the resist
layer 70 as shown in Fig. 32. |

Then, the resist layer is removed from the laminating
material layer. Consequently, the sheet-like connector 20 is
obtained as shown in Fig. 33.

In the foregoing, as for a pilating method for forming the
electrode structure 22, it ispossibletoutilizeanelectrolytic
plating method or a nonelectrolytic plating method.

The anisotropic conductive connector device 10 according
to the third example can be manufactured as shown in Figs. 34

to 39 in the same manner as the anisotropic conductive connector

device according to the first example except that the sheet~-like



in a permeation condition into the void of the insulating sheet 21.

Consequently, the molding material layer 19 is subjected to a curing

treatment. Thus, it is possible to advantageously and reliably manufacture

the anisotropic conductive connector device 10 in which the sheet-like

connector 20 is integrated on the anisotropic conductive film 10A. Fig. 40

is an explanatory view showing a schematic structure according to an

example of an apparatus for inspecting a circuit device in accordance

with the present invention. The apparatus for inspecting a circuit device is

provided with a circuit board 40 for an inspection having a guide pin_42.
comifeiedrode £LFPan nspettioAds I6rneFdn Hstacs of thé rcaltest—11ke

board 40 for an inspection (an upper surface in Fig. 1) in accordance with
CORTRTERT corféspondifigto tHe' patierh-of ah* elec%?ff&@ 54 HelikspectEd 1=
,_acircuijt device } to.be an _,insg cting object. The electrode 2 to be
Geﬁ%ﬁje%féé)fh the %ir@ﬁit%@%e %is a pad electrode. 76 The anisotropic

condzlt_{ctive 8onneqj[or device 10 aqcor%iincgcﬁorthe first example.is provided

a .
CCo 10 O Suc =l =) 11 ethod 1T . state in
on the stirface of the cifcuit board 40 f6r an msp(rqec{tllon?éMo’re spec?flcaﬁ ,

whg‘ﬁ%g ide pin 42,15 Inserted in &, positioning hqle 3%J§§§E> 98- 1.8nd.8) 1101 ging

ormed on the supporting body 30 In the anisotropic conductive connector

na f8Vice 19..Consequently; the-gnisetiapic-gandyctive-connector device 10 1 oa,
a material constituting the anisofropic conductive film is cured
in a permeation condition inte the vold of the insulating sheset 21.
Consequently, the molding material layer 19 is subjected to a
curing treatment. Thus, 1t is possible to advantagecusly and
reliably manufacture the anisotropic conductive connector device
10 in which the sheet-like connector 20 1s integrated on the
anlsotropic conductive film 10A.

Fig. 40 41s an explanatory view showing a schematic
structure according to an example of an apparatus for inspecting a
circult device in accordance with the present invention.

The apparatus for inspecting a circult device 1is provided
with a circuit board 40 for an inspection having a guide pin
42. An electrode 41 for an inspection 1s formed on a surface of
the circuit board 40 for an inspection (an upper surface in Fig.
1} in accordance with a pattern corresponding to the pattern of an
electrode 2 to be inspected in a cilrcuit device 1 to be an
inspecting object. The electrode 2 to be inspected in the

circult device 1 1s a pad electrode.



is fixed onto the surf ace of the circuit board 40 for an inspection in a
state in which an effective conducting path forming portion 12 in the
anisotropic conductive film _,OA is positioned to be placed on the
electrode 41 for an inspection. In the apparatus for inspecting a circuit
device, the circuit device 1 is disposed on the anisotropic conductive
connector device 10 in such a manner that the electrode 2 to be
inspected. in the circuit device 1 is positioned on a surface electrode
portion 23 of the electrode structure 22 in the sheet-like connector 20. In
this state, the circuit device 1 is pressed in such a direction as to .
apprdath Fdirdlir BBard 46Tor ahlind pechiohc 16 eXarnipte. &onsequariye
__each of the effective conducting . path forming portions 12 in the ) ,
£0 dritbottdpit cSRdTEtive ConRESS GEVIER 107 intrpdsedby présstréciit

boggéwgsn ;gg el%ctrio%e Structure 22 in the sheet-like connector 20 and the
electrode 41 for an m@pecﬁon. 77 Asaresult, an electrical connection

betwggn eth elecltné)LdCeaZl Eo be 4@15£eé:£eddln. the circuit.device 1 and each

C [l 1O, in S lnserted in
electrode 41 for an mspeé{i'on in thé circuit board 40 fof an |nspe§|on IS

podghisyedhroyah ihe glectrede structyre, 22 ofdhe sheetlike connector, .

20 and the effective conducting path forming portion 12 of the anisotropic

po&@ndyctive film.104, :In addifion, in.this, inspecting state, the- ciseuit deviee
1is inspected.

Consequently, the aniscotroplc conductive connector device 10

is fixed onto the surf ace of the circuit board 40 for an inspection

in a state in which an effective conducting path forming portion

12 in the anisotropic conductive film I0A ig positioned to be

placed on the electrode 41 for an inspsction.

In the apparatus for inspecting a circuit device, the
circuit device 1 is dispeosed on the anisotropic conductive
connector device 10 in such a manner that the electrode 2 to
pe inspected in the circuit device 1 is positicned on a surface
electrode portion 23 of the eslectrods structure 22 1in the
sheet-like connector 20.

In this state, the circuilt device 1 is pressed in such
a direction as to approach a circult board 40 for an inspection,
for example. Conseguently, each of the effective conducting
path forming portions 12 in the anisotropic conductive connector
device 10 is interposed by pressure between the electrode
structure 22 in the sheet-like connector 20 and the electrode

41 for an inspection.



According to the apparatus for inspecting a circuit device, the anisotropic
conductive connector device 10 according to the first example is
provided. Therefore, also in the case of repetitive use for a long period of
time or the case of use in a high temmperature environment, it is possible
to stablymaintain an excellent electrical connection state. Moreover, the
surf ace electrode portion 23 of the electrode structure 22 in the
sheet-like connector 20 is protruded. Even if the circuit device 1 to be an
inspetfifigt BjeLiFis PR Withrd ReSiStaiih HADIRG B Gieateh ridigidssode
than the thickness of the electrode 2 to be inspected, therefore, it is

2 bBsbId BHERIAT abhidvetart tlethidal L8R ioh e Gichit® dEGEOS®
1. Fig. 41 is an explanatory view showing a schematic structure, accordjtng

4114 Ahathel BRAMDE 6P appardtis T &ty Wit RRvideReC = +on
accordance with the present invention. 78 The apparatus for ins}ag]ctingak
?Eﬁ lke

18 G ISACETS Prélitdedsnith e EFATE T 40 HoFantrishedifor

has a guide pin 42. An electrode 41 for an insEection is formed on a

CORHRGER (& BbRr Sire i Fg V) OF REGiCURDSA a0 T6r AR PoF Eon
12 PN ortaee it e g U e
inggg%%ing state, the circuit device 1 is inspected.

Accordingtotheaﬁparatusforinspectingacircuitdevice{
the anisctropic conductive connector device 10 according to the
first example is ﬁrovided. Therefore, also in the case of
repetitive use for a long period of time or the case of use in
ahigh temperature environment, it is possible tostablymaintain
an excellent electrical connection state.

Moreover,thesurfaeeeiectrodeportionZBoftheeiectrode
structure 22 in the sheet-like connector 20 is protruded. Even
if the circuit device 1 to be an inspecting’object is provided
with a resist film having a greater thickness than the thickness
of the electrode 2 to be inspected, therefore, it is possible
to reliably aéhieve an electrical connection to the circuit
device 1.

Fig. 41 is an explanatory view showing a schematic
structure according to another example of the apparatus for
inspecting a circuit device in accordance with the presént

invention.



The electrode 2 to be inspected in the circuit device 1 is a protruded

(hemispherical) solder ball electrode. The anisotropic conductive

connector device 10 according to the second example is disposed on the

surface of the circuit board 40 for aggnspection. More specifically, the

guide pin 42 is inserted in a positioning hole 32 (see Figs. 1 and 3)

formed on the supporting body 30 in the anisotropic conductive connector

device 10. Consequently, the anisotropic conductive connector device 10

is fixdthentriersirtacé of thesahealt board 40 forartidspdction drca stateed

in which an effective conducting path forming portion 12 in an anisotropic
wigbnduetivefilnt Iomisipdsitiorediv basplacéd on thelglbcredea4$acdgnrin

inspection. According to the apparatus f or inspectinga circuit device, the
42 anidetrapie esaogivel cépmefor Heviee ADigveotgingtonhe secongurface

example is provided. Therefore, also in the case of repetitive use for a
(agontppetodsomime r the Eade of us€ in ¥ Righdeiperarurel 40 for an
. environment, it is possible to stablymaintain an excellent electrical
1ngBRREAIIN dtBte FiRliteRittera Sirface aldcodesetiBaRa e ay to the

electrode_structure 22 in a sheet-like connector 20 takes the shape of a
patrgFied plhe SRSt IRE ddehdtie TneRRhepetiedis 6?0?%3@3,%“‘:@

therefore, the conducting path forming portion 11 can be prevented from

1 HRikFetcessiveRAsesRErised 58850 in

The electrode 2 to be inspected in the circuit device 1
is a protruded (hemispherical) solder ball electrode.

The anisotropic conductive connector device 10 according
to the second example is disposed on the surface of the circuit
board 40 for an inspection. |

More specifically, the guide pin 42 is inserited in a
positioning hole 32 (éee Figs. 1 and 3) formed on iﬂ:he' supporting
body 30 in the anisotropic conductive connector device 10.
Consequently, the anisotropic conductive connector device 10_
is fixed ontothe surfaceof the circult board 40 for an inspection
in a state in which an effective conducting path forming portiocn
12 in an anisotropic conductive film 10A is pcsitioned to be
placed on the electrode 41 for an inspecticn.

According totheapparatus for inspectingacircuitdevice,
the anisctropic conductive connector device 10 according to the
second example is provided. Therefore, also in the case of

repetitive use for a long period of time or the case of use in



the case of repetitive use, accordingly, it is possible to obtain a stable
conductivity for a long period of time in the conducting path forming
portion 11. Fig. 42 is an explanatory view showing a schematic structure
according to yet another example ofthe apparatus for inspecting a circuit
device in accordance with the present invention. The apparatus for
inspecting a circuit device is provided with a circuit board 40 for an
inspection which has a guide pin 42. An electrode 41 for an inspection is
a hfb‘ﬁl% EFBR AR SR ippetaltade ihRy 23 B Hectare bt poddaoor 1n
an inspection in accordance with a pattern corresponding to the pattern
an o?ﬁf’eeiééffﬁdé’%Et@tb%liﬁééeé@aiﬁ?ﬂ@é%tﬁtt@&ﬁce 1 to be an
inspecting. object. The electrode 2 to be inspected in the circuit device 1
is a p‘%&é&m@mtﬁéggﬁﬁ%%%té&#ﬁ@@?&@.@ﬂ%%ﬁ%@ﬂr@d@ctrode
conductive connector device 10 according 80 to the third example is
S LOrGded oA thd BuifatR St the tifGuit BBaTE 40 Tof Anliissttibhsn thepe of
same manner as in Fig. 40. According to the apparatus for inspectinga
2 bR UG I hEcordahtR with thE fe§&ies@pld: hBandutripiced 18
conductive connector device 10 accaording to the first example is
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case of use in a I&igh temperature environmenlt, , ,
can pe prevented from being exXcessively pressurized. Also in

the case of repetitive use, accordingly, it is possible to cbtain
a stable conductivity for a long periodof time in the conducting
path forming portion 11.

Fig. 42 1is an explanatory view showing a schematic
structure according to yet another example ¢of the apparatus for
inspecting a circuit device in accordance with the present
invention.

The apparatus for inspecting a circuit device is provided
with a circuit board 40 for an inspection which has a guide pin
42. An electrode 41 for an inspection is formed on a surface
(an upper surface in Fig. 1} of the circuit board 40 for an
inspection in accordance with a patt@rn corresponding to the
pattern of the electrode 2 to be inspected in the circuit device
1_ Lo be an inspecﬁing obiject. The electrode 2 to be inspected
in the circuit device 1 is a pad electrocde in the same manner
as in Fig. 40.

The anisotropic conductive connector device 10 according



therefore, it is possible to stably maintain an excellent electrical

connection state. Moreover, the electrode structure 22 in the sheet-like

connector 20 is protruded. Even if the circuit device 1 to be an inspecting

object is provided with a resist film hgiving a greater thickness than the

thickness of the electrode 2 to be inspected, therefore, it is possible to

reliably achieve an electrical connection to the circuit device 1. Fig. 43 is

an explanatory view showing a schematic structure according to a further
Eo dxafn iR e st SUsSdtT MEpaethgh Gr&itdevias h %E%EFb%ﬁéef cuit

with the present invention, The apparatus for inspecting a circuit device is
POpFSVided With HcitCHiPSSArd Ao for ahfiisPeBforiwhidhhad®a gllide'Fin 0

42. An electrode 41 for an inspection is formed on a surface  (an upper .

SUMACET EIG ™) b the SPRIEE S 4090 I RRSp LG ACEOT e oo
. with a pattern corre on??i to the 81 pattern of the electrode 2 to be ,
0 EGSAEH T o oAt dovite. 10 BEn IHEHIG bbiottTH dREr 508 L

2 e inspected in the circuit deyice 1 is a protruded (hemjspherical

e g Yig Rrones femps
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1.5 §duotive connector devige 10 according o the third examaleie. - o oq
8ISp08€§ on the surf%lce of the circui %&%’5JABJTOE‘Eal.lnSi%SpOeCﬁlOHQH%%e

of %%r%q:n%%rea%énsgi%élﬂse in a high temperature environment,
therefore, it 1s possible to stably maintain an excellent
electrical connection state.

Moreover, the electrode structure 22 in the sheet-like
connector 20 is protruded. Even if the circuit device 1 to be
an inspecting object is proﬁided with a resist film having a
greater thickness than the thickness.of the electrode 2 to be
inspected, therefore, it is possible to reliably achieve an
electrical connection to the circuit device 1.

Fig. 43 1is an explanatory view showing a schematic
structure according to a further example of the apparatus for
inspecting a circuit device in accordance with the present
invention.

The apparatus for inspecting a circuit device is provided
with a circuit board 40 for an.inspecticn.which‘has a guide pin
42. An electrocde 41 for an inspection is formed on a sﬁrface

{an upper surface in Fig. 1) of the circuit board 40 for an

inspection in accordance with a pattern corresponding to the



According to the apparatus for inspecting a circuit device in accordance
with the present example, the anisotropic conductive connector device 10
according to the third example is provided. Also in the case of repetitive
use for a longperiod of time or the gase of use in a high temperature
environment, therefore, it is possible to stably maintain an excellent
electrical connection state. ti Furthermore, an electrode structure 22 in a
sheet-like connector 20 takes the shape of a protruded plate. Even if the,
Patei&ditoné > ieRlinshectda & broRGdeasRRrémre  thé "CoRdacihg gaay - <©
forming paortion 11 can be prevented from being excessively pressurized.
L TRcBErdiftgly> BHRG N e YabBUt - repétfive  Ret 76 Hossisietd dBtaRfa -~

. Stable conductivity for a long period of time in the conducting path formjn
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board 40 for an ih-spection in the same manner as in Fig. 41.

According to th@.apparatus for inspectingacircult device
in accordance with the present example, the anisotropic
conductive connector device 10 according to the third example
isprovided. Alsointhecaseof repetitiveuse fora longperiod
cf time or the case of use in a high tempera‘zﬁure envircnment,
therefore, it 1is possible to stably maintain an excellent
electrical connection state. E

Furthermore, an electrode structure 22 in a sheet-like
connector 20 takes the shape of a protruded plate. Even if the
electrode 2 to be inspected is protrudé’d, therefore, the
conductiﬂg path forming po;:tion 11 can be prevented from being
excessively pressurized. Accordingly, adglso in the case of
repetitive use, it is possible to obtain a stable conductivity
for a long period of time in the conciuctir_lg path forming portion
11.

Fig. 44 is an explanatory view showing a schematic

structure according to a further example of the apparatus for



are set to be effective conducting path forming portions to be electrically
connected to the electrode to be inspected. Furthermore, the other
conducting path forming portions are set to be ineffective conducting path
forming portions which are not elecgically connected to the electrode to
be inspected. More specifically, as shown in Fig. 44, a circuit device 1 to
be an inspecting object has such a structure that an electrode 2 to be
inspected is disposed in only a part of gridpoir%fositions at a constant

INSREF IR ESP (EHiFSdalélPatkEye) "TSOPERIM SmKl Blutlings present

_ Package) or the like, for example. In the present example, the anisotropic
Ing8hdd&Re connector device 10 according to the first example is used in
the apparatus for ins%actii\ a circuit device. In the anisotropic conductive,
4 g

connegEtbf devicE€ 9D Hectintthe ChRuit BBYRE T WPsnductRg pafh e
o forming .port‘ifqn 11 i§ provided in accordance with grid f)oin}t}ﬁositi()nsu att:i;.}l1
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1n PRSIANS 13 Agsording fp the anisolropic ceaductive connectan devist tions
are set to be effective conducting path forming portions to be
electrically connected to the electrode to be inspected.
Furthermeore, the other conducting path forming portions are set
to be ineffective conducting path forming portions which are
not electrically connecfed to the electrode to be inspected.

More specifically, as shown in Fig 44, a circuilt device
1tobeaninspecting obﬂect has such a structure that anelectrode
2tobeinspectedisdisposedinonlyapartofgridpointpositions
at a constant pitch in a CSP (Chip.Scale Package), TSOP (Thin
Small Outline Package) or the like, for example.

In the: present example, the anisotropic conductive
connector device 10 according to the first example is used in
the apparatus for inspecting a circﬁit device. |

In the a.ni.sotropic conductive connector dlevlice 10 for
inspecting the circuit device 1, a conducting path forming

portion 11 is provided in accordance with grid point positions

at a substantially egqual pitch to that in the electrode 2 to



10 having such a structure, in the manufacture of the anisotropic
conductive connector device 10, the ferromagnetic layers of the metal
mold are disposed at a constant pitch. Consequently, a conductive
particle can be efficiently collected aggl oriented in a predetermined
position when a magnetic field is caused to act on a molding material
layer. Thus, the density of the conductive particle is uniform in eachof the
conducting path forming, portions which are obtained. Consequently, itis
beﬁd%’%ﬂﬁé&?ébtaiﬁ%ﬁ%ﬁ’%é‘dfb‘bic%ﬁ&ﬁﬁi@écﬁrﬂ%%@aeﬁﬁé’éﬂﬁé\ﬂrﬁétlon
small difference in a resistance value of each conducting path forming
11 Rttt Fighad R &tpianafory YRRFSRoRMIa SohRrfates Sagrd tO be
according to a further example of the apparatus for inspecting a circuit

IngR6ict fatfortihce WittPtidreS&RC nvERtIGRIAUAE HpPakftie (o Tuing

inspecting, a circuit device according tq the present example, in the same,
POTaritier d€in Fidf 4% W Eitcuit 83° d&AAET 10768 AR Tispettimdtied HEgt 19

such a structure that_an electrode 2 to be inspected is disposed in only a,
poﬁghodfsgﬂi& (Ui B6&itibRsHE a Ot At piteh A CEP-(CHpRStiae TOT 1179

Pélcka%e) gSOP (Thin Small Outline Package) or the like, for example. In
POYe 8Ri otjr pic conductive connector device 10 for inspecting the circuit

dEVi%gcjéoar%%%dgu%tci)nglpeatahrjgggi{]gop:Lc conductive connector device
10 having such a structure, in themanufacture of the anisotropic
conductive connector device 10, the ferromagnetic layer.s of the
metal mold are disposed at a constant pitch. Consequently, a
conductive particle can be efficiently collected and oriented
in a predeterminéd position when a magnetic field is caused»to
act on a molding material layer.

Thus, the density of the conductive particle is uniform
ineach éf the conductingpath forming pdrtions whichareobtained.
Consequently, it ispossible toobtain ananisotropic conductive
connector device having a small difference in a resistance vaiue
of each conducting path forming portion.

Fig. 45 1s an explanatory view showing a schematic
structure according to a further example of the apparatus for
inspecting a circuit device in accordance with .the present
invention.

In the apparatus for inspecting a circuit device according

to the present example, in the same manner as in Fig. 44, acircuit



portion 11 is provided in accordance with grid point positions at a
substantially equal pitch to that in the electrode 2 to be inspected. In
addition, the conducting path forming portion 11 placed in a position
corresponding to the electrode 2 to B¢ inspected is set to be an effective
conducting path forming portion 12. Moreover, the other conducting path
forming. portions 11 are set to be ineffective conducting path forming
portions 13. In the present example, the anisotropic conductive connector

degiokel 16QctdrdRgitB IR tHitdExamphcis hisel e apphratGsige that
inspecting a circuit device. Also in the anisotropic conductive connector

an RYRELTO Iaving Ques alstaRrfgesth the MbRbRERe bt the BhisotFspic ©F
conductive connector device 10, the ferromagnetic layers of the metal

9r hibleraratdRpSddd ars cohstarR PithaEbriRéGGentht: & domdluctipdP Scale
particle can be efficiently collected and oriented in a predetermined
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layer. Thus, the density of the conductive particle is uniform in each of the
eX¥PdGcting path forming portions which are obtained. Consequently, it is
possible to obtain an anisotropic conductive connector device havin

a
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. portion. EXAMPLE 1 | ) o ' .
ingpecting the circuit device 1, a conducting path forming

portion 11 is provided in accordance with grid point positions
at a substantially equal pitch to that in the electrode 2 to
be inspected. 1In addition, the conducting path formingportion
11 placed in a position corresponding to the electrode 2 to be
inspected is set to be an effective conducting path forming
portion 12. Moreover, the cther conducting path forming
portions 11 are set to be ineffective conducting path forming
portions 13, |

| In the present example, the anisotropic conductive
connector device 10 accc:;rding to the third example is used in
the apparatus for inspecting a cizcuit device.

Also in the .anisotropic conductive connector device 10
having such a structure, in the manufacture of the anisotropic
conductive connector device 10, the ferrémagnetic layers of the
metal mold are disposed at a constant pitch. Consequently, a
conductive particle cén be efficiently collected and oriented

in a predetermined position when a magnetic field is caused to



1) Manufacture of Sheet-like Connector A dry film resist (Photek : H-9050)
was laminated on both sides of a mesh (thickness 0. 042 mm, opening
diameter : 54m, opening ratio : 49%) formed by a polyallylate type
composite fiber (fiber diameter : 23gs) and a laminating material having
the structure shown in Fig. 30 was obtained. The thickness of the
laminating material obtained after the lamination was 0.12 mm. A
photomask film having an opening in a diameter of 0.3 mm and a pitch of
ach. stmm wad dligediaid Yaminatéd ®h both sides of the laminating
material in such a manner that an opening portion was coincident
thereliths Fuktreraore ithe @F fileresisdiayei iascexposedisy asiHgid orm
parallel ray exposing machine (manufactured by ORC SEISAKUSHO)
in gagvas Hendevdlopebnsbihah e ehnigating harsiaiaimyrgrbtained.
opening portion penetrating through upper and lower surfaces shown in
Conjg WERHRS Bhtahéed 186 sTHelarhihahhg hiaftialHamd telepepmsictive
portion thus obtained was subjected to a nonelectrolytic plating treatment
CORATHIRG ATt PRYiNGS8IIH (okiNeCREMICAL IRPUS FRIESvalue
CO., LTD. : BVF) so that a lamina Ling material having the electrode
of stRchure Py okmeE iR &i& opEAMYPOIEST SAGWN in Fig. 32 was
obtained. Next, the resist was peeled to obtain the sheet-like connector
(20) including the electrode structure (22) shown in .

EXAMPLE 1
1) Manufacture of Sheet-like Connector

Adry film resist (Photek : H-9050) was laminated on both
sides of amesh (thickness : 0.042 mm, opening diameter : 54,&m,
opening ratio : 49%) formed by a polyallylate type composite
fiber (fiber diameter : 23 um) and a lami_nat.'ing material having
the structure shown in Fig. 30 was obtained.

The thickness of the laminating material obtained after
the lamination was 0.12 mm.

A photomask film having an opening in a diameter of 0.3
mm and a pitch of 0.8 mm was aligned and laminated on both sides
ofthelaminatingmaterial insuchamanner that anopeningportion
was colncident therewith. Fur‘thermore, the dry film resist
layer was exposed by using. a parallel ray ‘exposi_ng machine
(manufactured by ORC SEISAKUSHO)} apd wés then c.ievelope-'d s0 that
the laminating material having'an opening portion penetrating

through upper and lower surfaces shown in Fig. 31 was obtained.



Fla. 33. In the sheet-like connector thus obtained, the electrode structure
had a diameter of 0.3 mm, a thickness of 0.12 mm and an arrangement
pitch of 0.8 mm. The sheet-like connector was cut into 14 mm X 7 . 5 mm
and a dry film resist was laminated as the protective film (62) on either
side and was used for manufactuing the anisotropic conductive
connector. 2) Fabrication of Supporting Body and Metal Mold: A
supporting body having the following specification was fabricated in
accorgance with-the-structue shownzinifig. 4hansbfurthermerer acmetatus
mold for molding an anisotropic conductive film having the following
obspecification was tabrieated in accordancenwitly the strieturesshowa fment
Fig. 6. [Supporting Body] The supporting body (30) is formed by SUS304
by angd has a 82rthioknesstafr@ 1ani; anehthEOspekingHpaticAY3 TN RES T LES
dimension of 17 mm X 10 mm and is provided with a positioning hole (C’?}%?
C0.QnIBOr COrHérs. fMetahMeld)FHedeibragpeticiboards (51, B6) inlfieroce
upper mold (50) and the lower mold (55) are formed of iron and have a
stithickwess (86 nimiTHe fobrdmagRErelayere 2, 57) MR uppermdtd =2
50
waé o%tained.

Next, the resist was peeled to obtain the sheet-1like
connector (20} including the electrode structure (22 shown in
Fig. 33.

In the sheet-like connector thus cobtained, the electrode
structure had a diameter of 0.3 mm, a thickness of 0.12 mm and
an arrangement pitch of 0.8 mm.

The sheet-like connector was cubt into 14 mm X 7 . 5 mm and
a dry film resist was laminated as the protective f£ilm (62) on
either side and was used for manufacturing the anisotropic
conductive connector.

2)  Fabrication of Supporting Body and Metal Mold:

A supporting body having the following specification was
fabricated in accordance with the structure shown in Fig. 4,
and furthermore, a metal mold for molding an anisotropic
conductive film having the following specification was
fabricated in accordance with the structure shown in Fig. 6.
[Supporting Body]

The supporting body (30) 1s formed by SUS304 and has a



and the lower mold (55) are formed of nickel and have a diameter of 0.45
mm (circle), a thickness of 0.1 mm and an arrangement pitch (a distance
between centers) of 0.8 mm, and the number of the ferromagnetic layers

is 288 (12 X 24). The nonmagnetic lgyers (53, 58) in the upper mold (50)

and the lower mold (55) are formed by a material obtained by carrying out

a curing treatment over a dry film resist. In the nonmagnetic layer (53) in

the upper mold (50), a portion (53a) has a thickness of 0.3 mmanda |

Eh ok 5395) has HtnickibSE 0PBAThRY PAE nbifhaghetitasyarBBeRs ton

the lower mold (55) has a thickness of 0.15 mm. The caoncave portion

of (&4) Wined th #e appermdid R dediréndion SOt By &omiiy 4Ad &2
depth of 0.2 mm. 3) Preparation of Molding Material 60 parts by weight of

on LEBHULTHYE Phfticle having an average particle diameter of 30m was
added. to 100 parts by 88 weight of addition type liquid silicone rubber.
{Eﬁrffﬁelr%%ﬂhey were mixed, and a defoaming treatment was then

carried ouf at a reduced pressure so tg;t a malding material for forming
o o BB RRICR08 I A Brert et T 118 1o E NG B at>0)
d a.conductiv icle formed by plating a core_particle formed .of
o A G T o e i BRSO B ABa o Fohear 5o
of t%ez\évrgight of the core particle) 4) Formation of Anisotropic conductive Film

The ferromagnetic layers (52, 57) in the upper mold (50)
and the lower mold (53) are formed of nickel and have a diameter
of 0.45 mm (circle), a.thickness cf 0.1 mm and an arrangement
pitch (a distance between centers) of 0.8 mim, and the number
of the ferromagnetic lavyers is 288 (12 X 24}.

The nonmagnetic layers (53, 58) in the upper mold (50}
and the lower mecld (55)_are formed by a material obtained by
carrying out a curing treatment over a dry film resist. 1In the
nonmagnetic layer (53) in the upper mold (50), a portion (53a)
has a thickness of 0.3 mm and a portion (53b) has a thickness
of 0.1 mm. The nonmagnetic layer (58) in the lower mold {(55)
has a thickness of 0.15 mm.

The concave portion (54) formed iﬁ the upper mold has a
dimension of 15 mm by 8 mm and a depth of 0.2 mm.

3) Preparation of Molding Material

60 parts by welght cof a conductive particle having an

average particle diameter of 30um was added to 100 parts by



A side of the sheet-like connector (20) on which the protective layer (62)
is provided was set to be a metal mold side, and the electrode structure
and the ferromagnetic layer (52) of the metal mold were arranged in
alignment with each other in the coggave portion (54) of the upper mold
(50) of the metal mold (see Fig. 35). Next, the molding material thus
prepared was applied by screen printing to form the first molding material
layer (17) having a thickness of 0.2 mm which is obtained by containing

we hgdgndufcticiartier &8 rehiforcng materBRNIRIRE Bddifieh Bsemore,
silicon rubber (see Fig. 323. Moreover, the spacer (61) having a thickness

Chey 0/ FRnf L AR niAPE _d8rG R Beeh 861 Mg hedihansiofdrut
20 mm_ by 13 mm is formed, was aligned and disposed on the molding

2t shrfaRd'n the RAGSTTHOR E&5) dhate IndtalMbRe IR abgiionl ther Forming
supporting body (30) was aligned and arranged on the spacer 89 (61) .

an poRehToR e IPaLe®oy favifg'a thitkRBES 6£0.2 Hnkhf WhtGEg1Rd-
rectangular opening portion having a dimension of 20 mm by 13 mm is

Che g da SwiE S gRet Rt aispBEeH Btthe - sugorng d%w(%y 56k EigOT e

4}1. Then, the moldin?1 material prepared as described above, was applied

2 b Sk Sa g A o g G on i TGN R g aP ot

2o A e e B eor A, 18 SOPUE N PSR N e
4} Formation of Anisotropic conductive Film

A side of the sheet-like connector (20} on which the
protective layer (62} is provided was set to‘be a metal mold
side, and the electrode structure and the ferromagnetic layer
(52)ofthemetalmoldwer@érrang@dinalignmentwitheachother
in the concave portion (54} of the upper molid (50) of the metal
mold (see Fig. 35).

Next, the molding material thus prepared was applied by
screen printing to form the first melding material layer (17)
héving a thickness of Ové mm which is obtained by containing
a conductive particle and a reinforcing material in liquid
addition type silicon rubber (see Fig. 36).

Moreover, the spacer (61) having a thickness of 0.1 mm,
in which a rectangular opening portion having a dimension of
20mm by 13 mm is formed, was aligned and disposed on the molding

surface in the lower mold (55) of the metal mold. In addition,

the supporting body (30) was aligned and arranged on the spacer



rubber and having a thickness of 0. 3 mm in a portion positioned on the
nonmagnetic layer (58) , was formed in a space constituted by the lower
mold (55), the spacer (60, 61) and the supporting body (30) (see Fig. 36).
Then, the first molding material layeg{17) formed in the uppermold (50)
andthe second molding material layer (18) formed in the lower mold (55)
were aligned and superposed to form the lamination molding material
layer (19) (see Figs. 37 and 38): Thereafter, while a magnetic field of 2T
{6hs appliedriaraadirectishefartvieknessby heans ofart-slechoargmet 6. 2
a portion positioned between the ferromagnetic layers (52, 57) for the
e larhinatiohainofding aiatedal ey er 29 fosnediietwaehathengppedioig s 1on
(50) and the lower mold (51) , the curing treatment was carried out at
of 190G forlemelrournThes fpemdsowepicaddraivetve fitn ioapwad on the
formed (see Fig. 39). The metal mold was opened and the protective film
SUpPERIrea-reh thedsirfbée of theshBéelikedéonnector which is provided on
one surface side of the anisotropic conductive connector thus obtained
was faridved- & deddibed Fsdve thd dniselaprarRltEvecbaRecove
(10) according to the present invention was manufactured. The
wagnistropféc bt Uctive THASEDA) Tt B BRisotdpicicdifititlive ddrterdsond
(10) thus obtained has a dimension of 20 mm by 13 mm and takesa
mo }ediafgitlrahape. hPddditiond the thidkiedsst obtained by containing

the conductive particle in the liquid_addition type silicone
rubber and having a thickness of 0.3 mm in a portion positioned
onthenonmagneticlayer(58),wasformedjjlaspaceconstituted
by the lower mold (55), the spacer (60, 61) and.the supporting
body (30) (see Fig. 36).

Then, the first molding material laver (17) formed in the
upper mold {50) and the secondmoldingmaterial layer (18) formed
in the lower mold (55) were aligned and superposed to form the
lamination molding material layer (18) (see Figs. 37 and 38};

Thereafter, while a magnetic field of 27T was applied in
a direction of a thickness by means of an electromagnet to a
portion positioned between the.ferromagnetic layers (52, 57)
for the lamination molding material layer (19} formed befween
theuppermoid(SO)andthelowermold(Sl),thecuringtreatment
was carried out at 100°C for one hour. Thus, the anisotropic
conductive film {10A) was formed (see Fig. 39).

The metal mold was opened and the protective film {(62)



the conducting path forming portion (11) is 0.65 mm including the
thickness of the electrode structure. Furthermore, the insulating portion
(14) has a thickness of 0.6 mm. Moreover, 288 (12X24) conducting path
forming portions (11) are provided, gmnd each conducting path forming
portion (11) has a diameter of 0.45 mm, the conducting path forming
portion (11) has an arrangement pitch (a distance between centers) of 0.8
mm. In addition, and the electrode structure (22) of the sheet-like
on chhRestdr prodded orthesdorritciid patie Toraiig portior-12) shayrgvided
diameter of 0.3 mm and a thickness of 0.12 mm. The anisotropic
O EHHRIGEIVEECEN BB Wt e BBt PictepreiodsiaR apTsotopiy thus
conductive connector A". (Comparative Example 1) An anisotropic
obeahagetivéecorritftafas manufactured in the same manner as in the
example 1 except that the sheet-like connector was not disposed in the
conchvedsotfior oethaRpper F endRf G0y L %écaﬁi%%ﬁ%i%%diﬁ'm@cmr
film in the anisotropic conductive connector thus obtained has a
(1Qinfafefrfdfsh tRah!ty PESSRRANHERES LR ctaTtRT ehasd ared. The
conducting path forming portion has a thickness of 0.65 mm, an insulating
an}RiorPRAS GXRRAELY 6 016 Thivt 47 hdditidhe 288 POFX 4} Comttng Ve
path forminga(?ortions are grqvided and each conductingfath forming
t

CORRRidiPhad Hodiahheter OP b%sfth AR MECSHRIARG B rFHorfingpor? ™

ion has an arrangement pitch (a distance between
and takes a recganguigr sﬁape. Ina d%tion, the thickness of

the conducting path forming peortion (11) is 0.65 mm including
the thickness of the electrode structure. Furthermore, the
insulating portion (14} has a thickness of 0.6 mm. Moreover,
288 (12X 24) conductingpath forming portions {11} are provided,
and each conducting path forming portion (11) has a diameter
of Oi45 mm, the conducting path forming portion (11) has an
arrangement pitch {(a distance between centers) of 0.8 mm. In
addition, and the electrode structure {22) of the sheet-iike
connector provided on the conducting path forming portion (12)
has a diameter of 0.3 mm and a thickness of 0.12 mm.

The anisotropic conductive connector will be hereinafter
referred to as an “anisotropic conductive connector A”.

{Comparative Example 1) |

An aniSotropic.ccnductive connector was manufactured in

the same manner as in the example 1 except that the sheet-like

connector was not disposed in the concave portion of the upper



centers) of 0.8 mm. The anisotropic conductive connector will be
hereinafter referred to as an "anisotropic conductive connector B".
[Evaluation of Anisotropic conductive Connector] Referring to the
anisotropic conductive connector A according to the example 1 and the
anisotropic conductive connector B according to the comparative
example |, a performance evaluatign was carried out in the following
manner. In order to evaluate the anisotropic conductive connector A
according to the example 1 and the anisotropic conductive connector B
according to the comparative example 1, a circuit device 3 for a test ,
mokRowiin FigEia92ard SD1REs preparett TENE ciredit devidd's feratest Has®
72 solder ball electrodes 2 (material: 64 solder) in total, each of which has
coprHiameter GPOSA-fiin ARt a RBIGtETO "3, TwbBlectibde’yrotipsare”
formed, each of which has 36 solder ball electrodes 2 provided therein. .
L3 g | RRAch?ofthe el 6E(r6aE Grotips SHifde ard formadtwid in&s in' ol 9
each of which has, 18 solder hall.electrodes 2 arranged, straight at a pitch
POBF OB AT g ot ?%8 %%f’de?‘ia%'e gc%de%narieneslge%ﬁ%aﬂ@/ ooﬁ“r;celc?%dﬁ%g ®

= gachoierthiough 2 wirna 8 n, e Sigylt dayiee 3 The satel BUmARL Ol

e wirings In the CIrCfJnIIPdeVICG IS %é Y using such a circuit device for
pafdesh{he apisoliaple, sondHetie sonneglorhaceardng e exagpia s
forming portion has a diameter of (.45 mm and the conducting
path forming port ion has an arrangement pitch (& distance between
centers) of 0.8 mm.

The anisotropic conductive connector will be hereinafter
referred to as an "anisotropic conductive connector B".
[Evaluation of Anisctropic conductive Connector]

Referring to the anisctropic conductive connector A
according to’the example 1 and the anisotropic conductive
connector B according to the comparative example I, a performance
avaluation was carried out in the following manner.

In order to evaluate the anisotropic conductive connector
A according to the example 1 and the anisctropic conductive
connector B according to the comparative example 1, a circult
device 3 for a test shown in Figs. 49 and 50 was prepared.

The circult device 3 for a test has 72 solder ball electrodes
2 (material: 64 solder) in total, each of which has a diameter
of 0 . 4 m and & height of 0 . 3 mm. Two electrode groups are formed,

each of which has 36 solder ball electrodes 2 provided therein.



anisotropic conductive connector B according to the comparative

example 1 were evaluated in the following manner. <<Initial

Characteristic>> As shown in Fig. 51, the anisotropic conductive

connector 10 was positioned and digposed on a circuit board 5 for an

inspection by inserting guide pins 9 of the circuit board 5 for an inspection

into the positioning holes of the supporting body 30 in the anisotropic

conductive connector 10. The circuit device 3 for a test was arranged on
Inngaghisorépie @hBtERREEoAREEDE 10t hnaehese wsteprdstiitzéd ngs in

a room temperature in a load of 3 kg (a load of approximately 40 g per
EehtuchRGtb&th (ERhFY Pértiohf byhéaks b & Lprethisinggry harranged

shown) and were thus fixed. Then, a DC current of 10 mA was always

S bt by b Del pelet sUpfiyts ditPacdohtart ehfenttdhtroldicedes

116 between external terminals (not shown) of the circuit board 5 for an
5163 SEHECHoT: Which 3e Bfdchicaify BBANeCEl TS dathootHBr ArotighRehe in

anisqtropic conductive connector 10, the circuit device 3 for a test, and
Hifieeibtirdde 8T8 Gf ifspedtith &R4 24 RHAY Bier8or [tk by & the the

circuit board 5 for gn .inspection. In this state, a voltage between the
Clerﬁgrlh%ll (%Vrﬁﬁm%ls of-the tirtuit board 5 for an inspection during the

pressyrization was measured b ans of a_voltmeter 110. An electric

; OISRy ol

resistancaanfe B 0T as cd Gy ano T @ test, the anisotropic

conductive connector A according to the example 1 and the
anisotroplc conductive connector B according to the comparative
example 1 were evaluated in the following manner.

<<Initial Characteristic>>

As shown in Fig. 51, the anisctropic conductive connector
1C was positioned and disposed on a circuit board 5 for an
inspection by inserting guide pins 9 of the circuit board 5 for
an inspection into the positioning holes of the supporting body
30 in the anisotropic conductive connector 10.

The circuit device 3 for a test was arranged on the
anisotropic conductive connector 10, and these were pressurized
at a room temperature in a load of 3 kg (a load of approximately
40 g per conducting path forming portion) by'ﬁeans of a
pressurizing jig (not éhown) and were thus fixed.

Then, a DC current of 10 mA was always applied by a'DC
powersupply115andaconstantcurrentcoﬁtroldevicelleetweén

external terminals (not shown) of the circuit board 5 for an



equation of Ri = VI / 11, wherein a value (V) of the voltage thus measured
is represented by VI and the applied DC current is represented by Il ?-
0.01 Al . Aresult is shown in Table 1. [Table 1) Table I (Electric
resistance value R1 (mQ) 122 Example 1 Comparative example 1 117
As is apparent from the result of the Table 1, it was confirmed that the
anisotropic conductive connector Agaccording to the example 1 had an
excellent conductivity which is equivalent to the conductivity of the
anisotropic conductive connector B 94 according to the comparative
example 1 in which the anisotropic conductive film is not provided with
Infeeshidétilike Bohfecif e < Fpetitivé Dufabiffy3S$A§ Shown &7 Biy. B1er
~_ the anisotropic conductive connector 10 was positioned_and disposed on,
chitgireuit Board § Por &R s pEBIGT by Tisérting uide pims 9 of thé circiit ©
board 5 for an inspection into the sitioni% holes of the §uggortln bOdXd
de385R the EHisGtropic cordictive comiector % th adaitigh, HEEeeEEn @

a wiring thereof {(not shown) of the circuit board 5 for an
inspection. In this state, a voltage between the external
terminals of the circuit board 5 for an inspection during the
pressurization was measured by means of a voltmeter 110.

An electric resistance value RL { Q) was calculated by an
equation of Rl = VI / 11, wherein a value (V) of the voltage

thus measured is represented by VI and the applied DC current

is represented by II {~ 0.0l A} . A result is shown in Table
1.
[Table 1}
Takble 1
Electric resistance wvalue Rl
(mQ)
122
Example 1
Comparative example 1 117

As is apparent from the result of the Table 1, it was
confirmed that the anisotropic conductive connector A
according to the example 1 had an excellent
conductivity which 1s eguivalent to the conductivity

of the anisotropic conductive connector B



the circuit device 3 for a test was arranged on the anisotropic conductive
connector 10. These were fixed by a pressurizing jig (not shown) and
were arranged within a thermostatic chamber 7 in this state.
Subsequently, a temperature in the ffaermostatic chamber 7 was set to be
90C and the pressurization was repeated in a pressurizing cycle of 5
seconds/stroke and a load of 2.5 kg (a load of approximately 35 g per
conducting path forming portion) by means of a pressurizing jig. At the
ACGaReI e & DS cHrfemr Ty m A KaERdifay S Bpphied by D eErgeiRéropic
supply 115 and a constant current control device 116 between external
COREH A1¥¢nbt LRolhOf tRe¢edr Boatd B forarbirRpechd vhrprgetor -
electrically connected to each other through the anisotropic conductive
- ConmReiot 18V the BiFélit-dévi¥e 3 for a test, and the electrode 6 for an
inspection and a wiring thereof (not shown) of the circuit board 5 for an
inspeelioR AT thisCstEtE - aVoltdge LEWEET B8P e SRR EHRIrABRF C LoT
the circuit board 5 for an inspection during the pressurization was
10 Hessited by 1RB&As B vhitRAErR 4 19 ArP&lettiicTetistanarvhide Kif)2 2
was calculated by an equation, of Ri = Vi/ 11, wherein a Va|ue|§\z/% of the _
4 EGitenttor

10 RfGEGeE USRS EPHESERANS) ¥/ P AR dpitt’

is represented 1 (= 0.01 A). The electric resistance value R1 includes
an és.ﬁlgge% rFCion E to (the poOs tiontzaing Eloies opt%e Support%ng body

30 in the anisotropic conductive Conn@ctof .10. In addition,
the circuit device 3 for a test was arranged on the anisotropic
conductive cecnnector 10. These were fixed by a pressurizing
Jig (not shown) and were arranged within a thermo_static chamber
7 in this state.

Subsequently, a temperature in the thermostatic chamber
7 was set to be 90°C and the pressurization was repeated in a
pressurizing cycle of 5 seconds/stroke and a load of 2.5 kg (a
load of approximately 35 g per conducting path forming portion)
by means of a pressurizing jig. At the same time, & DC current
of 10 mAwas always appliedby a DC power supply 115 and a constant
current control devicellébetweenexternal terminals {nét shown})
of the circuit board 5 for an inspection, which are electricallj
connected to each other through the anisotropic conductive
connector 10, the circuit device 3 for a test, and the electrode
6 for aninspectionandawiring thereof {not shown.) of thecircuit

‘board 5 for an inspection. In this state, a voltage between



resistance value between the electrodes of the circuit device 3 for a test
and an electric resistance value between the external terminals of the
circuit board 5 for an inspection, in addition to the electric resistance
values of the two conducting path fesming portions. In the case in which
the electric resistance value Ri was greater than 10, the measurement
was stopped. A result is shown in Table 2. [Table 2] Table 2 El&tric
resistance value RI, (nO) Nucber of pressurizati. alce 15000 tine 10000 .
Eheif3-56660 tirEME0B06 Ghe-8DrappB 1 12°P 161 2 ECacAR R ectIon
example 111 1 1 152 cr m-e After the durability test (a repetitive
AUt B RFaRGIE S 50008 ek [ RaTETdet. %é&r%%%%? R CoRf@dctiyer

11(5ath forming portion of each anisotropic conductive connector was 96
isually observed. As a result, referring to the anisotropic conductive
connector A according to the example 1, the c%ducting path formin

portiBf (2F Wararély Hefdiiktahtithe ddfdrmhtibnsSof tiedibafsde”y 2n

structure 2%?1 f the _shegt-like cqnnector (20) _aon_the surface was not
cI%bseie .(%AI %u_glﬁ@ sgaﬁgm %lﬁtr_c?fllélo de‘)ﬁf/ié%@std%c}é to’ ets?}lu@n‘f}{coelJc‘):f3 g€

th&@eﬁﬂé%ﬂ¥¥%sygc%£§§%Qénted by V1 and the applied DC current

is represented by I1 (= 0.01 A).

The electric resistance value R1 includes an electric
resistance value between the electrodes of the circuit device
3 foratest andanelectricresistance value between the external
Lerminals of the circuit board 5 for an inspection, in addition
to the electric resistance values of the two conducting path
forming portions.

In the case in which the electric resistance value R1 was
greater than 1Q, the measurement was stopped. Aresult is shown
in Table 2.

[Table 21

Table 2

- Electric resistance value Rl, {0}
Nurber of pressurizationgOnce 5000 times 10000 times {20000 times|50000 times.
Example 1 _ o1z 136 R 20 4
Caparative example 1 117 134 170 78718 ornore

After the dursbility test (a repetitive pressurization
at 5000C times) was ended, the surface of the conducting path

forming portion of each anisotropic conductive connector was



a change in an appearance was rarely observed and it was confirmed

that the conductive particle was held in the conducting path forming

portion (12). Referring to the anisotropic conductive connector B

according to the comparative exampie 1, a dent was formed in the

surface layer part of the conducting path forming portion and the

conductive particle was present in the surface layer part of the insulating

_ portion around the dent which is formed. The reason can be guessed as

V1ggfowy, MefespEstically, the pressurization is repeated by the protruded

electrode so that the surface layer part of the conducting path forming =

portibfi & woRs Bt AsTe (St fe é@nd‘éﬁéﬁv%ﬁ@l@%ﬁ?&éné’&l‘iﬁ%gwe

surface layer part is scattered toward surroundings, and the _
Coﬁéﬁﬂ?zéioﬁ%ﬂﬁﬂ@%aﬁ‘?ed%ﬁt By &8 Git YeviE Sfof ABUCSd HaPath

the conductive particle is pushed into the surface layer part of the

£oiRdagtiRG PoHidh. e cofrtfuciREe paritsed RISRITGRA thBeohttieling t1on
path forming portion was 97 discolored to be gray and the sticking of a
of SO CSTpOIhE WAk obS vt A8 s HppaRRfiomthg connector (20)

ahove-mentioned result, according to the_anisotropic conductive

on dothetior A fifalcotdaite With® e Exanipid 2ot Wastorffmed At f s ©*
o RSEbIe 0 upprces  peTEpent elaaly e o essue onol
a clt'lgenge in an appearance was rarely observed and it was confirmed
that the conductive particle was held in the conducting path
forming portion (12}.

Referring to the anisotropic conductive connector B
according to the comparative example 1, a dent was formed in
the surface layer part of the conducting path forming portion
and the conductive particlé was present in the surface layer
part of the insulating portion around the dent which is formed.

The reason can be guessed as follows. More specifically,
the pressurizaticn is repeated by the protruded electrode so
that the surface layer part of theconductingpath formingportion
is worn out. As a result, the conductive particle contained
in the surface layer part is scattered toward surroundings, and
the pressurization is further carried out by a circuit dévice
for a test so that the conductive particle is pushed into the

surface layer part of the insulating portion. The conductive

particle remaining in the conducting path forming portion was



conductive path forming portion is repetitively pressed by the protruded
electrode, and to obtain a stable conductivity for a long period of time. In
the present invention, it is possible to make various changes without a
restriction to the embodiments described above. (1) It is not essential that
the supporting body is provided in the anisotropic conductive connector
device 10. (2) In the case in which the anisotropic conductive connector
10 according to the present invention is used in an electrical inspection

difsrehe ERuit debiced Hievanidtidhic Toraliéive filin maydbdsehdegponent

integrally with the circuit board for an inspection. According to sucha

wa §trGEBRE TS possible to reliably prevent a positional shift between the
anisotropic conductive film and the circuit board for an inspection. The
anisob®pié GatRficEvE EditetRe dbnde clr b ipnpdfaeiitéd by GSREH NI

metal mold for manufacturing the anisotropic conductive connector device
Lo yHiéh Rad Beircaibidartd T8l ¢isposh g spacretiomcapable Hisioaing ath
board for_.an _inspection in a molding space, disposing the circuit board for
Eherfmapectfor in He Hard EpESIRG SpRRE rebior iR S MvlGirg SpaeTstss
the metal mold, and inj.ectir%g a molding material in the molding space to

3 PERRFBEPA AR IR e At REHTHT (HR REE S Tt RS ENPIE T8 e SR topd ed

conductive film may be formed by . .
electrode and & deformation due to an abrasion even if the

conductive path forming portion is repetiti-vel‘y pressed by the
protruded electrode, and to obtain a stable conductivity for
a long period of time.
In the present invention, it is possibie to make various
changeswithoutarestrictiontothe embodimentsdescribedabove.
{1} It is not essential that the supporting body is
provided in the anisotropic conductive c.onnector device 10.
{(2) In the case in which the anisotropic conductive
connector 10 according to the present invention is used in an
electrical inspection for the circuit device, the anisotropic
conductive filmmaybebonded integrallywith thecircuit board
for an inspection. Accordingto sucha structure, it ispossible
to reliably prevent a positional shift between the anisotropic
conductive film and the circuit board for an inspection.
The anisotropic conductive connector device can be
manufactured by using a metal mold for manufacturing the

anisctropicconductiveconnectordevicewhichhasacircuitboard



a laminated product including different types of layers from each other.
More specifically, it is possible to form a conductive path forming portion
having the degrees of an elasticity and a conductivity controlled by
employing, a structure in which the agisotropic conductive film is
constituted by a laminated product having a plurality of layers formed by
elastically polymeric substances having different hardnesses from each
other, a structure in which the anisotropic conductive film is constituted by
digfarairatedsprode cringiudingca phivalty of |dyerscohtainiag differentfor an
types of conductive particles in a portion to be the conducting path
1 nfepeiriglportion 2espéctively s seactuie s adickotigantsbtropict board for
conductive film is constituted by a laminated product including a plurality
anptnjapestdomalming condactve parividsHavircdiffreat partictdie molding
diameters in the portion to be the conducting path forming portion
Srasspeetivéicomnggad shattre amwhich tretdmisoropie cdhddciatfim sl in
constituted by a laminated product including a plurality of layers having
EhgifsreAi boher ¢atES o e Fordbiclivipatielés 9a BReportion ¥ be teate,
conducting path forming portion respectively. Such an anisotropic
fOEoﬁaiféWg?i}m can be manufactured by a method described in

International Laid-Open Patent
. 3 The anisctropic cenductive film may be formed by

a laminated product including different types of lavers from
each other. More specifically, it is possible to form a
conductive path forming portion having the degrees of an
elasticity and a conductivity controlled by employing,

a structure in which the anisotropic conductive film is
constituted by a laminated product having a plurality of layers
formed by elastically polymeric substances having different
hardnesses from each other,

a structure in which the anisotropic conductive film is
‘constituted by a laminated product inciuding a plurality of
1§yers containing different types of conductive particles in
aportiontobétheconductingpathformingportionrespectively,

a structure in which the anisotropic conductive film is
constituted by a laminated product including a plurality of
layers containing conductive particles having different
particle diameters in the portion to be the conducting path

forming portion‘respectively, or



Publication WO 03/075408, for example. (4) In the anisotropic conductive
connector device according to the present invention, the conducting path
forming portions are arranged at a constant pitch irrespective of the
pattern of the electrode to be inspecigd as shown in Figs. 44 and 45. In
addition, parts of these conducting path forming portions can be set to be
effective conducting path forming portions which are electrically
connected to the electrode to be inspected. Moreover, the other
condéctitig walh ferniin gipbfioridicanibes sétito edireffedtive- cgrdudtidgr s
path forming portions which are not electrically connected to the electrode
CORFphé diRettbd. Acdortlingad itk BRBBNOPicicoNHUdive conmddtsrdévive o
having such a structure, in the manufacture of the anisotropic conductive
1 a ¢gardtidiaevide e pidgrend Riyersaihane feka aRoldivart idisposel bt bes
. constant pitch. When a magnetic field is applied to the molding material
1D |ayBR cBRSEGGENtCit B 0B sosspIsiréfitntipcdlefoami bhefdid Lon
conductive particles in a predetermined position. Consequently, the
redeRsity BRthe conductive particles can be uniform in each of the
conducting path forming portions which are obtained. Thus, it is possible
to obtaiR At Bridbtispic EaHdu GRBREURREERIE HéliceialiRgmesman ctured

difference in the resistance value of each conducting path forming
bnyﬁﬁdH@thod. described in Internaticnal Laid-Open Patent

Publication WO 03/075408, for example.

(4) In the anisotropic conductive connector device
according to the present invention, the conduéting path forming
portions are érranged at a constant pitch irrespectivé of the
pattern of the electrode to be inspected as shown in Figs. 44
and 45. In addition, parts of these conducting path forming
portions can bé set to be effective conducting path forming
portions which are electrically connected to the electrode to
be inspected. Moréover, the other conductin'g path forming
portions can be set to be ineffective conducting path forming
portions which are not electrically connected to the electrode
to be inspected.

According to the anisotropic conductive connector device
having .such a structure, in the manufacture of the anisctropic
conductive connector device, the magnetic layers in the metal
mold are disﬁ)osed at a constant pitch. When a magnetic field

is applied to the molding material layer, consequently, it is



(5) The specific shape and structure of the anisotropic conductive film can
be changed variously. For example, the anisotropic conductive film
10Amayhave, in a central part thereof, a concave portion on a surface
contacting with the electrode to be iggpected in the circuit device to be an
inspecting object. Moreover, the anisotropic conductive film 10A may have
a through hole in the central part thereof. Furthermore, the anisotropic
conductive filmIOA may have the ineffective conducting path forming
PO provided i 5155tbA stppoRed by tippehingBily Zengynctive
addition, the anisotropic conductive film 10Amayhave the other surface
Paxs el (671nIhrittsE bR ARR iR anisIRIPIE Bifidtittive the
connector device, in the case in which the protective film 62 to be
dengovided betiveenREHRGHITTY BafFads SPGB & Mol BFind hgach of
h sheet-like connector 20 is formed by a resist 101 material, for examplehit
h9s 486 Bo5iBIe k6 anGrat s BORhlinatke produdrdotiitéd By -~ Trus
. previousl%l,é%rgviding the protective film 62 formed by the resist material on

L thE SRAREPORNESSEGARE Ehiidttaro30 S fo BYBYE Y Farfivies =0
de‘pirgd%:t on the_m%l%i? ﬁrl}i.&f ce of the ug%]e% m.old 50. According to such a
method: the prote f EEH e ¥Brm2a 8 LREBESh IR SRR WRAC

cont Eg Efz"i‘&eg?;@]e forming portion.

{5) The specific shape and structure of the anisotropic
conductive film can be changed variously. |

For example, the anisotropic conductive £ilm 10A may have,
in a central part thereof, a concave pbrtion on a surface
contacting with the electrode to _be inspected in the circuit
device to be an inspecting object.

Morecover, the anisotropic conductive film 10A may have
a through hole in the central part thereof.

E‘urthermdra, the anisotropic conductive £ilm 1CAmay have
the ineffective conducting path forming portion provided in a
portion supported by the supporting.body 30.

In addition, the anisotropic conductive film 10A may have
the other surface to be flat.

{6) In the method of manufacturing an anisotropic
conductive connector device, in the case in which the protective

film 62 to be provided between the molding surface of the upper

mold 50 and the sheéet-like connector 20 is formed by a resist



sheet-like connector 20. Therefore, the molding material can be
prevented from entering the surface of the sheet-like connector 20 still
more reliably. (7) In the method of manufacturing an anisotropic
conductive connector device, the anigptropic conductive connector and
the sheet-like connector may be manufactured individually and the
anisotropic conductive connector and the sheet-like connector may be
then integrated by using an adhesive or the like, thereby manufacturing
ma e AfisotrbpiE c%%@l%}Etg\?e donnedtcr tRviceC fete lsheet-IRe eBhASSBF e 2
according to the present invention, the insulating sheet is formed by a
1a1ﬁ%é§1t&‘g nohRdveh fabhiccas 8Rowh n FRE AB6S pBrods SHdet vidich the
is not shown. When the sheet-like connector is to be fixed to the

PrAhRObPR o RAVeRmE Oritie BifsbfSit battitbve Lamedior By- face
using an adhesive or the like, therefore, the adhesive enters_the void, of

Ot tethefHe oo ST RbTHCOT the porsLisTshett $B4fist 102 them:nated
sheet-like connector_can be bonded and fixed firmly even if a through

Prodictor the GlfeSi0e T RSt BrMeacehad, ifikepssdnsie Mhiske Yarious

chan%es without departing from the, objects of the present invention. 10

CLAMMS °F A Enisstrdp 'cénﬁﬁcﬁﬁ}g onhe&dr dRbRECofiphsing: © “can

be formed in a close contact state with the surface of the
sheet-1like connector 20. Therefore, tﬁe molding materiai can
be prevented from entering the surface of the sheet-like
connector 20 still more reliably.

{7) In the mﬁthod:of manufacturing an.anisotropic
conductive connecfor device, the anisotropic conductive
connector and the sheet-like connector may be manufactured
individually and the anisotropic conductive connector and the
sheet-like connector may be then integrated by using an adhesive
or the like, thereby manufacturing the anisotropic conductive
connector device.

In the sheet—like connector according to the present
invention, the i'n.su'lating sheet is formed by a mesh or a nonwoven
fabric as shown in Fig. 48 or a porous sheet which is not shown.
When the sheet-like connector is ﬁa be fixed to the anisotropic
conductive filmof the anisotropic conductive connector by using
an adhesive or the like, therefore, the adhesive enters the void

of the mesh, the nonwoven fabric or the porous sheet sc that



an anisotropic conductive film provided with a plurality of conducting path
forming portions extended in a direction of a thickness in a state in which
they are insulated from each other through an insulating portion; and a
sheet-like connector in which an ins g@ing sheet is provided with a
plurality of electrode structures extended in a direction of a thickness
thereof, and the sheet-like connector is further provided with a through
hole penetrating through both sides of the insulating sheet; the electrode
thetrgdtards-drelgsrovidetkinithe thranghe hble thel elecrofesstuicturesl y even
further comprising: a surface electrode portion exposed from a surface of
1 fike Wistdatinly shdet; Eohadiheleatiode postios exposesiire a baek:face ef i
the insulating sheet; and a short circuit portion extended in a direction of
Pog thiekredwofthkdnulatiog shedtawherein thié sutface electtode gorianthe
and the back electrode portion are coupled integrally through the coupling
obpsfioh; afd tivhersinstheishertlike ¢omnector is provided integrally on
the 104 anisotropic conductive film in a state in which each of the
electrode structures is positioned on each of the conducting path forming
portions of the anisotropic conductive film;



the insulating portion of the anisotropic conductive film is provided with a
protruded portion for coupling which is protruded from a surface thereof,
and the protruded portion for coupling in the anisotropic conductive film is
inserted in the through hole for coupling in the sheet-like connector. 2. An
anisotropic conductive connector deyice comprising: an anisotropic
conductive film provided with a plurality of conducting path forming
portions extended in a direction of a thickness in a state in which they are
insulated from each other through an insulating portion; and a sheet-like
connector in which an insulating Shéet§ provided with; a plurality of
electrode structures extended in a direction of a thickness thereof, and a
voitrcamimmicating withrbothtsides of the cinsulating shveatcand e 1o
electrode structure is provided in the void; wherein the sheet-like
confie étok 38 ItetateaPor the 105 fnisofrepicie6Rdictive il 'in s stete in
which each of the electrode structures is positioned on each of the
of esRduetngpati-forhtig portonsofthe &ris6Ropic condubtivefilmes. °f 2
The anisagtropic conductive connector device agcording to, claim 2,

FhigHeTain the insdiating sHeet'of the ShEEL-fRE confiBefor s From sach

other through an insulating portion: and

-
‘.

a sheet-1like connector in which an Iinsulating sheet is
provided with a plurality of electrode structures extended in a
direction of a thickness thereof, and the sheet-like connector
is further provided with a through hole penetrating through
both sides of the insulating sheet;

the electrode sitructures are provided in the through
hole, the electrode structures further comprising:

a surface electrode portion exposed from a surface of
the insulating sheet;

a back electrode portion exposed from a back face of
the insulating sheet; and

a short circuilt portion extended in a direction of

a thickness of the insulating sheet, wherein the surfacs

electrode portion and the back slectrode portion are

coupled integrally through the coupling portion; and
wherein;

the sheet-1like connector is provided integrally on the



is formed by a mesh, a nonwoven fabric or a porous sheet. 4. The
anisotropic conductive connector device according to any of claims 2 to 3,
wherein the anisotropic conductive film is formed by an insulating
elastically polymeric substance, and the conducting path forming portion
contains a conductive particle exhibiting a magnetism. 5. The anisotropic
conductive connector device according to any of claims 1 to 4, wherein a
supporting body for supporting a peripheral edge portion of the
anisotropic conductive film is provided. 6. The anisotropic conductive
anieonneptar devide @ctordingito amy=ofsclaims Lrto.b,iwhickeisiprovided
between a circuit device to be an inspecting object and a circuit board for
elegnringpettioncantksene e cafryreut an etectrical cohaectindusftans path
electrode 106 to be inspected in the circuit device and an inspecting
forgleefroBer 6f thescifctitBrardRwheFsiAthe shestlilke earndctoris
disposed on one surface side placed in contact with the circuit device to
be thé inSFecirg "Ebjeet "2 °Tha aisttrdpiC Eonateive Cofirectdrdevice 13
according to claim 6, wherein the anisotropic conductive film is provided
Pr oyt e Condulting path-foRMity’ portihs Wiictr 8He nof B1ettrically* 3
procé%%ld?ecée%é%the electrode to bﬁelgg%%citeghlg addition to the conducting

m % suraaq$.t
orming portons wnichn Is
the protruded portion for coupling in the anisotropic
conductive film is inserted in the through hole for coupling

~in the sheet-like connector.

2. An anisotropic conductive connector device comprising:
an anisotropic conductive film provided with a plurality
cf conducting path forming portions extended in a dirsction of a
thickness in a state in which they are insulated from each
other through an insulating portion; and
a sheet-like connector in which an insulating sheest 1s
provided with;
a plurality of electrode structures extended in a
direction of a thickness thereof, and
a vold communicating with both sides of the
insulating sheet and the electrode structure is provided
in the void;

wherein the shest-like connector is integrated on the



electrically connected to the electrode to be inspected in the circuit device
to be the inspecting object. 8. The anisotropic conductive connector
device according to claim 6 or 7, wherein the conducting path forming
portions are disposed at a constant pitch. 9. A method of manufacturing
the anisotropic conductive connectay=device according to any of claims 1
and 4 to 8, comprising the steps of: preparing a metal mold for molding
an anisotropic conductive film in which a molding space is formed by a
pair of 107 molds; forming a molding material layer constituted by a
an’moldingl materidifot ansanisotropit condtistive film containinga: of the
conductive particle exhibiting a magnetism in a liquid polymeric _
e legibsm@nce TorAMY Aratéraltohe an etastically polyrhérié "sulsstafes byny
curing in the metal mold and disposing the sheet-like connector on the
patholdiRl rhateriaf layerSand tHérapplying & ffagnetic fietkF having an- o -
intensity distribution in a direction of a thickness of the molding material
layer and carrying out a curing treatment over the molding material layer,
5 theH%nisotro ic_conductive connector device hgving dthej, sheet-like i .
* connéctdt provided Trtegraily G the aniisotropic “conductive fiim being®
clay%yifﬁ%gg¥g%n the insulating sheet of the sheet-iike connector

is formed by a mesh, a nonwoven fabric or a porous sheet.

4, The anisotropic conductive connector device according to
any of claims 2 to 3, whereln the anliscotropic conductive fiim

ormed by an insulating elastically polymeric substance, and

Lo

is
the conducting path forming portion contains a conductive

particle exhibiting a magnetism.

5. The aniscotropic conductive connector device according to

any of claims 1 to 4, whersin a supporting body for supporiing a

peripiéral edge portion of the anisotropic conductive film is

provided.

G. The aniscotropic conductive connector device according to
any of claims 1 to 5, which is provided between a circult device
o be an inspecting oblect and a2 circult beard for an inspection

and serves to carry out an electrical connection of an electrode



10. The method of manufacturing the anisotropic conductive connector
device according to claim 9, wherein, by using, as the insulating sheet, a
sheet-like connector provided with a through hole penetrating through
both sides of the insulating sheet, a molding material layer is formed in
order to fill the through hole of the insulating sheet with a molding
material for an anisotropic conductive film. i08 11. The method of
manufacturing the anisotropic conductive connector device according to
- claim 9 or 10, wherein, by using, as the insulating sheet, the sheet-like
to penheaterhaving atthrouglhole dorcoapling formetspadheninselatingode
sheet, a molding material layer is formed in order to. fill the through hole
of fdreoupling it the shéet-like connector with a molding material for an
anisotropic conductive film. 12. The method of manufacturing the
anisbibpic: cORBLBEvET thhfecioraefceraccording 16 Hhy of ERfims19 t8-e
. .11, further, comprising the sheet-like connector forming steps of: forming
s1d% Mirdtith WoIEPERErating thrdudgh bot Side¥ ¢iine insulafingshgét-ond
_.the insulating sheet in accordance with a pattern corresponding to a
23 54ttern of an electrode structure to be formed by a laser processing
method or a dry etching method, and filling the pattern hole with an
electrode structure material by a plating method, thereby forming the

7. Sh%ﬁkﬁ@%ﬂsotrogic conductive connector device according to

claim 6, wherein the anisotropic conductive film is provided
with the conducting path forming portions which are not
electrically connected to the electrode to be inspected, in
addition to the conducting path forming portions which 1is
electrically connected Lo the slectrode to be inspscted in the

circuit device to be the inspecting object.

g. The anisotropic conductive connector device according to
claim 6 or 7, wherein the conducting path forming porticns are

disposed at a constant pitch.

9. A method of manufacturing the anisoctropic conductive
connector device according to any of claims 1 and 4 to 8,
comprising the steps of:

preparing & metal mceld for melding an anisctropic

conductive film in which a molding space is formed by a pair of



connector in which the insulating sheet is provided with a plurality of
electrode structures extended in a direction of a thickness thereof. 13. A
method of manufacturing the anisotropic conductive 109 connector
device according to any of claims 2 to 8, comprising the steps of:
preparing a metal mold for molding;an anisotropic conductive film in
which a molding space is formed by a pair of molds; forming a molding
material layer constituted by a molding material for an anisotropic
conductive film, in which a conductive particle exhibiting a magnetism in a
moldigaid polymeric substance forming material to be an elastically polymeric
substance by curing, in the metal mold, and disposing the sheet-like
CORREEtOr DI thE Mok g aivfifeAal byt ar@tRén appifing/amagheticd
field having an intensity distribution in a direction of a thickness of the
mat folding fmateiial et AndrEarfying 84 chiiRg treafmentovertned 2
molding material layer, the anisotropic conductive connector device

OBV the>shebt-fikEComhector iftedrdisdonthe arfisotrdpte: Sohalitive
film being thus thaineg.@3 }_»Z:}L'a-lih% Q%@Od of mf\nufacturiri%thgoﬁrgjlsﬂgtgg%ic

subggﬁﬁﬁﬁweormlng ma an elastica
substance by curing in the metal mcold and disposing the sheet-like
connector on the molding matefrial layer:; and

then applving a magnetic field having an intensity
distribution in a directicn cof a thickness of the molding material
layer and carrying out a curing treatment over the molding
material laver,

the anisotropic conductive connector device having the

sheet-like connector provided integrally on the anisotropic

conductive £ilm being thus obtained.

10. The method of manufacturing the anisotropic conductive
connector device according te claim %, wherein, by using, as
the insulating shest, a sheet~like connector provided with a
through hole penetrating through both sides of the lnsulating
sheet,

a moiding material laver is formed in order to £ill the
through hole of the insulating sheet with a molding materizl for

an anisotropic conductive film.



connector device according to claim 13, wherein, by using, as the
insulating sheet, a sheet provided with a void communicating 110 with
both sides of the insulating sheet, a molding material layer is formed in
order to fill the void of the insulating sheet with a molding material for an
anisotropic conductive film. 15. The gaethod of manufacturing the
anisotropic conductive connector device according to claim 14, wherein
the insulating sheet of the sheet-like connector is formed by a mesh, a
nonwoven fabric or a porous sheet. 16. The method of manufacturing the
anisotropic conductive connector device according to any of claims 13 to
15, further comprising the sheet-like connector forming steps of: applying

11. a rébistte otk side§ ot e Msulating iSHeet 16 SforAPa resistiayeér Peeling
the resist layer in accordance with a pattern corresponding to a pattern of

ConngR Bl cHOGE Strictare to be-formed™ thetebi forfitigEalpluraliFofPattern
holes on the resist layer; and filling the pattern hole with an electrode

&5 Ghtictdre“ nfdtefidl £ then pREIING e resistlayar thershy foriming the

hhws,heﬁ‘t'”kﬁ copnector inlwhich_,the ingulatin&shegt is provided_with a

" *%ﬂ?raliFyOoF eletirode Stracttires BXtendéd i 4 direction 11F =~

a molding material laver i1s formed in order to £ill the
through hole for coupling in the sheet-like connector with a

molding material for an anisotropic conductive f£ilm.

12.  The method of manufaciuring the anisotroplc conductive
connector device zcgording to any of claims 9 to 1i, further
comprising the sheet-like connector forming steps of:

forming a through hole penetrating through both sides of the
insulating sheet on the insulating sheet in accordance with a
pattern corresponding Lo a pattsrn of an elsctrede structure to be
formed by & laser processing method or a dry etching method, and

filling the pattern hole with an electrode structure
material by a plating method, thereby forming the sheet—like
connector in which the insulating sheet is provided with a
plurality of electrode structures extended in & direction of

a thickness thereof.

13. A method of manufacturing the anisotropilic conductive



of a thickness thereof. 17. The method of manufacturing the anisotropic
conductive connector device according to any of claims 13 to 16, wherein
a protective film is disposed between a molding surface of one of molds
in the metal mold and the sheet-like connector. 18. The method of
manufacturing the anisotropic condugtive connector device according to
any of claims 9 to 17, wherein a supporting body protruded from a
molding space is disposed between the pair of metal molds and the
molding material layer is subjected to a curing treatment so that an
conpaisotropits conduetivercoringctordevige pfovided withZa sapporting body
for supporting a peripheral edge portion of the anisotropic conductive film
comgratstaired: 19. TheMiethbd of manufacturing the anisotropic conductive
connector device according to claim 18, wherein a spacer is provided
bekvésr the Faif offietal Hitblds SnH the Stpparting FBtytoFoR the
molding space and the molding material layer is subjected to curing ‘
congriaimdnt do-that an ahisotropictontutive BoritectSr dEVIEE “whithdsPa1®
. Qrca;fmde_d with the supporting body for supporting a peripheral 112 edge
© p‘8r ioh of the anisotropic conductive film, is obtained. 20. An apparatus

for fnslﬁgcr%@gaa circuit device c:on]pri3|nlga:yaecjz_,lrccuCl)t]p hoard for an,inspection

i) matrery . uted 3
which has an electrode for an inspection disposed correspondlr‘?@ to an

m018¥§§99548$551 for an aniscotropilc conductive film, in
which a conduc;ive rarticle exhibiting a magnetism in a
liguid polymeric substance forming material to be an
elastically polymeric substance by curing, in the metal
mold, and disposing the sheet-like connecter on the molding
material layer; and

then applying a magnetic field having an intensity
distribution in-a dirsction of a thickness of the molding
material layer and carrving out a curing trsatment over the
molding material layer,

the anisotropic conductive connector device having the

sheet-like connector integrated on the anisotropic

conductive film being thus obtained.

14. The method of manufacturing the anisctropic conductive
connector device according to claim 13, wherein, by using, as

the insulating sheet, a sheet provided with a vold communicating



inspected in a circuit device to be an inspecting object; and the anisotropic
conductive connector device according to any of claims 1 to 8 which is
disposed on the circuit board for an inspection.

110

with both sides of the insulating sheet,
a molding material layer is formed in order to £ill the

void of the insulating sheet with a molding materizl for an

anisotropic conductive Zilm.

15.  The method of manufacturing the anisotropic conductive
connector device according to claim 14, whersin the insulating
sheet of the sheet-like connecteor is formed by a mesh, a nonwoven

febric cor a porous sheet.

16. The method of manufacturing the anisotropic conductive
connector device according to any of claims 13 to 15, further
comprising the sheet-like connector forming steps of:

applying & resist to both sides of the insulating sheet to
form a resist layer:

peeling the resist layer in accordance with a pattern
corresponding to a pattern of an electrode structure to be formed,
thereby forming a plurality of pattern holes on the resist laver;
and

fiilling the pattern hole with an eslectrode structure
material and then peeling the resist layer, thereby forming the
sheet-1llke connector in which the insulating sheet i1s provided

with a plurality of electrode structures extended in a direction



of a thickness thereof.

[

7. The method of manufacturing the anisotropic conductive
connector device according to any of claims 13 to 16, wherein
a protective film is disposed betwesen a molding surface of one

of molids in the metal mold and the sheet-like connector.

18. The method of manufacturing the anisotropic conductive
connhector device according to any of claims % te 17, whersin
a supporting hody protruded from a molding space 1s disposed
betwean the pair of metal molds and the molding material layer
is subjected toc a curing treatmeni so that an anisotropic
conductive connector device provided with a suppeorting body for

suppoerting a peripheral edge portion of the anlisctropic

[

conductive film is obtained.

19. The method of manufacturing the anisotropic conductive
connector device according to claim 18,
wherein a spacer 1s provided between the pair of metal
molds and the supporting body to form the molding space and
the melding material layer 1s subjected to curing treatment
s¢ that an anisotropic conductive connector device, which 1is

provided with the supporting body for supporting a peripheral



adge portion of the anisotropic conductive film, is cbhtained.

20.  An apparatus for inspecting a circuit device comprising:

a circuit board for an inspection which has an electrode for
an inspection disposed correspending te an electrode to be
inspected in a circuit device to be an inspecting oblect; and

the anisotropic conductive connector device according to any
of claims to 8 which is disposed on the circuit beard for an

inspection.



