10

15

20

25

1 DESCRI PTI ON CONNECTOR FOR MEASUREMENT OF ELECTRI C
RESI STANCE, CONNECTOR DEVI CE FOR MEASUREMENT OF Fizq
ELECTRI C RESI STANCE AND 5 PROOUCTI ON PROCESS THEREOF,
AND MEASURI NG APPARATUS AND MEASURI NG METHOD OF
ELECTRI C RESI STANCE FOR Cl RCU T BOARD TECHNI CAL FI ELD
The present invention relates to a connector for 10
nmeasur enent of electric resi fy¥¥§ a connector device
for measurenent of electric resistance and a
producti on process thereof, and a neasuring apparatus
and a neasuring nethod of electric resistance for

C @ A 0 & S -MEl: RAGIEFEROND AR EI'fEﬁcr %%%TYA&%FES CONNECTOR

with the request for speeding-up o si gnal

transmmssicn ddk URGURMEIP Y E1ate e ®EsaRifeNcE AND
equi pnents contai ning such a part therein, there ha

beearepuciermn e HoE e vielrsement 26 thoSer TN IA@PARATUS AND
el ectric resistance 20 of wiring between el ectrodes as
CIMEASUR NmaMiSTHowr oFf @iBarseinREsSIs TRACkages $URRUAT BOARD
BGA and CSP or circuit boards, on which these

sem conduct or devices are nmounted. Therefore, it is
extremely inportant to neasure the electric

resi stance of wiring b&EpEdICaleETEdHes of such a 25
circuit board with high precision in electrica

i nspecthonprotenpelnyeriylen boakates nte e enrasaenefor

of an electric resistance of a 2 circuit board, there

Fes SHecaeatord e tadepregistonceexanpbanecherf ggrice for

g{obe nmet hod, in _which probes PA and PD
easurement of electric resistance and a production process

thereof, and a measuring apparatus and a measuring method

of electric resistance for circuit boards.

BACKGROUND ART

In récent years, with the request fqr speeding-up of
signal transmission in electronic parts and electrqnic
equipments containing such a part therein, there has been a
demand for development of those low in elecfric resistance
of-wiring between elggtrodes as circuit boards for
fabricating LSI packages such as BGA and CSP or circuit
boards, on which these semiconductor devices are mounted.
Therefore, it is extremely important to measure the
electric resistance of wiring between electrodes of such a
circuit board with high precision in electrical inspection
of the circuit board.

In the measurement of an electric resistance of a
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for current supply and probes PB and PC for voltage
measur enent are pressed agai nst and brought into
respective 5 contact with 2 el2ectrodes 91 and 92 to be
i nspected, which have been electrically connected to
each other in a circuit board 90 to be inspected, as
illustrated in Fig. 37, a current is supplied between
Lhe oY s, hh AR Tals pEULEER, SURRLY LHOML84POREL
supply device 93 in thi's state, 0 and a Vo age’

o:anglh detect ed, y ptﬂa%ep&%Q%%deBiﬁnggﬁigﬁf g%obégl bA98na pD

nmeasurenent at this tine 1s processe ectric

AN Ay RGeS 194 ankih §-ebx sf PRILAG BR ehechkhifage
resi stance val ué between the el ectrodes 91 and 92 to

bf%asidi%ﬂ@httedi-rel?)ﬂe%s‘éﬁe atetined deschirbeghaboMes respective
however, the surfaces of the electrodes 91 and 92 to

e nuaspectiath maylke rdamegedl Bydppessbnpet hespeebes, PAhich
and PD for current supply and the probes PB and PC

tharvev tlefeag e leasuoaent cagaknsedt Remeabecauseri ini 8 circuit
necessary to bring the probes into respective 20

boairalc t Owitivh behé nepectteddess91ilandt92ted be Fhgpegfeda

by considerably high pressing force, the probes are
eRdeeoft ds wupaliednbetheeti pbet hepwof Bheapdi APefor|t

is therefore inpossible to use the circuit board.
ghgeensueHPrrdyr EURBL AanBeYert HePReHsUrEhent 98f inhehis state,
el ectric_resistance_25 cannot be gerforned on al

ePfcai Vop&args Siempé prévryed B¥ theoatebes BRARR® Phefor
met hod cannot helg adopting the sp- called sanpling

VRS pEEEi BR3SAFERENSI BT TheSyrerg »f PRECSSPFBatetdn

%ﬁg? EEESEEB%EEa%%gbeEQOgrQEK %8e§8£¥ef§H§Qn§ géogigglric
reslstance value between the electrodes 91 and 92 to be
inspected.

In the method described above, however, the surfaces
of the electrodes 91 and 92 to be inspécted may ke damaged
by pressing the probes PA and PD for current supply and the
probes PB and PC for voltage measurement against them
because it is necessary to bring the probes into respective
contact with the electrodes 21 and 92 to be inspected by

considerably high pressing force, the probes are made of a

- metal, and the tips thereof are pointed. It is therefore

impossible tc use the circuit board. Under such
circumstances, the measurement of the electric resistance
cannot be performed on all circuit boards td be provided as
products, and so the method cannot help adopting the so-

called sampling inspection. After all, the yield of the
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her et of ore been proposed el ectric resistance-neasuring
apparatus, in which a connecting nmenber comng into
contact 5 with electrodes to Be inspected is nmade up
of a conductive elastoner. Specifically, (i) an

el ectric resistance- neasuring apparatus, in which

el astic connecting nenbers forned of conductive

quQﬁf %P%%Iﬁ%%.%% g&%@%n onductive particles with
5% e oner “are arrange ‘el ectrodes for 10 current

suppl y-an cLro 0 I ur ,

- eopectoFSETots ?ﬁﬁv% %T%%%S@%ﬁg%ém?ﬂ@f% h3Y%) an
ST ML H R ARGeYIRAZULH RY +2pRAL-ALYS Bg&bﬂ&easurlng
common el astic connecting nenber provi SO as

GOMR raRhQ , GeNLAGLIWAL RoSUHELRGES agmggkhcghgﬁbrQﬁ%ofeantact
current supply 15 and el ectrode for voltage

AR asUarRRtr RleCtil ¢l iyispeennact @dmhaet B8 &M conductive
el ectrode to be inspected and fornmed of an

aNiasabiepi.cabbyceondutiyye () ash osBsc{ e td€istance-

followng Prior Art. 2), (iii) an electric resistance
neasuring apparattus ,canpwhichgeadaeicfeucbnheatdnomemBOrs
i nspection, on the surface of which a plurality of
fospedt bdn celndotrtades rhhverbekbhafioededy bhddangetasfluictive
connecti ng nenber provided on the surface of the
pRECaCLesbualtd Bor ellaspeveroarandrfonged of alectrodes for
conductive el astonmer, wherein 2 electrodes of the
FH§6@6Fiéﬁpéﬂ§cﬁﬁédé§e§ﬁéoﬁsssEPécV@étﬁﬁ@amgﬁaﬂéemﬁ%t:
el ectrodes_to be inspected have been electrically
EGARBEFYCLY ﬂﬁ@epFB?aﬁP%}OH%HEhEIlPﬁsbéEt.bh (i1) an

el ectrodes through the connecting nenber., one of 4

'B BREEFEcEPEdasaFEeuREasHE13A BPERFAOHE RBY1RYS f efipmmon

2 F?Sé% ANt NEhLLe §98:88430,8L8CEEO88nE Ol nto

contact with surfaces of both electrode for current supply
and electrode for voltage measurement electrically
connected to the same electrode to be inspected and formed
of an anisotropically conductive elastomer (see the
following Prior Art. 2), (iii) an electric reslistance-—
measuring apparatus comprising a circuit board for
inspection, on the su;face of which a plurality of
inspection electrodes have been formed, and an elastic
connecting member provided on the surface of the circuit
board for inspection and formed of a conductive elastomer,
wherein 2 electrodes of the inspection electrodes are
selected in a staté that electrodes to be inspected have

been electrically connected to the plurality of the

inspection electrodes through the connecting member, one of
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nmeasurenment to neasure an electric resistance (see the
followng Prior Art. 3), and the |ike are known. 5
According to such electric redi stance-nmeasuring
apparatus, el ectrodes for current supply and

el ectrodes for voltage neasurenent are brought into
contact with electrodes to be inspected of a circuit

hﬂ%’b él%vﬁﬁr edbe%s Fll%,"tu] el hrough Lie &l ast 'f%rc%ﬂﬁﬁ%letggupply,

ectrical connection Is

Sthd hate tJ@l&eqssu RERNL s ofy LR Bl eeLS | 'f%rIr %Fgég@ce

can be conducted w thout danaging the el ect s to

b d NEREER] £ JHoMRMRIre Lhe JTRRSUNBRL 10k AR Cl(8EEN ke
resi stance between electrodes by the electric

rfesl 1I9WANGe -FRRsURMY 315 apparakus itk kRe known.
constructions (i) and (ii) involve the follow ng

probl emBcolaifigCcedt syclarsledbe: Si 2€s Bdthitd e uring
interelectrode distance of electrodes in a circuit
koarad-dtave tedrdedoies Hecommrswamit! shippliyhenfuepeserofies for
achieving a high degree of 20 integration. In the

eloddtadec meesiugtearce- agas brionghtapparatostettt wéth
constructions (i) and (ii), however, it is necessary

ted egita@deisc dlol yecdnspecthdt bfekectirodés bomrdcperbat

supply and el ectrodes for voltage neasurenment at the
dageaaies tthrenedt thbgeslasthe raspectenyi neabery cuhereby

25 board to be inspected, the electric resistance of

FHCEH T 1ERdUICATHE ClraRBUR Ed2CPRPYREh FReTBREsENE measurement
gnn tlﬂ% nenber, .res ectlvelé In the electric
CﬁE&§uF§ﬁéﬁFa cspﬁaPa fs CPBAUFEESUFT RGOYh
Iectrlc r snsgnﬁ % Og ci.rcuit bgard to be
ﬁg‘ﬁ‘@&f‘@d AOSREI s sP?eanspec

However, the measurement of an electric resistance
between electrodes by the electric resistance-measuring
apparatus of the constructions (i) and (ii) involve the
foliowing problems.

In recent years, the size and pitch or interelectrode
distance of electrodes in a circuit board have tended to
become small for the purpose of achieving a high degree of
integration. In the electric resistance-measuring
apparatus of the constructions (i) and (ii), however, it is
necessary to electrically connect both electrodes for
current supply and electrodes for voltage measurement at
the same {ime to electrodes to be inspected in a circuit
board toc be inspected, the electric resistance of which

should be measured, through the elastic connecting member,

respectively. In the electric resistance-measurement
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el ectrodes to be inspected have been arranged at a
high density, it is thus necessary to form an

el ectrode for 5 current supply and an el ectrode for
vol t age neasurenent corresponding to each of the
smal | -sized el ectrodes to be inspected in a state
separated fromone another in a region of an area

%&g%{rg: o%&?“ﬁea%&r&% eg% Eﬁ%h%%ﬁ%CEQBESQaBX ecgroae

e to be 1 nspec rman e

10 AQL: L YJEH E%U%%'Xn%%%c%%de'Sﬁt%ﬁﬁﬁhfg a!@'%éQSd

measurenment, which are ' smallér in size t

‘éf§3ﬂ553%§‘%ob%e h&%@%%&%@ hbRedpebat §rs8RgEAL £¢ Erﬁﬂbh
each other at an remely short distance. Ont

Qkﬁ%ﬁt@ath E1eY Qﬁ@%rn%@eb@ﬁ&?v%OPEQQMCEhVél¥ctréée|for
is adopted as a production process of circuit boards

te@ r fInad ue A yCemidl Rad eGleceiieb@ai-dve0rpgsede8Eudement
plurality of «circuit boards linked with each other by

achaasthomatien alo, ecachl bectheekyatondiiebdekeettica@bs to be

i nspection as to the respective circuit boards in the
dowpenecdciincal tsthaar depard@etihifsomt ahe andthbenigud region
the conbined circuit board, thereby producing a :

plfueal ietrpaokduipdc Gt cboamdldeparhtrdaf regieachccophed. by
However, the area of the conbined circuit board,

Whiec g Lies tandgbfrecbeofnpRspEEEI oh, et s EONEPYRr Al §lectrode

| arge, 25 and nunber of electrodes to be inspected is
§P§oCé%Fﬁ@ﬁeﬁVP§#¥aﬁndVﬁéneﬁﬁFFFOﬁQyEQrCVP%E?geb%%?%%rementr
are produced in particular, the nunber of steps in
Wﬁécgr6680?@6%16F0685§léetHEPEth?seb?%B¥0d%nHOt%%

nunber of tinme ected to r mal tere b
PBRPERG 26y cdbnBnt RECoPRRE a0  Bhpn cadh SLRSE%aan

extremely short distance.

On the other hand, in order to improve productivity,
it is adopted as a production process of circuit boards to
produce a combined circuit board composed of a plﬁrality of
circuit boards linked with each other by a board material,
collectively conduct electrical inspection as to the
respective circuit boards in the combilined circuit board in
this state and then cut the combined circuit board, thereby
preoducing a piurality of circuit board separated f£rom each
other.

However, the area of the combined circuit board,
which is an object of inspection, is considerably large,
and number of elecirodes to be inspected is also extremely
great. When multi-layer circuit boards are produced in

particular, the number of steps in the production process
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el ectrodes to be inspected are often forned in a state
m sregi stered fromthe prescri bed arrangenent
positions. 5 Wien neasurenent éof an electric
resistance is perforned as to the circuit board to be
i nspected, which is large in area and has a great
nunber of el ectrodes to be inspected formed in a

) § f th t
p05|%d§n§r Z%lrzeagﬁegbc‘f% e ee:r:scc:)rfI Q esarsru %%I’{%g to

ed a ove the elect Fic-

f t '
(e AR S R t%eﬁﬁtﬁ%nft?@? G4ELONS o that
‘&%&H&@Q%&%@@%w%&%eﬂ@a 948 96U SR 2SURRlY

and el ectrode for voltage neasurenent at the sane

tl i 8GR Off ddhe 18l ¢ireades vk ag%ahﬁ%ﬁgﬁkegosl%lons

Description is given by a specific exanple. Weén an

QlrRe! hct SiRSNEANGE a3 e caR rgleebhed@ahckoiBeperformed as
i nspected having a dianeter L of 300 mis neasured as

showhd tificghi 3&oaadCleabanaasbebeétweennhanneliectinede An

for current supply and an el ectrode V for voltage
rEEsUReke st @ lgerea20 neimbetrr bcakllpctandest ed be tthepected
el ectrode T to be inspected is about 150 gm Wen the
gosineidonnok thetel edtrede sTetred feomnspecbedstoibhe

el ectrode A for current supply and the electrode V
Rerapgeregs wegdtiemsnesddesatrébeflr shrvhe bpreber fbedtric
position shown in Fig. 38 by 75 min a 25 direction
FﬁﬁﬂéﬁapcﬁlW@éﬁPéﬂngnaPﬁéréﬁﬂﬁnﬁé)thﬁaﬂoﬂﬁeruéte@ﬂﬁo&e) and
A for current sup and the electrode V for__voltage
fgddur dirert eﬁérewe ﬁgeaffPHUAﬁu§ﬁneﬁ?05rlﬁaéﬂVcapﬂn¢ct

g g Eo be inspected as shown in F| g '
Q? ) SLCERECEri ¢ar EBRREET HPBéVméE EF?H FoéﬁefBF voltage

%ggsgkg%%%%dat the same time to each of the electrodes to

be inspected.

Description is given by a specific example. When an
eleetric resistance as to an electrede T to be inspected
having a diameter I, of 300 Pm is measured as shown in
Fig. 38, a clearance D between an electrode A for current
supply and an electrode V for voltage measurement to be
electrically connected to the electrecde T to be inspected
is about 150 Mm. When the position of the electrode T to
be inspected tc the electrode A for current supply and the
electrode V for voltage measurement deviates from the
prescribed position shown in Fig. 38 by 75 Um in a
direction (lateral direction in the drawing) that the
electrode A for current supply and the electrode V for

voltage measurement are arranged, in alignment of a circuit
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for current supply and the el ectrode V for voltage
nmeasurenent and the electrode T to be inspected is not

5 achi eved, and so necessary feasurenent of the

electric resistance cannot be conducted. On the other .
hand, according to the electric resistance-neasuring
apparatus (iii), there is no need to forman

%qeﬂcrt(:{ q%e bfeo ' g rerc%rétd 24P %lh)éw%ln Qna? i%ls(? ¢ %58%? gg& %9 {b),
vol tage neasurenent correspondi ng t0~eac

%fﬁgﬂf¥g§ité%nﬂgéﬂﬂ%f%ﬁ&%% na%qtﬁgrtBhgr@@cgagoélectrode A

m sregl stration to ectrodes to be inspect becones

high &Men.when 31§ e ttnebeatdit-gqReyi pspeghedsgthe
electric resistance of which should be neasured, is

@08 reediieardNd hkag 12 cgedk RURBEebeldnahbeeteaqt £8dgst
to be inspected, and the el ectrodes to be inspected

A@ iR, IghSisze nalkd saki-anged sateAchitgbrdensi tyectkic
addition, such an electric resistance-neasuring
appdratihsd Saeasit peprotdeededSi nce such an el ectric

resi stance- nmeasuri ng apparatus 20 is a neasuring

appar atustiae cotigenghdrod | hecseedald etb pdetidd-ectric
four - probe net hod, however, a neasurenent error range
resigteace-awd sitring tbwsrditbfi dakit)t otpertoim no need to
nmeasurenent of an electric resistance as to a circuit
Beard anowlies tredecfpirc cresestanvrPrbrt andnael eterdtede for
W th high precision. .25 Prior Art: 1: Japanese Patent
REpItPg&t F6R SEERPICD e ROTNESP2B4aBE1097e2Ph| 8F Atectpodes to

.Japanese Patent Application Laid-Open 8 No. .
- D60617R§652pr pEF APt to3erappanése @é?éﬁglﬁﬁﬁﬁF%%?iBﬁ

%ﬁld-open

ectrodes to be inspected becomes high even when a circuit
board to be inspected, the electric resistance of which
should be measured, is large in area and has a great number
of elecirodes to be inspected, and the electrodes to be
inspected are small in size and-arranged at a high density.
In addition, such an electric resistance-measuring
apparatus is easily produced.

Since such an electric resistance-measuring apparatus
is a measuring apparatus according to the so-caliled pseudo-
four-probe method, however, a measﬁrement error range is
great, and it is thus difficuit to perform measurement of
an electric resistance as to a circuit board low in
electric resistance between electrodes with high precision.

Priecr Art. 1: Japanese Patent Application Laid-Open

‘No. 26446/1997;

Prior Art. 2: Japanese Patent Application Laid-Open
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No. 2000-241485. 5 DI SCLOSURE OF THE | NVENTI ON The
present invention has been nade on the basis of the
foregoi ng circunstances and haeks as its first object
the provision of a connector for measurenent of
electric resistance, by which necessary electrical
connection to a 10 circuit board to be inspected, the

-eﬁ&xﬁgd T gﬁggance of which should be neasured, can
" C

be 'surely achieved even when the circuit board to be

I nspec LS rge.i n . Of

sral | - Br2en AF o Podbilreee P aeats, Bpfl FEhe M B E pren
SWRIRNM,ofgel ectric resistance can be 15 surely

plme)?'fgned v&ltoqhgsﬁ'i gh precision. A second object of the

present invention is to provide a connector device

for nmeasurenent of electric resistance, by which

necessary el ectric@cre@uiecigsonz0 tavEsiTIerd t board to

be inspected, thé eleciric resistance of 20 which

shoul dThe peasufedincant ben sHsel Yedhhevebeveie Wiedlis of

the circuit board to be - inspected is large in area and

has fargreedinunbernneftasiglsl asidz @d selaectired€s rka beject the

i nspected, expected neasurenent of electric

resivitsdree cdar erswceloy fper heased ewienly bifghklectric

preci sion, and noreover good el ectrical 25 connection

resgsdisnee,efoai méd céy e cens sarvemiectmiealakconohangen to a

such as thermal hysteresis by tenperature change. A

CRITCY idbbeirdoftot e pgrepenitednyéhel éAecsrie peekrdange of

a_process for advantageously producin% the

HhFE- 8T &G MESiNEECor CaByPEe SPEF e aStiLeHEAL SBpn when

el ectric resistance. A fourth object of the present
FH@eﬁFFGﬁlﬁsbpérd to be inspected is large in area and has

a great number of small-sized electrodes to be inspected,
and expected measuremenit of electric resistance can be
surely performed with high precision.

A second cbiect of the present invention.is to
provide a connector device for measurement of electric-
resistance, by which necessary electrical connection to a
circuit board to be inspected, the electric resistance of
which should‘be measured, can be surely achieved even when
the circﬁit board to be inspected is large in area and has
a great number of small-sized electrodes to be inspected,
expected measurement of electric resistance can be surely‘

performed with high precision, and moreover good electrical

. connection is stably retained even on an environmental

change such as thermal hysteresis by temperature change.

A third object of the present"invention is to provide
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provi de an electric resistance-neasuring apparatus for

5 circuit boards, by which necessary electrica

connection to a circuit boardto be inspected, the
electric resistance of which should be nmeasured, can

be surely achi eved even when the circuit board to be
inspected is large in area and has a great nunber of
smal | -sized. el ec es_to bhe ct.ed 0 a
ap%cqc%ssnefaosrurae&%aﬁi ageoys cy“p:l:dD uc§1ngt i’lge %gls{e gescrlbed
S(?érﬁ#}é’c@oelr chéJTche V}gotj{' m%a% o%n gl’%cﬁ:lrflt h r%g]l%ctance

e present 1 nvention I‘OV ect

resi St ange,regsyp! @stﬁskhpﬂ ﬁ£e§é£€“i£v£’r9@{9§ ig b«a/o

whi ch necessary efectrica nection to a circu

Boaddi ded 410 D& dSREGIELM s 1h&: LRGN 'r&nbe%b%ta%ﬁ%%s‘)ffor

whi ch shoul d be. neasured, can be surely achieved even

WIS e Rt | by At H O @ J5HsRechedirS char @8nhR ction to
area and has a gréat nunber of small-sized el ectrodes

t:0 digrduispediad @the expeciaddreasy el ok eketkib@ice of
resi stance can be surely 20 perforned with high
prieEicits i sibu JAC ¢er tieagitred, heapr egerturienveatchoryvetiheren when
is provided a connector for nmeasurenent of electric

rgsd stiammed,t boanpy itsl g dmsiprstledt iing laubst Lat erandand has

“plural sets of connecting el ectrodes arranged on a

far emeasumfugbe rofo it ls@as ~isiswldarileg tsubetr abebieninspected,
accordance with a pattern corresponding to a pattern

G da g¥ingcdleict yegh uglesenitodds electid ci epgastetcencan be
circuit board to be inspected, the 10 electric

Pedicd Vamed TOrmMARi #H tih&diod Peepdadared, wherein each

of the sets of connecting electrodes is conposed of

at | eadtf3s EWe%@?%%%so%f ¢ REFUME SHn¥HLion is to provide

an electric resistance-measuring method for circuit boards,
by which necessary electrical connection to a circuit board
to be inspected, the electric resistance of which should be
measured, can be surely achieved even when the circuit
becard to be inspected is large in area and has a great
number of small-sized electrodes to be inspected, and
expected measurement of electric resistance can be surely
performed with high pfecision.

According to the present invention, there is provided

-a connecteor for measurement of electric resistance,

comprising an insulating substrate and pluial sets of
connecting electrodes arranged on a front surface of the
insulating substrate in accordance with a pattern
correspending to a pattern of a plurality of electrodes to

be inspected in a circuit board to be inspected, the
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current supply and el ectrode(s) for voltage
nmeasurenent 5 arranged in a state separated from one
anot her, at least one of theké el ectrodes is an

el ectrode for current supply, and at |east one
thereof is an electrode for voltage neasurenent.
According to the present invention, there is also 10"
RO dad 3L9RASGLAT frOLTRAS URBIEA! 8l el EGLERC

resi stance, conprising an i1 nsulating substrate”and

bl ur al et 81 6 o2 GOMECLNG £l £01# QER ANANIEH Abaes is

front surface of the 1nsulating substraten

HRRC Y Math 12 1R3!t BEEA ¢ c¢RHRESPORIEDNG L PodePa) t B P
of a plurality of electrodes to 15 be inspected In a

GurGldntt Regpd vt anbeclespeeteds)t BBr @bBehifECmeasurement
resi stance of which should be neasured, erei n each
Cfrriaheyesetisn af seamreekbagatkactrofiesnkSan6onppsed:ofedst

el ectrodes for current supply, which are |[|ocated at

vere iofatthpesl kileasrotieangkeanoppestiedé ofeachu?Bent heupply,
in arectangle, and 2 el ectrodes for voltage

Feds artereattt whiechhareolfodcat ed aletheodthéeorverttaad
positions of angles opposite to each other, said
dlegstredest .bei ng arranged in a state separated from

one another. According to the present invention, there

i s furdererdisy i Vi e anh d@ven en  nddsmee ien g 160

el ectric resistance, conprising an insulating, _
BGbYiFgfe2aRANPRGIFAF SEESMBRSUEBHRAREL PhoekPeE tBaRlsistance,
arranged on a front surface of the 11 insulatin

SOBBErSLBYi AladBEFUAREBINVCERSETPEE L3RR PLoFF s %Eﬁi%@

to a pattern_of a plurality of electrodes to _be
PREBEELEHS: RIGCET PRAFt “FBAPESEooBe" | REpRat B TRfe Of the
insuvlating substrate in accordance with a pattern
corresponding to a pattern of a plurality of electrodes to

be inspected in a circuit board to be inspected, the

electric resistance of which should be measured,

wherein each of the sets of conneciing electrodes is
composed of 2 electrodes for current supply, which are
located at vertical positions of angles opposite to each
other in a rectangle, and 2 electrodes for voltage
measurement, which are located at the other vertical
positions of angles opposite to each other, said electrodes
being arranged in a state separated from one ancther.

According to the present inventicon, there is further
provided a connector for measurement of electric resistance,
comprising an insulating substrate and plural sets of

connecting electrodes arranged on a front surface of the
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el ectric resistance of which should be neasured, 5
wherei n each of the sets of connecting electrodes is
conposed of 3 el ectrodes of ahlel ectrode for voltage
nmeasurenent, an el ectrode for current supply and an
el ectrode for voltage neasurenent, which are arranged
in a state separated fromone another so as to align
Accordi ng to the present invention,

et ot g ttehéfl fs T Gt
QE%:ur n?ﬁﬁ.%% elecé 5 eSEStan Fa%gF ge%trodes to
S

|ns Ing S Blura connect

%]tnr ?:%%Sce%f HANged ;9.4 f Lo ds‘&rf %%eﬁ?ép%fct‘eﬁe the
ins

ng substrate in accordance Wt patter

QTS ARINNYIY J+Q R PR %&c‘ﬁf sBoBh il 3kl ¢aQlired,

electrodes to be inspected in a circuit board to be

i nspecedreihecahestrige r &5t St@NCeH e W £h shawbdhe is

nmeasured, wherein each of the sets of connecting
lRpletesf 3 A 0mRRSed 0hin3 cebeekbagdes ool valltage

el ectrode for current supply, an electrode for
velisagemnpas Uaeimelts cand dan fekechit-eda tf eupptyr eadt an

supply, which are arranged in a state separated from
efecamoteef 030 vad thhgeahiegs uiremehics ehdeh. akpr theanged in a
connectors for nmeasurenent of electric 25 resistance
Bawiteg sepersdekesl dirogopnectinpghelrestr edesoeathgn in this
conposed of the 3 electrodes arranged in the above-

~ dagleri-bed manner, each of the electrodes for current

supply 12 5 and the el ectrodes for voltage neasurenent
in t heAGRArGING ok et Ny eI EEt rigveevyPTpr éﬂ@%ﬁalﬂ;ﬁ Hedhdel 1

a formlong in a
further provided a connector for measurement of electric

resistance, comprising an insulating substrate and plural
sets of connecting electrodes arranged on a front surface
of the insulating substrate in accordance with a pattern
corresponding to a pattern of a plurality of electrodes to
be inspected in a circuit board to be inspected, the
electric reslstance of which should be measured,

wherein each of the sets of connecting electrodes 1s
composed of 3 electrodes of an electrode for current supply,
an electrode for voltage measurement and an electrode for
current supply, which are arranged in a state-separated
from one another so as to align in this order.

In the connectors for measurement of electric
resistance having the sets of connecting electrodes each
cemposed of the 3 electrodes arranged in the above-

described manner, each of the electrodes for current supply
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direction perpendicular to the arrangenent direction

of these electrodes. In the connectors for

nmeasur enent of electric resistance according to the
present invention, a plurality of relay el ectrodes
electrically connected to any ones of the electrodes

for current supply and el ectrodes for voltage
neasur.ement y preferably be arranged on.a.back 10

S A G R RIS Ve sl Rt R eC s Ebpors of
f t-+9f & ' resista y f I
é%rndléetﬁéﬁt e%ge%el%ctl ode ﬂ“%ér; %efe%%bigaﬁggewg £B-f thﬂg én a

have relay electro el ectri connecte

Rl sl sloh Qe 16 618G LH04ES thar 5 -CUREERLASY BEEE)éctlgxé e

According to the present Iinvention, there is provi

1hLnnadar-qdew ce for nmeasurenent of electric
resi stance, conprising the connector for neasurenent

of el echr thel 85hSERNEEs AESOI M NGl Y Ones i
above-descri bed constructions, and an ani sotropically

eeduciane elcastraiel 20 thayeresBheghiakkytham, nat pdueniity
a front surface of the connector for nmeasurenent of
elfectaliay redsicitranee. cllecthéceangeebanedewtdceof any ones of
measurenment of electric resistance, the

dinies etleguroaelsy foonducteve ebagfiognend| ayectrpdys for
preferably be conposed of a plurality of conductive 25
yatlihafer meag upanes tampangedfonabhy bespereingedsonfacksck
of the electrodes for current supply and the

shgépcedes tbe ilnebliagendneubatsptht and each

extending in a thickness-wi se 13 direction thereof,

and arPTH3 UFRRBHEDET tE FURA TYF emeTstuI ot iHG T Hese

conducti ve Rﬁth-fornin% arts.
resistance may preferably have the relay electrodes

electrically connected to a plurality of the electrodes for
current supply.

According to the present inventicn, there is provided
a connector device for measurement of electric resisténce,
comprising the connector for measuremeni of electric
resistance according fo any one of the above-described
constructions, and an anisotropically conductive elastomer
layer integrally laminated on a front surface of the
connector for measurement of electric resistance.

In the connéctor device for measurement of electric
resistance, the anisotropically conductive elastomer layer
may preferably be composed of a plurality of conductive
path~forming parts arranged on the respective surfaces of
the electrodes for current supply and the electrodes for

voltage measurement and each extending in & thickness-wise
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The conductive path-form ng parts nmay preferably
contain conductive particles exhibiting nagnetismin a
5 state oriented so as to aligh in the thickness-w se
direction. According to the present invention, there
Is-provided a process for producing the connector
device for neasurenent of electric resistance
3&% Aing, 49, JNe abaye 1Q ‘iﬁq%%fﬁ'akﬁﬂ RO Mﬁ%hgﬂgy

I'ch conprises tHe steps o ornlﬁg, on a fron

4408100, Wi LONECHON LAY o IRASUEAIRA! o0t 6l ect i ¢

resi stance, an elastoner |a cont ali nilng conducti ve

particvgs exhhbiiing prgnetdsmid ppord ipns J.ocated,qp

the surfaces of the regions, in which 15 t'he sets of
Comtesl nerehectivedes rofi ke ecannestohgf Rhgnetism in a
nmeasurenent of electric resistance have been forned,

istate Shdlk@tend et ¢ $0 a3 i@ ahi @Rl Rhdckness—wise

t hi ckness-wi se direction thereof by form ng, on the
idriemrtctdwif.ace of the connector for neasurenent of
electric resistance, a material |ayer 20 for el astoner

W th thecoohtugttvetipartiesest ekiwdntiary tregreetiissmrovided
contained in a liquid polyneric substance-form ng
aabgricalss Whircpreiducibgctire gpnekasvircdpuliyaefoe

substance by being cured, applying a nagnetic field
RaeeHg cReghep i plefsiriy aespeitensAsareeatedgonot hee above-
surfaces of the 25 regions, in which the sets of

- E6AREPPAg CEPEEEPEHES haB I CBe8AMPELfBE, thRaRtepe of

other portions, to the material layer for el astoner

in a tHTKMEs- & HIEctTO aterTofthfhFoppector for

) , ) "
%é?%ﬁ%gﬁgag;g%EEEESEEQE Eggg%tggée?lggtgfgstéﬁeg layer
containing conductive particies exhibiting magnetism in

portions located on the surfaces of the regions, in which

"the sets of conrnecting electrodes of the connector for

méasurement of electric resistance have been formed, in a
state oriented so aé to align in a thickness-wise direction
thereof by forming, on the front surface of the connector
for measurement.of electric resistance, a material laver
for elastomer with the conductive particlies exhibiting
magnetism contained in a liguid polymeric substance-forming
material, which will become an elastic polymeric substance
by being cured, applying & magnetic field having higher
intensity at portioné located on the surfaces of the
regions, in which the sets of connecting eléctrodes have
been formed, than the other portions, to the material layer

for elastomer in a thickness—-wise direction thereof and
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renovi ng portions |ocated on the surfaces of regions

bet ween the respective el ectrodes of the sets of

connecting 5 electrodes in thé portions containing

the conductive | particles in this elastomer |ayer to

formhole portions, and then filling a liquid

polyneric substance-form ng material, which\MII

one an el stlc on rlc su tan qi bei

Cu?b nog tth %erplor a Ser aesc¥3|mng t% a curlng
substance forn1ng naterlal to a curing

treatment.” According to the present invention, there

i's pr0¥Eﬂ891n8”p8£€§5£§Cl&@%fé?agﬁetﬂgaéﬁfoQes of regions

apparatus for circuit boar measuring an

elaGidd:e E}?es'x%s%&@cﬁfe & 1GJ1 G W de 519 Aead shaw '3)95 connecting
el ectrodes on at | east one surface thereof, which

O sRed e QAN Jnty dRASURaRNthef SRl Ge

resi stance according to any one of the

FROME-IRSS rHirb &th IGO0 RN S.a y e HGN flogmahkaRY @ ren ons ,

one surface side of a circuit board to 20 be

isngpeticad, the el ectric resistance of which should be

nmeasured. According to the present invention, there is

al so pivvidgdaanighedt pedymesist anbetapastifiomging material,

apparatus for «circuit boards for neasuring an

elhdetly g rle Siestomec @nofe la s28 cc ipodwine rigastdblaeingg by being

el ectrodes on at |east one surface. thereof, which _

EHHRG /s d toh dheo vd &t HortdonRe a5dr 6RPORCHA NG dder pelymeric

reS|stance 15 having the relay el ectrodes on the back
CENdPEFLNY WRITER 1ied &Fr anGEd 186 ShEadtiehice

side of a circuit board to , . i .
According to the present invention, there is provided

an electric resistance-measuring apparatus for circuit

boards for measuring an electric resistance of a circuit

board having electrodes_on_at least one surface thereof,
which comprises

the connector for measurement of electric resistance
according to any one of the above-described constructions,
which is arranged on one surface side of a circuilt béard to
be inspected, the electric resistance of which should be
measured.

According to the present invention, there is also
provided an electric resistance-measuring apparatus for
circuit boards for measuring an electric resistance Qf a
ci;cuit board having electrodes on at least one surface
thereof, which comprises

the connector for measurement of electric resistance
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be inspected, the electric resistance of which should
be neasured, and 5 a one surface-side circuit board
for inspection arranged on alback surface of this
connector for nmeasurenent of electric resistance
through an anisotropically conductive sheet and
having, on its surface, inspection electrodes

| ! . ¢ .
YL AL ALCRS de%gcgﬁfg&e@ 3nPaLEera fs%%a%ap%ﬂgkgrgf,

to a pattern of “the y el ectrodes o he™ "connec

fﬂié@%@rﬁ%‘ﬂg&f &l el G reskstanee o tWIeR; A8 ¢ board to

circuit board to be inspected, the electric
esiSiAnce &f, WHLhishaulid hesmeasutedorhasichechbAd8Spe
on both surfaces-thereof, the electric

mesd Sirace-arrasuring 15 apparatus for circuit boards
may be such that further conprises an other

~surf ace-shdeserFadbtsboardi fOrit imspaction aidmngeadon

the other surface side of the <circuit board to be
ianspeciced ont lze balckc tshir€ aces ost ance ebnnobicelk sboul d be
nmeasured, 20 wherein the other surface-side circuit
beasti dfeorent] pdpedeicdr ikagesanthhsef thmbughr face, an

el ectrode for current supply and an el ectrode for
walitsgge omdgadiymesnduckhiveh sheetarndnyediogr r espohdi agrface,
to each of the other surface-side electrodes to be
Aspecite@nor leké redeeuprtrragupdaid #6ChEdpNSPpei el anpdattern
in a state separated fromeach other, and forned
EPECEEPERPEPIc dRnécPEGtES Nt RE ShferolaEr clegEradesspfethe

. electrode to be inspected.. 16 _According to the

BPESERT O ny Rt FGASUERBFB i 8Tf BF BREFLCpF 691 Hban &R
el ect rv;lﬂ%:erg e@ﬁé’tc?frccedi"ée Souarric{]gcoa%?eariants%segt%rd, the electric
resistance of which should be measured, has electrodes on
both surfaces thereof, the electric resistance-measuring
apparatus for circuit boards may be such that further
comprises an other surface-side cifcuit board for
inspection arranged on the other surface side of the
circuit board to be inspected, the electric resistance of
which should be measured,

wherein the other surface-side circuit board for
inspection has, on its front surface, an electrode for
current supply and an electrode for voltage measurement,
which are arranged corresponding to each of the othe:
surface-side electrodes to be inspected of the circuit’
board to be inspected and in a state separated from each
other, and formed electrically connected to the same other

surface-side electrode to be inspected. .
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circuit boards for neasuring an electric resistance of
a circuit board having el ectrodes on both surfaces
thereof, 5 which conprises thé connector for
nmeasurenent of electric resistance according to any
one of the above-described constructions, which is
arranged on one surface side of a circuit board to be

t.h . Whi houl d
10° hoattF B AR one S oRRERTDF 1 or=Rekttr o bt or Brther

Z{)r%q}lr ) a%SIesf G8 qr%cs%_sdalan%e \%‘,?as){lrg arg us for
ove- eSCI‘I bec? constructi ons I S ar Pgngegf
t&%ﬁlhceéjosa%{scfsa%lsg%%s%f a%l (ilélcttrlgo.ar glts%agge of a

i nspect e According to the present “inventi

el &S siddd 1l iy el diawded, a31el eetlr %es thereof,

resi stance-measuri ng apparatus for circuit boards for
RBASY i flectric resistance of a circuit board
havi ng el éctrodes on both surfaces thereof, which

conprises tOHEnEENPECESF hOLsEEELH ENBAte Dicet BEtFdListance
resi stance according to any one of the

alvpve-ddesg rtidethyc omnst T tthenabovehideB cirsbadr angedrobtions,
one surface side of a circuit board to be inspected,
twihe ol dct Rirraresids tanoacobuwtiiack shdel dfbe cheasttedpard to
25 a one surface-side circuit board for inspection
der angeecdieda baek edecftade okstibitencennécwbichophould be
measurenent of electric resistance through an 17 5
measured, and

the connector for measurement of electric resistance
according to any one of the above-described constructions,
which is arranged on the other surface side of the circuit
‘board to be inspected.

According to the present invention, there is still
further provided an electric resistance-measuring apparatus

for circuit boards for measuring an electric resistance of

a circuilt board having electrodes on both surfaces thereof,

which comprises

the connector for measurement of electric resistance

~according to any one of the above-described constructions,

which is arranged on one surface side of a circuit board to
be inspected, the electric resistance of which should be
measured,

a one surface-side circuit board for inspection
arranged on a back surface of this connector for

measurement of electric resistance through an
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ani sotropi cally conductive sheet and having, on its
surface, inspection electrodes arranged in accordance
with a pattern corresponding 1d a pattern of the relay
el ectrodes of the connector for neasurenent of

el ectric resistance, the connector for neasurenent of
el ectric resistance according to any one of the

V. E- Cr i C ions, [ [ rranged .

e SR G et Y "R R surtace,
i 4 er. rf =S i [ d._f
o W IR SR SPsetsr PRI Pherern
RN {10l (Pas WatRML Qff ¢heClihGy @9lcskaBe®s of the
through an anisotropically conductive sheet and
hayti b+ AN ddiS nlfhAGthent RIPRALRR 1@ 6liedesce,
arranged in accordance with a pattern corresponding
to a pahtersnpbctbe retayecgteedmodesodfieiderddc resistance
connector for neasurenent of electric resistance.
Accordiing; tt® tdey pnesef thavehbivendasheri®elds cphetirdedions,
an electric resistance-neasuring nmethod for circuit
bderads,is whirghosanpn sée athamrgisng facy edeecobft ke circuit
above-descri bed connectors for neasurenent of
dlogotd ite besiistspecdedn emel 20 surface of a circuit
board to be inspected, the electric resistance of
whi ch shottlebeswebace evidel ebreuthlbgardniretingpegtion
| east one electrode for current supply and at | east
G a@aect radé Parcky 6rragee RéashrenBRPIPRTPRe o8t of
connecting el ectrodes .of the 25 connector _for

MEASHEMERt Of SILECEFiE resistance APTeHED 8&nme tine

- to.each of on surfgpe-side Sgectrode

to be )
ESFPvﬁoﬁ eFOaBg %ﬁgﬁ@gﬁeay its surface,

Spection electrodes arranged in accordance with a pattern

PRIFEEH6F 1 He COF

t.hereby .18
- Insp

corresponding to a patiern of the relay elecirodes of the
connector for measurement of electric resistance.

According fo the present invention, there is provided
én electric resistance-measuring methed for circuit boards,
which comprises arranging any one of the above-described
connectors for measurement of electric resistance on one
surface of a circuit board to be inspected, the electric
resistance of which should be measured,

electrically connecting at least one electrode for

current supply and at least one electrede for voltage

- measurement in the set of connecting electrodes of the

connector for measurement of electric resistance at the

' same time to each of one surface-side electrodes to be

inspected of the circuit board to be inspected, thereby




i0

15

20

25

bringi ng about a neasurable state, and in this
nmeasur abl e state, supplying a current to the circuit
board to be inspected throughlgéhe el ectrode for
current supply in the connector for neasurenent of

el ectric 5 resistance and designati ng one el ectrode
for voltage nmeasur enent annng the el ectrodes for
%gl 3§urenent %E%trlc y conEFcted to the one
surf S S 1G5 F ﬁb |nSp5€'ed to perform

. rreasurﬁﬂeeélgf nal ﬁ%gﬁi% §E£€é SHADEE ARy 0 QN to the

sur f ace- si

0
e N S R i i U, e 0BT o rpde fox
| ANVENH O 466o1¢H AGd @ drhe GNeekohs k- cHBASULEMBALctric

of 15 electri¢ resistance of the present invention,

thes S8l @f arkPRREGHMNG 18l L GHe0das carbarded ri Roltage
accordance with a pattern™ corresponding to a pattern
efeehatiede sirod PanaNspecieddadd rarCibitbhebaatdutement
be i nspected each have at |east 2 el ectrodes for

@lreceiti callyl v camd/odlede ltec tthedesief enrfakbbagéde2@lectrodes
nmeasurenent, so that tol erance for msregistration of
ttive beeliacipeodes! tto perifospeokeedulrenenesolii gh byectric
arrangi ng these electrodes in a proper positiona
relsdtsitamceFers éxarghlee on2 ehedhrcedes dborleakrede tappky
in each of the sets of connecting el ectrodes are
ipemesdegt cAscaiceddly FOSPECERs &P Ahgl é§5é9B6§P—tie0Tl@
each other in a rectangle, and 2 el ectrodes for
PeecAgedRe £9ur ¥R IS BCaSyEsMeatat the ot her verti cal
positions of angles opposite 19 to each other in the
rectangl e, whereby an el ectrode to be

EFFECTS OF THE INVENTION

According to the connectors for measurement of
electric resistance of the present invention, the sets of
connecting electrodes arranged in accordance with a pattern

corresponding to a pattern of electrodes to be inspected in

& circuit board to be inspected each have at least 2

eleétrodes for current supply and/or electrodes for voltage
measurement, sc¢ that tolerance for misregistration of the
electrodes to be inspected becomes high by arranging these
electrodes in a proper positional relation.

For example, 2 electrodes for current supply in each
of the sets of connecting electrodes are lcocated at
vertical positions of angles opposite to each other in a
rectangle, and 2 electrodes for voltage measurement are

located at the other vertical positions of angles opposite
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i nspected is electrically connected to both of at

| east one electrode for current supply and at | east
one el ectrode for voltage nea8urenent at the sane
time even when the 5 electrode to be inspected is

m sregistered in a direction of a side of the
rectangle. In the set of connecting electrodes 3

d .z t f t,
ST SR FL R R o o
Q§y%ﬁ rfﬂéﬁl &Hfﬁﬁﬁﬁﬁ'%| %%t%oo%lainegst one
thls or or 3 electrodes o ectrode for

Qﬂkk%&%d%ﬂﬁyﬂhc&¥ﬁ§ﬁfQ%%ﬁ?%’éﬁ¥%ﬁSQea%%a%%VGQQQEtQBQe for
el ectrode for current supply are arranged. so as to

Ad1HE gen rictisth ranfder, aheneby 3R eliaet Lode L@ dhethe
i nspected is electrically connected to both of at
legasitrone o e-echispie o iGUiieregSuppedang at gieastion
one el ectrode for voltage neasurenent at the sane
i evelr wierhdecotlaeefirzade to be inspected is
m sregistered in the arrangenent direction of these
el ect r buleshe | meddf t compe¢nisychl consddarct | Dreleactodds of
the el ectrodes for current 20 supply and the
ghecerledesoder fvgl vaddageasersueptiehas elebdrmikodigri n
a direction perpendicular to the arrangenent
@Mﬁé@ntoﬁu@plﬁfh ese ellestrodes forhepébpagnmerssremdatt are
i nspected is electrically connected to _both

éFé@P@@QeSPoﬁS @Qrﬁéﬁﬂns&ﬁp¢§l&néréﬁéetPédé ﬁé?CtIOdeS of

olta&e nmeasurenent at the 25 sane tinme even when t
EPECPTEAETPEhE OTnSHECERE PEPPHY s 8PSTEPE] £ el tage

di rection eéggcdlcular to_the arrang enen& di rection 3
B SERGPEL eErry S L bePrEaSe™ FUE RENZ0SUBP 1Bt are areange
%8”2%0%5”%1§5%CE%°%%15 order, whereby an electrode to be
inspected is electrically connected to both of at least one
electrode for current supply and at least one electrode for
voltage measurement at the same time even when the
electrode to be inspected-is misregistered in the
arrangement directicn of these electrodes. In addition, in

such construction, each of the electrodes for current

supply and the electrodes for voltage measurement has a

form long in a direction perpendicular to the arrangement
direction of these electrodes, whereby an electrode to be
inspected is electrically connected to botn electrode for
current supply and electrode for voltage measurement at the
same time even when the electrode to be inspected is

misregistered in the direction perpendicular to the

arrangement direction of the respective electrodes in the
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According to the connectors for neasurenent of

el ectric resistance of the present invention, thus,
necessary el ectrical connectidh to a circuit board to
be 5 inspected, the electric resistance of which
shoul d be neasured, can be surely achieved even when
the circuit board to be inspected is large in area

%gﬁiRgéé%¥g%§§§ﬁﬁpgﬁgg&r%%§§qalI-sized el ectrodes to

expected neasurenent of electric

resi st nce, aaflgbe. Sure! yor perforfed Wi Lh, it of

preci sion. According to the connector devices for

Rasu;ere e Ofs @Rt HirC theshskanee ehvkheiBhesenls,
i nvention, any one of the above-described connectors

frfcdRasy et afcatl eehhleetibasikst anee rcsiRr 8¥keadio be
so that necessary electrical 15 connection to a

Gidspdteparthd @1ketrhspeekedtabhbe elfeGhhik® should be
resi stance of which should be neasured, can be surely
achisenved evam wheerudae yCiacbliketreBoardnt @hke ihepetctredit
is large in area and has a great nunber of

Seldd sizéd ielspetorteded st dalbgei nspectedandxpest edgreat
measurenent of 20 electric resistance can be surely
perfermed wineh lhisglredpeéecsirodesand ber éovpecgedd and
el ectrical connection can be stably retained even on
SFrefHato mrastalereRangé sueRtasc rreirBRNAPsEerebpssByely
tenperature change. According to the production
pegdedaest vatdo et Brec251i88vi ce for measurenent of

el ectric resjstance of the present invention, the

above-HeSeriHed tonmitt HPHAE Ve Lot reursmsitr grent of

el.ectri.c resistance can_pe 21 , ,
electric resistance o% tge present lnvention, any one of

the above-described connectors for measurement of electric
resistance is provided, so that necessary electrical
connection to a circuit board to be inspected, the electric
fesistance of which shculd-be measured, can be surely
achieved even when the circuit board to be inspected is
large in area and has a great number of small-sized
electrodes to be inspected, expected measurement of
electric resistance can be surely perfcormed with high
precision, and moreover good electrical connection can be
stably retained even on an environmental change such as
thermal hysteresis by temperature change.

According to the production process of a connector
device for measurement of electriclresistance of the
present invention, the above-described connector devices

for measurement of electric resistance can be
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advant ageously produced. According to the electric
resi stance-nmeasuring apparatus for circuit board of
the present invention, any oae of the above-described
connectors for neasurenent of 5 electric resistance
I's provided, so that necessary el ectrical connection
to a circuit board to be inspected, the electric
r%%|stance of. whi ch shoul d be nmeasured, can be surely

YRS RIS Sy & Si rcui t board to be i nspect ed

's larg cord?nsat ”thaélé‘ {~f§trer‘“1”é° an oé—dr‘f’ergaslllszﬁgzed

10 el ectrodes e |nspec expec
BT o] (S U oL e e i fhicn, o

‘?JrFethff CtHee%Jb%tv%'l‘“d%s@ﬂ%lérd Y Rhad s ffen: &leé%lefement of

board of the present invention, any one,

aheye-des Crréski%d;a%%n%t g 1 vfiQledTESU &ﬁ%nheefesgb%t ric
resi stance i s used, hat necessary el ectri cal

earRaegticen tc@r@le@t&@w trobeard e ikepbaspeetede th8pected,
electric resistance of which should be neasured, can -

k@ S Wielot rachiresad tavies owhamlbhes@bﬁqulbebmaﬁdutedbecan be
inspected is large in area and 20 has a great nunber

cluretyl lachiizeddelesetr atlesn tthebeircnspebtedd aadbe inspected
expected neasurenent of electric resistance can be:

dgr dleygeerdfoemed wnthhhisgh preeits nonbeBRbEFsmalli-sized
DESCRI PTI ON OF THE DRAWNGS 25 Fig. 1 is a plan view
ellegsrogieisn§oabeoanspeoitetior anpeaspeeivedt mofserenenicof

resi stance according to a first enbodi nent of the
BrEsEmci AeeABitgnce22ap e Bursly pro5ssryedt roRAl hivbw

illustrating the
preclsion.

According to the electric resistance-measuring method
for circuit board of the present invention, any one of the
above-described connectors for measurement of eleqtric
resistance is used, So that necessary electrical conneétion
to a circuit board to be inspedtéd, the electric resistance
of which should be measured, can be surely achieved even
when the circuit board to be inspected i1s large in area and
has a great number of small-sized electrodes to be
inspected, and expected measurement of electric resistance

can be surely performed with high precision.

BRIEF DESCRIPTION QOF THE DRAWINGS

Fig. 1 is a plan wview illustrating a connector for

measurement of electric resistance according te a first

- embodiment of the present invention.
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construction of the connector for neasurenent of
electric resistance according to the first

enmbodi nent. Fig. 3 is a crossz2B8ectional view
illustrating a state 5 that the connector for
measurenent of electric resistance shown in Fig. 1
has been arranged on one surface of a circuit board
to be #nspegted though ap._an lsot €|galiyluconduct|vghe

sheet . #?g 471 Tusty a‘?eSec ?a?e a n1sr%%$% ration

Iq%%sfgﬁﬁ%i r%%jéﬁg\gﬁﬂﬁé%t%%tf%f %%Qg%%%hggt Pf electric
ectro

I'n the connector f or neasur ement

&l LGt G JeES] %Ort@fenqlrg% %R%ohllﬁ%htenbod' ment

and an el ectrode to e Inspected.” Fig. i's a

cross-§§§t|9n§g YiewoiblustEabing %f@h £¥!§%£f§%iﬂ§‘éﬁstate
a circuit board to be inspected. 15 Fig. 6 is a plan

WreW iHHUSHonddie rd fFNRRGERrhkht FEasueereit @bsistance
el ectric resistance according to a second enbodi nent

efhdwie ipr esent 1i meentbeeh afir@ngéd $naocake0sarsacti ofak
viewillustrating the construction of the connector

focdr i as oarreintt cobee liechicted2@ hbaghsbanaeiactabging 11y
to the second enbodinent. Fig. 8 illustrates a state -
tthaduntdvegisdieedt.i on has occurred between a set of
connecting el ectrodes in the connector for .
measurhent4 ofl bhetrates resssatamcehaic cordiegi stattivn has
second enbodi nent and an el ectrode to be inspected. 25
Picgurgeds batpegn @ e®ti Pifuseraschgnd €drreEEPERsf 6p the
measur enent_ of electric resistance accordLn% to a )
CRUFGCtOfb dAIrmBRE SHF elg8 tpPés ERECTLRFENEREAS L83 CR| §Ccepding
is a_cross-sectional viem1i||ustratin% t he .

to the first embodiment and an electrdde to be inspected.

Fig. 5 is a cross-seciional view illustrating the
construction of a circuit board to be inspected.

Fig. 6 1s a plan view illustrating a connector for
measurement of electric resistance according to a second
embodiment of the present invention.

Fig. 7 is a cross—sectional view 1llustrating the
construction of the conrector for measurement of electric
resistance according to the second embodiment.

Fig. 8 illustrates a state that misregistration has
occurred between a set of connecting electrodes in the
connector for measurement of electric resistance.according

o the second embodiment and an electrode to be inspected.

Fig. 9 is a plan view illustrating a connector for

‘measurement of electric resistance according to a third

embodiment of the present invention.
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construction of the connector for neasurenent of

el ectric resistance according to the third

enbodi nent. Fig, 11 is a cros83sectional view
illustrating the 5 construction of a connector for
nmeasurenent of electric resistance according to a
fourth enbodi ment of the present invention. Fig. 12

is a 05§§S ﬁﬁcﬁloga rggg E%Egﬁgft ngwthflustrat%n%fthe

constr Ion or a connector evice 10r npeasurenen

@oﬁi@ﬂéﬂ&ﬁ%%@%ﬁ%@%ﬂg% Ehe%su' ten%mg)%d'eq%%ttrlc

present 1 nvention an VI ew

i d ISt ddn g, dhe-£ONNeY Qe d8MiIce efn@od'l‘ﬁé%%r ement  of

el ectric resistance shown in Fig. 12,

ani sot xegi cak | yscgneysgsvgestﬁéﬁgrrewhé@yf;[lué@rwﬁ[ge%e
being partly broken away. Fig. 14 is a cross-sectiona

\d V¥ 1 hl disitdratd MG tdiin At Gt e sefrcdiRneXeiplak¥tric
nold for obtaining the anisotropically conductive

elastam@icd aylordHings thb d o rahoseheededftal fVict@W present
illustrating a 20 state that a material |ayer for
dlrastroniem .has been formed on a front surface of a
connector for neasurenent of electric resistance.

Fig. 1Bigs d2cisss-seetionattivmyl iviewtibtusigraating the
state that a magnetic field having a intensity
dicstimmatiion oFf5 shasnpesrroapgevdde o mRRsKHeDSnN] Qé
direction of the material |ayer for elastoner. Fig.

ied eg tirigs SeseEhieacal aFcowdiinouder at itAgsa zmbgﬂam@nthaf the

an el astoner | ayer has been forned on a front
present invention.

Fig. 13 is a plan view illustrating the connector
device for measurement of electric resistance shown in
Fig. 12, the anisotropically conductive elastomer layer
thereof being partly broken away.

Fig. 14 is a cross—sectional viéw illustrating the
construction of an exemplary mold for obtaining the
anisétropically conductive élastomer layer.

Fig. 15 is a cross-sectional view illustrating a
state that a material layer for elastomer has been formed
on a front surface of a connector_for measurement of
electric resistance.

Fig. 16 is a cross—séctional view illustrating a
state that a magnetic field having a intensity distribution
has been applied in a thickness~wise direction of the
material layer for elastomer.

Fig. 17 1s a cross—-seciional view illusﬁrating a
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surface of the connector for neasurenent of electric
resistance. Fig. 18 is a cross-sectional view
illustrating a 5 state that hgke portions have been
formed in the elastoner layer. Fig. 19 is a
cross-sectional viewillustrating a state that a

pol yneric substance-form ng material has been filled

841 LR S ) e ) A Lt

O i's a cross-sec VIew i
(§Hfgéégndf”£ﬁg é%ﬂHEH%%?:?bf“ﬁ@égaﬂéMénﬁ?%%u%%g%%ki%f
el ectric resistance according to a second enbodi nment
ofedihg aesent invention. Fig. 21 is a plan view
illustrating the connector 15 device for neasurenent
of el eptficipeskshane8sshoMBLifnati Giek0i1ilStrating a
ani sotropically conductive el astoner |ayer thereof

bejai@ patdd wdlrokyraws @ bdeén Foan@doss- 386t kohakomer

viewillustrating a state that a conductive el astoner
layerr has been forned on 20 a rel easabl e supporting
plate. Fig. 23 is a cross-sectional viewillustrating

a staregtha® asnetatdss-sbcnidayervhas bekms fortedy on

the conductive elastoner layer. Fig. 24 is a

crtegs gdett enalo lvirewid Iswdsrtaticey far@Bngt apdcetchafl has been
resi st |ayer having openings has been fornmed on the
ratldleg dntiei Fhsayerle Pogtizss) Foamedods- $&6t edpatoppawlayer .
illustrating a 25 state that netal nasks have been
fornedFi%-t%% %@e@iﬁ@%s%ﬁsectional view illustrating the

construction of a connector device for measurement of
electric resistance according to a second embodiment of the
present invention.

Fig. 21 is a plan view illustrating the connector
device for measurement of electric resistance shown in
Fig. 20, the anisotropically conductive elastomer layer
thereof being partly broken away.

| Fig. 22 1= a cross-sectional view illustrating a
state that a conductive elastomer layer has been formed on
a releasable supporting pliate.

Fig. 23 is a cross-—sectional view.illustrating a
state that a metallic thin layer has been formed on the
conductive elastomer layer.

Fig. 24 is a cross-sectional view illustrating a
state that a resist layer having openings has been formed
on the metallic thin laver.

Fig. 25 is a cross—-sectional view illustrating a
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the resist layer. Fig. 26 is a cross-sectional view
illustrating a state that a plurality of conductive
pat h-form ng parts 5 have be&h fornmed on the
rel easabl e supporting plate. Fig. 27 is a
cross-sectional viewillustrating a state that a
material layer for insulating part has been forned on
t f of th nnect or for asur nt f.
o N PSR 0 TR B R BRD Y SR bpeinos of

Véﬁ&véééf&%rﬁ%ﬁé&g a state that the rel easabl e

supporting p e, on which the conductive

pat h-f pE gi ngepagt s &‘F&§si%é‘€§on£‘§5vp§v?nil§&'§@fé%e§
on the connector for nmeasurement of electric _
rOsied anes OB WA thNe MMebeh@l ihay gh thok oirRSHbabkig s
part 15 was forned. Fig. 29 is a pross-sectlonai Vi ew
iHdws tHeddn T ronedSioat @ hlehatelieRsubatl RApPAKihgsphaer .
fornmed between adj acent conductive path-formng
parts.Figl 92730si1 8 GresOSSeSELIhOHNAY i otk e 14 thsd taid ng
the 20 construction of a connector device for

- regader enertt aofna telréetlr ilayveesifstraneeuaecandi pgrtohas been

further enbodi ment of the present invention. Fig. 31

- i>rmedk ogs asdotindnaurfrew s¢heimt coahkytoirl fost measngement

the construction of an electric resistance 25
wdaseicig igppasdstienckoer circuit boards according to a
first enbodi ment of the present invention together
with afE9rctf t1s R PIv IRCHrpek eV 26l Mg ra3Aing &

Ccross-secti onal vieM/iIIustratin%h on an : )
state that the releasable supporiing plate, on which the

conductive path-forming parts were formed, has been
superimposed on the connector for measurement of electric

resistance, on which the material layer for insulating part

- was formed.

Fig. 29 is a éross—sectional view illustrating a
state that insulating part has been formed between adjacent
conductive path-forming parts.

Fig. 30 is a cross-secticnal view illustrating tﬁe

construction of a connector device for measurement of

- electric resistance according to a further embodiment of

the present invention.

Fig. 31 is a cross—-sectional &iew schematically
illustrating the construction of an electric resistance-
measuring apparatus for circuit boards according to a first
embodiment of the present invention together with a circuit

board to be inspected.
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enl arged scale, a principal part of the electric

resi stance- measuri ng apparatus for circuit boards

raccording to the first enbodkfent. 5 Fig. 33

typically illustrates a circuit for voltage
nmeasurenent formed by the electric ,
resi stance- nmeasuri ng apparatus for circuit boar ds

di_r; he f b
o oo Lai Rt vPelt seRenar sarry oot 1 et Befhipanen an

C&{ﬂfgﬁ‘é’ cgarféc i JS{ ﬁ-bé;. e Sl o e TBAi9

apparat u according to a second

cir CU|{§E%a_?Ideatg]ﬁbe i ﬁa%pgeaclia{e{: ,?03” ‘%L%%?‘g%:'bowrid@ dccording

crosssSeet+ ohalyd wdidd ustrating, on an 15 enl arged
scale, a principal part of the electric

resi st gnge- @aﬁﬁbhaglﬁﬁpﬂ@ﬁgﬁréﬁés chreuitubpards voltage
according to the second enbodinment. Fig. 36 typically

imd Usiraiast of Ginfllidy ftofe \WldA0E ¢ MRasuremert-rkasiRdng
by the electric resistance-neasuring 20 apparatus for

Giprtdtiboaids ciceoridi npadreist heccecddnd terhod Fenkt

Fig. 37 typically illustrates an apparatus for
reedsudimegntan el ectric resi stance between el ectrodes in

a circuit board by probes for current supply and
probesFigr 325iwokt agesseasotement vy s@F8matically
illustrates a state that an electrode for current
Sugp1at ratd nan télee consdeudtgony oift age ereasyienmsrsigance—
have been correctly arranged on an el ectrode to be
measuring apparatus for circuiti boards according to a
second embodiment of the present invention together with a
circuit bcocard to be inspected.

Fig. 35 is a cross—-sectional view illustrating, on an
enlarged scale, a principal part of the electric
resistance-measuring apparatus for circuit boards according
to the second embodiment.

Fig. 36 typically illustrates a circuit for voltage
measurement formed by the electric resistance-measuring
apparatus for circuit boards according to the second
embodiment: .

Fig. 37 typically illustrates an apparatus for
measuring an electric resistance between electrodes in a
circuit board by probes for current supply and probes for
voltage measurement. |

Fig. 38 illustrates a state that an electrode for

current supply and an electrocde for voltage measurement
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i nspected in a conventional electric

resi stance-nmeasuring apparatus for circuit boards.
Fig. 39 illustrates a state tRat an electrode for 5
current supply and an el ectrode for voltage

measur enent have been arranged in a state
nisregistered on an electrode to be i nspected in the

Gonyedan H %[éscrgfécf%gﬁ ‘Hﬂﬁ&%e pﬁ%arij Lus

for CIrCUI aracters

QerscﬂJéét&Palrrg at cbcg‘ﬁzé Qﬁ'ga[le%l%tgl% %ﬁl%%%n% d?neasurlng

el ectrodes to be 1 nspect her surface-s

elsdrades 4 ke ddspedtfdgda, 4b Crcuits, 5

Ani sotropically conductive sheet, 10 Connector for

Measur enet f ielieRiir A des $aRee thak 5n1%1b@€1t&lo@@ Her

substrate, 12 Sets of connecting el ectrodes

EHweotarmndesifidry aind ent Supdshdel 408 eetiredes rellsurement

vol tage neasurenent, 15 Relay el ectrodes, 20 16

\Warien @ apar te;ra2yenisota epiaaad i seendudidreel enashom@ectrode

| ayer, 20A Material |ayer for elastoner, 20B

Elcadteconersdeapterd 121 tBenductviend ipaiali- fedremiong cpaktss sta2be—

21A Conductive el astomer |ayer, 22 I nsul ating part,
A svEtiad alpHagypdrust grod msicatiitndpopandts,. 28 23
Projected parts,

[Description of Characters]

1 Circuit board tc be inspected,

2 One surface-side electrodes to be inspected,

3 Other surface-side electrodes to be inspected,

4a, 4b Circuits, 5 Anisotropically conductive sheet,

10 Connector for measurement of electric resistance,
11 Insulating substrate,
12 Sets of connecting electrodes,

i3 Electrodes for current supply;

'14_ Electrodes for voltage measurement,

15 Relay electrodes,

16 Wiring parts,

20 Anisotropically conductive elastomer layer,
20A Material layer for elastomer,

20B  Elastomer layer,

21 Conductive path-forming parts,

214 Conductive elastomer layer,

22 Insulating part,

22A Material layer for insulating part,
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23A Pol ynmeric substance-form ng material 25 Connector
device for nmeasurenment of electric resistance, 5 26
Rel easabl e supporting plate, 28 Metallic thin | ayer 28
Resi st |ayer, 28a Openings 29 Metal masks, 30 Top
force, 31 Ferromagnetic base plate, 10 32
Ferronagnetic subst ance | ayer, 33 Non-nmagnetic

35 Bottom force, 36 Ferromagnetic

subst anc e
rba?é pla§503%9£%%r?%ﬁ%%hetlc substance Iayer 15 38

Q%g%gn§5¥§%é¥98t988§ta§g orms #J adaptozé’

sur e-side circuit board: |nspect|on
' nspect | Sé‘nﬁé&géfo&&éice“?’ﬂler é‘@&réﬁ%r&%{ rofes, ect4r4ic2
FIrSt upper si de anlsotroplc y conductive sheet, 20
per -si de anisotropically conductive sheet,
48 Electro e plate, 49 Standard arrangenent

el %trOdﬁélea§QbL@V\§ﬁ%§dld@1@éj apiHEe, 51 O her
surface-side circuit board for inspection, 25 52

| ngpect i vat gl ect rogles, 1 Hder myal rekeetr 0desr, S2a
I nspection el ectrodes for current supply, 52b

| nggect | operlegd rodes for vol tzpge measWragert, 29

30 Top force,

31 Ferromagnetic base plate,

32 Ferromagnetic substance layer,
33 Non—-magnetic substance laver,

35 - Bottom force,

36 Ferromagnetic base plate,

37 Ferromagnetic substance laver,
38 Non-magnetic substance layer,

40 Upper—-side adaptor,

41 One surface-side circuit board for inspection,

42 °  Inspection electrodes, 43 Terminal electrodes,
44 First upper—-side anisotropically conductive sheét,
45 Second upper-side anisotropically conductive sheet,

48 Electrode plate,

49 Standard arrangement electrodes,

50 Lowerwside adaptor,

o1 Other surface-side circuit board for inspection,
52 Inspection electrodes, '53. Terminal electrcdes,

52a Inspection electrodes for current supply,

52b Inspection electrodes for voltage measurement,
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53aTerm nal el ectrodes for current supply, 53bTerm na
el ectrodes for voltage neasurenent, 55Anisotropically
conductive el astonmer | ayer, 5B8€onductive path-form ng
parts, 557l nsulating part, 59 Tester, 60El ectrode

pl ate, 61Standard arrangenent el ectrodes, 62Lower-side
ani sotropi cally conductive sheet, 64First |ower-side
ani_sotropically. co ducti¥e s%eet 10658econq

| OWer™ si %r%hli%]ot‘? BT CHP TS comduttt V& sHEEP 190G r cui t
bo%r3% toTQJ?I&%;E?Pegiee trﬁ?&éngoEllr e&é%ﬁ%eezc eoas%eremen ’

i nSPect ed, ower~ suppl'y devi ce, r1c signa

pr @cess . ) e / t AV =/ PC
Pr %%es %?l%éof%aiglg ‘%a su?oeénﬂ%ﬂuz%e% alﬂs%gr{grro & for
cursizent Sl Ve Ve %;@ﬂi@@ﬁ“{% C%;QH@QE nmeasur enent

T Electrode to be inspected, nductive particles,

K Hol e pafd$1aln r£3, C4 G cuidss for voltage
measur enent. BES FOR CARRYI NG OQUT THE | NVENTI ON

25 gbhe embodi @i sodftd he present invention wll
herei nafter be described in details. <Connector for

megsur enerdnddr&l et 4 geniast s aheesoddk,

62 Lower—side anisotropically conductive sheet,
64 First lower-side anisotropically conductive sheet,
65 Second lower—-side anisotropically conductive sheet,

90 Circuit board to be inspected,
91, 92 Electrodes to be inspected,
93 Power supply device,
94 Electric signal processor,
- PA, PD Probes for current supply,
PB, PC Probes for voltage measurement,
A Electrode for current supply,
v Electrode for voltage measurement,
T Electrode to be inspected,
P Conductive particles,
K Bole parts,

Cl, €2, C3, C4 Circuits for voltage measurement.

BEST MODE FOR CARRYING OUT THE INVENTION

The embodimenis of the present invention will
hereinafter be described in details.

<Connector for measurement of electric resistance>
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Fig. 1 is a plan viewillustrating a connector for

nmeasurenent of electric resistance according to a

first enbodinent of the pres&ft invention, and Fig. 2

is a cross sectional viewillustrating the

construction of the 5 connector for neasurenent of

el ectric resistance according to the first

enbodi t..Th onnector 10, for asur ement of

MTHCEREE Rl el bRt S T L T
Mrenddigul At ING SYhst raty %n fr surface.of

this 15%}nsufﬁt|ng substrafés%%écp Sﬁgﬁrgg%g %5 %f%%%St

CAIRRONAG & QGld QRS e ;3ARIRd | BHACEeLdance WLt Ry g

a pattern corresponding to a pattern of on

ARSI 48 £ 80911RALS t2 ny( Y ¢30heT rh¥taBnabierpat
| ong and short dash line) to be inspected forned on

Y reddAC € Bf maGureiich thoar &1 che 135 rek@ethnee according
resi stance of which should be neasured. These sets 12
afo abrNeEdlrisng caleetitegdes are each conposed of 4

el ectrodes in total of 2 rectangul ar el ectrodes 13 for
cur r enThs upghiyeanolr 21§ efd anged suir @heact roflesl ddt f 0

vol tage -neasurenent as illustrated in Fig. 1. These 4
glesdsitedes aZ@oadénar tangée ifnratseabedsmpartahed finom
one another in such a manner that the el ectrodes 13
flosudaitiagt sybppirpter él.r Bpeet fyery $wehied @f this
vertical positions of angles opposite to each other
LA SHlpgdrangrbstandet Ré  epésrpddests142f of gehpagéing
measurenent are respectively |located at the 25 other
FEEEERACH08IE BRE 2P CENdPe 8 CEPPEENER TotBadhPAEREBED

in the rectangle. On a back surface of the insulating
§85§FPEP&diTg §03f pattern of one surface-side elect¥odes 2

(indicated by an alternate long and short dash line) to be
inspected formed on one surface of a circuit board, the
electric resistance of which should be measured. These
sets 12 of connecting electrodes are each composed of 4
electrodes in total of 2 rectangular electrodes 13 for

current supply and 2 rectangular electrodes 14 for voltage

-measurement as illustrated in Fig. 1. These 4 electrodes

are arranged in a state separated from one another in such
a manner that the electrodes 13 for current supply are
respectively located at vertical positions of angles
oppeosite to each other in & rectangle, and the electrodes
14 for voltage measurement are respectively located at the
other vertical positions of angles opposite to each other
in the rectangle. |

On a back surface of the insulating substrate 11, a
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plurality of relay electrodes 15 are arranged in

accordance wth a proper pattern as illustrated in

Fig. 2, and either one of th&lel ectrode 13 for

current supply and the el ectrode 14 for voltage

measurenent is electrically 5 connected to each of

these relay electrodes 15 through a wring part 16

for in t i nsul atjing substrate 11. As_a materi al
B o e e g et v pE gl B8 geggraance
a,g| yd M 4.5 ass, fi.her-~rei.nfor.ced. polyi e_.
ré@?%, Jggézfﬁ%ﬁ?¥%tﬁn oﬁgegsgﬁgf%dgégi%}gglgésghg either

i ke.  The insulating substrate 11 may
snger-dayers stdGiding gl mdBdhtren-a¥en sSkhdekiies1The
t hi ckness of the insulating substrate 11 is
RIfRIaRly td Ua@XaP@ese0 rid aly QAR MroBREE 15 through a
preferably 15 100 to 500 m As a material for formng

theeledamadas Farfen ieurhentnsupphy ngekedkiedeel41 .

lfc%r%erdf iy arged Rigmaleiqgd %u&rﬂe%zci @%pggyéanaf chie

- for voltage neasurenent, relay electrodes 15-and

Wi ringApaet mat6riahyfbe fisediangppee, inButkelinggehbserate 11,
a lam nate of these netals. 20 The el ectrodes 13 for

owyr &t vsupplay podlveéotidedeesdn, f gl agel fagerreasonfereat,

relay electrodes 15 and wiring parts 16 can be forned

P la ivddsod agdmar gillay sudélefroreipfodgeidngraxpr ratéd, glass
wiring board. A clearance between the el ectrode 13 for
dabeant 28 fogesdy bismalkdmaétectrégeing repipopraghe like.
neasurenent in the set 12 of connecting electrodes is

pRer érabilR t5ec sube0Taive LAoRaYpPef ar abRgls0laresos pFucture

If this clearance is too 32
or multi-layer structure.

The thickness of the insulating substrate 11 is

preferably, for example, 50 to 1,000 MUm, more preferably

100 to 500 pm.

As a material for forming the elecﬁrodes 13 for
current supply, electrode 14 for voltage measurement, relay
eilectrodes 15 and wiring parts 16, may be used copper,
nickel, gold or a laminate of these metals.

The electrodes 13 for current supply, electrode 14
for vbltage measurement, relay electrodes 15 and wiring
parts 16 can be formed by a method generally used for
producing a printed wiring board.

A clearance between the electrode 13 for current

supply and the electrode 14 for voltage measurement in the

set 12 of connecting electrodes is preferably 20 to 100 Um,

 more preferably 30 to 80 Mm. If this clearance is too
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small, it may be difficult in some cases to secure
necessary insulating property between the el ectrode 13
for current supply and the eBectrode 14 for voltage
nmeasurenent, and it may also be difficult in sone
cases to produce the 5 connector 10 for neasurenent of
electric resistance. If this clearance is too |arge

on thlr ot her ggd,.t .erance for msregistration to
e ode’s 1Y (e ‘H%@c"t Hé’cogr?é%e 9%\ LR AT- L
né@ be dlfflcult N some ca sure%%ppelectrl aIH% fFor

connec gin e ERCHE A e AR it SLGTang
éénocldﬁsuéagﬂt}p ganvcf)léh%g eellg%ac%d%”%rht ’__f_to(?r Q?g:lecla%%t Ifn%%%urement

|ustrate

éfg% Héna¥¥§fyﬁl%plEp%cﬁE9%%. %EQB g&oguce the

electrlc esi stance I's- arranged on one surfac

Adrfiide 0ard bt g ulRnAtPeH &dedhs LheGlikliGnee. 1f

resi stance of ‘which should be neasured, through, for
ORI QAR SQf P Galrdge oqp%lécwt%%rsm%afd Stbflerance
such a manner that the respective sets 12 of

Fo edldmg ieleciotesd ke rerRetObel@nkpected becomes
measurement of electric resistance are |ocated on _
tlled,r =20 ttary dspakdi bg anid€ Sufifiacensisdmeekacesodes s2rely
to be inspected of the circuit board 1 to be

ieNspetied,] landopmessetholtyy @cpriopee ABafsr whereby sheply
one surface-side electrodes 2 to be inspected of the
endcgiledicgadg 16 tlorbeclhsgecmedsarenealtetpr boakllgctrode to
connected to the el ectrodes of the sets 12 of 25
&énAactiesdedl-ect rodes in the connector 10 for

measurenment_ of electric resistance through the

ani sot?dpttarfyratehdirtTi@- sheeth® alygre—described

connector 10 for measurement of electric resistance 1s

arranged on one surface of a circuit board 1 to be

inspected, the electric resistance of which should be
measured, through, for example, an anisotropically
conductive sheet 5 in such a manner that the respective
sets 12 of connecting electrodes in the connector 10 for
measurement of electriclresistance are located on their
corresponding one surface-side electrodes 2 to be inspected
of the circuit board 1 to be inspected, and pressed by a
proper means, whereby the one surface-side electrodes Z to
be inspected of the circuit board 10 to be inspected are
electrically connected to the electrodes of the sets 12 of
connecting electrodes in the connector 10 for measurement
of electric resistance through the anisotropically

conductive sheet 5.



10

15

20

25

In such a state, a constant current is supplied

bet ween the el ectrodes to be inspected of the circuit
board 1 to be inspected throGgh the el ectrodes 13 for
current supply, and one el ectrode 14 for voltage
nmeasurenent of the 5 electrodes 14 for voltage
nmeasurenent electrically connected to the one
surface-si ele es_2 in d.in_the..

ol u Chestl Toor8 he PnshielEnti BRPEEAFGHL  ahPfyiea

Cl?é‘twé:én %%f@@ﬂdoecfgesf an, %eecitrgél:%otftg%ﬂ %tfa%ee gsgmtlchit board

the one surface-si ectrode i nspect

el eed rp€al d psomnectisdigh the desianaied q:secftd’xo%ér%nt

for voltage nmeasurenment. Measurenent of electric

- roshstancasd amd eraddeddie ane I FR0e-3 06 Rl RGIHRIES of the

2 to be inspected is conducted by successively

Chlengt et 1) exdat e ththd Afea MOAIdRGR: RBASHAMRNII O

be designated. 15 According to the connector 10 for
measigeEhttofthel@ed rdur s -stiakc @ 1aeaotodiarg 2t ad e
first enbodinent, in each of the sets 12 of
Cioraresttian igl edta adessuit éoectd ddesto b2 fiamspeurteentis
supply are located at vertical positions of angles
shpoginatad teacterotigr nigs sanegedanglfe anard e2t20c resistance
el ectrodes 14 for voltage neasurenent are | ocated at

tdfe tootther arer tugdlaqsosiiideorsd eoftradgl @s toppesiinspegted
each other _in the rectangle, so that a one

ST ldy Senacdge o dhepdeisigpededdeilgctrode 14 for
el ectrically connected to both of at |east  one

B ECEF WG eHE28UpRTS R nat afl FehEiCc oRgs bstances

electro 14 for voltage neasuremnent at. the same tine
@fé%o ﬁﬂén e Oife SSUPLEe S Ge CErPELEPEGE % {8 hg *nspected

G%f%%%;d%éf% b@l%ﬁ%%e%%%%% y'%h%h%%%%‘%ﬁse E%%%Egg ?ﬂdfor

voltage measurement to be designated.

According to the connector 10 for measurement of

~electric resistance according to the first embodiment, in

each of the sets 12 of connecting electrodes, 2 electrodes
13 for current supply are located at vertical positions of
angles opposite to each other in a rectangle, and 2
electrodes 14 for voltage measurement are located at the
other vertical positions of angles opposite to each other

in the rectangle, so that a one surface-side electrode 2 to

“be inspected is electrically connected to both of at least

one electrode 13 for current supply and at least one
electrode 14 for voltage measurement at the same time even
when the one surface-side electrode 2 to be inspected is

misregistered in directions (lateral and vertical
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directions in Fig. 1) of sides of the rectangle.

Description is given by a specific exanple. Wen the

central position of the one s@#face-side el ectrode 2

to be inspected is msregistered fromthe centra

position of the 5 set 12 of connecting electrodes to

the right-hand side in the dramﬁng as iIIustrated in
ace |de ctrod

t.h
i nlgfpeeccé ac}c{is sln:I 1& ri Lcjalq y Scléfw?ect ed tdtet?%?ﬁl gl ect rode

for cupent, supglhyi 13,200, ehectrodec [0 YOLIBOE o tne

nmeasur enent whi ch”are e g

HgdN gob%;lld{l%\M G te the %%'T?atc'engl %ﬂe%Q?odgeZ to be

centr al t1on of t e one surface- SI electro

i R dsPect 6 4% JHHB QS trelgd t%reO@eht&%alcgets&?lon of the

position of the set 12 of connecting el ectrodes _
the 11ef tohanthndda g 1Re tdRsN g 3% hiel |rli%§r1rtah§§ld' Bide in
Fig. 4(b), the one surface side electrode 2 to be
ithspented nd s eligQhisiteallas conmect ed (4o  betl sheckiedece-
for current supply 13 and el ectrode for voltage

rEakU e reittrolid, WhicClhe dhepleetatiedsorikhertiekbtiifasdnnected
side in the drawing, at the sane tine. 2.0 Wen the
¢enfocdh pdsicttironeoffoirheuvemrensushapéysiideandl ettrodedd for
to be inspected is msregistered fromthe centra
poditeigen mek stiremsett 12 ,oWhdehnectei Agceltedt podébet night-hand
the upper side in the drawing as illustrated in Fig.

a(€p, int REeodEaginbacaetsithe ermet téme-2 to be

- inspected is 25 electrical|y connected to both

el ect r'ORR: fighe ckRprEm ! RppHion Pladd el rogdfgrside
Ita e neasurenent 14, which are |ocated on the
gﬁ@F SF&e i A°t RE &Péﬁﬁﬁ66d t st RéSsgAeSteRed gsom the

central position of the set 12 of connecting electrodes to
the left-hand side in the drawing as illustrated in

Fig. 4(b), the one surface-side electrode 2 to be inspected
is electrically cnnnected to both electrode'for currenﬁ
supply 13 and electrode for voltage measurement 14, which
are located on the left-hand side in the drawing, at the
same time.

When the central position of the one surface-side
electrode 2 to be inspected is misregistered from the
central position of the set 12 of connecting electrodes to
the upper side in the drawing as illustrated in Fig. 4(c},
the one surface-side electrode 2 to be inspected is
electrically connected to both electrode for current supply
13 and electrode for voltage measurement 14, which are

iocated on the upper side in the drawing, at the same time.
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When the central position of the one surface-side

el ectrode 2 to be inspected is msregistered fromthe:
central position of the set 1250of connecting

el ectrodes to the lower side in the drawi ng as
illustrated in Fig. 4(d), 5 the one surface-side

el ectrode 2 to be inspected is electrically connected
to bot e 0 current suppl 13, and electrod
for F?gée%h%aggPé%é%tgiilgﬁﬁn ﬁ9a¥%e Dcat ed %%et%l e

leQL tr%odee Jndhe gx%gae%@ceoatls he o g?tstlt&%d @%&f kg

e connector measur enent el'ectric

r&%@&n%ﬁc&q@m e the fix e %m%t@crm RSy des to

tol erance for n1sreg|strat|on to the one su face SI

elrRCtIrpdes 2 do he dHspachadtd %saq.lqlu%q:trra't‘é@l iy Flg 4(d),
connecting operation to the circuit board 1 to be

ISP eGLe G rs dHGh i &0 dikatt relrCcty igalh Ccanreelien 9k

both el ectrode 13 for 15 current supply and el ectrode

4 dearr ivel iag e dmasiteel®t Hodh heceredsurbaceusiréat supply
el ectrode 2 to be inspected can be surely achieved

e mmh el etdterodier fwirt visdatadiel niea she emetspedt, edhitgh are

| arge in area and has a great nunber of small- sized
dreageds ace-tdiedd celegcbridges n? the beawnspgectedthensdfle time.
addition, since the electrode 13 for current supply

and t heccer@ing ode ke f opnvetteagel hrebeuregmeitrensnt of
electrically insulated fromeach other, the electric
FegicETAnc & ead stanehe 26CPEGINIbEEr he F4TBE PRbpdémedt, thus,

‘can be neasured with high precision. 25 In the

pPESERT CPNYERt e T ePRE tER-dart thokhg PreosPeface-side
|nspectg the el ectric resistance of which should be

e &SGred - nay te any NP5 TERr il PPbBAFE RAGRAGYORPYNECTEing

opera%ion to the circuit board 1 to be inspected is high,
so that electrical connection of both electrode 13 for
current supply and electrode 14 for voltage measurement to
the one surface-side electrode 2 to be inspected can be
surely achieved even when the circuit board 1 to be
inspected is large in area and has a great number of small-
sized one surfaée—side electrodes 2 to be inspected. In
addition, since the.electrode‘IB for current supply and the
electrode 14 for voltage measurement are electrically

insulated from each other, the electric resistance as to

" the circuit board 1 to be inspected can be measured with

high precision.
In the present invention, the circuit board 1 to be
inspected, the electric resistance of which should be

measured, may be any of a circuilt board having only one
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surface-side electrodes 2 to be inspected forned on
one surface thereof and having only circuits 4a
formed between the one surfage-side electrodes 2 to

be inspected as illustrated in Fig. 5(a), a circuit

board having one 5 surface-side electrodes 2 to be
i nspected forned on one surface thereof and other

surface-si.de el.ectrodes to be .,inspected_fornmed on

S S S RIS o OR SRREERL CoThePoPRogne

b en. the one surface-side el ectrode .2 ,to_.he

et o i & ik MGV 106 PGS a8 o 8cfPoas gefobGveen
'Qﬁgeq{ﬁ%- dd:lust rat in Fi.g. 5 .

??F%UIt oafg%hf&ﬁ%b%%%gﬁgﬁr gcé-%ﬁdégé g???s Sg 3%t o

be JisRected i euredson,ong %ﬁ&%@ﬁ% %B%&e%a@@ﬂ tBge

ot her surface-side electrodes to be |nspecteg

fQrimean ithe Athehodsf ace, aad iﬁ%éie@QeQOth rREECHLE 8ne
4a formed between the one surface 15 side electrodes 2
tsh iy denspected and oithed ksirdhckosned <betwesRethg to be
one surface-side electrode 2 to be inspected and the

airliefe e aeenmsiddenchkaet bader3suerheci aapeatednasonly
illustrated in Fig. 5(c). Fig. 6 is a plan view

idilrastircat i4hg fa reedneet-aechorthe?20nreasufenentiaé electrode 2

el ectric resistance according to a second 25 12 of

tonivec tinsgpeeltect rodeshar etherangedaocn—aifieoat esurbdee3 to
enbodi nent of the present invention, and Fig. 7 is a
eeosgspeedieidonsl vilewtirpicadt Aat Fag.-t hébtonsrdust concolt
the connector for neasurenent of electric resistance
8eedEd hag 1ndo ohke s¥&éara-eabedeheatrofifst Reteohneénapected
10 for  nmeasurenent of electric resistance according .
£oTTRE SBcORG ERBdarRefteTpPlr aPdséhg other surface—side

electrodes 3 to be lnspected formed on the other surface
and having both circuits 4a formed between the one surface-
side electrodes 2 to be inspected and circuits 4b formed
between the one surfacé—side eleétrode 2 to be inspected
and the other surface-side electrode 3 to be inspected as
illustrated in Fig. 5({c). |

Fig. 6 is a plan view illustrating a connector for
measurement of electric resistance according to a second
embodiment of the present invention, and Fig. 7 is a cross-
sectional view illustrating the construction of the
connector for measurement of electric resistance according
to the second embodiment.

In the connector.lo for measurement of electric

resistance according to the second embodiment, plural sets

12 of connecting electrodes are arranged on a front surface
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37 of an insulating substrate 11 in accordance with a
pattern corresponding to a pattern of one
surface-side electrodes 2 (isdicated by an alternate
l ong and short dash line) to be inspected formed on
one surface of a circuit board, the 5 electric

resi stance of which should be neasured. These sets 12

f t | ectr h d
Gl B0T csti T i QA i Fedtaridy PR BBrPolld Tha%y BREtere

d I d 4 . :
SISO A0 SRR 0L EEHRIE I [5herraes 2
%fﬂﬁi ‘ﬁ?ﬁ 1 age aﬂ&f%&%%%nh%n% é%?%h separated; B%g”ko be

one anot 0O as to n-order O the el ectr

54 sfoie v tf%%erae%%u %@E%Tfakg o %Cft,mﬁlﬂc%gg&d the

current supply and the electro or voltage

@%%%&%‘@%m.%a@lc%a%lf %wlfc@@%h%lﬁh%el ReUkakbRY These
substrate 11, a 15 plurality of relay el ectrodes 15

@@&samaa@QE@dn&e@%g@@d@n@%trwub@ arpr epen pakbBkBJasSt 3
illustrated in Fig. 7, and either one of the

ellectirodesl3nf aotalr cent supphygandrt Beecel-egtr oderdd
for voltage neasurenent is electrically connected to

~eacheaf: shepeyr ahdy 2elrectradadatbetllbranghica 20 Whri 1gltage

part 16 forned in the insulating substrate 11. In the
abevereacmit esi all lLhetriliedi nsuFagi.n§ . sullsesat®e elldcandles

a material for the respective electrodes in the sets
ageofirgsnaect ingaekbtstrodenaarntethéremmenasannthhe so as to
connector for measurenent of electric resistance
aéégRditrgordsrt 8t heef plectenBedl fefPT Beébrdfngeapurement,
the connector 10 for neasurenent of electric

tB8i 8f§REECHECcHPILRY FHIERBtSEEBRAYefBBdERBNEIeFRrOde 14

for voltage measurement.

On a back surface df the insulating substrate 11, a
plurality of relay electrodes 15 are arranged in accordance
with a proper pattern as illustrated in Fig. 7, and either
cne of the electrode 13 for current supply and the
electrode 14 for.voltage measurement is electrically
connected to each of these relay electrodes 15 through a
Wiring part 16 formed in the insulating substrate 11.

In the above, a material for the insulating subsfrate
11 and & material for the respective electrodes in the sets
12 of connecting electrodes are the same as in the
connector for measurement of electric resistance according
to the first embodiment.

According to the connector 10 for measurement of

electric resistance according to the second embodiment, in
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38 each of the sets 12 of connecting el ectrodes, the 3
el ectrodes of the electrode 14 for voltage _
nmeasurenent, the electrode 138for current supply and
the electrode 14 for voltage neasurenent are arranged
so as to align in this 5 order, so that a one
surface-side electrode 2 to be inspected is

e ri t th.of t lectro 1
féoa‘racq{cudr?g&n]{éls%eggpgﬁcja% at q%as i néﬁ%lcé%to'r %&é %%f % or

vold age, Jmasyy gfe@;felaécg &S ANe ftoiﬁ”%og\ﬁ%?te\glg\%iggh?%ment, the

one surface-si ectrode 2 to be inspe

A adLred ddy e AFanggmnt i egll @i Lhateeah s for
direction in Fig. 6) of the resSpective el ectrodes of

tmtﬁf Sk Henfe@NEGtd RG-RIRGlr adess $Reahfiggakihy this

described, when the central position of the one

sifdeace-sui dtAl ectoreded faebe iidespaciedods 25to be
m sregi stered fromthe central position of the set 12

Gifn s peertrertisng leleatiicedas tenhke teidghb- Bard sifdehien

the drawing as illustrated in Fig. 8(a), the one
surfcaoeds dS decectowndent? siippleg Ensipect édaiss one electrode
electrically connected to both of the electrode 13

fldr foor verdttasgpplepsunisinent stl cbat edmat tihe 20ecvemhen, the
and the electrode 14 for voltage neasurenent, which is
lodcated farerisd de glectaedesiZd&oi ket haspeawedgisat the

sanme tinme. Wen the central position of the one
Biprggéssieged éredticoddranogsmgeti Aspeetean dlateral
nisre%istened fromthe 25 central position of the set

3 TECTAORNER: TG -elfdcCfodBS £65PERELVEF EIRGRYCEPEeOL nthe

t he draw as illystrated in Fig. 8(b), the one
§&%Fa&g- %g€°@P§€F98@ée ngrﬁgngspecgeé is

Specifically described, when the central position of
the one surface-side electrode 2 to be inspected is
misregistered from the central position of the set 12 of
connecting electrodes to the right-hand side in the drawing
as illustrated in Fig. 8(a), the one surface-side electrode
2 to be inspected is electrically connected to both of the
electrode 13 for current supply, which is located at the
center, and the electrode 14 for voltage measurement, which
is located on the right-hand side in the drawing, at the
same time.

When the central position of the one surface-side
electrode 2 to be inspected 1s misregistered from the
central position of the set 12 of connecting electrodes to
the left-hand side in the drawing as illustrated in Fig.

8 (b), the one surface-side electrode 2 to be inspected is
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39 electrically connected to both of the electrode 13
for current supply, which is located at the center
and the electrode 14 for vol Bage neasurenent 14,
which is located on the left-hand side in the
draw ng, at the sane tine. 5 In addition, since each
of the electrodes 13 for current supply and the
electrade 14 far L | t sur

oAy e o ”%?le&fe ¥ SdRshaceua o5

reﬁ%ng

ISR S0 s S,

i 1y, th I 3
Syl o SR o e e o5 ot 9110k e
RASHEL RN —1ind RE £KANR B LYGA nghen Q%ec%%h%altlme

position of the one surface-side el’ectrode 2 to be

~inspectgdzh8ipiShe0L5sh8ECHachl OM Lhe EEOLEAbaPOSIE T Oy

of the set 12 of connecting 15 el ectrodes to a

Gure@tn o uprant ieal e eQldc@rddrsFilg. ) voltage
per pendi cul ar to the arrangenent direction of the

trespecicnes telhect rodes tahgihe rs¢bori? 1ehgcannactifgction
el ectrodes. According to the connector 10 for
peapeneientlaof to2@hel ectrangemesits Hdmeetdonopdi nhete
the second enbodi nent, thus, tolerance for
Filecdgiosiesat igo@nio stird agre sddef adecsirdde €l dot bedésspected
to be inspected in an electrically connecting
éperaeicen icg liliye connegitednsar #otht @ fhé&henspecteadesl3 for
high, so that electrical connection of both el ectrode
f@rFSPt2§u@@ﬁﬁeﬁPdsG§6I?18ﬁ&r@ﬁ€cﬂﬂoé@rlloﬂéﬁg@omﬁégérement
measurenent tqQ the one_surface-side electrode 2°

Bé& tﬁ?pé@@@dtégﬁ ﬁ@ensﬂpépytQ@hF@@éaaéVEHSWHéﬁntHé the one

circuit b
sur%ace sg e%ectroge 2 to be inspected is mlsreglstered

from the central position of the set 12 of connecting
electrodes to a direction (vertical direction in Fig. 6)
pefpendicular to the arrangemeni directicn of the
reépective electrodes of the set 12 cof connecting
electrodes.

According to the connector 10 for measurement of

electric resistance according to the second embodiment,

. thus, tolerance for misregistration to the one surface-side

electrodes 2 to be inspected in an electrically connecting
operation to the circuit beard 1 to be inspected is high,
so that electrical connection of both electrode 13 for
current suppiy and electrode 14 for voltage measurement to
the one surface-side electrode 2-to be inspected can be

surely achieved even when the circuit board 1 to be
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40 inspected is large in area and has a great nunber

of small- sized one surface-side electrodes 2 to be
inspected. In addition, sinc&the electrode 13 for

current supply and the electrode 14 for voltage
nmeasurenent are electrically 5 insulated from each

other, the electric resistance as to the circuit

boar d be .i ns ected can _b asured MAth i gh
preé>5|oﬁplf'lar 5 72 %pltan WA V%G%BF|FUgFF8tIHam§eg of small-

COMeLt 9l T ¢ %a%gh%”%ﬂtec%fr %'e%‘::z 5 bESL prgnﬁ%ed In

accordlng 0 a X enbodi men Sent

' NLien, A0dFige 10ekcg rB3a8r 9 Sf%§CEh9@@htVbﬁ ly and the

stratlng the construction o connect or

Qﬁ%&Hﬁ%%ﬁﬂﬁao%o%J%%ﬁ%h%er%%b%h%%&%n%cEQEdbﬂgctE9céﬁ§

third enbodinent. In the connector 10 for neasurenen¥

A sfliealdd Erba AEhShanee a¢ger dibgih9ct PesiBihflce as to
enbodi nent, plural sets 12 of connecting el ectrodes

are a:rlrxmgad reard fir est peunhagectell aani Beuhakklged with
substrate 11 in accordance with a pattern

¢drghesendisignt.0 a pattern of one surface-side

el ectrodes 2 (indicated by an alternate |ong and

short Hash %iie)a twldre vi2iv i nsipect et ifrar nrecdccomeartsr for
surface of a circuit board, the electric resistance of
weiach rehenitd ofe eheasuiedrevhesencsensco2dohgcbanecthagd
el ectrodes are each conposed of 3 electrodes in
eabglioeng péctimgurascateénvondsond fod Fiarréhtis a
supply and a rectangul ar el ectrode 14 for vol tage 25
ﬁ§8§§réﬁ€ﬁ?°§§llVF@@tFéiéatFﬁtFpg the gpegergction of the
el ectrodes are arranged in _a state separated from one
SROTRELCS0 TS PEASHFFPRDIENCEr BEFCOFIEhECRL BERP B2 TdiNg

LOr (RUr BT S URBLYs b RE.

In the connector 10 for measurement of electric
resistance according to the third embodiment, plural sets
12 of connecting electrédes are arranged on a front surface
of an insulating substrate 11 in accordance with a pattern
corresponding to a pattern of one surface—-side electrodes 2
(indicated by an aliternate long and short dash line) to be
inspected formed on one surface of a circuit board, the
electric resistance of which should be measured. These
sets 12 of connecting electrodes are each composed of 3
eiectrodes in total of 2 rectangular electrodes 13 for
current supply and a rectangular electreode 14 for voltage
measurement as lllustrated in Fig. 9. These 3 electrodes
are arranged in a state separated from one another so as to

align in order of the electrode 13 for current supply, the
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41 el ectrode 14 for vol t age neasurenent and the
el ectrode 13 for current supply. On a back surface of

the insulating substrate 11, &1 plurality of relay .

el ectrodes 15 are arranged in accordance 5 with a

proper pattern as illustrated in Fig. 10, and either

one of the electrode 13 for current supply and the
neasur enent | ctrical

el.ect.rod 4 for vol.tage S e

SR (g, B e TR e phosBC B ERE slgR 10
i T art formed in the insulating substrate

%ffml%h{}%%esuﬁ% €, a material for the insulating

substr €a g&cﬁ”Qu?fE@ée .a£ éQ{né&féfl Gl dErare 11, a
1 o

el ectrodes 1 n the sets connect 1 ectrodes
ﬁ‘ﬁ%ﬂafﬁt%;a'ﬁ 41y te’l%ct%@{%%ml%r afr%r aﬁéﬁ%’;&@”%ﬂt aeEordance

electylc resi st ance apcording to the first
eRediaHop S ARG NG 49 15Re 6eRReeHOF 40 8l and either
measurenent of = electric resistance according to the

- iohig & reredidiRitrdde 182Gk xS elirkenef shP@l?OBHQC‘th@g

el ectrodes, the 3 electrodes of the electrode 13 for
elkcatiodeunpl Yort ke leeet medeutémeher i¥okllagerically
nmeasurenent and the electrode 13 for current 20 supply
aoengctangad $achs offo takisgn red avhiedeotdedessd S5t hatoagh a
one surface-side electrode 2 to be inspected is

gledngoi pakity léodweniedd ino thet hnefilatihgastbeheate 11.

el ectrode 13 for current supply and the el ectrode 14

for voltagee aeestr everateniahedsanda iinswadnnthevbstrate
the one surface-side 25 electrode 2 to_be inspected is
hlsPBgi 8t BRégTriialt Ker APcangenentidpr eéerbRogeat pakhe sets

direction in Fig. 9) of the respective el ectrodes.
12 of connecting electrodes are the same as in the

connector for measurement of electric resistance according
to the first embodiment.

According to the connector 10 for measurement of
electric resistance according to the thirq embodimeﬁt, in
each set 12 of the comnecting electrodes, the 3 electrodes
of the electrode 13 for current supply, the electrode 14
for veltage measurement and the electrode 13 for current
supply are arranged sc as to align in this order, so that a
one surface-side electrode 2 to be inspected is
electrically connected.to both of at least one electrode i3
for current supply and the electrode 14 for voltage
measurement at the same time even when the one surface-side
electrode 2 to be inspected is misregistered in the
arrangement direction {(lateral direction 1in Fig. 9) of the

respective electrodes.
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42 In addition, since each of the electrodes 13 for

current supply and the el ectrode 14 for voltage

nmeasurenent has a rectangul agt2formlong in a

direction perpendicular to .the arrangenent direction

of these electrodes, a one 5 surface-side electrode 2

to be inspected is electrically connected to both of

the electrqde, 13 for,current. supp and the el ecirpde

141 or TG oPPanE RRack BhBneoge Phot s el oetREags b vieh

t he. centr.al it of t.he.qne _syrf )

Sy S ek T ROt A 38 FelFepromepggrenent
cent .t t 2 Qf ct .

e%esct%r ofggésjcat[hgﬁlaargi%rogﬁ il%%g?\%lr% c(:jg'lre %ggglt %gng’ieﬁd&ic&lar o

DhPermend et di9oddinidrangemRnt 1 dikiecyean gf Jhie

respective el ectrodes. According to the connector 10

fsQir ERasUeE R Lft rRle ot HoC breealn%?@&%da%o edkbgrteally

the third enbodi ment, thus, 15 tolerance for

Hosnedtsld ald W tho dfhenene 1sleirace- isde el ealri-edes sdpply

to be inspected in an electrically connecting

eper ahico 1te@ triaRleCilic fickr heard gt tmeabarchspectedthd same

high, so that electrical connection of both el ectrode

I3mkorveaumwhent thuppleyntand ebedtiode o4 ther ovel tag€ace-side

measurenent to 20 the one surface-side electrode 2 to

pé eicigpeet €d toabpebenspercdley achimévedodeerratiefirbhethe

circuit board 1 to be inspected is large in area and

Fastaagr pas imdwberfothemgkit- 18i zddconaestifgcelsrdeodes to

el ectrodes 2 to be inspected. In_ addition, since the

él 8dreedéor3 (VertégrleALreappry andFile 25 BPpEpepgdeular to

14 for voltage neasurenent are electrically insulated

FPREnPERERISTRET, IeRECéfet Pilc thesTsERREE1INE BdeCtRpdes.

circuit boqu 1 to he inspected c%? be nmeasured with
According to the comnnector 10 for measurement of

electric resistance according to the third embodiment, thus,
tolerance for misregistration to the one surface-side

electrodes 2 to be inspected in an electrically connecting

.operation to the circuit board 1 to be inspected is high,

so that electrical connection of both electrode 13 for
current supply and electrode 14 for voltage measurement to
the one surface—-gide electrode 2 to be inspected can be
surely achieved even when the circuit board 1 to be
inspected 1s large in area and has a great number of small-
sized one surface-side electrodes 2 to be inspected. In
addition, since the electreode 13 for current supply and the
electrode 14 for voltage measurement are electrically
insulated from each other, the electric resistance as to

the circuit board 1 to be inspected can be measured with



10

15

20

25

43 high precision. Fig. 11 is a cross-sectional view
illustrating the construction of a connector for
nmeasur enent of electric residgBance according to a
fourth enbodi nent of the present 5 invention. In the
connector for neasurenent-of electric resistance
according to the fourth enbodi nent, sets 12 of
qhnq$ct|n g&ggtrodes of the same construction as in
donhector for neasurement of electric resistance

T Sl i E R R

front ace o I NSu Ing Su

u .
Honsonya e oy ogpalhod e ot an, i e
| fo CCOnANCE. W AdY 1Ry RIPRETF o RaMH %ﬂ@)ocﬁ'ﬁe@ﬁ:r anech%f present

the el ectrode 13 for” current supply 15 and
el gedhode, 14 for vol tage neasurenent is electrlcally
connected to each of these relay el ectrodes 15
t hr oughnatwer tBgnpatbr 16cf ohaBdut-néhe bNSel att Ao
substrate 11, and a plurality of the electrodes 13
frofs icirarerd saapldinan® aelhectidugalt ertodiaehed tsetsome of
relay el ectrodes 15 20 anong these relay el ectrodes
Tonnartimey abee;raaiartodt ithle fs@imet enisnsulcationgas in the
substrate 11 and a material for the respective
aglcagtaodes fiar e setegent? odf edemiedt mgsélséencedescording
are the same as in the connector for measurenment of
dlcedthd ¢ imedi smesdmgadordiendorasc ont ke firongt surface of an
enbodi nent. According to the connector 10 for

s t@ad& dile (56§ §ti@ncéd)accOrdrngaeh sweface of

fourth enbodi nent .
the insulating substrate 11, a plurality of relay

electrodes 15 are arranged in accordance with a proper
pattern, either one of the electrecde 13 for current supply

and the electrode 14 for voltage measurement is

relectrically connected to each of these relay electrodes 15

through a wiring part 16 formed in the insulating substrate
11, and a plurality of the electrodes 13 for current supply
are electrically connected to some relay electrodes 15
among these relay electrodes 15.

In the above, a material for the insulating substrate
11 and a material for the respective electrocdes in the sets
12 of connecting elecﬁrodes are the same as in the
connector for measurement of electric resistance according
to the first embodiment.

According to the connector 10 for measurement of

electric resistance according to the fourth embodiment,
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44 tolerance for nmisregistration to the el ectrodes to

be inspected in an electrically connecting operation
to the circuit board to be iAd4pected is high, so that
el ectrical connection of both electrode 13 for
current supply and 5 el ectrode 14 for voltage
nmeasurenent to the electrode to be inspected can be
el féﬁ’atr?&h! £yed even mien dhe, oy qylt poard 1o be o

I nspected 1S |arge 1 area and has a grea nunper o
nspected is 1ar -t ( | bel

ST o A R TR ARGy e 2D e
el getrade, 4 f or, val tage Jmasuramentar & eleghr igaldy s cal

i nsul ated fromeach other, the electric resistance as

[ nrid8: i Qi thdDaard 4 Rfad nspeddedsande Ry eta

with high precision. Further, since the connector has

-t died e el £Ctd008 ] thiyel el BGtdnGa! 186 coneated i to be

plurality of the electrodes 13 for current supply,
tihsgunhel ofn imspactdlon LRiecivates e wWharcithelidi rcuit
board for inspection, to which the connector 10 for
measutt enente dfnsadeactiad d o dsirgfeance drezelaeel hacald yreat
connected, can be | essened, whereby the production of
trhanbe20 o rema 1t toiarad fedre dtnsypplect iton Heedomps cgasly, and
the production cost of the circuit board for

iagshiddtaron sdarcehehg edwsddodihd X dimrestuoirerftosupply and the
measurenent of electric resistance according to the
prlesdmodeandéntioon Varldagst Meafuregend ehie edgctrically
above-descri bed enbodi nents, and vari qus changes or
FOFULEERS GO He odiided tHEr &lGCHGC SegipitePcenés to

t?gal,nunber of e]ectrodes in the i ,
the circuit board to be inspected can be measured with high

precision.

Further, since the connector has the relay electrode

.15 electrically connected to a plurality of the electrodes

15 for current supply, the number of inspection electrodes
in a circult board for inspection, to which the connector
10 for measurement of electric resistance is electricaily
connected, can be lessened, whereby the productien of the
circuit beard for inspection becomes easy, and the
preoduction cosit of the circuit board for inspection can be
reduced.

The connectors for measurement of electric resistance
according to the present invention are not limited to the
above—~described embodiments, and various changes or
modifications may be added thereto.

For example, the fotal number of electrodes in the
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45 set of connecting electrodes nmay be 5 or nore so
far as the set conprises at |east one el ectrode for
current supply and at |east oBe el ectrode for voltage
nmeasurenent. In addition, the formof the el ectrodes
for current 5 supply and el ectrodes for voltage

nmeasurenent is not Iinited to the rectangle, and it
be.a circle er for Fur t her
a#ta b el P e e e “‘tOFf& 5& g a0 e
nectln electr es na be .sui.ta
r% & Hunper and gﬁﬁio ele 5@%%%52 ren npg y and

Epﬁrg%lty gg?%i %é%%l %C%% t%?é meéglkgmeHEther a

ectrodes for vo measur enent may

be el e%réﬁéﬂi’oﬁon{‘ﬁ&ta‘?gr&l o PNELE eéf‘é!ctfé&&é rege. cdPrent

<Connector device'f neasurenent of electric

gﬁgﬂQﬁﬁPel%dlroh%s|%o% Q%S RE QR Remén@Wi s not
|IIustrat|ng the <construction of a connector device

fEﬁmﬂﬁﬁﬁHﬁﬁﬂﬂﬁir@kta@b@%tfb%dra%l&bgn%% ACEarEnRI o0 ady
first enbodi nent of the - present invention. This
camactfarntevi ce 25 for 20 neasurenent of electric
resistance is made up of the connector 10 for
nmeasurEnetheof thecirtrangesest apeeteaccof dig dloodtmwodes in
first enbodi nent and an anisotropically conductive
déhastserreo il apenc2d ingt edealtirpdesr meg¢ be aufitehfly set

.surface (lower surface in Fig. 12) of this connector

2@ cladiz feadince membesf agbedorine ofeshst gheetrades, the
illustrated in Fig. 13 as well, the anisotropically
é@ﬁﬁh@ﬁl¢@eeE&§Féﬁ@ﬁeﬁa$@rb201p§P@§ﬁﬁése§tC

5till further, a plurallty of electrodes for voltage

measurement may be electrically connected to one relay

electrode.
<Connector device for measurement of electric resistance>

Fig. 12 is-a cross—sectidnal view illustrating the
construction of a connector device for measurement of
electric resistance according to a first embodiment of the
present invention. This connector device 25 for
measurement of electric resistance is made up of the
connector 10 for measurement of electric resistance
according to the first embodiment and an anisctropically
conductive elastomer layer 20 integrally formed on a front
surface (lower surface in Fig. 12} of this connector 10 for
measurement of eleétric resistance.

As illustrated in Fig. 13 as well, the

anisotropically conductive elastomer layer 20 is composed
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46 of a plurality of conductive path-formng parts 21
arranged in accordance with a pattern correspondi ng
to a pattern of the electrodé§ 13 for current supply
and the electrodes 14 for voltage neasurenent in the
respective sets 12 of 5 connecting el ectrodes and each
extending in a thickness- wise direction of the

) , i | .
s e o SR SR IR 7, pgnoes

2, and-dnddiald Y iy %Aﬂ%rtrp%%%r%%%%%ﬁtiinkﬁe&gatahbattern of

formng parts. In the enbodiment illustrate

P edted AHuparts 23 ahgARrMed N f Bagswhbaes o iR s 14
ani sotropically conductive el astomer [ayer 20 in such

¥ JRnErcddaimddie r SufaGes e 4eQRAUGHEVRets 12 of
path-formng parts 21 corresponding to the respective
elanigadasy idl e @ils Bhdkatorieehidiggeliactr edeskand s—
the surfaces of insulating 15 portions 22 intervening
anioreg dihemiprcot fdeHa ehastenesunkhgees ahdobhefinsulating

i nsul ating portions 22. The conductive path-form ng

prattts 221 igrterfvemned Bynongausiensg conductiive pathi-cbesiBg
exhi biting magnetismto be densely contained in an
gleadsi @ lpangnenitaraddlys tiasee arrdkion gh28 eupoadbasévef pehb-
ani sotropically conductive elastoner layer 20 in a
SOFE G PEFed sdasheocEPPgHNERT all hipeknebed wireojected
directigon thereof. A conductive path is forned by a
OREITS 20f ofRe ToaAGGc OV éPfartirépes PE Ohet RpeigpPREPPically
hangy the in uIatin% part 22 dges not contain the
CORGUELTVE S2855aFErcregep 40 AP SyFhsealeBR§Tcbhehi Ale
them As exanples .of the conductive particles. P making
TS Ao E DL S ECHE BRAG OFiied BA% Shnglbe
E%QEE%B%gding to the respective electrodes in one set 12 of
connecting electrodes and the surfaces of insulating
portions 22 intervening among them protrude from the
surfaces of other insulating portions 22.

The conductive path-forming parts 21 are formed by

- causing conductive particles P exhibiting'magnetism to be

densely contained in an elastic polymeric substance making
up a base of the anisotropically conductive elastomer layer
20 in a state oriented so as to align in a thickness-wise
direction therecf. A conductive path is formed by a chain
of the conductive particles P. On the other hand, the
insulating part 22 does not contain the conductive
particles P ét all or scarcely contain them.

As examples of the conductive particles P making up

the conductive path-forming parts 21, may be mentioned
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47 particles of metals exhibiting nmagnetism such as
nickel, iron and cobalt, particles of alloys thereof
and particles containing such7a netal; particles
obt ai ned by using these particles as core particles
and plating the surfaces of the 5 core particles with
a netal having good conductivity, such as gold,
' I al | adi um-or rhodi.um_ and part.icl es bt ai ned
%Ayu%cnlgé)spa? irgcl: Tieas,fsofexg1 1%01#_1&%%% e SUGhéganicket
art | S S r | r ticles
e S O R e e P et S B o s
e i t.i fd t

A A e B
Y G UK Qs R i8S AS LR RARIHI YL RNG RARURI o f the
the surfaces thereof with a netal havi'ng good
MG it eSS s A% G111 900 g oWl Rdi-afieiall Y such
used, The particle dianeter, of the conductive

pay tgodlgs R 1ver prefiaraiihin 3t 0-hdRA i aRar bacwianly
preferably 10 to 100 min order that deformation

wirdteri ngide $su e iofg thaert Id s iing aondueiné®ic metal,
path-form ng parts 21 is made easy, 20 and sufficient
énegaindal reoritiadtes suathisev ed aa@zo bgatibe orc ppdyakeirve
particles P in the conductive path-formng parts 21.
Phetigtles esntcoe iparthelesndact pletpagt itbkesuPfiases of the
preferably at nost 5% nore preferably at nost 3%

SOEE| P25 tier@spmdftdr ablopnaducidye PHPnpadic subathpce such as
preferably at nost 1% The use of the conductive

pafFkedl 88 §8Prdftyi ng such conditions can prevent or

i nhibit the occurrence of_ bubbl es, _ )
Among these, particles obtained by using nickel

particles as core particles and platiﬁg the surfaces
thereof with a metal having good conductivity, such as gold
or silver are preferably used.

The particle diameter of the conductive particles P

is preferably 3 to 200 Um, pafticularly preferably 10 to

100 Mm in order that deformation under pressure of the
resulting conductive path-forming parts 21 is made easy,
and sufficient electrical contact is achieved among the

conductive particles P in the conductive path-forming

parts 21.

The water content in the conductive particles P is
preferably at most 5%, more preferably at most 3%, still
more preferably at most 2%, particularly preferably at most
1%. The use of the conductive particles satisfying such

conditions can prevent or inhibit the occurrence of bubbles
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in the first upper-side anisotropically conductive
sheet 20 wupon the formation thereof. The proportion
of the conductive particles P4gn the conductive
path-form ng parts 21 is preferably 5 to 60% 5 nore
preferably 7 to 50% particularly preferably 10 to 40%
interns of volune fraction. If this proportion is
less . than 5% it may. be diifficult in.sonme cases to
5F m iy | FacHS S G B PO PP ERE ey shest 20
r.esi st.anc val.ue. Lf the proportion is greater than
ég%gbn Q%gkbnﬁgfofbtﬁfﬁng?he resul ti ng conductive
pat h- f ' 1 _be [ .

fepgi Bgogéalﬁg%go?g}g@ coibdiife %aﬂgij es P in the

el asticity re € conductive orm ng

Rt dBY N Qs e @%ﬁiiﬁl\ge d iR sSORE 1GA3LSrTHR 1y 5 to, 60%,

insulating elastic polynmeric substance making~up

bn@ frdhe-aiisot repisedl | paceRdNatie 8h-askeaBlyl a¥eko 40%
15 20 preferably has a crosslinked stfucture. As

Rel YeEahisC cYuhshanee rfrawina . .miertals Peapbecion is less
obtai ning the polyneric substance having the

ahesslsisnkad starudlkude.f fieyl cbenusedeV abiseds taatrermal s.

Speci fic exanpl es thereof include conjugated diene
rcwinldiercs: isdc paad spelfiitddnene 120 tubbéecthaturakistance
rubber, polyi soprene rubber, styrene- butadi ene

vepoleynmekfr thbeprapdratey| bai gredeebutlaah ef@% on the other

copol ynmer rubber, and hydrogenat ed products thereof;

beack thepslepmdiingbbendusideapashyfensibat ndreae?2l become
bl ock copol ymer rubber, and hydrogenated products

PrRétédr; &Rdthasi gégseciityi eeAvirgdbef, theuepbdupbere
silicone-nodified fluororubber, ethylene-propylene
PEpYryREFIRGhREr FSuReYhBRE PRUBBELEVEBI (BsEamer GRBRs;

chlorqﬁéene rquey and 49 . , _ )
e 1lnsulating elastic polymeric substance making up

the base of the anisotropically conductive elastomer layer
20 preferably has a crosslinked structure. As polymeric
substance-forming materials usable for cobtaining the
polymeric substance having the crosslinked structure, may
be used wvarious materials. Specific examples thereof
include conjugated‘diene rubbers such as polybutadiene
rubber, natural rubber, polyisoprene rubber, styrene-—
butadiene copolymer rubber and acrylonitrile-butadiene
copolymer rubber, and hydrogenated products thereof; block
copolymer rubbers such as styrene-butadiene block copolymer
rubber, and hydrogenated products thereof; and besides
silicone rubber, fluororubber, silicone-modified
fluororubber, ethylene-propylene copolymer rubber, urethane

rubber, polyester rubber, chloroprene rubber and
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epi chl or ohydrin rubber. Anong these, silicone rubber
and silicone-nodified fluororubber are preferably
used in that they are high in49nol di ng and processing
ability and electrical insulating 5 properties.
According to such a connector device 25 for
neasurenent of electric resistance according to the

f%gféhléggﬁiél toldle, connector for neasurenent of

electri stance according to the first enbodi nent-

s progidad +hBs80 Lhal cbALCLAREE. OhaTLe] POLSLIALL OFs eq

to the eleCtrodes to be inspected in an electrically

cor [ it {Bear ; :

e el PR aa ARl RS R R g

MRS e, arl S J¥ Hbs ANty 0181861 Tdrkhle] £L3MRGHT QROfiatin

bot h éﬁgCtroé2i13 fo?ﬁ%urren?ﬁéupply and 15 electrodg g

Mrdmsrviadd age nmeasurenent to the el ectrode to be

i nspected can be surely achi eved even when the circuit

board mecbedingpesct edchsal asgrettoar @avand hasrer gr eat

nunber of small-sized one surface-side electrodes to

beeadurspegtted £ lal eaddiitd ors isitheed hecelréldinigode tRef dirst

current 20 supply and the el ectrode 14 for voltage

reEdsgrigreenit, dihe aeineetatiogalfloy meswiiatednftr o edebtric

other, the electric resistance as to the circuit

BFEEIE RIS BEdorsiact 6@ ¢de d rsieasboddmenthiki ghovided,

precision. Further, since the anisotropically

Eon & O L ersngica foasnEY. siragds tre tilen fvedhal Pyer6rREEs to
n the front. surface of the_connector 10 for .
asteETETEdof Ne Pl ClicC triggild¥a fOB N GEdB e PREEREEGR to the

.connecti on can be._ st abl

50
circult board to be 1n§%ected, the electric resistance of
which should be measured, is high, and so electrical
connection of both electrocde 13 for current supply and

electrode 14 for voltage measurement to the electrode to be

" inspected can be surely achieved even when the circuit

board to.be inspected is large in area and has a great
number of small-sized one surface-side electrodes to be
inspected. In addition, since the eléctrode 13 for current
supply and the electrode 14 for voltage measurement are
electrically insulated from each other, the electric
resistance as to the circuit board 1 to be inspected can be
measured with high precision.

Further, since the anisctropically conductive
elastomer layer 20 is integrally formed on the front
surface of the connector 10 for measurement of electric

resistance, good electrical connection can be stably
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retai ned even on an environnental change such as
thermal hysteresis by tenperature change. Stil
further, since the conductiveZPath-formng parts 21
are fornmed in the anisotropically conductive 5

el astonmer |ayer 20 corresponding to the electrodes 13
for current supply and the el ectrodes 14 for voltage

MESSH R Uy dd drhere %‘ﬂﬁ%ﬁ’fmeﬁckaflo I HRRRUILRNL Of e rmal
el ectric resistance, the insulating property between

t%FgggﬁggﬂguB§ tehdeda o @MarsiPpl y and the el ectrode
14 f

or voltage 10 neasurenent i's secured. As a result,
the el geiliCrutentst aOCRCASLHE ENEAGEF LVl tpboarehte: he
i nspected can be neasured wi th higher precision. The
QRIMECIY devifefreel iftasyw emdRbtebpeleatifi ¢onductive
resi stance according to the first enbodi nent can be
S gprtadieced aviear 20x amplrespondihe frol kow g crrBBEEs 13 for
Fig. 14 is a cross-sectional view illustrating the
corrstandc tsvpp lof aaml ekenpllactrodled fldr folit abiitaget he
ani sotropically conductive el astoner |ayer 20. This
msleds uriesiepdd é nu i higy cannaegiong 14 fop frepsar8@eandod electric
bottom force 20 35 nmaking a pair therewith so as to

. G5pdsEansepadheotRenlatiAct Reopeptiobegwsen the electrode

ferromagneti c substance |ayers 32 are forned on the

ddr £2& CHFSRBIE SUPPa¥ealfAl EhG. cigytspdeglfefpsntghetpe

base plate 31 in accordance with a pattern _anti poda

PGS USRI 16f SPEYTFEAs, +h anFeftthe ot seheciiios

conne&;in% ele%trgﬂes'Ln t he ﬁonn ctor_ 10.for

rEadarefemt 25, 6P &P&cFrEE &sPERafcEChEFe  BERACHB I nERD Lo
nd_non-.magnet ¢ . substance.layers 33 are forned in

BPAENREGRaRE PianStnBLERisso:

‘The connector device for measurement of electric
resistance according to the first embodiment can be
produced, for example, in the following manner.

Figp 14 1s a cross—-sectional view illustrating the
construction of an exemplary mold fot obtaining the
anisotropically conductive elastomer layer 20. This mold
is made up by arranging a top force 30 and a bottom force
35 making a pair therewith so as to oppose to each other.

In the top force 30, ferromagnetic substance layers
32 are formed on the surface (lower surface in Fig. 14) of
a ferromagnetic base plate 31 in accordance with a pattern
antipodal to a pattern of regions, in which the sets 12 of
connecting electrodes in the connector 10 for measurement
of electric resistance have been formed, and non-magnetic

substance layers 33 are formed in other regions than the
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regions, in which the ferromagnetic substance | ayers

32 have been forned. The non-magneti c substance

| ayers 33 have a thickness gbéater than the thickness
of the ferromagnetic substance | ayers 32. A difference
in level 5 is defined between the ferromagnetic
substance layer 32 and the non-nmagnetic substance

| AxPlontS, MNSRARY, HERESRAD AR 0HRLILAE tlGers 32
projected parts 23 1n the anisotropically conductive

ol Asd ! 0 ! e ' e
SR T, e, 5, TR 0o L e siLases:

frer o anetldig b gfranee r ayer $hd7 takexhesged FoRykhe

“surface (upper surface in Fig. 14) of a ferromagnetic

rase il 3@ ishReeeIcdancgerw B2 t he Sarke pati&r M atevel
the pattern of the regions, in which the sets 12 of

denmectingg eleasidcodesd FdhenagneesttosubdtiQctoiayer 32 and
measur enent of electric resistance have been forned,

aie: mem-megnettiic substtance |llayers 338 hderBly recessed parts
substantially the sane thickness as the ferromagnetic

Fotrs tfarod nidayéres P3P jacéeflopaed si A3otthethreghdoastrhphcally
the regions, in which the ferromagnetic substance

lceyeiis tivehglasheartf daved. 29. 6ras famred| ahsthermolding
formng the ferronmagnetic base plates 31, 36 in both

£0p teGec €380 gndoBotrERef 8Pce 35, may be used
ferromagnetic netals_such as iron, iron-nicke

al | oystT rlef - RUBEAR ERT G 30 mifGdiomgith &disalsubstirace
erromagneti c hase plates, 31, 36 preferably have a 25

AP ER eSS 8Feo.TIWSESQHnﬁPeaﬁBrgﬁF?aéggp?ﬁeﬁ%BFa%?eln
L U e MR RN T——
Rﬁ%ﬁt%ﬁgtsaﬁé pattern as the pattern of the regions, in
which the sets 12 of connecting electrodes in the connector
10 for measurement of electric resistance have been formed,
and non-magnetic substance layérs 38'having substantially
the same thickness as the ferromagnetic substance layérs 37
are formed in other regions'than the regions, in which the
ferromagnetic substance layers 37 have been formed.

As materials for forming the ferromagnetic base
plates 31, 36 in both top force 30 and bottom force'35, may
be used ferromagnetic metals such -as iron, iron-nickel
allqys, iron-cobalt alloys, nickel and cobalt. The
ferromagnetic base plates 31, 36 preferably have a
thickness of 0.1 to 50 mm, and sgrfaces thereof are

preferably smooth and subjected to a chemical degreasing

treatment and/or mechanical polishing treatment.
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As materials for formng the ferromagneti c substance

| ayers 32, 37 in both top force 30 and bottom force
35, may be used ferromagneti éZnetal s such as iron,
iron-nickel alloys, iron-cobalt alloys, nickel and
cobalt. The 5 ferromagneti c substance | ayers 32, 37
preferably have a thickness of at least 10 m If this

thickngésmggekﬁgﬁs EB?”f&Qmﬂh?f?hésfgfﬁéﬁ£#£é¥£8 APl ¥ance

a magnetic havi ng a crent 1nt

distddPuid oy o .2 Mﬁrﬂcﬁ; fdl@ée@Of Qh éielb%%tt%ﬂ{erf'or%' %IB may
wi Il be descri bed subsequent]y, So It

def fisedl trdio Gaidist tdhenaaendy Cstdc\he a@a&tﬁoell €S roflndckel
hi gh density to portions, which will beconme conductive

patltOr Mm-St ialidRe ,MalieNkedl shayebbhak. The

el astoner. As a result, conductive path-form ng parts
et riagnageeet 1 o Grithatandd Y ayeysnQR  be 7ppevirdedbily sake a
cases. 15 As materials for form ng the non-magnetic
siistkarcs dfayer 933t 39 ipm.both tpPsfonceks8Odsands less
bottom force 35, may be used non-magnetic netals such
ahacopfenin, pdlty ner idd f fiuhsttanceappayi agmbhgattic field
resi stance, and the |ike. However, a polyneric
$adnan@e S@lfrféd:wtr aditamisdr ymay: Sptp:ebertabhy tbeaz20atisedal
in that the _non-magnetic substance |ayers 33, 38 can '

| _BéY@ésufW ﬁélaﬁé@m@yrrawﬁlé@ﬁan&é bF @ﬁé?éﬂb@ﬁogﬂhﬁﬁguenﬂy,

a material thereof, may be used, for exanple
ﬁﬁ‘ét 8Pe§|tstls §d&ik 153 14n tgcﬂﬁrthert ype apydflpntmwegﬁgitlcles

oxy e liquid resist or polyinde type |
FEors prtBgden l&é’nﬂf@cpaﬂfta@wcveyithnga%irEﬁsﬁ oFonductwe

b duced
BB Gbc hEurBoga - ol d° FBF BRARDHES TAYEhoTPBI FORPRGRT-

HgnQeEES%§t, conducitive path-forming parts having good
conductivity may not be provided in some cases.

As materials for forming tﬁe non-magnetic substance
layers 33, 38 in both top force 30 and bottom force 35, may
be used non-magnetic metals such as copper; polymeric
substances having heat resistance, and the like. However,
a polymeric substance cured by radiation may preferably be
used in that the non-magnetic substance layers 33, 38 can
be easily formed by a technigque of photolithography. As a
material ﬁhereof, may be used, for example, a photoresist
such as an acrylic type dry film resist, epoxy type liguid
resist or polyimide type liguid resist.

The connector device for measurement of electric
resistance can be produced by using the above-described

mold, for example, in the following manner.
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The connector 10 for neasurenent of electric
resi stance according to the first enbodi nent as
illustrated in Fig. 1 is fir88 produced, and a
material for elastoner is prepared by causing
conductive particles having 5 magneti smto be
contained in a liquid polyneric substance- formng
mat er i ' LIl 1 e j I i €.
subst an6s by Berhe i et ARt Franraf 5F ARFE P
Lhes TRLAd @l a d Y BIRS WQYMRhe 113 AR R OR st Q18 ystrated
front surface of the connector 10 10 for neasurenent
ofn etiRfl 1l G o eSi s ebnd ar MaRe A aTBlek dllastomer
| ayer 20A for el astoner ‘having a necessary thickness, -
angd grhepde@ e a3l nan ¢ dnlie a0 pairarice 35 nakeng.
arranged on the surface (upper surface in Fig. 15) of
trizgyn ataitser ital Heayemt20Adonelsastionmy ard videe ibagkbstance—
surface of 15 the connector 10 for measurenent of
elcentimar megsarsitdAnc ethi ahe spiddt ibeeloyne bar edxanplepolymeric
el ectronmagnets are arranged on an upper surface of
s sttgm deobye @G randuaeldower surface of the bottom
force 35, respectively, and the el ectromagnets are 20
oper at 29, 1 hes bbyteapplyi g a hagndie didtiet it haldnglastomer
hi gher intensity at portions |ocated between the
flér roeRgRePiLd eds ¢Bsttande firayér suzfage ehethepcpprestsg 10
nd their correspondi ng ferronmagnetic. substance i
St SCFPUGLTERE Oﬁoﬁls&%rf&?c gegsstpnge, GBPEpBRsforming a

| ocat ed.on the faces of 25 the regions (hereinafter
HPL5 6 er PEA L & VAs Lok oRNBEEPRG™ BRYLAPodenSEESSaty

[ "), in.which th f [
(SIS R TR SRR, 8, BhaC BBy gpece 25 =ve

%&%%h@%ﬁ %ﬁ the surface (upper surface in Fig. 15} of the

material layer 20A for elastomer and the back surface of
the connector 10 for measurement of electric resistance,
respectively.

For example, electromagnets are arranged on an upper
surface of the top force 30 and a lower surface of the
bottom force 35, respectively, and the electromagnets are

operated, thereby applying a magnetic field having higher

~intensity at portions located between the ferromagnetic

substance layers 32 of the top fofce 30 and their
corresponding ferromagnetic substance parts 37 of the
bottom force 35, i.e., portions located on the surfaces of
the regions (herelnafter also referred to as “connecting
electrode set regions”), in which the sets 12 of connecting

electrodes of the connector 10 for measurement of electric
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resi stance have been respectively forned, than the

other portions, to the material |ayer 20A for

el astomer in a thickness-w se4direction thereof. As a
result, the conductive particles P dispersed int he
material |layer 20A 5 for elastoner are gathered at the
portions | ocated on the surfaces of the connecting _
eﬂ@&i_tgt%gﬁzes Ha L YRS I%%péé%%%tl?a.tf%‘}rﬂeﬁ . Figanl 6nandtner
oriented so as to align in the hi ckness-w se

HJQGIAN. Hd HHY Satledti®l hheFabeRl dbr LA¥eRoAQA fAra

el astoner is subjected to a Curing treatnent, 10

therahie Somiigg digr dhien roRresyr f age 9f rLhHe1 €onprest or

10 for nmeasurenment of electric resistance, an '
eloastormEivd aerticARB codtigipRiragd e ¢aRduEteY¥eal layer 20A
particles exhibiting magnetismin a state oriented so
o1t @lalstgmeam atrike gatthieelede 23- whee pdirttéeohsonoakteieon the
portions |ocated on the 15 surfaces of the connecting
slugdiacede ofettheegiooms cais ngi lellestiratiedsen Eegiof#. akn

_the above-described process, the viscosity of the

Aatlawitale tiegr il Fsgonef esdpeefiensbbyswi thi hoaal dggeiof the
100,000 to 1,000,000 cp at a tenperature of 250C. 20
RELp&researase dareation -i sItnposedonta, nethathrferial
applyin% the material for elastomer, and for exanple,
d2YPE| PPRoAPINGLAELERBAL &SbFHBecE64Li By AeFABHNGr treatment,

inting_ method such as _screen printing nmay be used.
Fhe eh¥ofSrrynar Phe thRQREORE FREFACRpRFi Bt BORRECDET 10

teri I 20A f | ast F f bl
ST A FTAE 3 MER LG N

8! 898 .49 s MEARR.S QL ARRLYLA0,L e, RgneLi; i el g,

per manen
magnetism in a state oriented so as to align in the

thickness—~wise direction at the portions located on the

surfaces of the connecting electrode set regions as

illustrated in Fig. 17.

In the above-described process, the viscosity of the
material for elastomer is preferably within a range of
100,000 to 1,000,000 cp at a temperature of 25°C.

No particular limitation is imposed on a method for
applying the material for elastomer, and for example, a
roll coating method, a blade coating method or a printing
method such as screen printing may be used.

The intensity of the magnetic field applied to the
material layer 20A for elastomer is preferably an intensity
that it amounts to 20 to 2,000 mT on the average.

As means for applying the magnetic field, permanent
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magnets may be used in place of the el ectromagnets. As
such pernmanent magnets, are preferred those conposed
of alunico (Fe-Al-Ni-Co alloypP, ferrite or the like
inthat the intensity of the magnetic field within
t he above range 5 is achieved. The curing treatnent
of the material |ayer 20A for el astoner may be

£hdp Bde,datS thated hee r@@%ﬂé&tﬁdn@g@&%ﬁ As
been applied. However, the treatnment may al so be
cansugieehaider rslarpiNg dhe pREdcald ahdfe @posed of
magnetic 10 field. Conditions for the curing treatnent
of Lurte-gratmes- 2l N i-ayera 1204 ) orf sl sttt 1SWet akl ¥hnat
sel ected according to the material used. However, the
ttrteativerdnd istygeneridld yna geeitductiacd by wi dhdal thieealbdeiat range
Specific heating 15 tenperature and heating tine are
sud teafilyewsml ected in view of the kind of the.
pol ymeri c. substance-formng material for the nmateria
| ayer 204 foriefastreaerenthefttihe megerizd fayer 20A for

. movenent of the conductive particles, and the |ike.

FEoa SHea3 éayiven adrelusdlegméni ¢heulsdeasc ahbdr rihegmagnetic

materjial is 20 roomtenperature-curing silicone -

fdsdet hashd Qi ismplitdeat HeWever, t Reenhrertapntayey also be

for elastoner is perfornmed_. for about 24 hours at room,

£ TG SAOSMRY bGr $PPAE CAGE0aNA T GheaBsgRetic

%O q%gutes at 80C. Wth respect to the el astoner |ayer
08“fornmed on the 25 . front surface of the connector

10 forcg§g§ r enen ectric resistance

manner - por IToOns f%’g;?é%l%%mrf%etgﬁﬁ?%%% b n‘?l?ss%f:h *@erial
E%&%%eﬁo%h%o&e%ﬁ%%kb%%reﬁ%%tE%Q%%bﬁg selected according to
the material used. However, the treatment is generally
conducted by a heat treatment. Specific heating
temperature and heating time are suitably selected in view
of the kind of the poliymeric substance-forming material for
the material layer 20A for elastomer, the time required for
mbvemeht of the conductive particles, and the like. For
exampie, when the polymeric substance—forming material is
room temperature-curing silicone rubber, the curing
treatment of the material layer for elastomer is performed
for about 24 hours at room temperature, for about 2 hours
at 40°C and for about 30 minutes at 80°C.

With respect to the elastomer layer 20B formed on the
front surface of the connector 10 for measurement of
electric resistance in such a manner, portions located on

the surfaces of regions between the respective electrodes
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(el ectrodes 13 for current supply and el ectrodes 14
for voltage neasurenent) of the sets 12 of connecting
el ectrodes in the portions cohfaining the conductive
particles P are renoved as illustrated in Fig. 18,
thereby 5 form ng hole portions Kof a cross form A
liquid polyneric substance-formng material 23A,

WU G W dde dab 'Fohen rf‘ij g%.pﬁﬁl %EH G substance ka’or

bei ng cure hole portions

%11151@@1:(@&5‘?&&%11’% 9orl%ne %%CE Rer %‘%f 'i:%[rmeEtE‘?En'g' qui d

pol yneri c substance- forn1ng 10 materi al

s AGRE 4 G A 10 IRG thRA MRALa lhﬁ%e b.)ﬁe E%ﬁhe&l@@
ani.sotropi cally conductive el astoner | ayer with an

g idd1idyg aite 2Rk d shetiwean radicac ent Flgondgct it¥@reby
path-formng parts 21, thus producing the connector
deintie R hdler prraswhenenb ol elreels! iferiesi st angeidS
illustrated in Figs. 12 and 13. In the above-descri bed
prodgess,id astrs taear-fachiinigngathy ieRansSaof waachoRill become
di oxi de gas laser or the like is preferably used as a

et [eddsftare froyimeg icheubsltenper biyobsiKg cnrthle is then

el astoner | ayer 20B. 20. The pol yneric

didBdtegndatioortlien gorgt epicaiohisl Kedsi aléousthethdl én Fig. 19,
portions K may be the sane or different fromthe

poldy rBeire adiest arbe- LoEMiAgPrARYBeIrac ggbdtascenéorming
material for elastonmer. According to such a process,
fREcaiadt gRdr iFagubl 26Bed260ohay CHE LB EFBASIEBAt at APAGPY

“the conductive partic¢les_P on the surfaces of the

ConRHeeti Ag @PéEPFSBBl%tl1Ve5P8H§CBFV?h@1aEBﬁ1ﬁ%Et o7Ygp 20

for, measurenment ,of electric_resist e is 57
wgth an gns Elng par% 5 formeé %ween adjacent

conductive pathwforming parts 21, thus producing the
connector device 25 for measurement of electric resistance
illustfated in Figs. 12 and 13.

In the above-described ﬁrocess, laser beam machining
by means of carbon dioxide gas laser or the like is
preferably used as a method for forming the hole portions K
in the elastomer layer 20B.

The polymeric substance-forming material filled into
the hole portions K may be the same or differént from the
polymeric subétance—forming materizl used as the material
for elastomer.

According to such a process, the elastomer layer 20B
having portions containing the conductive particles P on
the surfaces of the connecting electrode set regidns of the

connector 10 for measurement of electric resistance is
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formed, the hole-portions K are fornmed between

portions, in portions contalning conductive particles

P, to beconme the conductive path-fornm ng parts, which

are |ocated on the surfaces of the electrodes 13 for

current supply and the 5 el ectrodes 14 for voltage

nmeasurenent, in the elastonmer |ayer 20B, and the

[ [ rt, 22 is.for i.n the hal ortions K :

S M M beatielel s eadeerda BeshastoRgrtions, in
ERERL 02 Wl a180C8S ALY JISYLA LAGLRLIRE! bY (BCEULEM. the
et ween adj oi ni ng conductive path-formng parts 1°7%0

%%%d%%t&%%€k£tBQE%§%inEL%ar%g,i%h@cﬁrg§é'§885k8ﬁabn the

view illustrating the nstruction of a connector

deviraR okob fMRasULeRRl-o8ks eheebhl euLeshe! 80661y and the
according to a second enbodi nent of the presen¥

eNehtrbars Thi Foeonpeehoe AR¥kGReRentor iA5+ABASYL SABAL Y
of electric resistance is made up of the connector 10
flaycoeaser, eapdt the eheclibiténgephstapgeisagsohdingnt @he hole
the first enbodi nent and an anisotropically _
pomduohisvE, ekasthaer thayeni2Btiropegaaliycbnaoediea a

front surface (lower surface in Fig. 20) of this
edantomer leveor 220whehsurerentiref irketéticg property
resistance. As illustrated in Fig. 21 as well, the
anrvoefobetakky ednduvingecehdstcbiee dayeri@Oming parts 21
conposed of a plurality of conductive path-form ng

part 8e23usetangesmefln accordance with a pattern
corresponding to a pattern of 25 the el ectrodes 13 for
curreffttSuppl y-Sarfd A998 SISt ieded P4 et gl lygitragdng the

“measurenent in_the resgective sets 12 of connecting

EPRELFOAESCBNAT eAcRCRREEABF NGCYACE FRT CRPRESTHRent of

electric resistance according to a second embodiment of the
present invention. This connector device 25 for B
measurement of electric resistance is made up of the
connector 10 for measurement of electric resistance
according to the first embodiment and an anisotropically
conductive elastomer layer 20 integrally formed on a front
surface (lower surface in Fig. 20) of this connector 10 for
measurement of electric resistance.

As illustrated in Fig. 21 as well, the
anisotropically conductive elastomer layer 20 is composed
of a plurality of conductive path-forming parts 21 arranged
in_accordance with a pattern corresponding to a pattern of
the electrodes 13 for current supply and the electrodes 14
for voltage measurement in the respective sets 12 of

connecting electrodes and each extending in a thickness-
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wi se direction thereof, and an insulating part 22

i nterveni ng anong these conductive path-form ng parts
21 and nutually insulating th&se conductive
path-form ng parts. In the enbodinent illustrated,
projected parts 23 are 5 formed on the anisotropically
conductive elastoner layer 20 in such a manner that

tﬁ%élﬁdle 8s af 4he « %nge%%}odr Vat%h&@}sfma g{g gggdrpca”zs 21

protru romthe surfd S part 22.

fﬁ%é%ygﬁﬁﬂ éﬁﬁ;%ﬂé§€ndgi exhl%dﬂﬁiﬂa%ﬂy% ) rt£021

causi ng conduct partlcles ting magnetismto

héha eRRbRAINGd as JU 00 [(eRFIdIE 103l 813 e ROURKIRING parts.

substance naking up a base of the anlsotroplcally

CaNAiHe idtbo@h@stionan sl iproa cshale pta@t%ntzgd a$e
as to align in a thickness-w se direction of the

st HayeraniAckropanduall vendRlch ive EARREMBY dayer 20
chain of the conductive particles P. On the other

hHandudthe: mmaswleat itgtpahle 22rrdees BE ttentandutheve path-

conductive particles P at all. As the elastic
folynisn Eaguilss t2dn peroakideg fupnt hbdebase faok btliethe
ani sotropically conductive el astomer |ayer 20 and 20
tifsugderrdact Pee tha2t.i cl es maki ng up the conductive
path- formng parts 21, may be used the sane substance
and pafi¢ cterdpgtive mtfyofqmpimlnwr%@mcameformed by
el astomer layer 20 in the above-described connect or
gevsda g 6Pnﬁ1€§§&f‘7@n§ﬁﬁftl§fleél Bcerhébigingt magpetism to be
according to the first enbodi nent. 25 According. to
§aehadretnféc g dered 5 1popn f4aShiEnBRLVBFELC substance
el ectric _resistanc cording to the_second _

Eﬁﬁéaﬁnﬁﬁt? ﬁéec8%n$g?oFHFSgtﬁﬁﬁ%ﬁﬁéiﬁnFQBﬁugFég?ric
%gastomer layer 20 in a state oriented sc as to align in a
thickness-wise direction of the elastomer layer. A
conductive path is formed by a chain of the conductive
particles P. On the other hand, the insulating part 22
does not contain the conductive particles P at all. |

As the elastic polymeric substance making up the base
of the anisotropically conductive elastomer layer 20 and
the conductive particles making up the conductive path-
forming parts 21, may be used the same substance and
particles in the anisotropically conductive elastomer layer
20 in the above-described connector device for measurement
of electric resistance according to the first embodiment.

According to such a connector device 25 for

measurement of electric resistance according to the second

embodiment, the connector for measurement of electric
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resi stance according to the first enbodinent is

provi ded, so that tolerance for msregistration to
the electrodes to be inspect&8 in an electrically
connecting operation to the circuit board to be

I nspected, the electric resistance of 5 which should
be nmeasured, is high, and so electrical connecti on of

o V@%&?&é ode h3ifiQ) GHAERN ; emte%'tg&tsr 098 i4eq,

tage neasurenent to the ectro

I ispacded St fe- s ws! ynl%%mgq\éeadcaec\&%@l %ef&hteh%lgcrt%utes to

board to be inspected is large in area and has a great

e nudiescfa sifaldr €204 rane 194 fc%@l%e%lt%geb%%%QQ% to the
to be inspected. In addition, since the el ectrode 13
frrafirt edard Sippey lai@etdt%di‘,' actld edeci4itore¥okiagee of
nmeasurenent are electrically insulated fromeach

otthierh dHieilel et maasuresi, stiancte gads tad ke eleetirtical

" board 1 to be inspected can be 15 neasured w th high

progviesitoion feuT therh, ediemderodee 1@nifsat copreal:l gupply and
conductive elastoner layer 20 is integrally fornmed on

teHedftrete  1durffcat & odft aiee neasmeeimen tl@of cheneasotendnt to be

of electric resistance, good electrical connection
dastsstedalsiay 2@ sergilyedchienedn exsnenERORBNEAFCUit
change such as thernal steresis by tenperature
éﬁ&ﬁ&e ‘toshie AnEpecher, 1§ ﬁéég@hénceﬁeacﬁmehas a great
5 -formn parts 21 are fornmed in th

M6t 851 & aﬂ&“@&ﬁ&&c@ﬁ%Suéﬁégﬁoﬁéﬁq S}@Ft%des to be

corres din he, el ectrodes, 13 for 25 current

STFRE A (W8 SROLE Bes TAT of s of | SHr S ek Ehr ez ent
g, BB SO TSR Gh ChEELl L Eren oro
%h%%%&ggglqg-lnsulated from each other, the electric
resistance as to the circuit board 1 to be inspected can be
measured with high precision.

Furﬁher, since the anisotropically.conductive
elastomer layer 20 is integrally formed on the front
surface.of the connector 10 for measurement of eleétric
resistance, good electrical connection can be stably
retained even on an environmental change such as thermal
hysteresis by temperature change.

Still further, since the conductive path-forming

parts 21 are formed in the anisotropically conductive

elastomer layer 20 corresponding to the electrodes 13 for

current supply and the electrodes 14 for voltage

measurement in the connector 10 for measurement of electric

resistance, the insulating property between the electrode
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13 for current supply and the electrode 14 for voltage
nmeasurenent is secured. As a result, the electric
resistance as to the circuit bBard to be inspected can
be. measured with higher precision. 5 The connector
devi ce for nmeasurenent of electric resistance.
according to the second enbodi nent can be produced,
ffg fB%“%ﬂf%eﬂ{]gJﬁb{fﬂ#ﬂBMﬂﬂi'Ei rod% RrOReS. ﬁg%i?ge

rel easabl e supportin ate 26 1s first “provide

inddnlratat 11 Hbursy, 2Rd @ ¢aadueti vR-1Q; glast gner

| ayer 21A with conductive particles P contained In an

el astd el WBHE Subanes 1 hoa o 3 1R 118RLRE 8] @3n be
to align in a thickness-wise direction is formed on

tnfeen s 8 d ageroth idtes leeasalde supporting plate 26 in
a state rel easably supported on the rel easabl e

suppor rhagcphatet2b. detbedhisr cosdectévene! astOM@Ftric

| ayer 21A has the sane thickness as the thickness of

triess icdredhuct iace cpatimd armithg padosid enbedienredanl be

t he above-descri bed process, as a material for
fraodurgd, hd orelegagwles  duppduet ifiod lphvdang aénneey be

used a 20 netal, ceramic, resin or a conposite

mat er i Al P¥Pleeeofelagsabpe oteiggofoing aplityy 3thels first
conducti ve el astomer |ayer 2.1A, may be used (1) a
Provesied: Ret 1d loghdadeivén Eligst der 28Heat cprédaeédei n
agvance by _a proper process, in which conductive .
FAFEIFOMES PAYFPE Rt HilvBd CPRINRTENEsPREL2S1EEI Fneppgained
substange iin a s&ate orieg%ed so as to aIi%n in. a :
i CRnESES S PRI VBEL T 6n SBPSRECEN&EL 2 FE2FEI BRSERIGD s© as

%%?%&&g%nékg% %ﬂﬁgi%%sgtwgsgeEggaggggnsggp%gghgg Bka%ﬁe
surface of this releasable supporting plate 26 in a state
releasably supported on ihe releaséble supporting plate 26.
This conductive elastomer layer 21A has the same thickness
as the thickness of the conductive path-forming parts to be
formed.

In the above—described process, as a material for
forming the releasable supporting plate 26, may be used a
metal, ceramic, resin or a composite material thereof.

| As a procesé for forming the conductive elastomer
layer Z21A, may be used (1) a process that a conductive
elastomer sheet produced in advance by a proper process, in
which conductive particles P are contained in an elastic

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

thickness—-wise direction of the sheet, is releasably stuck.

on the surface of a releasable supporting plate 26, (2) a
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process that a material for conductive elastonmer with
conductive particles exhibiting magnetism di spersed in
a liquid polyneric substanceétorm ng material, which
will becone an el astic polyneric substance by being
cured, is 5 prepared, this material for conductive

el astoner is applied on to a releasable supporting

FBEH égitﬁ ré*ﬁééé%fo“%&% dﬁ% i

conductive el astonmer,” a nagnetic |s app

t&&hdﬁﬁﬁ%&éﬂpdfﬁﬁﬂiééJ gﬂyyygyﬂgv%a%E%%a%%E&lsggr%%% in a

t hi ckness-wi'se direction thereof, thereby oriénting

er glth

10 gy cyﬁaﬂﬂaeéﬁyaﬂaﬂdgiﬁ%ﬂm1nbh%a%%&%@ualwhaﬁﬁrWlll

for conductive el astomer so as to align in the

tﬁé@%ﬂﬁ%&ﬂﬁﬁﬁ%tﬂbﬁﬁﬂhmgﬁucﬁ@@b%&%n@@t%&'%blh@y%ﬁrﬁgr is
conductive elastoner is subjected to a curing

tgeaiarent, ithitshin teirdg, for heducikee EdakRollde is applied
process (1), as neans for sticking the conductive
elmstoonrerahestabdre tsiepsurtfiage pakteha 5relkbasable forming a
supporting plate 26, may be used a nethod of utilizing
trleg e rddtiedisge rmpriopecoypdofcttie cdaductieve el astjoreic field
sheet itself to stick it, a nethod of sticking it
viist i@l igdhdsi wbe mete20athaalike fokncohdugbdve elastomer
process %ﬂ@ as specific nmeans for applying the
it éficalthieknesrdudeey 8 isrpasioneithenay fhethssgbyaorienting
prlntln met hod such as screen Erlntlng, roll coating
ﬁ@@h&& F&d¥cBAFIRG LREt RodNoFhehBatpkeéal 2baRs  nEaRs

t he nagnetlc field to the pmaterial |ayer

F8Pd8 ﬁ&ﬁ%?%&@SEng of8r 25§ BélgBedn EP@cFPbﬁﬁﬁﬁ%Fszse

%%Eg%%%g% wa%ge%%e ma%gﬁlgikfaye% for conductive elastomer
is subjected to a curipg treatment in this state, or the
like.

In the process (1), as means for sticking fhe
conductive elastomer éheet on the surface of the.releasable
supporting plate 26, may be used a method of utilizing the
adhesion property of the conductive elastomer sheet itself
to stick it, a method of sticking it with an adhesive, or
the like.

In the above process (2), as specific means for
applying the material for conductive elastomer, may be used
a printing method such as screen printing, roll coating
method, blade coating method or the like.

As means for-applying the magnetic field to the
material layer for conductive elastomer, may be used

electromagnets, permanent magnets or the like.
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The intensity of the magnetic field applied to the
material |ayer for conductive elastoner is preferably

an intensity that it anpbunts6£o 0.2 to 2.5 T. The
curing treatnment of the material |ayer for 5

conductive el astonmer is generally conducted by a

heating treatnent. Specific heating tenperature and
heatin ik [ uita - L NeVi of 1he,kind

of the 55l prseRet g BErThE MpaREtL Nele Bl St BB bne
the Jmteri f cti ast [
S o e he T ESRGa: (e rsarerapLy. an
SlrftendA iRl G it b diker 2§ horphati ng el ectrode

is fornmed on the surface of the conductive el astoner

| ayer 244 cﬁemgdte.@ahh@nfe&ﬁa@l@@Iﬁaﬁélpp@xtia;gelplpale

26 in such a manner as illustrated in Fig. 23. A
regicEic iakele 128 tdne 13 svijele ra 1phuahidiy: tell BpeRi RS ting
28a have been fornmed in accordance with a pattern of

‘aorduntdnve papbel 6l hgapanyStetnpebetfive nBEd hefLtin@ time

pattern corresponding to the electrodes for current
supplsyidadt 1¢l ecesedesnf oriewobifagee kRasupémeht poltyheric
connector for neasurenent of electric 20 resistance,
issbsgemee ~dorniing mettairiied tfhirmihgyéhe2fabgrial layer for
photolithography as illustrated in Fig. 24.

TRedegf-ige, elepeomeral lthe thng rageirgd ferusedemsnh of the
pl ating el ectrode_ to subject portions exposed through
FREJYFERVRgEPFEACELSh€LCresi st | ayer 28 in the

metallic thin |ayer, 27 to an 25 el ectropl ati_ng

t r eat ferftetaher @by ¥ or A YRE et diomaRliat Dy sligatinedend s
eni_ngs Zgg of the resi_st Ia%er 28 as illustrated in
EPgted50n, fiph PUTepaPe Ot RBCCBRRALEFyEe a8 a5 tonet fayer 21a

formed on the releasable supporting plate 26 in such a
manner as illustrated in Fig. 23. A resist layer 28, in
which a pilurality of openings 28a have been formed in
accordance with a pattern of conductive path—formiﬁg parts
to be formed, i.e., a pattern corresponding to the
electrodes for current supply and electrodes for voltage
measurement in the connector for measurement of electric
resistance, is formed on this metalilic thin layer 27 by

photolithography as illustrated in Fig. 24. Thereafter,

‘the metallic thin layer 27 1s used as a plating electrode

-to subject portions exposed through the openings 28a of the

resist layer 28 in the metallic thin layer 27 to an
electroplating treatment, thereby forming metal masks 29

within the openings 28a of the resist layer 28 as

“illustrated in Fig. 25. 1In this state, the conductive
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el astoner |ayer 21A, netallic thin [ayer 27 and resi st
| ayer 28 are subjected to |aser beam machi ning,

thereby renoving parts of thé3resist |ayer 28,
metallic thin layer 27 and conductive el astoner |ayer
21A. As aresult, a 5 plurality of conductive

pat h-f orm ng parts 21 arranged in accordance with the
p@ié@f&n&@rm;@pnﬂmg Iﬂ@téfﬁ[@ﬁ?{ﬁ r 107 Gy RESLEEES
supply and el’ectrodes tor voltage. nedsurenent the

COMEEL DE 40E SRS BN Of s £ 208 d e Iﬁa?cﬁhsrh&}'ngce tHeby
formed in a state supported on the rel easabl

SEERSFInd God O Pl o er b Bssidd Lﬁéﬁf@ exb | rﬂné;dagllz%6 thin layer
Thereafter, the remaining netallic t hi n | ayer 27 and

NE? adndrasksd 20t e e Tedmmtesk frpmd hesur hacesrekutihe a
conductive path-formng parts 21. In the

ablovies dielse ré berhbphoctesss @stha- fetnhiady frerrtdd Florafrigiged in
the netallic thin layer 27 on the surface of the
coriuctd vee ef ast ortey dalyerr2 gy rmmpdielingedarthe electrodes
el ectroless plating nmethod, sputtering nethod or the

| i%e.cyxrentraunnlal driot dlmatinnglashg oretvallliage essurement
| ayer 27, may be used copper, gold, alum num rhodium
G (e |GREeCTRy TiRE MfaERmeseToT afhe lmsttalil estiistance are
| ayer 27 is preferably 0.05 to-2 gm nore preferably
Formss! g St RNt &ds the nedeasmbille, syeporting

forg%%hln layer is farnmed, and such a thin Iaz
iy U Gt e as 1% pibati RACEPBELFEdGLT

h
&ag@§ 029 are

sone .cases. |f _this thickness 25 too great on
ot AR STy BB Arved @Sﬂ Aofie" 2
%‘%?(r%dﬁ g%%glz trkrl%t aslulrI ctet.]sl %g %¥1 dlu% ?L%eb%%%—forming
" parts Z21.

In the above-described process, as a method for

forming the metallic thin layer 27 on the surface of the

‘conductive elastomer layer 21A, may be used an electroless

plating method, sputtering method or the like.

As a material for forming the metallic thin layer 27,
may be used copper, gold, aluminum, rhodium or the like.

The thickness of the metallic thin layér 27 1is
preferably 0.05 to 2 Mm, more preferably 0.1 to 1 BUm. If
this thickness 1s too small, no uniform thin layer is
formed, and such a thin layer may be unsuitable for use as
a plating electrode in some cases. If this thickness is
too great on the other hand, it may be difficult in some
cases 1o remove such a metallic thin layer by laser beam

machining.
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The thickness of the resist |layer 28 is preset
according to the thickness of the netal nmasks 29 to be
formed. As a material for forfitng the netal nmasks 29,
may be 5 used copper, iron, alum num gold, rhodium
or the Iike. The thickness of the nmetal masks 29 is
preferably at least 2 gm nore preferably 5 to 20 gm
|fthi gnLhiokagssssl ¢t oRSTBLLs e SHED: ks fmy

be unsui tab use as s agali %ase n some
CaSES:a bl W LS A READIRYN N0 nlet 1 grﬁ%ﬁ{@b'zxé to be
conducted by carbon di oxi de gas | aser, ereb

canduci i ve path-formng parts 21 of t he |ntended form
can be surely formed. On the other hand, a liquid -

pol ymeakCasuhstanse- £68r ib AEi NGt ehé Bhe £ AN s 29, may be
becone an insulating elastic 15 polyneric subst ance

s daei digpdsy ed,rdrsS, aARidiechnon g dt, hensditacerofkththeike .
connector 10 for neasurenent of electric resistance

as i || urtrahedknasEi gf e hbeithyadios MNgia praterdbly at
| ayer 22A for insulating part. The rel easabl e

dwapor t3 nop phatre 2ecfemrabhiyclh aopbor ahi.t y1pftite thickness
conductive 20 path-formng parts 21 have been forned,

i1s theen smsdger ismpbsegtend theksehmeashbl ensuppebienfor use as

plate 26, on which the naterial |ayer 22A for

_|m%ﬁﬂ%aﬁﬂﬁgnﬁérﬂaﬁ§§ BaefomeoEAs@s -as il lustrated in

Fig. 28, thereby bringing the electrodes 13 for
cur r entR3upPFGT dpRfR | RE - eieRd 14 fRiTe DAl sgducted by
nea ur engnt in the connector 10 for neasurenent of

EIP&d16: Sce 1PRES - cBREAEPYWFPRIPRE] Ve Path-forming

%ggggfg NG conductiue paLh Lorng pacts 2L

On the other hand, a liquid polymeric substance-—
forming material, which will become an insulating elastic
polymeric substance by being cured, is applied on to the
surface of the connector iO for measurement of electric
resistance as'illustratéd in Fig. 27, thereby forming a
material layer 22A for insulating part. The releasable
supporting plate 26, on which a plurality of the conductive

path-forming parts 21 have been formed, is then

‘superimposed on the releasable supporting plate 26, on

which the material layer 22A for insulating part has been
formed, as illustrated in Fig. 28, thereby bringing the
electrodes 13 for current supply and electrodes 14 for

voltage measurement in the connector 10 for measurement of

electric resistance into contact with their corresponding

conductive path-forming parts 21. Material layer 22A for
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insulating part is thereby forned between adjacent
conductive path-formng parts 21. In this state, the
material |ayer 22A for insulabbng part is then

subjected to a curing treatnent, whereby an

insulating part 12 nutually 5 insulating the adjacent
conductive path-formng parts 21 is forned integrally
V!ﬁsl.'hltahﬁr%:}g#@ Ve t@ﬂetrl'&:f réy (ﬁp@zrett%.egl aﬁiﬂgcent

connecto or measure nt 0 ectric resfstance
Q%ﬂMﬂ%%ﬂ#Bﬂﬁé%hJﬂdﬁ@ﬁﬁﬁ&%%ﬂsn25'9 129%nibesfgteasahl e
supporting plate 26 i's rel eased, 10 thereby obtaining

ah rdapton dew ppffarheln%@rlfattm%t ARt $howWRehNsEbYected to
20, in which the anisotropically conductive el astoner
laayarr iy its-datnrgial hhdreednon nshe afheat pastr iacauebaily
the connector 10 for measurenent of electric

riesiisi=aricey the lPtjtdembeeddesdriebed tprgeemsngaparts 21 is
means for applying the polyneric substance-form ng
retreredalin gy a6 yused ba ther icotidng tiethed taucbhrasng parts 11
screen printing, roll coating nethod, blade coating

retch o nore dtive 110k €0 rTve ashirekweeds off efLhetmaterealistance

| ayer 22A for 20 insulating part is preset according

betrieen Fbeness 18flusitaadiegh ingFaart 292 to be formed.

The curing treatment of the material |ayer 22A for

i nsul atfhgr peed sl getiepPT yire it d byl b IRAATRY -

treatment, Specific heating tenperature and heating

e edy Qpéaé&lfqéfbla? pre®érTi Aevitew of FH@ EPﬁatéFCf—h%n
ast oner rlal the materi al er 22A for
hgypagpnalaar &Hd %ﬁgh| P@ aeésotroplca ly conductive

elastomer layer 20 is integrally formed on the front
sﬁrface of the connector 10 for measurement of electric
resistaﬁce.

In the above-described process, as means for applying
the polymeric substance-forming material, may be used-a
printing method such as screen printing, roll coating
method, .blade coating method or the like.

The thickness of the material layer 22A for
insulating part is preset according to the thickness of
insﬁlating part 22 to be formed.

The curing treatment of the material layer 22A for
insulating part is generally conducted by a heating
treatment. Specific heating temperature and heating time
are suitably preset in view of the kind of the elastomer
material forming the material laver 22A for insulating part,

and the like.
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According to the production process described above,
the conductive el astoner |ayer 21A, in which the
conductive particles P are déSpersed in a state
oriented so as to align in the thickness-w se
direction, is subjected to the 5 | aser beam machi ni ng
to renove a part thereof, thereby formng the

‘conduc r v
form égc\’l? gnfcgn?%% %%{h%%f&n?& d‘%étlve &fjlast%n%]?ove

HQ%?%d%&udﬂlﬁ@“éﬂ%§%%&%%cHb&%xpéﬁﬁ form,Rg cRarhs %%nductlve

charged with a necessary anbunt of 'the conductlive

RRitdiclies B and hawegskhe iexpeckadcenduaiibvi kY Q@V%o
been forned, can be surely obtained. Further, since a

Rl 1t uhyt%k e ckeRddctiive patBotiohn ARG Babtsc2dd to the

arranged in accordance with the pattern of the

dlegetr edes hddhaniedr kentremoppl ¥ padtekvetreodesthédrkpy

15 vol tage neasurenent are forned on the rel easabl e

Sappdnig nge ploatiec26yveapdthheéomat ety abrikayenr a32Atcher

insulating part is then forned between these

dongucteidy € opat, hsborthiag aparhd s2iropndasd lip) eohddctdovehe

curing treatnent, thereby fornming the insulating part
zasa@maﬁiéawe@pﬁﬁalﬁy wbadhctrpuduektageopeth—20rhayer parts

in which an insulating part 22, in which the

8&n§h@€g@é yaﬁbué|é§CPsa@rMo@m@Rn§toﬁttBE|c0h6§c59@ﬁ

f or med can be surely obtained. In addition, it is

Qﬁﬁ§&€§§§r§ FBdu§éVéﬁge%B§n§¥9§Ctﬁ8IEonﬂHcﬁhVéEYahave been
great number . of ferronagnetlc substance 25 parts are
PFQﬁ&edCFBero?HFﬁéytﬂ tah7&€6t ropi cal Iy conductive

elast Si nce the f.ormn

conduc Vtél%% h’SJfrb(‘r%anéﬂéjfallty o theéj conc}uctlve path-

forming parts 21 arranged in accordance with the pattern of
the electrodes 13 for current supply and electrodes 14 for
voltage measurement are formed on the releasable supporting

plate 26, and the material layer 22A for insulating part is

' then formed between these conductive path—forming parts 21.

and subjected to the curing treatment, thereby forming the
insulating part 22, an anisotropically conductive elastomer
layer 20, in which an insulating part 22, in which the
conductive particles P do not exist at all, has been formed,
can be surely cbtained.

In addition, it is unnecessary to use an expensive
mold, in which a great number of ferromagnetic substance
parts are arranged for forming the anisotropically
conductive elastomer layer.

Since the forming step of the conductive path-forming
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parts 21 by the | aser beam machi ni.ng i s conducted on
the releasable supporting plate 26, the surface of
the connector 10 for neasurefént of electric
resistance is not damaged in the formation of the
ani sotropically conductive 5 elastoner |ayer 20. The

‘connector devices for neasurenent of electric

S f th |nve t.ion is_nqt ol _'
i R e EAT T S

C}!elé%"s%h:f e%aédcpglb Al r%%ac%d%% theretd, LA Rk the

exanpl e easur ement of el €ctric

r&Hrt AN MR e i et %?sn@qg&h@%{ge%@gncgom not

-the second enbodi nent shown 1 n Figs. and

iddotisfd ALi80 dHE HGma3Qont be %@n%tl%t%g%%mg EBnkifi€tive
third enbodi nent shown in Figs. 0,

EaGnr 15 wrecending to the fourth enbodlnent shown

in Fig. 11 and other connectors for measurenent of.

el ectrrrer eshstadse deeLesdi NGr tied Her PI@SENUE electric
i'nvention. Further, the anisotropically conductive
eleasitsarerce kﬁy&me2®x@3¢nhe1auehthbat1a eondlcihived to the
path-formng part is 20 fornmed so as to cover all the
elester-ddes-ribachembet iogkentenneotli ngrébest cbdegesoprmay

be that of the so-called dispersed type that the
sorddéciavd opar mayl ¢ addedotbairpgd. in an el astic

pol ymeric substance in a state oriented so as to~

al i gn Tor acxamRkdessha ek ¢ledt i dh fHemsstsurgngnt of
chains 25 of the conductive particles are dispersed
PﬂegtﬁPgnéeﬁﬁﬁééPFSnmﬁHeP@oﬁnY<E¢e§P?|€°nn6Ct°r according

resi stance-neasurin aratus for _circuiit board> 68
to the second embod meg% shown in Figs. 6 and 7 as

illustrated in Fig. 30, the connector according to the
third embodiment shown in Figs. 9 and 10, the connector
according to the fourth embodiment shown in Fig. 11 and
other connectors for measurement of.électric resistance
according to the present iﬁvention.

Further, the anisotropically conductive elastomer
layer 20 may be such that a conductive path-forming part is
formed so as to cover all the electrodes in the set of
connecting electrodes, or may be that of the so-called
dispersed type that the conductive particles are contained
in an elastic polymeric substance in a state oriented so as -
to align in a thickness-wise direction thereof, and chains
of the conductive particles are dispersed in a plane
direction thereof.

<Electric resistance-measuring apparatus for circuit board>
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Fig. 31 illustrates the construction of an electric

resi stance- measuri ng apparatus for circuit boards

according to a first enbodi et of the present

invention, and Fig. 32 illustrates, on an enl arged

scale, a principal part of the 5. electric

resi stance- measuri ng apparatus for circuit boards

shown Ln_Fi T ctric_resjistance-nmeasuri .
apparafid 1 8¢ ThpdirehEa i RIS AR Thet | o ric
%’&q@ﬂ‘éﬁ'{}lew' as(fﬂ'lshtﬁ'(')lé %)%q:atﬁﬁsv%rgtr' %q_llJC¥1i%r Egggldgg a%@ording
upper - si de adaptor arranged on one surtace
(epRere S G ddinfdrd oFl)rd doeshtd Gt bnb0KE Fig. 32
to be iInspected, the electric”™ resistance of which

shawld e JBasy et ANd{ydOoWer 1% de R4aREBR1SBart of the
arranged on the other surface (lower surface in Fig.

Sh)etirde: afe dihe Gidetiics Heand hpberBeuksngpectedcuAtlboards
opposed. relation to each other. In the upper-side
ataptoird®ig @annector device 25 for neasurenment of

el ectric resistance of the construction shown in, for
exanpl Bhe Fehectl?ic whé€hs t sneeFradwged- 0y onepasandsace

side (upper side in Fig. 31) of the circuit board 1 20

o rom iitn Ypectied acico rgriogl ded thén ftime tbamkodumbeateis

(upper surface in Fig. 31) of the connector 10 for
geastrarded b velrddraild yr esirengiog Bn theetoamdet adaptor

device 25 for nmeasurenent of electric resistance, a

GRe aguprgee. srdenecshedircebdapaeslspstfaraspeckiagn Bs) side
arranged through a first_ 25 upper-side anisotropically
EénduetirFaishbeeradsl Ao BruraEPEFLEf i hBpeBLPERTLC

el ectrodes 42 are arranged on a front. surface_(l ower
SGPFECETTR Fifg"3L) GPOffsPenBeggured, and a lower—side

adaptor 50 arraanged on the other surface (lower surface in
Fig. 31) side of the circuit board 1 to be inspected in
opposed relation to each other. |

In the upper-side adaptor 40, a connector device 25
for measurement of electric resistance of the construction
shown in, for example, Fig. 12, which is arranged on one
surface side (upper side in Fig. 31) of the circuit board 1
to be inspected, is provided. On the back surface (upper
surface in Fig. 31) of the connector 10 for measurement of
electric resistance iﬁ the connector device 25 for
measurement of electric resistance, a one surface-side

circuit board 41 for inspection is arranged through a first

‘upper—side anisotropically conductive sheet 44. A

plurality of inspection electrodes 42 are arranged on a

front surface (iower surface in Fig. 31) of this. one
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surface-side circuit board 41 for inspection according
to a pattern corresponding to a pattern of relay

el ectrodes 15 in the connecto? device 25 for

nmeasur enent of electric resistance. On the back
surface (upper surface in Fig. 31) 5 of the one
surface-side circuit board 41 for inspection, _
LAl Sl SOL0das S LG AT 30990 D AGGAaNEe Wi o a

a pattern corresponding to an arrangenent pattern o

HAandand ccﬁfﬂé%‘iga%ﬁtg gége ! 1248%.49 ¢ 27 o6 %‘i%rcql‘ii%ges 15

plate 48, which w escri bed subsequently, an

the fRsSReGhiad herdindle 38 l8CiiQdesetdndl 8 electric
electrically connected to their correspondi ng

imspeatdiie el egt tadepadR. sibeapkechppde phatecd8ihsrig. 31)
provi ded on the back surface of the one surface-side

G cdid dmeargh &b dedls idensfieeiiion soaraugh &osecorgection,
upper - si de ani sotropically 15 conductive sheet 45.

- THemsnieladc talede: rpldatse 448 ahe srremgad fihoatcsutbace with a

(lower surface in Fig. 31) thereof, a plurality of
stedricamd camrasgemeriinge ltec tmodes a4geaenanged temn of standard
standard |l attice points having a pitch of, for

eamplidemnert, 81 eprotsg mh of &n2¢lentribdesplstandérdwhich
arrangenent 20 el ectrodes 49 are respectively

@lidcdt %ecéilelsyﬁré@ﬁﬁe@ﬁl@éeﬁ@eﬂttﬁé’rt éndi ke &srépeFsdes 4grminal
of the one surface-side circuit board 41 for | '
CASEEEOCES ﬁﬁréE@he@ﬁ€t§é€@ﬁéyuﬁﬁépe§¢8§ to their

ani sotropically conductive_sheet 45 and to a tester 59

RESEFR PRSP AP SRIEC G ﬁéteciterG?Fr 4fed) ~of the

oot 08E, 025 PLELE B 0P LS. APPRLI 0% mac

%ﬁ% akge%% %%et%%es%h%%gkggs%ggvggrghﬁ%rnggh021790r
inspection through a second upper—side.anisotropically
conductive sheet 45. This electrode plate 48 has, on a
front surface (lowér surface in Fig. 31} thereof, a
plurality of standard arrangemént electrodes 49 arranged on
standard latiice points having a pitch of, for example,

2.54 mm, 1.8 mm or 1.27 mm. These standard arrangement

electrodes 49 are respectively electrically connected to

‘the terminal electreodes 43 of the one surface—-side circuit

board 41 for inspection through the second upper—-side
anisotropically conductive sheet 45 and to a tester 59
through internal wiring (not iillustrated} of the electrode
plate 48.

The first upper-side anisotropically conductive sheet

44 in this embodiment is the so-called uneven distribution



10

15

20

25

type ani sotropically conductive sheet conposed of a
plurality of conductive path-form ng parts (not
illustrated) arranged in accofdance with a pattern
corresponding to the -pattern of the relay el ectrodes
15 of 5 the connector 10 for measurenent of electric

‘resistance and each extending in a thickness-w se

dd,?{ ertaln‘i%ota{b%%l Sl guct | the%[ptcohl#) LUgh' gked)

veni ng armong tHese con ve ormng parts

t}ﬂﬂ'&ﬂ?&}) %od Q;%Hcﬁ%cecl%e @athﬂf%rﬁﬁﬂ%u SLYE (not

path-form ng parts are fornmed by cadsing 10 conductlve

pantisahes dg he-confeal 18d dck 02 ahnkeulaihng pekasthe
pol ynmeric substance in a state oriented so as to

adrgiedgdridiad R kmes gawite@ ndivre¢hieoRe 1 i€ el BEULBHERT1S of
part is conposed of an insulating elastic polyneric

s taeec todhiloh fdeemadeiirearhal bt b@e@@ﬁiﬁiUCt‘é‘dQstance and

particles at all or 15 scarcely contains them. On

tdaehotdafentdmd;, ithe sedohtecdppetisel déreanisat rapdcahly

conductive sheet 45 is the so-called dispersion type

dmissdiartdpice glalnt dardudtlilve tsheetl) t hatergonduogt ameng these
particles are contained in an elastic polyneric 20 :

subsiugidy el wadhstfatraiop paréd $o mvtteladli gnsihabe them.

t hi ckness-wi se direction of the sheet to form chains,

dhe comeuetidives peftht-heresngupeirye paet fermedapy causing

di spersed in a _plane direction of the sheet. The
éP&QPF&lﬁSIFﬁéﬁﬁ&1§§b§9aﬁ€e§oaﬁ§168ﬁdH@tFVelQ§Ulatlng
ﬁrtlcles nakln% p these first upper-sid

2 C

PSSHFoBPCAPEY 1 CcOHAGERPGE Lhedt hATANATLBRERY SO a5 o
SRREE: R EAATL PSSR Sl SONSUELLY® ISR RIS e
is composed of an insulating elastic polymeric substance,
which does not contain the conductive particies at all or
scarcely contains them.

On the othér hand, the second upper—side
anisotropically conductive sheet 45 is the so-called
dispersion type aniscotropically cqndugtive sheet that
conductive particles are contained in an elastic polymeric
substance in a state oriented =0 as to align in a
thickness-wise direction of the sheet to form chains, and
the chains of the conductive particles are dispersed in a
plane direction of the sheet.

The elastic polymeric substances and conductive

particlies making up these first upper-side anisotropically

conductive sheet 44 and second upper—-side anisotropically

conductive sheet 45 may be suitably selected and used from
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those exenplified as the el astic polyneric substances

and conductive particles making up the

ani sotropically conductive eFastoner |ayer 20 in the

connector device 25 for neasurenent of electric

resistance. 5 In the | ower-side adaptor 50, an other

surface-side circuit board 51 for inspection is

thooVéedeeg(erfﬁdiﬁaé& $ Ofiyd %Si%l%cc“co %_lyg'%trr' d€$183% ces ana

conposed of ‘an 1 nspection electrode a for current
ek Ly el I 5 Qe 2321 9ol 3

?r}eggg:{urce%ent EH‘élv]\llntir!.Lf:tﬁ‘ are arlr]rl ng d,t%loai n ao stOgteaL ¥

sepphated, d ramsagh otingfer o aRe elhehrsiWdaceyetide 25
el ectrode 3 to be inspected of the circuit board 1 to

e r REReatRterd & fldianged on-dhethnert, surface (upper
surface in Fig. 31) of the other surface-side circuit
board 1hlther1bhspesthenaiifpaseosdanse WMhdr asPati€EAside
15 corresponding to an arrangenent pattern of the
atiheruits Wdaee-Hi dreliegivaatasn3 itso phevikspectaed, pgdrs of
as to be located wthin a region of an area

eouspead tentn ted edieradegi @achocompoatdy ft ke dinlsgrection
surface-side electrode 3 to be inspected. Term na
ellectirgdes H3a foor counmeerit ssuppplyy aandd 220 inspectdlon

el ectrodes 53b for voltage neasurenent are arranged

& e astee 16 23y rifoac & Bt adife GRIseYCesiegd . c Whdgiht argogrganged,
51 for inspection according to a pattern

dor Pe§iGd MEPEF aliedl drcangefEnCthatret? R esC&h§ar §uriface-
arrangenent el ectrodes 61 of an el ectrode pl ate

60,
| RASEn S5 GENAd%e dOs &N BEFPSEESEqRénthy. CHieY t board 1 to

erm nal el ectrodes 53a for curregt suppl

p and
&r Hﬂ%ecéﬂeé]ct FoFe $B3HHEr Onyéﬂhtea éoﬁé“as?‘b%gﬁﬁﬁt (ypper
eslu?f arclecailnl %i%qn%%%t %q:' tt%et Ig)?:lhregZsurface—sid.e circuit board
51 for inspection in accordance with a pattern
corresponding to an arrangement pattern of the other

surface~side electrodes 3 to be inspected, so as to be

located within a region of an area equivalent to the region

occupied by the cother surface-side electrode 3 to be
inspected. Terminal electrodes 53a for current supply and
terminal electrodes 53b for voltage measurement are

arranged on the back surface of the other-side circuit

Vboard 51 for inspection according to a pattern

corresponding to the arrangement pattern of standard

arrangement electrodes 61 of an electrode plate 60, which

will be described subsequently. These terminal electrodes

53a for current supply and terminal electrodes 53b for

voltage measurement are electrically connected to their
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correspondi ng i nspection el ectrodes 52a for current
supply and inspection electrodes 52b for voltage

measur enent. Ani sotropically &nductive el ast oner.

layer 55 is integrally formed on the front surface of
the other 5 surface-side circuit board 51 for

i nspection. On the surface of this anisotropic ally
conductive..el astoner_ .l.ayer . 55, are far c
O e AR D e e a8 rien Toach e oge® supply
[ : LWt S- I SUr [ [ )
O%H%oﬁqﬁg%ggpléj\gqt ieto1 h e %?%%03 (e2 %g%g Bi g’:&l%%%r%eﬁl? gfglrg I&Sglljcy
and | NBREChLLHpELEELy OUSaRbe [ 0L YOLL AR ERSHLEIENt; o
maki ng up each of the pairs of I1nspection el éctrodes.

st Atd NG, RRYrimed SAUthRl le oS whatdng bire ceandygii-ve
path-- .formng parts is forned between adj acent

Ganckicdd we RAtdr SQHHRG a5t S 26 ihRece@RAUCt i M€ the

pat h-form ng parts 56 are 15 fornmed by causing

canduedd W parild GlraSoit® opd ceontyaicaeduich ivanel Asttbakirngayer
el astic polyneric substance in a state oriented so as
t5® ,aldmgn farmed hicakines sonidse tdiviee paican foandngt barts 56,
insulating part 57 is conposed of an insulating

elbdsth cagiolopmer iiatsulbshiaace whitbh sdoéscret (oppeai Rurface
conductive 2 0 particles at all or scarcely contains
timeMigThe 1)amifs botbpiivagkey téonded ectaodrasStantpr| gpsicent
55 in this enbodinent is fornmed in a state that

| SwPPde @nCupPePecEirnagds citiorieg 5281 fosf vPhsage measurement

conductive path-form ng parts 56 protrude from'the
Sakiace Ubr e iofs gt PRdrpaPt §PSPegtivRecbPEEEPERE -

plate 6Q is provided on the hack_ surface (lower '
ing BegE 37) "BtUeRdYotREPI &b PHcEResFRRIABFFE YR PATh-

_%oard 51 for insp%ctio Bhrou%h a_ l.ower-side. 73

orming parts 15 forme etween adjacent conductive path-

forming parts 56. The conductive path-forming parts 56 are

formed by causing conductive particies to be contained in

. an insulating elastic polymeric substance in a state

oriented so as te align in a thickness-wise dilirectilon, and
the insulating part 57 is composed of an insulating elastic
pelymeric substance which does not contain conductive
particles at all or scarcely contains them. The
anisotropically conduﬁtive elastomer layer 55 in this
embodiment 1s formed in a state that surfaces {(upper
surfaces in Fig. 31) of the conductive path-forming parts
56 protrude from the surface of the insulating part 57.

The electrode plate 60 is provided on the back
surface {lower surface in Fig. 31) of the other surface-

side circuit board 51 forx inspectidn through a lower-side




10

15

20

25

ani sotropically conductive sheet 62. The el ectrode

pl ate 60 and | ower-si de anisotropically conductive
sheet 62 correspond to the el éétrode plate 48 and
second upper-side anisotropically conductive sheet 45
5 in the upper-side adaptor 40, respectively. The

el ectrode plate 60 has, on the surface (upper surface

G S0 RETROL A ALY (Of Lhe standar

arrange arranged ‘on standard

Iattlc o h : y .

o LS N 240 6 TR0 oA PR oty
/VIRNGSTRY fleat r&d%%r%sg%n%ﬂ get rt'h%%h%ct%ﬁ@eﬁ&ﬁge 48

to the term nal electrode 53a for current supply or

el idPmalipplactyiode 53k hebpuekiage coRasHE¢BNENBEL 45
the other surface-side circuit board 51 for inspection

tihr ahgh e i-eukle Sidde tar 30t r eRispakky veepducthyelectrode
sheet 62 15 and also to the tester 59 through interna
wilaEitRg 60nolas i bhustheated)faek t(hepetk-eetikgdeepliat 816§0. 31)
The | ower-side ‘anisotropically conductive sheet 62 is
tthe reofcalal @durdiliper sifonheypeaadasdt ropaogkhynt electrodes
conductive sheet that conductive particles are
édneairregeidn can s¢lkasieird peltyrieri po20tsubsvangeai piach of,
state oriented so as to align in a thickness-w se
dereerponlee Pobrh ehai As$ amdorha.gRaims dfach hef the
conductive particles are dispersed in a plane
gitPBERT 8n 2rsAnpRBSskel coTREdEsnEcEPvel patRiFat AY ng
parts 56 in the 25 anlsotroElcaIIy conducti ve

EPasester Fay éPeshepreralaBllfcRade RPghepr current supply
BRatHE, o an b Pettboh SIPnEh it hot o Enet faent of
p |

the other surface-side circuit board 51 for inspection
through the lower-side anisotropically conductive sheet 62
and also to the tester 59 through internal wiring (not
illustrated} of the electrode plate 60. The lower—side
anisotropically conductive sheet 62 is the so-called
dispersion type anisotropically coﬁductive sheet that
conductive particles are contained in an elastic polymeric
substance in a state oriented so as to aiign in a
thickness-wise direction to form chains, and the chains of
the conductive particles are dispersed in a plane direction
of the sheet.

The conductive path-forming parts 56 in the
anisotropically conductive elastomer layer 55 preferably

have higher conductivity in its thickness-wise direction

than that in a plane direcition perpendicular to the
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t hi ckness-wi se direction. Specifically, the conductive

pat h-form ng parts preferably have el ectrica

properties that a ratio of thé electric resistance

value in the thickness-wise direction to the electric

resi stance value 5 in the plane directionis 1 or

| ower, particularly 0.5 or Jlower. If this ratio

eﬁ G595 L. A SULTGNL K| gui ng_b Det ¥EE L h e hOSDERL N ve
e a for curren é nspec

” q:‘?n'\?xg;blpa‘}rt r%%%%a%ﬁ%sgﬁ%gegﬁeﬁcl& %‘i éQOFE§tles

uctive h-form ng part becones

'ttha”EH)é he di ffo'fC‘-Hhte 'erie%%'fﬁc‘?%%istt%n%a%‘éﬁﬁee| RCLRLC

resi stance with high precision. Fromsuch a point of

WiHe Wk e Fdilsled @Qr%%&%o%ftbh%heC%@@@%Eh%erB@&%kﬁh@é Ealue
the conductive path-formng parts 56 is preferably

9t @r0Piknev @i R+ iSKCh san 3 s_i@t«@Qpl galky ca0nedugt bve or
el astonmer | ayer 55 can be fornmed in accordance wth

ayepr.oper process, for exanple, a process described

in Japanese Patent Application Laid-Open No.

2000- 7296601 20r Thio edaséeds pb) yaredrw cresth St ancasy arelkween
conductive particles nmaking up the anisotropically
¢thedictpeet iohasflemeroday é2a55oandulrorer- sigely and the
ani sotropically conductive sheet 62 nay be suitably
dobperédoanglesedofieofLbt fosevekeppki ireaduasmens through
el'astic pol ynmeric substances and 25 conductive
EﬁﬁtF@Pé@cﬁ&Wﬁn@a@b“ﬁﬁémaﬁgséﬁrﬁpﬁéabﬁyoméénB&@hvvéo that .
el astoner |ayer 20 in the connector device 25 _for
AeaBa¥eRBnfiof 1618&t APcSPBS SREREeLO7Heasure electric

resistance with high precision.

From such a point of view, the filling rate of the
conductive particles in the conductive path-forming parts
56 1s preferably 5 to 50% by volume.

Such én anisotropically conductive elastomer layer 55
can be formed in accordance with any proper process, for
example, a process described in Japanese Patent Applicaticon
Laid—Open.No. 2000-74965.

The elastic polymeric substances and conductive

particles making up the anisotropically conductive

.elastomer layer 55 and lower-slide anisotropically

conductive sheet 62 may be suitably selected and used from
those exemplified as the elastic polymeric substances and
conductive particles making up the anisotropically
conductive elastomer laYer 20 in the connector device 25

for measurement of electric resistance.
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A cl earance between the inspection el ectrode 52a for
current supply and the inspection el ectrode 52b for
voltage neasurenent in the ofher surface-side circuit
board 51 for inspection is preferably at |east 10 pm
If this clearance 5 is shorter than 10 gm a current
fl owi ng between the inspection el ectrode 52a for

curreng éyegkxnegd?g{;ﬁeeﬁ NERECLE O L EGL I Ofiec 32D Y2a £or

vol t age neasur enen roug

Qﬁ_{rﬁ%l{@ réﬁﬂiﬂ.yp Al tq’l% Q.%%?J@%% 1'3)'ng ré’l e%% rBIa@t 52 bt f B®Yvol tage

be difficul't I'n sone cases to neasure electric

'ﬁ%ﬂéﬂfﬁ%&%ﬁMﬂHWﬂﬁéﬁbﬂﬁ%@cb%kqgcecﬁlbﬁec@&ﬁﬁ&thﬁegrdtB@ for
upper limt of the clearance is determ ned by t

Szt e FLHHI S 1hNSREGLQR 18! Bt T ijﬁst}‘f"{’sd éf&rance

di mensi ons and pitch of "the other surface-side

alse@Hades: IHe he imsSpacted reahalh BgihheretfechdtRA
is generally at nost 500 11m |If this clearance is too

liovaghedtti ome e tdickiid GRlat fiomr safreectasesphbysSHhtiabhy
arrange both inspection electrodes correspondingly to
dmspefcttie edtelvanrosligr Habe feirdecélteger ndesuBemenbethrough
i nspected. In the above-described electric
tés sraseetivas peithg - f2@mapparatras £6r bepwast hbohr dsp that
an electric resistance bet ween any one surface-side
dlte @0 HE ﬁltfél@@l‘tnsaeép@é gadept socoepeypondlagtric
ot her surface-side electrode 3 to be inspected in the
ECredgits6ard th b IBePrRSpELLEd is neasured in the
fO||OMAng nanner 25 The circuit board 1 to be
i nspect®d-7¢ %\W‘%g}&f‘%’c e fmpsgsdrytidoQh itde GReemce

he | [-Si r
%gedé pe%ﬁ%%%egadgﬁFoglg%ea SEQ% ggsgggtlgedgngggg%gon

electrodes and the dimensions and pitch of the other
surface—-side electrodes 3 to Be inspected relating thereto,
and is generally at most 500 Mm. TIf this clearance is too
long, it may be difficult in some cases.to suitably arrange
both inspection electrodes correspondingly to one of the
other surface-side electrodes 3 to be inspected.

In the above—dgscribed electric resistance—méasuring
apparatus for circuit boards, an electric resistance
between any one surface-side electrode 2 to be inspected
and its corresponding other surface-side electrode 3. to be
inspected in the circuit board 1 to be inspected is
measured in the following manner,

The circuit board i to be inspected is arranged at a
necessary position between the upper-side adaptor 40 and

the lower-side adaptor 50, and in this state, the upper-—
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si de adaptor 40 is |lowered, and the | ower-side adaptor

50 is lifted, thereby bringing the anisotropically
conductive elastoner |ayer 206in the connector device

25 for measurenment of electric resistance into contact
under 5 pressure with one surface of the circuit

board 1 to be - .inspected and at the sane tine,

bri ngi | st ropj.c y GO ctiv _ast r

I%iy&e](? %%é%orerne olng t%%e%%’nta%s%r zfcelog?eq{ %Zi%n%éiraptor >0
st facer si de gl f o t ; i Nspect; it ;
cont act %’d%ﬁpr%lﬁ%ﬁﬁq’h&hheé gq{rhler 1.()‘i)tslucfr%1 a% eCSJ ductive
L1 i drfdh 11 BAN b D R TIRREI R dlVRS1Bf §od S @
measurabl e stiate. In this neasurable state, a current

Qe RSB o Al dbe o i SRl d eth Retivren ddwe Rlecinaede

12 for current supply in the connector 10 for

Rasderenti of @leduriadd Jesind aeeand ded 1 to be
i nspection electrode 52a for current supply in the

- Qirtre ctivd aget Aidechnd rGinid  dieay,d i dg@mg ighspect i on,

one electrode 14 for vol tage neasurenent anong the
elreictatodesi A Ifyorcoralucager aredsistement lelyeat Gisc&ldmyned on the
connected to the one surface-side electrodes 2 to be

Zoramis pactfedd © dadiggredthed; sanfGldeage deetoieemitthdoard 51

“designated one electrode 14 for vol une neasurenent

&9 amsnssPeen om toelcostieste WBRlerf grrogeiurggerith the other
measurenment in a pair of inspection electrodes .
SEdaGec AT FhcoMmeeed o3 dt hér PesdirPReersidde This state
el ectrode 3 tQ be inspected corresponding to a 25 one
3t PadESSIF&@dietedde 2 to be inspected el ectrically
connected tp the electrode 14 for volta e gfasurenent

V

is nmebSube® BATSARARI8cEFRESr e3i START 1R BTt

%%ﬁu%n%s7éupplied between the electrode 12 for current
supply in the connector 10 for méasurement of electric
resistance and the inspection electrode 52a for current
supply in the other surface-side circuilt board 51 for
inspection, one electrode 14 for voltage measurement among
the electrodes 14 for voltage measurement electricaily
connected to the one surface-side electrodes 2 to be
inspected is designated, a voltage between the designated
one electrode 14 for volume measurement and an inspection
electrode 52b for voltage measurement in a pair of
inspecticn electrodes electrically connected to an other
surface-side electrode 3 to be inspected corresponding to a
one surface-side electrode 2 to be inspected electrically-
connected to the electrode 14 for voltage measurement is

measured, and an electric resistance value between the one
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surface-side el ectrode 2 to be I nspected electrically
connected to the designated el ectrode 14 for voltage
nmeasurenent and its correspondi’ng ot her surface-side
el ectrode 3 to be inspected is gained on the basis of
the 5 voltage val ue thus obtai ned. Measurenent of
el ectric resistances between all the one surface-side
electrodes. 2 to be in t.ed.and their ar.r espand
T T - e el R de 3 P HeS 9 S ad e Y
b nduc Suce jvel ' el r.ode
:é?#%r Vé%ﬁ%@gﬁﬁ%g%ﬁsgﬁ%ﬁgmyéﬁ%%H%g§%52%é§§rPﬁﬁ#ﬁg%
SiAGRGT{ Da PHAC eSS MR A ] SHHQI % b e ¥ig
3§%¥age nmeasurenent in gégg :é%é# gbﬁ%e%ﬁﬁngc e

el eclddes Plid he COmREHAg K& o RASY @RNG Qi s of the

electric resistance are electrically connected to a

ongeL sild asensd deukd Bliectyede 2 to be inspected in the
circuit board | to be inspected, 2 circuits Cl and C2

for voltag@remasur efeat cate: cf pLopdtbetyeepethe=0NLI1 the
surface-side electrode 2 to be inspected and its

cord espofiadianG iotdher] ssifcaes: 9 de el delspedeed tadb@heir

i nspected as shown in Fig. 33. In such a 20 case, a
higgherspraldisdh ettbeen saur felcectsiiide Hésicstrades 3valoude by
the circuit Cl for voltage neasurenent and a vol tage
Vialredied were ibrec @iondOz tegr byolstage sseaslyembandiag an
adopted, and an electric resistance val ue between the
e ecd4 diode velldageodeazurenisa ti opdet desagaaited .
correspondi ng 25 other surface-side electrode 3 to be

i nspect@dthe YarreadercTiped Has?Ee D - t'HIAR vol hjetrodes 14

val ue. According to the electric resistance-neasuring
f@r voltage measurement in a set 12 of connecting

electrodes of the connector 10 for measurement of electric

resistance are electrically connected to a one surface-side
electrode 2 to be inspected in the circuit board 1 to be
inspected, 2 circuits Cl and C2 for voltage measurement are
formed between tThe one surface-side electrode 2 to be
inspected and its corresponding other surface-side
electrode 3 to be inspected as shown in Fig. 33. 1In such a
case, a-higher value between an electric resistance value
by the circuit Cl for voltage measurement and a voltage
value by the circuit C2 for voltage measurement is adopted,
and an electric résistance value between the one surface-
side electrode 2 to be inspected and its corresponding
other surface-side electrode 3 tp be inspected is gained on
the basis of this voltage value.

According to the electric resistance-measuring
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apparatus for circuit boards of the above-described

construction, the connector 10 for neasurenent of
electric resistance of the céastructi on shown in
Figs. 1 and 2 is provided on the upper-side adaptor
40 thereof, whereby 5 tolerance for msregistration to
the one surface-side electrodes 2 to be inspected in
an.electric II .connec 0 ion,to the _cir
oA 1 1% B8 %ﬁﬁﬁ%ﬁ Oé%q§ %ﬁ¥Qﬁl SRat elrec %%%al

CCE’OS“SE%M G BOLD S6LEO0 13 07 1 UL SUBR! i ocric

a or VO tage neasur enent

r&lhed%fe rc%%%t%d&ﬁ%% isRsRectiedrGan be apd 2 is

sure I eved even when e circuit board 1 to be

'Nﬁﬁeﬁﬁ drs dr 9 ddt-arieR aRdas @Ogrt%%EeB'fnbﬁheQEby

- sized one surface-side électrodes 2 t
'ﬂb?l@%trﬁga Ady rddidditradinee theral eslkr @dgfaaef-@&de

“current supply and the 15 el ectrode 14 for voltage

R A eeahstdad innsw atedthhiemegchonnecting
other, the electric resistance as to the circuit
lo@arrth th diro te thas pectoed tcamakel easubed iwsblectbiighs high,
precision. Fig. 34 illustrates the construction of an
aleedthatc e12@trdsiadt anoeeredsur ofg bappardeasrbde 13 for
circuit boards according to a second enbodi nent of

tve nemds evppliw emdl el ecanddei ¢4 351 Modsbpat measphemant to
enl arged scale, a principal part of the electric

ras shgnceregssiing gppatards Rotocbecineprepdgidsan be
shown in Fig. 34. 25 The el ectric resistance-measuring
Sppalat gehigvedciovedi hsdaitds §i&6HditngorsSt het8ebBnd

enbodi nent is_ constructed by vertically arramglng an -
&ﬁﬁgpngﬁelgdéﬁggp 7@ area and has a great number-of small-

gized one surface-side electrodes 2 to be inspected. In
addition, since the electrode 13 for current supply and the

electrode 14 for voltage measurement are electrically

" insulated from each other, the electric resistance as to

"the c¢ircuit board 1 to be inspected can be measured with

high precision.

Fig. 34 illustrates the construction of an electric
resistance—-measuring apparatus for circuit boards according
to a second embodiment of the present invention, and
Fig. 35 illustrates, on an enlarged scale, a principal part
of the electric resistance-measuring apparatus for circuit
boards showﬁ in Fig. 34.

The electric resistance-measuring apparatus for
circuit boards according to the second embodiment is

constructed by vertically arranging an upper-side adaptor
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- EPEEPr ddes T53 §*E R Fanféd - 862

40 arrahged on one surface (upper surface in Fig. 34)

side of a circuit board 1 to be inspected, the

el ectric resistance of which7%houl d be neasured, and

a lower-side adaptor 50 arranged on the other surface

(lower surface in 5 Fig. 34) side of the circuit board

1 to be inspected in opposed relation to each ot her.

T, el de dapt_or s the sa const ycti

AF Bl O R anete e R BB 9 sice
ISt r rat, rdi i rst

gﬁfﬁ%.%e%m T o R o %%%% %?165%1%%0

GGG R HOM G825 fh@ul@%“ﬁ%%%%&e@f et | '1E>wer side

resi stance of the construction shown i'n, for exanple,

Bpthd NG drd RS RNged %&hk&esuQEB%% QQ6R@Qesﬁk§ﬁce in

(lower side in Fig. 34) of the circuit board to be

imgpectsd.sidge RowHded: fOnitthedaaek 1subf ace ﬁa%p(ebqwar in
surface in Fig. 34) of the connector 10 for

eitent] :afi ogl eet daehr eshstrancehé NuppercoONieci@iptor 40
device 25 for neasurenent of electric resistance, an
ditalse rehes wefac ecsisde-veitrion tsbaared ubbefrek idrspaapiton s the
arranged through a first |ower-side anisotropically
edrductiov e eslieehn2@-6edsulnngl epprodeupl ateo@ing to the
provi ded on a back surface of the other surface-side
dilreli erbodicte®t -f or i nspection through a second
| ower - si de ani sotropically conductive sheet 65. This
el ect r beletl at @S0~ hbde 13 REMe Tonst raitnet s deieice 25
el ectrode plate in the |ower-side 25 adaptor of the
ePEcPPPEUrERratande SAE4SEL NG 4P FARREGs O Tacbbr BPRGTEYCTLON

the first enbodi nent. A plurallt% lchlggpgg&ggged on the

other surface side (lower side in Fig. 34) of the circuit
board 1 to be inspected, is provided. O©On the back surface.
(lower surface in Fig. 34) of the connector 10 for
measurement of electric resistance in the connector device-
25 for measurement of electric resistance, an other
surface-side circuit becard 51 for inspection 1s arranged
througﬁ a first lower—-side anisotropilcally conductive sheet
64. An electrode plate 60 is provided on a back surface of
the other surface-side circuit board 51 for'inspection
through a second lower—side anisotropically conductive
sheet 65. This electrode plate 60 has the same
construction as the electrode plate in the lower-side
adaptor of the electric resistance-measuring apparatus
according to the first embodiment. |

A plurality of inspection electrodes 52 are arranged
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on a front surface (upper surface in Fig. 34) of the
ot her surface-side circuit board 51 for inspection
according to a pattern corres8ponding to a pattern
of-relay electrodes 15 in the connector device 25 for
measurenent of electric 5 resistance. On the back
surface (I ower surface in Fig. 34) of the other

it r ii0s ti
ter aacfeﬁ ﬁd C'Ha %1% aresglr%rfgﬁgeéﬁi I%%gccg?&aﬁget\%le ﬁther

J%tactreg—rs'ld“eorcrﬁ%%'{d b A0 53N AL %B%?@E‘E‘ioﬂa%%gg%g to a

arrangenent el ectrodes 6 the electro

Fﬂaﬁé@er@pco@c&%s}}%nm%gr eIPECH g L Hienak i 8L eet EEeS RS 15

are electricall'y connected'to their correSponding

1iRS ReG ihrRladhr edes 2225 Fie hihelLirbRWRE- Skdeiectric

ani sotropically conductive sheet 64 in this enbodi nent
iredife a5@ecal badtHaeNeRk b6 FLOYL [ DBwet YP@rface in Fig. 34)
ani sotropi cally conductive sheet conposed of a 15

plfurdld tychefr canduckve deaichrtafif Bgapar 68 €80t inspection,
illustrated) arranged in accordance with a pattern
cemmespdndilrg ttrodielke Spabtrer arebntyhke fel agcekdatredesth a
15 of the connector 10 for neasurenent of electric
reditstrance ravdgprosddhgexbendi rgrangamehitckatssrni s€ standard
direction, and an 20 insulating part (not illustrated)
EFrengemend adeagfreAeseblcofdibei véeparpdeéophihg part and
to mutually insulate them The conductive
EQPhIﬁGPﬁFﬁ@Vﬁa¢?§méPélf6#ﬁ€§r999§aé§|ﬁﬁe @bﬁ@&é%?@ély
particles to be contained in _an insulating elasti
58P9ﬁ€FF9 §9b§P§ﬁEeCPﬁr§S§939énarP@ﬁ?@até6na§l?6t9@des 52.

al ign | t hi ckness-w se directiaon. The insul ating
part }% "sejoo‘iﬁr - dhadtas frﬁj’PéﬁféﬁYc Cﬁ&%ﬁﬁ“@ sheet
%ﬁbstan h do S, no contaln Rhg conduct i

uneven dlstrlbutlon

par ticl %saF P lg?n 815 he"so=cal

type anisotropically conductive sheet composed of a

plurality of conductive path-forming parts (not
illustrated) arranged in accordance with a pattern

corresponding to the pattern of the relay electrodes 15 of

- the connector 10 for measurement of electric resistance and

each extending in a thickness-wise direction, and an

insulating part (not illustirated) intervening among these

conductive path-forming parts to mutually insulate them.

The conductive path-forming parts are formed by causing
conductive particles to be contained in an insulating

elastic polymeric substance in a state oriented so as to

-align in the thickness-wise direction. The insulating part

is composed of an insulating elastic polymeric substance,

which does not contain the conductive particles at all or
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scarcely contains them On the other hand, the second

| ower-side anisotropically conductive sheet 65 is the
so-called dispersion type anB%otropically conductive

sheet that 5 conductive particles are contained in an

el astic polynerlc substance in a state oriented so as
to align in a thickness-w se direction to form

| ch of the conductive particles
are]%:S Bgrsegg'ns %IE% '

n a p ane direction of the sheet. 10

The el @ﬁt ‘cﬁePSLMQ’th& gubg %8”&&5 ﬁtﬁidl&&é‘ij“&idé/e
particles naking up t Rese first Tover-sid
aarﬂlsﬁﬂﬂagiﬁ?éﬂ ¥ CORANGLINE R8T (84 ; %n@h%e%%ﬂ@alled

| ower - si de ani sotropically conductive sheet 65 nmay be

Ui bl 9t Fehegled ARG 4ol danap dhese tevemehikiednas

the elastic polyneric substances and 15 conductive
RHd S dTRHd MG R st Re-caicsaioRIdCahl ¥n egRduyeki ¥8lymeric
el astonmer |ayer 20 in the connector device 25 for

FRASH RN n0fa elteddd 0t ife@Siestt aRcas It thégn in a
above-descri bed el ectric resistance-neasuring

i aratess —fwdrs ec idicwictt lomartds foam ehedhsi, c andsitbkanbeins of
20 between any one surface-side electrode 2 to be
ithspectedictang pegtdodesspardidigretrked sor hapéaseddirection
el ectrode 3 to be inspected in the circuit board 1 to

o€ ithepedteed-is neasured in the foll owi ng manner. The
circuit board 1 to be inspected is arranged at a 25
necessary %kﬁﬁ?%@wPQkﬁmﬁﬁﬁpt%ﬁb%ﬁﬁﬁﬁe%l%ﬁﬂzﬁﬁﬂﬁ%ﬁtyﬂﬁ

and the | ower-side adaptor 50, and in this state,
B655ﬂ01§ﬁd@a§&§§t8p &hGSPSfP6ﬁéré&weénélﬁﬁeaPéﬁEFrgPaéallY
adapt or .50 82

- conductive sheet 64 and second lower-side anisotropically

conductive sheet 65 may be suitably selected and used from
those exeﬁplified as the elastic polymeric substanées and
conductive particles making up the anisotropicaliy
conductive elastbmer layer 20 in the connector device 25
for measurement of electric resistance.

In the above-described electric resistance-measuring
apparatus for circuit boards, an electric resistance
between any one surface-side electrode 2 to be inspected
and its corresponding other surface-side electrode 3 to be
inspected in the circuit board 1 to be inspected is
measured in the following manner.

The circuit board 1 to be inspected is arranged at a

nhecessary position between the upper-side adaptor 40 and

the lower-side adaptor 50, and in this state, the upper-

side adapter 40 is lowered, and the lower-side adaptor 50
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is lifted, thereby bringing the anisotropically

-conductive elastonmer layer 20 in the connector device

25 for neasurenent of electr8z resistance in the
upper -si de adaptor 40 into contact under pressure
with one surface of 5 the circuit board 1 to be

i nspected and at the same time, bringing the

t t l,ast . 2 int .
?Q'n B O Q135 araRsE i B ftaréﬁégeﬁ-lg' Bohdetive
}sscto%{ecre 7 4he.d querysl de adaptor (800t 9-contact
pr ess re Wlthnt he otcher surrace OF t e Clrcult

Meaen. rjebrrfe%t % kéelé ected,; TS Statepl uﬁger side

e state. I n this measurabl e state current

%fda?at%%n%toa'ltntov%o%%a'c% SRRk %@e@%h‘é’%e%lttﬂeoﬁ'ee%wgée of

or current supply in the Connector

RBas Wieent: ofoaleat roc b%efih%béﬁ%%dofanﬁh @tu ea@r s8hdetime,
adaptor 40 and the electrode .15 12 for current

HHIRIGY rig HHRe 6QRRRGLYH chA 1H0koRBasHL @Be Rt a8k oRkeCt Ber 20

resistance of the | ower-side adaptor 50, one

dlreaiheodenbé dteir \vehtiage 20edsur araBluran®Ag blicelectric

el ectrodes 14 for voltage neasurenent electrically
caniethades dnt ke dneesusftdecaghgdeoel 60t Aadescbothet under
i nspected is designated, 20 a voltage between the

- gesisgrated idihe télecotthede st4fhoe ov¥olkbrecheasutebeard 1 to

and an el ectrode 14 for voltage neasurenent
Sleedmppealtieg .cofhest etat® bh dtrrseralbeesisd .
el ectrode 3 to be inspected corresponding to the one

sur f ackR stlyks enertpiRiel @ Ytse insputtiad diec rgudapt

25 _connected to the designated el ectrode 14 for
Véﬁpggés ﬁ@&@&ﬂ@ﬁeﬁ?tW§eﬁe§§8rSéecéﬁadﬁnlél@@FrFBfrent
resi stance val ue between the one surface-side

.gpgg Yod& }h@ocsgneﬁgﬁgcggdfgg measurement of electric

resistance of the upper-side adaptor 40 and the electrode
12 for current supply in the connector 10 for measurement
‘of electric resistance of the lower-side adaptor 50, one
electrode 14 for voltage measurement among the electrodes
14 for voltage measurement electrically connected to the
one surface—-side electrodes to be inspected is designated,
a voltage between the designated one electrode 14 for
vplume measurement and an electrode 14 for wvoltage
measurement electrically connected to an other surface-side
electrode 3 to be inspected correspoending to the one
surface-side electrode 2 to be inspected electrically
connected to the designated electrode 14 for voltage
measurement is measured, and an electric resistance value

between the one surface—-side electrode 2 io be inspected
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el ectrically connected to the designated el ectrode 14

for voltage neasurenent and its correspondi ng ot her

surface side electrode 3 to B2 inspected is gained on

the basis of the voltage value thus obtained. 5

Measurenent of electric resistances between all the

one surface-side electrodes 2 to be inspected and

t hei correspondi ng ot her _surface-si de el ectrodes

o e RS R L Y . B IR eSS ERGR 11 cor
' t for S n .

S B B s Lo e e g T A U EE ke

HM%%%%ﬂQ%%H&@%@%M&EH&R@

of connecting electrodes of the connector 10 for '

BAS WaNBMe Qfa18lLAHsC cHt@Singl@ance are el ectrically
connected to a one surface-side electrode 2 to be

i nspectiedshPehBBt ChE CHi PRk drdsiOtdhe-dd naspaat el the
and 2 electrodes 14 for voltage neasurenent in a set
bhofsinannestding ellectredes of tbheeconspeteedl@nfiotheir
nmeasurenent of electric resistance are electrically
cannecrethdimqn toidre susifefcace-isiede lekecbriaede 33tbobbe

i nspected in the circuit board 1 to be inspected, 4.

2@ sgerangd sa@l beCZonGcard BF Bocceskiagéynehsugéngngn
are forned between the one surface-side electrode 2

ed dgd rodes gdctfed aed tiegs oersagspordiingoobheflesignated.
surface-side electrode 3 to be inspected. In such a
case, arhilghezpoveiercaiprg Mot vilales cflasdctedsfs 14

the circuit Cl1 for 25 voltage neasurenent, the circuit

- E2TF P LIGI0Cage RSB RR, & £RE &Pr efii FOEBSFBINY

%glta e nmeasurenent and the circuit C4 for voltage

&t Offs tGoSPBASCAR &R EPECPPREuBMent of electric

resistance are electrically connected to a one surface-side
electrode 2 to be inspected in the circuit board 1 to be
inspected, and 2 electrodes 14 for voltage measurement in a
set 12 of connecting electrodes of the coﬁnector 10 for
measurement of electric resistance are electrically
connected to an other surface-side electreode 3 to be
inspected in the circuit board 1 to be inspected, 4
circuits Cl1, C2, C3 and C4 for voltage measurement are
formed between the one surface-side electrode 2 to be
inspected and its corresponding other surface-side
electrode 3 to be inspected. In such a case, a highest
vaiue among voltage values of each of the circuit Cl for
voltage measurement, the circuit C2 for voltage measurement,
the circuit C3 for voltage measurement and the circuit C4

for voltage measurement is adopted, and an electric
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resi stance val ue between the one surface-side
el ectrode 2 to be inspected and its correspondi ng
ot her surface-side electrode83 to be inspected is
gai ned on the basis of this voltage value. 5
According to the electric resistance-neasuring
apparatus for circuit boards of the above-described
%OJESJ'%J %C&cl:eorlz‘a tJEe et eet(}}tq chhel% feo rs rEEf%Scz%Lesq%%t .eqfelg_trode 2
el ectric resistance of the construction shown in FigQs.

. i : IS r a
o P B Pt B PR e 40P e
UIAG S o 1O I il AR SW IBGE 08 PhRCHEQUES o2 tnis
to be inspected and the .other surface-side electrodes
ddiahp iSpected in an  electrically connecting
operation to the circuit board 1 to be inspected is
hi gh, secbtbhaingl esttheak1680pe6t +88: 9kt Mddsuring
el ectrode 13 for current supply and el ectrode 14 for
\pitsage v aRH ey ifto Hdae-dene S Whea e@ovieddetloeg bieade
2 to be inspected and the other surface-side : _
eloactiroste 13 11,0 the donsypeciced 10arfoie reusal-gmaahi efedlectric
even when the circuit board 1 to be inspected is |arge
inesdsdaraed dfaghe goestt ru2G lonnséowaf isnmdlibssi Zedndné is

‘surface-side electrodes 2 to be inspected and ot her

Profdceds icde beltéc tppges 53 deo aderitegpédt edd Lpwer-side
addition, since the electrode 13 for current supply
aRgritre l0ecthedebys thderediceade rnBasureiehraiien to the

el ectrically insulated fromeach other, the electric

95 ESTTLPARCE 188 CdoChe Oficfedi tobbsr anEPEETEE and the other
i ns ected,cangﬁe neaéur d with hi%h preci sion. The
EPELPFFC SrHESI SEERLEORESS dr ity PEppRPREGSSHceBr 8Png 85

electrically connecting operation to the circuit board 1 to
be inspected is high, so that electrical connection of both

electrode 13 for current supply and electrode 14 for

voltage measurement te the one surface—-side electrode 2 to

be inspected and the other surface-side electrode 3 to be

inspected can be surely achieved even when the circuit
board 1 to be inspected is large in area and has a great

number of small-sized one surface-side electrodes 2 to be

‘inspected and other surface-side electrodes 3 to be

~inspected. In addition, since the electrode 13 for current

supply and the_electrode 14 for voltage measurement are
electrically insulated from each other, the electric

resistance as to the circuit board 1 to be inspected can be

measured with high precision.

The electric resistance-measuring apparatus according
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‘achi eved. Further, as the anisotropica

to the present invention are not limted to the above-
descri bed enbodi nents, and such various changes or
nodi fications as descri bed be$dw nay be added thereto.
For exanple, in the first enbodinent, as the other 5
surface-side circuit board 51 for inspection of -the

| ower- side adapter 50, various types nmay be used so

far .as a _state .that .t.he i_nspection_el ectrode,52 for
2k Qe inisheationoh derisad o5 fup bl

°! roas - "
P s R SR e SRR, Ry B T0beBn e aeEt %
Ul U136 2sdQleaHe0063 040G b}epéeggggggggggge

el ast OB ok &YWETe 5Oin MBYe bE: MSE it £ONHUCtd V8e other
path-form ng parts are forned corresponding to each

Qfurthe d nSprCtdigRuls ebactr adesod2ihapbeed b@NLESWAR! Yower—
and inspection electrodes 53 for voltage neasurenent.
IsisRecidagitcal et r edes ouentiheseaah bepuebdwebCchaa as a
conductive elastoner is provided, and further probe

pitkte thatpedhr tihegpectrdaypnakiecheodsed2asoirnspeethansupply
el ectrodes. 20 When the circuit board to be inspected

iegida igispgiod-iogi ddecpriodeed3cifpecuivd lbegedpetherempstnoaking
need to provide the |ower-side adaptor. The present

iugy enoicdy wifl Lrnispesitiaft elebérddser hbud bspacelicakliyally
by the foll owi ng Exanpl es. However, the 25 present

icrpascited ite At othert sdrfaceneifel FoaFAgoERaAprashe

I.n the foll ow ng Exanples, a single-sided printed
ePPegiciteho&Pd BF ARE1EYPRew ng specification was used

as a 86
Further, as the anisotropically conductive elastomer

layer 55, may be used that conductive path—-forming pérts
are formed corresponding to each of thé inspection
electrodes 52 for current supply and inspection electrodes
53 for Voltage.measuremeﬁt.

Inspection eiectrodes, on the each tip of which a
conductive elastomer is provided, and further probe pins,
if permitted, may also be uséd as inspection electrodes.

When the circuit board to be inspected is a single-
sided printed circuit board, there is no need to provide
the lower—-side adaptor.

The present invention will hereinafter be described
specifically by the following Examples. However, the
present invention is not limited to the following Examples.

In the following Examples, a single—-sided printed

circuit board of the following specification was used as a
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circuit board to be inspected. A single-sided printed
circuit board having dinensions of 3 cmby 3 cm in
which 4 el ectrode groups in 86tal each conposed of
600 el ectrodes to be inspected 5 having a di aneter of
100 mand arranged at a pitch of 0.2 nmare forned on
one surface thereof (the total nunber of electrodes

t(ﬁ ch’b]ot SIFeth?dt 2b%420 Sé)ecncd fpvery 2 electrodes anong

|nspected in each electrode

group 5 & £l6l .6Ald Ysonectad 40 eaeh B heydl

t hr ough i nternal g to orma circu

| ctar , e
infhgentn 2 5 sorlgpde 0 B s

(e i fQimImasy rcﬁﬂ&ﬂio Qefl £h&ddsL troe%eSt:L%@%%}:téd

connector for measurenent of electric resistancé of

t}{lﬁrlfr%t | OV NG SRECI 1 Cafd Qi YRR %rﬁ%%%%@i 'aﬁl_ %C%Eft@ﬂn%%

with he construction shown 1 n Figs.

Insuldd iavge sthsiddate (Ol s uv=eyd aﬂher@ﬂcﬁss(the total number
fiber-reinforced epoxy resin, 20 D nensions of

iorfs W latd thigp b sta atee ilnkbecte0 2pmoxX ) 1,0 @naimex e@y5 2mm

Set (12) of connecting el ectrodes: D nmensions of
ellecttrode f amangy rdmt 6Wppllyeotiddeando deedhnspdetkdr in each
vol tage neasurenent (14) 50 mx 50 m 25 C earance
lsdtemdaeds emtoupd @ tfeore lagtrdma Idupslopnegt3pdang each other

el ectrode for voltage nmeasurenent (14) 30 m Pitch of
§érougd) igrtegdvdectimgoeltectfiogdes: cA@0WiE (the number of

circuits in each electrode group: 300; the total number of
circuits: 1,200).

<Example 1>

{Connector for measurement of electric resistance}

A connector for measurement of electric resistance of
the following specification was produced in accordanée with
the construction shown in Figs. 1 and 2.

Insulating substrate (11):
Material: glass fiber-reinforced epoxy resin,
Dimensions Qf insulating substrate {(11):

160 mm x 100 mm x 0.5 mm.

Set (12) of connecting electrodes:
Dimensions of electrode for current supply (13) and
electrode for voltage measurement (14): 50 Mm x 50 Mm,
Clearance between electrode for current supply (13) and
electrode for voltage measurement (14): 30 Mm,

Pitch of set (1l2) of connecting electrodes: 200 Mm,
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87 The nunber of sets (12) of connecting el ectrodes:

600. .Relay electrode (15) : Di nensions of relay

el ectrode (15): 120 min diametver (circle) 5 Pitch of

relay el ectrode (15) 350 m The nunber of relay

el ectrodes (15) 1,200 [Connector device for

measurenent of electric resistance] An

ani sQt.ropi cal | onduct i el ast omer | ayer s, fornmed

on o FEORDEH Sd0 S6F ot Ha 2AbSJe ABBEFIHEE CORREEORFS. 600.
f repen f. electric resistance in the

?%%%%gM%%¥%%#ﬁﬁ%%r&¥% ‘produce a connector device for

nmeasuy. nt. of l ectric resistanc 1) ld: A mld

for SBFERRicE=, 68 ERreb: PhBrERPRY Tondiet ol 6 M dnerer

el ast@Agi1l.gyer was produced in accordance with the

construction shown in Fig. 14 and the foll ow ng

specipf:icat i, e Lfical by, .a ial of

respgéﬁﬁgeO%fg??%&agzggﬁggggsélgfétégg%gﬁ,’36) in a

top freecaund@) ardre20yachettomubtar ¢es(35)1 js0dron,

and the thickness thereof is 10 nm A material of

f [eTamregiet idewsides tfnc endaayi@emdnI2 of Fedts ikl ¢elistance]

the planar formof each layer is circular, and

di mrenshonsni heteghias el B00cniaat iivanel £+ taner 100y &t | was

t hickness. A material of a non-magnetic substance

|fayere B 33)friontt kertfepef orfc ehEe3@bove-dedcy ibedmconnector

resist subjected to a curing treatnment, and a

e eesynerendofofi €188 nhe rAsiwttanical iof the following

non- magneti c substance |layer (38) in the

manner to produce a connector device for measurement of
electric resistance.
(1) Mold:

A mold for obtaining the anisotropically conductive

elastomer laver was produced in acceordance with the

- construction shown in Fig. 14 and the following

specification.

More specifically, a material of respective
ferromagnetic base plates (31, 36} in a top force (30) and
a bottom force (35) is iron, and the thickness thereof is
10 mm. A material of ferromagnetic substance layers (32,
37) 1s nickel, the planar form of each layer is circular,
and dimensions thereof are 300 Um in diameter and 100 Mm in
thickness. A material of a non-magnetic substance layer
(33) in the top force (30) is a dry film resist.subjected
tc a curing treatment, and a thickneés thereof is 150 Um.

A material of a non-magnetic substance layer (38) in the
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88 bottomforce (35) is a dry filmresist subjected to
a curing treatnent, and a thickness thereof is 100 m
(2) Material for elastonmer: AB8er 15 parts by wei ght
of conductive particles 5 having an average particle
di aneter of 10 mwere added. into 100 parts by wei ght
of addition type liquid silicone rubber, the

|4 t dt f '
PR nto A oS 4 AR %ﬁéﬁ%ﬁﬁ%%ﬁ"sﬁiﬁﬁnyaa

t [, f | ast . L.n.th b b
s ot el °§<’%raagt2ucc&<§te%ﬁ8¥§% 28 185900 .
)grﬁafgrltahle Mel ght, . QfGare particles) obt a| ned by

plating core particles conposed of nickel with gold
vere ugedeasik hﬁaE@QdyﬁtwfghQ%f ' &&ﬁ&;cﬁkﬁ‘e %é&@f’dfé’s

of the material for elastoner was 4,

YRR &R r2RCpal i3k ﬁri'aﬁ%ttr Qp'o%a'lby uﬁoﬂg%t L¥%8ed

el astoner | ayer: The material for el astomer thus

preRAnet was-tabpy edidne df beat tSuhf ageeofl itlied silicone
connector (10) for neasurenent of electric resistance

hyuseree e indsuiganttheariety rkowaisNngud cogedr ical al ag€baming
(20A) for elastoner, and the top force (30) 20 and the
botetadmefndr by (3% swaree raduanded , onharebgnprepatang zof

this material |ayer (20A) for elastoner and a back

swrtfeade loffarthe lesrhosetror 10 the aecsetrdmertildd process,
electric resistance, respectively. Thereafter, the

rdtoers dlaviegpaie cORCANYf emoghist dhebywasighbj eét tHet geaght
curing treatnment 25 under conditions of 125C and 2
REUCSTEhiPRE tasgiep) ngPa2 ingdghEt Péatiepdcere2pgrEpcles
portions | ocated between the ferronagnetlc subst ance

p&wgpge@sﬁf &Fcﬁﬁé paﬁhfgpég (ggf used as the conductive

particles. The viscosity of the material for elastomer was
4,800 P at a temperature of 25°C.
(3) Anisotropically conductive elastomer layer:

The material for elastomer thus prepared was applied
to a front surface of the connector (10) for measurement of
electric resistance by screen printing, thereby forming a

material layer (20A) for elastomer, and the top force (30)

~and the bottom force (35) were arranged on a front surface

of this material layer (20A2) for elastomer and a back
surface of the connector 10 for measurement of electric
resistance, respectively. Thereafter, the materizl layer
(20A) for elastomer was subjected to a curing treatment
under conditions of 125°C and 2 hours while applying a
magnetic field of 2 T to portions located between the

ferromagnetic substance layers (32) of the top force (30)
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89 and the ferromagnetic substance |ayers (37) of the
bottom force (35) of the material |ayer (20A) for

el astomer in a. thickness-w s&9direction thereof by
arrangi ng el ectromagnets on a | ower surface of the top
force (30) and 5 a lower surface of the bottom force
(35), respectively, and operating t he el ectronagnets,
81 S AR L Il goe AULAGE 3,108 cne votcom

&§§; aﬁﬁﬁ’cﬂpﬁﬁ%ﬁ%¥qggaaﬁ?¥%r &ZQ§b ?o%%§|%ﬁggtgﬁgr in a

conducti ve par g magneti smin

19, sudrRrted; 50 as A aldo Dchlerfetoffe IS thickness

direction at the portions |locate n the sugﬂaces of

A% Bl eCUiRAe: 38l e %&Sthgh%o§|%§2969r30 and
| ayer (20 t hus obtai ned was subjected to |laser beam

ORI G U G RAN 1HOW AR AT Iraser (3515 thepebYively, and

renovi ng portions |ocated on the surfaces of regions
etawaan righe hee specitinsmagineatsr, odes rebyt Forsehs, ( 48) thef front
connecting electrodes in the portions containing the
cordact v pard icoreecteorf qim) hdoe pebtuarsetk) o6f electric
cross form Addition type liquid silicone rubber was

treen sftianiced 2@ iedibe tomerhdlke epor(R0BNS cOK)kaiandgt hee
addition type liquid silicone rubber was subjected to
aoadiichid ver patrantl egngehibdsadiot mepsesfish25€ andtate
hours, thereby form ng an anisotropically conductive
ErASPEREY Spa@ér te2@)Lignhas tbﬁo@hépﬁgeéSCUﬁﬁécﬂéFeCtlon at
devi ce % for neasurenent of 25 electric resistance.

Chp BPEEEPRE FOSPSEEneB- rBgsaPrhgcappatatiis Fepnecting

circuit board: |
electrode set regions.

The elastomer layer (20B) thus obtained was subjected
to laser beam machining by carbon dioxide gas laser,
thereby removing portions located on the surfaces of
regions between the respective electrodes of the sets (12)
of connecting electrodes in the portions containing the
conductive particles to form hole portions (K) of a cross
form. Addition type ligquid silicone rubber was then filled
into the hole portions (K), and the addition type liquid
silicone rubber was subjected to a curing treatment under
conditions of 125°C and 2 hours, thereby forming an
anisotropically conductive elastomer layer {(20), thus
producing a connector device (25) for measurement of
electric resistance.

(4) Electric resistance—-measuring apparatus for circuit

board:
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90 The above-descri bed connector device for

measurenent of electric resistance was used to

produce an electric resistan@é-nmeasuring apparatus

shown in Fig. 31 conprising .an upper-side adaptor and

a tester. 5 <Conparative Exanple 1> An electric

resi stance- nmeasuri ng apparatus having a circuit board

for in c n ont surface,of . whi

electrgg8 gkgpecﬁ??ég sépp nn%ﬁ%OEI%%¥ o%e§°¥ peasurement

Vot tage f@ﬁ%%né@erv% O ea%%%d'a@lg tl%ctrlc

el ectrodes t Inspected, a co cting e rfhe

comased Of na LORAYGS | }ﬁ%afﬁﬁﬁg rPhQVipded an %omprlSlng

front surface of the crrcuit boar for inspection,

aH @ ded-di ingk oMahProdieed i n  accordance with
the construction described in Japanese Patent

A@m&my&ﬁaﬂmvéiggﬁn@pgﬂ]bb. 2000- 74965. 15 In the
circuit board for inspection, the electrodes for

currenhnsdpptyrandret eets0desné 95 uYDhd ageoABacHE eeing a
each had di nensions of 120 mlong and 40 gm wi de. A

- digandnc ddeetdweer timspelcgdiongdenf ahec #rpent ssufpky aﬁdwhlch

the electrode for voltage neasurenment was 40 m the

- teieckresie s2F cof curerengnseppilyg amenede cvasdesOGomyol tage

silicone rubber was used as an elastic polyneric
felstasrerftomefrer fiomgetheorcespertiing frenbéectandes to be
ni ckel particles plated with gold, which had an
APEPEGESar Bi CoBNGCARBOeReBbeTo CATPRSEd afed casductive
conductlve particles. 25 [Evaluation] A total of 200

S PSHPReB 0 RE QY 1069 e AspEeréd SHEtpRE O&bbUe- déseribeoard

eci,fication were provi ded, and an
%%r lnspecﬁion andpa holdgng member was produced in

accordance with the construction described in Japanese
Patent Application Laid-Open No. 2000-74965.

In the circuit board for inspection, the electrodes

- for current supply and electrodes for voltage measurement

each had dimensions of 120 Hm long and 40 Um wide. A

clearance between the electrode for current supply and the

electrode for voltage measurement was 40 Hm, the thickness
of the connecting member was 0.06 mm, silicone rubber was
used as an elastic polymeric substance for forming the
connecting member, and nickel partiales'plated with gold,

which had an average particle diameter of 10 Mm, were used

~as conductive particles.

[Evaluation]
A total of 200 circuit boards to be inspected of the

above—-described specification were provided, and an
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91 electric resistance of each circuit in these
circuit boards to be inspected was nmeasured by neans
of the electric resistance-nmBasuring apparatus
according to Exanple 1 and Conparative Exanple 1 to
make a judgnent as the connection 5 fault when the
nmeasured val ue of the electric resistance in the

(o if. - i r . .CcQuUNt.i t he _numhe
R R SR S LR U8 I T

[ i jt JRASH ' f Cthi .
P‘gés/iki?ajﬁlz:seﬁle}oéfJ&é\/\{ii!lwi"v(':ahg t}%o was 1%37 \g;@al%l%'g%gr eF’J\/\h/%s e(} e%r%ﬁg

1QGs il g Gt d—Roands; ol Q0% hMid R 0 iAY o EddGple 1 and
el ectric resistance-neasuring apparatus according to
Eai @t idve Wiidihtdhe ROBRIKOT Seideidnt RRAREUS RAWNRG+:ion
a circuit, the nmeasured val ue of ~ el’ectric resistance
fauttd afhasBSchle Meds ddegheia MRS o35 the amere ri0 reishigdbhce in
boards (1,200 circuits x 100) in the electric

res stiaRaerimasir Y PP S, A NGtduhting the number
Conparative Exanple 1. 92 CLAIMS 1. A connector for
reesgcghent of ‘el ectric resistance, conprising an

i nsul ati ng substrate and plural sets of connecting

el ect rddes merahgedtion aufbentoSuwrinceit dfodtds having a
insulating substrate -in accordance with a pattern
EGrcEdpondingg Meg sarsgt verieop fa eplegitglict yesfistance of which
el ectrodes to be inspected in a circuit board to be
magpecfbdr tiHeohay etay i€ ansgistidic ecigfcndti deasidoul (@ B0
neasur.ed, 10 wherein_each of the sets of connecting

EREEY SSeE 190) in the electric resistance-measuring

apparatus according to Example 1, while the number of
circuilt boards having a circuit, the measured value of
electric resistance of which was 1 & or higher was. 25
among 100 circuit boards (1,200 circuits x 100) in the
electric resistance-measuring apparatus accofding to

Comparative Example 1.
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conposed of at |east 3 electrodes of electrode(s) for
current supply and el ectrode(s) for voltage
nmeasurenent arranged in a st@te separated from one
another, at |least one of these electrodes is an

el ectrode for current supply, 15 and at |east one
thereof is an electrode for voltage neasurenent. 2. A
connector for nmeasurenent O%Lgig tric resistance,
conprising an insulating subst e and plural sets of
connecting el ectrodes arranged on a front surface 20
of the insulating substrate in accordance with a

patter . Gord, .rn%c}roer%a%q}lte%e@lt()fofa eﬁlelé[t iict y of

el ectrodes to e 1 nspect Inacircuit board to be
'ﬂ§§¥§¥éﬁée,tg%nmﬁﬁ%gﬁb‘%ﬁf%ﬁ%%ﬁ%%%ﬁgoguﬂgkﬁgtéhQthpQQIal

nmeasur ed, wherein each of the sets of connecting

Gt 31 Nne o124 C ATRREEGJR 2 rehagkhodasaf ekoaUl EBRface
supply, which are | ocated at vertical positions of

afgles apRAIEHE nkO sedchk ra@kheh b@carngatanghien angaZtern
el ectrodes for voltage 93 neasurenent, which are

lcocategoatl ihhe tat hepatektrincalf ap@dutrh0isyobraagkesrodes to
opposite to each other, said electrodes being

ber angeedciteda ist at eisepartabedrtir amm breianptheed, 3thA
connector for neasurenent of electric 5 resistance,
edrpitirdicngean sitavgkabifnghd ghsshatédahd pkasakedsets of
connecting el ectrodes arranged on a front surface of

t he | BRI hEaUbAF dilee | 90Tt cof dugeaiiing & lsmtrades is
corresponding to a pattern of a plurality of
EPBEPEEHeStt 8T BE2PRspeleqtrRIGScPECAILEChBARE (Fb BRT

i nspected, the 10 electric resistance of which should
Sgr%@g§uﬁgaply and electrode(s) for voltage measurement

arranged in a state separated from one another, at least
one of these electrodes is an electrode for current supply,
and at least one thereof is an electrqde for voltage
measurement. |

2. A connector for measurement of electric
resistance, comprising an insulating substrate and plural
sets of connecting electrodes afranged on a front surface
of the insulating substrate in accordance wifh a pattern
corresponding to a pattern of a plurality of electrodes to
be inspected in a circult board to be inspected, the
electric resistance of which should be measured,

wherein each of the sets of connecting electrodes is
compoSed of 2 electrodes for current supply, which are
located at vertical positions of angles opposite to each

other in a rectangle, and 2 electrodes for voltage
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wherei n each of the sets of connecting electrodes is
conposed of 3 electrodes of an el ectrode for voltage
nmeasurenent, an el ectrode forggurrent supply and an
el ectrode for voltage nmeasurenent, which are arranged
in a 15 state separated from one another so as to
align inthis order. 4. A connector for neasurenent-

L] | J : j i i nsul at i ng
S i AP S BB g e e

d f t f 2Q of t i | ati :
PR o A T Foparter A ° B5rr Segonaragtrodes

patter

t ; it f.el.ect :
R o B bt ET TRk afRgres.
nspect ed T b ’

her o B e G e e s G Eaneet g ‘ol et adSs i s

2 comesed Aomdral8ely ades el l%ﬁ’:i%lg‘le GLhQ4eakRr and plural

current supply, an el’ectrode for voltage neasurenent

alta A el REINQHE Hplel BHRRE S¥RRhYedMBnCh #k8nt surface
arranged in a state separated 94 from one another so

ast tthaaliirgmliat it Susdeatedb.inTheceennaekokiftdr a pattern
nmeasurenent of electric resistance according to claim
Tarrebponieme roeac hadftetriie ofebepllnedes tiobfcaleefrodes to
supply and the electrodes for 5 voltage neasurenent in '
thee igetpegftecoimeet icig celiecbradd hasbeaiheperikedg thea

di rection perpendicular to the arrangenent direction
sflattese glegdtsitades. o6, wiiehcshnudtliobef neagsasdr enent

of electric resistance according to any one of clains

| to S"heomeleiereh 4D Prarsgis whbfcomiegtisiecaastepdes is

eIectricaIEy connected to any
composed of 3 electrodes of an electrode for voltage

measurement, an electrode for current supply and an
electrode for voltage measurement, which are arranged in a
Sstate separated from one another so as te align in this
order.

4. A connector for measurement of electric
resistance, comprising an insulating substrate and plural
sets of connecting electrodes arranged on a front surface
of the insulating substrate in accordance with a pattern
corresponding to a pattern of a plurality Qf eiectrodes to
be inspected in a circuit board to be inspected, the
electric resistance of which should be measured,

wherein each of the sets of connecting electrodes is
composed of 3 electrodes of an electrode for current supply,
an electrode for voltage measurement and an electrode for

current supply, which are arranged in a state separated
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ones of the electrodes for current supply and

el ectrodes for voltage neasurenent are arranged on a
back surface of the insulatifg substrate. 7. The
connector for measurenment of electric 15 resistance
according to claim6, which has relay el ectrodes
electrically connected to a plurality of the
qhgﬁﬁrodes for. current su A.connect or device

ppl.y. 8.
o e AR Ur B S o 21t cﬁlrgéjsilﬁ Atk O&6I®ri si ng

t he Cognec'fl-gé é&gdrl.l ng ]}JriechlE%eaoSfu e2rr9 net: eocg ;_eilfeé:t}:icand :

resi stance accor 0O any one o1 Clal ns

an. &M J@@&@dfd’ir@o%u%];a\i% & ast qlnerwhle?)égﬁeeach of the

integrally |'amnated on a front surfdce of
ONeGies fRIr MRasuamen,Af, elfCiHL ferl%%'t%ba%%e £ S%

The connector device for nmeasurenment of electric

RS RN G ARHUHMNY P 1GlAId88 0 PRI thiRG electrode has
ani sotropically conductive el astomer |ayer i's conposed

of @ropliwmy il Ofdicerauen v rRpikHlenEmecpahtS arrangement
arranged on the 95 respective surfaces of the

elieciotddes dortheide eltecippleys . and the el ectrodes for
vol t age neasurenent and each extending in a

t hi cknéss-Thss eeaimeactdorfdmheresfuraarcttant ielsetaticng

part mutually insulating these conductive path- 5

fresmstg ngar s corlintheocemyeorner odfevileemol to 5, wherein a
measur ement of electric resistance according to claim

@ lupRdridivn offtheedend gdeickaodgat kleotming lpar conpactpd to any
ani sotropically conductive elastoner |ayer contain
e6rdueti FESpelcdiresesx KoBi CuAgert Fagnévi sadi alactrodes
state oriented so as to align in the

for voltage measurement are arranged on a back surface of
the insulating substrate.

7. The connector for measurement of electric
résistance according to claim 6, which has relay electrodes
electrically connected to a plurality of the electrodes for
current supply.

8. A connector device for measurement of electric
resistance, comprising the connector for measurement of
electric resistance according to any one of claims 1 to 7,
and an anisotropically conductive elastomer layer
integrally laminated on a front surface of the connector
for measurement of electric resistance.

9. The connector device for measurement of electric
resistance according to claim 8, wherein the

anisotropically conductive elastomer layer is composed of a

plurality of conductive path-forming parts arranged on the
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‘to aligninat

t hi ckness-wi se direction. 11. A process for producing
t he connector device for neasurenent of electric

resi stance according to clai k0, which conprises the
steps of 15 form ng, on a front surface of the
connector for neasurenent of electric resistance
according to any one of <clains 1 to 7, an el astoner

nt ai ni conducti.ve -particles exhibitin

B e ot e
reg ' ' f.C ' 0 _electraodes
e 0 bl 1%, 5048 0l £ NG 20 FleRLES

ré&s SHBeE have %elec&nfe%@mﬂ_ sd Mg etidlbs Hhledh ,béﬂda%n

I ckness-w se direction thereo

QI G 1 R pde nfFQRh 1SUTHAGE 0f: dh g neQRnechen o8k e path-
measurenent of electricresistance,” a material |ayer
fiyrglrastyyreis Wth 25 the conductive particles

exhi biting magneti smcontained in a |liquid polyneric

subst ange- fatdriduhri@isd alavidd ahb Mindda BRI W@ARE electric
el astic polyneric substance by being cured, 96
apEisteg e rrgoetdiad itel dlkdw ng khghein rhensbhyuative
portions |ocated on the surfaces of the regions, in
whaitdir £ orirg nge s rafs  donndet iang seltecpiodéd vhavedbeenve

. formed, than the other portions, to the materi al

ledypsitofier dleastrogontians candyictiNes pamitdeldir eghiibmting

t hereof and subjecting the material layer for
EEEEEHHSR L8 & elRitRgorieatrento apeldvRAdIpoini 6hs

| ocated on the surfaces of regions between the

O FERESFe Ve 8864160 -t he sets of connecting

el ectrodes in the portions containing the conductive

10 parttcl &s BERCERSs faradrandic iingy &S 6oRaemtRe) device for

ortions, . . . .
%easurement of electric resistance according to claim 10,

which comprises the steps of

forming, on a front surface of the connector for
measurement of electric resistance according to any one of
claims i to 7, an elastomer layer containing conductive
particles exhibiting magnetiém in pertions located on the
surfaces of the regions, in which the sets of connecting
electrodes of the connector for measurement of electric
resistance have been formed, in a state oriented so as to
align in a thickness-wise direction thereof by forming, on
the front surface of the connector for measurement of
eiectric resistance, a material layer for elastomer with
the conductive particles exhibiting magnetism contained in
a liquid polymeric substance~forming material, which will

become an elastic polymeric substance by being cured,
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and then filling a liquid polyneric substance-form ng
material, -which will beconme an elastic polyneric
substance by being cured, ing6 the hole portions and

'subj ecting the polyneric 15 substance-form ng materia

to a curing treatnent. 12. An electric
resi stance-neasuring apparatus for circuit boards for

0T NGB PGS A e e SaPeACa™ ERE S, o

mh ch co rls s(;o tqﬁlconn tor f%rt%%asurenent gn

r-t[[qﬁéCtrlc rég%rﬂﬂgﬂgq %QP%%% kﬂ'%-’C-rét‘:i’&}-%llirg.%l%/e:lrg-_E-D’%nelastomer in

st'ance- neasuri ng appar at us for

‘HrﬂHhékﬂEEHJ#&Jé”dﬂ?%%%ﬂﬁd“%ﬁ@}éﬂfe%EE!%u%%%b%&%&c%h%f
a circuit board having el ectrodes on at |east one

s feacin 1 theFaofso WHIGH 1ol tees 2Grliikg ¢orremtak ,for
measurenent of electric resistance according to cl'ai m

6 or 7redbir€hgi poatiangellon:ofessutiacfur Sd@es aff aregions
circuit board to be inspected, the electric

nesiwsican cth O fr adiieeit isfeo W1 che odeas vifedhecaBdts afopennecting
surface-side circuit. board for inspection arranged on

& lwadke g doe Wie tthirt icasneondrihdng mhasopedent ivk

el ectric resistance through an anisotropically

cerrhictliare ighddtlsamd asdvineg, leneirt $osdpfackple portions,
i nspection el ectrodes arranged in accordance with a
@@@Fémﬁn1o corresponding to a pattern of the rel ay

el ectrodes in the . .
. filling a liquid polymeric substance—forming material,

which will become an elastic polymeric substance by being
cured, into the hole portions and subjecting the polymeric
substance-forming material to a curing treatment.

12. An electric resistance-measuring apparatus for
circuit boards for measuring an electric resistance of a
circuit board having electrodes on at least one surface
thereof, which comprises

the connectér for measurement of electric resistance
according to any-one of claims 1 to 7, which is arranged on

one surface side of a circuit board to be inspected, the

‘electric resistance of which should be measured.

13. BAn electric resistance-measuring apparatus for

.circuit boards for measuring an electric resistance of a

circuit board having electrodes on at least one surface

thereof, which comprises
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connector for neasurenent of electric resistance. 14.

The el ectric resistance-neasuring apparatus for

circuit boards according to cPd m 12 or 13, which is

an electric resistance-nmeasuring apparatus for

circuit boards 15 for nmeasuring an electric resistance

of a circuit board having el ectrodes on both surfaces
thereof y, .and B#EEB%Tfo%oﬁBEEﬁ§%méﬂtoégeélé%%i%&e'ééggtance
circuit board for i nspectron arranged on & ot her

S&Pcfcf,c?ﬂpc@u?d g, oélaH}F 6 %f C‘P,i twé’%ﬁ}ﬁci%s]ﬁ%lﬁg%%gg)g %ql’e surface

the electTic resistance of

neasdIred, s wher i the o R UrfagRSide dfe Wit d29ard

for inspection has, on its front "surface, an

etactdoderd Jf WHdEHhSHRPIBE it ARl eGlypde for
vol tage neasurenent, which are arranged correspondi ng

to each ohet barobBers28csuitagetshdgrg! e6tr oflesetoi be

i nspected of the circuit - board to be inspected and in
artaatged eparatet i rameach o Otthers, camthdaoredor
electrically connected to the sane other 98
swwefsanmrgirde o edtacddd d o ded sitaspec tidctoulh. afn

el ectric resistance-neasuring apparatus for circuit
E@drsds rogri apddgu rdomgluat iolee othidet: resi $bamiog ,obnaits surface,
circuit board having el ectrodes on both surfaces
ERSRESTE L o015 adificdir od@Pp Airg@sgele ionssorganicer with a pattern
nmeasur enent. of electric resistance according to any
GRETGEPOrgiiRg Lot ¢ Patlisiteh ofs ther s84ed 6Aecsmedes in the
surface side of a circuit board to be inspected, the
EPECETCTr ST s PRACETGMSRY O SHEGId16e TREASEPEES - and

10 t he onnﬁgtor f or .measur.enent of electric.
résist% ce L€ electric resistance-measuring apparatus for

circuit boards according to claim 12 or 13, which is an
electric resistance-measuring apparatus for circuit boards
for measuring an electric resistance of a circuit board
having electrodes on both surfaces thereof, and further
comprises an other surface-side circuit board for
inspection arranged on the other surface side of the
circuit board to be inspected, the electric resistance of
which should be measured, |

wherein the other surface-side circuit board for
inspection has, on its front surface, an electrode for
current supply and an electrode for voltage measurement,
which are arranged corresponding to each of fhe other
surface~side electrodes to be inspected of the circuit

board to be inspected and in a state separated from each

other, and formed electrically connected to the same other
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according to any one of clains 1 to 7, whichis
arranged on the other surface side of the circuit
board to be inspected. 16. AnS&l ectric
resi stance- neasuri ng apparatus for circuit boards for
measuring an electric resistance of a 15 circuit
board having el ectrodes on both surfaces thereof,

Sh conpry ses the connector .for asurenent of
\elguec rcfecr%ieds? st aeﬁlgcemd%ccr:]%)r (t?lenglntsgegjleﬁé:’]dm 6 or 7, which
i.s arragged,. ﬁgg ur f.ac | K [ cui rd .t

Y JQQ% A éﬁ%%t€%§a%§%ﬂ%%FHE&%&%léﬁj%aﬁ%ﬁ%ﬂﬁs %or

be i nspect ed, C resi stance

. QQQHhQJPQXﬂﬁ§§PQ§Q7n%a%&%i%%r% C%l%%%%'%i&ggkgﬁﬁggédof a

for inspection arranged on-a back surface o
OBt L HRASKY TR Bhes! 86! Lot n %%'r%ta%ge thereof,

through an anisotropically conductive sheet an

RaMidig.capditsessur face, 25 inspection el ectrodes
arranged in accordance with a pattern corresponding

to a pahéectnfécthe fel ayefbeednogeso pfeldierr LOMBLDIance
for nmeasurenent of electric resistance, 99 5 the

cammectiony fror amgasuweenEniclafimel ectoi ¢,r @biishaleearranged on
according to claim6 or 7, which is arranged on the
orlgesurfarckacé dsi d¢ af ctimeuditr boatrdboar et dnbpected, the

i nspected, and an other surface-side circuit board for
ieAsgdaticoresasttanged odnvhibhckhsulflabe wkashired, and
connector for rmeasurenent of electric resistance

t hr ougktarc A 8®t 9o pf ¢al msa voriaitt vaf sHemtmii resistance
having, on its surface, inspection electrodes

AFFRAGEA9I KCalddr 8RRceIwWCLRLRSpaAt ter A, ¥BiFBsponarhignged on

t% a %%ﬁtern of the relay el ectrodes of the ,
the other surface side of the circuit board to be inspected.

16. An elecfric resistance-measuring apparatus for
circuit boards for measuring an electric resistance of a
circuit beoard having electrodes on both surfaces thereof,
which comprises

the connector for measurement of electric resistance
according to_claim 6 or 7, which is arranged on one surface
side of a circuit board to be inspected, the electric
resistance of which should be measured,

a oné surface—side‘circuit board for inspection
arranged on a back surface of this connector for
measurement of electric resistance through an
anisotropically conductive sheet and having, on its surface,
inspection electrodes arranged in accordance with a pattern
corresponding to a patitern of the relay electrodes of the

connector for measurement of electric resistance,
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10 connector for measurenment of electric resistance.
17. An electric resistance-neasuring nethod for
circuit boards, which conprises arranging the
connector for nmeasurenent of electric resistance
according to any one of <clains 1 to 7 on one surface
of a circuit board to be 15 inspected, the electric

resi stance of which should be nea d,.electrical
connoctPRgCaPRFELET bt BFRRRFBAe tort %??Eﬁcsﬁw%tance

d at.l t | ect [t
TR T Conneet i i et POUEL o NG0B Soffect ro%her
QY ARASW AN o SlaGlT 6. hesi st ance At Lhe e,

S
0 eac one surface- SI ec

'”Specéﬁd ‘Bflekhgu%%&&' LiB0ard Lo ebdaé‘&ﬁ’eféfddnspectlon

t her eby rlnglng a a neasurable state

S, IRAS W AR 6, 3LAt& - SURPIMH 19::8 CUHLeRt O Fhhe 25
circuit board to be inspected through the el ectrode

s s oS SURPISAHM & B GanneElOor @R ofeasur ement
of electric resistance and designati ng one el ectrode

fari sl iagieah0G, MRaskicaiRR shERRg ahnlde heleelyr 0das iker surface;
vol tage neasurenent electrically connected to the one
suisfraca-isird e leleatadede s riandeel iinspecbedaheepetifar a1 pattern
nmeasurenent of an electric resistance as to the one
swrfracpaidaceltectsr pde teanbe £ ithepeelle¢ ellectrbdakl pf the

.connected to the designated one electrode for voltage

reaswrdamentfor measurement of electric resistance.

17, Anlelectric resistance-measuring method for
circuit boards, which comprises arranging the connecter for
measurement of electric resistance according to any one of
claims 1 to 7 on one surface of a circuit board to be
inspected, the electric resistance of which should be
measured,

electrically connecting at least one electrode for
curreht supply and at least one electrode for voltage

measurement in the set of connecting electrodes of the

connector for measurement of electric resistance at the

same time to each of one surface-side electrodes to be
inspected of the circuit board to be inspected, thereby
bringing akout a measurable state, and

in this measurable state, supplying a current to the
circuit board to be inspected through the electrode for
current supply in the connector for measurement of electric

resistance and designating one electrode for voltage
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measurement among the electfodes for veltage measurement
electrically connected to the one surface-side electrodes
to be inspected to perform measurement of an electric
resistance as to thé one surface-side electrode to be
inspected electrically connected to the designated one

electrode for voltage measurement.




