1 DESCRI PTI ON ANI SOTROPI CALLY CONDUCTI VE SHEET AND
PRODUCTI ON PROCESS THERECF, ADAPTER DEVI CE AND
PRODUCTI ON PROCESS THEREOF, ngD 5 ELECTRI CAL
| NSPECTI ON APPARATUS FOR Cl T IDEVI CE TECHNI CAL
FI ELD The present invention relates to an
ani sotropically co :Et e shget that can be suitably
used in electrical I'nSpéctidn of circuit devices,
for exanple, printed circuit boards or the |ike and a
10pr oducti on process therel@df, an adaptor device and a
Bﬁgggction process tlherepf, and an electrica
i ns circuit devices, which is
SRS A R e BT Aﬁw&f; S RN Sy xe sheet  or
adaptor device. BAC ND ART Wth respect to a
circuit board for making up or., nounting an integrated
circuit device or a %Ekr 2Q/,el ectronic part, it is
general ly necessary to inspect electrical properties
L.0f the circuit boari before tg el ectronic part or
“1ihe 1ike i s assenmbl 8 o Tl ectronic part or the
INNke is nmounted for he p rp se of confirmng that a
- wiring pattern of thelcig#curt board has the expected
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i nspection el ect rode devrce "in which a plurality of

i nspection electro arrgpnged according to
posi ti ons of |attI§§§£§EﬁL ated vertically and

| aterally, and an adapt or for el ectrically connecting
5 the inspection eleﬁirodes of this inspection

el ectrode device to o%: t0 be inspected of a

CIrCUIt board that i nspection, or the
1S .'__sed of

ction apparatusyfa

o g

arranged in accordance mrth a pattern correspondlng to
el ectrodes to be in ZE%Eg of a circuit board, which
Is an object of injg on the ot her
surface, a 15 plurality of ternrnal el ectrodes _
arranged at p05|t|ons1 g{ lattice points of the sane
pitch as inspection electrpdesys of an inspection
el ectrode device, and th at havrng, on one surface
: e e ORRE ag-ataetrodes each
wEfr ent supply

pasur enent
o \o er *e‘q ijes ~,t 0 Q»ﬁpwe: \ d of a
saBp et e s hddect i on, and,

on the ot her surface a plurallty of term na

el ectrodes arranged at positions of lattice points 25
of the sanme pitch as inspection el ectrodes of an
i'nspection electrode device, and the |ike. The forner
adaptor is used in, for exanple, an open
short-circuit test of each circuit 3 in a circuit
board, and the latter adaptor is used in an electric
resi stance-neasuring test of each circuit in a
circuit board. In order. to achieve stable electrica
connection of 5 the circuit board, which is the

obj ect of inspection, to the adaptor in the

el ectrical inspection of the circuit board, it is
general | y conducted to cause an ani sotropically
conductive el astonmer sheet to intervene between the
circuit board, which is the object of 10 inspection,
and the adaptor. This anisotropically conductive

el astoner sheet is a sheet exhibiting conductivity
only in its thickness-wise direction or having a




rectangul ar region including the connecting el ectrodes
91 on the front surface of the adaptor body 90 as
indicated by 5 an alternate Iong and short dash line
in Fig. 30. Since all the de dl portion of such an
ani sotropically conductive el astomer sheet 95 becones
an insulating part,Eh er, nmovi ng di stance of
conductive particles presént ¥n the central portion
of the material 10 layer 95A for anisotropically
-conductive el astoner Hekonmes extrenely long in the
formati on of the anisotyropiRally conductive el astomner
sheet 95. As a result, Nt jJs difficult to surely
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anlsotroplcally conductlve eIastoner Iayer cannot be
formed with c:ertaini;ﬁ‘ﬂ:g:@_f e other hand, there is
currently a tendency t Grther advancing in shifting
to higher-density integration that the arrangenent
pitch of the el et}fBodes, i.e., the center distance
bet ween adj acent el ectrodeP belbones small by the

increase of the nunper og/elee rodes along a 25
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which are arranged at a snall pltch and a hlgh
~density. 5 Wen anf?ﬂ?ﬁ%rODI IIy conducti ve

el astoner sheet 95 *med*on a front surface of an
adaptor body 90 in the production of such an adaptor
device, however, it is f@turally necessary to use a
top force 80 and 18 bot t gm - force 85, in which
ferromagneti c subgtance/ pafts 51 and 86 10 are
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L }ernhhag ‘Pnngsuns¢@ ce part 81la
“fEfgb t.ahoe.pgrt 81lb or

Jornr 'S par |n each of 't op force 80
and the bottonrforce 85 becones small, and a space
between the top fo gg and @he bottom force 85
becones considerabEﬁﬁé at d to the thickness of
t he adaptor body 90 -existing between them so that a
20 magneticiffiel d is applfiged i nMgnot only a direction
(i ndi cated mg@wawow)ﬂ'Hom}hefeHommnM|c
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ey Frateie . =411 86a of
the botton;forceFSS as1]BIustrated in Flg 31. It is
thus difficult to gather the conductive magnetic
substance particles in the material |ayer 95A for
ani sotropically conductive elastomer at a portion
| ocated 5 between the ferronmagnetic substance part 8la
of the top force 80 and its correspondi ng
ferromagneti c substance part 86a of the bottom force
85, and so the conductive magnetic substance




5 subjecting a conductive e
supported on a rel easable s
that conductive particles

di spersed in an elastic po
state oriented so as to al
direction, to IaserI? g?;

t he conductlve pat h-T or §
accordance with a specific

connect{fhg el ectrodes d8 th
rel easaljl e suppbating pfate,

| astoner |ayer, which is

upporting plate and is such

exhi biting magneti sm are

13yfek ilc substance in a

ign in the thickness-w se
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SREE v RANANURNRR IEd’ on
2% NG or
0 h will
i ng cured,
~ beeﬂ~ Q Bl Y] \\“éCtnnd region,
Eﬁggfh“yﬁb( g} ﬂgﬁix\ggéhaamﬁg ‘xﬁgh-ech gl ect r odes
€l ect fode regron € adapt or
body into co actFMAth-ﬂlB correspondi ng conductive
-pat h-formi ndbpart, and subjecting the material |ayer
for insulating part to a curing treatment in this
~state, thereby form ing 25 part.

According to the pr @?
a process for producing an
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pat h-form ng parts have bee
adaptor body, in which a ma

part conposed of a material,

el astic polyneric substance
19 forned on the connectin
bringing each of the conne
connecting electrode regio
contact with its correspon
pat h-form ng part, and subj

for insulating part to a cu
state, thereby fornming the

process according to the pr
produci ng the adaptor devic
may 10 preferably be condu
laser. It may al so be prefe

e adaptdr body on the
superi nposi ng the

on which the conductive
n forned, 25 on the
terial layer for insulating
which will. becone an

by bei'ng cured, has been
g el ectrode region, thereby
cting electrodes in the
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formed on a rel easabl e supporting plate. Fig. 12 is a
cross-sectional viewillustrating a state that ‘the
rel easabl e supporting plate, ?,/ﬁhICh the conductive
pat h-form ng part were forned; “has’ been 10
superinposed on the rel easabl e supporting plate, on
which the material [fayfpi((Sfor irsulfting part was
formed. Fig. 13 is a cross-sectional view illustrating
a state that insulating part has been formed between
adj acent -conifuctive path-forming parts. 15 Fig. 14 is
a Cross- sect|cnalFbleM/llluilratlng the construction
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m@ W *"wan 2 that a
eria ayer insul ati part has been formed on

a front surfacdd& the adap body. Fig. 18 is a

cross-sectional viewillustrating a 26 state that

rel easabl e supportlag;ztigl ,oniwhicgh conducti ve

pat h-form ng parts rered, thas/) been superi nposed
on the adaptor body, on which the material |ayer for
insulating pafg was formed. 5 Fig. 19 is a
cross-sectiongl viewillystrpti nglh state t hat
insulathé par gé QL B g. Aé-. adig -
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R adapter Jevi-oe SRl fhth :'ﬁhg (22 is a
r‘bgg?\ m;éu.v NNy Lgs“t“n@ l;ﬂgx bn{am ‘{t~5~.. nl ar ged
2 Ot BT TS du ve sheet in the
adaptor deV|ce1§upmn in Flg 20. Fig. 23 illustrates
the construction of an electrical inspection
apparatus for circuit gﬁv' es agcorgding to a first
enbodi ment of the pr&g t 'nvenﬁjo 20 Fig. 24
illustrates the construction of an electrica
I nspection apparatus for circuify devices according to
a second ?bod nt of the preSent invention. Fig. 25
illustrate be te that cogdﬁe1|ve pat h- form ng

parts have h formed by r ving..or 1l v peripheral 25
p oi B = rah 5 3 2 ,4,/,./ < - f or m n g
pa ' NG 2 is a
cr state that

t he conductlve path-form ng parts have been forned by
renmovi ng only the ﬁéripheral port,,ons of the portions
to becone the &onductive path-forfing parts in the
conductive el astomer layer. 5 Fig. 27 is a
cross-sectional viewillustrating a state that a
material |ayer for anisotropically conductive

el astomer has been formed on a front surface of an
adaptor body in the production of a conventiona
adaptor device. Fig. 28 is a cross-sectional view
illustrating a 10 state that the adaptor-body, on
which the material layer for anisotropically
conductive el astomer was formed, has been arranged
bet ween one tenplate and the other tenplate. Fig. 29
IS a cross-sectional viewillustrating a state that
an ani sotropically conductive sheet has been 15 forned
on the front surface of the adaptor body to produce

an adaptor device. Fig. 30 is a cross-sectional view
illustrating an arrangenent state of connectlng




plating surfaces of the core particles with a netal
havi ng good conductivity, such as gold, silver, .
pal | adi um or 10 rhodi um aﬂg 3r?ic|es obt ai ned by
using particles of a non- gg tic metal, particles of
an i norgani c substance, such as gl ass beads, or
particles of a polyier corg_ rticles and plating
"~ surfaces of the core partitles with a conductive
magnetic netal such as nickel or cobalt. 15 Anpbng
these, particles obtained #y using nickel particles
as core particl#s and pLdting their surfaces with
gol d havi ng good~spndsCtivity are preferably used. No
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| 3’&\%&&&‘&&&%“@&;&&\; with the 20

conductive {netdl. However, fdr exanple, a chenica

plating, el ectggoplating, spujtering or vapor
‘deposi tiongpprocess is used. 2phen those obtai ned by
coating the surfaces of the <core particles Pwth the
conductive netal are used as the 25 conductive
particles P, the QEbﬁjgg rateJ;p portion of an area
coated with the conductiVve netal Mo the surface area
of the core particles) of the conductive netal on the

1034 particle sltfaces 13 preferably at |east 40% nore
pgeferabl at lfeast 45% particdlarly preferably 47 to
9

% fro e v\ ewpoi of ackf evi ng good
CON N | | he | metal to be
) s, nore
7 referably 3

4 to 20 % by
e conducti ve

nount
s, nore
referably 3
articres. The
particle di anet er 2 e condyctive particles Pis
preferably 1 to 100 nore prigferably 2 to 50 m
still nore preferabl ¥“3 to 30 particularly

preferably 4 15 to 20 m The particle dianeter

di stribution (EM/DE%JSf t he ongicti ve particles Pis
preferably 1 to 10 G.preaer bly 1.01 to 7, still
nore preferably 1.05 to 5, particularly preferably
1.1 to 4. 20 We onductive particles satisfying such
conditions are d, thegfesul ting conductive

pat h-form ng garts 11 beCtone easy to deform under

pressure, and guffici el ectri cal ct is
TR e R e O A e e DRt R R
A A Y *\‘\“:‘\\
‘ h&@&b&\‘e‘;\@é‘\\‘\%&& i\‘g’b\\\‘%'\w !'.\ﬁ conductive
particles B. However, they -axe preferably in the
shape of a sph83e or star, op,secondary particles 35
obt ai ned 89 aggregating thesézparticles fromthe
viewpoint of permtting easy dispersion of these
particles in the polyneric substance-form ng
material. Those obtained by treating surfaces of the
conductive 5 particles with a coupling agent such as
a silane coupling agent, or a lubricant may be
~suitably used as the conductive particles P. By
treating the surfaces of the particles with the
- coupling agent or lubricant, the durability of the
resul ting anisotropically conductive 10 connector is
i mproved. Such conductive particles P are preferably
contained in a proportion of 15 to 45% nore
preferably 20 to 40%in terns of a volune fraction in
the conducti-ve path-formng parts 11. If this
proportion is too | ow, conductive path 15 form ng
parts 11 sufficiently lowin electric resistance-




sheet 10 of the construction shown in Fig. 1. In the
above-descri bed process, as a material for formng
t he rel easabl e supporting plate 15A, may be used 10
the sane material as that fdr”thée rel easabl e
supporting plate 15 for fornatlon of the conductive

path-formng parts. |’ nethgd gpr appl yi ng the

mat eri al for elastoner may b ed a printing nethod
such as screen prlntlng, roll coating nethod, blade
~coating nethod or tHE I|ke 15 The thickness of the

material |ayer, 12 sulatlng part is set

according to tﬂédtn ne#s of insulating part to be
“ﬁb{ﬂﬁdh Tﬁ :b&ﬂ:ﬂg“tte@fbeﬂgx@}}ﬂﬁéﬁgf~¢nn dl |ayer 12A
e by a heat

and
f the kind

of the elastomdr material \{form gy the material |ayer
12A for insulathg part, andl the |ike. According to
the producf@on process desc@lbed above, 25 the
conductive el astonmer |ayer 11A, in which the
conductive particles P are dispersed in a state
oriented so as to nggtain t tf)i ckness-w se
direction, is subje *thel 4 | aser beam

machining to renove a part thereof, thereby formng
the conductive path-fgorm ng parts 11 of the intended
form so that conductiveipath-form ng parts 11
charged Mﬁth a ndzesg

ary /anmount of the conductive
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Ie supportlng Iate 5 10 and the

| A for ins ati part is then fornmed
bet ween t e conductive papp-formng parts 11 and
subjected To the curing treatnent, thereby form ng the
insulating part 12, insulating part 12, in which the
conducti ve particg§$]fcgo not cpxigst at all, can be
surely 15 obtain additékon\Vit is unnecessary to
use an expensive nold used for producing the
conventional anisotropically conductiwvg sheet, in
whigh ajgreat nunber of ferronagnetb(//substance parts
arefarr ged 2PB. Accor @ilrg to the a¥sotropically
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“TTTESP cr|v€'or n‘ée"arraﬁge n ftern o such
cessary electric connection to 25

el ect yodes, gﬂ
resp @tlve el et'fbdes to be nnect'sd can be surely
achi €ved even when the el ecttodes are arranged at a
mnute pitch and a high density. In addition, the
production cost 43 of such an anisotropically
conductive sheet can be reduced. <Adaptor device>
Fig. 14 is a cross-sectional view illustrating the
construction of an adaptor device according to a first
5 enbodi nent of the present invention, and Fig. 15 is
a cross-sectional viewillustrating an adaptor body in
the adaptor device shown in Fig. 14. This adaptor
device is- used in, for exanple, an open short-circuit
. test of, for exanple, a circuit device such as a
printed circuit board 10 and -has an adaptor body 20 .
conposed of a nmulti-layer wiring board. On a front
surface (upper surface in Figs. 14 and 15) of the
~adaptor body 20, is fornmed a connecting el ectrode.
region 25, in which a plurality of connecting
el ectrodes 21 15 are arranged in accordance with a
‘specific pattern correspondlng to a pattern of




10, in which the conductive path-form ng parts 11
charged wth a necessary anount of the conductive
particles P and 10 having thfée¥qected conductivity
have been fornmed, can be | y obtained. Further,
since a plurality of the conductive path- formng
parts 11 arranged ifp’ fccordanci wilth the specific
pattern related to the connecting el ectrodes 21 of the
15 adaptor body 20 are forned on the rel easable
supporting plﬁte Aaand the material |ayer 12A for

el astonmer is t Chet ween t hese conducti ve

pat h-formn art n ubj ected_t o i ng
N N 12,
“insulatdng part 12, in whichl{the copductive particles
P do . nfot exist at all, is forjred cfl be surely
obtai pgd. In addition, it i<2unnecessary to use an

expensi ve nol d used for producing the conventiona
ani sotropically conductlve sheet, in which a great
number of ferromagnptifc(325 sug ghce parts are
arranged. Further, S|nce the r ctive conductive
pat h-form ng parts 11 are forned integrally with the
‘l(] nsul ating pdrt 12]250 and the whol e of these parts
supported|by thdg adapt or 2{ 20, the conductive
pa h-forhj ng Yparts/11 preve e fromfalling off
f step of
the | aser
bl e
ptor body
ormati on of
cording to
rocess,
nto
ctroges to [ ed of a circuit
device, which isfan objggt of ingpection, can be
surely achi eved prrespe ive of wthe arrangenent
pattern of such g ectrodes to be Tnspected, and
necessary el ectrical connection to 15 respective
el ectrodes to be inspected can.be surely achieved
even when the el ectrodes to be inspected are arranged
.at a mnute pitch and a high density. In addition,
t he production cost can be reduced, and high
durability can be achieved. 20 Fig. 20 is a
cross-sectional viewillustrating the construction of
an adaptor device according to a second enbodi nment of
~the present invention, and Fig. 21 is a
cross-sectional view illustrating an adaptor body in
the adaptor device shown in Fig. 20. This adaptor
device.is 25 used for conducting an electric
resi stance-neasuring test of each wiring pattern as
to for exanple, a circuit device such as a printed
‘circuit board and has an adapt or body 20 51 conposed
of a nulti-layer wiring board. On a front surface
(upper surface in Figs. 20 and 21) of the adaptor
body 20, is forned a connecting el ectrode region 25,
in which plural pairs 2la of connecting 5 el ectrodes
each conposed of a connecting electrode (hereinafter
also referred to as "electrode for current supply")
21b for current supply and a connectlng el ectrode
(hereinafter ‘also referred to as "el ectrode.for
vol tage neasurenent”) 21c for voltage neasurenent
electrically 10 connected to the same el ectrode to be
i nspected and separated from each other have been
arranged. These pairs 2la of connecting el ectrodes
are arranged in accordance with a pattern
corresponding to a pattern of electrodes to be

|, Wy o




connector 57a provided on the upper-side supporting
plate 56a through an electrical wire 53a and further
el ectrically 10 connected t Ggqt i nspection circuit

f

(not illustrated) of a test rough the connector
57a. The | ower-sid ction_head 50b is forned by a
pl ate-Ilike inspectﬁﬁﬁfdﬁgqtro vice 51b and an

ani sotropi cal ly conductive sheet 5b having elasticity
and 15 arranged by being fixed to an upper surface of

t e Ji nspection el ectrode device 51b. The inspection
[el ectirode device 51b has, on its upper surfate
pturalNty of pin- |ike inspection el ectrodeg 52b
arrandged at positions of lattice points of fthe $
jpitch™s termnal el ectrodes 22 20 of the | er-$'
adapt device | b. Each of these inspectio
el ect{r'pdes 52b is electrically connected to
conngcyor 57b provided on the | ower-side sugpprti
plate _Y56b through an electrical wire 53b afd fufther
el ectifYcally connected to the inspection cifpLuit
i|lugtyated) of 25 the tester through the cdpnect
5Fb. e respective anisotropically conductij¥e s
ba 1d 55b in the upper-side inspection h¢ad 5
ne %8| |ower-side inspection head 50b are guch |
cpndycjive path-formng parts form ng a compducti
«Pathjip only the thickness-wi se direction there
if prmgd} As such anisotropically conductivejsheet s
5pa, |5pb, it is preferred 5 that each condug¢tjve
ppth{fprmng part is formed so as to protrgde ip the
thi cknpss-wi se direction orfiat | east one s{rface in
that [h{ gh el ectri cal coqgagﬂ stability is ¢xhibited.
I'h syuch an el ectrical,,i ngpaction apparatus for 10
circlit boards, the ¢ rc§|t device 5, _whichf|is the
obj ett] of i&peltion) isllhdlid ind heS
[ [ e i g re | Qn EEg?y”?h hol dey 2. |n
tfhi i de support)i golgaSGa and
t pl at e\b © ngved ip
r Qachi The ZCT rcui t
d MGNGE L/ Leuit dpvii cel 5 by
t Vi ce n wer - si de
g i g ~Stage, ETh /¥ qdes| 6 to
o l su 0] ricuit
a cgen d rlespective
o of th upg d adapt or
d duct i t i ng pprts
1 leohd e A 14,. @nd
t 2 of p /I adapt or
0 ri glil y<don d he rlespective
[ of ol S on gl ectrode
y, ants i corlducti ve
9 and; e 7 to be
[ rfac t e circuijt device
& nect i fre—respgctiyve
gonngct el f the | erkside gdapt or
ceviqsllb hrough-the cgnducti wespath (formng parts
11 of \t ke gwi sg r gpi cal nduft iBe sfeef 10, nd
tthe tery'n efect r ode f t he Howet- s¥de |adapt or 5
device I b are el ectrexall onnected to the rlespective
[ rode

fsplection el ectrodes 52b t he i nspection e
devi ce 51b through the anisotropically conductive
sheet 55b. In such a manner, the el ectrodes 6, 7 to be
I nspected on both upper and | ower surfaces of the

~circuit device 5 10 are electrically connected to the
i nspection el ectrodes 52a of the inspection el ectrode
device 5l1a in the upper-side inspection head 50a and

‘the inspection-el ectrodes 52b of - the inspection
el ectrode device 51b in the Tower-side inspection




In the electrical inspection apparatus for circuit 10
devi ces, an adaptor device forned by the adaptor body
and the. anisotropically cog%?fﬂive sheet shown in
Fig. 1 forned separately fr hi s adaptor body may
be used in place of __the adaptor device shown in Fig.
14. The circuit devicds(ghat afle the objects of 15

- inspection are not limted to printed circuit boards,
and may be sem conductor integrated circuit devices
packaged I C and MCM and circuit devijceg _

gd on a wafer. As the process for form nglthe
cpnductive el astomer |ayer 11B supported o he
bl e supporting plate 15, 20 may be bd g
that a conductive el astoner sheet prfjgducead|in
, In which conductive particles exhifgiiting
smare dispersed in an insulating el iC
IEY i ¢ substance in a state oriented so totalign
hi ckness-wi se direction of the sheet,[4s Stuck.
oY supported on a rel easabl e supporting atg 15
adhesi on property of the conductive [efastiofrer
or with a proper adhesive. In this priegesq, |the

copondficyi ve 66 el astonmer sheet can be produded by
tng a material layer for conductive elastontI;
for exanple, 2 resin sheets, applying a
ptc field to this conductive elastoner| layerRin
gl t h{ gkness-wi se direction thereof to 5 orignt Lo
ct i ve particles in the material |ayer fjol

Kness-wi se direction apd subjecting thg fateéri al
or conductive per to a curing |treatnment
retaining the gppljcation of the magngtic flield
[ on_of thg magnetic
Int for mat i he congucti ve pdth-f ¢rm ng
ing partgq pay{be
r&heg® {pprtions

t uct iyge Y3 i [t he
C AsiteofRr 12 | ihe Jasef b¢am
f i Ry Nt he ng{parts
] e |fEQr g her al
gor t or{tiiloRs t >0
pat h pakiiistli n t Ke |cond } ayer
11B r YdEi n Filgyg. 1 cfse,
20t e (@ JEEConwucﬁlﬁ' eri'11B
ray e [ o fromthe
nel g upEar &i ng®gl 4 R nvention
Wil l t & dSYCr ij hae—i y the
fol | Ik Sk : i i hventi on
is n d {hea f 4 | xanpl e 1>
1) n dapt dr SK bpdy
20) ol {lEQvEing s : vas/ produced|in
hccqrdance Wit HE con oym i ig. [L5.
Vbr g—specifidall|lt hi s [adapt onlbddy (20T has| 5

*i? of ifts pase
I nf ohe€d—-epoxy resin,
ar &5 ret he& oBnef a
ong of 50“vm'tYy fd0 ivm | and
L, 024 connecting el®Ctro@eg in total are arrfangged at
~ampirtch of 100 Mn 10 Ter al electrodes (22)—are in-
the formof a circle having a diameter of 300 m and
1,024 terminal electrodes in total are arranged at a
pitch of 500 Mm (2) Formation of conductive el astoner
| ayer: A material for conductive el astoner was
prepared by 15 dispersing 400 parts by wei ght of
conductive particles (proportion of gold to core
particles: 2 % by weight) obtained by coating core
particles conposed of nickel wth 'gold in 100 parts

-jinEnsiohhhof 0 Dy
bl age i S ghasgs—¥i ber -|r ¢
conrjestBngd el8ctLddes 4
rectjangPe Faviflg di e




10 parts (11) each supported on the rel easabl e
supporting plate (15) Remaining netallic thin [ayer
(16) and netal nmask (18) @eq then separ ated from
each surface of the condudtl e path formng parts

(11) (see Fig. 10). In the above-described process,
‘conditions of the 5 T4ser beghtﬁtchlnlng by the
carbon di oxi de gas [aser “béam “machine are as fol |l ows.
Nanely, the Iﬁger beam machi ni ng was conducted by

UHBng a cHrbo

di oxi de gas | aser beam nachi ne
ubi shi El ectric

and | aser beam
- ~on of 1nsulating
part Addltlon type I|qU|d S|I|cone rubber was applied
on 25 to a front surface of t dapt or body (20),
thereby formng a ager (12A) for insulating
part having a thlckness of 0 the rel easabl e
- Su porting plate (15), { on mhlch aplurality of
duct i vél pat h-form ng %arts (11) had been forned,
material |ayer
#ingi ng each of
adapt or body 5
_ £ 5 \ - spohdd ng conducti ve
pat h- forntng part (11). A pressure of 1500 kgf was
then applied to tﬁgttﬁtgasabl pporting plate (15),
t hereby setting knes of the mat eri al | ayer
(12#0 for insulating part to 0.04 nmmand elastically
‘ ressrngﬁthe thlckness 10 of conductlve
th|s state jthe naterlal Iayer (12A) for |nsulat|ng
9 M s sjubjected to a curing t reatnent. unded
ondltlonsg1of 120C for 1 hour, thereby form ng
insulating part (12) between adjacent conducti ve
pat h-form ng parts (11) The 15 reIeasabIe supporti ng
pl ate (15) was thenIFﬁngsed eby produci ng an
adapter device accord to t esent i nvention
(see Fig. 17 to Fig. 19) The anisotropically
conductive sheet in thigadaptgr_device is such that
the thickness of condu th-formng part (11) is
0. 06 rrmagb theBIZhi ckngSs of inSulating part (12) is
8 @Tséhrnt he prich between the conductive
pat h-form\ng pafts (11) is 100 m and the projeftted
8 ei ght of fhe fonductive path-formng part (11)|from
hei psul atlind part (120 15,Q.02 o, <Compar at i ve
AN v 5 NZ N,

/K/MA’/A@E(
g % AL L

din accordance mnth the constructlon sr

ymposed in alignnent on the

‘W kR 1

gprieducs own in
Fi g. M-8ttt ; ey x| has
:}@ﬁ m 11 1)'/112);&\1;(: P~ et er base '
8 brate ss fiber-reinforced epoxy resin,
conn [ el egtrodes are in 5. the formjof a rectangle
hawvi n I frensi.ohs of 50 mby 100 m ang 1,024
8 &onnecti % n total [are arrghged at a
pitch of erm ng todes ar& Yn the form
of a circle having a dilameter—gr—300 m and 1,024

termnal electrodes in total are arranged at a pitch
of 500 m 10 (2) Production of nold for formng

ani sotropically conductive el astoner |ayer: A top
force and a bottomforce of the follow ng

speci fication were produced in accordance wth the
construction shown in Fig. 28. 15 Each of _
ferromagneti c substance parts in the top force has
di mensions of 50 gm by 100 mand a thickness of 100 m -
and i s made of ni ckel, and 1,024 ferronagnetic




state between adjacent conductive path-formng parts
was.  sufficiently achieved. Accordingly, no adaptor
device, in which all the c npgpgive pat h- f or m ng
parts had high conductivity,” an Yhe insulated state
bet ween adj acent 10 tive path-form ng parts was
sufficiently achiev&ﬁﬁf s obt inéﬁ. 82 CLAIMS 1. A
process for producing an ani sotropically conductive
sheet fornmed with a plurality of conductive 5
£ th-formng partd Brranddd in accordance with a

ébkiic pattern,‘each extending in a thickness-w se -
di r eCtH RN N A Y] by an
d sulatiing part, which conprises the steps o
subj ecting a conducfkve el astoner | ayer supporfed on
10 a rel easabl e summﬁﬁing plate to | aser beam
machi ni ng, thereby form ng the conductive
pat h-form ng parts arranged in accordance with the
specific pattern on the rel easable supporting plate,
formng a materi al I#e]: @)r. irgul@ti ng part conposed
of a material, which will becone ah elastic 15 .
pol ynmeric sggstance by being cured, between the
conductive ¥gath-form ng parts and subjecting the

i Y E o-a curi/ng treatnent, thereby formng

t he igsu 'ngmpaLLw_Zﬁ {he process according to claim

o)

" [ egan} qotropi cal Iy conducti ve sheet,
h IQGEriFZGib

Im machi ning i s conducted by
cal boh d%oxide gas Igge 3. The process according to
cl 1%6r 2 for prodtc

gfnduct@ye sheet, whgge

g the anisotropically
) the conductive path-form ng
pafts!arfranged in acCorgdance with the specific
pajt ey ngpre formed bygmfbrjm ng netal masks on 25 the
sufface of the conductiyed el astonmer |ayer in
-~ acpor ogge@wi@h @ e@nredific pattern, and then
SUojeéLinq the _conducti ve el astoner |ayer to the
| age m-Rachining. 83 /4. The process according to
claim 3 for producing the anisotropically conductive
sheet, wherein the netal masks are forned by
subj ecting the surf t he agcoRductive el astoner
| ayer to a plating Efzgg%ent. 3 51 The process
..according to claim3 for producing the ‘ '
ani sotropically cogductive sheet, wherein the netal
masks &84 fornmed by forgning a netallic thin [ ayer on

D

the sur Mducti ve el astoner | ayer,
form ng PN whi ch openi ngs have been
8 96FﬁedJ 2 h the specific pattern, on
t he sur}z: {£ thin layer and subjecting
g % e sur €kxposed through the openings
Mt e hg{netallic thin layer to the
pl ati ng Brocess according to any -one
ofg LR  oduci ng the anisotropically
conduct] t he conductive el astoner
b ayer s ve particles exhibiting
magnet i -an insulating elastic .
8 Halywer late oriented so as to

align i e direction. 20 7. The

pr ocess“EECECHRMA R4 6 for producing the

ani sotro ic%ﬁlec ductki ve sheet, wherein the

conducti @e@ el astompr, | B/Brbis forned by formng a
material |ayer f conductive elastoner with the
‘conductive particles exhibiting magneti sm cont ai ned
inaliquid 25 elastonmer material, which will becone
an elastic polynmeric substance by being cured, on the
rel easabl e supporting plate, applying a magnetic
field to the material layer for 84 conductive

el astonmer in the thickness-wi se direction thereof and
subjecting the material layer for conductive






