1 DESCRI PTI ON. AN SOTROPI C CONDUCTI VE CONNECTOR

DEVI CE, METHOD OF MANUFACTURI NG THE SAME AND APPARATUS
FOR | NSPECTI NG Cl RCU T DEVI CE TECHNI CAL FI ELD The
present invention relates tb an ani sotropi c conductive
connector device which can be suitably used for
‘inspecting a circuit device such as a sem conductor
integrated circuit and a nmethod of manufacturing the
sanme, and an -appar at usDESCRIPHE@ECti ng a circuit '
devi ce .conpri sing the anisotropic. conductive
connect or devi ce. BACKGROUND ART An ani sotropic
conductive sheet exhibit the conductivity in only the
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conducting portion exhibiting a conductivify in only a
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i rectiono e Thickness, ~an as a feature at™a
DEcongact el ectrical connection can be achieved w thout

JASY g nmeans such as soldering or nmechanical fitting

and a nechani cal shock or strain can be absorbed to

carry out a soft connection. Therefore, by utilizing

such a feature, for exanple, in 2 the field of an
TEERDIANIEGDNMput er, an el ectronic digital clock, an

el ectronic canera, a conputer keyboard or the |ike,

the 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"

Ain only the direction of the thickness or has a pressurizing

conductingportionexhibitinga conductivity inonlyadirection
of athicknesswhenitis pressedinthedirectionofthethickness,
and has a feature that a compact electrical connection can be
achieved 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




ani sotropi c conductive sheet has been used wdely as
an ani sotropic conductive connector for achieving an
el ectrical connection between circuit devices, for
exanple, an electrical congection of a prlnted
circuit board to a |leadless chip carrier, a liquid
crystal panel or the like. Mdireover, in an electrica
i nspection for a circuit device such as a printed
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for exanple, in order to achi eve an el ectrical

c n bet n an I nspe d, c
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ani sotropi c conductive sheet is provided as a

antpphtePbE RIGRE i comd@atede TregreRl ey ingeakiglqrtrical
device. to be. an inspecting object and an el ectrode

conegt bhoh dretaren ospect © aevifces ,cFor wixarpdardahmlegirical
i nspection. Conventionally, there have been known
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structures in which: a netallic particle is dispersed
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DocCunent (see Japanese Lai d- Open Patent Publication
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insulating portion for nutuall |nsulat|ng them are |,
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Lai d- Open Pat ent Publication
connection between an electrode to be inspected, which is formed

over one surface of the circuit device, and an electrode for
an inspection which 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.
C_onventiionally, there have been known anisotropic
“conductive sheets having various structures in which:

a metallic particl.e ie dispersed uniformiy in an
elastomer (forexample, Patent Docu.menf 1 (see JapaneseLaid-Open
Patent Publication No. 1976-93383)),

| a conductive magnetic metal is dispersed nonuniformly

in the elastomer so that a large number of condueting path forming




No. 1978-147772) ), and a step is forned between the

surface of the conducting path form ng portion and

the insulating portion (for exanple, Patent Documnent

3 (see Japanese Lai d-Open Patent Publication No.

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

conductive particles are contained in an insulating

elastically polyneric substance in an arranging and
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conducting path is formed by a chain of a large

rher rticle 48
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into a nol ding space of a netal ,nold, nol dj . .
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havi n a magnetismin a polyneric substance form ng.
Nopal 8/$al4167Hk) anan@| astical |y pol ymeric substance by

curing, thereby formng a nolding material |ayer and

appl yi agsteepragnédbraeflitadtovddietBtosut acarfy thatcanducting

curing treatnent, for exanple. However, for exanple,
path Birmeleebbirédon Aafethé AhduatdngCpbeibndefocexample,

having a protruded el ectrode formed of a sol dering
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sheet according to the conventional art is to be used

as 55%??6 r. 4 thereis the follow ng problem Mre
NOSp%%?&ica €%)by the repetition of an operation for

causin he protruded el ectrode ich is an el ectrode .
to gthesep an{sotropic conductive sheets, concﬁ.lceclve

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 magﬁétism.in.a polymeric substance forming material to belan
belastically polymeric AsUbstance by curing, thereby forming a
molding material layver and applying a niagnetic field thereto
to carry out a curing treatment, for example.

However, for example, in an eiectrical inspection for a
circuitdevicehavingapmotrudedelectrodeformadofaéoldering
alloy, in the case in which an anisotroi:»ic conductive sheet

according to the conventional art is to be used as a connector,




inspected in a circuit device to be an inspecting
object to cone in pressure contact with the surface
of the anisotropic conductive sheet, a pernmanent
deformation is caused by thg pressure contact of the
protruded el ectrode or a deformation is caused by an
abrasi on over the surface of the anisotropic
conductive sheet. Therefore, the electric resistance

th¥akbuesothet RE1CORMNGIH AR N fornm ng portion in the
ani sotropi c conductive sheet is increased and the
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a problemin that it js hard tq inspect succeedin
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. particle for constituting the conducting path formn
ingBeeied in A Stk devhbEaite Be FyhnSEBRELREIRRIGFT theome
a conductive particle which is formed by a coatin .
in| presswade obngatd Wéthsudid ysusddceByokohhenuanisiogropic
carrying out the electrical inspection of a large
condubeivef sheet cuat pdembnest Hefevmntian dkectusedd by the
substance (a soldering alloy) constituting the
pr&t et Akt bed &h@egkgﬁrtae&hgléttﬁéﬁé ofleViggdriation
nmoved to the coating layer of the conductive particle
is il I8y A SO LRILG 1 6ANGYCET Ve SOGPEAcES £ S JB230Ropic
t he I I . As a

coating layer Is altere result, there is a
oblemin 5.,th the.conductivity, of the.conductin
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example, in the electrical jinspection for . ,
the conductingpath formingportionintheanisotropicconductive
sheet is increased and the electric resistance value of each

conducting path forming portion is varied. For this reason,

thereisa;mobleminthatitishardtoinspectsucceedingcichit

devices.

Moreover, as for a conductive particlé 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 of a large number of
circuit devices, however, an electrode substance (a soldering
alloy)conéfitutingtheelectrodétolxainspectadinthecircuit

device is moved to the coating layer of the conductive particle

‘in the anisotropic conductive sheet. For this reason, the

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




a circuit device having a pad el ectrode forned of
alumnum in the case in which the anisotropic
conductive sheet according to the conventional art is
used as a connector, there ks the follow ng problem
More specifically, in the circuit device having the
pad electrode, a resist filmhaving a greater
thi ckness than that of the pad electrode is usually .
thher fRE @ndler SHERCE hd RBnautitity balBViSHnidd portion
order to reliably carry out an el ectrical connection
ot ad el ectrode of the circuit device having"
lstggaggggét filmfornmed thereon, there is used an
ani sotropi ¢ conducti ve sheet .in ich.,a conductin
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insul ating portion is provided. By repetitively using
a Ghed dn deviiss: hapied coRadeel eetshdet fornpshedepl uminum, in
per manent conpressive deformation is generated over :
the heasondusthingh pditch afidstngppar tonducthee eflozest;, ddmording
el ectric resistance value of the conducting path

tofetiananpoitiomel mitthes aBiesOLEORI EofiNBdUSE) itheheels the
is increased or the stable electrical connection of

- follGweepdueth D@y path form ng portion f or the pad

el ectrode is not achieved. As a result, the electric
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an_inspection.in th ircuit 6 board for.,an inspectio
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is hard to inspect succeeding circuit devices. In

i t
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circuit device. In order to reliably carry out an electrical
chnection 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 repetitivelyusing such ananisotropic conductive 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 inéreased or the stable.
electrical coﬁnection .of the conducting path forming portion
forlthe pad electrode is not achieved. As aresult, the electric
resistancevaluebetwéenthepadelectrodewhichistheelectrode

tobe inspected and the electrode for an inspectionin the circuit




the circuit device, the connector device is

constituted by the anisotropic conductive sheet and a

sheet-1i ke connector in which a plurality of

el ectrode structures penetrgting and extended in a

direction of a thickness is arranged in a soft

insulating sheet forned of a resin material. In

addition, the electrode to be inspected is pressed in
boeaiat dotr vht tnépecel ect 1 odeasiddict UbRseglichh®y, there is a

sheet-1i ke connector -in the connector device, so that
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the inspecting object can be achi eved or exanpl e

see t i di
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anese Lai.d-Open Patent =~ Publication No
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Patent Publicati on No. 2002-24419), and Patent
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Publ i cation No. 20-278989)). However, in the

a pbwnetity afeleed meke styed HureshpePat eat inPosndesk tended
(Japanese Lai d- Qpen Patent Publication No.

in19W-EEFHALY) of theHRajlgms Doeuseninded Japanes€t insulating
Lai d- Open Patent Publication No. 2000-324601), the
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Publ i cati on No. 2002-24419), and the Patent Docunent
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el ect r.od be |ns cted in,the circuit devi
of S e i ye s el drb"CoRaf et RELEE, i dhat
: of .t he eIectrode structure of -
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—-0Open Patent
Publicatioh No. 2000-324601), Patent Document 6 (Korean
Laid-Open Patent Publication No. 2002—24419), and Patent
Document 7 (Korean Registered_Utility‘Model Publication No.
120-278989) ) .

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 No.




t he sheet-1like connector and the conducting path
formng portion of the anisotropic conductive sheet
are snmall, there is the follow ng problem More
specifically, the alignnentyof the anisotropic
conductive sheet with the sheet-|ike connector is
carried out .by forming a positioning hole in
respective peripheral edge portions or fixing the

20F89RE8Y) YeiPeticPhaEal 11048 Ot hE QRIS 19 off LABEeSH@PEsde to
supporting bodi es having the positioning holes and
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. pitches of the electrode, structure of the.sheet-l.ike
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the ani sotropi ¢ conductive sheet are reduced, it is .
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in the case in which a desirable alignment is once

ofi Fht emeiraronie gusiudtova sheet afetsmatbndikelegls the
path formng portion and the el ectrode structure is

fofjeoweiad es-obilbem. t he connector device is used. In the
case in which the connector device is used in a test
i N arddddhspheaPLi @4 UL, eRKir GNRMmenftOr o f eXaBPli Rtropic
burn-in test, the positional shift is generated
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connector an t he conductingpath form ng portion of

the ani sotropi.c caonducti ve .sheet due .t di.f ferenc
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t he ani sotropi c conductive sheet and a natgrial f or

portions or fixing the respective peripheral edge portlons to

frame-shaped supporting bodies havi-ng the positioning holes and
inserting a common guide pin through the respective positioninc_:f
holés.

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 1s harder to reliably align both of them.

Moreover, also in the case inwhich a desirable alignment |
is once implemented, the positional shift of the conducting path
formincj port_ion and the electrode structure is generated when
the connector device is used. | In the case inwhich the.connector
device is used in a test in a high temperature environment, for
example, a burn-in test, the positional shift is generated

between the electrode structure of the sheet-like connector and




form ng an insulating sheet of the sheet-Ilike
connector. As a result, there is a problemin that an
excel l ent electrical connection state cannot be

mai nt ai ned stably. For thisgreason, there has been
proposed a connector device in which a sheet-Iike
connector is provided integrally on an anisotropic
conductive sheet (see Patent Docunent 8 (Japanese

thle@ldhrdRan Al S Bubl A 6aL P NG ¢ u%ﬁalféé%tzzlﬁog%icﬁg&dmtive

Pat ent Docunent 9 (Koféan Patent

7 . at.ional Lai d- Qpen Pat ent .
S L6 SPOB 472055 L brevans L ph R eeBa g il
£ de ice.de%%ribed in the Patent Document 8 (Japanese

OF ot Y- Eh CPSt Hit SPUIAR IR EPBAVRE 1 ve1fre bspdegmateReal for
Pat ent Docunment 9 (Korean Lai d-Open Patent
foppppgcaki baswhat Do BRI O)f (thet sheatt-didle CandeCpen. As
Patent Publication WD 02/084730)), the sheet-I|ike
a rosnbtt othamd e rawvbiemr dpi theenducékyel bdgete At rical
- sinply provided integrally. Therefore, a bonding
copnget ioet yeehe t bensheabe Inkin €oNnegt SFangd  the
ani sotropi ¢ conductive sheet is conparatively small
For rd:hiRi5€33Q0n, ! ﬁhéﬂlieh§$§>%ehgb%{}§BoC§1e& Q%ohﬂ?_eﬁgpc%@ ce
is carried out repetitively, peeli’ng is easily Cause
: interface .het ween he sheet-|ike cpnnectar. and
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a conducting failure pbetween the el ectrode structure
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form ng gortion of the anisotropic conductive sheet,
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in respect of a durability.
Document 9 (Korean Patent Publication No. 2002-79350

(International 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 Laid-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 ;Lﬁtegrally.
Therefore, a bonding power between the sheet-like connect-or' and |
the anis-oltropic conductive sheef is comparatively small. For

this reason, 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




Pat ent Docunent 1 : Japanese Lai d- Open Patent
Publ i cation No. 1976-93393 Patent Docunent 2 Japanese
Lai d- Open Patent Publication No. 1978-147772 Patent
Docunent 3 : Japanese Lai d-©pen Patent Publication No.
1986- 250906 Pat ent Docunent 4 : Japanese Lai d-Open
Pat ent: Publication No. 1995-231019 Patent Docunent 5
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- Patent Publication No. 2002-24419 Patent Docunent 7
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. work for aligning a sheet-like connector is not
19Yeydds@d and an excellent electrical '

“Patent Document 2 : Japanese Laid-Open patent Publication No.
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Patent Docﬁment 3 : Japanese Laid-Open Patent Publicatidn No.
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P-atent Docu.me.nt 4 : Japanese Léid-Op.e.'n Patent Publication No.
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Patent Document 5 : Japanese Laid—Open.PaEent Publication No.
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Patent Document 6 : Korean Laid-Open Patent Publication No.
2002-24419

Patent Document 7 : Korean Registered Utili_ty Model Publication
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'DISCLOSURE OF THE INVENTION




connection state can be obtained even if the pitch of
an electrode to be a connecting object is small, and
furthernore, the excellent electrical connection
state can be nmaintained staBly also in the case of
repetitive use for a long period of tine or the case
of use in a high tenperature environnent. Moreover, it
is an object of the present invention to provide a
PROBILBMG Tapabl 80DVERvant ageously nmanufacturing the
ani sotropi c conductive connector device. Furthernore,
it i ghanpPds&at @fvdte dif @seNbebAVRAEE Bat8d B Midebove
an apparatus. for inspecting a circuit device in which
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obt ai ned even an el'ectrode to
UIt devi ce be an | ectln
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electrlcal connection state can be mai ntained stably .
shgpislifeREnEsser drs ?%Eéﬁqf%l%@d@é’él FppxgefdRy tihsda+cal
of tine or the case of "use in a high tenperature
coppetEbanshatelarrdekipbitednedtevien hhthppddichoef phelectrode
present invention to provide a nethod of producing an
to beissodmopt ci wpoldiet t ve staiigcimnd fhavhagmdhes ehieeatagldsent
efficiently and i nexpensively. 11 MEANS FOR SOLVI NG

eldtEr PROBLENMD HE dif @30te icRVEBEI 881 HegiRegNs PRSEy idlso in
order to achieve the problens and objects in the
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con UCt I ve ‘connector device conpri sing. an
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Moreover, it is an object of the present invention to
provide a method capable éf advantageously manufacturing the
fanisbtropic conductive cogggctor dévice.

.Furthermbre, it is an object of the present invention to
provide an apparatﬁs for inspecting a circuit device in which
an excellent glectrical connectipn state can be obtained even
if the pitch of. a‘n. electrode to‘be inspected in a circuit device
to be .an i.nspecting bb'j éct is small, and fu.rthermore,_ the

'-e.xcéll{ante.iectri(:al gOnnectioﬁ state cé’n‘ be méint'a-ined stably
__ai§O' i:r;_lt.he case of -repetitive use fér é-lohg‘ period .of.time
'Vc.>r the "c':a.s.‘e- of us_fel. 1n .a-hi‘njﬁ temperature environx;te_flt; |
In addi_t-ibn,'it- is an obj ect of the present invention to
prov:Ldea m't—:fthod of produc'ing' an aﬂi sotropic ¢thuctive c:'dhnector '

:havihg'these_féatﬁres'efficiently and'inexpensivelyf




of conducting path formng portions extended in a
direction of a thickness in a state in which they are
i nsul ated fromeach other through an insul ating
portion; and a sheet-like-ggnnector in which an
insulating sheet is provided with a plurality of

el ectrode structures extended in a direction of a

t hi ckness thereof, wherein the sheet-1like connector is
provided integrally on the anisotropic conductive film
in a state in which each of the el ectrode structures

MEgﬁspgaﬁgéo @nTﬁﬁcﬁhé%%égf conducting path form ng

portion e aff sot conductive film 1In this
case, in this specification, "provided.integrally" )
i npl TR& PERSEhENYRBELOR| §2® dsifife 8 BFEST detiaghieve
the ani sotropic conductive filmso as not to be
- thenrupitigpamevdoPbiestpott thilenpriieraprindegeni bed mdiavg and
- state. Thus, the sheet-like connector is provided. -
prowidgs ahlap ieo t ropd carvrshiampiecc aunelticd T deviickmomprda sing:
state in which each of the electrode structures is

‘posidrd engdoeRropaeh-aididie wonrdustpmgrddd wiehmn purality
" portions of the anisotropic 12 Therefore, a work for _
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nd an excellent electrical connection state can be

o AR (EYSTL EPd  SIRR 1P dEutcacr
oS ki, Sgnnsctar ks provided. imearally on the

a sheet-like connectdr'in which an insulating sheet 1is
provided with a pluréiity'of electrode'st#uctUres extended in
é'dikéction of é thickneés'thereof, | |

Qhérein the Shéet4like connector is provided.integrally
on the ahiSofropic-coﬁductiVe fiim_in a state in which each of
the eiectrode structures-is. pOsitiéned on each of the conducting’
path forming portions of the anisétropiC'conductive filmT

:Inthiscase,inthisépedification,“providedintegrally”
impliesifﬂat.thesheét;like conneétOr:ig provided -on tﬁe
_aﬁisqfﬁbpic:conducti;éifilﬁ.so:asthjto_be mﬁtually'moﬁabié
tbpoéitioné iﬂ'an.ihtééfal.bonding_staté. o |

..'.r_hu.s,_ the. sh'elet—li];:é c:'oﬁﬁecfor is ﬁrdvid‘ed in_ﬁegrally bl_i
ﬁhe‘ anlis_o't:;.opic _conductii?e f__illm-in a state, in'Whici}:eéc:h of E-h_e_.‘
élédtrgd§ étructuréélié p6siti§hed pﬁ ééch of=thé.condﬁctipg

"4p_at:_'h'_"f:drmi'r_ig"p'orti'oris*_-o:'f ‘the anisotropic conductlve fi'-l_r_rt."“




of repetitive use for a long period of tinme or the
case of use in a high tenperature environnent,
therefore, it is possible to stably naintain an
excel l ent electrical connegbion state. w thout
generating a positional shift between the conducting
path form ng portion of the anisotropic conductive
filmand the electrode structure of the sheet-like

TheRBREEEO a WMMEBY B2 11 dIGARhEOLK OPE L1 RNUUEhEV o is not
connector device according to the present invention

el S ST e SRR B ST SEARE 8 o

Foug penet r roug

i des of the jnsulat] S t and the_ el ectrode .
ob T RRANET & TorBo MEE 1] Rae Pl SGGHOHOI© DPraComReting

el ectrode structure is provided in the through hole
obpertet tat $FAyLL hr ough both sides of the insulating

sheet. Therefore, it is possible to stably maintain

an ekeeladshttiog,ecthecatharnnicdie ogosharcton t houtprovided
- shifting the position of° the electrode structure of o
inthBgrshegbnl ttkeanopbeebpl c boridhetiveerfi Iihe Alissoin apease

conductive connector device according to the present

of | AUENLOR,d S RBEACH ‘?erﬁl?gle%eir@oﬁhéf ke b3 %h@%ég@%f use

structure of the sheet- e connector includes:

in A (BB U5 PR BBGRUIECE L BEL PSS 30 oo
o SRR PR AD I RSO e B Rl 2
without generating a positional shift between the conducting
path forming portion of the_aniéotropic conductive film and the
electréde structure dflthe sheet-like connector.r

_Moreoveﬁ, the aﬁisotropic conductivg.connectorrdevice7
‘ a.ccording'to the p’rése.n'trinvention is characterized in that the
sheet-likeconnectorisprovidedwithathroughholepenetrating
through both sides of the,insulating sheet and the electrode
structure is provided in the thrpuqh hole.

'Tﬁus, the eleétgodé Stfuctufe:is provided in the through
'hblé pénetfatiﬁg thfoughfbbth,sidés of the insulating sheét.
.Therefore, it is possibléuto étéblylmaintain'an excellent
elecfriéal cbnnecﬁién'étaté without éhifting the.pQSition of
“the electrode strﬁcturé éf'the sheetéliké_connector..  _:'
| Fﬁfthermqre;theéniéoﬁrépidcoﬁduétivégéﬁnechrdevice:

‘according to the prés’e_ht_invénti'oh is'c'haracter_i_z‘ed in that the




t hi ckness of the insulating sheet, wherein the surface
el ectrode portion and the back electrode portion are
coupled integrally through the coupling portion. By
such a structure, it is posgible to reliably forma
‘conducting path fromthe surface el ectrode portion
~exposed from the surface of the insulating sheet to
t he back el ectrode portion exposed fromthe back face

' elQEtf:B@e' BethathNg shaeate tduough 1he ooihidt & Gl tudes:

portion. Consequently, it is possible to stably

nl\/glr gg\a?léln f%%ﬁee(feeét C{Hr ogog%& d@i&&@éﬁ] %%hoé‘ s%tr"i‘t &e of the

e ‘ani so I'cC con i Ve conhector devi ce
according' . to'the present invention is characterized
ln?ﬂl?FéPgaS?ﬁ?Bugh hole for coupling: is forned. on the

cinsulating sheet of the sheet-Ilike connectaor,

i nsud AETg epeFt rofe do Kt tHeomMXPOEeEh £ EOB Ghdhacts %Cfau @Fnthe

is provided with a protruded portion for coupling
inshiebhing ghettudedl from a surface thereof, and the

protruded portion for coupling in. the anisotropic 14

conducihye: &l raius: ipsetien ertéhdedhinughdieketfion of a
coupling in the sheet-like connector. By such a :

th§é]£ﬁ'§§é”@f the MQtridedy parddon for coupling  which

fornmed on the anisotropic conductive filmis

'nS%sﬁ i Dehfe hieaual Qfé&é&&ecgueltaeg WHENEhS back

forne

electrode portion are coupled 1ntegrally through the coupling
portion.

By such a structure, it is-lpos_si'ble to reiiably form a
'con_duc.ting path from the surface elect_rode portion e_xpose'd from
the surface of the insulating sheet to the back electrode portion
exposed from the back face of t_he insulating sheet through the
short circuit portion. -Consequen_tly, it is possibie to stably
maintaio an excellent electrical connection state.

Moreover, the anisotropic conductive _connector device
_. a_ccording‘ to the pre-sehtri_nv‘e_ntio‘n is 'chareo'terize_d in that a
_throogh hole for co.u‘p.lin'.g; lS _formed'.ori the ir.l.SU.lla-t'JiIl'g she.e't of
the sﬁeet—iike connector, . |

‘the 1nsulat1ng portlon of the anlsotroplc conductlve film
is prov1ded w1th a protruded portlon for coﬁpllng whlch is
:protruded from a surface thereof, and | |

‘the protruded por_t'lon for c"oupii’ng in the a‘nisotropic




sheet of the sheet-like connector. Consequently, the

sheet-1i ke connector is brought into a state in which

it cannot be nutually noved to positions over the

ani sotropi c conductive filjyp Asa result, the

generation of the positional shift between the

~conducting path form ng portion of the anisotropic

conductive filmand the electrode structure of the
coshgetikekei cRMECli¥e rtGan ke thee¥BRbEEh NG Be &+ aldupling

Furthernore, the present i.nvention provides an

lnaghéotsﬁggtglfggdg&tlfle\!gtgﬁpnnect or device corrprl Si ng. an

ani sotropi ¢ conductive [n1prOV|ded with a plurality

of ¢ nductlng ath form parti o £xLen ded

di r BYi D P SBERRFdRRes e It of "R PP R EGRT HOT fhgypling

are jnsul ated fromeach other through an insul ati n%
whhehi1Horgsd. on té}?eéPlFPﬁéoEéﬁrFé&%?cﬁ%V%fnl R Lf inserted

i nsul ating sheet is provided with a plurality of -
1inghectheritgishe le foremund ool ¢ i s£ afimasten shegmsalating

t hi ckness thereof, wherein the sheet-like connector is
_sheategmﬁte@han1aﬂaetﬁﬂxk§:r@pmoecanductl\Epﬁsdquentky, the
-~ state in which each of the .15 el ectrode structures is

Shees+1ipaedroR2aehi ol idieaonaustd BEatpath whath 1Y cannot
' 6ortions of the anisotropic conductive filn1 n.this

e ffi: tlhlreﬂ( fnﬁ{ergctistlrbege CE@EhQnovef ek At 88t ¢ (l; 'c‘%ﬁlductlve

onnector 1S |ntegrate
ﬁ@lSOthplC conductive filmover the anlsotroplc
.conductlve filmso as not :

As aresult, the generationof thepositional shift between
the condﬁcting péth formingportionoftheanisotropic co'ndt.icti'v_e
fiim and the electrode structure of the.sheet—like connector

‘can be preve_n'te'd more reliabiy.

Filr_thermore, the.' prosent invention p‘rovidés an
anisotfopic conductive connector device comprising:

an anisotropic conductive film provided with a plurality
of conducting path forming portions extended in a direction of
a thi‘ckn_ess‘ in a stat'e‘,.i.n whi.ch they_are insulat_ed from each
other through an 1nsulat1ng portlon, and |

.a sheet llke connector in wh:Lch an 1nsulat1ng sheet is
_provided with a plurality of e_lectrode struct_u'res .extended in
:a directionﬁdf a thickness thereof, | .

whereln Ith‘e sheet—_.'li-ke .cori_ne.ctor__ is integrated on .t_he

_'anis.otrop::i..c__" condu.ctiv,e,film in a state in which each of the




to be nutually novable to positions. Thus, the
sheet-1i ke connector is integrated with the

ani sotropi ¢ conductive filmover the anisotropic
conductive sheet in a statig in which each of the
el'ectrode structures is  positioned on each of the
conducting path formng portions of .the anisotropic
~conductive film.. Therefore, a work for aligning the

e18BeBbabi kereOPRLES Of s iH ARl ohedUbhedadRdo ANtk CRIHRHt ing
- electrical connection 'state can be obtained even if _

e | egt e to

,pa‘cg fgﬁffggsﬁraﬁzbg?g (g]gld# ?o%&l%ﬁ:erésxﬂleet%w%&connec

S 'f %grated w th the anisofropjc cqnd CtIV% fi,l.m

over R B3 At r oPi BTt F e P §9AEAe

repetitive use for a long. period of time or the

th%‘a%%hqefe—liW%Cﬁngﬁctemérlmﬁﬁgeraéﬁﬁﬁi vhhRhdhe anisotropic

therefore, it is possible to stably maintain an
Coed@etimtfi_élneotretrc’ehe eaoisetropn cstandunt iieufilm so as not

generating a positional shift between the conducting

to ped hndiioranl g movibh e 0f gdiel tiamiss.ot ropi ¢ conducti ve
filmand the el ectrode structure. of the sheet-like

ConNmBRiOr £ HOrHaT-1 e RN CRNAUAdR with the
connect or device 16 according to the present invention

t t b '
S I, S e S S P g
nsul Lng. sh et an he etectrﬁde structure

Sh%?h%\ﬁ“d&d Fhen - OfhER8I ??Bﬁ‘éd%tsr‘iﬁ%{%”é‘eiss is

provi ded in the v0|d
p051t10ned on each of the conducting path forming portions of

the anisot’repic conductiv"e film. Therefore, a wo-rk foraligning
the sheet-like connector is not required and an excellent
electrical c.onnect'ion state can be obtained even if the .pitch
of the el-eetrode to be fhe eennecting object is. sma'll..'

-In addition, the sheet-like connector is integrated with
the anisotropic conductive film over the anisotropic conductive
film, -Al-so..in the case of Vrep.e'titive use for a long period of
time or the case of use in al high temperature env:.ronment,-
-therefore, i-t is pc__)ss_lbile -t:ostabl.y.ma.l:ntaln :an e:.;'ce_l.len-t
electr1c31 conﬁéCtion efate.without genereting a p@sitional
- shift bety;veeﬁ the eond}lcti-ng ..path fo'rmin.g p’ertioh of the

Ianisetlrop.i.c co:_ad_uc't.'iv'e. ‘fil_m_end the electrode st_ructure'e.f-_the
| s‘heet_—_'li_ke'. clon_r-ie'cto_r_.. | e

Moreover, the_anisetropic‘eonductive connector device




conmuni cating with both sides of the insulating sheet.
Therefore, it is possible to stably maintain an
excellent electrical connection state w thout
shifting the position of #fe electrode structure of

t he sheet-1like connector. Mreover, the anisotropic
conductive connector device according to the present
invention is characterized in that the insulating

acébeein@f o B8e Preglenltl Keva&OPIGE i® cherdOt&®lzdy ia tTesh the:
a nonwoven fabric or a porous sheet. If the insulating

Shﬁeggﬁi,i]?‘%] cb'ﬁ%e%'ﬁ%?tiéf ggﬁr%&%?%%@{ alvoid CoREh DYat 18y with

€ nonwoven e porous sheet, thus,

oo LD ICCRE! HO® WCh 1Bt ASSRIREC it Lhe, by -t S boture

. materjal  constituting the anisotropic conductive film
15 oprpidrhest VRS 6F01%ausi ng the ani sotropic conductive
filmand the sheet-like connector to adhere to each |
ot hdthiss diredliertidssleotsianuoisings 19 pProviidesedny dhe void
state between the voids. Consequently, the sheet-Iike
commumierd toing awilid | hber adiedb s tdf t hbeanisstYaipirgy sheet.
, conductive connector reliably.and firmy.

ThAESSwH NOL Y, ikl PossPBIsl Rl d@atsTpbhyiABaNhabn @xd@l@ent
- 17 excellent electrical connection state w thout

el@{lﬂxfit |09 dhe Rasidd er a0k &rh?hS{lgCéﬁfg@iﬁé ried W i®tion Qf
the sheet-l1ke connector. [In addition, according to

ond N8RRI PSTHLRY Y IRR T g g

for rl&%?:e%%etrr:e trlrlees %nits%%r%%qu%\é%rgiufc%qrvjec c%rnnterc]:%or device
'accofding to the present_ invention is 'characterized in that-the
insulating éheet Qf the sheet-like connécto.r is formed by a mesh,
a nonwoven fabric or a .porous sheet.

-If the insulating sheet of the sheet-like connector is |
formed by the mesh, thé nonwoven fabric or the porous sheet,
thus, .the electrode structure can-be provided in the woid
COnﬁnuhicating with both sides. Furthermore, the material
c.'onstituting the aﬁisotropib conductive film or an adheslivé for
_é'ausin_é; tﬁe anisotfo_pig conductive f_i.lm and the ‘sheet;—'_li-ke
:cb'nnector to adhere t.o each other is cured_in the o-th.é;r voids
in a permeation state between the voids. Consequently, the
éheet%likewconnécﬁér‘can be ihteg:ated.with the anisotropic
.cdndﬁct_ive connector .reliaﬁly and :_Eirmly.

Accor'dinlgly, it is po.ssiblle to stably maintain. a more




porous sheet. Therefore, a work for form ng a through
hole is not required in the manufacture of the
sheet-1i ke connector, and the sheet-Iike connector
can be manufactured efficigptly and inexpensively and
t he ani sotropi c conductive connector device can also
be manufactured efficiently and i nexpensively.

Furt hernore, according to the anisotropic conductive

exE@TTSﬁEOEel@%‘EH@alt PenhBsyk 8hi %a%Be%‘«tlt%uEh%hlftlng the
. Sheet-like connector is forned by the nesh,

oo PRELBHER ST R Sebhact tE%E%“?o<%Q9ﬁéSP§§?£?3§@%%4¥§ﬁ$°r

ani sotropi.c. conductive fil m of he ani rq
ottt Roe E SR RectororEHBOhBet i RetaohTERtor Ganiduct ive

provi ded on a nol ding materi al Ia er in a netal nold
compgctps dedligieng the einallphjay ishestibjakt Ehe (Freaf-like

curing. treatnment. Consequently, the elastically
copoégberi Ts sistahby chestesbti et henmmddemgf ket B¢ it the

layer is cured in a perneation state into the nesh, o

potdes nHwwyenthabereref 4 heHoreustoheatig aTth:eleh@;lole is
it is possible to integrate the sheet-Iike connector

-noﬂ"! f%ﬁf@e@ﬁﬁ%ﬁu@ﬁhﬁuﬁ%%%' ¥8 fihd BH&Kld-ablye @hnector,

y Mor eover the ani sotropic COﬂdUCtIVG connect or

ancﬁj% E%n%gthgecgﬁeﬁg %aﬂl@laeégdro 'esf £ 1c%1ﬁn%1y

charac erlze ani sotropic con ctlve

ERE A P e A
eV aenany asg%gdm“é’é&%ictlﬁ’?éé'e"f'f‘ic‘ixeﬂt?'yt and inexpensively.

Furthermore, acc_ordlng to the anisotropic conductive
' connect_br 'device, the insulating sheét of the sheet-like
conneétofisformedbythemesh,thenonwovenfabricortheporous
sheet. - Therefore, wheﬁ the sheet-like cénne'ctor is to be
integrated with the'-‘an-iSOtl_"opic conductive film of the
anisotropic . conductive coﬁnector, ‘the sheef—liké. connector is
'provided on a molding material layer in a metal mold -_and tﬁe
molding material lay.'er'.is. -subje_'g:t.ed to ‘a cufing treatment.
:'Consequ.eﬁf-_ll_y, the eJ..-a"_sltiCall.y polymei:ic s_ﬁbstéi'ice constitutiﬁg
.. ﬁhé molci_iﬁcj*material layer j.s éured 1n é.'ijermeation state .int'_o :
..the me_éI{, | th;—} nonwoven fabric or the po'réus sheet. Therefor'e,
lt is. 'Po_ssibl.e-to _in.t-eg-raté_ the shee:'t—'l'i_'k.e c._:o.nnecto_r-_wi'th. t.he-
anis.o-t.ror.)i_c'- (._BOI.l'_dU..Ct_iV.(l?..: fllm __:_élj._éb_.ly .a.n‘d fifmly. |

Moreover, the anisotropic conductive connector device




By such a structure, a pressurization and a
deformation can easily be carried out. In addition,
in the conducting path form ng portion, the
conductive particle exhibitjgng the magnetismis
easily brought into an orlentatlon state by the
application of a magnetic field. As a result, a
sufficient electrical contact can be obtained between

acEB%dQﬁB%B:Ehé &R € keSechRibhe £LORSHELEBD PaLNn that the
form ng portion. Mreover, the anisotropic conductive

anSQOREELOL, IRLGE AREordi (9 CSHRLESRYL LOVEILPhbeing

act erlzen hat

SR L e g P L Hkbyi dod. By such &

structure t he ani sotropi c conductive connector
devi tee candueEipatra th ferniRe ®oshientaan kakaecyidude ve
- circuit board for an inspection in a state in which a
pagtiidéepexhilitirsgrd edegneitdsposi ti oni ng hol e forned on
t he supporting body and the conducting path form ng
- por tppsuwth khetankete P @reeRidudkiteonl bha) 4 ddfutmation
positioned to be placed on the electrode for an

canl P8GO Tt iRkl CULA ReaKd oHOT1 2R HNSPRGEEL NG path

urthernnre the ani sotropic conductlve connect or

foglﬁ ]oa:t%.%g;or dﬂ?%a &%r%&l?ctpf grltg%fgt ' %%%}gltlng the

erize ani SO ropirc con

- con; ector devi, bet ween clircu

A G R AR N B IR L R SRR R
I nspection and serves to carry out an el ectrica

apebheektonrt ¢ Raorelerbirldo B iEndpattldd i sfdicient

circuit device and an
- electrical contact can be obtained between the conductive

.particles'in the conducting path forming portion.

Moréotrer, the ‘anisotropic chduétive _cortnector device
according to the present inventio_n is charactérized in that a
suppo.rting body for supporting a peripheral edge portion of the
anisotropic conductive film is provided;

By such a structure, the an-iso'tropic ;:onductive connector
device ca-n.a.-ccurately' be fixed onto the su-rfé'ce of the _ci"rcuit
' board for an inspect:ion ina state inwhicha g;u..ide pinis -in‘serted
in a positicl)n.i.n_g hole Afo.rm_ed_ on th_é' s_;upp_orting body and the
dortducting path formiltl;.p“ortion of the. anis.otrdpic cOnduct:‘tve
rfilm is thus posit:toned to be placed o__n. the electrode fctr an
.inspectio'n in .th-e circuit board fdr an .irisp'ection;, _

Furthermore, the anisotropic conductive connector device




I nspecting electrode of the circuit board, and the

sheet-1i ke connector is disposed on one surface side

pl aced in contact with the circuit device to be the

I nspecting object. By suchga structure, the .

ani.sotropi c conductive connector device is fixed onto

the' surface of the circuit board for an inspection

in a state in which the conducting path form ng '
acperti A8 tPEhENer HUBOL HOBhEi 6ANGUEhE¥EctbE MY S in that the

positioned to be placed on the electrode for an

an&ea%{a%ie%g{a%ﬁbﬁ E%ﬂhtecb&8gr§exfrf<?1e a PirB.%'E@‘éHi B ween a

The electrode e inspected in the cifcuit board to

.be the,inspecti obj ect_can. be thus pressed in._ .

1 8fht R B Rt e A D PRRRE ikt Boar
connect or. Consequently, each of the effective ]
Fo¥ GRITENSSE 105t 3P d FBF HER GOSTHLYRIEE 8P eliks tadcadiGypact ion

conductive connector device is brought into a
ofpressipetiaderipodiengnspreréedyinhehe| etrewte desiiqrtante an

of the sheet-like connector and the el ectrode for an
inspspettyg orl et tdrde ob f cthd dioand tf drozard,i rspect i on. As

a result, an electrical connection can be achi eved

bet waensaash-eliget Ot Pe 5 ASPBELEE di chBesEr FEdk tside
device 20 to be the inspecting object and each

plgtl:g&tirnogSn{:Q{:ta@bﬁl{]%%cEEPEuii:rﬁéth'cé:iﬂocﬂigtt %@,tﬁe%fting
an | nspection. nsequently, the 1nspection for the
ob ééguit devi ce can be executed rapidly and

Cturately. In addition, the anisotropic conductive

connect or. devj ce ) ) .
By such a structure, the anisotropic conductive connector

device is fixed onto the surface of the circuit board for an
inspectioninastateinwhichtheconductingpathformingpbrtion
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 boér'd
to be the inspecting object can be thus pressed in abutment on
the_eleétrode structure of the sheet-like connector.

Consequently, each of the effective conducting path
férmingportionscxﬁtheanisotropiéconductivecoﬁnectordevice
is brought_info a pressﬁre interposing state by the electrode
structure of the sheet-like coﬁnector and the électrodé for an
inspeétion in the circuit board for an inspeétion.

As a result,'aﬁ electrical connection can be achieved

between.each electrode to be.inspected in the circuit device




according to the present invention is characterized in
that, the anisotropic conductive filmis provided
with the conducting path form ng portions which are
not electrically connected2go the electrode to be
i nspected, in addition to the conducting path formng
portions which is electrically connected to the
el ectrode to be inspected in the circuit device to be
tothethenspaaid it obhfett aBY SHUEM ed esitirdeleUf & aniindpection
possi ble to dispose the conducting path form ng
inPRRE @A ridhiRCERANGR M A £ HEELEISh . CUSRIRANGING ! Ohe
the pattern of the electrode to be the connecting
. ' f a .1 h t t ' ' [
infBL8Elon £ FEPLBustIoTHES CE0Es Mty PAErRERY hna
thereby maintaining an electrical connection
aCFE??B%iy: Mor eover, the anisotropic conductive
- connector device according to the present invention |
i s cHapsdiddpnedtha aphaptrppiccpnrilies e parReFbPRidRyY1Ce
portions are disposed at a constant pitch. By such a
acesvrditariey Bweprdsenteipivenhioh tiBeckbratterized tim Hdat,
the connecting object, for exanple, the electrode to .
théanikoitispaet eshdictie Eilauid pdevidediwi fieth8eonducting
i nspecting object is small, it is possible to obtain

pa@? GRIH £ Mo relieekl Eatn HANRRA! LB $HAEB11y connected to
Furthernorée, the present invention provides a nethod

'th%feev]ié(;%é%cf&tfg A0 11hABARLIO { APLGF PRGN CLY i & UMRE A ing

path forming portions which 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
éonducting path forming pOrtion in accordance with a pattern _
cqrrespondingtothepatternoftheelectrodetobetheconnecting
object, for example, the electrode to be 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
'conducting path forming portidns are disposed at a constant -

‘pitch.

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

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




descri bed above, conprising the steps of: preparing a

nmetal nold for nolding an ani sotropic conductive film

in which a nolding space is forned by a pair of

~nmolds; formng a nolding magerial |ayer constituted by

a nolding material for an anisotropic conductive

film in which a conductive particle exhibiting a

‘magnetismis contained in‘a |iquid.polyneric '
ingpbstancen ftelatNEcHBE eidwlcd @ot pbered askbealting object is

pol yneric substance by curing, in the netal nold, and
sudl $POSIN0; ENehaehel ke EORASK! Okn ORxERTIBRL didikctrical

nmat eri a ayer; and then applying a magnetic field
Cohagigg anskn£ensity distribution in a direction of a

PhFckhgds®of “the nol ding material |layer and carrying

out a curing treatnent over the no/din terial

| ay eF U ERRTEGK Yot GpPECE BREUER T SR th RENd A Fe ¢ RRLIOd Of
- having the sheet-like connector provided. integrally .
mapnfaptunhngothepianl sdiduid veordpet bée ngopRgstor device

obt ai ned. By such a structure, the anisotropic
~desonilbetli ¥eoteonneatmris teyi tee haivepry dfve sheet -1 i ke

connector provided integrally on 22 the anisotropic

conduedpyeidd | @ e de mendf agbHr et Adaniageatisdotropic

and reliably. In addition, the nethod of manufacturing
coffu@Pl SOt £ 0D Cixy GRNMCH ¥8169RBCCEIEdBYi £6rRES i Gair

to the present 1nvention is characterized by use, as

oftgglég§ulating sheet, of a sheet-Iike

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
liquidpolymeric substahc.:e. formingmaterial tobean elastiéally
polymeric substance by cufing, in the metal mold, and disposing
the sheet-like connecfo_r on'the molding material layer; and

then applying a magnetic field having an intensity
distributioninadirectionofathicknessofthe rﬁolding material
layer and carrying .out a curihg treatment over the molding.
'ﬁaterial layer,

the anisotropic conduétive connector device having the
.éheet~like connector provided i_nt'egra'll-y on the anis'otrop'ic
condu’ctiv_é- film being thus obtained.

By such a structure, t-he-anisotropic con_ductive_ connector -_

.device having Ith.e sheet—-1like connector provided integrally on-




connector provided with a through hole penetrating

t hrough both sides of the insulating sheet, a nolding
material layer is formed in order to fill the through
hol e of the insulating sheegip with a nolding materi al
for an anisotropic conductive film By such a
structure, the nolding material for the anisotropic
conductive filmis filled in the through hole of the

thiens Wraitddtdopheet athicttvhus euned. cAanseuentdphtddi®ired
sheet-1i ke connector is provided on the anisotropic

ad%gﬂ@ggng§%¥ %ﬁ;ﬁglfﬁbeF to be nutually novable to

ositrons anit sotropi c conduct I ve connect or

deV| vi.ded inte Q isotropic . .
conabri T SBr Tethed sthaabblefPyEERp i3t giyoric
reliably. Accordingly, in the anisotropic conductive
COREHREAVBICORRTOF ﬁ‘ﬂéc%kﬁ%oﬁé]dngt% ¥Rt eppRE invention
- connector is provided integrally on the anisotropic
1issdwdiacttiovd zedlby naca ast the ihaubat thy sbasttof £ mraheet-1like
el ectrode structures is positioned on each of the
counnadtet ipngviaeh otrancghpmuidh hose gferidteranirspthopiugh both .
conductive film Therefore, a work for aligning the

sigbgebr| tke GORNRSt Dig 2shdse hot required, -and an
excel l ent el ectrical connectlon state can be obtai ned

everny 'rrfoltdl?lgpfngegrgglt 5.‘%1?£?§ Ee eholﬁeoérﬂgr to £iil the

connectlng bject I's sma i'tion
aII on th

e M S R R A DES p, eesa
for an anisotropic conductive film.

' By such a- structure, the molding material for the
énisotropic conductive film is filled i.n the through hole of
the insulating sheet and is thus cured. ‘Cbnsequently, the
sheet-1like .connector is provided on the anisotropic conductive
-film so as not to be mutually movabl-e'to posgitions and the
‘anisotropic conductive connector device provided integrally on
the anis:otro'pic conductive film can be obtained easily, readily
and reliably. |

Accordingly; in the anisotropic conductive connector
.device thus obtained, the sheet-1like connector is provild.ed
-integfally on ,the an-isot.roéic cﬁonduCtive f_ili'ﬁ ina sﬁate in which
each of the e;lectrode struc'ture.s is .p.ositioned on each of the
'conducting p.ath forming portions of the ani.s_otropic conductive

£ilm. Therefdre_,_ a work for aligning the sheet-1like connector




in the case of repetitive use for a |long period of
time or the case of use in a high tenperature
envi ronnent, a positional shift is not
gener at ed- between the cond@sti ng path form ng portion
of the anisotropic conductive filmand the el ectrode
structure . of the sheet-|like connector. Thus, it is
- possible to stably mmintain an excellent electrica
isaoneetudmest abrd dbremedrn entthel set hbdadfconnection state
manuf acturing an ani sotropic conductive connector
cafleyd B REGRIH IS Q it ReePpeBERtof NEAtd d-ttiSode to be the
characteri zed by use, as the insulating sheet, of. the

COhEQ‘;ﬁﬁ,ﬁgi@r%rﬁt&ﬁ%ﬁw ng a through hole for

cou on the insulating sheet, a nolding
material Jl.ayer is fornmed i rrder. to fill the _throu
ol 671 oPAEBEIPPng THE T RPStdi i kESRBRRERF or-Tu PROS20ed
. .molding material for an anisotropic conductive film
InEgoERly an dharpis et repke rEndraEl Hadddial Fhprafore, also
ani sotropi ¢ conductive filmwhich is filled in the
in ttireogghe hof e edari Woupissg£os e aedlbdcofiesing or the
protruded. portion for coupling which is forned on the
casnb S alseaM & igdtuehpyeatuteaehoibonngnan d pseitiaml shift
state-in the through hole for coupling which is forned

is 2bt0gehBeatBsUbatiBEnSPREt ciaddiei shgaitt ifBming portion
connector. Consequently, the sheet-I|ike connector is

of 38k 4:f1 Q% Byl o\hddmwyﬁ%ntdotﬂesqéy@&ﬁ%%vcr_w%u‘re

ani sotropi c ‘conductive film nsequent
or SRETTbRE 12k R RAR chonab l e BELSEAE o seanty
mainta.in an excellent electrical connectionrstate.

Moreover, .the method of manufacturing an anisotropic
cqnduct_i_ve connector device according to the present invention
is characterized by use, as the insu.latirigj sheet, of the
sheet-like connector having a throuc_;h hole for coupling formed
on the insulating sheet,

a molding material layer is formed in order to fill the
.t_hrough hole for coupling in the sheet-like connector with a
:m_c.a-lding mat.ier-ial" fof ‘an anisotropic c.onduc‘.c'i_ve film.

By such a structu_r_e,' fhe molding material_ for ‘-an
_ aﬁisofrqpic conductive film which -is f-ill'eci in the through hole '
. for coupling is cured andbecomes aprotrudedporﬁion for coupling
_which is formed on the anis,otroi::ic con&uctix__r’e film t_o bring an

'inser_ti'on :state_ in thé.thr_-_ough‘ h_ole for coupling which is formed




conductive filmand the el ectrode structure of the
sheet-1i ke connector can be prevented still nore
reliably. Furthernore, the nethod of manufacturing an
ani sotropi ¢ conductive comgector device according to
the present invention is characterized by the
sheet-1i ke connector formng steps of: formng a

t hrough hol e penetrating through both sides. of the

oni NgHkat ingusheehgonsiider | nspll agndg Sheai-liikaceorganreer.
with a pattern correspondlng to a pattern of an

Coﬁgggﬁéﬂgf Stf sg"[eeet 49 répc%ol_?‘ylg g@'@%o (?e mu]tually
pro eSS|n y etc i ng met hod,
{ attern ho e an _e] ectrode structure te
oy B L o PRET ROt ENEPebe (B g e SredeT e fhim.
connector in which the insulating sheet is provid
Rttty ofbel gerebaklerr aét bhes Péb?tléﬁaé‘élu Fhgft
dlrectlon of a thickness thereof. By such a
betwe e tilreeconfuct ing Wt thébempagepe sl iomy ofthElor ginisedmepic
sides of the insulating sheet can be forned easily and
comgdeat avel §i linn aacic ohdasioe-twidde tsteryoatirer of the sheet-like
corresponding to the pattern of the el ectrode

coghd HESHI €art qa@gaf@wéfﬁcgcbxsﬂﬂel l@sed 28 iRHGassi ng
nmet hod or the dry etching nethod. In addltlon t he

thf%ﬂl%‘n‘?ofes fth%'rﬁéjt%%%dit ng%setcﬁegﬁ 919%%&%oplc

a plating net nsequent
cof A o PuRgep s oo <RELPTHTRE %@eecl%reé%?%vl.n gytion
is tar%a%telrlirzaeldl lt:>3¥ t%fe gllaggit:rl?gke connector forming steps of:
forming a through hole penetrating through both sides of
‘the insulating sheet on the insulating sheet in accordé.nce with
a pattern corresponding to a pattern of an electrode structure
‘tobe formed by a laser processingmethod 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 thé' insulating sheet is .p-rovided with a
pluraiityrof electrode strﬁctﬁres extended in a diiection of
~a thickness thefeof.
By such a structure, the through hole penetrating through
both sidés df'the .insulatin.g sheet can be férmed .easily and
accurately in accordance with tﬁe pattern co;re-sppnding to the

'pattei:n'df the electrode.structure to be formed by the laser




structures extended in a direction of a thickness

t hereof. Consequently, the anisotropic conductive

connector device having the sheet-1ike connector

provided integrally on thesani sotropic conductive

filmcan be manufactured advantageously and reliably.

‘Mor eover, the present invention provides a nethod

manuf acturi ng the ani sotropi c conductive connector
prdeviseéng. teshoiber ehevery cetphilisg ngetied st eps of :

. preparing a netal nold for nolding an ani sotropic

condyﬁtaadéﬁtfﬂdnm #Hk Wﬂh_-@tlgﬁ H&éﬂw&ﬁ%@m@] ft@lrer@ﬁb@blrode

a par . nol ds: formng a nDI ing material |ayer
I I f
S%%%E&%%.“%%%P#f‘ N %ﬁ%ﬁﬁ@ ."L%&Saé‘ﬁﬁéﬁéwp'& ts
h t t
oS iibl b 3 TS AT T g rg%m.%gzallaytmg
pol ymeric = substance by curing, |n the metal nold, and

the; il g knheonaeeke r Pred idshiettlh e BHE Rkl o edi flgpctrode

- material layer; and then applying a magnetic field
sthavtngesaﬁxtﬂn@a@iiw a diiredbien ont i Ehidikeess omeofed -
thi ckness of t he nolding material 26 |ayer and
car rgomge Qunial uUr ithg t beatpeRbpover cdhéudol déngconnector
material |ayer, the anisotropic conductive connector

de eyt o PRV Mhet BBeeBhBELe | ddtth LOIMNEHOK 1 HRLEHBEGHA DIY on
- the ani Sotropic conductive filmbeing thus obtail ned.
~the anisotropic conductive film can be manufactured
'advantageously and reliably.

Moreover, the present invention provides a method of
-manufacturing the aniso;ropic condﬁcti've connector device
described above, comp-fiéing the steps of:

preparing a metal mold for molding an anisotropic
. conductive film in which a moldiﬁg space is f?__rmed by a pair
ofrmolds;

.forming amoldingmaterial layer‘ cénstitutéd by a molding
material. for an anisotropic-.cohductive film, in which a
conductive particle exhibitinga maghetism inaliquidpolymeric
subétan.ce fo£minq material to be an elastically polymeric
substancé by curing, in the metal mold, and disposing th,é
_Sheét"like coﬁ_nector on the mélding material layer; and

then applyiﬁg a magnetic fj.e'ld having an int_éns.ity.

‘distributionina directionofathicknessof the moldingmaterial




By such a structure, the anisotropic conductive
connector device having the sheet-li ke connector
provided. integrally on the anisotropic conductive
filmcan be manufactured agvantageously and reliably.
Furt hernore, the nethod of manufacturing an
ani sotropi ¢ conductive connector device according to
- the present invention is characterized by use, as the
laiyezuleati rgrehéet;, caft a shedhgrndadednw tdvexr Wiidd molding
conmuni cating with both sides of the insulatihg

ma@@@ggl aaptding material layer is formed in order to
fill the "void of the insulating sheet with a nol ding

mat efh@'arfl%rotqﬂaéala@ Qw.tdu%ﬁ"ftecgggf[’fg{:lcgf &élrm:e E%{etnﬁ% the

a structure, or an aniso

d fil t id ti
sng PRI Ekt itairine o lPﬁ&gefﬁgaﬁacel?% oL F ORI € et ive
cured, Consequentl|y, is possible to easily and

filw babrg Ebisnicbtabied anlsotroplc conduct i ve
connector. device in which the sheet-like connector
i s i3 sgrhtrestwichurae the aot sopfepicvadudiictéveidannector
over the anisotropic conductive filmso as not to be

dewlit-eiddwin27 thevsi et + Di pesidriransorApeotrdiagl yntédqrd ey on
ani sotropi ¢ conductive connector device thus

th&bt ahn8dtr&bec Sheehuhided veoneakor dsn i NHegr L radthited
t he ani sotropi c conductive filmover the anisotropic

radiﬁéxéﬁéﬁﬁgiJIAﬂaIféf&éﬁf?? in which each of the

Furthermoie, the method of manufacturing an anisotropic
conductive connector device a'ccording to the present invention
is charact_erized 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 film. |

By siich a struct_uré, the ‘_molcii:r‘lg material for an
_anisqtropic cornductive- filmis filled in the void. communicating
_With both sides of the insulat.i'ng sheef and J.S thus cured.
Consequentiy, it is possiﬁle to easiiy and re'iiab-ly obta;'i-n the
| aniso.ti:opic conductive conn.ec_t.ordevice in whi.c-h the sheet-1ike
: conne.dtor _i_s. linte_grr.ated with the anisotropic _.COﬁduCtive‘ film

'over the 'anisotropié conductive film so as not to be mutually




structures is positioned on each of the conducting
path form ng portions of the anisotropic conductive
film Therefore, a work for aligning the sheet-I|ike
connector is not required, #gnd an excell ent
el ectrical 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
moivabégr avedowii thonthe ani sotropic conductive fil mover
the ani sotropic conductive film Therefore, also in

the gaser@ingepet ihi \tﬁeU%@us%rtrepl%nq:oQﬁﬂ&qv%f éd:ﬁ&%ctor

or the case of use in a high tenperature environment

deelegstﬁﬁQ%t%ﬂ{éé 't%len%heg%niﬁﬁge? Bﬁé%gg Ihrlglptecgrated

conducti ng ‘ormng portion o € anr so
de structure of the

, ctive f|In1and t he electr
wiERCEHE A SeRscor ORI Y4 F5TBoGYPEI o MtigtiFopic
mai nt ai n an_excel | ent electrlcal connection state. In
CoRdurti R, Tihe ABt RocstoTt arehufdeieh | AgCan odnitdet redsicrode

conductive connector device according to the present
stipvtnrend s pesthaened on eadhiof thatcdrithidtisyl pathforming
- sheet of the sheet-like connector is forned by a nesh,

port homworerhd ahtiisetebpacirolistShecti 148 IfhdiFore, a work
i nsul ati ng sheet of the sheet-Ilike connector is

for forinRd gy thResAreh-11 he AwoMe fiabhie Péqﬁf‘ﬁe@ogag'gf

sheet, thus, the electrode structure can bé provi

exddn 1 \ég.'e‘étﬁh ﬁﬁgbpgoconﬁ@ft !bgeﬁbtalned even if

Furt her nore erla |ng t

the E: %ohr OP Co gg{:f»(') e(?tﬁalbe t?lga ggm?gé‘?fﬁ&’%bfj%ct is small.

In addition, the sheet-like connector is integrated with
the anisotropic conductive filmover the anisotropic conductive
-.film. Therefore, alsé in the case of J.:epe'titiver use for a long
periodoftimeorthecaseofusein ahigh temperature emfiro-n’ment,
a_positional shift is not generated between the conduc‘ting path
forming portion of the an_isotropic conductive film and the
- electrode Stfucture of the sheet-like connector. .Thus, it is
possible to stably maintain an excellent electr_ical connection
state.

In additibn, the method 'of‘m..ar.iufacturing an anisotropic
conductive cOnnéctor'device.accord'ing lto the present inVe.ntion
'. is characterized 1n that the insulating sheet of the sheet-1ike
:.'c:onn,ector 'is f.olrme'd by ar_mesh, a nonwoven fabric .or a pdr_oué :

 Sheet.




causi ng the ani sotropic conductive filmand the

sheet-1ike .connector to adhere to each other is

cured in the other voids in a perneation state

between the voids. As a resglt, the sheet-|ike

connector can be-integrated with the anisotropic

conductive connector reliably and firmy. Accordingly,

it is possible to stably maintain a nore excellent

el eciriaal GRMNQGHNQNsBbateowW EhOUshadE£11W ddithector is

position of the electrode structure of the sheet-I|ike
fofﬂ@@?& gﬁua%ﬁﬁﬁpv%%e ﬂgﬁ%BQEﬂthﬁr&Eeo ”?%93! s sheet,

conductive condector device, e i nsul ating sheet of

t he eet-li ke .conpector is formed by th sh, .the_ . o
thyd. RBGel LPSHEPESoR SEHET IR, o deebtoHIgrar bhe thd . void

mork.for_forning a through hole is not required in |
copmpen hedbiRg t Ut ERofothe SRR« | | KOTERARRRY®r , tARd MAterial

sheet-1i ke connector can be manufactured efficiently
comdith t wekpe tbevat s dmbrtimecandsot i vpi ol lepad wet adieesive for

connector. device can also be manufactured efficiently
- cawsthd nepeasi yetyop Fuir tbrdnot éyeacddmdiang tohet lwheet-like
ani sotropi c conductive connector device, the

comsdt & 110 sgiheet 06 dden sheflr likeure@nDACtwE dither voids
fornmed by the nesh, the nonwoven fabric or the porous

in tzag ggfﬁéa'tm@r ségfgm; ?%‘P‘tﬁﬁeﬁh%héh%ti'dlsi. kepgonneekon+,i $he

I'ntegrate € ani sotropi c conductive film

of, t ani sot r.opi ¢._conducti,ve caonngect.qor, ,the . .
ShHch TFS RO G B IARAHEAT S il ThARgsotropic
materjal |ayer in the netal nold and the nolding

congiehivg JoiRgchr dwdiiebtet At £3d®ivhg treat nent .

Accordingly, it is possible to stably maintain a more
exCeilent‘electrical connection state Qithout shifting the
positionoftheelectrodestructureofthesheet4likeconnector.

rMéreover, according to the anisotropic conductive
éonnector devicé, the insUlating sheet of the sheet-like
connector is fofmed by the mesh, the non~woven_fabric or thé
porous sheét. Therefore, a work for forﬁing a through hole is
ﬁot required in the manufacture of the sheet-like connéctbr,
ahd the”shéet—like connector can be manufactured efficiently
~and inexpensivély_and fhe énisofiopic éonducﬁive connector
device cah also be ma.m.ifa_ctu_red efficiently and inexpensively.

Furthermore, acco:ding to the anisét;opié conductive
:éonnector device[ the insulating sheet 6f the“sheet;like

fconnectorisformedbythemesh,thénonwovehfabricortheporous_




Consequently, the elastically polyneric substance

constituting the nolding material layer is cured in a

perneation state into the nesh, the nonwoven fabric

or the porous sheet. Therefaggre, it is possible to

integrate the sheet-1like connector with the

~ani sotropi c conductive filmreliably, and firmy.

Mor eover, 'the nethod of manufacturing an ani sotropic
‘sheerqductTihg «FoRrReCidlend M€ EsRESOF TH Y tOnhdEtPr esentto be

i nvention |s characterized by the. sheet-like

in%.@g@s%gf r\‘_gnleSt 8H§58fcro?99| YoM ti8 Skilig beEh the
e i nsu

es o ati1 ng shee to forma resist |ayer;

ang%gl}ilgggéhgﬁ?%r Sétsltve %ngltﬁ"tggcc%g%%%t tﬁe CBS{!&SIEQI‘ is

1% 2 p an electro stru

to,he forned, thereby forming.a pluraljt

PrRZiEgdoRnt Hae MRl Eng Hader Ladnd s ftﬂgt?%em%%?f o d and
hole with an electrode structure material and then

- thpewdlding mateadindt Laggeris sHBd ebyefidiqrianguE ey treatment.
sheet-1i ke connector in which the insulating sheet is

Copseyildnilywnithle al g tured It wrol yeeeit sote tshreatanssituting
extended in a direction of a thickness thereof. 30 By

th& UedT i r5d rdGleial 14yés RPSirkkdeih @ pashbytand state into
reliably manufacture a sheet-Ilike connector in which

thi fi@egms%&@t hOGwShERtEadrS PHEVEREboMR Snbur a'THé’ré’fore,

el ectr’o structures extended 1iin a direction of

l-ttfé :i)enses %r eJC.Jmt:%(g %t ereﬁ%o%et\%qqth tehg %EES[’”Wlth the

cor spon ihg°t o

tructure
anJS.sotrop:rLc conductive film reliably and flrmly

Moreover, the method of manufacturing an anisotropic
conductive connector device according to the present invention
isr characterized by the,sheet—like. connector folrming 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 pattefn _
corresponding toapatternof anelectrode structure tobe formed,
thereby formincj apluralityof patternholes.on the resist layer:
‘_and |

filliﬁg the pattern héle with an electrode structure
| rﬁaferial and then peeling the .r_esisrt layer, theréby forming the
'-'_sheet‘—like connector in which the insulating sheet is provided
withapluralityof electrode strtlctur‘eé exteﬁded :Ln adirection

of a thickness thereof.




to be fornmed. As aresult, it is possible to

advant ageously and reliably obtain the anisotropic
conductive connector device in which the sheet-1like
‘connector is integrated on gphe- ani sotropic conductive
film Furthernore, the nmethod of manufacturing an

ani sotropi ¢ conductive connector device according to
the present invention is characterized in that a

pr ot Betdued 4 idtotuctudieSPO5ae hiedsaeare toded®l Iy A8d reliably
surface of one of nolds in the netal nold and the

maplegbthike gonnect OFq ca—ﬁﬁe@E&g feLﬁthh\i%I; f{lg‘iin%uﬁi?zﬁgﬁ%eet

bet ween the nol di ng surface one o e no

vt Ld . Sheet - l.i ke _cqnnect or ;
L5 JEQUERAL TP PR T b I81 EDRE ea ST rEARTEE Hik ppeg sxpenaed
._surface of th al nmold and the el ectrode structure.
ingp QhEeahiaR 94 e t SCoFPEF BT bR ryCaahagRae diid-t Jhe
hinder the nolding material: fromentering the surface
papterpecdhesPondiadcenibetrattampefitdie elpetsgapadeusiure
the netal nold side. Consequently, the nolding _
tonateféoxed.o Be theesndtl aitnis sudstlahe et aadvattageously
stuck to the surface of the electrode structure of

and ke 13heet-dbtes re pRBeatiGht robeeaibhRIEvend tBEnaBtdt device
el ectrical connecting failure and an el ectrica

in CMIRH | B Cathedie 1INt BLARECESET ARl Y inTRWSatlel iSn  the
possi bl e to provide an ani sotropicconductive

anCONNEGE O C%vdlf&dlﬁaﬁﬁn_of executing an accurate

Inspection. ITn a i'on, the nethod of manufacturing

an aEnUi.r%?'lterr?n%ir%, the method of manufacturing an anisotropic
conductive connector device according to thé'present invention
is characterized in that a protéctive film is disposed between
a molding surface of one of m;)lds in the metal mold and the
.sheet~—like ‘connector.
Theprotectivefilmisdisposedbetweenthemoldingsurface
of oneof themolds in themetal mold and the sheet-like connector.
Consequently, it is possible to prex}ent the molding surface of
;the metal mold and the electrode structure of the sheet-like
_Connector ffofa being damaged and. to hinder the mold.:.i..ng material
'.froxﬁ ’enterir;g the surface of the sheet-like conne'ctor, that is,
the surface on the metal mold silde.
anseqﬁently, the molding material to be the insulating
.s_ubstance ‘can not be stuck to the Sur_féce’ of the electrode

A_structure of the sheet-like connector, thereby preventing-an '




conductive connector device according to the present

invention is characterized in that a supporting body

protruded froma nolding space is disposed between

the pair of metal nolds andi the nolding nateria

| ayer is subjected to a curing treatnment so that an

ani sotropi ¢ conductive connector device provided with

a supporting body for supporting a peripheral edge
elpetti ol ebnnkhe ian 501 1ofd aneondeqidote idallnednection can

obt ai ned. Thus, the supporting body protruded fromthe

be MRA #4101 FRRCE ] Saidhl fpo%%%skﬁeti\ﬁ’eel% e sTBhal tePkdevige an

carry out a curing treatnment over the nol ding
' Lal -l ayer. Consequent Lt ES_P ' :
n S S 5 e e EMBR e, b S PRHELE o, Brgepfing

whi ch the supporting body for supporting the
anp%@??ﬁﬁﬁ%ﬂlQ§§§; ion of the anisotropic conductive

filmis fixed by the nolding material layer. According,
to tlieaddisdpnoptle cnidinst p%em@@ﬁﬁé@tvérl@fé\ﬁre@mﬁﬁ%oplc
manuf actured, a guide pin is inserted in a positioning
collat ifeocopdeohotrhiesuppertondibgdye tBermeepmmt lipyvention
is possible to accurately fix the anisotropic

is Catiiters Lennec ttfatdeyise@pottiad e dsupiraceuddt ieom a
circuit board for an inspection in a 32 state in which

moldi o apduet k 809 PALLsEQMUE NG RORHOP0E bhanetal molds and
ani sotropi c conductive filmis positioned to be placed

en e hEpgPhEFLERAS 1o d RSALLAN 10 NP Y acnent

nufacturirg&

ani s
sothat ananiso

oapric congla([;i?f‘ifg connector device providedwith
a supporting body for supporting a peripheral edge portion _of
.ﬁhe alnisotropic conductive film is obtained.

Thus, the suppoifting body protruded from the molding space
is disposedbetwéen the métal moids tocarry out a curingtreatment
over the molding material layer. Consequently, it is possible
i:o obtain the anisotropic copductive connector device in which
the supp‘orting body. for supporting the peripheral edge portion
of | the anisotropic conductive film is fixed ‘by the molding
material layer.

According to the anisotropic conductive conﬁector device
thus manufactured,_ a guide pin is inserted in a positionirig _holo

| _formed on the supporting body. Consequently, it is' possibie
to accui“ately_fix the anisotropic conductive connector devi.ce

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




conductive connector device according to the present
invention 1is characterized in that; a spacer is
provi ded between the pair of netal nolds and the
supporting body to formtheaanol di ng space and the
nol ding material layer is subjectedto curing treatnent
so that an anisotropic conductive connector device,
which is provided wiith the supporting body for

stauppan inigch peid pheidlct Bgepatht Eopmahgt bertion of the
ani sotropi ¢ conductive-film is obtained. Thus, the

an§§8€§6ph§ P& detybativgen st BSsPal bnod tRbRl plggégson the
and the supporting body to formthe nol ding space, and

el{eE%r Ldifng. %Se ; nF?X%. | §, sphbed lgr%u&%t f&rfeg an

reat nent. I S possible to obtain
ani sptropic conductlve connector device in which the
ln§8ﬁﬁgFPpng body for supporting the peripheral edge
portion of the anisotropic conductive film is fixed

by t¥erepver ngthat BeFapd| afemapsitactiusing an anisotropic
Furt hernore, the present invention provides an

congpat aVas:ofrmeqm&rpéevw@ agapindduia tdehiecereospr iigivaption
a circuit board for an inspection which has an

isetestsoterifes am thspection di sposed corresponding to
an electrode to be 33 inspected in a circuit device to

be ah dJasReCE LNGroPi &&d betkert Bﬁea%ilﬁ@td'foﬂbﬁal_molds and
conducti ve connector device. described above which is

enfl SR PO DB 66 Wb OIS (OTLAT RRRERRED.
the trctli rcui: 1g§¥na grtlglli%yter%eisl :’rs]u jegct:*:ggtg%iu%ghg reaatment

50 that an anisotropic conductive connector d'evice,- which is
provided With the éupporting body for supportilig a periphéral
édge portion of the anisdt’ropic-conduct’iver film, is obtained.

Thus, _the spécer is provided between the pair of metal
molds and the supporting body to form the molding space, and
_‘ the molding material layer is subjected to 'the curing treatment.
Conseqﬁently, it ispossible to obtainan ani'sotrdpic conductive
connector dévice in which the suﬁporting body for supporting
.the peripheral edge pOIthl‘l of the anlsotroplc conductlve film
| 1s fixed by the moldlng materlal layer more flrmly. |

Furthermore, the present invent_ion provides an apparatus
for inspecting a circuit deVice comp_rising:. |

a circuit bOard_for an .in_speé_ﬁion which has 'a-r_i_electrode

.fOr an inspection 'di's'posed correSponding to a_n'e'lectrode to be




it is possible to provide the apparatus for inspecting

a circuit device in which an excellent electrica

connection state can be obtained. Furthernore, also

in the case of repetitive e for a long period of

time or the case of use in a high tenperature

environnent, the excellent electrical connection state

can be maintained stably. EFFECT OF THE | NVENTI ON
inAspeortdidngnt ® dihewdrt setiapi to demduc tinspectnngcbbiect; and

device 1in accordance with the present invention, the

sheethki &ﬁis@@ﬁgﬁﬁé Ot oh8u@t DVé deshh &t e@r alldyi @ ddecribed

ani sotropi c conductive filmor is integrated

abb%rﬁﬂ\i&l? 1 sTA8ESE 0L ’onatMQrdirf&fl@beQH r bRCinspection.

sheet-11ke connector is not required, even It the
_pitc of the Iectrodes t be th ting. obj .
i's s?ﬁ?ﬁeguen% xCel T en é?ec rlch%rgﬁ g '% s?%%gg%%ﬁlln
be obtajn In addltlon al so in the case of

Ehepet ity e&%@e {£6r°% thenif SRR oW 6P e mbiag 2 e Ldakt b
of use in a high tenperature environnment, a
itpespppeaRledi Provedodds @W%ﬁéﬁj@@ﬁn@liﬁﬁ%ﬁfw i igrcuit
- portion and the electrode structure is not generated.
demécor iinnghich idn @4&cied Ipadsebkettrdcal abbyneat hdami stdte can
excel l ent electrical connection state. Moreover,

- beasb0d {héq@. t Furh@eaibselr P56 LONMICIHake oE0PEESt Dtive use
device in accordance with the present invention, the

fob hae%nlf:[ a%%lmf%&% &8 t%t@ag@eft{ys@@nl éf‘ﬁ'fdbﬁtﬁé}ﬂaehrature

sheet tornmed by the nesh, the nonwoven fabric or
en@?ngﬁﬁeﬁE?e&heo%x%lignt electrical connection state can be

maintained stably.

.ETIFFECT OF THE INVENTION

According to the anisotropic conductive conhector device
in accordance with the present invention, the sheet-like
connector is provided integraily on the anisotropic conductive
filmor is'integrated therewith. Therefore, awork for aligning
the Vsh.eet—like co_nnelctor is not required, and even if the pitch-
‘of the 'elecl:trodes to be the cbnnecting object is small , an
feﬁcellent.eleCtrical éonnection'state can be obtained.

In additibn, also.in the case b'f repetitive use for a long
' periodof timeor thecase ofuse inahigh te;.mperétur.e environment,
a positional shift between the c.ondUCting path forming. ?brtion

and the electrode structure is not generated. Accordingly, it




a void conmunicating with both sides of the insulating

sheet is provided. Therefore, a work for formng a

through hole is not required in the manufacture of

t he sheet-|ike connector. ggonsequently, the

sheet -1 i ke connector can be manufactured efficiently

and i nexpensively. Thus, the anisotropic conductive

connector device can al so be manufactured efficiently
isansbdsienpensd veltsblRur ilhentaie, thecoedcayléntt kdectrical

ani sotropi c conductive connector device in accordance

coWhthiihe Prosent invention, the sheet-like connector
i s obtained by the |nsulat|ng sheet formed by the

mss'h f&%é}om’\% Q{g Ct8r tll?g ROY OS5 (ﬂ?leé cotx)léiuctive

Ther ore, ’V\hen eet - connector S t 0

integrated wth the a |sotro c_.conduct i
copReShT Lo L ARRAIAITE EOPha DT ERDYs sh%‘é?nmn the
connector is disposed on the nolding materia
sheatthikerseanessiod 16 Kalraipasubyiae 1@@#%1@&1@%%1? \gltformed
~over the nolding material |ayer. Consequently, an
byeﬂasmmﬁalthponqnwbvensﬁ@ﬁxamce?@bnspprguﬁn@h@ﬁ%CHIWhlch
- molding material layer is cured in a perneation state
a void dortuimesiatdhdg ke thooonesifiebrof tha8SimBuist ity isheet
possi.ble to integrate the sheet-1like connector with

is tﬂkeoﬁrae%pt reRkecgopaUChi ¥SrEaRIeehoningl habhyoadd hole is
: |rn1y In the anlsotroplc conductive connector device

noi% Hf c{éd Eﬁetﬁgeﬁgn{lkggt PANSELGls 'ﬁlé&—quir]@é %fnnector.

e case repetltlve use | ong
erlod f ti or.t a use, in_a
coRghaihliy. 'O CSniiE-FERE BhatiBfrat! cBn b maptzg tured
_'eff:l,c:l.ently and inexpensively. ~Thus, the anisotropic

éonductive connectordevice can alsobemanufacturedefficiently
~and inexPensively.

Furthermore, according to the anisétfopié conductive
connector device in accordance with the present invention, the
sheet~like connector is obtained by the insulating sheet formed
by the nesh, the nonwoven fabric or the porous sheet. Therefore,
W_hen the sheet—lij{e connector is to be integrated with the
..ar_l'isotropi_c (_:(la‘n.d'uCt'ive £film of the anisotfopic conductive
- connector, the éheet—like connector is disposed on the molding
iﬂater’ial layer in t.:h‘e metal mold to carry out the curing tre.atment
~over the molding materrial layer. _ Cé'nsequently,' ‘an elastically'
‘polymeric substance con_stif:u‘ting the mélding ma-terial' layer is

‘cured in a permeation state into the mesh or the nonwoven fabric.




|

|

t he conducting path formng portion and the el ectrode
structure is not generated. Accordingly, it is
possible to stably maintain an excellent electrica
connection state. Furtherngge, according to the nethod
of manufacturing an anisotropic conductive connector
device in accordance with the present invention, the
sheet -l i ke connector is disposed on the nvolding

Thii®f et 8 poaabhifofo abiraiyRbig tHie sBBELEONH QB Connector with
conductive filmand thé nolding nmaterial |ayer is

' Q. .. a.,curi tr i [ t . £
e SR, il (PRLR TG Teadeliy B8 gy
reliably manufacture the ani sotropic _conductive. .

conretEBP BT PR GO L YenGaPar FRET CHTHSE &P Which
- provided integrally on the anisotropic conductjve
the isheetyvddkeyvernnacter disngntedrabe@ppdrttuglegrin the case
inspecting the circuit device in accordance with the
of prepeddtiveveaei oy & Aengapésbed opi ¢igenductheecase of use
connector is provided. Therefore, also in the case of
in reepetht tempesetiios endiongmeer, od wésitimnal shhgt basween
of use in a high tenperature environnent, the

thPLshiihefdhg pHtiH FoPRING SR rithencondl teki Stk Patdud atPbBure

portion and the 36 el ectrode structure is not

is SE0GEALED o ACCUMAMN M1, 181 5RATNG dOsBLBPY Haintain

taln an excell ent ricalf connection state.

Furt , ' di to th t f [ ti
‘an SRl TAR CGRaE An CAERGFARBL SWPER  he present |

invention, the sheet-]ike connector forned q; t he ,
i ns@‘pgﬂ:hﬁgn@ﬁéet 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 obtaining the anisotropic conductive

film and the molding material layer 1s subjected to a curing

treatment in this state. Therefore, it is possible to

advantageously and reliably manufacture the Ianisotropic

.conductive connector device in which the sheet-like connectoxr

is provided integrally on the anisotropic conductive film.

Moreover, according to the apparatus"fqr inspecting the .

circuit device in accordance with the present invehtion, the
..anisotropi.c conductive connector is pr’ovidéd. Therefore, also
| in the case of repetitive us‘e'.lfo‘r‘a long period of time or the
‘case of uée in a high temperature ehviroﬁment, the positional

_Shift between the conducting path forming portion and the




constituted by the nesh, the nonwoven fabric or the

porous sheet .is present between the anisotropic

conductive filmof the anisotropic conductive

connector and the electrodeggto 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 renoval of a
cleenddabi wa riRafireCli® fiin 8L Bt 8L I ORLEoEQNAYLY| Vet is

film In addition, the sheet-Iike connector is

: " ¢ . . . .

PO RE R ar “TRe T orauan ™ AR P RS S R P don
Stngrefore,‘the t hrough hole of the insulating sheet

P&%not utilized. Consequently, it is possible to

easily obtain the electrode structure of th , .

sheelUT FRETE BRn s g tobEaEN8APRREWRT PR HEsPecting

surface of an electrode is flat and the through hol e
theschbtupk edenice Therefordangecwidiinghe dereretp gayE@nston,

for inspecting a circuit device having the structure
thdestrddied idtwoveonhiéctocofprrinees bife tdheeinbikating sheet

connector having the .electrode structure in which

cohbEi 8w @GS ohe hehelard hedRokenf far Bandrtthe pdFous sheet
t hrough hole is not present, also in the case in which

istBeeglaet rb%%eetnol R IASRESL RO LHRISUPSTANEE1 /0 JFe the

inspected I's a soldering protruded el ectrode having a

on FBHLoREE S5yt o7 RIS« PERLT WIEC gl ot o b

I
e Spec cah be ~preven
. bein amaged due to the pressure contact_of the CL
ln%?%%’??gd“é‘ 1o, SERPEREC HD B dRSHS A TronRBRE ST TP HLE 15
t he t hrough '

possible to reliably suppress a damage in the inspection for
the substance to be inspected due to .t.he removal of a conductive
particle from the éni'sotrop_ic conductive film.r |

In addition, the sheet-like connector is manufactured by
using the insulatingsheet formedby themesh, the nonwoven fabric
or the porous sheet.. Therefore, the through hole of the
insulat'ing sheet isnot utilized. .Consequently, it is possible
-to easily obtain the electrode structure of the sheet-like
l'c'.:)nrlle'ctor thus obtained in which the surface of an electrode
is flat and the through hole is not present.
| Therefore, a'céording to the apparatus for. inspecting a
circuit device having the _stfuct’ure described above which
: C_omprises the sheet—like connect.of lhavi‘ng the électrode-

- structure in which the surface of_the‘electrbde'is flat and the .




hol e portion in the inspection. BRI EF DESCRI PTI ON COF
THE DRAWNGS Fig. 1 is a plan view show ng an

ani sotropi ¢ conductive connector device. Fig. 2 is an
expl anatory vi ew showi ng agyX -- X section in the

ani sotropi c conductive connector device illustrated in
Fig. 1. Fig. 3 is an enlarged explanatory vi ew show ng
a part of - Y section in the anisotropic conductive

the€e0BBHNk idavdgrésbnst habednitheidse in whiigh theSlattrode
plan view showi ng a supporting body in the

to% ?L%%Ea%%ﬁégcﬁg f%&‘fét 5¥6s §<9H8§<Ctto% edﬁi’éa;‘f‘eecﬁéch Yt & A Adidriing

section vi ew show ng

| [ I d Fi F
oo R oo PR L webgabed b g € i gt
according. to an_exanple of a netal nold for ﬁD|d%P%: b
Pra*ﬁf-’%?%%}r%‘:%ﬁ’f&%c‘?ﬁv@l? | TR SR g) . t7 R Ifpected tan be

expl anat ory sectional view showing the structure of a
prevehhadifnpiae brg alanfagebpuai i hjearseraire deatact of the
- connector. Fig. 8 is an explanatory sectional view
elshbnbdg sarstatieeiaf i eheatthikaglonhelct orswion trbd tdrrough

an insulating sheet in the lamnating material. Fig.

hofe i o 2PiEXPIRNHO SRt Qfra)  vi ew showing a state

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 anisotfopic Conductive connector device illustrated in
Fig.

Fig. 3 is an enlarged explanatory view Showing'ajpart of
ayY - Y section in the anisotropic conductive connector device
illustrated in Fig. 1.

Fig. 4 is a‘plan.view showing a supporting bodylin the
anisbtropicconductivécmnnectoraéviéeilldstratedﬁirFig.i.

Flg 5is an X - - X sectional v1éw showing ‘the supportlng
body 1llustrated in Fig. 4.

Fig.Gisanexplanatorysectionalviewshowingastrugturé
accordingtoanexaﬁéléofan@talmoldformbldingananiaﬁxopic

~conductive film.




in which a short circuit portion and a surface
el ectrode portion are forned on an insulating sheet.
Fig. 10 is an explanatory sectional view showi ng a

state .in which a back el ggtrode portion. is forned
on the back face of the insulating sheet. Fig. 11 is
an explanatory sectional view showng a state .in

whi ch a through hole for coupling is formed on the

insutiafl Mg isheet .edphnalddys setteddanalosy shewingalkhe
view showing a state in which a spacer and a

s tfr'f’r‘@ﬁﬁlté 419 a@%ﬂé&%%ﬁé’é&%é&” £bheoIPh ok Dy £ lérhfe%%e- like

ower no 13 1s an expl anatory sectlona

rcoglg showi ng a state in which a sheet-1ike connector

RO %%osed on the nol di ng surface .of an upper nDId

through a protective film Fig. is an e | apat o

sectiighal VF et sHERM AP ot SEE PR LY o ‘rm%@ State

material layer is fornmed in an upper nold and each of
Cinpdtigh adihrouddohpilg, igFqmpeghonpt dnauday igecehenhlin the

view showing a state in which a nolding nmateri al
lathayeridmpwmiatg@elnt ended configuration is forned in

the metal nold. Fig. 16 is an explanatory sectiona

Vi ewipar bi k| an @ dith tdie seskarged  tDédi SowBi®rd altate
| ayer. Fig. 17 is an explanatory sectional view

in %ﬂ?éﬁ %Sﬁ%]?{é ?,It %cqlrtyig’?i.:gboﬂ ROD LS aldeed fle BEL 53O REON
are formed on an insulating sheet.

Fig. 10 is an explanatory sectional 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 stéte
in which a through hole for couplling is formed on the insulating
s_heet.

Fig. 12 is an explanatory sectional view showing a state.
inwhichaspaeerandasup?ortingbodyaredisposedbnthemolding"
.surfa_ce of a lower'meld.

Fig. 13 is an explanatory sectional view ehc")w_ing.a state
1n rvhich asheet-1like corlnector is disrposed on themoldingsurface
of an upper rrrold through a protective film.

Fig. 14 is a-n_expianafory section__al view showing a state
in which a molding meterial layer is formed in an upper mold

and each of mnetal molds.




Fig. 18 is a plan view showi ng an ani sotropic
conducti ve connector device according to a second
exanpl e of the present invention. Fig. 19 is an

expl anatory view show ng aggX - X section of the

ani sotropi ¢ conductive connector device illustrated in
Fig. 18. Fig. 20 is an explanatory view partially-
showing an enlarged Y - Y section of the anisotropic

condeicd | V& €8NNeExY] ande¥irgesddt Ushd Bl Bhbvdng EBstate
Fig. 21 is an explanatory sectional view show ng the

. st.ruct.ure o .am nating. teri f ai_njn

in B B el g B B g TSR R Sl G enaed
sectional viegw show a.state_i.n ich a through

CoOREFET R bl TERHL Padtiadisig et al . Fig. 23 is
an explanatory sectional. view showing a state. _in )
whi di % $hdietar prehARapOFY S6F ORI HERY BAT hhally showing
insulating sheet. Fig. 24 is an explanatory sectiona

theiew atosd mpdstatma 4 lial Wkivsir.a surf ace el ectrode

. portion and a back el ectrode portion are fornmed on

- the B .f 1dces and chptknbtace ofct hend hsuileat Ehgwsheet state
Fig. 25 is an explanatory sectional view show ng a

in SHAkS al Ra¥YhbencaridrPugh sheheth@rmEDuUDhd Mk ties ifar MBger.
on the insulating sheet. Fig. 26 is a plan view

22824'1 I.ﬂ?@ fé‘iasggéﬂp%feﬁ%l%%}g@ﬁ SRS Qs d@¥hB8ctive
g to a third exanple of the present

connector device éccording to a second'exampl.e of the present

invention.

Fig. 19 is an explanatory view showing an X - X section
of the anisotropic conducﬁive cor_mgctor device illﬁstrated in
Fig. 18.

F_i.g.' 20 ié ‘an explanatory view partially. showing an
enl_arged Y-Y Section of the anisotropic conduétive connector
device illustrated in Fig. 18.

Fig. 21 is an explanatory Sectional .viéw showing the
structure of a laminating material for obtaiﬁing a s_1:1eet—like'
connector. | |
| V'Fig. 22 is an explanatdry sectional view shbwing"a state
in which a through hole is formed on the lamina’tiﬁg .méi.;eri;al..

Fig. 23 is an ‘expl-anator.y sect'i'.onal. viéw showing a state
' i_n whirc_:.h_-a short circuit portion is foi‘med on an ins.ulat'ihg. sheet.

Fig. 24 is 'an.e'x'planatory sectional view showing a state




invention. Fig. 27 is an explanatory view show ng an X
X section of the anisotropic conductive connector
device illustrated in Fig. 26. Fig. 28 is an

expl anatory view partiallygasghow ng 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 |am nating

inRBtieH akuleh cekbiictirBgedhSherin bhke bs@naeetoFodEipdrtion
30 is an explanatory sectional view showing a state

ark rfo\ﬁﬂeﬁ:{]o?h e gﬂggaggla%d! ﬁaégrf?c[qa BE &k 1HsSY AL RY sheet.

shee am nating nmater 31 1s an

I t { h t L
et ?z;sze%e%b@%’f»zﬁné'ﬁgﬂfggmaa%af%%wfsa S £ e
are fornmed on the insulating sheet 32 is, an
in g cAnatidrP sHE P SR A0V FRUP S AB I iy farﬁ?gt@? Whe i inspiading

a back electrode portion is fornmed on the back face
sheg¢tthe insulating sheet. Fig. 33 is an explanatory

sectional view showing a state in which a through

hol erf@r 2eotipl 4 g ansviewntbwimd ke anssdatomge chmshictive

Fig. 34 is an explanatory sectional view showing a
codh@t€or | e WM& RcIRAGRY tand 2h3¥BPekhHTDe b@ﬂytreé @resent

di sposed on the nol ding
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 shbwing 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
conﬁector.

Fig. 30 is an explanatqry'sedtional view showing a state
in which a throughfholeris formed.ontan.iﬁsulating sheet in the
laminating materiéi}

" Fig. 31 is anrexplanatory'éectional view showing a state
in whilch a short circuit portion and a surface electréde poftion
are formed on the insulatihg sheet;

“Fig. 32 is an explanatory sectional viewgShowing‘a state




surface of a lower nold. Fig. 35 is an explanatory
sectional view showing a state in which a sheet-Iike
connector is disposed on the nolding.surf ace of an
upper nmold through a proteghive film Fig. 36 is an _
expl anatory sectional view showing a state in which a
nmol ding material layer is fornmed in an upper nold and
each of nmetal nolds. Fig. 37 is an explanatory

nsﬁﬁibﬂnﬁlbé’d]@‘@l%l&‘ﬁ‘o@% Boslabg iknryhh&d oh i@k face
mat eri al |ayer having an |ntended configuration is

f Id. Fig. 38 is an explanatory
Ofsg%??gﬁé l%?% ﬁ%%%?ly showi ng the enl arged nDIdlng

mat er | al . Fl s an expl anat ar ctional

U evFLéhan b, &%&@n%tﬁ%ﬁ%w?g RAGTere SHPEIBoat eate
. on the nDIdln naterlal | ayer. g 40 is an )
in gty dnatrpugiely 5o dAithgoup died Her Tormed #rchie gnsulating

device, a structure according to an exanple of an
shapparatus for inspecting the circuit device in

accordance with 42 the present invention. Fig. 41 is

an erpd aat Of Yarv egwlshawony, séogedhel Wiekhshowthgcllisttate

device, a structure according to another exanple of

inhhechaPPM AL MSn Qrsdﬁﬁdlﬁ&tﬂg{'ﬂcl)é 8r6idiGols ML 6Be Bl ding

accordance with the presen nvention. Fig. 42 is an

su g&gn@fog &ue JY%M ng, together with a circuit

evi ce, ruc ure according to yet another exanple

Fig. 35 is an explanatory sectional view showing a state
inwhicha sheet-1like connector isdisposed on. themolding surface
cof an upper mold through a protective film.

Fig. 3¢ is an explanatory sectional view showing a state
in which a molding material layer is fermed in an uppe-r‘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
confignration is formed in themetal mold.

Fig. 38 is anexplanatory sectional viewpartially showing

the enlarged molding material layer.

Fig. 39 is an explanatory Sectienal'vie_w, showing a state

in which a magnetic field acts on the molding material lay.er.
- Fig. 40 is an explanatory fri,ew ahowing, together with a
circuit device, a structure according to an example of an

apparatus for inspecting the circuit device in accordance with




of the apparatus for inspecting the circuit device in
accordance wth the present invention. Fig. 43 is an
expl anatory vi ew show ng, together with a circuit
device, a structure accordigag to a further exanple of
the apparatus for inspecting the circuit device in
accordance wth the present invention. Fig. 44 is an
expl anatory view showing, together with a circuit

thedeyreg8ent Shvagtubg.according to a further exanple of
the apparatus for inspecting the circuit device in

acco nce W Js ' Fi ] :
ool Biat oy 5 2f SRELIRGRARY il BhLAlng, BoglEnts Witn o
.devi.ce, a structure according.to further_ exa
LR T ot Fth AR ROEPHe Ber Ehp RRE AR 1S OF the
accordance wth the present invention. Fig. 46 .is an,
aPRRpPERAtIGYY 1 BEREFEARE iR w SRBW: rfbe‘él%‘% A 2CCPRIGRTR L th
. a protective filmis.. fornmed on the surface of a
thehpeeseénkelwoemetenr. 43 Fig. 47 is an explanatory
'sectional view showing the state in which a
protecdi ve fiksl ani sxp bameicbon vtiker stovdeg, ofogether with a
sheet-1i ke connector. Fig. 48 is a top view for
cigxpi Al ddyig-d hey %t&@icth'rléeacﬁgﬁﬂﬁﬁ?c’to AR shdithd® dxfa@ple

present invention. Fig. 49 is a plan view show ng a
of gﬂ){%ﬁ%ﬂ)}é@%sc B0l O nhd@Sing i .-Earbﬁilﬂsc?éjvi@e tR&ccordance
with the present invention. |

| Fig. 43 is an explanatory view showing, together with a
circuit device, a structure accordiné_to é further example of
the apparatus for inspecting the circuit device in accordance
with the present invention.

Fig. 44 is an explanatorylview showingg together with a
circuit device, a structure according to a further example of
the apparatus for inspecting the ciréuit device in accordance.
'With the present invention.

Fig. 45 is an explanatory vieW;showing, together with a
;ircuit device, a structure according to a furtherfexample of
the apparatus fér inspecting thé cifcuit device in accqrdance
with the present invenfion.' |

Fig. 46 is an explanatory sectional view shoﬁing a state
inwhichaprotectivefilmisformedonthesurfadebfasheet—like

. connector.




Fig. 50 is a side view showing the circuit device for

a test which is used in the exanples. Fig. 51 is an

expl anatory vi ew showi ng the schematic structure of

an apparatus for testing aggepetitive durability

which is used in the exanples. BEST MODE FOR CARRYI NG

QUT THE | NVENTI ON Enbodi nents (exanpl es) according to

the present invention wll be. described belowin

mor er el aiyli HasedkARnhe rif ftPDsnal Fige-shbWingdté gtate

expl anatory vi ews showi ng an ani sotropically conducive
inGARRGY OF o 18N £6e @%fﬁg@g&iﬁ& Bn fthieSiur SXAUDE § Bleckhbike

present” 1 nventlon, an ig. 1 1s a plan view show ng
cothe ﬁnésotropically conduci ve connector device, Fig. 2

PREGR°T expl anat ory” vi ew showing an X - X section of

the ani sotropically conducive connector devjce .

i |1 JstFat R ~A Pi gOPL VG FpY. e¥PielBangx phansbge) - tike

view-partially show ng an enlarged Y - Y section of

conprchol soteopiisad | §o ddvelmgieserdbrime@griagevi ce

illustrated 44 in Fig. 1. An anisotropic conductive
conrigt .of 9deviacel 4f) view sbosingu edrbyia decit@ngokaa test
ani sotropi c conductive film 10A, a sheet-Iike

wh L@ Nestide 20 Privd deghnigitergr al Iy on one surface of
the ani sotropi c conductive film 10A and a rectangul ar

p! atﬁ-gS.h%réegssgp%mé @xﬁwggﬁwﬁggﬂeh@c%eﬁ%t&eﬂ& for a

ani sotTopic conductive fi : The ani sotropic
redOn uct.i ve fi Iena 110A i.n th%m%rilessqt ropic

ich 'is us n the ex
Fig. 51 is an explanatory view showing 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) '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
anisotropically conducive connector device according toa first
example of the present. invention, Ianld Fig.lisaplan vi—_ew showing
the aﬁiso_tropically conducive connéctor device, Fig. 2 is an
explanatory view showing an X — X s_-ec.‘tion of the anisotropically

conducive connector device illustrated in Fig. 1, and Fig. 3

is anexplanatoryview partially showing an énlarged Y-Y section

of the anisotropically conducive connector device illustrated




conductive connector device 10 is constituted by a
plurality of cylindrical conducting path form ng
portions 11 extended in a direction of a thickness
respectively, and an insulafjing portion 14 for
mutual |y insulating these conducting path form ng
portions 11. In this exanple, the conducting path
formng portions 11 are disposed at a constant pitch
inl Bigccqrdance with the position of a grid point.
Mor eover, the anlsotroplc conductlve film10A is
whol forne an insyl e ti Iy | ri -
et W e S M R AL
netismijs contained.in the conducti n for ng
coa&%ﬁtgﬁeﬁbw &5 APPIRYPRGRRNEC BFPRHE iS5 gid@%lé’% Emﬁ 108,
direction of a thickness. On the other _hand, 'the
‘a pheafatikg p@nm@tpll@Od@é@thedc@mt@igﬁaéﬁwgﬁaewe surface
contains the conductive particle. In the exanple shown
ofi thcheadiavtngpia wvhollecsivéadd lim 10% sedt ealreatangilar
‘the ani sotropic conductive film10A is fornmed 45 in a
plpteteudpbea Sipdetfitmadpesd phecal ssige-trothetni fskyropic
of the conducting path form ng portions 11, which is

coﬁ&ﬁ&%gvbnfﬁﬂﬁ 16gntral part of the anisotropic
conductive film10A, is set to be an effectlve

CONGUEE LB, PBLILLBL AR JAUY) O 45 WAOTY! o anisotopic
cof R BBk 5Ll T %osé'%a%uféééﬁgfet
of ggf]tel}crt@mglwqba;_le %\éirciucgglzgo;aét?efo%?nq_%%céégglggé hllf g;[cne:?lged in
a direction of a thlckness respectively, and an insulating
portionﬁb@fornmtuallyinsulatingtheseconductingpathformiﬁg
portiqns 11. In this example, the conducting.path forming
portions 11 are dispos‘ed at a con.étant pitch in accordance with
the position of a grid point. |

Moreover, the anisotropic conductive film 10A is wholly

formed by an insulating elastically polymeric substance and a

‘conductive particle P exhibiting a magnetism is contained in
the conducting path _forming portion 11 in an arranging and
rlorient-i'ng state in a direction of a thickness. On the other

hand, the insulating porti'on 14 does not contain 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 IOA is formed




which is forned on a peripheral edge portion in the

ani sotropi ¢ conductive portion 10A, is set to be an

i neffective conducting path form ng portion 13 which.

Is not electrically connecygd to the electrode to be

t he connecting object. The effective conducting path

formng portion 12 is disposed in accordance wth a

pattern corresponding to the pattern of the el ectrode
int® Mo theieenBestbNsrop @?ﬁeri@?letr_ﬁg @EQSV?Bﬂﬁﬂont heny of

insulating portion 14 is forned integrally to

tha ‘Hc{n%?:‘iiﬁ?p%if‘éiﬁﬂ%{q 989{;1#{%’1% A4 P Doh O dNeRG e g 'irh the

portions seque the conducting pat

formn portions 11 are insul ated nutuall t he
cenfERl HATEOBOrtS G LES L b0 RROTe IR d0fr opf ot 0
conducti ve connector device 10 according to this . )
be ogi npf Eectal Y siandsdh i adh Ioymisg Peddiliony Ivhivad chs s
~protruded fromone surface is formed on the insulating
eleoorrionl Ivcomedieed sntamaél pattodd tobe anpsbecbpng object,
“conductive 46 film 10A. On the other hand, the other
fosuniagd «gf ahhel ant sotle opd Ge casguctedeifnid mibfAlitsdevice
provided with a protruded portion 11A, which is

to Obd adedh dPeduiely WiHngt he. surface of the conducting
path form ng portion 11 fromthe surface of the

U BR8P 08 e ARG ool S5k 11,

whifcq{ i%xﬁgzprgteed ozalnad ﬁe%i%ﬁleécr%rlagége %ozrtito% :%nn{%e anisotropic

conductive portion 104, is set to be an ineffective conducting
pafh 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 ot_her hahd, the insulating portion 14 is formed
‘integrally to surround the individuai conducting path forming
‘portions 1l. Cons’-equently,_{ all of the ébndu_cting path fgrming
-.po.rtions 11 are inéulated mutuallf by the insulating portion

" _ o _
| Moreover, iﬁ the-anisotfopié conductive connector device |
1'.0 aécording to -this_ example, a protrudedportionl5 for coupling
which is protruded from one surface is formed on the -in'sula{:ing

portion 14 in the ‘centr'_al part of the anisotropic conductive




Moreover, a diameter of the effective conducting path
formng portion 12 is properly set corresponding to
the pitch of the electrode to be the connecting
object, and is 50 to 1000nyg for exanple, and is
preferably 200 to 800m A protrusion height of the
protruded portion 11Ais 10 to 100m for exanple, and
is preferably 20 to 60m The sheet-Ilike connector 20 ‘
fihagsoa.sad thasthati Nith$hees ot Bdr shir flake d Bk ahliBgtropic
sheet 21, a plurality of electrode structures 22
fe: | 5 whi i .epd j [ t;i5@N
B A
di.sposed. apart, . from.each ot her in p r .
i B P ERR et Ry PR, Ereals F55e R A, eadugt ing
w th a%gattern caorres ondin% to the pattern. of the ..
Pakh SRFR5ARPPE TRE I L IhRRE FURG 26ROt WP BB PRETTOD
insul ating sheet 21 is provided with a plurality of -
14t hrough holes 26 for coupling corresponding to the
protruded portion 15 for coupling in the anisotropic _
condudthiikrfddsm dD A hd 7e Efedt Dfe t bendtietingdpath forming
‘structures 22 is constituted by -‘integrally coupling a
porfidd ugdedssor i aee ehiGt redecpanblon A3d exposedrbbom a.2
‘surface (an upper surface in the drawing) of the .
to IS ating sheet 21 and a disc-shaped back el ectrode
portion 24 exposed froma back face of the insulating
She?'ltor gbvte : e%d&ig&n%%%rt E‘Eotﬁgg %rﬁ%gg%&v@' EBH'thE?hé' Bgth
€ € no

25 penetra ng and extent din t I'fectio |

o RRRER D L% B R Pen b B
of the electrode to be the connecting obj ect, and is 50 to 1000 um,
for exaﬁplé, and 1is .preférably 7200 to 800 am.

A protfusion height of the protruded .portion 11A is- 10
.to 100um, for exa.mple, and lS preferably 20 to GOum.

The sheet-like connector 20 has a soft insulating sheet
21. In the insulating sheet 21, a plurality of electrode
structures 22 formed of ametal which is extended in the direct‘ion
”Qf the thicknhess of the ir_lsulating shﬁ_.eet- 21 is disposed ap_art'
“from 'eachl‘ other in the planar directi.c.)n of the...insulating shéet
.21 in acéordance with a pattern co.rr_esponding to the pattern
of the elecfrode to be the connecting .obj_ect. Moreéver,_ t-her
_inéﬁlating sheet 21 is provided with apluralityof th:éugh‘ holes
26 fé’r coupling Cdrrespohdin_g'to the pro-trudéd portion 15 _fqr

'coﬁpling in the a_niébtropic conductive film 10A.




ani sotropi ¢c conductive film 10A in such a manner that
each of the electrode structures 22 is positioned on
the effective conducting path formng portion 12 of
t he ani-sotropi c conductivey7fil m10A and the protruded
portion 15 for coupling in the anisotropic conductive
film10A is inserted in the through hole 26 for
coupling in the insulating sheet 21. A thickness of
t he Lasw| gt BHe SEESttdd St 0ty Lamis fomsaxanpld, by
and is preferably 0.01 to -0.5 mmand is further
, | 7 t . , i o ,
e T ke R PEdy AR e e S P el Fogdion 23
structure 22 is_properly set caorrespondi,ng to .the.
EPER B AesbPERET D8R VRPth S o nBcr ha Sl ot the
.and is 50 to 1000/m for exanple, and is preferabl .
insppat sngopheeEurt REChEr 8158 PRrePrasPRnk el e prgtion
surface el ectrode portion 23 is 10 to 300m for
24 espampied Tarak iesbarlkeffacsebpy Boe s pporngighastshbvie iegch
Figs. 4 and 5, the supporting body 30 is provided
othet hhaouettashol aciopeit pgrpach 2hp8iehaxt iy and maltleaded
di mensi on than the di mension of the anisotropic
in canduGtdea ifdd Belfhe ithi AakeiY 0al thesihbelathed effecandi.
a positioning hole 32 in the positions of four
cor he ; | 3 [ [ :
ondes P [ TOA N Sz o0 ad Doy hacasaaialing on the
rtion, 31 of e _su rtj od 0_.apd |s..s rt '
anfgoén]oepl% concP.I}cn lvﬁoggggoi@% ij%l Q{ld?h tahzengnhér tﬁrgé)’c? ea%%l of

on suppor 9] X1 Nng pert pher a

edge portion .
the glegtrode structures 22 is positioned on the effective

conductingpath forming portion 12 of theanisotropic conductive

film 10A and the protruded portion 15 for coupling in the

anisotropic conductive film 10A is inserted in the throngh hole

- 26 for lcoupling in the insulating sheet 21.

A thickness of the insulating sheet 21 is 0.005 to 1 mm,
for example, and is préferably 0.01 to 0.5 mm and is further
preferably 0.015 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 tb 1000um, for example, and is preferably 200 to 800um. -

Furthermore, a protrusion height of the surface electrode

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

to 200pm.




of the anisotropic conductive film10A to the
supporting body 30. A thickness of the supporting body
30 is 0.01 tol mm for exanple, and is preferably
0.05 to 0.8 mMmm An el asticalgy polyneric substance
formng the anisotropic conductive film 10A
preferably has a duroneter hardness of 15 to 70 and
nore preferably 25 to 65. In some cases in which the

dur ogBt-Blo R HIRESS, USrRKS e%ﬁtevsqippo&ra&ﬂg,b@ag:sghs provided
repetitive durability cannot be obtained t he ot her

w1|1121n£ recp.aﬁgg‘lf af %}%%fl'n'& %&L\g]oﬁ E? nq;l%ge% %ﬁfal l%@rcﬂiﬂl?t—:?‘t?s ion

excessl| conduct ormn

h h duct t, t. b
S R R T R ﬁﬁaﬁﬁgﬁﬁa”ﬁ& in

crossllnklng structure shoul d be used for an
a gpasrpéaPPyitpenyHeerect udRe ancRos bR g Hhwle 32 in the
ani sotropic conductive film1 OA. Various materials
pogahibasusédfpor eorwmeimgopotyeesippaubstaipeivgso.
formng material which can be used for obtaining such
an ehasintadtnorpial Weeidur-tsivks ttdnee 1 0anils speepdsed on the
exanpl es thereof include: conjugated di ene rubber

op8HSAgaSo PRl ybuhadirepRe r 4RDSE ¢ i MQtHHB) 30URRAMis supported
pol yi soprene rubber, styrene-butadi ene copolyner

on PSP ATLYLAIL) Sy LA PR SRS YR Pl porion
of tul'?bearnlss%qcro%SicStcxnguctQ%teagl elCEl\ %o the supporting body
30. |

A thickness of the supporting body .30 is 0.01 tf)'l mm,
for: exam‘ple,_and is preferably 0.05 to 0.8 mm.

An elastical.lyA polymeric . substance forming the
aniéotropic conductive film 10A preferably has a durometer
hardness orf 15 to-'?O and more preferably 25 tb 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 .jis exéessively g_reat, the cpnducting path forming
por.t'iori having a.high condlictivity cannot be obtained.

It is preferable that a polymeric_.rsubstance héving a

crosslinking structure should be used for an elastically

polymericsubstance forming the anisotropicconductive film10A.

Various materials can be used for a curing polymeric substance




bl ock terpol ymer rubber or styrene-isoprene bl ock
copol yner, and hydrogenat ed products thereof; and

chl oroprene rubber, urethane rubber, polyester rubber,
epi chl orohydri n rubber, silggcone rubber,

et hyl ene- propyl ene .copol yner rubber and

et hyl ene- propyl ene-di ene.terpol yner rubber, and the
l'i ke. As described above, in the case in which a

foEﬁQﬁBehaté§§h§t%ﬁ1%%'éhﬂeﬁélh%@dfﬁbﬂfEbﬁH&ﬁiﬂgoﬁuéh an
conducti ve connector 10 which is obtained, it is

cLBEEL LA ot OuUs G Bl ShlSoed bofp s thereor

ﬁgeferable to use the silicone rubber in respect of
d Fhg and processing properties and electrica

characteristics. For. the silicone rubber, |iquid
si | | emgaissediene grlamapiietc s Poilabadagiene rubber,
condensed. The liquid silicone rubber having a

navisgbsi ryblér 10Sppbdiysespornkesgsuabes, shedy npenspdutiaghi ene
of 10-3 sec is preferably used and may be any of a 50

copehgess aubbartympeacran onddirtiilenrbuypeiand- cdhmbgner rubber,
containing a vinyl group or a hydroxyl group.

an@ﬁ%‘éﬂfd Fert@P RS dRdLda didgt;hyl - silicone raw

nethyIV|nyI silicone raw rubber,

et i RCRXLYA Dby SELEEQRSS L S BRSS %dbmgdjba@%hdlene

era e"silticone r

' t whi ch t
o1G i P&@é{fﬂ&g&%?%&??ﬁ% SR USRI i B R e
of standard polyséyrene and hereinafter it has sane

U s ddenes 40 20900.

chloroprene rubber, urethane_ rubber, polyester rubber,

an

epichlorohydrin fubber,' silicone rubber, ethylene-propylene’
‘copolymer rubber . and et:h-ylene—~propylene-—diene 'te;:polymer
‘rubber, and the like.

As described above, in _the case in which a weather
resistahcé is required for the anisotropic conductive connector
10 which is obtained, it is preferable to use a material other

--than the conjugated di_ene-lrubber and. it is particularly -
prefe.rable to use the_ sili¢one rubber in respect of moldih'g and_
‘processing properties and electrical characteristics.

For‘the silicone rubber,- liquid silicone rubber is-
preferably crosslinked or condensed. The lj_.quid silicone
rubber -having'a viscosity of 10° -poiseé or less at é shear

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




Moreover, it is preferable that a nol ecul ar wei ght
distribution index (which indicates a value of a
ratio Mv Wn of a wei ght-average nolecular weight Mwv
determined in ternms of stapgard pol ystyrene to.a
nunber - aver age nol ecul ar wei ght Mh determined in terns
of standard pol ystyrene and hereinafter it has sane
nmeani ng) should be equal to or snmaller than 2 because

cofficxgel demtoheain nagl 8i aNegpel sndhhasBetbrithiieg a vinyl
conducting path formng portion 11 which is acquired.

grbus YIH ol &, PR &ﬂr%!uﬁ ccoftained. bRahbe cSOMGIdAD aiﬁlat:ﬁyl

formng portion I1 in the anisotropic conductive film

_51%9&19@” %a%gsq'&bk?e o;@%%ﬁéﬁ%ﬁ %&%%omi CI}aW l B:uBBer,

escri be el oW a“co ive particle

exhj hi ti a ghetismis used, Specifjc. ex | es of
me iRl PheRhHR S ok P e FCEREE: SRt dfEof a

metal having a magnetismsuch as iron, cobalt or

ni cREreoy ggar i F ésrafanidile Bhabfhectl bl gona Fpker should

containing these netals; 51 a particle using these
hayara mollesudsravedgbtpdwt (whiclanddiatien & Weligbtfaverage

of the core particle which is plated with a netal

mo hetilng: ardligh cenduatnedt yn fofmexanptesndaldpolyktetene
pal | adium rhodiumor the like; a particle using, as a

andRELePRRELEL Gt Ra B YHIRONSL tndELRbu1RAkE 0l 800ab 40, 000.
i norgani ¢ substance particle such as a gl ass bead or

o RYTEL BEELLELE, B8 I8 004 UE, MY R chbeGotion

.. suc ni ckel or caobalt, : .
J.ndgex Pwl?isch :LLn Je_ca es avaiue ofaratioMw/Mnofaweight-average

molecular weight Mw determined in terms of standard polystyf_ene
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 énisotropic conductive film 10A.pan
easlly be oriented by a method‘whicﬁ will be described.bglow.
Therefére,aconductive?aftiéleexhibitinganmgnetimﬁisused.
Specific examples of such a conductive paificle include:

| a particle of é metal having a magnetismjéuch as iron,
cobalt or niékel, a particlé of their alloy,-or a particle

containing these metals;




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. Wil esgreans for coating the
surface of the. core particle with a conductive netal
is not particularly restricted, a chemcal plating or
electrolytic plating nethod, a sputtering nethod, an

evappaidtan 1 eLBedgothd e Jdia diediseda EoFe aallcde and
In the case in which there is used a conductive

. N . : f .
haPPhg! € % s%a?daé”%‘% R¥.eCOBEL n%%%gfc,:fé”xfrﬁf&; Gls E:'i%t‘é@l'ff %;th

partic W conauctive a coating rate o

conductive nmetal .in the surface of a_particl I
= il B Pagt it Bt Rt A i Srbikrof oL, PR LTer
area, of the core particle) is preferably equal to or
pahl byt nepO A 9% e H&C/preferably equal to or

hi gher than 45%and is particularly preferably 47 to
95%dbpeatisela usigh ,conduerreinar thnl e aomnmadEpt iymetal
Mor eover, a coating anount of the conductive netal is

paptriib: alny ifobgtni SGuisshpnespactithe swrle apas tdlalsss bead
is nore preferably 2 to 30 % by nmass, is further

or B Bl Yadti0122nWh D RS Ee ANGFd e pafdHCHbBE byrticle
preferably 4 to 20 % by mass. In the case in which

p1dihes £OPHUCL Y&y SRR m%&n%ﬁ?@%tt%q.éﬁcﬂ%%icﬂeﬁ%r cobalt,

coatl ng anount 1s prefer y 0. 5to 30. % by nmass of

coy article, is nore preferably 2 to 20 % by
an'lérmn:glse gLn:@(éT)'s further preferably 3 to 15 % by nmss.

In particular, it is preferable to use a‘particie using
a -ﬁickel_:particle as a core particle and having a surface thereof
: prlated. with gqld having a '_high conductivity.

While means for coafiﬁg the surface-of the core particle
with'a_conductive metal is not particulafly restricted, a
chémical plating or électrolytic platiﬁg'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.thelcﬁre.particlewith:a'
conductive?metal, aAcoating-féte 6f a conductive metal in the
‘ surfaée of a parﬁicle (a rate of a c::o.ating a'rea. of the coﬁdﬁctive
metai1xiasUrfaceareaofthecoréfﬁrtiCle)iSpreferablquUal
"t:o or h:iéher tha_n 40%, is furtl}er-pre:ferably equal -ﬁo oL highe':r
thén_ 45% and-i.s_particu'la'r'ly_ 'pr.efe_fabiy 47 to 95% be_cali'sg_.va high-

conductivity can be obtained.




Furthernore, a particle dianmeter of the conductive
particle is preferably 1 to 100m is nore preferably 2
to 50m is further preferably 3 to 30m and is
particularly preferably 4 490 20m In addition, a
particle dianmeter distribution (Dw/ Dn) of the
conductive particle is preferably 1 to 10, is nore
preferably 1.01 to 7, is further preferably 1.05 to

5 afdrbsvealthcubRFiYg PREHEE abF ViHe ledmidet Bre usdtidl is
a conductive particle ?o satisfy such conditions, the

pr%%%?ﬂgégf;ial.gatg g@r%fnk{?npaqg el E %kgg‘fé’;’ﬁgm@l niegl more

pressuri zed and def orne

furthecnore fficient electrical contact,can.b '
PriEAPRRT ot eh & RY BORTact v HIIY ERELaraige o 25 &
conducting path formng portion 11. Mreover, while
byt®asgh 35 PRELEGHUBELY VR PEREARI% 4i 5O #(bt® by mass. In
particularly restricted, it .is preferable that the
theondaet i vewlpbeh e cinshilat itvakeetthd thape ofabedphergold,
or a star or should 53 be a secondary particle

" thelt@d thiaty bywoaggr £ atriete rawdm 005 wed0 Dbythespaiinthe core
that the conductive particle-can easily be dispersed

pakBig1B9l yEeEdLe SHeFanea f or pbhngo Mt haks Ahaepyefurther
‘it 1s possible to properly use the surface of the

erEEUUBLLYS POT1Ech Syfughe = 1y oat od w1 @ coupl 1 ng

| DT Sae BN L T eatlod  LhE, SUTLACEL! dHe R Ubldctive
particle is preferably 1 to 100 um, is moxe preferably 2 to 50um,
‘is further plrel.ferably 3to 30;.11;1,. and is parfiéu-la-rly preferably
4 to 20pam. |
| " In addition, a pértic‘le diameter distribﬁtion (Dw/Dn) of
the con'c.iillctive particie is preferably 1 to'10, ismore preferably
1.01 to 7, is further p'r‘eferably.l‘.OS to 5, and is particularly
. preferably 1.1 to 4.
. By uéing a conductivg part'icle to satisfy such cond'iti'c‘jns, '
“the COﬁductin'g path fIOrming_port'i.on.. llwhlch is obtained can
| e‘és 1 l_i.,'bré 'p_lr:es.'s_,uri.zed' anddeformed, andfurthermore 7 'é _s.u_f f'i:ci ent
“electrical comtact can be’ ob;aiﬁéd Yetween the ._condl;a_c':t:i"ve
_-pé_r“ticle.s_ in t_hé conducting path foi.:mﬁi'ng”p.o'rtion_ 11. .

M_o?emfér, while the shape of the conduc_tive-'pa_r-ticle is_ |

E n'otipa-rt‘i,_c_:ul:a.lrly res-tiict'e'd; it is_-_pr-_e,ferable that the dondﬁctiﬁve o .

particle S_l__lo_ﬁld‘ take the""sha'pe of a s'pk_i-é_-r_'e{ or a sta'r_or"shqyll_d




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 5to 60% and preferablys7 to 50%in a volunme
fraction with respect to the polyneric substance
formng material. |In senme cases in which the rate is
| oner than 5% the conducting path formng portion 11

behavi&8@ sy bagitartley optaliheal BftdddredLising atoa ial v ew
cannot be obtained. On the other hand, in sone cases

of'ﬂ?ﬁ%\ﬁ:ﬁ& Lher taks 61‘?(11!11:"1%%35%1@ ﬁ@g‘énteth%wgg ‘Eitl's?ﬁrsed

or m ng por I'on I's obtained i's apt
l e so at_an cessaréﬁelast|C|ty for the

ing hbiPhet S e inds o #Fiedinot be

obt ai ned. For a material constltutln% t-he |nsula%¥Q% £
shedforepVey t hé $ARPSFIRES CShREEPEFIYouUSE thg Surface o
possible to use a thernosetting resin such as
theatozidriadd veepant be larwieiaxy sreseatedmwiih ﬁe?%éﬁ:lﬁ“sﬂ pgent.
resin such as a polyester resin such as a pol yet hyl ene
sutkerapht hallahe cesipl iovyg S4ehér ephs hiablat Ecamsi n,Bya treating
polyvinyl chloride resin, a polystyrene resin, a

thOOkYAEsYL b rthe pgeticia Rotwethyl esepleshnagant or the
pol ypropyl ene resin, an acrylic resin, a polybutadiene

1u151€1’?6:£ht poly f’s‘e%%fjsgﬂﬁlgt 'ESrenHQﬁa!@h'?M' aneasyhfiicdect the

am'de or yoxynet hyl ene, and the thernoseiting
re3|n IS pr bl e. N case, particularly, the

amp%? F e Crogjsf"]ﬁ: ]svepre?nel}eah:l in respect of a heat

resi stance, a dinensjion stabili nd t
t 1s desirable that the conéIthai.ve partlcle should be

used at a rate of 5 to 60%, and preferably 7 to 50% in a volume
fractionwith respect to thepolymericsubstance formlngmaterlal .
-.In some cases in which the rate is lower than 5%, the conducting
path‘formi-ng' portion 11 having la sufficiently small ele.ctric
resistance value cannot be obtained. m;theotherhand,insome
cases 1n‘mh1ch the rate 15 higher than 60%, the conductingﬁbath
‘_forming port_ion 11 which is obtained is apt to be fragile so
-_that_‘a necess-ary-el:as'ticity for the conducting p'eth forming
portien 11. cannot ber-‘o_btai.ned.' | |

| For 'e-rm-ater'ial conétituting th:e _insul'atin'g‘ sheet 21 in
'ehe s_heet—like_ connector 20, it ispossible tousea th_efmosetting
‘resin such es a -pOlyimide res_in or an eﬁexy .resi.h,_ or a
_thermoplastlc res:Ln such as a polyester resin such | as: a.

polyeth’ylene_ terephthalate “'resin - or ."a polybutylene




like.. For a material constituting the supporting body
30 which is to be used, a coefficient of |inear
thermal expansion is preferably equal to or smaller
than 3 X 10-5/K, is nore pggferably 2 X 10_s to 1 X
10-6/K and is particularly preferably 6 X 10-6 to 1 X
10-6/ K. For a specific. material, a netal material or
a nonnmetal material is used. For the netal material,

tekbphhP0sEd Rleg 150 &%%_19%91 10H MSF ide €RRRYY,  a ipbQRstyrene
nickel, cobalt or their alloy. For the nonnetal

-reggﬁer Bagd%l:%ahélﬁélgﬁ.séflw e 1o 4Y5e: ﬁag{]o?ﬁ\}&m&{é ai‘es,idn, a

vi ng ani'cal ‘strengt as a polyimde
esin, a polyester. resin,, a_pol.yaram d, resin,or :
PObEPYAN LG T a 2BoTER 16 TEB N Raret VAT SR adeg i

glass fiber reinforcing type epoxy resin, a glass,
poiypenylang oedhed -t ypel yiguslee ré&lnﬁléiieraﬁ%\%@“lde or
fiber reinforcing type polyimde 55 resin; a conposite
polestymatgterérat, chtdajthedthyrmosehing Feotyas preferable.
material such as silica, alumna or boron nitride as a
Infidilsebaskept pandiepdaylyestine polyhmibiekeesandis perelfiekeble
In this case, it is preferable to use the conposite -

in RS crMBESS s t1S¥eligsahbe, RPkindinde onestaboLitheind the
glass fiber reinforcing type epoxy resin and the
li]gé)pposite resin such as :

Fof a material cénstituﬁing the supporting body 30 which
is 'to be used, a coefficient of linear thermal expansion is
preferably equal to ofc smaller tﬁan 3X107°/K, is more preferably
2 X 107° to 1 X 10"%/K and is particularly preferabiy 6 X 107°
to 1 X 107%/K. |

For a specific materi_ai, a metal material or a nonmetal '
material is used.

For the metal material, it is possible touse gold, silver,
copper, iron, nickel, cobalt or their ailqy.

| For the nénmetal_ material, it is possible to use: .
a.re'éinmaterial having a high mech_an_i(:al-_'strehgth such
- as é polyimide ,résin, a po.l.yeé-ter'resin, a polyéraﬁnid 'resiri. or
‘.a p‘olyamide .r_es':_'Ln; | |
o a composite résin mat'efial “such as é\ glass fib_er
- re_infort:ing Vty1:">e- epoxy i_:'esir_.l, a glass f.i‘bje.r- r"e.'i'nforcing'ty'pe.

‘polyester résin or a g’l;ass"fiber reinf‘o"rci-ng ‘type polyimide




the epoxy resin into which the boron nitride is m xed
as the filler, in view of the point that a coefficient
of linear thermal expansion is small. According to
t he ani sotropi c conducti veggonnector device 10 in
accordance with the first exanple, the sheet-like
connector 20 is provided_integrally on the -
ani sotropi c conductive film .10A. Therefore, it is
reB9Oh; necessary to align the sheet-llke connect or 20
With the ani sotropi c conductive film 10A. Even if the
pi tc{]cgﬁﬁgggtglr% G4 E9fA- h0 Pey ?tﬁ@ﬂ@ﬁ% G, 9y %Qtlno§gan1c
excel I'ent e ectrical connection state can
bta addi ti, or n the case of.re t|t|ve
" P et b Sicar a1 hooraserbFELde 4 f‘m@fr
gh tenperature environment, the p05|t|onal shlft of
m?q’]ea%o‘?m?&}f | FRS PatHr ftéﬁﬂ#%d(eporatf}%rﬂ?l ligkeom t he
. electrode structure 22 can. be prevented from being .
geneitatbds aeser ditngs prefedablsosei e the campsite resin
mai ntai n an excellent electrical connection state
ma thor Bl e spuchheapr the uged yiaoritdieconrdsid opr adwpl ghgss Liber
which 56 is formed on the ani sotropic conductive film
reit0fsrdsnd NSAI RPoxiyNrEBent BhAUEHE f@é@ﬁ;@@ﬁ@rrersquplsm as

which is formed on the insulating film21 in the

ehShBha) Lk 16onnee! 40;20. oD SOk s {NRIPAY 1i%RA a5 the
the con uctlng path formng portion 11 from

flltlhe e' ﬁ%e%d £ FHUSS UIE RS CAN RS LREGUENL & SILLL (HRLGan
"‘expansu)n is small.

Accordikng to the anisotropic_: conductiveconnector device .
'1.0 inaccordancewith the fi.rst example, the sheet-like connector
20 is provided integrally on the anisotropic conductive fi_lm
10A. Therefore, it is not necessary to align the sheet-like
connector 20 with the anisotropic conductive film 10A. Ev.en
i1f the pitch of the electrode tobe a conﬁectin_g ebject is smail,_
~an excellent electrical (_:ohnection statle can be obtained. 1In
.-eddition, also in the case of repetiti..v.e use for a long period
:Of timme or the ._cas.e of ﬁse in e' high .telﬁp'ere'tu_].:‘e env.i:.roni.nen;c_-:,
ethe;bositionai-shift ef the.eendueting'path formingvportiop 11
from the elect‘rrode st_rti’cture 22 cen' be .prevent-ed from being ‘.
'_Qener'ated;_ : ﬁceerdingl_y, ii_:-.is possible tQ'r e-tably maintain an
.exeellent.elecfrieal'conneCtion_state:

Moireo.v‘e'rl-, .t.h'e pre'truded portion 15 for coupling, 'wh'ich . |




Furthernore, the surface el ectrode portion 23 of the
el ectrode structure 22 in the sheet-|i ke connector 20
is protruded. Therefore, it is also possible to
achieve an electrical conngction reliably for a
circuit device in which- a resist filmhaving. a
greater thickness than the thickness of the el ectrode
to be the connecting object is formed. Such an

:Lsafbﬁ%&oe% GO QHHEBtYSPQQ W&L%t]qﬁé/ 'f%@LmlgoﬁaleQLns erted

nanu actured in the foll owm ng nanner, for exanple.

| S a | anat secti,anal ew 0
ot CiPe ool BERERA% Bor ReRIINS e TOUdhR on the
used for nanufacturln t he ani sotropic ond ctlv 7
lnEBﬁﬁE&PSrde]éW&e”F fhgc shPaERL Lk QGRneRR T Intls theretore,

invention. The netal nmold has such a structqre that an
thegppesiitrrbohddd of theerorshat 58y maithFoamadaiorportion 11
therewith are disposed opposite to each other, and a
frowl thage$pateodd a'a’sruémdel)ed:a/mdm pmotaliteyl surifldcanore -
of the upper nold 50 (i.e. - a lower surface in Flg 6)
redfdpayol di ng surface of the |l ower mold 55 (i.e. an
upper surface in Fig. 6). In the upper nold. 50, a

sur f ¢ 1d righ £ & r?fi@g&gffgcgoéigcégoéé bbrt8on@2B0WRT the

surface in Fg. s provid ferromagnetic

2 d
=S FRniP B REE R Tl L B IR R MR o0 o
rmn ion_11 in the; ani sotroplq onductiv

pr%’bﬁ%‘é%‘go %eFSfBEerntléhdJe% &nd°a Pav et? caF§§78}’e an

53 is forned in portions other than the ferromagnetic
elealeicad conme et ins (Ierlg-aQ}M‘ des ascmalﬁ?e*@ ¢RVigR 1n which

a resist fllm having a greater thickness than _the thickness of
'-the elactfode to be the aonnecting object is formed.

- Such an anisdtropi—c conductive connector device 10 can
be inanufactui:ed in the following manner, for éxainple.

Fig. 6isan explanatory serctiona.l view showinga strﬁcture

' accordin_g toanexampleof ametalmold tobeused formanufacturing
the anisotropic conduc’tiv'e connector device in accordancre -with
._tha -preséﬁt invention. _T_he metal mold has such a__struct'ur'e. that
Can ﬁiope_r -mca_l.d 50 and a __lower."mold 55 making a p_air _th‘erewi-th '
a.J.:e d:i..sposed' oppo-s_ite '1_:0 eaah other, and a mdldin‘g, space 65 15
fofmed .béty;een a molding _sur'fac'e of the ﬁppe; mold 50 (-i.e; a
'_lowe'r surfac’:e in Fig. 6) and a mbldin.g. surface of the lower mold -
55(i.e. an'uinl?er S'ur.f.-‘."‘c'_e. in Figr.. 6).

i_n the upper mold 50, a s.urfac'e_ of a fe'_r'romagneti'c board




ferromagnetic |layer 52 and the nonmagnetic | ayer 53.
Moreover, in the upper nold 50, a step is forned on
the nol ding surface and a concave portion 54-is
formed. On the other hand, gzn the |lower nold 55, a
surface of a ferronagnetlc board 56 (i.e. an upper
surface in Fig. 6) is provided with a ferronmagnetic
| ayer 57 in accordance with a pattern correspondi ng

1t(q Jhe paldes -0 ot hE FENAICE 4 P PBIdY wh eR f&:ﬁ?ﬁc[édr@e‘tlc

in the anlsotroplc conductive connector 10 to be

1aggl-%dﬁ9 919!:& Y% ﬁ&??ﬁ%@%ﬁéﬂﬁpéﬂ%%n@%%‘éﬁ%ﬁm

reater ness than ness
netlc | ayer 7 s forned_.in portio ns, ot
toy il oo ererq%ﬁ'—%n@ﬂl@u? S5 BP0 Fafabasc it ip the
fornmed betmeen t he nonmagnetic | ayer 58 and the

ani gptsepbpetradngféves Tongwedeguet | §© &ecokielrrded and a
portion 59 for formng the protruded portion 11A in

nothegaat 5ot taper &8ndusctiomndd | in @A T soher pEleon thha the
mol di ng surface of the lower As for a materi al

feepomhdheting ke sberawdrgnel dtnyoarntsadd iandobfiedlrby the
t he upper nold 50 and the |lower nold 55, it is

£oPP5RAGAE: A8160567 AnHaNOFBEARYN L 11y CSUEh. astdredver,
an iron - nic an iron - cobalt aIon

-lﬂ%ﬁ%?@g%ﬁe@%l)%gmé %ﬁe DSl BRPRER A fne Wifiaing surgace
0.1 to 50 ur faces shoul d be snDoth and be
and| ) AR PO I A e TS gt reatment or o

~mechani cal polishin t r eat nent
On the other hand, in the lower mold 55, a surface of a

._f.erro_magnetic board 56 (i.e. an upper surface in Fig. 6) is

_'provided with a ferromagnetio layer 57‘ in accordance with a

'pattern. correspondintj to the pattern of th_e conducting path

3 formi-ng"portio_n 11 ir1 the anisotropic conductive connector 10

to loe intended. In addition, a nonlﬁag'netie laf_zer 58 having a

.greater thickness than the thickness of the f'er_r_'omagnetic layer

.-57 is formed in portions other than the ferromagnetic layer 57.

: ;iMore.over, a e'tep- is -formed' be-tween_ the ‘nonma'gne-t'ic layer 58 -andl'.
- the ferromagnetlc leyer 57. é:-onsequent'l'f,' "-af "c.-oncave'porti'on
‘-_59 for .formlng the protruded port:Lon llA in the anlsotroplo
:_conductlve film IOA is formed on the moldlng surface of the lower |
' mo‘ld 55 | | |

As for a :materlal constltutlng the ferromagnetlc boards

_ 51 and 56 in the upper mold 50 and the lower mold 55 1t is possrble o




Moreover, a material constituting the ferromagnetic
| ayers 52 and 57 in the upper nold 50 and the | ower

nold 55, it is possible to use a ferromagnetic netal
such as iron, an iron -- pisckel alloy, an iron -
.cobalt alloy, nickel or cobalt. It is preferable that

the ferromagnetic |ayers 52 and 57 shoul d have
t hi cknesses of 10mor nore. In the case in which the

to ‘il@'e%kf@:?:?&ﬁaé‘ﬁ@tn‘?@ﬁﬂeltﬁﬁ dtdNad QrbnMan L rbgs i @kdValloy,
- cause a magnetic field having a. suffici ent intensity

anﬂr%‘h“ %By ?@ éfl(?\%,l n‘i%ﬂ(gl cgl:gbggtrmtﬁ{ '1?'pf@1‘_y@|_rable that

rimed Tn result

difficult tq, | ect. a_condyucgt.i v icle
th e a g H o BPEEgR Th 8 hed CBRGICHT Ty Htsses of
form-ng portlon 11 in the nolding nmaterial | aye
0. i Rerwprand srfigces A dre e8Rethy aRAnke t%’@l ected to
nonmagnetic | ayers 53 and 58 in the upper nold 50 and
a themioskr denpkdsssg itreagmpossidy ea t veghenical polishing
nonmagneti c netal such as copper, -a polyneric
tr&athedrance having a heat resistance and the like. It
is preferable to use a polyneric substance cured by a

radi@tle@rerd,N ¥i gWrekihhe ReisHi thiahnd h@h@%@&%ﬁhgﬁetlc
| ayers 53 and 58 can 59 easily be forned by a

1af$k°st Q) 'a%]%g 53PhLC th%cﬂ]ﬁiagil Cno 18 40%a rﬁi‘cﬂhﬂto%fe'xahowt 55,

e to use or esl st SUC as an acry

d t
R R A
the thickness of the nonmagnetic |ayer 58 in
irqromerigbtl 5% $6t 1E6Presivbiding ieyr il pret %Fshalt-

hei ght
It is preferable that the ferromagnetlc layers 52 and 57 should

‘have thicknesses of 10um or more. In the ca;e_ln whlch the
thicknesses are smaller than 1-0,um, itishardto cause amagnetic
rfie"ld having a éufficient intensity distribution to act on a -
_m_olding material layér formed in the metal mold. As‘ a result,
. it i.s difficult tocollect aconductive particleat ahighdensity
| _in a‘portion to be the conducting path fo:ming portion 11 in
thé molding material layer. |

Eﬁrfﬁefmore, | és _.f_or a material _coﬁstituting the
) nomn‘agnetié iéyérs 53 and 58 in t-h'e upper mold 50 and the lower
| "mo.lld 5.5, it is possible _to us:é a ndnmagnétic metal such as copper,
_-‘_'a_' polymeric _sﬁbstance having_'_a heat resista’ncé' and _the like.
_ It is preferabl:_e‘ to use a'pk)lyirller'ic .substa‘n‘-ce :ci;ﬁed-by aradiation

in .view._of the pb’int that lt_he nonmagnetic laye_rs- 53 and 58 can




of the protruded portion 11A to be fornmed and the
t hi ckness of the ferromagnetic |ayer 57. By using the
netal nold, the ani sotropic conductive connector
device 10 is manufactured izg the foll ow ng manner,
for exanple. First of all, The sheet-1ike connector 20
having the structure shown in Figs. 1 to 3 is
- manufactured. More specifically, as shown in Fig. 7, a
I m Rat
eals§ r@% Eafggxrnggiﬁf thqog%l:Iﬁtgﬁg% rp'h'ltcegﬁé‘hni’%d@ AL ESDP Rch
ed., Furthernp as _sho
maﬁs’sgﬁéanﬂc*e i PRSGIBLE 1S <GP BRPERER T 5UFRe et &Y L
of the  electrode structure 22 to.be formed, for the
LYPRANBELAY KaEiatt, 21 qn@%thYParﬁwa%ﬁe%%ﬂra? podyinide
plurality of through holes 25H penetrating in the
tyder ésgivd vesisl, thorlewweplof. the insul ating sheet 21
is fornmed. Next, as shown in Fig. 9, a plating
t reMomadves, cild ithd cankesever the henmagising: redyerr &8 in
so that the short circuit portion . which is coupl ed

thé NIR@AhbY At 85 tiBesdetakrbayend2as. td Thkos reEr®di dm Hdight
t hrough hol e 25H of the insulating sheet 21 and so

t
of i pridt bl %39@?%%95%2?3%% RS B thO itk ness of
the surface of the

. i 25 ned
‘thé)o ?ﬁlg%f‘?’%ﬁ%iﬁjecetloazyf 'I'Eﬁg'r eafter, a photoet ching

treatnent is carried out over the metal |ayer 24A ]
t he 336rﬁ1ﬁa¥19n§hﬁaﬁ‘@ltlaél nefa pagt 2R EPEEPPLC Conductive

connector device 10 is manufactured in the following manner,

- for example.

First of all, the sheet-like conn_e'ctor 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_insulatin'g
sheet 21 is prepared. Furthermore, as shown in Fig. 8, in

accordance with a pattern correspondlng to the pattern of the

_electrode structure 22 to be formed for the 1nsulat1ng sheet ’
21 in the _l_am_l_nat-ln'_g- mater__l_al--, a plu.rallty of th’r.o_ugh_ holes 25H
.penetrating in the direc_ti'on of the thickness of the insulating

_ﬁ sheet 21 is formed.

_ 'N'extr,-' as.shown in -Fig.‘ 9, a plating treatment is carried -

; out over the lamlnatlng materlal 50. that the short c:chult portlon

::.25 wh:Lch 15 coupled 1ntegrally to the metal layer 24A, is formed S




Is thus renmoved. Consequently, as shown in Fig. 10,

the back electrode portion 24 coupled integrally with
the short circuit portion 25 is provided to formthe
el ectrode structure 22. Ingsaddition, as shown in Fig.
11, the through hole 26 for coupling  is forned on the -
i nsul ating sheet 21 so that the sheet-1ike connector

20 is obtained. In the foregoing, as for the. method

ing%h%gl'rfls%%%gf Re1LNs oAy thl ﬁg%ﬁk&@fg%té}f‘eéﬂ“ Qughahgb &hat

Ing on the insulating eet 21, it is

possible . to utilize | aser. processi ng.,ne .
en R PRg b il 195 1 RS AR § 55 "B el i b e
., for formng the short circuit portion 25_an% t he h
inggaradd YerEdt tGeSportiohr 28t PPIEdOBoR3i bi% topped on the
utilize an electrolytic plating nethod or a
supdaceeotr shgtivsubtainggsheehodl - Subsequently, as
shown in Fig. 12,: two franme-shaped spacers 60 and 61
and Thersapipsar,t anchdioskyt 0ing & rpaepantd @t as esshowh over
in Fig. 12, the supporting body 3.0 is fixed to a

thpmedel el ayeed4Apesthe Al dtitd Ayesr 1@l dnde batreutereos
- the. spacer 61, and 61 furthernore, the spacer 60 is

i h L g b . e
13%%936%}&%& eCéHQPgﬁ%%}E?X' ogy 3wrOint Pe40t hgr haddhack

a con Ive partic iting a magnetismis

< BLREBRERIEE 21 L DIRTRSS RULRISE AL s
po%ﬁgclaalg%%tléso%?c&éf euc|1 tt’o afoanl ’gkllg gelrg}:tt%rcjdael stcg{_lc];:%g:gi Qg In
~addition, as showh'in Fig.. 11, the through hole 26 for coupling
is formed on the insulating sheef 21 so that the sheet-like
-.c.onnector 20 is obtained. |

In the foregoing, as for the_ method of forming the through
" hole 25H and the through hole 26 .for coupling on the iﬁsulating
'éheet 21, it is possible to utilize a laser processing methed,
_-a dry etChing m_éthod or the like.

As for a plating method for forming the short éircﬁit
po’rti‘on 25 and the surface ele_c:'trode portion 23, it _is- possible
-..jto utilize an e-lectrélytic plat'ing method or a nonel'ectrolytic-:
, _pl_arting method. : |
| | Subséquentiy, as shown in Fig. '12,:.tv_ao 'frame.—shap'ed‘spacers
60 and,sl and.tﬁe supporfing bédj‘BO'ére_érepared.and as shown ‘7 
“in 'Fic_.;. 12, the.supportii_lg.:bo_dy. 30 is fixe_c.u1 to_"a'l '_p_redetermi-néd- :

‘position of the lower mold 55 through the spacer 61, and




conductive filmis prepared. Thereafter, as shown in
Fig. 13, the protective film62 is disposed in the
concave portion 54 on the nolding surface of the
upper nold 50, and furtherpore, the sheet-1ike
connector . 20 is aligned on the protecting film®62 in
such a manner that each of the el ectrode structures
22 is positioned on the ferromagnetic |ayer 52. In :
{S= e, ¥ it riy At
ro PhEFIREL TSR e 008, £ GRRity PY LhTEb Al noay
the protective film®62. Next, as shown in Fig. 14, the
¢oncave portion 54 of the upper nold 50 is filled
with a nolding material. Consequently, a nolding, .
mat €97 afhe Bldien hatn A riRFuE ﬁdmrit\}&]*&aret}ﬁhcl%étlng a
exhi biting a magnetismin a polyneric substance .
magoe i sy iratieredsed snfornddiuid phveyeantagebgbrpredozning
.and furthernore, a nolding material is filled in a
maspatel fior ied aby etibe theatd ynpd Dybdr 1 ¢ heibsipaoer HydGuandg -
- 61, and the supporting body 30. As a result, a nolding
As Bt eekalt) ayemnoldiagntaitBirAg] afoORdual hye apardnicbe ropic
exhibiting a magnetismin. the polymeric 62 substance

.co§§#%%#§gfgyfﬁi€g 4 Qrded in the space, and

hernoré; the “‘upper nold 50 is aligned on the
spager 60... Consequently .nol di,ng terial laver..
e SRR YL W 1o7 SRR TR He Ve AR o2
. mld as shown in Fig. 15. In this state, th noldin%
is msqsad igy Ehelgopsarsr Reation Yhemdihs My BT ERCE

the lower nold 55 in the nmetal nold, o
of the upper mold 50, and furthermore, the sheet-like connector

30

20 is aligned on the protecting film 62 in such a manner that
each of the electrode structures 22 1is positioned on the
_fer'ror.nagnetic layer 52. In thirs 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 amolding materia.l . Consequently,
a molding material layer 17 éontaining a conductive particle
éxhibiting amagnetismina pquzﬁeric substanice f_ormi_ng material
_is formed iﬁ tﬁe concave po-rtion 54, and furtheﬁnore, a molding
maferial is filled in a space formed by ti’le lower mold 55, the _
‘spacers 60 and 61, and the supporting bédy 30.

As a result; a rhnoldiri__.q-material layer 18 containing a

‘conductive particle exh-ibitin_g a magnetism in the polymeric




and furthernore, the sheet-like connector 20 is
di sposed on the nolding material |ayer 19. In
addition, the protective film 62 is disposed between
the sheet-1ike connector 2g9 and the nolding surface
of the upper nold 50. Moreover, in the nolding
material |ayer 19,.a conductive particle Pis set in
.a dispersion state in the nolding material [layer 19

SuBStSHAIWN Folnfing - ABteSUbBEqEeNtd¥medn 18] €EhbOMRERRL, and

(not shown), which is provided on the upper surface of
t. in_.the.: el .5 60.
o OO AP B AR P ASmagio s 5 a5 G The
| ower | d 55, is qperated.. . r esul arallel ..
COnSERET T oR dTRIGIIRG JHF HSTats F5 St sCPi BCO 1 nGdnal
is, a parallel -magnetic field having_ a high intensity
copbt GWer- 19k 15t EpFBREgHRtthE 1ajet I@I(%fa% REOWBpER Erdi-dl>-
50 and the ferromagnetic |layer 57 of the lower nold 55
cor rles pbidi sgatkeer the neldtupethteniaktliyern 1¢ isctpomned
of a thickness of the nolding material .layer 19. As a

on ésuhb l dasgssainfacd i ghelllowéen mdied 5l dihngheratedrailainold,
63 | ayer .19, the conductive particle dispersed in the

and2L ¢t Ag-ABLE! i@l LAKRE-19kk S RId @ redoi 1 HheppOEdiciNthe
which is to be the conducting path formng portion 11
u

no RO VTGO VRGT,E000, EETLOANGL S apeg;Seyelet Beun
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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 ferromagnet-ic board 51 in
the upper mo;Ld 50 and the lewer surface of the_ ferromagnetic
board 56 inthe lowermold 55',. is operated. Asaresult, aparallel
magnetic field having an intensity distribution, that is, a
rparall_el magnetic fie.l'd having a high intensity between the
-.ferromagnetic layer 52 of the upper mold 50 and the ferromagnetic
layer .57 of the lower mold 55 co'rrespo-nding thereto is caused
“to act in a direction of a rhiekness of the mold_i.ng.material _
~layer 19.

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




direction of the thickness of the nolding materi al
layer 19. In this state, the nolding. material |ayer
19 is subjected to a curing treatnment. Consequently,
the ani sotropic conductive dsi | m 10A having the
conducting path formng portion 11, which is filled
densely with the conductive particle in the

el astically polyneric substance in an arrangi ng and

1aQEhentd, NGhStRiddt ithe Rirte e ifpdridt Rinc kRS Snolding
and haV|ng t he |nsulat|ng portion 14 forned of an

t | ast. I '
ma?;%% gt ;L %gr?%ulnsg%t ‘éeggn {1!Ehe 3%3%‘1 whWEhCEsH?o be‘
enB e sin gt ”ft‘émfrii\qfa‘éfrt&%%?ttiﬂovﬁi ""”' C*aetwesn Sach
state in which the sheet-Ilike connector 20 i s
ferrpBgeRry clGWREP? 6L Fhesuppar @olher&apd hg ftprromagnetic

peri pheral portion thereof is fixed to and supported
lagartieo B bhpdrrengaiddip GOrr copsedimathgrethe Furthermore,
ani sotropi ¢ conductive connector 10 having the
thet rotiduwce iseowarritl cliegsis lotedtéd btanbéaetwaaded lim the
the foregoing, as for a material for forming the

dipeeteshi ye Ehé'ﬁﬁiﬁkﬂééé %pr§%lRb@dﬁﬁgUﬁ@t@ri@ﬁllhyer i9.
naterlal such 64 as a resist naterlal a fluororesin

f or ttﬁgﬁ'sn%ggté g3 moﬂi{ul'fg %lci'é 0819 £atdBMected

e nDIdlng hater can a so be - carried
out in state i,ch a para gn t|c fle
£0 1t nt SRR ¢ R C an ?%@gse%sfa iy Ardfappic

t he action of the paral |l el nmagnetic flel IS sto

copguekipe fiehmpPd haang o) ﬁ?’é‘ﬁ%‘?ﬂfn%ﬁ? fisla%tlgéroftion

11, which is filled densely with the conductive particle in the
‘elastically polymeric substance in an arranging a.nd orienting
stateinthedirectionof the thickness, andhavingthe i'ns_ulating
portic&n' 14 .f‘ormed éf an insulating elastically polymeric
-substance, Which Iis formed to surround the conducting path
forming portion 11 and in which the conductive particle is not
present at a.ll or is rareiy present, is formed in a state in
whiclrt the she_zet:—like connector 20. is integrally bbnded to a
surfa‘ce thereof and aperipheral portion ther.eof is fixed to
"and 'suppt)r'ted.ron the stipportin'g body 30.

Consequéntly, 'the anis‘c_)tropit: con‘dUctive cohnector 10
having the -str.ucture shown in Figs'. 1 to 3 is manufactured.

In the foregoing, .a's for a ma-te_ri-al for fot:ming. the

' proteétive_ £ilm _6__2, it is possible to use a resin material such




magnetic field to act on each nolding material |ayer
should be 20,000 to 1, 000, 000 u T on average.

Mor eover, as neans for causing the parallel magnetic
field to act on each noldiggg material layer, it is
al so possible to use a pernanent nagnet in place of
the electromagnet. It is preferable that the

per manent magnet shoul d be forned of alnico (an Fe -

asPh reMist f£Rtiype 2l é ¥ uorord & ide Lpdia diide re's"in

view of the p0|nt that the intensity of the parallel

magn an escrlb

be ol %gﬁ%% ﬁh} dﬁﬁﬁé curlE&egfeg?ﬁkﬁEefcwfggﬁéamé?%rlal

nol dj ri | ayer., 19 s properly sel ected

LagRE ekt BLoh BaCorrdrct ubaiBeuats irovhstm 3 parallel

carried out by a heating treatnment. A specific heating
magpehperiialelampintopasd ite aeht iltgeen mel s Beprapeked out
- selected in consideration of a type of the polyneric
afsebsthacectormion thmatearial lebnstgraitiiond iteiel s ditogped.

material layer, a tinme required for noving the

conduct i ¥eppaktigbBe artiatheHd kint Aaciargi 6 tBesyeltadlel
manuf act uri ng met hod, ‘the nolding material |ayer 19

ﬁad}ﬁe@i@lﬁ%ﬁ‘?ﬂt&oaé@%ncgébﬂ%éic?ﬁ{%?rﬁ er@.a@.. $5Le Sl be

whi ch the sheet-;like connector di sposed on the
[ ayer 19 for formng the anisotropic
202@%@u vé?ﬁéaqgﬂ‘i%A DTAREFEFEFe, it is possible to
adv eously and reliabl factur t he P
ani T cOhUGEEP %Sﬁﬁ%&%? GRAT L ﬁ“ﬁgn%%‘éﬁleld

t he. sheet-llke connector 20 is provided integral
to ard oanpashripldirdihtayial fliaveri0At is also possi le to

use a permanent magnet in place of the electromagnet. It is
préferable that the permanent magnet shquld be formed of alnico
- {an Fe — Al - Ni - Co type alloy}, ferrite or the like in view
of the point that the inténsity of the parallel magnetic field
within the range deScribed above can be obtained. |
While fhé cﬁring treatment for the moldihg material layer
19 is properly selected dep_ending on a material to be usad, it
| is usqallycafriéd_out byaheatingtreatment. ‘A specificheating
.t.'emperature and é specific h'ea‘ting time are proiae‘rij selected'
:in.considerati.oniof 'a type of the polymeric substance forming
mafer’ial constituting themoldihgmateri_al layer, atime required
for'moving the conductive_‘part'iclre and the. 1ike.
According to such a .Iﬁanufactﬁriﬁg mefhod, the moiding

‘material layer 19 is subj ected to the curing treatment in a state.




Moreover, the protective film62 is di sposed between
the nolding surface of the upper nold 50 and the
sheet-1i ke connector 20. Consequently, it is possible
to prevent the nolding surfggce of the upper nold 50
and the electrode structure 22 of the sheet-like
connector 20 from bei ng damaged.. Furthernore, it is
al so possible to prevent a nolding material from

inewH BFH f8e shadtifBOe ebnhBetsheat ikikesSoaa@ehothdoll@ing
surface on the upper nold 50 side) Figs. 18 to 20 are

naBABLELEL 1o Mo OB Ify O 2RPRLE G SOt eoin

he jpresent invention, a Fig. .18 is a plan view ..

obnC PSR < Aot Posedbls tael oot eobrbeds, Hif rad oLy
~Fig. 1.9 is an .explanatory view showing an X - X ,
ma&lég?%ﬁr%ftht%é%ﬁ%&f)?éﬁ eondiIe CpanEsHrecEgyice 10 in

device i|lustrated in Fig. 18 and Fig. 20 is an
whagh|thsashest vl e gommiesitoy 2haéwi pipahdedliatgeadatly on the

-section of the anisotropic conductive connector
angevioepid |lastdwatteidre nfFHing.10B8. An ani sotropic -

conductive connector device 10 according 66 to the

secomit x| enkspeonstt i+t gd1Rye ilseat apedkarbetween the
~ani sotropic conductive film 10A, a sheet-1ike

moFRPELOE 20 ohr AL dede Dl 1BOs PLLY 191 REBUT I REBohector

-the ani sotropi c conductive a rectangul ar

208! 4 RUARET GRS LSRR 0, £ UPRR gL e
'ofb isolgéﬁ)%&%gfgdggt Ial\‘/l "ft{vleme g@tgggetg%rag gggt izggof the
. sheet-1ike cornnector 20 from beiﬁg damaged. Furﬁhermpre, 1t
'is also possiblé to prevent .a molding material from entering
"a surface of the sheet-1like connecto_r-,zo (a _s‘ur.facé on the upper
mold 50 side) .

Figs. 18 to 20 are explanatory vi_éws showing an anisotropic
. _conductive connector device aécording to a second example of
the present invention, and Fig. 18 is a plan view showing the
qnisotrc)pic conductive connector device, Fig. 19 is an
_éXplénatory view shoﬁing an X.—_X section of the anisotropic
conductive connector device illﬁs_trated in Fig. 18 and Fig. 20
isan explan'atory view_p_artial l_y Shéwir;g anenlargedY -~ Y section
- of the anisotropic _condﬁcﬁivé coﬁnectbr device illust_ratedin
Fig. 1is. | |

~ An anisotropic conductive connector device 10 according




the same structures as those of the anisotropic
conductive connector device according to the first
exanpl e.. The sheet-like connector 20 in the

- ani sotropi c conductive -cogﬂector devi ce 10 according
to the second exanple has the sanme structure as the
‘sheet-1ike connector 20 in the anisotropic. conductive
connector device 10 according to the first exanple

to %ﬁg%@i:ofrl‘areﬁé}rilﬂéa§g LBHE+ SELHEL Ve ggctlglﬁﬁﬁlgl: 86t £88€opi.c

structure s constituted by'integrally coupling a

- face el i aki L1ng e
coRfiati “FEal prab- Suiftledt o Bl olalprRiE g plagiacs

-, (an upper surface _in the drawi ng) .of an insujati.n .
lné@%@l%i,o%ﬁ@easﬁgéﬁc_ee%c‘if}%c?él ﬁﬁ%%%{kﬁ%"@héﬂm
. shape of a circular ring plate, "which is exposed from
10n utle freatagtgulnr Hlede-shiepgds keeporting &odycR0 which
other via a cylindrical short circuit portion 25 (a
. suppwmisghhe ol iego tpepeita edhdgeaivde EXlendedl. | Mntdddition, the
direction of the thickness of the insulating sheet

an2dot Gt aoshaetikike 1GO0NDRGHT tRO fiagpdet iranbbagtan Rdve
-~ in the followng manner . 67. First of all, as shown

thé ns.af:ﬂeg-?%uﬁ:&f@éﬁ{ﬂ@ tl@cgsé'r%f r{pk aRtabRedph¥ conductive

I ntegra am nating netal layers 23A and 24A on both

___sirdes._of, the. insul atj.ng sheet 2L1.is.pt . '
cofigiin Hevitd IRHUGHARYS T Ehe” tisSel bRkt i g
- material, in accordance mﬁth,agggttern corresegggﬁggive

* to. TPRSHRRYTF HEOFOPRECEPEAL ydhe anisotropic

. lconnector device 10 according to the s.ec,on'd examble has the same
.struéture as the. sheet-like connectér 20 in the anisotropic
.c'onducti.ve connector_de.vice 10 aécqrding to the f:'i:.i:strex.ample
-e'.xcept for an electrode structure 22.
| Each elecrtrode structure 22 is consfitﬁted 'bj_i.ntegi:ally
'_.‘éoﬁpling a sufface electrode portion 23 taking the shape of a
circular ring'plate, which.is_exposea'fronta surface (an upper
rsurfa_ce in the di‘awing) of an insulating sheet 21, and a back
'e_lectrode Ipor’ti:ox_i 24 taking the shape of a cir.cula.r_r'i'ng pla_te,_
Whlch is exi:jos.éd'. fr"om a b\ack ‘fac.e_ of the ins'ulat"il_.nlg's.heet 21,
: 'It'c') eachother via,a cylindri_cal éhort.(.:ircili't pbrtion_l.Z.S (a thrOugh
hole) penetrafing éna extended in the 'di.recl:ti.on o'f-_rthé‘thi(:knes',s
.'.of. the insu}..a.i_:'ing ,:éheet_ 21. |
' suclr;. a _sheei:-i‘ike connector 2.0 can be .malr_lufa_c'turéd in the

following manner.




structure 22 to be forned, a plurality of through

hol es 25H penetrating in the direction of the

t hi ckness of the lamnating material is forned.
Subsequently, the lam nating material is subjected to
a plating treatnment so that, ‘as shown in Fig. 23, the
short circuit portion 25 which is coupled integrally
with each of the netal |ayers 23Aand24Ais fornmed in

- the phroughe hole Hsi ghddhe skapigating o 1BhehbBing Tbrial |

eachof "the metal layers 23A and 24Ain the Ian1nat|ng ,
. b t
or By 5y P b8 B0 RELEN Dl £ 3 on
the surface el ectrode portion

bOitﬁnse 505/ hi 1BaeL g Shesh At aRzap aresuméar&emoref

- integrall'y through the short circuit portion 25 are
asfronsel ionFbet %1 es tdre lﬁﬁénﬁﬁél}géﬁﬁﬁjflaslheéfl gacordapce
that the electrode. structure 22 is forned.
w1theaeaétternasorienpondndgg;o The aatheooghf hohe fd¢orode
- coupling. is formed on the insulating sheet 21 so ‘that

stbhetabeeb2| tkebeonsert@r Z0plerabiey nefl thlfttugh holes 25H
ani sot.ropi ¢ conductive connector device 10 according '

peﬁéttgtﬁ_ﬁ& Seeandyexampld sanihe tﬂ@ﬂh@gs%ﬁghbméﬂbﬁnatlng '

sane nmanner as the ani sot ropi c conductive connect or

#agﬁéégiligcggghgg to the first exanple except that a

e connector 20 shown in Fig. 24 is used in

- of th -
P acgukgsect;ueengfeetthlel gmggg ?.g%orgagerlgl 15 subjected to a

.pla_.ting tteatment S0 that, as shown in Fig. 23, the short circuit
_ ﬁo_rtioh- 725 whlch is "coupled i_nte_gtally wit.h .ea'ch.'of .the-_‘metel
: lay_ers 23A and24Ais formed ih the th'rough hole H ih th'e lamihat_in.g__
imaterlal. RUREE | |

Then, each of themetal layers 233 and 24A in the 1am1nat1ng
material is subjected to a photoetchlng treatment and a part
-t.hereof is thus 'removed.. As shown in Fig. 24, cohsequently, 7
' the surface eI_Lect-r_olde_ portion 23 and the back electro'd_.e po’rti.on :
_ 2_4 which are c.oupji.ed.._inltegra lly through the shoi‘t ci_tcuit-pqtti.on
,. 2S_are: f’o_rmeci onboth 31des of_ .th_e"_'in-s_ulatihg s-hie_e't 21, so that’
the "electrolde'- structure 22 1s ,fo.rlitl.edl.' | | - |
. Thereafter, as shown ll’l Flg. 25, a through hole 26 for
'-coupllng 1s formed on the J_nsulatlng sheet 21 .50 that the

'_sheet lJ.ke connector 20 15 obtalned

The anlsotroplc conductlve connector dev:.ce 10 accordlng Lo



in Fig. 11. According to the anisotropic conductive
connector device 10 in accordance with the. second
exanpl e, the sheet-1ike connector 20 is provided
integrally on the anisotropigc conductive film 10A.
Therefore, it is not necessary to align the sheet-I|ike
.connector 20 with the anisotropic conductive film 10A.
Consequently, even if the pitch of an electrode to be

oatﬁ8”Q§£6ﬁé‘9ex£rEJl%CEé1§ 'ahufé t6¥68! | 8 &l SGhd felner

connection state can be t ai ne I n addition,

| . shif f.th d
=S FBR o R PR i pReEitd tef%%if?%%f?%éE%V%Eﬁfcéomﬁbgto the
enerated also in the case_of repetitive use f a ,
%8 RgUBERP ISR it 4 RECEiSe Of HRRIPGCar n£ghown in

erature environnent. Accordin ossi bl e
Flgo £ aly poeg Anaphaad ekddig @meeérg&m efamne@ PECcEY giown
state. Moreover, a protruded portion 15 for coupling,
inwRigh 1%.formed on the ani-sotropic conductive.” film
10A, is inserted in the through hole 26 for coupling,

whi chlcésrdiafgred 1k hhe sbiRsubati dithdishaete c@inbBtbhRievice
~sheet-1ike connector 20. Therefore, the positional -

| ioSth taco i GongG! | ‘Eﬂepagébd‘n‘%f n%e PR Qﬂeljsl'fere‘%mllke

he el ectrode structure 22 can prevented stil

| co%eft%béi%otﬁe eroRRbtuet fhe B B3 oR &5Jn%%tlve
£1 33 §PPad ol ol SR o ThE ety ERegoRRAFY HOr b EbpGliee g ke
be the connectlng obj ect is protruded, the conductln%
: comeqa,tor 20 with the anlsotroplc conductive film 10A.
_'Consequently, even if thepitchof anelectrode tobea connectilng
- obj eet is small, eu'l-_' exhce-ll-e'-'n-t ellec.:trical connecfion'state can
| b'_e obtaine.d. : In addition, the 1.o.osi1':.'idnal shift of the conductingr..
_?ath forming'ﬁortionzli from;the'electrode structure 22 is not
.'generated also in the case of re_petitiveuse for a-long period'
ef time or the case of use in a high temperature envi'renment. '
.gccordingly, 1t is pos‘sible‘ te Vst'ab.ly maintain an .excellen't
| eieetrical _eonn;ecf:ie_n- state . | |
Mereove.;f,. ,"a'p'..fbtiuded porti.o'n’ 15 for 'c_oﬁpl’_i.n.g,-._ W_hic_h is
.'l.forrlned on t.h..e'--'anisot'ropic'eoriduetive 'fiim 10A, is ':_'L'.nserted 1n
.. the through hole 26 for coupllng, ﬁhlch J.rs formed on the :Lneulatlng
esheet 21 in the sheet llke connector 20.- Therefore, the
) pos;tlojnal _shlft _.of _t_he- co_nduetlng- ?ath_form;ng_-port_ien 11 Vf._I‘OIr‘.[_l |

the electrode structure 22-canbe prevented still more reliably.




form ng portion 11 can be prevented from bei ng

excessi vely pressurized Accordingly also in the

case of repetitive use, is possible to obtain a

stabl e conductivity for a I?ng period of tinme in the

conducting path formng portion 11. Figs. 26 to 28 are
- explanatory views showi ng an ani sotropi c conductive

connector device according to a third exanple of the

Pr espit e dMeitd Onen AN FEe e 281 L St Ao agoi‘t?éﬁhSE@Wb@g the

t he anlsotroplc conductlve connector device, Fi

nato M/ShOMAn i,0

1Rl SE PSS ot i T SRR ad B SRR GEe 20 Takls the

illustrated in Fig.. 6 and FI% 28 i.s an_ expl anatory
shapgPhar Pratwdeﬁomﬁae an THRLELgEg  yevey éécifl?%@le&ﬁirode

t he ani sotropi c-conductive connector device
tojlb¢ Uste apedechirpggobPect Ars amosoudegi cthencrduciing path
.~ connector device 10 according to the second exanple is
forminsgi patetbhylh tent Beguraveankdottop Gedonduesidessively
- film 10A, a sheet-like connector 20 provided

préféeaiAddy ARCORAiSUNRACEL S ihhena i b@pr@petltlve use,
~conductive film 10A and a rectangul ar pl ate-shaped

. tt %.lépﬂ?@ééiﬂ}_ge le'l | Ok %%JAH\,%II %@abc' %ghhﬁctg%lﬁg f(?]‘." ! OPéIQg perlod

conductive a tiron ni SOt ropic

conducllv fil A _and the port O have
o S e corfidiniel pein sRERER REttRR Ao e
conductive . cqgnnector  device accordln to the first :
exarp® - 1hters a%%Btlﬁaaiterafarﬁ&wa%W%ﬁ%@e&ﬁotmpw

~device 10
' conductlve connector device according to a thlrd example of the

'-_present invention, and Fig. 26 is a plan view showing the
'anisottopic conductive' co-nn'ecto_r ldevice, .VFig. 27 _is- an
| e_xpl'anato'ry' view's_hotti;ng’ an X - X section ef the anisotropic
. eonductive connecto.r device 'i.llustrat:ed :tn Fig. 26 and Fig. '28:
is anexplanatory view';-a_artiall'y ehowing‘ anenlarged¥Y — Y section
:of'the anisotropic conduetive connector device‘illastrated in
_ Fig. 26. | |

| An ani-sottoplic conducti've:conn'ector devic.e. 1.0 accordi-ng
) :_t.o_ t_h'e Secend exampl els constituted by a're_t_:tanc_';'u.l_a'r aniscjtropifc
:_-_co'nd.uctive 'filrtl 103, a sheet;lij{e .c"o.r.'lne'ctor .20 provided
:Lntegrally ori one surface of the anlsotroplc conductlve fllre
‘IOA and a rectangular plate shaped supportlng body 30 whlch
' _'_supports the anlsotroplc conduct:.ve fllm 10A. n addltlon, the -

anlsotroplc conductlve fllm 104 and the supportlng body 30 have _




according to the third exanple, the sheet-Ilike
connector 20 has an insulating sheet 21 forned by a
nmesh, a nonwoven fabric or a porous sheet in which a
voi d comuni cating with both sides of the insulating
sheet is provided. A plurality of electrode structures.
22 formed of a netal, which is extended in the
direction of the thickness of the insulating sheet

th%lsatn QL&B t'ag apaLt +y, ggmo%agte otfql s acgﬁs Rt ive

rection o i nsula ordance
th a pattern corre ponq[i atter of an
CO%P%EF?Bd SYLCBe? tch§: i HWeSinsul ati ng
sheet 21. Each of the electrode structures 22
peneltt attde apaipstreriendemdustive drpRREFBAL ofdgHge 10
t hi ckness of the insulating sheet 21 and is coupl ed
actar@imaltoy thetthitteekampl @t ithg sheet-1like coppector 20 has
- 'sheet-1ike connector 20., each of the electrode
an Stael i Bsg Fhdet QQSf:be@éted:)}Om ae saf, f echomeovandisditing or
path formng portion 12 of the anisotropic conductive

a };ﬁéfdﬁé%@é@ ird Whibhegr e e @hnbie: 8 S0F WARIC both sides

conductive film 10A. A thickness of the Tnsulating

%e!tné&lé%&ﬁgg?}?éfeé ESO%%&F&dél&e QXOPW¥§TJ_%€QH %legtrode |

e porous s or exa

SEELVLCRUEN T ERS RO I

properly set corresponding to the pitch of the
of dhecthgknessper tthe é@ﬁ%@tm@ %tﬁ%?lorlt Hﬂelqri%ﬁd grRart

is 50 to 1000m for
~ from each other in the planar dlrectlon of the 1nsulat1ng sheet

21 in accordance with a patterh,correspond-lng to the pattern
of an electrode to be a cennecting' obj'ec-:t. in the ihsulati_hg sheet
"2_1.. |
_'Eech_ of the e_lectrode structures 22 penetr'ates' and is
extended in the direction of the thickness of the insulating .
sheet 2.1 and is -_coupled integrallY-uith the insulatihg sheet.
In the sheet-like connector 20, each of the electrode
gls'tructu‘re‘s 22 i.s'.p'os'itioned'on an' effective-'eonductingt .pat'h
_'"f.ormt.ng portion 12 of the enlsotroplc conductlve fllm 10A and .
fts.lntegrated on the anlsotrohlc conductlve fllm 10A. |
A thlckness of the J.nsulatlng sheet 21 formed by the mesh,
'-_th'e honwoven fabrlc or the -porous she'e.t 1s 0 005 to 1 mm,- for '
;example,ahdlspreferablyo 01toOHSmmandlsfurtherpreferably

0015t003mm




exanple, and is preferably 200 to 800m Furthernore, a
protrusion height of the electrode structure 22 from
the insulating sheet is 10 to 300,4 m for exanpl e,
“"and"i's preferably 50 to ZogE] IS possible to
sui tably use the nmesh or woven fabric constituting
the insulating sheet 21 which is forned by an organic
fiber. Exanples of such an organic fiber include a
. fluagroresin i b ch. as oI r.af r.get hyl en
LG A A e
olyallylate fiber, a nylon flber pol ye fi ber
PrEREY L4 EOTTBFPRRARYY P &hg’aﬁ%ch.%’%rtfaeneiﬁ?{éﬁ ode to be
coefficient of linear thermal expansion is equal to or
thappooxeoeties dpj ectceef thei ditke,ofindi Aeabltherh@®orm, for
expansion of a material formi ng a connecting object,
ex8mp Be speadfisabtefermitgeffoxiwntsad phi.near ther mal
expansion is 30 X 10-6 to -5 X 10-6/K, particularly,
1. 0. Ahdrmds,- 3aX g Hlls i SRT evht | bEi StiposSillrode
to suppress the thernmal expansion of the anisotropic

stfﬁ?ﬁﬁjfe 12?% ’Jﬂe H‘&[fi%r%sﬁkég is lrb {5‘%08 !EBr‘@gz'af@le,

er na ory cause - nperature
S, recei ossi.ble to stably mai ntai n- an
an%xjc%lﬁ”é kélléf réfocé:lp ®ion st ate for t he
connectlng object . 72 Furthernore, i referabge
abric

to usel&Pt ect?lsbléfta%ilﬁ@ tgledﬁﬂ%lﬁ]%toér ko[l LOaey

200m In addition, it is possible to use, for the
coqﬁj::x)t}stm@‘éhe 1nsulat1ng sheet 21 whichis formed by anorganic

fiber. Examples of such an organic fiber include a fluororesin
fiber such as a polytetrafluoroethylene fiber, an aramid_'fibe'r, |

a polyethylene fiber, a polvallylate fiber, ‘a nylbn fiber, a

polyester fiber, aﬁd the like.

By using an organic flber in Wthh a coeff1c1ent of l:l.near _

thermal expansion is equal to or approximates to a coefficient

r.o‘f linear thermal expansion of a material forming a eanecting
‘ebject,' more speci'fically, a coefficieht of lil.lear thermal
expan51on is 30 X 10'6 to ~5 X 10'6/K, partlcularly, 10 X 10"6_'
'_to -3 X 10 6/K moreover, it is poss:.ble to suppress the thermal |
-..:e};pez.151on of the anlsotroplc_:' conductive film.. The_re’for_e_,' also
J.n the case iri.‘which a thermal his.t'o_ry eaused by-e c':ha.nge in (.
a .t‘em.p'erature is’ rece_;'LvedI,' it is poss'-ible to stably maintain
_._a.r-l _éxt:éll_eht electrical connec‘tion_ _state' for’ t_iie' chn.e_ct:'.Lng

tobject.




a porous thin filmresin sheet or the like which is
provided wth a |arge nunber of openings by a
treatment such as a laser perforating process or
etching. According to the a&wi sotropic conductive
connector device 10 in accordance with the third
exanple, a material, which constitutes an anisotropic
conductive film or an adhesive, which bonds the
ani spHf Ok SN duct | v Jidfaand d he sheetal id®@anic fiber
connector, are cured in a perneation state into the
1.d of .the . insu ing s t 21. Therefore, the
haggégt§l?k%m%%%Eé%%g$62%O ?@gfﬁ?egrated on the
ani spt ropj.c .conduct,ive film 10A. Thus, the sheet-|ike
ConnPE BORLEL ST LG iR B S Dhe (b UART <ot GRecborous stieet,
conductive filmthereon and cannot be noved nmutually .
a peroesi thigndimerestisr shept Ps hbe hikeddush e anoyided
the sheet-like connector 20 with the anisotropic’

withnalletigeentimber 1OA oferemds byhe fpidadmesft shchl agty daser

to be a connecting object is small, consequently, an
peekceht b wt@edss cat «eoshiaogi on state can be
obtained. In addition, also in the case of repetitive

use A@iorBlRNbo Reld 8di 9btHEPEC HorldhiR: tGRREcOAn&SE T BeFice
hi gh tenperature environnent, the positional. shift of

"102 pﬁ Gongdustiog path ggmﬂqreore;(m 141 &r g{sytmaz, which

ectrode structure s not gener at ed.

Accor di ngl Lt 1S possible to_stahbly maintain_an .
cof S ERRTLAT apstet FeBR e BsRbarss S F RBpaBTEs Ver b ich
_ insulating sheet 21 in the sheet-]|ike : .
bonds the anisotropic conductive film and the s_heet—l:.ke

‘connector, are cured in a permeation state into the void of the

insulating sheet 21. Therefore, ther sheet-1like c_onnector 20

is"integrated on the anisotropic conductive film 10A. Thus,

jt'he sheet—like cohnectqr is integrated with the anisotropic
'conductive film théréon and cannot be moved mutually to

positions.

Therefdre, it is not necessary to align the sheet-like

_-édnﬁecto'r' 20 with the anisotropic conductive filxﬁ' 10A. Even
. 1f t_he pit_ch of an e‘lzéct-ro_de to be a conne--cting.o.bj ercﬁt 15 sm_all .
-'coinse_que-nt."Ly,,'r aﬁ eé:céi_lenf electfical c‘onr.lectio'n stéte can be
;o_bt.ained’. Ifx addition, also in .t‘h.e ca_ée of repetitive use for
.al_l_'_lc.mg period of t‘ime dr the case of use in a _high temp_era_tture
énV-irénment,' the pos’i'ticna.l"sh.i ft of the co,nduéting péth fo;mirig.

_-p'ortion 11 from the electrode structure 22 is not generated.




connector 20 is constituted by the insulating sheet 21
formed by the nesh, the nonwoven fabric or the porous
sheet in which the void communicating with both sides
of the insulating sheet iggforned. Therefore, the
posi tional shift of the conducting - path formng
portion 11 fromthe el ectrode structure 22 .can be
prevented still nore reliably. Furthernore, the

-Acébf-‘&iﬂ?ﬂ?, Si# ULS YsSs £ 1 @ t3hast wdikd a i¢0RREkes126nt

I'sS protruded. Therefore, it is also possible to
- .reliably achi eve. trical connection for a’
elSF#Eh??yd%vF¥E%$H%§Hﬁ%ﬁ&% resist filmhaving a greater
t hi ckness than_the, thickness of the elgectrode to be..
t he MRS gt BB seetstiEins fee%h?lanpgoe:?%pis 2eRe1ike
. conductive connector device 10 according to the third
copRe@pdl 2Pan sheonahiitatedrad the LnsuisliBdi pRefhdietorned
for exanple. Mre specifically, the anisotropic '
- byconsl metshy e thennenworedefdlosi cl @1 thpapofastuskeet in waich
followi ng manner by using the netal nold including

thé he iwppekminl da bOngndt ttheckhverde®lot Bhe showratiimdisgeet
.6,, for exanple First of all, the sheet-like connector

is Zn%%%\d.ngTBQEe§BEH9t HE pRAWA onR 1FEHS £+ 267 th & cnBluct ing

nuractured. More specCifically, the. insulating

oo 3 G55 paf SEREE P B B e R AU 145 4 b
PIETRITS Tk dBE D RHERGUl ali ng sheet 21,
| Furthermore, the electrode_ structure 22 in the sheet~like
'.éonn'éctoi: 20 is protrﬁded. Therefore,’ it is.'also po-ssible to
"reliably achieve an elé-ctricall connection for a circuit device
in which a resist film h‘é_ving a greater thickneés._ than the
tﬁickneSs of the elecltrode to bé the connecting ij ect is formed.
The anisotroéic conductive cbhnector device 10 according
to the third examﬁle can be manufactured in the follov}ing manner,
.for exanmple.
| : Moré specifical."l.yz,_ _thé anisotropic conductive connec_tpr
device 10'is mahufa¢£uréd in. th'e foiiowing manner_jby:usi_ng the-
.;ﬁét-al -m;)id in-cludi.n'g the upper moidv 50‘-and th:e- lower moi_d 55
- shown in Fig. 6, fo;: éXam'pie. | | |
First“of all, tile sh'eet-;like cépnectér 20 having the ._
7s£rﬁ¢tu£e- -shown-__iﬁ F"_igs.-.2€.5 to 28 is 'manufactu.r_e'dfl More:

'_'s_pecificaily, “the '.insu.lating -sheet 21 forme‘d by a .mesh or a




for exanple. For the insulating sheet 21 having the
resist layer forned thereon, as shown in Fig. 31, a
plurality of pattern holes 75 1is formed on the resist
| ayer 70 in accordance witfga pattern correspondi ng
to the pattern of the electrode structure 22-to be
“forned. Subsequently, the lam nating material is
subjected to a plating treatnment. Consequently, the
nofh&edh Ofkeh 81 ¢ ULTE W pddedC @i lseidwino ithe&iignsa@bat i ng

sheet 21 forned by the nesh or the .nonwoven fabric is

forl'%sd o8 P3G er@OhoéergéL@if: Ii‘ﬁeieﬁﬂ Slormedy @ &0dry

as shown in Fig. en, the resist layer is renoved
t.he | |
s R, LD 5 TS50 o SabsERuE i

33. In the foregoing, as for a plating nmethod for
fO¥ oML € he el ectrode structure 22, it is possible to
utilize an electrolytic .plating method aor a '
nondfacthelingud aiiizg ﬁgeaﬁeg ke v ine ThRitSsiStpl ayer formed
" conductive connector device 10 according to the third
thexeorp ecahche danbigctiled pIushdityi Al M-Iy hod-e39 75
in the sane manner as the ani sotropic conductive

| is CUMIRGE Oh #BWi £8s26€ ety 700 ibhectbrdhnex anpite epedyiern

that the sheet-like 75 connector 20 shown in Fig. 33

| thersheetld ke Eﬁﬁﬂécﬁﬂfué—‘tﬁlre 22.to
gosﬁomm. Iﬂigkﬁ%%eq§aﬂmc%rdlngly, dgfalled

bedleglgnrlé&tlon will be omtted.

Subsequeﬁtly, the laminating material is subjected to a
rplating treatment. Consequentiy, thé electfode structure 22
.coupled to the insulating sheet 21 fOrmgd by the mesh or the
_nonwoven fabfic is formed in the pattern hole 75 of the resist
:layer 70 as shown in Fig. 32.

Then, the resist layer is femoved from the laminating
material léyer.- Consequently, the sheet-like connector 20 is
obtained as shown in Fig. 33. | |
| In the foregoing, as for'a.platlngtmethod.for formlng the
elecfrodestructureZZ 1tlspOSSLbletoutlllzeanelectrolytlc

: platlng method or a nonelectrolytlc platlng method

The anlsotroplc conductlve connector dev:Lce 10 according

“to t‘he thlrd example' can be manufactured as shown 1n_ Figs. 34
"to 39 in the same manner as the anisotropic conductive connector

: dev‘i.c'e'acco'n;ding to the first example except that the sheet-like



According to such a manufacturing nmethod, in a state
in which the sheet-1ike connector 20 is disposed on a
nolding nmaterial |ayer 10B for form ng the

ani sotropi ¢ conductive fil "10A, a material
constituting the anisotropi't conductive film is cured
in a pernmeation condition iinto the void of the
|nsulat|ng sheet 21. Cbnsequently, t he nol di ng

al,.la 10B_i bj ect curi.n
cofBEEEhERd el PrL S, SHO5TH &% a b Tadhe e sbisptadd ke
reliably nmanufacture the .anisotropic conductive
CORBAREEE or2Ue\Aho®M 01nn Rhdeh the sHR@TTdIdlmnéeigtled
20 is integrated on the anisotropic conductive film
dedOnipFign 4Ol1 sbaromigiethat ory vi ew showi ng a
schematic structure according to an exanple of an
apparetesd g donspent & ngarau fd d ot ingleeithed, nin a state in
accordance with the present invention. The apparatus

whi®h tﬂép%%leeglgkélesﬂhécésyl 0@ i3 PHo¥bded ow bhmdlding
circuit board 40 for an inspection having a guide pin

maé@r &0 ﬁ-iyeeg ggﬁefoﬁzlféeﬁu arlge?‘%%ﬁ%o%}o $ f S Bg-PIv@ £ilm

sur ace e C]rCUIt or a lnspectlon (an
pper urfa ein n accordance wt
oA A S SEBRG hUtEBO! RS At hEoe aﬁ?n#uc lrvc?défllm
2 to be inspectedin a. circujt device 1l to

is CHEBEGN %@eéﬁjeéaton TRedditdon bake shegodée %EB%&Péaﬂﬁ#mg
the circuit device 1 is a. pad electrode. 76 The

shegit so1 r opCensentrrtive Connweldindenpterial atayrdi AGE 1s

- to the first exanple is provided on the surface of the

sulgjected tboar dud@nbortravatimspect iThus, it is possible to

ad_vantageous.ly and reliably manufacﬁure the . anisotropic
cond_ucﬁtive connector device 10 inwhi ch the sheet-1like connector
20 is inltegrated-.on the anisotropic conductive film 10A.

N Fig-. :40 is an explanatory view showing. a ..s'chematic
strucfure 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 15 provided
ri-w:i_t'h é circuit bo-ard 4_10 .for an in's.pecti,c.)n having a 'guide pin
,.'4.2'. An élec_:trbde ._41'7f_qr an inspeC£iéﬁ is 'forme‘d 'ofi a surface
of -th.e"‘ circuif. board 40 for an ins'pectidn {an upper“sur-face in
Fig.1) in écéofdénc_e with apattern clo_,rr_espondi"'ng to the pa-ttern
_ of._ an electrode 2 to be ihépegt-ed 1n a circuit device 1 to be
~an inspecting ob_j-e'ct_. The e_l_ectrode 2 to bé_ inspééted in the

‘circuit device 1 is a pad electrode.




|

in gi§tAf% Lo

More specifically, the guide pin 42 is inserted in a
positioning hole 32 (see Figs. 1 and 3) forned on the
supporting body 30 in the anisotropic conductive
connector device 10. Consegguently, the anisotropic
~conductive connector device .10 is fixed onto the
surface of the circuit board 40 for an inspection in

a state in which an effective conducting path form ng
por t41an 1ot Pob 18 RMIRRIIARI CortfuGt breitil 10 488ok8ing
positioned to be placed on the electrode 41 for an

o i B P {BREURRMA O ep SREERERSE e e9kbuic

eVl ce, evi C

ani sotropi ¢ caonductive connector device 10 in such a
bo%ﬁ%n‘%ﬁ ’?Cﬁ%tan( HESRSdthBde 2 to be inspected in the
.circuit device 1 is positioned on a surface, electrode
por e Zpesti figa ldivec i edwidaididy 2221 f nipperted 1n a
sheet-1i ke connector 20. In this state, the circuit
posteviaeitdy helprizsedei Figuch ard di risotmiesh oasthe supporting
approach a circuit board 5 for an inspection, .for
bo@xa®Ppl &n €eesenuestiypieaebnobicthes etbrotivtor device 10.
conducting path formng portions 12 in the anisotropic

Cort UG ME €RRNEEE Qh £ 88Mk EecdRihSt 1Vl HARBHRA WY device 10
pressure "between the electrode structure 22 in the

7 is fb:?g&bkn:tgeth%gfg}fﬁé%c% 8§8:|ht n&f&gt‘%?&fé Q@%o@alfl Qtf’lsﬁ@cfion

rnspection. r ,an ectrical connection

bet ween.the .electraode .2 to be.ins ecte% in._the .
SPIEE AN B e SeP R OO Rarhy Hymiifo portion

inspection in the circuit board_40 for an ins ecthfn

12 in the anisotropic conductive film 10A 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 723 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 approach a circuit board 5 for an inspection,

-for exarﬁple. ConSequently, each of the ef_fective conducting.

path fo-rmi'ng portions 12 in the anisotropic conductive connector .

_device 10 is in'tefpc)se_d by pressure. between the electrode

‘structure 22 in the sheet-like connector 20 and the electrode

41 for an ilns_peCtio_n-.




is achi eved through the el ectrode structure 22 of the

sheet-1i ke connector 20 and the effective conducting

path form ng portion 12 of the anisotropic conductive

film10A. In addition, in ghis inspecting state, the
“circuit device 1 is inspected. According to the

apparatus for inspecting a-circuit device, the

ani sotropi ¢ conductive connector device 10 according

to tAe, rablii 8l @& il & I dad.onTher RE ek €heallsetirbde
© the case of repetitive use for a long period of tine

I e C f e i ' i

2 B DO SRR 37 kR, pd-TaPR ARTRELT B ] 1eRRkoce

electrical coppectjon_state. Nbreover, «the surf. :
41 GH G PO dRTHORET O U5 5 EhECHl bR 10 PRt b Sbsorion
~ the sheet-like connector 20 is protruded. Even . if tI_jLek
isgghdgiveddadvieuol the edeGhF adesHaiG HF QB tk the sheet-like

provided with a resist filmhaving a greater )
cohheckoeg?d shdrihde fifbictimessomiuatiae pesty Seempng $ogé Lon

inspected, therefore, it is.possible to reliably
12aahtiey @ndBoek-ept ki ealdieamninecti bn 106..t henddditiiton, in this -

device 1. Fig. 41 is an explanatory view show ng a
in§]ﬁ£‘§£@?ﬁ¢ Cst St UCHE & AcGrding il anathamspemele of

the apparatus for inspecting a circuit device in

| aCC(}{%r}%gm\g E@tﬁgﬁpggﬁ‘ﬁ% f%% i v?cgée)%’((fé\n Ht%ﬁt:g'it device,

I nspe circui evice is pr
e BB 0 DUREEELL Do UL, e
--figgia 3@?#&1&@%?55 Slggpgggg% Su{'lt.gggfcinpe,':i glsg') i:?lf tgée case of
.repetlitive use for a long period of time or the case of use. in
ahigh temperature env_ironment,_ itis possible to stabljmaintain
- an excelllent electrical connec_;,tion state.
Moreover, thé surface eiectr_odé_'portion 23of theelectrode
- structure 22 in the sheet-like connector 20 is protruded. - Even
if the. cifcuit ‘device 1 to be an inspecting object is prlovided
'with a resist film having a greater thicknéss than thetﬁick‘ness
of the electrode 2.to_. be inspected, therefore, it is possible
to reliably ach:iéve ‘an -.el-ectr-ica'l cdnnection' to the circuit
device'l. |
Fig. 41 is an explanatory view showing a- ‘s:che'matic
s-t_:ruc.tur_e a.ck:ordiﬁé" to a_hdther_ exanple of the .appaj:af‘:'tl_.ls_- f_br_
| ins_;pec’t-j.n'g a c_i'r.(.:,u'i_t .d'ev"ic_e ' 1n 'éc.co_r'daric':e with .t:h.e_'-.'plresent |

invention.




i nspection in accordance with a pattern correspondi ng

to the pattern of the electrode 2 to be inspected in

the circuit device 1 to be an inspecting object. The
“electrode 2 to be inspectedgin the circuit device 1

is a protruded (hem spherical) solder ball electrode.

The ani sotropi c conductive connector device 10

according to the second exanple is disposed on the

surf [ I : . i cid -

FEE agzlfg>fr;1|t1Jc%Zc|u]%yfcﬁltJ Eésg%?gféﬂgfaﬂ c&%&u?’e_d&ﬁ@% 14 ovided

- Mor e Spe I's inserted in a

B ittt BRute 2D FRE G epest Snt wilchanm Ay S dd i

connector device 10. .Consequently, the ani sotropic .
42 e orffu@liart rasindét 5pT By ildSPREL iR sy EarBRE 1 17 SUTLace
surface of the circuit board 40 for an inspection in
(an wppee bnrfihcehimnfif f ot ivk Wumdubtdwig pward dlniteg an

- portion 12 in an anisotropic conductive film10A is

Ainppettionethn tacderdplacadtaona phetekactoodespiindiorg diw the
i nspection. According to the apparatus for inspecting

! paﬂtéi'ﬁ(élﬂ thdevi &rode® 1aih s At Rl - P RA UG ¥Breuit device

connector device 10 according to the second exanple

1 f:c§ kp%io ﬁdfgﬁgggﬁﬁé ogq%,ecaé_so in the case of

- Fepe Ive or~ a l'ong period of tine or. the case

of e in 79 a. hight erature environmen (L, :
posgllﬁbef eer}teé%s‘ioé% gnjé? ﬁ?n‘giWSPa &e%fgéﬁnl gﬁ? %%%% 7 Jgvice 1
. connection state. Furthernore, a_surface el ectrode
1s Rt pdeds (hemirhatisde) steirgumRall sleckrode-

sheet-1i ke connector 20 takes the shape of .
The anisotropic conductive connector device 10 accordlng

to thé second example is dispos-ed on the surface of the circuit
board 40 for an inspection.

More specifically, the gui&é- pin 42 is inserted in a
positioning hole 32 (slee,.Fig‘s . 1 and 3) fofmed on Fh.e' supporting

body 30 in the anisotropic conductive connector device 10.

.Consequently;- the anisotropic conductive connector device 10 . '
is fixed onto the surfac-e_of the circuit board 40 for an inspection

ina 'stat_e in which an effective conducting path forming portion

12 in ‘an anisotropic cohdu_cti_ve film 10A is positioned to be
placed on the electrode 41 for an i_n_s'pect‘ion.
Accordingto the apparatus for inspectinga cir‘c_:ui't device,

the -anlisoil:ropic conductive connector device 10 acco_rding to the

_"se'co'n_d' example is provided. ‘Therefore, also in the case of -

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




a protruded plate. Even if the electrode 2 to be
i nspected is protruded, therefore, the conducting
path form ng portion 11 can be prevented from being
excessively pressurized. Ao in the case of
repetitive use, accordingly, it is possible to obtain
a stable conductivity for a long period of tine in the
conducting path formng portion 11. Fig. 42 is an
a h4R! A0 OF Yo LYL SO @, $ERYdLib 1M F&IgtHPey maintain
according to yet another exanple of the apparatus for
an' Q%BSS@&H@ 8‘18{;£§¥é£1rd§a’ﬂ&§cﬁﬂ%ﬁ%°cgt%%ﬂCe W th the
presen Irnventron. Thé apparatus for inspecting a-
circuit device is provided wth a circuit., bpard .40
f or %W?%ﬁ%ﬁ%%?%ﬂSﬁﬁ?éﬁeﬁﬂﬁ%‘fg&e&@r&lﬁn i&??ﬂﬁ electrode
el ectrode 41 for an inspection is forned on a surface
straatuppe?? sin fachaat-Ride FprorctrE. 2€Fzkes Brardhare of
- for an -inspection in accordance with a pattern
a roovirespohdilaget.o Even igatther aleftrode & dot bodingpecter is
inspected in the circuit device 1 to be an inspecting
probireséd, Theed Botd, 04t e? condoetingppatiedfotmitidneortion 11
circuit device 1 is a pad electrode in the sane.

carMBrev@Sited From ¥oind h& @i Sld19Pbee68ALUEEHYE Also in

connéector, device 10 according. 80'to the third

thegé’égr@%' o%k%g?l’:%i%ﬁs%” éé@déﬂx{@éﬁsgﬂgk S Lo obtain

an rnspeétion in nner as in
Fig. 40&&€ccordjn to the appar.atus %or i.nspectin .
2 SERPLE| FORBT OhY L TRIRE Cor AR EE MCHHOT feRp bR cotitiftting
exanpl e, the anj sotropic :
path forming portion 11.
Fig. 42 is an explanatory view showing a schematiq

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

'-inspeétion in accordance with a pattern corresponding to the

pattern of the electrode 2 to be inspected in the circuit device

1 to be an inspecting.object. The electrode 2 to be inspected

in the circuit device 1 is a pad electrode in the same manner -

‘as in Fig._40.

The anisotropic conductive connector device 10 according




conducti veconnect ordevi cel0 according to the first
exanple 1is provided. Also in the case of repetitive
use for a long period of time or the case of use in a
hi gh tenperature environnegp, therefore, it is
possible to stably maintain . an excellent electrica
connection state. Mreover, the electrode structure 22
in the sheet-like connector 20 is protruded. Even

tol fhd e ighr @k‘éxﬁpﬁ@ Vi £erbtiteleor HsRe¢hicRdo Obfteciciirduit
provi ded with resist filmhaving a greater

Kk f .t

R g%%%gﬁt@'o% PG S oy s
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structure accordln%%@f a further exanple of the

1namssicadascrorwiiths |R@e%@%¢r@§ﬁFP&§V|c%h?nanlsotr°plc
accordance with the present invention. The apparatus

cohduct epecnneg tercidevice Heviamwndingr 69i tee LiWgth example
circuit board 40 for an inspection which has a guide
ispirovidad. Als) bntthedeadd ofareratiitivgacse dorislbog pediod
' on a surface (an upper surface in Fig. 1) of the

of o ffdliclr BRArEadd JOMAN iNEPRCSH Werige RGNl R6A renient,
a pattern corresponding to the 81 pattern of the

th%@fofé)de i 18 gsoss%&%ﬂeﬂe 3 efcf d{&gﬁndsﬁl C&chib@nt

nspectln bj ect

spected in the cir device 1 is a protruded
el?% %%héﬁqﬁﬁﬁ 8 & (ﬁaﬁﬁi el ectrode in. the sane

manner as in Fi 41.
Moreover, thg electrode structure 22 in the sheet- llke

connector 20 is protruded. Even if the circuit dev:Lce 1 to be
an 1nspect1ng object is prov1ded with a reésist film hav1ng a
greater thickness than the thickness of the electrode 2 to be
1nspected, therefore, 1t is possible to reliably achieve an
'e.l'eo_trical conneotion.to the circuit device 1.

Fig. 43 is an explanatory view showing a schematic
structﬁre according to a further example of the apparatus‘for
.in.'spe'ctin_g a. circuit device in eCCordanoe_ with the. .p.r.eee_nt'
- in_{r'entio_n . |
B The apparatus for inspecting la_circui.t device is.-provi_ded
" with a circdit board 40 for an'in_specti.on which has e gu:.de pin
42. .An electrode 41 _‘.for an inspection' is formed on a sﬁrface
('a-n u"pper. isﬁrface'in" Fig. l). of the cir'ouit board 40. f_or an

' inspection in accordance with a pattern '-corresponding' to the




The ani sotropi c conductive connector device 10
according to the third exanple is disposed on the
surface of the circuit board 40 for an inspection in
the sane manner as in Fig.g#l. According to the
apparatus for inspecting a circuit device in

- accordance. with the present exanple, the anisotropic
‘conductive connector device 10 according to the third

pa@%@fmb@f tﬁe RNQWERde Abs%hd AnkpPRceagei vt heapptdditv@evice
use for a long period of tine or the case of use in a

: *%%%% B et il CRARAP AL v 2 ecar e 2 &9 & frggpeted
SR e e a0 B gl of g

r ot ruded Iate Even if the electrode 2 to be.
balhgplagterds it dhadaie meaneross, ithdidcoftduct i ng
path form ng portion 11 can be prevented from being
excd¥si gelyotpopiewongedt inecoruhagtys dggise jhaegerding
“case of repetitive use, it is possible to obtain a
to sihabtRieanskmhp Vé tiys difposadlanghpesuodaot ¢f rihe pithelit
conducting path form ng portion Fig. 44 is an

boP Pl ANFHAT Vi1 8WpeSROWLNOn Eh & Chendinnridy e uherig. 41.
according to a further exanple of the apparatus for 82

| NSReCL Y 1 €4 EﬁH'a‘pﬁ%@é‘tﬁ% ch‘? %Q?E%Efig V\%ﬂbdfl@demce

present 1 nvention re specitircally,

ni sotr.opi c conductive connegtor device cor

in (RERSHEERRE TINHC Lh¥s R CPrABELES NS, hifotPopic
portions are dlsposed at. a constgnt pitch

conductive connector device 10 accordlng o the third example

is provided. Alsq in the case of repetitlve use fora long period :
of time or the case of ﬁser.in a high temperature environment,
therefore, it is po_'ssible to stably maintain an excellent
‘electrical connection state. | s
Furthermore, an eleéfrode structure 22 in a sheet-like
connector 20 takes the shape of a protruded plate. Even if the
electrode 2 to be inépected is 'prot,rudé’d, therefore, the
co_n-duct'irig path forming'por_tion 11 can be prevénted from b.eing ‘
-_exce551vely pressurlzed "Accordingly, éqlso in the-.cas.e ‘of
_.repetltlvé use, | it is p0551ble to obtaln a stable conductlv1ty
for a long perl_od of t;m_e in the conduct_lpg path forming port‘.lon
iif : _ _
Frig'.:r 44 1s -:;in explanatoj:y view s-_h.ox-ving' a slchle_matic '

'stru-éture according to _a"'.fu'.rt_her example of the_apparatus_ for




irrespective of the pattern of the electrode to be

i nspected. In addition, parts of these conducting
path form ng portions are set to be effective
‘conducting path form ng pomgbions to be electrically
connected to the. electrode to be inspected.
~Furthernore, the other conducting path form ng
‘portions are set to be ineffective conducting path
 inkpEBtNEgPar UieRksiwhiehiaee innalccolr@ghtecality ¢hanectednt

to the electrode to be inspected. Mre specifically,

. in Fig. 44, a circuit device 1 to be an
ln?%%pggﬁnng obj ect has such a structure that an

el ectrode. pected.,is dlspo or

part %%¥egr?%%%3rﬁ]t aS'O]BY’t | ot  at® a Const % % t C ()\flldﬂlcuve

CSP (Chip Scal e Package) ,. TSOP (Thin dw .
Coméﬁsaé)iearlC@W@qqn@éngft&rtl?&aﬁﬁﬁ tﬁﬁaw FE@&&H ucting

exanpl e, the anisotropic conducti ve connector devi ce
patll dooomridingpootibestians diappsedi satuséd ¢onskart pitch

apparatus for inspecting a circuit device In the : :
irpassett bpe o £ aidupkt vernonheadtor ldevrirode 1o fly inspected.

i nspecting the circuit device 1, a conducting path-

In fIdM PoOrdd o bE tﬁe@éoﬁbﬂﬁdctanCﬁ@Em@Mﬂmd pogrtidns
point positions at a substantially equal pitch to.

' ‘aré %t th ”béhffe Con%OQSnauEQJ.ﬁé ﬁ&h'ﬂ&&ﬁ%@eﬂortﬂons to be

tion cting pat forn1ng por tion

d t t
et R Pcso:ﬂa%ﬁg sk
path formn portlon 2. Moreov _ E
Furlheitm @ng B FPRGUCHAPEIRH fﬂ?ﬂa%’égg&rtﬁémﬁeare set

i neffective conductln% path form.ng
to be ineffective conducting path forming portlons which are

not elect'ri_celly connected to the electrode to be inspected.
- .-More specifically, as shown in Flg 44, a circuit device
1tobean inspecting cbi-j-ect has sucha st’ructure that en electrode.
- 2tobe inépected is dispoSed inonlyapartof gridpoirit positions
'at a constant pltch in a CSP (Chlp Scale Package), TSOP (Thin
Small Outllne Package) or the llke, for example..

_I_n' _th_e' present ex_ample, the' an_isotrcpic cdndﬁctiﬁe
.cOnne'c-:tcr- device l_O:acchding to the .firs..t'example_'isulsl.ed- in
‘the appara'tu.e for 'inspe.c'ti.ng- a cir_cu.it'd_evice.' |

~In 'tl"_le a_niso’tropic:_conductive 'cc.)nnectr' device 10 for
7 ihspecting the‘ c'it'ctiit devi.-ce 1, a_cohducting path for':ming,
portlon 11 is provn.ded J.n accordance w1th grld pornt pos:.tlons

.fat a substantlally equal pltch to that 1n the electrode 2 to'




portions 13. According to the anisotropic conductive
connector device 10 having such a structure, in the
manuf acture of the anisotropic conductive connector
device 10, the ferromagnetigg | ayers of the netal nold
are disposed at a constant pitch. Consequently, a
conductive particle can be efficiently collected and
oriented in a predeternined position when a magnetic

befigdgbdisegausathdd t idet, BRe&dAGHA g F3kmliayeiortion
Thus, the density of the conducti ve particle. is

11”%1%8 Bid 3 %ﬁgﬂzﬂ;n tRe %g%ﬁgéélﬁgtgaﬁﬂb fQIBRGde 2 to be

ons whi are obtai equently, It 1s

. _possi bl.e.to_opt an an| tro Ic con L.

LR B0 SBOF B TS W0 S EHaH VG TG pagh forming
resi stance val ue of each conductln path formngjf .
POBSEPRON 2 Fi gMOQ%OY%r'antE?ploaﬁ%’ﬁror‘ﬁOV? Wl SHbWPARG Iy Torming
schematic structure according to a further exa Ie of .
‘porhaoappat anss skbr toibs gestfifinrtd ve cenducténgceath forming

- accordance wth the present invention. In the.
poappanat u8.for. i nspecting a circuit device. according
to the present exanple, in the same manner as in Fig.

44, RcE€br&ihd t84tkﬂ=.e&h§2Qo%rbﬁlE%cﬁfﬁddﬁﬁ@&bﬁﬁeabbﬁﬁev1ce
has such a structure that an electrode 2 to be

.10 mASARG! &b § SArapesed, i fh EHEXna%u%rcttu‘i}fe oﬂ”ch@ a‘fﬁsrbttroplc
positi‘ons at a constant pitchin a Chip Scal e

CO??’E‘EQQY% co@% F envlsérrealll (%hel Ifg ror%gkral‘gglcol 1;eq:% of the
metal mold are disposed at a constant pitch. Conseqﬁently, a
conductive particle can be efficiently collected and oriented
in a predetermined position.when a magnetic field is caused to
act on a molding'naterial layer. |

Thus, t:he Idensi'ty of the conductive particle i‘s uniform
ineach ef the conducting path formingportionswhichare obtained.
Consequently, it is poss'ible to ebtain an Vanisotropic conductive
connector device hatring a small difference in a resista-nc-e valne
of each conductlng path formlng pertlon

-.F'i-g.l 45 is an .explanatory view show:Lng a schematlc
-s't.rt'lctt_tre a-ccordlng to._a_ f_urther _example of the appar__atus f-or'
_ti.nspéctin_g a cir-t:.'uit_-dev'ice in aechdance with ‘t_he_ present
| inven-tio-n’ :
- In the apparatus for 1nspect1ng a c1rcu1t dev1ce accordlng |

‘to the present example, in the same manner as 1n F:Lg 44, a c1rcu1t_.




In the ani sotropic conductive connector device 10 for

i nspecting the circuit device 1, a.conducting path
formng portion 11 is provided in accordance with grid
‘point positions at -a substgptially equal pitch to that .
in the electrode 2 to be Inspected.. In addition, the
conducting path formng portion 11 placed in a

posi tion corresponding to the electrode 2 to be

de?fé@%tt%(#bbsaﬁ e£n§19e2 8¢t h¥8 sREAMCGIi A RdkNthat

ortion’l Nbreover the ‘ot her conducting
rt ons 1 re.set to e
anc%%%ﬁqdrggr%gtoﬁ Foilﬁ'isﬁﬁc%grﬁo Jssll%sg(ﬁ il? il sfes Srt of
.~ -exanpl e, the anisotropic conductlve onne&%g dﬁg 1
grig %&Pﬁdtﬂdnﬁhétml‘?%%@é’ﬁﬁpﬁ’é ted dEed (o Sale
apparatus for inspecting a circuit device. Al so_in the
Pagkigol s JSIQP d@hduc Sned lcenhbirerPaekage) 10 Hhildge, for
such a structure, in the manufacture of -the

exampBol ropi ¢ conductive connector device 10, the
ferromagnetic | ayers of the netal nold are di sposed at

a cofstia a@il%r@ﬁﬁ%&ﬁﬁh@tivea copmdieiory eepacei tbefor
~can be efficiently collected and oriented in a

1n%§8§gﬁa rﬂl{@dcﬁ‘?&h%tq@e%@@ R nggeghl:lﬁcft'lﬁbd 'a%hcﬁlé%ﬁlgng

ct on ding material l'ayer. This,

st AT SR éw&‘fﬁt wswns
| at %Eltsg%tg,etgﬁl gggfyg gjielg lgltch to ﬁ?SSI:Pnetﬁé) e cétlro e 2 to
.be inspected.  1In additio'n, the conductlng path forming portion
711 placed in a p051tlon correspondlng to the electrode 2 to be
1nepected is set to be an effective. conductlng path formlng
-portion 12. Moreover, .the 'other conducting path forming .
portiOns‘ll are set to be .ineffec'tive'con:ductin'g path'for'ming

portions 13. i
| In the present example, the anlsotropic conductive
. connector device 10 a_ccording'to_ the"third example is uaed in

the apparattls 'for' insbecting a 'ci.rc'uit. _dexfice. |
| Also in the anlsotroplc conductlve connector devlce 10_
'-hav:l.ng such a structure, in the manufacture of the anlsotroprc
conductlve connector dev1ce 10, the ferromagnetlc layers of the |
metal mold are dlsposed at a constant pltch. Consequently, a
'_conductlve partlcle can be eff1c1ently collected and orlented'

“ina predetermlned pos:.tlon when a magnetlc fleld 1s caused to




connector device having a small difference in a

resi stance val ue of each conducting path form ng
portion.. EXAMPLE 1 1) Manufacture of Sheet-Iike
Connector A-dry filmresisgs(Photek : H 9050) was
'am nat ed on both sides of a nesh (thickness : 0.042
nm opening dianmeter 54 Ain, opening ratio : 49%

f or med by a polyallylate type conposite fiber (fiber

ac?L@HE dggg g@efygi g%@ nating material having

ruc ur e’ shown |n 30 was obt ained. The.

t hi ckness ,of the I t g _mater obt fter.
t e S0 natieoh eras B8 45 THAS-RBHTGH Sha AR NE5, 3 Bl ggem
opening in a dlaneter of 0.3 mmand a pitch of .g nm
i peSh &1 |HEORFHCT WA RAFBAOEH | BEEIP IS 48 WIptCH fee 0btaihed.
| aminating material in such a manner that an opening
Copseqiant1was tcsi pessidnte thebsninan Eni sabrapi@ copfective
dry filmresist |ayer was exposed by using a parallel
cofiyc expaeriig ettt mea cma i fohct fiereh diy 1 ORC SEl SraISHOR Lue
and was then devel oped so that the |am nating

of @ i@indiavi NYy ?b&p%rﬂﬂnﬁobblﬂﬁoﬁﬁnet rating.
t hrough upper and | ower. surfaces shown in Fig. 31 was

obtai ned. . 86 The |am nating material having the
-openi ng porti on thus obtai ned was subjected to. a

_Exéﬁéﬁﬁ ﬁ;trolytic plating treatment = by using a copper
sol ution (OKUNO CHEM CAL | NDUSTRI ES
1) Manufacture of Sheet-like Connector
A dry fllm resist (Photek : H- 9050) was laminated on both
' sides of a mesh (thlckness : -0' 042 mm, opening diameter : 54,um,
'opening.ratio : 49%) formed by a polyallylate type composite
fiber (fiber'di'ameter : 23um) and a lamlnatlng material hav_lng
the structure shotm in Fig. 30 was -obtain.ed'.
The thickness of the -laminat'ing material obtained after
the lamination was 0.12 mm.
A photomalsk film having 'a.n opening in a diameter of 0.3
'-mm and a pitch of 0 8 mm. w'as ai.igned’and' laminated on both sides -
. of the lamlnatlngmaterlai 1h such ama.nner that an openlng portlon-
“was c01n01'd'ent therew1th‘. -.Furthe.rmore, the dry- fllm re51st
layer Qas exposed by us:.ng a paral.le‘l ray exp051ng machlne
_. (manufactured by ORC SEISAKUSHO) and was then developed so that
'the lamlnatlng materlal hav1ng an openlng port:Lon penetratlng_

through upper and lOWer surfaces shown in FJ.g 31 was’ obtalned




CO., LTD. : BVF) so that a lamnating material having
the electrode structure (22) forned in the opening
portion. shown in Fig. 33 was obtained. Next, the
resist was peeled to obtaiggthe sheet -1i ke. connector
(20) including the electrode structure (22) shown in
Fig. 33. In the sheet-like connector thus obtained, .
the electrode structure had a dianmeter of 0.3 nm a

thi ci0eSiSfin 4.1hd AP 8 AF1 AP I8REBbe LA S b At b8 thus
mm The sheet-li Ke connector was cut into 14 mm X 7.5

n ry.filmresist |_am ‘
AT G R Rl B e S e g A e
manuf act uri ng t he ani sotropi.c conducti n .
by 335 FhA ESPPER Bl AItg BodgRING GRHCHNp i Ug TR ES
supporting bod¥ havi ng the fol |l ow ng sgecification was
COt abEPe atRNF )i 90 thatoldadaa tinamarer sak hevinethasheatyode
Fig. 4, and furthernore, a netal nold for nolding an
stanckotreoffld) formedultitiee fadeniray ipogtivheshowholm igig. 33
specification was fabricated in.accordance wth the

. waStépeiui€dshown in Fig. 6. [Supporting Body] 87 :
t hi ckness of 0.1.nm and the opening portion (31) has

a difBRs| Ofhe Of o dils s 18e8MaNdol SpREPMI dad WHA R 1ike
positioning hole (32) : ‘
connector (20) 'i'n'cl‘uding the electrode structure (22) 's'hown in

Fig. 33. | |

| In the shéet;like éonnector thus obtained, the electrode
struétufe héd-a diameter of 0.3 mm, a thlickr.le'sl_s of .(i)..12'm‘m and
an érrangemént_pitch of 0.8 mm. |

| .-T'-he Sheet—like cdnné'ctér was cut into 14 mm X 7.5 mm and -

a dry f'-il-.mrrésis,t_-was laminated as the protective film (62). on
._either side and was used for manufacturing the anisotropic
cbnductive_connéctor. | | |
'2) Fabrication of Supportincj Body and Metai Mold:

A s’u’pporlting bo'cllyl h’é_ving the ‘foll.o_wl_in.g s:_p_ecifi(:ati.'(.)n was
fabrlcatedln accordance _'\J\a.rlj.th_._the' 's-t'ru.ci::ﬁr-e.' Shown in FJ.g 4,
V‘and ft,.lri:“hé;'r-more,' a ':l.tte_-fal.- _moid for ..moldi-hg. an anisbt‘;.:‘opi.t.:'.
rlc';on'cll_lhllctiir;e fllm having .t'he fo'lllowling.- speC;’Lfic_ation was
_fab;::iéated 1n ag.:'c'ordanc.e __w.it.'h the s;t_ruct_u_re shown :Ln Fig. 6; _
i:;ISuppdffiﬁg-BOdYJ | -

| The supporting body (30) is formed by SUS304 and has a




on four corners. [Metal Ml d] The ferromagnetic boards
(51, 56) in the upper nold (50) and the | ower nold
(55) are fornmed of iron and have a thickness of 6 nm
The ferromagnetic | ayers (?é, 57) in the upper nold
(50) and the |ower nold. 5) are fornmed of nicke

and have a dianeter of '0.45 mm (circle), a thickness
of 0.1 mmand an_ arrangenent pitch (a distance

o PERIEER T 59 B B S B el

nﬁ/er S@féi% %fgﬁlln t he ‘p%%& Rk gl 3 4ajlthle3-, I{Jgeﬂo‘i\léer(?:z)

carrying out a curing treatnent over a dry film

onr §QPEtCO¥RREhe nonmagnetic |ayer (53) in the upper

-~ nold (50) , a portion (53a) has a thickness of 0.3 mm
Bfetal prldlon (53b) has a thickness. of 0.1-mm The
nonmagnetic layer (58) in the lower nold (55) has . a

t hi ckine Serebm@ghbtim bdhedsofidave6pairt ithe @SB frorhid 50)
in the upper nold has a dinension of 15 mm by 8 nm :

an@n:dw_ealeﬁﬁt:hndlfd Q52) NBre HoMiaparal+eh aal Ml diaighickness
Nhterlal 60 parts. by weight of a conductive. particle

qﬁg an average particle dianeter of 30A m was .added
0 parts by 88 weight of addition type |iquid

0 .
i 155 EBBE e DSV ARL "L 3 0B WA (50
and the lower mold {55) are formed of nickel and have a diameter
of 0..45 mm {circle), a’thickne-ss of 0.1 mm and an'arrangeme'nt
pitch (a distance between .cen.ters) of 0.8 .mm, and the number

" of the ferromagnetic layers is 288 (12 X 24)‘.

"The nonmagneti'c layers (53, 58} in the upper mold (50)
and the "loWer mold (55) are fo‘fmed by a material obtained by
cérrying out a cu.ring tréatment over a dry film.resis't'. In the
nonmagnetic layer (53) 1n thel upper mold (50), a port_ion (53a).
has a tﬁickness of 0.3 mm -aﬁd a portion (53b) has a thickness
of Ol.llm_m. The nonmagnetic layer (58) in the lower mold (55)
ha's a thickness of"t)'.15 mm. .. -

VITh:e' concave -p'or_t-io_ﬁ (54) formed iﬁ the upper mold haé'é
dimenéidﬁ of 15 mm by 8 mm and a depth of 0.2 .

3) Preparatlon of Moldlnngaterlal |

60 parts by welght ocf a conductlve partlcle hav:Lng an

average paa_:tlc_:le' dlameter of-30um was added to__100 parts by




at a reduced pressure so that a nolding nmaterial for
formng an anisotropic conductive filmwas prepared.
In the foregoing, there was used a conductive
particle formed by platinggga core particle forned of
ni ckel with. gold (average coating anmount 20% by

wei ght with respect to the weight of the core
particle) . 4) Formation of- Anisotropic conductive

. . t : _.l.. - o . ’
- weii:hié{noAf $448 +9bn F%%:i%‘(%%lé)d 5‘519889&3}13510412. ) RRtRBRireRre,

protective I'sS provided was set to be a

netal _nold .side, _a the el ecirode st [ 1
thf g RmBhae e A1) Bre (asd) o TERRCHER B APt 14t out
arranged jn alignment with each. other in the concave .
3t T3 U BT S U Re SpbRF L B LR B0} G12 (3c He & HBRARS
(see Fig. 35) Next, the nolding material thus prepared
anwad seppopéd dyndwelrisent b masiprera il m tiethe fogegoing,
nol ding material |ayer (17) havi.ng a thickness. of 0.2
thare Wi lusiesl abtandiect bye panttdiclien goraedohdustavierg a core
particle and a reinforcing material in |iquid _ _
parefél d i irdade £shi bR withben 16s ¢evErgge36dat My emeemt :
the spacer (61) having a thickness. of 0.1 mm  .in

2ol I Ephe SRR Shocpon] A chRLLbRE JEMhRG e paccicic)
ol BOPRESEEh SheMbedrr e, SHIAEES 1 it e
SUPROLLLEA DB (S0) 085 Bl 906 200, 2 1 200°S; ot che
havi ng a thickness of 0.2 '

protective layer (62) is provided was set-t.o.be a metal mold

‘side, anci nhe electrode structure and the ferromag_netic‘ l_airer

- (52) of themetal mold inrere ari:anged in al:igninent with each otner

- in .the -concavé_portion (54) of thé upper mold (50} of thé metal

mold (see Fig. 35). |

| Next, the molding material thus prepéred was aéplied by

screen printing to form.the first molding material layer (17)

having a' thickness of O.. 2 mm which is obtained by co'ntaini-ng'

a con_duci:ive_p,a'rticle _"and a reinforcing material in 'liqu-id

,.Aa.dd.i.tion_ tjpe s.ilicon 'rub'be.r.: iSee Fig. 3-6) .

| MoréoVér, the Space.rr (_61) ha.v_inq._a thickness of‘O.i .mm-,

) 1n which a iectangnlar.dpéning portion ha(vin_g a dimension nf

20 mm by 13 mm is _ft_c,.w.rmed, wns_aiigned_-and .d'i-sp._o‘séd on 't-hermo.ldin_g R

'__su_rfa_cé in the lower mold (55) of the metal -fm'o'id.-'v Tn addition,

the :s'npportingfb_ody (30) was aligned and arranged on the SPQCer. o




mm in which a rectangul ar opening portion. having a
di mension of 20 mmby 13 mmis forned, was aligned
and di sposed on the supporting body (30) (see Fig.

34) Then, the nolding mateggal prepared as described
above was applied by the screen printing. As a
result, the second nolding material |ayer (18), which
was obtai ned. by containing the conductive particle

d O
AL 408 S48 i) S5 WL of 0

aving a

th f, d
kAR DO 285 e P YRR SR SR
61) and the supportlng body (30) (see Fig. Then

O RR WA WM g FarBefal visyatgisd 1 TifRdsemgn the
upper nold (50) and the secoridnol di ngmaterial |ayer
suppsyting neddyi 38 heldeandiidvol3d )(-55) were al i gned and
superposed to formthe |amnation nolding materia
| ay erherl,9)tHes e 1digs. m3Teandl 38yefhredadd etesarhiblegl above
magnetic field of 2T was applied in a direction of a

wad hhgkness by ﬁf&a%refena@reheeh@owea ¥l thordhicoBecond
p05|t|oned bet ween the ferronagnetlc layers (52,. 57)

: mo%cg:\tfn arlatla }g{@gﬁgbgl o]l)@é{fﬁecﬁ]t%) cfo‘ﬂﬁ:gﬁﬁlng

e upp the [ower

th t t t d I 0
th%%p%%&sv e seo@m%ﬁ%f AN f%%cone

fornmed (see, i The , metal nold was ene g
rubbryr gR6k %@Ywe F .tmfszmees )°f98 -GR HE &R9H %POFﬁzmne

sheet-1i ke connector which is provided ,
on the nonmagnetlc 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). | |

| i‘hen, the first molding iné'terial lejer- (17) formed in the R
upper mold (50) and the secondmoldingmaterial layer (18) formed
'in the lower mold (55) were aligned and superposed to form t_hé_
lamination molding matefial layer (19) (see Figs. 37 and 38)‘-.

Thereafter, while a magnetic field of 2T was applied_i'n.

a direcﬁion of a thiekness_ by means. of 'an- electromagnet to a
.'portion positioned between'the fe_rromag-ne_'t:'.L_c layers (52, 57)
for tile iamination molding iﬁateria-l .laj}er (19) formed betw’reep
fhe upper mold (50) and the low‘er.mol'd (.51) ’ the curing treatment
_‘-_wé's carried out at 1'Q0°C for 'one. hour. Thus, the anieot;epic
_"clonduct'iv'e film (10A) Qes .fermedr (see. F:Lg 3 9) .. |

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




on one surf ace side of the anisotropic conductive
connector thus obtained was renoved. As descri bed
above, the anisotropic conductive connector (10)
according to the present igyention was nmanufactured.
The anisotropic conductive film (10A) in the

ani sotropi ¢ conductive connector (10) thus obtai ned
has a di mension of 20 nmby 13 nm and takes a

on' ’Eﬁ%aglgf’fgée aJsﬁH%or LReaddhthane, HS&‘E&H‘ %ﬂﬁﬁ? lQ.Sf prtchﬁided

conductTng” pat m ng portion

i ncl udi I ckness of. the el ec ade s
onidiie RAFhors Siehet FHEGTIeG PO ?%%&%345"#5“35%8‘—” thus
thi ckness of 0.6 nm Moreover, 28 8 (12X24) _
obtahnaAdt VA PEEPVESrming portions (11) are provided,
and each conducting path formng portion (11) has a
di anks elescefibedbatrg, the awmhictamig panfue bt Fie gpnnector
portion (11) has an arrangenent pitch (a distance
(1b§3ta/mfrdjef§ ebs)heobreséntmi ntvent hodwkisananafectheed. The
el ectrode structure (22) of the sheet-like .connector

anﬂé@t’tgﬁﬂc QBridae L6 0BAUGH NBoRALR F108 BhAgopesbL e ctRictive
has .a dianeter of 0.3 nm and a thickness of 0.12 mm

co H@c@@i’s t of%'hcﬁ C%Q%ﬁﬁé&%é@@@ﬁn@ﬁs%ﬁ'OP%O mm by 13 mm

er el naf erred to as an "anl sotropic conductii ve

and iR %Ls‘e%sﬁné??%?a%@%ﬁ%énﬁ?a%@u shoph RN SEIORRSS of
.., manner as in the exanmple 1 exce t hat éhg sheet-I%]rCFn
the GRIMRGGMGES thof CHREDPY R FHP h‘ellaoﬁéa O pdIE i Bif g

t he upper 91 nold (50). The ani sotropic conductive
th¢|t]n:'¢rq:]|qn¢$]@ gﬁ,*@l@qr@}:ﬁ:@trode structure. Furthermore, the

insulating portion {14) has a thickness of 0.6 mm. Moreovér,
288 (12X 24).conducting path fo.rming portions {(11) are-providéd',
and each conducting:path forming portion (11) has a diameter
_ 6f 0.45 mm, the conducting'i:)ath forming portion (11} has an
arrangement pitch (a distance between cénters) of 0.8 mm. VIn
addition, and the electrode Structure (22} of the sheet—.lik_e
.(_:onnectbr provided on the conducting path forming portion (12)
has a diameter of 0.3 mm and a‘t‘hicknesrs '-of 0.12 mm. |
o Trh'e‘_ani's'otropic condﬁctivé connector will be___hereina.fter
'Irleférre'd to as an “_ani'sbtropic conductive connecfor‘ A",
(Compérative Example 1)
- An éniSbtroPic coﬁddctive_conﬁectdr'Was mapﬁfactured.in
the same manner as in .the é#ample 1 except. t‘h_at .the sheet-like

- ¢onnector was not disposed in the concave -portion of the upper




conductive connector thus obtained has a di nension of
20 mrmm by 13 nm and takes a rectangul ar shape, a
conducting path form ng portion has a thickness of
0.65 nm an insulating porgion has a thickness of- 0.6
.mm I n addition, 288 (12 X. 24) conducting path
formng portions are provided, and each conducti ng
path form ng portion has a dianmeter of 0.45 nmm and
mo i 8€ 58ANdust & RG 1 ALY BbRGuLeI+d @3 1hasnathe anisotropic
arrangement pitch (a di stance between centers) of 0.8
coﬁgﬁcg—{]ﬁ% %%!QESEE?)E' Ehlgg Wéfn\é% ﬁgg%ﬁtiﬂ{en\@iloln--gg 20 mm by
erefnafter referréd to as an "ani sotropl c conductive
connector. B". Eval uati on .of Ani sotropic. conduct | .
13 G AB L 1Rt B P AL AE MR e Bt T o G- Lhr A Ry 5o Fning
connector A according to the exanple .1 and the |,
poxhi e hespictebriguess vetf brfifeBRoral iyl iy PortHen has
conparative exanple 1, a performance evaluation was
a Wdarakregsout D nétive. f difl ewidiginann288 (¥2 ¢¢ @) cenducting
eval uate the ani sotropic conductive connector A
paldt Cyrdiing borthenexampl pravadeld t hmdariastt copidncting path
conductive connector B according to the conparative
fof@P R rkiod BLECH Biafl@¥be€B 4.5 dud @3ld $he@WaohBucting
Figs. 49 and 50 was prepared.. The circuit device 3
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i anmet er Oof 0.4 mmand a height of .0.3 mMm Two
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sol der ball electrodes 4' provided therein.. 92 In.ea
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referred to as an “anisotropic conductive connector B”..
[Eval'ﬁation of Anisotropic conductive Connector]
Referring to the ahisdtropic coz;ductive connector A
according fo the -exa:ﬁple 1 and the anisotropic COnduc':tiv.e
connector B according to the comparative examplel, a perfor'mar.rce-.
evaluation was carried ou-t in the following manner.
In order to e_valuaté the ani‘soil:ropic conductive connector
A accbrding_to the example 1 and the anisbtropié condgctive
' "cc.>.nne.ct'or B ééédrd‘iﬁg to the comparative exami)le 1, a circuit
device.3 fo‘lf a test showh in .Fi.gs.‘ 49 aflc_i ‘SQ'Was_prepa're_d._
| | The ciﬁ:c:.'ﬁi.t' device 3 for aterst has 72 s_blder ball electrodes
a4 (Iﬁaterial: 64 solder) in total, each of which has a diameter
of 0.4mm aﬁd aheight of 0.3 mm: T'_wo._électrode‘gfoups_are forméd,

_each of wh'ich'has 36 -soldei: ball electrodes 4 pr’dv_ided therein.




total; each of which has 18 sol der ball el ectrodes 2
arranged straight at a pitch of 0.8 mm Two of the
sol der ball electrodes are electrically connected to
each other through a wirings8 in the circuit device
3. The total nunber of the wirings in the circuit
device 3 is 36. By using such a circuit device for a
test, the anisotropiec conductive connector A

Inaé:&&{ disnghd %fe@cﬁgfér%&%u Lsandhdhe aranire@hbantwo llnes in

conductlve connec accordlng to the conparative
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by |nsert|lgWQU|de pins 9 .of the CIrCUIt board 5 for
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. supporting body 30 in the anisotropic conductive

the orinentidr dé@icEhs.ci Tlmlitotddvinomb8rf of the esitrimgs in the
arranged on the anisotropic conductive connector 10,

cipodit hesaowere  essuri zed. at a roomtenperature in
a load of 3 kg (a load of approximately 40 g per
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pressurizing J1g (not shown) and were thus fixed.
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el ectrically connected to each other
example 1 were evaluated in the following manner.

<<Initial Characte-ristic>>

As shown in Fig. 51, the anisotropic conductive connector
| '1.0 was posn:loned and dlsposed on a c1rcu1t board 5 for an
inspection by inserting guide pins 9 of the 01rcu:1.t board 5 for
an inspection into the positioning holes of the supporting body
30 in the anisotropic conductive conﬁector 10.

The circuit device 3 for a test was arrahged oﬁ the
anisotropic conductive connector 10, and' tile.s'e were pres surized.
“at a rodm te‘mpe.rattlr_e in a _ldad of 3 kg (a load o.f approximately
.' 40_ g per .con‘ductin'g p.ath f—o.rming portio.ﬁ) by means of a
: pressurizing' j.-ig (not ehown') .and were thus fixed.

'Then, a DC cﬁrrent of'lo‘ mA was always _applied_’by a‘ DC
 power -S-uPpi'Y 11.5 and a constant cur]_:r'ent coﬁt_rol deVice 1l6between

external termina'ls (not shown) -of the circuit board 5 for ah




t hrough the ani sotropic conductive connector 10, the
circuit device 3 for a test, and the electrode 2 for
an inspection and a wiring thereof (not shown) of the
circuit board 5 for an ingpection. In this state, a
vol t age between the external termnals of the circuit
board 5 for an inspection during the pressurization
was neasured by means of a voltnmeter 110. An electric

1n§§é@:§1@ﬁ9ewﬁ@hﬁea%( BDletBsisal tyl abadeb¥edntoegdahi ofther
Vi / 11, wherein a value (V) of the voltage
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As is ap arent fron1the result of the Table %
2 WoRiPEnBACERAE Rt aphQ¥R} opf c tRENGEEERVE Eaﬁﬁéc of O an
according to the exanple 1 had an excell ent
ingpadttonvi t ynwhhis sta%9uuaawéﬁtaqetbeﬁwée@oﬁhﬁcﬁx@QQFal
of the anisotropic conductive connector B 94 according
tetmihdbs cofrpdreatiiveubk dmpmed B ifio rwhinc hn$hecaivrs clumpic the
conductive filmis not provided with the sheet-I|ike
pr ESNNELE HF i on STEERRLd JureRl By adidrd Wr dAsrodfiaam eien 1Ei0g.
51, the anisotropic conductive connector

An electric resistance value R1(Q) was calculated by an

equation of Rl = V1 / Il, wherein alvalue (V) of the wvoltage

thus measured is represented by V1 and the applied DC current

is represented by I1 (= 0.01 AJf A result is shown in Table ¢
1': | |
[Table 1]

Table 1
Electric resistance value R;
(m€)

Examplé'l_. 122

cémparative example 1 R &

As is apparent from the result of the Table 1, it was
confirmed that the anisotropic conductive connector A according
totheexample1hadanexcellentconductivitywhichisequivalent

to the conductivity of the anisotropic conductive connector B




10 was positioned and di sposed on the 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 sugporting body .30 in the
ani sotropi c conductive connector 10. In addition, the
circuit device 3 for a test was arranged on the '
ani sotropic conductive connector 10. These were fixed
acB¥raiREeSS YheZddiba datd 8kamPoun) i ARG 1\Wer EnhdTdrARdR% opic
wthin"a thernostatic chanmber 7 in this state.
] .a 1 rature t S '
coHaRpayE i dn 4t ol PR OB Ets B S e PR SRSk P e otor
was repeated in a,._pressurizing cycle of 5
 SRG C¥oubitahi WHazd of 2.5 kg (a 1oad of
approxi mately 35 g gfr conducting path form ng
por tAephowsyinEigs Df, Ahprankin i FPRduakivaepgigetor
time, a DC current of 10 mA was always applied by a
10 D& powes i sippd/ abtb disgosedonst 8he cfuewbhtbeord rplfor an
device 116 between external termnals (not shown) . of
intpectioawy iheartdihg f@ridnpinspeeti ohe aralitabeard 5 for
electrically connected to each other through the
an 3HHRATORIC 1 RO LY 81 + LORDRS 1M1 k0o £ 1@ ShpSYtting body
device 3 for atest, and the electrode 6 for an '
[ cti AV 2[.e0 oVR) -t .
30 JRBIR AR Bofl polRuERERECkobRsE R ORPL o, i con,
vol tage between 95 the external termnals of the .
the G HIEPICE 3 3PEdh SOy HAR BiF SHAY RY [ Fhisotropic
pressurizati on was neasured by neans of a voltneter . |
condpctjve famestor ddi-st Fheeevierte Rxgd)PYuds pressurizing

cal cul ated by an _
jig (not shown) and were arranged within a th_ermorstatlc chamber

7 in this state.
Subsequently, a temperature in the therm'o-s.tatic chamber
7 was set to be 90°C and the 'preSSurizafion was repeated in a
pre'ssuri_zing cycle of 5 seconds/stroke and a load of 2.5 kg (a
load of approx'imately 35 g per conducting path‘ forming portion)
by means of a pressurizing jig. At the same time ;@ DC current
Vo_f‘ 10 mA was always appliedbya DC pOWér suppl'y 115 and a cons:tant
'_ éurrent contr(;l dévicel 16bet§ae_en ext-éi:;ﬁél terminals (néf shown)
~of the circuit board 5 for an'-in.s:p.ec':ti_on, wh‘i._ch are electricall‘;‘; :
--;:onnected to e’_édh other through the aniso'tropic condﬁctive
"c.lonrllector 10, fhe .cj;'rcuit device 3 for a test, and the 'el_ectrodre
) 6 for an i.nspec_tio'ﬁ and a_wiring t.he_.:.r'eof (not shown) of the c'irc'ui.t

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




equation of RL = V1 / |1, wherein a value (V) of the

voltage thus neasured is represented by V1 and the

applied. DC current is represented by I1 (= 0.01 A

The el ectric resistance vahgie RL includes an electric

resi stance val ue between the el ectrodes of the circuit

device .3 for a test and an electric resistance val ue

between the external termnals of the circuit board 5
thé Ux tRAFNaNSPeSHI oM s igF BHEIdiiRRikOpdded & e6trdiC inspection

resi stance values of the two conducting path form ng

i.Qns [ LFieC

A R St
ll@topped. Aresult is shown in Table 2. [Table 2]

able 2 Electric resistance value R1, O Nunber of

pressuri zati on5000 ' ' 10000 times 20000 tines 150000

- |An elecbri congpat stanee srdigl Bl 1211 veepngalcyialied by an
. anore After the durability test (a repetitive
eqpaebsukdZ &l enVlay 5000@herebs)a wedsieenddd of fée voltage
' surface of the conducting path fornmi ng portion of :
thedcdeasaitieslol § opesr €oaitied ibse Vaoanéctios aygsl 861 iGsaakkbgnt
' observed. As a result, referring to the anisotropic
is CaiueddiMed gntact@r cAcacegr.ding to the exanple 1,

t he conducting path o

The electric resistance value R1 includes an electric

resistance value between the electrodes of the circuit device

3 foratestandanelectricresistance valuebetween the external

-terminals of the circuit board 5 for an inspection, in addition .

to the electric re_sistance values of the two conducting path

forming portions.

In' the case in which the electric resistance value Rl was:

greater than1Q , the measurement was stopped. Aresult is shown |

in Table 2.
" [Table 2]

‘Table 2_

INimber of pressurizationsgOnce - ‘
Example 1 B EED) 7
|Camparative esemple 1 17 E o B1Qormoe

After.the durability {:est {a repetit_ive pi:ess_ur-izatic)n .

at 50000 times) was ended, the surface of the ¢onc_iucting path

forming portion of each anisotropic conductive connector was

15000 timeq 10000 times {20000 times, ,50000_1’:11@5, _




formng portion (12) was rarely defornmed and the
deformation of the electrode structure (22) of the
sheet-1i ke connector (20) on the surface was not
observed. Although a smallgg@nount of solder was stuck
to the surface of the electrode structure (22) , a
change in an appearance was rarely observed and it was
confirmed that the conductive particle was held in

Vlggglﬁpm%ggfggapath form ng portion (12) Referring
to tHe anisotropi c conductive connector B according

e R TR B e BRaBhe MR b

ortion _and the conduc ive par |cIe S pre n% th
CORBRCRNT PaAEFHEY Pt 1 St dirath g P ind pa
around the dent which is forned The reason can be
foyuibeg @b rds ool (L@us Wakbr erepe (g 1eeed and fde deformation
pressurization is repeated by the protruded el ectrode
of the dlatt ncke stirfiaters dgen gpathe cfhadie lddedoeniegtpat 8O)
formng portion is worn out. As a result, the

on ceglitrifeR ePaalsl @b@ ebBbataed .Azrtnchfgtswfmu ayeunt of
part is scattered toward surroundi ngs, and the

soﬂ&%%'sﬁﬁ‘}d]@@o'iﬁlé‘ UhEPgLe CRTFh £ & 10 RYIeAs BHi Gt Ide (22),

device for a test so that the conductive particle is

acR ug?g d, ar}x].%%ﬁggra UL {2854 N ob?@f&e& Lnlihg 488 Hbﬁﬁfi?ﬂed

UCtIVG particle remaining In t

con ctin th for orti s, 97 .di scol
thajo oRtaCidesBrek Hatores Bl ter i el patn
observed As |s apparent fromthe above-nentioned
formiqg Porddedr dildy -

Referring to the anisotropic conductive connector B
according to the cémparative example 1, a dent v}as formed in
fhe surface layer part of the conducting path forming portiop
and the coﬁductive .particl.e 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 pressurization is repe'ated;'b_y' the protruded eleétrode so'
_that the surface la_yér part of the conductingpath _forming port.ion. .
.is worn out. As a resu-lt,. the con"durctive particle containe'd |
--:j_n the surf.acé layer p.art is scattered towa;d'sﬁrrOUndingé, and
the. pressurization is furt‘ﬁer carried out by é circuit device
for a t_ést S0 thaf the -co_nduétive particle. is-push.é_ad into the
jSﬁrface_l.ayelr_ part of the .i_nsulating. prortrio_n.-- The 'condu_c_tive

‘particle remaining in the conducting path forming portion was




.to the anisotropic conductive connector Ain
accordance with the exanple 1, it was confirnmed that
it is possible to suppress a pernmanent deformation
due to a pressure contact @f the protruded electrode
and a deformation due to an abrasion even if the
conductive path formng portion is repetitively
~ pressed by the protruded electrode, and to obtain a
di8kabbecqongduss igidy ahar tha Lengxpaki 08 Hisdlide: compbhent
_present invention, it is -possible to make various
h ,thout a restriction to the enbodi nents
wagegggggg above. (1) It is not essential that the
support.ing body is .provided in the, ani sotropjc .
conthE AP RUH R E5PR G0 Hes T n g3y TE] ARSERkE aogording
whi ch the ani sotropic conductive conpnector 10 ,
toakeeranhip teoRie GonelekE venveRPREROTsAUER RGP Talpnce with
. electrical inspection for the circuit device, the '
tharb:soiplopilc 1itorductnibrmed mhadybé bopdedibhectp sUppress
~wWith the circuit board for an inspection. According' -
.a peemaneh talsiomeitiiog, did té & ppessivdecontaatedf abkprotruded
- prevent a positional shift between the anisotropic

- e1&0PFYSLT ¥RAT bl AaBentiPEok 8EHI Eobadr dph@kial even if the
|nspect|on._The anl sotropi c conducti ve connect or

COl?&IYJ:ffV& ?ﬂhttp %orﬂ?ﬂﬁ&%%ro%d 1 BYrepst N9 A ek sBBhGby the

or manufracturing t ani sot ropi'c conduct’ ve

-__connect or. devi ce whi ¢ch, has circuif_Jboard 9 ¢t by Emy
PG AR ST o gran R aRRbR ot BF BN TP LAy or
for an inspection in a nolding space, disposing the
a kepgurerboaretfeim™ean i nspection in the board '
di sposi ng space region in the nol ding )
In the present invention, it is possible to make various

changes ﬁithout arestrict ion'té the embodiments describedabove.
(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
.cénnector 10 aécording to the present invention is used in an
ielectrical inspection for the circuit device, the anisotropié'
conductive fi lrﬁ may 'be bonded in’_tegrally with -the_ci_rquit b_o a‘i:_d
"for_an ins’pectioh. ,A_ccording'to-is_.u.ch-é structure,: itis ﬁés_'sibie :
to reliably pfévenf a posifionai shift be'ti;qe_e_r-l t‘he anisotropic
___éonductive film and the circuit bo-a_rd _for an inspec‘tioh.‘
The an:is;otrdp'ic conductive connect-of deW}-iCe can be
_".lmanu_factured_ by usi.:ng' a metal mold for Iﬁan_u:fact_urin'g ‘the

anisotropic conductive connector devicewhich has_ acircuitboard




space of the netal nold, and injecting a nolding
material in the nolding space to carry out a curing
treatment in this state, for exanple. (3) The

ani sotropi c conductive filmgmay be forned by a

| am nat ed product including different types of l|ayers
fromeach other. Mre specifically, it is possible to
forma conductive path form ng portion having the

- digpekeay @badB rebashi ehbwbaed oF €eREHEEhY &Y board for an
controlled by enploying, a structure in which the

in?gléﬁﬁti&ﬁgiﬁ: acxgé‘f'%ﬂ%%ﬁaféé HHFS’FQEP%I%%& ed by;2 board for

m nat ed produc ng 4 p l"ayers forme

by el astically.pol yneri.c substances having different, ..
an A RO e aP g e PO o cheaig ding
- anisotropic conductive filmis constituted by a ,
SPRGRi fht B prefeiic 09| g@chgRd eptdpdl & (e W ing Rakerial in
- containing different types of conductive particles in
the moldirghspachda ferepraiic &i sy izt hréatmeny porhistate,
" respectively, a structure in which the anisotropic
foroadampiwe filmis constituted by a | am nated product
including a plurality of .layers containing

condugf i v ePantisekesphavipadadetieeenti ialdy} dee formed by -
di aneters in the portion to be the conducting pat h.

o {00 8ULED T SRREELING) by 06 BR S LT fron

' eéct:)llf %th%rln.na%q:eprs%deucgitfiga%fd,i ngtaigl L}j)roaslsii%e()fto form a
conductive path forming portion having the degrees of an
elasticity and a conductivity' controllé_d by employing,

a structure .i-n which the'anisotropic co.nductive film is
cohstituted by a laminated product having a plurality of layer_s
_formed' by elastically polyfnericl sﬁbstances having_ different
hardnesses from each other, |

a structure in which the anisotropic c_ondu'ctive film is
,cbnstituted by a laminated product inciuding a plurality of

: _'_La'yers contarinin.g- different .types Qf condﬁctive partiqles in
~a .portion tb bé-t_he'cénducti.ng Ila.ath fbrming"portioh respectively,

a' structufe in which the énisotropié c.b.ndlictive film is

‘constituted by a laminated product inéluding a plurality of
_i_'ayers cdntaining condﬁctive- parti'cles | having diffe:ent
Kpartiélé diameters in the portioﬁ to be thé'éonducting path -

forming portion respectively, or




| ayers having different content rates of the
conductive particles in the portion to be the
conducting path form ng portion respectively. Such an
ani sotropi c conductive filgycan be manufactured by a
met hod described in International Laid-open Patent
Publ i cati on WD. 03/075408, for exanple. (4) In the

ani sotropi c conductive connector device according to

the aD%%%ﬁEEquVﬁ{‘wh%h the £and4eh ?‘19: BahduEOI R NFiln is
portions are arrangéd at a constant pitch irrespective

tier f. e ct e. spe
cofsniad ihe e S e e R B by ot
- cond ctln ath formn portlons can be . se
LagPr SheYvRT Ah REREE T hG SR RORT t%%??%ﬂglim@ﬁrsﬁgles
- electrically connected to the el ectrode to
inj fhpe @& ioNbrisoVes thﬁeCﬁﬂW@ﬂté@ﬁdGEﬂﬂhgf%ﬁ@hngoPﬁFﬁ@on
portions can be set to be ineffective conducting path
refpeaiimgelyportions which are not electrically connected
"~ to the electrode to be inspected. According to the
ani idhoph CarCsitedp Ve CRitetlioe deVicean havinagusachuaed
structure, in the manufacture of the anisotropic

byc‘an%@ﬁﬂé@ §e8pes¢hen dayi Gieth8tMBARet il AYeh | Patent

the netal nold are disposed at a constant pitch. Wen

manel Gd gl ﬂéﬁoéﬂﬂg %ﬁ%ﬂﬁﬁge mol di ng materi al

ayer,” consequent |y, oSSible to efficiently

C.O| '(%St %Lnnd gﬁleegtnlts% r%opr:]L%uccgc;ncﬁlctlve connector device

.according to the present invention, the condl_;tcting path forming
.po:.:tions are érranged at a constant pitch i;respecti.vé of thé
pattern of the electrode to be inspected as shown in Figs. 44
“and 45. In addition, parts of these-conduating.ﬁath forming -
_.portlons can be set to be effective conduc:tlng path formlng
portiohs which are electrically connécted to the electrode to
be inspected. ' Moreover, the other conducting path forming
p‘orti.ons can be set to be ineffective conducting path forming
‘.:-portions' 'wh_i_c_:h-are not electrically cénnected to the electrode
to be inspected. |

| .Aécord_ing torthe aﬁi'sotrdpic co.nduc'tive _¢_o;inector deviée :
rhav-ing..'such a structure, in the _manufécture o;f the aﬁisotropic
-chductiVe‘C'onn'ector' device, the magnetic _léyers in the metal
‘mold are -di‘s-ﬁ__t.)s-'ed at a constant pitcﬂ.- ‘When a.mégr-letic' f-ie_ld_ |

is applied to the molding material layer, cons_e_quehtly, it 'is




particles in a predeterm ned position. Consequently,
the density of the conductive particles can be
uniformin each of the conducting path form ng
portions which are obtainegy Thus, it is possible to
obtai n an-ani sotropi c conductive connector device

- having a smal|l difference in the resistance val ue of
each conducting path form ng portion. (5) The

poSPEEid i €oShkaFa cakd I veliueetofanidher @ISOt £9Pi eonductive
conductive filmcan be changed variously. For exanple,

palfEc AL SOhT QP inkS THdJHLOABY B8YEequddt By, the

central part thereof, a concave portion on a surfadce
contacting with the.electrade to be jnspected i.nt
aeGFPTRY WeVFhlabieRE Hticaas chD BE) SetToNB oveEn of
the ani sotropi.¢c conductive film 10A may have . a '
the FPBAYRTRBIE A EAENERAPPAIELRRFWRHh abp obtained. Thus,
_Furthernore,. the anisotropic conductive filnlOA may
- 1t Hey @osesid lien&pf ebtaie aprdi@dtiipniat koheumtdgepeprng@tor
. provided in a portion supported by the supporting
devicdyh3@ingra addil idif fetreacanirs tbheop i ctante vaveefof each
10A may  have the other surface to be flat. (6) In.

cortdif-tRIN@ht0f FHMINACHYEAgnan -ani sotropi ¢ conductive
connector ‘device, in the case in which the protective

G A e CE e R
-cor{cﬂﬂ:’ﬁ LY S he %:g%nged variously. :

For example, the anisotropic conductive £ilm 10Amay have,
in a central part thereof, a concave porfion 'onr a surface
contacting with the electrode to lbe inspected in the circuit
device to be an _ihépecting object.

Mor.eover, ‘the anisotropic conductiv_é film 10A may have
a through hole. in the centi:al part thereof.

Furthermcﬁre,‘ the anisotropic conductive film 10Amay have
the ineffective conducting path forming portion provided in a
pqrtioﬁ.supported ‘by the éupporting ‘body 3‘0;. o
- Ih Iaddi{:ign, the'an‘.i.sotropic conductive fiim 1OA may h’a’ve
.the -o.t_her su’rfa-ce to be fiat. |

7. . (6) | In the method of ﬁanufacturing an anisotropic
: ;:_onduc_tive Connégto:_ devi'ce.,' in the c-és-e in which the prot_e”cti_ve
fllm 62 -Vto_ 'bé p'roVi.deld betwe_enfthé -moldiﬁg surf-acé-.é?f the upper ..

_mlo;ld 50 and the sheet-like connector 20 is _'f-c")r._med'byr,a resist’




material, for exanple, it is also possible to

manuf acture a | am nated product obtained by

previously providing the protective film®62 formed by

the resist material on thejgurface of the sheet-I|ike
~connector 20 and to di spose the |am nated product on

t he nol di ng surface of -the upper nold 50. According to .

such a nmethod, the protective film62 can be forned
matBraat| 0g8rcenbasle stal eiMAEd o seid e e OmddiFacture a

sheet -1 i ke connector 20. Therefore, the nolding

lafiBhgEbal § ‘]l@g RivgRked bLom,eabebhlfyt RerSHIdBRE the
I ke [] [ 1ably

of the sheet - connector 20 sti nmore reliably.

n_t he -nmethod of nuf.act uri.ng a | SPt L opi

orefRaterh e Th eRecvaie Bl ol HERe AL LT GhOPhE surtace

conductive _connector and the sheet-|jke co nector.na¥ 4
oI hENRRABPSET LFER COMRSHRUAT PothdQ HELSRA St hGpiteminate

conductive connector and the sheet-like connector may
preduehenni fhegraldtn®suriane af ddiesinrer gokdhe . ke,

t her eby manufacturing the ani sotropic conductive

. comendoiimeviceuchna mheheteethéikeotonnie: ofilm 62 can

according to the present invention, the insulating

- be ShégheliSihoaMedobY. c8nBRED BEtaBeN@itAYehe kabkfaeea®f the
shown in Fig. 48 or a porous sheet which is not shown.

shdbem 1 e SherlcldKeoCoMiastOfis, tPRTEXRE dPrdheal can

ani sotropi ¢ conductive filmof the anisotropic

oo PRREHSHLYS SOPRECLR A oLID AR AURERLYOLBL Wberia e

mesh, the nonwoven fabri.c or. the porous sheet so that
connector $o still more rella%ly. b

(7) In the method | 'of manufacturing én | anisofropic
gbndﬁctive connecrto'r 'devic_:e, the anisotropic <conductive
connector and the sheet-like connector may ‘be manuféctured
-in.dividually and the anisdtropic conductive connector and the .
's_heet_—like connecto_r may be then integrated byusing an adhesivé |
or the like, thereby manufacturing the anisotrop'ic conductive

_cénnector device. |
| In the 'sheet-like conne_cfor according ‘to 'thé ﬁresenf
invention, the lin.-sﬁ'lating sheet is formed by a mésh .orr"_a nenwoven
_'fabr_ic. as shown 1n Fig. .4:.8 or a .po:rous sheet which is not shown.
"Whén the shéet—like connecto'r'ié_ fo be fixed to the aﬁisotropic
.. ¢oﬁdUCtive filfm of the anisotropic conductive con_nect'or byusing
'.;’yn édhesiv'e or the like, .:there.f.__ore, the adheSive .'ent'.ers: thé vo:'.Ld'

of _thé. -_mesh,l the no‘_nwo-v'en fabric or ‘the porous ,shée-t SO that




102 the sheet-|ike connector can be bonded and fi xed
firmy even if a through hole for the adhesive is
not. formed. Thus, it is possible to nake various
changes wi t hout departing H mthe objects of the
present invention. 103 CLAI'MS ‘1. An anisotropic
conducti ve connector device conprising: an anisotropic
conductive filmprovided with a plurality of :
0 LRAgLpa ' rtiaqn tended.in,a..
.'th%i Reuctk Tgk? &%%%#%ch&? ‘be %o%tdg egll‘l %}ﬁ{%ﬂ FhEyLy ren

rection o cKness In a S

. dnsulate rqm each_ . ot her through an insulatin o
lfp%rﬁ%ﬁ?%ﬁ?ﬂﬁ& ERBCER? | RO ABOROF FRad afiius, 1t is
i nsul ating sheet is provided with a plurality of
Pogpebleode BekecYar bauexebalses | withouli rdandnining from the
thi ckness thereof, wherein the sheet-like connector is
obpeeticded theepraséyt iwwmenhiomni sotropic conductive
filmin a state in which each of the el ectrode
structures is positioned on each of the conducting
path form ng portions of the anisotropic conductive
film 2. The anisotropic conductive connector. device
according to claim1l1, wherein the sheet-I|ike
connector is provided with a through hol e penetrating
t hrough both sides of the insulating sheet and the
~electrode structure is provided in the through hole.




3. The ani sotropic conductive connector device
according to claiml1l or 2, wherein the el ectrode
structure of the sheet-1ike connector includes: a
surface el ectrode portion gygposed froma surface of
the 104 insul ating sheet; a back el ectrode portion
exposed from a back face of the insulating sheet; and
a short circuit portion extended in a direction of a

- thickness of the insulatipgrgheet, wherein the surface
el ectrode portion and the back el ectrode portion are

1.coupled il %%%r 'cycgﬁagegﬁvé he i Q%&pécwqimaa %empglsmg

The "ani SO conductive connector ‘devi ce acco

- to any of c ains 1 to, 3, wherejn a thr
cougtt AgPS rPBFﬁé@WQW%'ﬁ%ﬁF‘%“@%@%’%EE‘@ Pﬁgrahty
sheet-li ke. connector, the insulatin grtion of the.
of genematdpiucPebh iR VY PPEHILPES pﬁ%ﬁrﬁ%—“ﬁ) Wiy f G rection of

: protruded portion for coupling which is pr ot r uded
a fhiorkresuihaee sthéeedh, WEmmhtﬂhﬁxnanatknﬁﬁhﬁﬁﬂﬁ domppach
coupling in the anisotropic .conductive filmis

othéws efH s ghn dxh&ﬂdﬁfl@tghldl@lo&tﬁah;canpﬂ ing in the
sheet-1i ke connector. An ani sotropic conductive

CoONNEGHRE+deVikee -6ANRELSLNIn WIS AHAN& ing sheet is
‘conductive filmprovided with a plurality of

_ prOCKP.l eﬁ“l%ﬂog%ih{'gfﬂ)p%f g?&&f?&éee&ﬁﬁ‘g‘ﬁgrég ¢ktended inr

Ir

a direction of a thickness thereof,

wherein the sheet-like connector is provided integrally
on the anisotro.pi-c co‘nductive fiim in a state i-n which each of
- the electrode structures is pos:.tloned on each of the conductlng

path forming portions of the anisotropic conductive film.

2. The anisotropic conductive connector device according to
-claim 1, wherein th‘é sheet-1like connector is provided with a
'through hole penetrating through both sides of .the rinsulating
_ sh‘ee_t_ and the electrode structure is provided .'LIl _,the _through

‘hole.

3. . The -an'is'otropi'c conductive connector device according to
' cl_a"iz_u 1 oi: 2, _Whereiin the electrode s_tructu_re of the s'heet—like-
--’conﬁ_e_ctor iﬁdlﬁdes:

a surfa_dé_ elecﬁtrod_e_po_rtidn’ e:%.pdsed'from. a'su;rface of the




a thickness in a state in which they are insul ated
fromeach 105 a sheet-Ilike connector in which an
insulating sheet is provided with a plurality of
el ectrode structures extenggd in a direction of a
thi ckness thereof, wherein the sheet-like connector is
i ntegrated on the anisotropic conductive filmin a
state in which each of the electrode structures is
inQQféEiﬁ%QQ?@@%?aCh.Of the conducting path form ng
~ portions of the anisotropic conductive film 6. The

1 o s AR h TP SHad BB =elahbal o De pre: (e

wih a void communicating with both sides of the

 ?“??%ﬁF%RqrﬁP%%%éﬁMH%d the el ectrode structure is

provided in the void. 7. The anisotropic conductive
conrfectt T devi veubie cornliinp textrded sinwaeféracthen of a
insul ati ng sheet of the sheet-like connector is

-'thi@ermlshyfatmsinsﬂatdmw\s@maftabri C or a porous sheet.

"The ani sotropi c conductive connector device according

- to amerdfirc! ghgs shirifacéd, othereidud hpoanisnt kapgi cthe back

conductive filmis formed by an insulating elastically

: ,él@é’éﬁ’d&‘é o rTuls! P& oiidd Eﬁt%%‘i’%‘i_(igri PErO3GH iy FbOP1ing

L portion contains a conductive particCle exhibiting a -

opqﬁﬂgtisnl'The. ani sot ropi-c conductive connect or
PONevite according to.106 any of clainms 1 to 8, wherein
~a supporting body for supporting :

4. The anisotropic conductive connector device according to -

,ahy of claims 1 to 3, wherein a through hole for coupling is

~formed on the insula.tin'g sheet of thé‘ sheet-like connector,

the insulla.ting portion of the_ahisotropic conductive film

‘_is pi"ovided with a protruded po'r'tioﬁ' for coupling which is

protruded from a surface _thereof, and

the protruded portion for coupling in the anisotropic

.cdﬁductive film is inserted in the through hole for coupling

__'inr the sheet-like -co‘hnector. .

5. An anisotropic conductive connector device comprising:

an anisotroﬁic c'ohd'ucti'v_e Film prbv_ided-With aplurality

: of_.'c_on'ducti'ngl path forming portions e'_}'ct_endec_i in a direction of .

‘a thickness in a state in which they 'ére'_ins'u_léted from each

ot'he"r' .'thro_ﬁgh an i_n'.S'u:-latihg'p'ort_.iQ'n':;.' and




a peripheral edge portion of the anisotropic
conductive film is provided. 10. The ani sotropic
conductive connector device according to any of clains
1to 9, which is provided pgfween a circuit device to
be an i nspecting object and a circuit board for an
i'nspection and serves to carry out an electrica
connection of an electrode to be inspected in the
- ci rcyi in devi cerandraRdrbgPest AGch! 88t1106e atofng Nheet is
circuit board, wherein the sheet-like connector is
: 0 e e C .
oxPrERENRE OF LRTREHL: B e R RS rplo P Tyl dba im
he api.sotrapi c,_conductive connector device according
a %%rGEEéPﬁ1i ,am5%¢£#9F§§u§%ﬁﬁ%ﬁ£;opic conductive film
is 'provided wi.th the conducting. path form ng
por tWeese i Bhe afkesiorl i Gannegiar dendddegyrated we the
el ectrode to be inspected, in addition. to the
anteotuepiagepathct e Miidgn pior td oHisatwhiigh which each of the
. electrically connected to the electrode, to be
elédspeds esitrictines dist post tdeviedeohoedeh tdfe thes pecidund ing
- object. 12. The anisotropi c conductive connector.
pa B8 VEELN AL § Ob S Aol & a8 Hh Xothbpi AMih@iuetiRe film.
conducting path form ng portions 107 are disposed at
a constant pitch. 13. A nethod of manufacturing the
- ‘ani sotropi ¢ conductive connector device according to
6. gfn y fe'%lnglsg%r%pg.g c%n%%tgn}eocc]ﬁ%hegggp rcile%lir(]:% :5('9801?&:%93 to

claim 5, wherein the sheet-like connector is provided with a
void communicating with both sides of the insulating sheet and
- the electrode structure is provided in the void.

7.  The anisotrbpic conductive connector device according to
claim 6, wherein the insulating sheet of the sheet-1ike connector

is formed by a mesh, a nonwoven fabric or a porous sheet.

8. " The aniscl)tl:r'opilc conductive _conneétor devi-Ce according to -
'.;a.rll_y of claims .1 .t'o .7,' wherein fhé-anisotropic co'ndu_ctive' film
.iéfo£medlnraninéulatin§élésﬁiéailypolymeficsubStance,and

the :conducting path f_ormiﬁg portion contains:é conductive

particle ‘exhibiting a magnetism.

9. - The anisotropic conductive connector device according to




preparing a netal nold for nolding an ani sotropic
conductive filmin which a nolding space is forned by
a pair of nolds; formng a nolding naterial |ayer
constituted by a nolding {gterial for an anisotropic
conductive filmcontaining a conductive particle
exhibiting a magnetismin a liquid polyneric
‘substance. forming material to be an elastically

angocf'@. difs ﬁ%%ﬁnﬁﬁe%lﬁ% NSt tiRg B4Rl £aPIsdhppReting

i sposi ng the shéet-Tike connector on the nol di ng

h
2 RRThoSnd e eBg b CP B A B el e, i

. thickness of the nolding material |ayer and carrying
1soRFo%1€edi ng treat ment over the nolding . materiai
| ayer, the anisotropic conductive connector device
havi ng the sheet-1i ke connector provided integrally on
t he ani sotropic conductive' film being thus
100bt dinedni #4trdpic netrithet tofveneowhact o idey itdeeaccording to
ani sotropi ¢ conductive connector device according to

an$ o BLA8ms Whes &, Nnwhb¥hUss BEovasedQfe ttweer asul atihg device
- sheet, a sheet - i ke. connector provided with a - '

oy Q sﬂa%lc%l g%j@ét g Hraugh iRotdh 54 des oh ﬂﬂ%@ectlon |
_ |nsu at ,_ a nol dlng material |ayer is forned

| and ﬁg%r %\%rtigg.fr%%:o tiﬁngn e Li%{?:ah?!:?m%ctf&l 'orJ_Béhll %tl'e%%rode

ma an ani sotropic

conductive fjlm :
to be inspected 1n the circuit device and an inspecting electrode

of the circuit board,
whereinthe sheet-like connectcr isdisposedonone surface
sideplacedincontactwiththecircuit device tobe the inspecting

object.

11. The anisotropic conductive connector device according to.
claizln 10, wherein the anisotropic_CondUctive film is‘ prqvided
witlh the conducting path forming 'po_rtions which are not
"e'le-ctrically cotmecte'd to the electrode to'.be ins-p_ected, in
-addltlon to the conductlng path formlng portlons whlch is
'.electrlcally conn‘ected to the electrode to be 1nspected in the

'ci-rcu:Lt 'dev1ce to be the inspecting cbject.

~12. - The anisotropic conductive connector device acco’rdihg to :

'_"'clr'a.i'm 10 or 11, wherein the conducti_n'g path f_c'rfning___portions"



15. The nmethod of manufacturing the ani sotropic
conductive. - connector device according.to claim13 or
14, wherein, by using, as. the insulating sheet, the
sheet -1 i ke connect or havingFa t hrough hol e for
~coupling formed on the insulating sheet, a nol ding
material layer is fornmed in order to fill the through,
hol e for coupling in the sheet-like connector with a.
' [ \terial ' ropi ¢ conductive film
.ar%%h?%ﬁgs%%tf%déo?éﬁégu a??ﬁ??%g t he ani sotropic
conductive connector device according to any of
claims 13 to 15, further conprising the sheet-.like
connector. form ng steps of:; forpng a through hol .
13pench rietheR AEoHGRUEGCHUSIBES CBF TG SHSOPHE: G IOHEH Ve
-~ on the insulating sheet in. accordance with a
copaeebpn degBiae spondidiagat o anyaef <¢ k2 Brs dntel @dobleto 12/
. Structure to be formed by a | aser processing nethod
comprasiy Bichiingpaedhiod, 109 material by a plating
met hod, -t hereby formng the sheet-1ike connector in
- Whi ghrdg-iidipubathéga Bhaetldi sfdf owioded il t ina anisotropic
plurality of electrode structures extended in a
*coﬂ&ﬁéﬁi%é”ffﬂm it GHiNeS Rt HEh§0bpadd: 14 FBEHNQE 1 a pair
manuf act uri ng the anisotropic €onductive connector
Ofdeg'&e,according to any of clainms 5 to 12, conprising
t%e s?bps of : preparing a netal nold for nolding an
ani sptraniec gopduct bue fLLm0 ahieh g, iRl dhg $935%une

material for an anisotropic conductive film contéining a
conductive particle exhibitinga magnetism ina liquid polymeric
substance forming_.ma.terial to be an eiasticallf polymeric
. substancebycuring in themetalmold anddi sposing the sheeﬁ—li ke
connector on V'the molding matériai laiyer; and
then applying a magnetic field having an intensity
.distributioninjidifectionbfathicknessofthenmldingmateriai
‘layer and carrying out a curing treatment over ‘the molding
:material'layer,
| i:he_ariis'otrdpic _COn_ductive. ciohri'ector d'ev-'ic'e having the
'sheet—_li_ke connedtor proirided_ ihtegrally oh .tlie aniédtfopic’:

‘conductive film being thus obtained.

©14. The method of manufacturing the anisotropic conductive

connector device according to claim 13, wherein, by using, as




formng a nolding material |ayer constituted by a

nmol ding material for an anisotropic conductive film
in which a conductive particle exhibiting a magneti sm
inaliquid polyneric su ance formng material to
be an. elastically polynmeric substance by curing, in
the netal nold, and di sposing the sheet-Ilike
connector on the nolding material |ayer; and then

p C f b d with
PR B TR ré@%.gznf‘%’f‘@?‘?ﬂﬁ‘%‘ﬁﬁﬁﬁ?%?‘ﬂdee with o

thf‘?légte natg\?;er@:,e%[rﬁ %rxgl ng rra dédrhln%l %]lé;s g‘rf Cﬁgéhqglsulatlng

anlsotroplc conductive connector device having the
s. hedket - 1i ke connect or integrated on the anisotropic
conductive. obtained. 110 18. The nethod of ,
man astl@iing neterislsbeyopiies dornast iipeordenneetigtl the
devi ce according to claim17, wherein, by using, as
thromghrhnﬂenoﬁu;h&heasulatshge$heebvwﬂeu avndidingoimgterial
~communi cating with both sides of the insulating sheet,

foR 4W|£hNeh redeTd adoddparives fiQmred in order to fill
‘the void of the insulating sheet with a nolding

material for an anisotropic conductive film 19. The
nmet-hod of manufacturing the anisotropic conductive

15 SO 50,58, AERRLAG: iy YL It MBI Belicrive
corgl'?precrerttecj 8ev1cgeaf’éqcoradlr:]nogn%g\éialnf ?9“ le(l)r w%ee:%rl% Sby using,
as the ihsulating sheet, the sheet—lik_e connector having a
throtl_g_h hole for coupling forme_d ‘on the ins_ulating sheet,
a molding material laye'r 1s Af-ormed' in order to fill the
'throﬁgh; hole for coupling in ther s'heét’——like connector with a.

molding material for an anisotrOpio conductive film.

16. The method of manufacturing the anisotropic conductive
‘connector device according to any of claims 13 to 15, further

'comprising the Sheet-like coniiect'or —forming stejps of:

formlng a through hole penetratlng through both s:l.des of

 the 1nsulat1ng sheet on the 1nsulat1ng sheet in accordance w1th
a pattern correspondlng toa pattern of an electrode structure
-to be formed by a laser proce551ng method ora dry etchlng method,

and

' ‘-fill.in'g ‘the .pattern 'hole ‘with an electrode,s'-trocture -




|

20. The nethod of manufacturing the anisotropic
conductive connector device according to any of
claims 17 to 19, further conprising the sheet-Ilike
connector form ng steps of;papplying a resist to both
sides of the insulating sheet to forma resist |ayer;
peeling the resist layer in accordance wwth a pattern
corresponding to a pattern of an el ectrode structure

ma 8 9512}835{%231?&:3?@[&?%5% ”kﬂergbf'fﬁﬁﬁlﬂ@/ t9e RN ike

n ayer, and l1ng the pattern

rode s cture 11 t d...
cowsﬁtasewngﬂeﬁ% FatriRshygashy; ureh, TPophpRgofic witn -
sheet-|i ke connector in which the in ulatlng heet

PlpFadi Bt ieE g sty tores) e&F%@e dsin tdch of
extended in a direction of a thickness thereof. 21.

a Theckeebodtltremhuf act uri ng the ani sotropi ¢ conductive
connector device according to any of clainms 17 to 20,
wherein a protective filmis disposed between a
nol di ng surface of one of nolds in the netal- nold and

171 he shgethdd ker cannechotur2idg the avtibedrepic conductive
manuf acturi ng the ani sotropi c conductive connector

_coﬁ’ﬁé(é:ESr ACAIA! D405 ANy g%f ?ﬁb%ﬁﬁléﬁng% 24, 1 RIfigrisAng

supporting body protrud roma nol ding space is
dlsggsed between the pair of netal nolds and the
terlal | ayer is subjected to'a curing

.treatment so that an _ani sQtro ductive conne
deviRERATGVIGed WP la BagPor %gmsiﬁg,ngoran ST,

conductive film in which a molding space is formed by a pair

ropic

of molds;

forming amolding material layer constituted b'y amolding

material for an anisotropic conductive film, in which a

conductiveparticleexhibitinganmgneti&ninaliquidpolymeric

.substance forming material to be an elastically polymeric
- substance by cﬁring, in the metal mold, and disposing the

.sheet—like connector on the molding material layer; and

then applylng a magnetic fleld hav1ng an 1nten51ty

'dlstrlbutlonjjladlrectlonxxfathlcknessofthemmldlngnmterlal
clayer and carrying out a curlng'treatment over the_moldlng

imaterial layer,

_the anisotropic conductive conneétor device having the

Vsheet llke connector 1ntegratedcn1the anlsotroplc conductlve

‘fllm belng thus obtalned




supporting. a peripheral edge portion of the

ani sotropi ¢ conductive filmis obtained. '23. The

nmet hod of manufacturing the ani sotropic conductive

.connector device accordi ngygo claim?22, wherein a

spacer i s provided between the pair of netal nvolds. and

t he supporting body to formthe nol ding space and

t henol di ngnat erial |ayer is subjected to curing

treatnment 112 so that an anisotropic conductive

connector device, which is provided with the

supp i f I 5 ; ;
8o Lo e SEan R B P B P Rt EWhauctive

obtajned, 24. An apparatus for.inspeciing.a circuit
coBRRRERT e ARG DTAIBer b cL b rd  BPeaRt froBkti g as
.. which _has an electrode for an_inspection, di sposed ,
the drredgdaanntiass an Biesdt PHeRL 9 Heth 3 Kepedamryicgting

circuit device to be an inspecting object; and the
withiksothopides arfdudie viersokateistorshéeti-ce according to

any of clains 1 to .12 which is disposed on the circuit
- boara mdlaringnmbhepeali bayer is formed in oxder to fill the

void of the insulatihg sheet with a molding material for an

anisotropic conductive film.

19. ‘The method of manufacturing the anisotropic conductive
- connector device according to claim 18, wherein the insulating
- sheet of the sheet-1ike connector is formed by a mesh, a nonwoven

fabric or a porous sheet.

20. The method of manufacturing the anisotropic conductive
connector device accordiﬁg_to any of cLaims 17 to 19, further
comprising the sheet-like connector forming steﬁs of:
_applying.a fesist to both sideéﬂof the insulating sheet
_tb‘form;a resist layer; N o B |
o peeling the resist lafer'in'accordancé wiﬁh a ?attern‘
'correspondingtbapatternofaneiectrodéétructuretobéformed,
'thefebyfbrming;pluralityofpatternholesonthefesistlaYer;
'éhd , . _ .

':‘_:filling the pattérn hole with,aﬁ electrode StruCture




i

material and then peeling the resist layer, thereby forming the
sheet-1like connector in which the insulating sheet is provided
with a pluralityof electrode structures extended in a direction

of a thickness thereof.

21. The method of manufacturing the anisotropic conductive
connector device according to any of claims 17 to 20, wherein
a protective film is disposed between a molding surface of one

of molds in the metal mold and the sheet-1like connector.

22. The -method' of manufacturing the anisotropic condﬁctive
connector. devicé acéording to any of claims 13 to 21, wherein
a supporting body protrudéd from a molding space is diépés_ed
| between the i)air of metal mold_s and the molding material‘ layer
is sﬁbjected to a curing t‘reatment so that an anisotropic
conductive co.nnec.‘tor device provi_déd with a supp.orfihg body for
supporting. é perip}_ieral edge portion. éf the anisotropic

conductive film is obtained.

23.. The method of manurfacturing th_é anisqtropic conductive
:cbnnector device according to éiaim 22,

wherein a spacer is provided. betweeh the pair éf metal '
.molds ,a};d {_:he supporting body to :f_o'rm the :mo_ld.:.?..ﬁg- 'srp-ac'e and

themolding materiallayeris sub'j ectedto curing treatment




112

so that an anisotropic conductive connector device, which is
provided with the supporting body for supporting-a peripheral

édge portion of the anisotropic conductive film, is obtained.

24. An apparatus fér insrrpectirng a circuit device comprising:
a circuit boérd fbr an in.sp-ection which has an'e'lectroc_ie
for an inspection disposed corresponding to an electrodert.o' be
-inspected in a cifcuit device to be an inspecting object; and
the anisotropic c'onductiv-e. co;_rme-ctor device according to
any of claims 1 tq 12 which is dis.posed on the circuit board

for an inspection.




