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1 DESCRI PTI ON CONNECTOR FOR MEASUREMENT OF ELECTRIC
RESI STANCE, CONNECTOR DEVI CE FOR MEASUREMENT OF
ELECTRI C RESI STANCE AND 5 PR&DUCTI ON PROCESS THERECF,

- AND MEASURI NG APPARATUS AND MEASURI NG METHOD OF
ELECTRI C RESI STANCE FOR CI RCU T BOARD TECHNI CAL FI ELD
The present invention relates to a connector for 10
measurenent of electricpE8sksbanRpR. @ 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

CONNEUTORbPARANEASORBACKCROINDL ARTRIR REEEBIrAXER! S CONNECTOR
W th the request for speeding-up of signa
t r anBR736E ORORNMERBUREHANT PRI ESESNHTE! REETQMARCE AND
equi pnents contai ning such a part therein, there has
bBBODECT deNaRBOCBE S dENBRBPENANDf MERBSRINGWAPRARATUS AND
el ectric resistance 20 of wiring between el ectrodes as
HBEACURING OAEEEOP 0PF EBBETBACI RGS LSIANAEKAQRSCERCHIASROARD
BGA and CSP or circuit boards, on which these
sem conduct or devices are nounted. Therefore, it is
extrenely inportant to neasure the electric resistance
of wiring between el eEE¢BHESABIFEREH a 25 circuit
boarg W th hi precision in_electrical inspection of
the. ThcHreSsok: o GRERTERE redsirens “orommeeren s

jrcuit board there has heretofore

r§ssd]§éanceodg a]O ‘
seh Audpt Forc %%%nﬁﬁ%ﬁs HEF ot PropRchRE Hdevies for
mg!g&%gdgﬁ¥35%F”iéE%Llc resistance and a productlon process

thereocf, and a measuring apparatus and a measuring method

of electric resistance for circuit boards.

BACKGROUND ART

In récent years, with the requeét for speeding-up of
signal transmission in electronic parts and electronic
equipments containing such a part therein, there has been a
demand for development of those low in elecfric resistance
of'wiring between electrodes as circuit boards for
fabficating 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
measurenent are pressed agai nst and brought into
respective 5 contact with 2 &l ectrodes 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

c&?@u@toﬁgﬁrBA apd,-EDy, theEEEE%BE SB%%Byah%%QE% Pewer

supply devicé 93 in this state,
egb@pak dehectedr-by-tBe prehes, P%naaﬂlgﬁ EQEbe&obhagﬁd PD

nmeasurenent at this time is processed In-an electric
fstrgpakreneceasply94nat pepsby bindhAgpan rekeehbiitGge

resi stance val ue between the el ectrodes 91 and g to
nbgsuraspect e dbebBetiheghehbedadaserblgd+aba¥e, respective
. however, the surfaces of the electrodes 91 and 92 to
c@etamprerthdmagzeberdaaagem ahy pressi Bg thepprebas RAich

and PD for current supply and the probes PB and PC
hive Wotragbenbnsosbhentoagachstl tbegubkcauserifini s circuit

necessary to bring the probes into respective 20
bedrd a?d W thet hesetetedodes YllauntrdRedoibeFigspatt ed

by considerably high pressing force, the probes are
SR of1a swekhied dpeitveent s Pheyesf PArenpoPht 8dr |t

i S therefore I npossible to use the circuit board.
CYTFRHT STRPP L FEeMst aPRE’r %%%Ph%agﬁYEﬁ%n?3ointh%lS state,
aQéectrlc reS|sIance(§5 cannot. be perforned on

PR I bedpravi et Pusthprprekes, P%n%ln"é oF ¢ hEor

t hod cannot hel do tJn the so- called sa Ilng
VO% p%ctﬂlleoansmilfflfl erlﬂ?aa]? gE/JrI%‘? - DFPTRECBS ey

A %av él{]aq e;?rsoe esslcpr oérgerthere ol Vglngfgg_aagrgfectric

resistance value between the electrodes 91 and 92 to be

el
t

inspected.

In the method described above, however, the surfaces
of the electrodes 91 and 92 to be inspected may be 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 91 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 theréfore

impossible to use the circuit board. Under such
circumstances, the measurement of the electric resistance
cannot be performed on all circuit boards to 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 el ectrodes to3be inspected is nade up
of a conductive elastoner. Specifically, (i) an

el ectric resistance- neasuring apparatus, in which

el astic connecting nenbers forned of conductive

pfyggggsoggﬁhg@dbgyigkgggggdconductive particles with

an el astoner are arranged at el ectrodes for 10 current

supplpn s et roaes fQi-wal t TERASULEIENL, oo

respectively (see the followng Prior” Art. 1), (ii) an
hé&é@éféﬁerﬁ§é§tﬁB@ﬁoB@é?HﬁéBgr§ep§E§§Q%ahé&LﬂgaQuring
conmon el astic connecting nenber provided so as to
apBatnd 0 i80Rhach Wi thnsdetasgsnehnbet BorhREEREE EBhtact
current supply 15 and el ectrode for voltage
witgasel emenddes eebrbeal hypeconneckeflaie hipecsalBconductive
el ectrode to be inspected and fornmed of an
el swiepi caldoi fTiorduct i vel el asteamest f iseerddigstance-
followwng Prior Art. 2), (iii) an electric resistance-
MRS (R RIpDeR Bt 315 Tonpni sh nglas tic cobhnbonity freemi20r s
i nspection, on the surface of which a plurality of
fomgsb Qf orrefectoelesulase debaified ned, banding edrdtctive
connecti ng menber frovided on the surface of the
PaGigs o B ot lafisgree | oFe andrdingeddabfehectrodes for
conductive el astonmer, wherein 2 electrodes of the
CUNTSHEC 1 P B RRT GRERCHI ST ERF cte BERIR Beat Bt Eneat
el ect.r.odes be inspected have  been electrically

t
T B veeguf o&tﬁﬁ@e Prurt 11 079 (et oF rdplectton (11 an

‘efgc %prodes 1 roqg@ t he co.nnectin%%n_gnbgt{eil one of 4

both el ectiodes 15 used ad ArfBrEct Moy a6 Ut remon
el%%lﬁ{llz% g:orﬁﬂe%ﬁir}ﬁg %J}ﬁ{ef Spruosveijdeaé sfacp aesl 61% rcg)odmee f:'Lor{to
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 resistance-—

measuring apparatus comprising a circuit board for
inspection, on the.surface of which a plurality of
inspecfion electrodes have been formed, and an elastic
connecting member provided on the surface of the circuit

board for inspection and formed of a conductive élastomer,

- wherein 2 electrodes of the inspection electrodes are

selected in a state 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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measurenent to nmeasure an electric resistance (see the
followng Prior Art. 3), and the |ike are known. 5
According to such electric résistance-neasuring
apparatus, el ectrodes for current supply and

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

HORr 8188+t bSdet NSPER rQHY Sk i
bnenbe%, 3he?%by 10 %?gc%gigglQ%%EEE%??o%b?seggﬁggéeggpply’

as® thatother neasusenent oRfeciberebget Ebe vEsLsance
can be conducted w thout danaging the electrodes to
méesinapect eto MENeVes , ah hel sRasUEerBal s0nd8 ebest the
resi stance between electrodes by the electric
fokbowimmcer heasirt ng3) 15aappanat Uskef at&eknown .
constructions (i) and (ii) involve the follow ng
pr obBerprdimgr ecestichealectirie Sicad satad qei-tneda sarring
interelectrode distance of electrodes in a circuit
apRrtay ee tendeeies fdbeconersnil supply tdmed petposecdés for
achieving a high degree of 20 integration. In the
vl erq 9 ited Bt Yheie 2 TR dste i Byt Bpbareenisaof wheh
constructions (i) and (ii), however, it is necessary
eleFEraat i tally comrciedoth 2l ekrevbesard eurkbent
. suppl nqtele trodes for voltage neasurenent .at _the
l%%ff%‘tyﬁet ] c%}%&ééﬁw%é?%%%ﬁ% menReki reereby
efQﬂpogg to bhe L@ﬁﬁgcied, ﬁhe e ectriﬁbresistance of
Wi e C S hoti T e st ER 1RV ShgH ? He &} ddtg neasurement

£anecti ng nemer,. respectively. In the electric
°% esi stealneccgt- rrlgcasruergelrrsetn & %ap%g?%t %c_’anlbqr‘]teﬁg BN an
alRplld GILUSIAGHAS Lo @ Slruidpoard to be
[ ngggec(% eci-,[ on vt\ka#a Stmall -3 Z:Led'srl:’é{:%e‘P
However, the measurement of an electric resistance

between electrodes by the electric resistance~measuring

apparatus of the constructions (i) and (ii) involve the

- following problems.

Iﬁ 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 time to electrodes to be inspected in a circuit

board to 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 suppby 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
equal.to or _smaller.than a regjon occupied b t he
EPRETFRle rh B T REHBE(RD, of SBCTIE o Fol P aRCE| Btt FodR
10 1 n{ . supp n electrode for.volta
chbgift AU E o RO BOC A, CORTHALE S HRLE T 2%
ebectsqde 14 | d.fro
e i R CRAT R Pl SR WEEE

a@h hery hand, 1 & NeRhdesLOsi TPy ove P&ﬁﬁugﬁ!aiéatr%&é £

is adopted as a production process of circuit boards
clifreRf Oslss1 @ Loabined) £bfsuhd BOATEL LOIPOSRL: Of rdent

plurality of circuit boards |inked with each other by
cr B shdB S t@l eack 0t eghd Vahy1 costhikd & €etFddd to be

i nspection as to the respective circuit boards in the
ircopdd tedl Ch reudtaboassbaated fhds Slatenatitket hian £utegion

the conbined circuit board, thereby producing a

- obhlam adrey exfuxl riowli ¢r boea Ul se paiat ed :fergpmreaﬁfbumie&erby

However, the area of the conbined circuit board,
thehickedsredr obj éee Dispespett iorg. | ssconsimerrabilectrode
| arge, 25 and nunber of electrodes to be inspected is
forr sorsantermIBP bf exitd aghenl erilttddd ofaer wiktade tbosrdsement,
are produced in particular, the nunber of steps in
VR FIRIRa O pridtesiz s thaerdy 9leqfimute whda he
. hunber of times subjected to _thermal hysteresis by
ITRBRTIRI ¢ ridattnetha §% IFRAHA LD IR each other at an

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 plurality of

‘circuit boards linked with each other by a board material,

collectively conduct electrical inspection as to the
respective circuit boards in the combined circuit board in
this state and then cut the combined circuit board, thereby
producing a plurality of circuit board separated from each
other.

However, the area of the combined circuit board,

which is an object of inspection, is considerably large,

. and number of electrodes to be iﬁspected 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 When neasureneng of 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 electrodes to be inspected forned in a
state m sregistered fromthe prescribed arrangenent
thesrPfohs §§eé§scﬁPEeHhﬁbBV@beByofhél@PéCFPPéeﬁéed to

resi st ance- measurin aratus of the constructions
tb?fmﬁﬁdhyfFFfesFF Pg EggFéﬁgl§IE?FW?EGIFStgreat so that

I t th el de f
S G EEAES @%’??ﬁgee? PoyaFEagE  ShoketPeiiont At e
th d t
ofBURGLLVELAR FRED ot ffgel ehiadeplegchestranseted,
I
Wﬁéﬁcﬁé% %£8ﬁé§£agfe Seig %?1? ?%Eégggnzetgs erfor@ed as

nspec avin I anete mis asur e

,tgstﬁgo@@rbglFFbgar§8toab8|fﬁg 38€e§{b$£ ﬁnlgnéar%ﬁfor

| ectrode A for current supply and’an electro

a¥oht 298 Hﬁgsw@%ﬁ ﬁQmQ@rZQfe«EESEkaéEEYtSOBQeEEg &eed
the el ectrode to be inspected is about 0 pm

féhReOshth 08t Ot et hesLLECELOHEa TrEom @Ee'ﬁﬁ@@@i@ﬂe&o
the el ectrode A for current supply and t el ectrode

aM-d0genent ages MeasHE eaRNde dlevipd@sabht 08 tBe the electric
prescri bed position shown in Fig. 38 by 75 pmin a 25
rels¥ecidnoaéater bhg dipeetsons | 6f t tiee deams bghcthahst e) and
el ectrode A for current supply and the el ectrode V for
(Dl t age easxtepealy adkf ficahgedo ¢heatrpoakhy obfnmect
circuit 7 board to be inspected as shown in Figs. :
bR B lewitr3d bfor ehecert calprebnneedi ohcbbtogeniert hettage

one of the el ectrode A
measurement at the same time to each of the electrodes to

be inspected.

Description is given by a specific example. When an
eleétric resistance as to an electrdde T to be inspected
having a diameter L of 300 Um 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 connecied to the electrode T to be inspected
is about 150 Mm. When the position of the electrode T to
be inspected to the electrode A for current supply and the
electrode V for voltage measu}ement deviates from the
prescribed position shown in Fig. 38 by 75 Mm 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 electrode V for voltage
nmeasurenent and the electrode T to be inspected is not
5 achi eved, and so necessary7nmeasurenent of the
el ectric resistance cannot be conducted. On the other
hand, according to the electric resistance-neasuring
apparatus (iii), there is no need to forman
el ectrode for current sup g % and an electrode faor

BYR

bg8rfage REashFBREHEICEPr & ; ditAgFigSeach (g and $8b)
efrErLifer, sbRoglEsoh Bs%%%saeglﬁs%%eto%ﬁiE%:%Ea BeesiEede B

b th

R 1S SR, DS, RO
h I !
oo T e gt e, Tt o

a@hees8ml | 2ha §bzgeeagsQggaaasguéem@n@'9@ @ﬁ@Sb&gctrka

addi tiron, such an electric resistance-neasurin

r@PParahts Lankasi b¥ PHREHEEH . Since such an electrlc
resi stance-neasuring apparatus 20 is a neasuring

apparat Uhea et Mhdd themeriea) ed fiseudQsctric
four - probe net hod, however, a measurement error range
résisgaeaks maﬁﬁuringSapbﬂﬁaﬂhéfkiﬂhi,tQhQEéfQénho need to
measurenment of an electric resistance as to a circuit
fhoaran| elechroééetdri curesnst anppl petngeanekbettodas for
with high precision. 25 Prior Art. 1: Japanese Patent
vabphde aneasu tahdn Openrrdopo284dg/ 109FacProbrePettrddes to
Japanese Patent Application Laid-Open 8 No.

beoursre0Esd . PRrEGrsAr tolgradapahesenPareai s ppatieat ton

Lai d-
electréﬁgs 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 electrodes 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-called pseudo-
four—-probe method, however, a measﬁrement error range is
great, and it is thus difficult to perform measurement of
an electric resistance as to a circuit board low in
electric resistance between electrodes with high precision.

Prior 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
foregoing circunstances and lgas 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
lectric_resistance of which should be neasured, can
N%e sYPry?@8ehi eved even when the circuit board to be
|nspected is large in area and has a great. nunber of

smal FX8i%edtd ect ' FEET D & tidpe ARRE 1 Ca3nPTediield €ipen
el ectric resistance can be 15 surely
N%e??@éﬁgggaf?%‘high preci sion. A second object of the
present invention is to provide a connector device
for nmeasurenent of electric resistance, by which

necessary ele0t§i§§i0§§ﬂﬁe5%'QHEtQNQENQEBQU't board to
be inspected, t 0 whi ch
shoulg b, nRASYr 5a1 he }rc‘ég%%er? | fved, eugn e PE

the ci rcwt boar e |nspecte arge 1 n area an

tHaSEo Be @b £34 &‘yf@&hs@énéé@ bngi B89 gkeg¢tLodesstoohSect the
i nspected, ~expected neasurenent of electric

pﬂdﬁﬂ§i@@G@fC@”c@@né@f@fyfoﬁeﬁé95ﬁggméhﬁhoh|Qbectrlc
preci sion, and noreover good el ectrical 25 connection

resSiStably, rey ainbeh evede 98z 8 €D¥EtODIRDt 8bnnebaNge to a
such as thermal hysteresis by tenperature change. A
cittiuide dhpaecd ©f bdelpsesebeéd| nvkat édactsitorpsdytdrc8 of
a process for advantageously producing the
whabgv es lesot i e dnezomnedt ocadeve ceufely neasiceagnevefi when
el ectric resistance. A fourth object of the present
thehvaimdwit ikpard to be inspected is large in area and has
a great number of small-sized electrodes to be inspected,
and éxpected measurement of electric resistance can be
surely performed with high precision.

- A second object 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 circuit board to be inspected is lérge in area and has
a great number of small-sized electrcdes 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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provide an electric resistance-neasuring apparatus for
5 circuit boards, by which necessary electrica
connection to a circuit board to be inspected, the
electric resistance of which should be neasured, can
be surely achi eved even when the circuit board to be
inspected is large in area and has a great nunber of
smal | -si zed el ectrodes to_be inspected, 10 and .
AeRpREFET hBLsOFBARARIEP USIaC PrPEUCdETs tthfic 6beaR BEsCcTr ibed
surelé erformed wth hi%h g%ecision. A fifth object
CBPRER Ogrségﬁi:ei hPENEFER UWFETEE TpPv FdE tEH CerEStRitanCe -
resi st ance-neasur i thod for circuit boards
i ol It S 0T e ot ot o rha £
15t Lasp he el ectri.c resistance of
A D B el e IO
.1 h .5 CUi Lnsp s _kLar [ .
e o ae by e h R s ek B e SRS v
at@iPeui PSpsst-gdy o apd iﬁ§B@e%@9,”%ﬁéu§§gE@ i BleGhLhCe of
resistance can be surely 20 perfornmed wth high

wRiEEI $hoN1d AsE0ohdhBArta, t BEnPHesellcl PVERhi@hedt BGEE when
is provided a connector for neasurenent of electric

- theststante, bo£PAPLbSHBYiaBpkRsbhat ENYasybst haheeanNdnd has

plural sets of connecting electrodes arranged on a
afgosdt sunfiace of $hel25sinsdl al bagrsubst £at Bei Anspected,
accordance with a pattern corresponding to a pattern
and expéoradinyashrehectr ofesleotrihe raspecteadei naa be
circuit board to be inspected, the 10 electric
sypesl steeckovfichhy thh shoghdpbecieasur ed, wherei n each
of the sets of connecting electrodes is conposed of
at | dadtifxheobgecddesd dtheelnmasagde(igivergrion 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

board 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 precision.

According to the present iﬁvention,-there is provided
a connector for measurement of electric resistance,
comprising an insulating substrate and plufal 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
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current supply and el ectrode(s) for voltage
nmeasurenent 5 arranged in a state separated from one
another, at |least one of thdse 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
ePLOYEAdr 85 £PRRELOL ! B 1 IRASHCIENE O ELAELL] ©
resistance, conprising an insulating 2GBStFate and

pl ur ghe5€4i% HacrCYaghd & et rc%qﬁlsecq{itrn?qi%ﬁl%cocr}o%es is

front surface of the 1nsulating substra

cOREOEEANSE M theasPabt 81 B-+EOREESPPND] DErLQa8 (PRt EGLN
of a plurality of electrodes to 15 be Inspected in a

cGHiettshoprd 48qbe1bnspegted) (e voll&§hrh€asurement

resi stance of which should be neasured, wherein each
aofahdied seh sa oft&08NeEhA PGteH eELERUSSe | SnoCREPOSEE Dia2t

el ectrodes for current supply, which are |[|ocated at
overdf cahe poséléonsodés angl &5 eppoOstd@et PoLachr2dn ot Higkply,

in arectangle, and 2 el ectrodes for voltage
am@asur kst , omhi theneef | Dsatmde dct hedot her wertagal

positions of angles opposite to each other, said
me3Egreroties. being arranged in a state separated from

one another. According to the present invention, there

i s f BFCREALINGS ter dlied BF cgcadnAaveEditibor fbaser émeni sof

el ectric resistance, conprising an insulating )
PIApdshte SRRPYF IR A fQetBCRFUT erTHe @ F R @F et garsistance,

arranged on a front surface of the 11 .insulating
c%%ﬁi% G PorHaRe SRRt R PlEs eifohdihg

to a pattern of a pluralit f electrodes to_ be
CTRET TIPSR T B (P e 1T e BEATheE 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 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 wvertical 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 another.

According to the present invention, 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 electrodes of an electrode for voltage
measur enent, an el ectrode for current supply and an
el ectrode for voltage neasurenent, which are arranged
in a state separated from one another so as to align
Accordlng to the esent invention,

e e et L SR A ST g SR
chéégggﬁﬁgh Of ele ttt%ain%ISt%E F% %nprlsﬁggg%ﬁades to

I nsu tlng bstra e an ara

b@lfﬁ%ﬁggﬁédaﬂ anged on;a BegggaisfLe¢gﬁége%%eggethe

I nsulati ng su strate I n accor nce w

etee£§§909egagt59c@ e%t&ﬁaehoghéu@hUBQ'hgxgﬁ ed, b

el ectrodes to be inspected in a circult oa

| nspegiadid haaciel et Jasl anes lcmigh shouldide ;5

measur ed, wherein each of the sets of connectlng
c@ﬁp@gé@des Bseld0teonpesed ah diekecbhades 0fc@Rage
el ectrode for current supply, an electrode for
neod b ageeneasanegkattaodeafoe! ecrrede EQpplGUBRENED
supply, which are arranged in a state separated from
ebpetandt hEprsooasaye mbagaremehhi SwhtdRrarknathénged in a
connectors for neasurenent of electric 25 resistance
St ngepheatetdsfopmconaegtohigeel sot asdes aathn in this
conposed of the 3 electrodes arranged in the above-

- O¥E=%ri bed manner, each of the el ectrodes for current

~supply 12 ~and the el ectrodes for vol tage neasurenent
in t REOEAIGT ook Bineg caite dived ey prefrsr disl ptill
have a formlong in a direction perpendicular to the

fgﬁ#@ﬁ@éﬁﬁﬁyl@ege%t?%ﬁn%etor 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 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

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

composed of the 3 electrodes arranged in the above-

described manner, each of the electrodes for current supply
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these el ectrodes. 5 In the connectors for measurenent
of electric resistance according to the present
invention, a plurality of relay electrodes
electrically connected to any ones of the el ectrodes
for current supply and el ectrodes for voltage
nmeasurenent nay preferably be arranged on a back 10

f f the |nsulat|n substrate. Such connectors

ﬁ@a? ?‘éﬁﬁﬂ?eﬁf %1‘e‘é‘f’?Féger@§P§P5ﬁ@@nﬁa§rnp?:€f3e?%| gt

h trod I ted t
cgmsg FITg 61 EF hEoaF cbeY oREsTPERD L EuRPERL SoLREFy: cag i o

Lng the. sent i yention t her r

A ERLERNINL Ll B ESEN o B E L ERANGEIERE (P FRERYLACE:

tﬁggésgﬁgggrodggnpr|3|ng the connector for neasurenent
electric resistance accordlng to any one of the

aboverdaser Ié%%@lec%&%t rfl&t QS AR AN o%n'ﬁaa QdJs9nically

conductive el astomer 20 | ayer |ntegrally m nat ed on

r8s{EPRhcSULERGLAPAg tHS @9@”&?&Qén£0£n9@§§95§negtpPErallty
electric resistance. In the connector device fo

oﬂEﬂéyﬁﬁn@Décﬁio&é§CéIé@tri@él§§a@@ﬁme&h@d to any ones of
ani sotropically conductive el astomer |ayer may

tipe eébeabtydde conposetenf @upbuyabhdyeDéctondust Fye 25
path-form ng parts arranged on the respective surfaces

vol tatbenehectemostes far ©uefenibbyppe yaahandd® on a back

el ectrodes for voltage neasurenment and each extending

- sunface hd Lkines sive sl tlihg dévlestr@ore t her eof , and an

insulating part nutually insulating these conductive
pat hStghncegngaitess The oeaducemes tpattheflechivdg parts

may preferably .
resistance may preferably have the relay electrodes

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

According to the present invention, there is provided
& connector device for measurement of electric resisténce,
comprising the connector for measurement 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 connector 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 a thickness-wise
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contai n conductive particles exhibiting magnetismin a
5 state oriented so as to align in the thickness-w se
direction. According to the ygesent invention, there
is provided a process for producing the connector
device for nmeasurenent of electric resistance
according to the above 10 descri bed constructi on,

s.of _form on a fr

djsﬁ??‘gjc PP onsndt 6P 1Bt v hen By Bl ma?:usEEﬁ\ft e

| |
S T "B o as%ﬂﬁﬁgﬁsﬁ%ﬁ#. SBEhE! Bz oant en on
the syrf %%%%]u%ft iHhe S Srmng;hyglalﬁig haal e SeLs 9y

connectlng el ectrodes

UL eBidL Of 3 6L e§£££§c£8§' é&ﬁ B?tEﬁ enRgRaEonMed, o
APBTelitc

|n a state oriented so as
sﬁm@k@ﬁﬁ@ﬂwj@esgl£§C£boallgheiﬁofchéytf&&ml@gs QQSEhe

front surface of the conneCtor for neasurenent of
aeteetidc. resi stance, a material |ayer 20 for el astoner

Wi th the conductive particles exhibiting nagnetism

cont acpeddifgathi alied PPRIIRT |G vSHRSIoaNCaHealgMing provided

material, which will becone an elastic polyneric
a subsienc efob\pbeingi oyr ede apphytbgr adeagnet Ferfiel d

havi ng higher intensity at portions |ocated on the
neagfrmesofof el @5t regi oasj stanahi ehcthdiset soofhe above-

connecting el ectrodes have been forned, than the
degtdigibgsbradronisrugoliohe watehri adpmpayees the steassonbr

in a thickness-wi se direction thereof and 14

subj ERFIAGIL hernat Erpalt sayércrorieltist eepnecsox for

curing treatnent, renoving portions |ocated on the
m%ﬁﬁﬁ%ﬁﬂ%??ﬁoﬁwﬁﬁ%ﬁﬁFlc resistance, an elastomer layer

containing conductive particles exhibiting magnetism in

portions located on  the surfaces of the regidns, in which

~the sets of connecting electrodes of the connector for

méasurement of electric resistance have been formed, in a
state oriented so és to align in a thickness-wise direction
thereof by forming, on the front surface of the connector
for measurement of electric 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, applying a magnetic field having higher
intensity at portions located on the surfaces of the
regions, in which the sets of connectiﬁg electrodes have
been formed, than the other portions, to the material layer

for elastomer in a thickness-wise direction thereof and
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siBEasing Snberanesin

bet ween the respective el ectrodes of the sets of
connecting 5 electrodes in the portions containing
the conductive particles in this elastoner |ayer to
form hole portions, and then filling a liquid
pol ymeric substance-formng material, which wll
becone an el astic polyneric substance by being 10
into the hole portions and subjecting the .
gr&?ﬁﬁrwgPérFéPSFGmﬁrb fig curing
+LLE tnegt. According to the present invention, there
FS®provirded an electric resi stance- neasuri ng
appar for circuit oards. for asur | an .
el ectr?eltmc%sx?lenﬁ ﬁoa%%leéno lgo%ﬁ%%i ) %o%‘%%g%%%? n?:;f regrons
pELRELL O8RS POsALCLEGA! (0B SUKEECE ! BELSQhr s WH Elnnecting
conpri ses the ctonnector tor measurement of €lectric

' ;. a rd ; a t :
oL geL b aneCinheRdl fondsbacARknRAGnSha Mic conductive

poReisutfack shds efadcembeunbhybeard ¥0r20nB8e portions,
i nspected, the electric reS|s¥ance of which shoul d be
am@asheed. According to the present invention, there is
also provided an electric resistance-nmeasuring
apparfdtius rfigora Tid€id tpboandsifosubeastteRFodRing material,
el ectric resistance of a 25 circuit board havi ng
wiel elctwdtesbenocaeé bhpaslashécspoigmerithenesfanwki By being
conprises the connector for nmeasurenent of electric
cursd st Bnece e havéngothéonel aydebebi rotiésgonhehpobgokric
surface thereof, which is arranged on one surface
supgfeanteaferrengtnpbardal otobe rnspeot sdeathensdlectric

resi stance of which should be ) _
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 circuit board 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 of a

circuit board having electrodes on at least one surface

thereof, which comprises

the connector for measuremeni of electric reslistance
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nmeasured, and 5 a one surface-side circuit board for

i nspection arranged on a back surface of this

connector for nmeasurenent ofselectric resistance

through an anisotropically conductive sheet and

having, on its surface, inspection electrodes

arranged in accordance with a pattern 10 correspondi ng
tern.of the relaﬁﬁelect odes of the connector

to.a p
he8i ARoS0GT GRAAY 51 CEFEBLPPCOPedrSt BREE. SWREACENENST 0T,
i i, t th
WAEERLL 0RL L B LR R e AR BT Rabizruit: haasd to
bgningpgataarf@ﬁsseaesgggg g glectrie ich should be
Sets

resi stance- freasur i ng appar at'us or °¢i I'ed
mBRY¥uPEgSUGhat hat further conprises an other
surface-side circuit board for inspection arranged on

the of hate SHIdaRR SR olitNe « GldLU trboardlgQbey,

i nspected, the electric resistance of
afeasye@don20 MhEKkesArEABObREELSYr FaRRz8LHe GhECUIt
board for inspection has, on its front surface, an

nehectendetf Of cTEEtent 58PPhyanne anrehggt kpde for
vol t age neasurenent, which are arranged correspondi ng

~ atbseacbpbialhp cbhenct suef steesi dedehecingdesnt othesurtace,

i nspected of the circuit 25 board to be inspected and
inspactiatecsepbraies droamgadhinotbeordandefwifrda pattern
el ectrically connected to the sane other surface-side
CeleeipoEding be #nspeteed ofl6thacretdingleotrbdes of the
present invention, there is further provided an
CEARREEPE ?%%|@?%ﬁ%@@h%%§u¢fn@1%9ba;@tg@si@tanGErcu|t

boards for neasurln% an electric resistance of a
When the circuit board to be inspected, the electric

resistance of which should be measured, has electrodes on
both surfaces thereof, the glectric resistance-measuring

apparatus for circuit boards may be such that further

- comprises an other surface-side circuit boaxrd 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 othep
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 board having el ectrodes on both surfaces
thereof, 5 which conprises the connector for
measur enent of electric resigtance according to any
one of the above-described constructions, which is
arranged on one surface side of a circuit board to be
i nspected, the electric resistance of which should be
10 neasured, and the connector for neasurenent of
el ecti@HESIBtEhdd e acvtenhgl 1 rionehyfre Hes further
above-descri bed constructions, which is arranged on
PYRELOeRerP SOl PEEELS| BESHP LARECCIEARHE iNFoaPRArATHE fOT
| nspect 5 According to the present invention,

StHheftti EO@F%F|f°FUW?ﬂE er@vﬁBe&lsﬁtéPécFFF&Stance of a
t b ds for

oL R RS L AR b PRBEFBbER ahoboth' EPFEareChbhrESet

Wﬁggﬁngoﬁégﬁ%égdes on both surfaces thereof, which

he connector for measurenent of electric
resi gt

above. %gg:?ﬂn%%‘&%rrdlﬂ& grpeaasrlyre%%vﬁgf %h—:‘electric re iosﬁcance

constructions arrange

aéﬁ@%@yﬁ&agg shileoRE grecirgubi bhoap ségébgg LORPEELE ions,

the electric resistance of which s neasur e
WP PNeSHEAREE- Shden&i EGYIFLhoak def OF énéPPE&ianoard to
arranged on a back surface of this connector fo
beTeRSS IR , Ofh&l €TéE 61 EeBbEL 8BERCENE PUGH: 8 éﬂould be
anlsotroplcally conductive sheet and having, on its
mesigdme®, andispecti on el ectrodes arranged in accordance
Wth a pattern corresponding to a pattern of the
r el aghel echnedesroffotrthéeasurement of electric resistance

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

which is arranged on the other sﬁrface side of the circuit
board to be inspected.

According éo the present invention, there is still
further provided an electric resistance-measuring apparatus
for circuit boards for measuring an electric resistance of

a circuit board having electrodes on both surfaces thereof,

which comprises

the connecter 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 fhis connector for

measurement of electric resistance through an
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connector for neasurenent of electric resistance, 5
the connector for neasurenent of electric resistance
according to any one of the mpove-described
constructions, which is arranged on the other surface
side of the circuit board to be inspected, and an

ot her surface-side circuit board for inspection 10
arran?ed,onlgyback surface of this connector for

2HeS8GFeReRE oY EPBEPFTEdVReSPECANEE % RASHEH - aﬁn its surface,
lan so%rogicillé gnductlve sheet and haV|n% it
SuPPaca’” PnSpettr6h eréetPs esRafFERGERDF ﬂ&EBrGaHé@tern
di tt t.h
%§§Se FSO escgrr 9%55 ﬁnSCFSEg¥o§5ﬁ8§§898§eﬂF the
c8f1n§!:%8yESrrﬁéh'EB?@ﬁgnt A‘%CSES Rg;£O gh& Lgggnt

I nvention, there provi

resi s&w%r{m&f %M&%J ﬂ?ﬂe G ove% C“rbesgfgtc;hce

conpri ses arranging any one o

a€epnecher sof 9hyNMBASULEMBAL 9£o€beaééb91£$é'éBﬁQE?uBE ons,
one 20 Surface of a circuit board to be inspected, ﬁ

‘welest iiCcartgshsliansetnt whheh §B@E£er§lasa§9r€ﬂe circuit

el ectrically connecting at | east one el ectrode for

boardebd sdapphypandedat hgast one el ectrode for voltage
nmeasurenent in the set of connecting el ectrodes of the

25 cemnedther fsorfmasurienent: refuidd eetarid F@siisisanes: iain

the sane tine to each of one surface-side el ectrodes
aroapeed i o pechadk ofutheacei ofuthiboawnne¢otbe fospect ed,

thereby 18 bringing about a neasurable state, and in
nexserepeRurabl @lethres sepps yimee atlcveowentato the

circuit board to be inspected through the el ectrode
agjpfotropically conductive sheet and having, on its surface,

inspection electrodes arranged in accordance with a pattern
corresponding to a pattern of the relay electrodes of the
connector for measurement of electric resistance.

According to the present invention, there is provided
an electric resistance-measuring method for circuit boards,
which comprises arranging any one of the above-described
connecﬁors 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 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
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current supply in the connector for neasurenent of
electric 5 resistance and desi gnating one el ectrode

for voltage neasurenment anong the el ectrodes for

vol tage neasurenent electrically connected to the one
surface-side el ectrodes to be inspected to perform
measurenent of an electric resistance as to the one
surface-sjde electrode to be 10 inspected electrically
bLORHALETe@PPBEt ReMBRENYRELEBASEAES  eRBEL r 0de for voltage
neasure EFFECTS OF THE I NVENTI.ON According t

e COhTero e T HFeds Tt DIDPIY ibat [ reht o the

ptesent i on ts of

L ERhEE e Dl she PoutERaP b arge RFRORE bR aRoBCREpeator
c§§£53£n §é §e§gogg ngong?ctgat S%Sm%%sﬁLgééég %eggﬁctxlc

a Circul boar

rggystgﬁcgegg& 3e§#§ﬁ££99§0058refg5£§9§e8989| oiegggf

ectrodes for vo neasur enen

mégggféﬂgﬁtf@&oH@S£ﬁs'éiéé%ksaeeffEPev%fksggr@9§§u£§meﬁt

I nspected becones high by arranging these ectro

el8cBrPEQDE)y POShEELHA! 16 elcﬁél 8Re EQrr£X8DBLge &lectrodes
el ectrodes for current supply in each of the sets of

tEopdech shge et @Cts Ofesrare hosah edmaht 25rVehtkcaktric
positions of angles opposite to each other in a

réets eyl e, aantb 2tied ecii & Oges1 § 06 - ¥ Diié agEe BEASHE €HBNbe
are located at the other vertical positions of angles

imppesi¢d d%ectoieathy otdene ¢ bed heo releé adgs Egnahed ebye
an electrode to be inspected is electrically

etopmeededien bol baod meadeasmemne el ectrode for
current supply and at |east one electrode for voltage
measurenent at the sanme tinme even when the

EFFECTS OF THE INVENTION

According to tﬁe 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
a circuit board to be inspected each have at least 2
electrodes for current supply and/or electrodes for voltage
measurement, so 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 located 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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5 electrode to be inspected is msregistered in a
direction of a side of the rectangle. In the set of
connecting el ectrodes, 3 eletprodes of the el ectrode
for voltage neasurenent, electrode for current supply
and el ectrode for voltage neasurenent are 10 arranged
so as to align in this order, or 3 electrodes of the

BB O B R R SR ) V°'tterao%ee to be
I th

l@%%%??%% o E%c‘t."rﬁ%s%cefe&%nge'a s AR cimeras st ome

ei@c??gae %o?tch%ééhtog%pég 5%& q_for %#&!%Hectrode for

supply an 'east one trode voI

va@egg&eﬂgggu%mgﬁ% saMeLLi B even t%%e%h%he%' &Gy ode

bé i nspect ed I's msr egl stere arrangerrent

eﬂé&@%&ﬁ@nt@fbEhﬁﬁgp%E%%BrQgeﬁls g@%@éﬂéﬁnln %Hﬁggtlon

construction, each of the electro for current
osuapgyd@nsfthgeekggtagggg for vol tage neasurenent has
a formlong in a direction perpendicular to the
arrangenerd soai reCtécamait thesel ebesddodes; aherebydiad of
el ectrode to be inspected is electrically connected
the bbéthtebeet fodevbdrageumeaptrsupply aneécehoakr gde
for vol tage neasurenent at the 25 sane tine even when
ceheert estpblde tndbelenspedtedorsvolitagegmetenedmentt hee
direction perpendicular to the arrangenent direction
apranfied ragpeet tveablient indebibsnorder200rsdt edkbctrodes of
connecting el ectrodes. According to the connectors for
the Rlpekerde of or efeEfeNE FuBPEYaneéeotrode fpeswnitage

i nvention, thus, necessary electrical connection to a
m%ﬁ?%{ﬁTe%Ba?%dt%1%%tr0de for current supply are arranged

- s0 as to align in this 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 direction 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 directioﬁ'perpendicular to the arrangement
direction of these electrodes, whereby an electrode to be
inspected is electrically connected to both 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

érrangement direction of the respective electrodes in the
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5 inspected, the electric resistance of which should
be neasured, can be surely achi eved even when the
circuit board to be inspectad is large in area and
has a great nunber of small-sized el ectrodes to be
I nspected, and expected neasurenent of electric
resi stance can be surely 10 perforned wth high

ecj.si on. cordi 0 the connector devices for
s%%a%%r%%%%?éﬁfnge?gg?£¥%é?%sistance of the present
i nventjon,..: one.of _the above-descri bed connectors
for %%ggﬁpéﬁgﬁFoo%hglg&ﬂ%ﬁg%%%%islhﬁgﬁﬁ%fﬁﬂgﬁ%(ﬁéi

e BO-1hat ,gggleéém%eéf%ﬁé Cﬁ%&éﬁgﬂg@%%ﬁ O Rus,

circult oard to be 1 nspected, ctric

né&Sk$4 ANCE Of L WNELH Shiowd de Psn ”E@Sé!réﬁrcgi‘@ﬁga%r% Ybe

achi eved even when the circuit board to be inspecte

ihSpetBE@e the LA AL haSs B P95 AL HEMPRIcRfshould be
smal | -sized electrodes to be inspected, expected

mERASHEE TEdEn Obe 20164 BELLE1C1 ERSH SEPRE RSN D8a SHI BN
performed with high precision, and noreover good

bed Lt G Cpectédncambee i ablys rat@i ned evgpegn
an environnental change such as thermal hysteresis by
numgrnperat ure Changesd Acbordicifed otd hee proskietted, and -
process of a connector 25 device for neasurenent of
expected onaamistiace of ¢lectpreserdisttaernd i cany bdesurely
above-descri bed connector devices for neasurenent of
peal et Widdh Stltorami o2l advant ageousl y
produced. According to the electric
resi§€8ﬁ§@lﬁ§a§9ng@ Cappar&rys Iy cepr £airt Mpeghdepfent of

t he present invention, any one of the abave-described
e d:reSSlf%i’aI}ﬁf‘aﬁﬁ éﬁrﬁﬁhtpﬁsent invention, 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
resistance of which should.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 performed with high
preciéion, and moreover good electrical connection can be
stably retained even on an environmental change such as
thermal hysteresié by temperature change.

According to the production process of a connector

device for measurement of electric resistance of the

"present invention, the above-described connector devices

for measurement of eleciric resistance can be
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5 electric resistance is provided, so that necessary
el ectrical connection to a circuit board to be
i nspected, the electric resigstance of which should be
nmeasured, can be surely achieved even when the
circuit board to be inspected .is large in area and
has a great nunber of small-sized 10 el ectrodes to be
inspected, and expected neasurenent of electric
aﬁE§P§Pgﬁ€BS%§np6%d§G?@Iy performed with high
precision. According to the electric

r esi ASHFES RS IG qﬂflﬁﬁQﬂﬁflq(ﬁe§ﬁ%§ﬁﬂqe1%ﬁﬁ%P¥ﬁHQhe
rese vention n f F 15 above- deicr!bed
PRSRE s Dot Pl i badhe of shecprraeRioiranisony Gny

th t ti
oHEClr. PG P oaEeRPiNeg BahhbER -8 e e Rk Re R of

echi ch, shoul dy be TEaglLeda gan Beetﬁgﬁeh§e§%95%¥arge

when € clrcult boar nspec

ech§£§éa§ngo§9%Q@§oﬁ QBthgﬂPBPSE BEa§HHEE BeZ8fspected,

el ectrodes I nspecte expect ed nmeasur enent

& elestris resistanss oganhpehsyﬁshydpsa;ffaéggqr%g_hcan be

hi gh precision. BRI EF DESCRI PTI ON OF THE DRAW

‘sﬁ}@ly1a¢§1@v@ﬂa@v&hewhéh|ﬂﬁéréikﬂglﬁ 6ORPECLEr bEOknspected

nmeasurenent of electric resistance according to a

idiIstge efhosie®ndn@f hibea pgesedt niavent bensm2a21-Ei ged?2

IS a cross-sectional viewillustrating the
cebonstodies | on lod 1hepeonaéct andf expaeasdrearstirehent of
electric resistance according to the first
ekabodi oreres1Figncs ¢anaberossebecpeniatmedewith high
illustrating a state 5 that the connector for
Preastie@ment of electric resistance

According to the electric resistance-measuring method
for circuit board of the present inventioﬁ, any one of the
above-described connectors for measurement of electric

resistance is used, so that necessary electrical connection

to a circuit board to be inspected, the electric resistance

of which should be measured, can beé surely achieved even
when the cilrcuit board 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 precision.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating a connector for
measurement of electric resistance according to a first

embodiment of the present invention.
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shown in Fig. 1 has been arranged on one surface of a
circuit board to be inspected though an

ani sotropically conductive sheet. Fig. 4 illustrates
a state that msregistration has 10 occurred between
a set of connecting electrodes in the connector for
nmeasurenent of electric resistance according to the
first enb%glnent and an el ectrode to be jnspected.

Fig. '59s a ‘¢t G5 STISELT %‘?lc{ﬂa&m‘fﬁ"ﬁsﬂ%ﬁ’f@aﬂ%@‘ the

constru circuit board to be inspecte

o R P e L b hBRr Eor  Bea S ehmBE Lo Pl gl octric
t t di t
e S ol 1 88 EO O RhE LS L RO ABRRRARRY 10 2 1
| | |
o O a2 a0 Ol R IO TSI ikl 16 CONRL U | DM ake

tﬁ@@léﬁ@nesnﬁ&@eagl@srtﬁeggﬁréﬁgﬁedo@”EQQb%§ah rgggstﬁgce

[lustrates a state that msregistration has occurre

sm@&ME§@ pl§et1oﬁa§OB@@ﬁta99a§bsetBedeﬁel@ukﬁsce of a
connect or nmeasurenent of electric resistance

cﬂﬁ@@iﬂimﬁhrdotéhBesﬁﬁgﬁQcﬁﬁ@OﬂhBB?h andaansekeebiedely

to be inspected. 25 Fig. 9 is a plan viewillustrating
cendodiniecd oshdot . neasurenent of electric resistance

according to a third enbodinent-of the present

i nveldtigon4 23 1ukitgatdd ias statreosdregectionajiatimiion has

illustrating the construction of the connector for
oqEastednEaitwvedn eh egtt i ef cesnethihce ateotdpdgst ont hbe

third enbodinent. Fig. 11 is a cross-sectional view
connemstemtiqn mersuseneonsteficel entbicareshateroe fopording

measurement of el ectric
to the first embodiment and an electrode to be inspected.

Fig. 5 is a cross-—sectioconal view illustrating the

construction of a clircuit board to be inspected.

| .Fig. 6 is a plan view illustrating a connector for
measurement of electric resistance accordiﬁg to a second
embodiment of the present invention.

Fig. 7 is a cross-sectional view illustrating the
construction of the connector for measurement of electric
resistance according to the second embodiment.

Fig. 8 1llustrates a state that misregistration has
occurred between a set of connecting electrodes in the
connector for measurement of electric resistance‘according
to 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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resi stance according to a fourth enbodi nent of the
present invention. Fig. 12 is a cross-sectional view
illustrating the constructidh of a connector device
for neasurenent of 10 electric resistance according to
a first enbodi mrent of the  present invention. Fig_ 13
is a plan view illustrating the connector device for
neas of electric resistance shown

urenent . in Fig, 12t‘
the ant$ottoptEat 1§ Eohaiet Fvd et abt Ofet! yeratyxg the
tly braok
CéB%SS sggg:gﬁgﬁ%bleépn%% %Erg?a%ngﬁgurggﬁ§§rﬁgf cdfosric
r@ElgﬁﬁﬁﬁkaénggbgﬁéoEPOQEQ'@bggdtggbogﬁh%%tﬁOp'cally

conaucti ve e ayer

crossragelional Viamddlustead o & &0 SIAIE LA R the

mat er i | ayer for elastoner has been forned

cbheatususbace Fok @oﬁeea%eEOEoEOﬁea§a§@ﬁ%H%nbfOElectrlc
el ectric resistance. Fig. 16 is a cross-sectional view

rébhgﬁhﬁaélQ@c@r&iﬁ@etbhétf@uﬁﬁﬁn@hbgdﬁh@hq BaVicAg Bresent
intensity distribution 25 has been applied in a

itheskness-w se direction of the material |ayer for
el astomer. Fig. 17 is a cross-sectional view
i || ustirat iy iz 24 crstsat-esddidtorail atiast amErud @yeridpsthe
been formed on a front surface of the connector for
copatuvnehbonr of &l ectnectoredesiaacforFngast8emsna of
cross-sectional viewillustrating a 5 state that hole
cehortrbasraavetbeen forppding theaefdssbnembodiment of the
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 view illustrating the
construction of an exemplary mold for obtaining the
anisotropically conductive elastomer 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—-sectional 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 is a cross—sectional view illustrating a
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layer. Fig. 19 is a cross-sectional viewillustrating
a state that a polyneric substance-form ng materi al
has been filled into the hot& portions formed in the
el astonmer layer. 10 Fig. 20 is a cross-sectional view
illustrating the construction of a connector device
for nmeasurenent of electric resistance according to a

d t f th t t Fi
< PEeR thar Rt T QFF"%?Fa?FHErre?}?S‘C8'&%%5?8'?%@95 ane. Tgont
f t t h
s%fagggggrmgggp boBheCLBS! Fhe MERLILANER PRI Lh LT

rLhereof -being partly broken away. Fig. 22 is a
Cross- sectlonal viewillustrating a state that a

condygty ve els %St£@ro§s&y§écﬁ%£@%3§vprlm§&a@l%& a

releasa | e supporting plate. Fig

sthosschgethonal pyteveil! Hsteabibgd 2orskat €nt RAL @1astomer
nmetallic thin layer has been fornmed on the conductive

1&bastonmer layer. Fig. 24 is a cross-sectional view
illustrating a 25 state that a resist |ayer having
openitigs has ikeen dhraredeatidha retal 1110 ddhirsdanera
Fig. 25 is a cross-sectional viewillustrating a 25

staat ethanat a npd iymenbksshihveaheenrbomimd mateéhéal has been
openings of the resist layer. Fig. 26 is a

felbsd-seee i omal holevwdtrtistsafbonged istahe thattamer layer.
plurality of conductive path-formng parts 5 have
beenFigrnEd é/ eherogiseasatlionsdppdem nd plsdtrating the

construction of a connector device for measurement of
electric resistance aqcording 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
therecf being partly broken away.

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

Fig. 23 is a cross—sectional view illustrating a
State that a metallic thin layer has beeﬁ 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 layer.

Fig. 25 is a cross-sectional view illustrating a.
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Fig. 27 is a cross-sectional viewillustrating a
state that a material layer for insulating part has
been forned on a front surface of the connector for
measurenent of electric resistance. 10 Fig. 28 is a
cross-sectional viewillustrating a state that the
rel easabl e supporting plate, on which the conductive

ath-formn rts re forped, has been superinpqsed
S%ﬁ%?hgggghﬁggggrm?ﬁpgngggﬁrg%ﬁﬁt BfMEPedty jtée openings of
Si e;.on which the material |ayer for insulating
t%%r%ég?gﬁmégg of med. Fig. 29 is a cross-sectional view
i |l ustrati . t t i . atj . o been
for n?-;tdl (%etz\r/\%é]% éazjcg'f:ogsn% rka%:coﬂnlgjar%: ll v‘élneg"étﬁ];%%]%?%%mg a
arks L0 I r Q$s: L.OE Lew il a
sRRELSGRELO: 90ba1acsr gpsuaRablonal HLEW IrbLHThEebL0-
hBPasPEEnenbrba ShechEil 6ol €858hRRCELARELEIRLRTPEALR
further enbodi ment of the present i1nvention. Fig. 31

IS areOsS7sast i=oralo 8- SCharmt ivgady vi1iddusi¢atd ng
the construction of an electric resistance 25

- sheasuthay appatetislfdayerreoi-t ihealdsiagCprddicngakobaen

first enbodi nent of the present invention together
formeéd sowi z clirdont bparfiate be thnspeshedct@d fbrgme3d2ukdment

a cross-sectional viewillustrating, on an enl arged
ofcalectniprieeiphdnpart of the electric

resi stance- neasuring apparatus for circuit boards

accofdidng 28t 85t Be CriosSt semyddingBntviey EildusgFating a

typically illustrates a circuit for voltage

state that the releasable supporting 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 cross—sectional view illustrating a
state that insulating part has been formed between adjacent
conductive path-forming parts.

Fig. 30 is a cross-sectional view illustrating the

construction of a connector device for measuréement of

- electric resistance according to a further‘embodiment of

the present invention.

Fig. 31 is a cross—-sectiocnal Qiew 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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measurenent formed by the electric

resi stance-nmeasuring apparatus for circuit boards
according to the first enboggnent. Fig. 34 is a
cross-sectional view schematically 10 illustrating the
construction of an electric resistance- neasuring
apparatus for circuit boards according to a second

enbodi nent_of the present invention together with a

ci rcuit9 bodr db ¥ P ber P PEpRREHonE} gvigy jElygstrating, on an
ecgoss-gectiﬁnal viewillu tratin%, on an_ 15 enl arged

g i |

8F8%9a SERifei faPTpartPef PRE tePdcitiee electric

resi stance-nmeasuri ng_a us for circuyit_ board

t t .
*RELBHIPNG "E6 he"SetbRA BbGATENELTENGE S8ots EATRFAIng

t%lkﬁﬁt%§%§% %m%%&ﬁ%%%tfor vol tage nmeasurement formed
y e electric resistance-neasuring 20 apparatus for

circwit. b ' cond. '
o e Do e 00 LR e L p PP LI Vo tae
mgggayéfneata@o%get biyC th%s b&fbe%ﬁcb@evg@%@aﬁlclé%(ag%g%&h@

circuit board by probes for current supply

appabesubokor28:yell a08cHRAsULEMBRlinG 90 38e first
illustrates a state that an el ectrodé for current

embppiyennd an el ectrode for vol tage neasurenent 27

have been correctly arranged on an el ectrode to be

I nspetifced 3N ias converdd-anattialedl fiew schematically

resi stance-neasuring apparatus for circuit boards.
iFigstB89tihfusheatessarstafient hat aanetkettrtodeckdstabce—

current supply and an el ectrode for voltage
nepasoiegeaprraratus for circuit boards according to a
gsecond embodiment of the present invention together with a
circuit board to be inspected.

Fig. 35 1s 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 electrode for voltage measurement



have been arranged in a state m sregistered on an
el ectrode to be inspected in the conventiona
el ectric resistance- nmeasuring apparatus for circuit
boards. [Description of Characters] 10 1 G rcuit board
to be inspected, 2 One surface-side electrodes to be
i nspected, 3 Qther surface- side electrodes to be
p Crcuits, Ani so [ 1y
h%%ﬁd%%??v8°§ﬁ88F9Y féréBHﬁchBraPoF ﬁ& §8 w&ﬁtb&f
. €] resistance atln strate,
1B PEtEEE SR acr PG abRrdast St e Ber Poges b Bpattring
S I I es for voltage measurenent,
=GRS SURR s pAd4E ggﬁfgg .0

l"'ay e ectro Wring parts,

Aﬂ'SOFE?D'§§'£¥18999&£EBV§ gkﬁ;% tlgxeéleFaQAde Efr

Mat erial | ayer for elastoner astoner yer

cepdHet Lug F@§thBOBH‘QQe@%EB§e £89 3$ﬁt§%@dﬁggkﬁ§ement
el astoner™ [ ayer 22 Insul ating part Materi al

hbo¥epebr at-AsHhaki N Paktate misregisterad onl8n2dlectrode
Proj ected parts, 23A Polyneric subStance-form ng

toEber iakp@btéanprctne demieftionaleasucerent rekistance-
el ectric resistance,
measuring apparatus for circuit boards.
[Pescription of Characters]
1 Circuit board to 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,

21A Conductive elastomer layer,

22 Insulating part,

22A  Material layer for insulating part,
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5 26 Rel easabl e supporting plate, 27 Metallic thin

| ayer 28 Resist |layer, 28a Openings 29 Metal nmasks,
30 Top force, 31 Ferromaghetig base plate, 10 32
Ferromagneti c substance | ayer, 33 Non-nagnetic
substance | ayer, 35 Bottomforce, 36 Ferromagnetic
base plate, 37 Ferromagnetic substance |ayer, 15 38
h?g magnet.i c substance |ayer, 40 Upper-side adaptor,
44~ ne §Gﬂﬁ§@@d§F@éT§vrCU|t board for inspection, 42

ec n el ectrodes, 43 Term nal el ectrodes, 44
F??gt Er? ditde S é‘g’séz@ﬂ‘:(?plf@ﬁnw"% Sthfdtiate sheet, 20

45, Sec er-side an |caI con ctlve sheet
4%5EIeCOP3 erIa?eVlfﬁ %@%ﬁﬁa getectric
s, 50 Lower- S|de adaptor 51 O her

r%%gggéggglde circuit board for inspection, 25 52

I@@peckbg%agggggr%g§§ofg EFFHQE?J el ectrodes, 52a

| nspection electr ‘supply, 52b

| pppechicenighecthades afl V0|2tsageRQ§?§Hrf£'% oL, 29 S3a
Term nal el ectrodes for current supply Térm na

etectrogenihee vol tage neasungnentetaPOmasks,
Ani sotropical |y conductive el astoner |ayer, 56

Gomductroye fpath-form ng parts,

31 Ferromagnetic base plate,
32 Ferromagnetic substance layer,
33 Non-magnetic substance layer,

35 Bottom force,

36 Ferromagnetic base plate,
37 Ferromagnetic substance layer,
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 Lower—side adaptor,

51 Other surface-side circuit board for inspection,
52 Inspection electrodes, 53 Terminal electrodes,

52a Inspection electrodes for current supply,

52b Inspection electrodes for voltage measurement,
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5 57 Insulating part, 59 Tester, 60 Electrode plate,
61 Standard arrangenent el ectrodes, 62 Lower-side

ani sotropically conductive sheet, 64 First |ower-side
ani sotropically conductive sheet, 10 65 Second

| ower - si de ani sotropically conductive sheet, 90
Circuit board to be inspected, 91, 92 Electrodes to be

[ ected, . 93 Power supply device, 94 Electric signa
p?i‘ges S IMNPY SACIBFIIGHLF GFUER e rftURUPp v, PB,

PC Prohes f.or .vol.t age asurenent.,, A Electrode for

c%?eng%gﬂlr}&a}}y e\}e@%er&%feosd For’ AA% S SRS Rt |

T- El to_be _i.nspected, 20 P nducti v

it a8 k8l IsP R e il G s Hamers 1or
ta I ) 1 F CARRYI NG QUT THE

Y%E&?&ﬁﬁﬂgéﬁg%é%agﬁ%ﬁng &P %Ye present invention

i | inaf; descri beq, i ils. <Connector
p%t neggﬁgéﬁgﬁ%%gpggﬁéctric ?%gig?gﬁ%gﬁ 30 Fig. 1is

36 ®! angYeeWrbklUshzald Ng a connector for measurenent
of electric resistance according to a first

egibodi BeRhdak-dt he rphesaRht RYRRLHQYesand Fig. 2 is a
cross- sectional view illustrating the construction of

tdie 5 conBecketicl ahimBasWHARRNY vOLcalRekive eslett ance
accordi ng

64 First lower—-side anisotropically conductive sheet,
65 Second lower-side anisotropically conductive sheét,
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 Hole parts,

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

BEST MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present invention will

hereinafter be described in details.

<Connector for measurement of electric resistance>
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to the first enbodi nent. The connector 10 for
measurenent of electric resistance according to the
first enbodiment has an insmbating substrate 11. On a
front surface of this 10 insulating substrate 11,
plural sets 12 of connecting electrodes are arranged
in accordance with a pattern corresponding to a
pattern of, one surface-side el ectrodes 2 (indicated

by an a1t e st & 1R ahidF o Uit hed toPpeetor for
' f - f f ' it b "
b RSREERE ;! BT TR0 90 B ReE ol R LTSN, 80 oy
rect i trqd
oAEoRshet: ToE8e GEbRPAE, PhaSBOTSRL AR ERS, %8 4 Broce-

sé@%léﬂgy|@ieﬁ|§§Eﬁ9@§§£%igf@ﬁe spﬁg%ghc%ﬁeg'xfa%ﬁeZas

rect angul ar el ectrodes for voltage rneasurenent

cbhﬁ@§£6§tfgriHeEEGreﬁenIh§§eefe@k§§Er9@@%8%%ﬂ@5?according
arranged in a state separated from one another in such

t8& tRaneirthatmbbgigbeetrodes 13 for current supply are
respectively |located at vertical positions of angles
oppogihtee domready rotilterfdm rdeateanrglte o And dhe-i c
el ectrodes 14 for voltage neasurenent are

regspezi¢yehycdodhhgdrat thber 2bs ot @ebodenbh€ahas an
positions of angles opposite to each other in the

ingelapgie. sOnsardaeklibur flacer ofrdrhe dnsid@t oW this

. Substrate 11, a 31 plurality of relay electrodes 15

1p7el &l ¥ o geeb § Braee of Hanekurad t hetas ptopef pattechiag
illustrated in Fig. 2, and either one of the

clATitdRRe AT FHFrTRFTLnn SAPPP YA amee thbth eh ep2 tbeen 14
for voltage neasurenent is electrically 5 connected to

CHIATPRA T B -7 e P BT RER rdfledna s e hfaghs ide electrodes 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 forIVOltage

-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

opposite to each other in a 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



10

15

20

25

wiring part 16 fornmed in the insulating substrate 11.
As a material for formng the insulating substrate 11,
may be used a polyimde resifdl glass fiber-reinforced
polyi m de resin, glass fiber-reinforced epoxy resin,
glass 10 fiber-reinforced bismaleimde triazine resin
or the Iike. The insulating substrate 11 may be a

h@ghg g?%%rr%t%%cg t HU|tI §¥§Tf%&%§§ %&Faé@g%dance

i ckne of théYi nsul- g Ssdb
fer I Q
Wg?gfgr%%F%erlgafgéggpg§06§QUS% tg%ﬁﬁfbﬁrgﬁ Fd and either

VOB@rGEth%h%l%l%Qbﬁ%d§§ %%rfgﬁrr%%kr%%ﬁpﬁgp@dﬁ the

el ectrode 14 for vol tage neasurenent

egle@@at:ba@es4150@nqowtagegmeagbsetn@ntﬂ% %qe%%%gi %@Ji@;er

nickel, gold or a lamnate of these netals

cohaetredesoldabar cEULReBt supRkY e1@l-echuede 154 tnh@hgh a
vol t age neasurenent, relay electrodes 15 and w ring

wpalhg pErean Gonﬁ:ﬁléHEﬁinb}thé Arekhod tgenekably ruged 1fior
producing a printed wiring board. A clearance between
t he él=ed rugeed3af ofocufsenin@5tRepphyuandihesubstrate 11,
~electrode 14 for voltage neasurenent in the set 12 of
mgpnhectsnd el pelyodidei sepisf egabky ZQbte-18AnMp rcewr e
preferably 30 to 80 gm If this clearance is too 32
Poehginidet raaynbegdessi Eiberinesoffercadespbsyseesie, glass
necessary insul ating property between the el ectrode 13
£3lpr- Eﬁ%?éﬁtfc%%‘apbt?m%ig@lmhéeetéétiﬁwé t4sfor ovokhegéike.
nmeasurepent, and i also be difficult in sone
ThestRSH 3 htad u%%bth%at% o?ahel@%r beoaf pinERasLRERENE tERCTUre

elec resi stance. |If
or 1£1 layer structure.

The thickness of the insulating substrate 11 is
preferably, for example, 50 to 1,000 HUm, more preferably

100 to 500 pm.

As a material for forming the electrodes 13 for
current supply, electrode 14 for voltage measurement, relay
electrodes 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 voltage measurement, relay electrodes 15 and ﬁiring
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 electrodé 14 for voltage measurement in the
set 12 of connecting electrodes is preferably 20 to 100 #m,

more preferably 30 to 80 Hm. TIf this clearance is too



this clearance is too |large on the other hand,
tolerance for msregistration to el ectrodes to be

i nspected becones low, so that it may be difficult in
sonme cases to surely electrically connect both

el ectrode 13 for current supply and electrode 14 for
vol tage neasurement to an electrode to be inspected.
As jllustrated in Fig. 3, the above-described
SIE%]aneciLBrmiﬁ ber diE5Lirdhedt S0T81 EapeRe eSS ce | s

d f f t board_.1 to b
R SRR e RLS 5Tt PRorRath s PRiosesr o Ch oSO H8 for
c&@@%ﬁj{ egtl Ly oggg’ t{j e )é%%goﬁsnﬁgr %?):%‘Z?t {l%plgcea me¥asurement '

conducti s%ee

aIEc?SP@CrBé¥ ﬁ%§$tﬁe1§19fﬁ'lggﬂge;{% %mf%ecf%tr%d%% rotdI?J%e the

connect nmeasur enen FiC rest stance

céﬂi:@eé@&f‘t £§ EBrtHéééur&ﬁéB%SB%ngh%%t%% SULE Ct@m%l?de

el ectrodes 2 to be 1 nspected € ¢ireuit boar

thOs herdspect eds and P&@ééegnb¥h@ oEEQQeBaHBan%olerance
wher eby the one surface-Side electrodes 2 to

fdﬂ3ﬂﬁ§$é§h§ﬁréfﬁbﬁlf@uéieeﬁﬂbgeg tbobgelhgégﬁ%gﬁdb%%%mes
el ectrically connected to the el ectrodes of the sets

1d?, ofo wonnect imgy abechipdesuiin thesepanegtes 16 kokely
nmeasurenent of electric resistance through the

e lauti tsoitra0lpi e ad dryne consivich | ¥Be8be6te5130£38 chhretehsapply
state, a constant current is supplied between the

: anﬁ(ﬁﬁGQKkEﬂQ(ﬂ4mf¢msp@bt£@eomeaheremenUItobaardle&ttode to
be i nspected through the electrodes 13 for current

besyppinecta™ one el ectrode 14 for vol tage measur enent

of the
As illustrated in Fig. 3, the above-described

connector 10 For measurément of eléctric resistance is
_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 connecto: 10 for
measurement of electriclresistance are located on their
corresponding one surfaée—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 2 to
be.inspectedfof'the circuit board 1 to be inspected are
electrically connected to .the electrodes of the sets 12 of
connecting electrodes in the éonnector 10 for measurement

of electric resistance through the anisotropically

conductive sheet 5.



el ectrodes 14 for voltage neasurenment electrically
connected to the one surface-side electrodes 2 to be
inspected in the circuit boasd 1 to be inspected is
desi gnated to conduct neasurenent of an electric
resistance as to the one surface-side electrode 2 to
be inspected electrically connected to the designated
electfode 4 for, _voltage neasurenment. Measurenent of

electr?cs?%si%tiﬁﬁgg' As°PBGPPtt ABTBRB ts bt aEBPdilge
b%lt%%teﬁlo CE% %lte% tti):%derés Q:%C eeg &I}I,s%%?g:ot%%l? ¢ dtlg%l qja]ac‘euj_{: board

successi vel y changi'ng an
Syr.e e Lgnat.ed. Accardi t.a the
17E80 BErTThsRen® TR A A UY s et
[ t h [ [ [ each of the
S B B e ot e Vo) Tha Akl dng ot the

eCUEL@BHSURR! ¥oar %oll%%ree%e%tsu&%wénfta'el%%%ﬂc%{a?nl ;_

angl es opposite to each other 1n a rectang

cehaetredesol4nbobnkokiage LA WL IR 1R d Loated i
the other vertical positions of angles opposite to

iregpdriddien dhe thecueet aeake. 15@ot Bat 1AsPBlted is
surface-side electrode 2 to be inspected is )
debegtaiedl ty condectemlehgubetbndfl ofit aheadlectd® resistance
el ectrode 13 for current supply and at |east one
agl eet tbedecnd forfyobtagdenedsurentnt 2atot be S ddymRl
even when the one surface-side electrode 2 to be
elegbettably scomeebgilster e dedigeetiednelekatrerdal 1andorx
vertical 34 directions in Fig. 1) of sides of the
vobkigRgreas mesren bt | dtPd InppN@nt byf aebpeci it crexasphnces
Wien the central position_of the one surface-side '
2% B t3 vHete tnpesut hapeceidei slapsredest 8r 8¢ beornspected

.centrg] @0 ition of the
1s conducted by successively changing an electrode 14 for

voltage measurement to be designated.

According to the connector 10 for measurement of
electric resistance aécording 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 voltége meésurement are located at the
other vertical positions of angles opposite to each other
in the rectangle, so that a one surfacé—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 measﬁrement 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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5 set 12 of connecting electrodes to the right-hand
side in the drawing as illustrated in Fig. 4(a), the
one surface- side electrode 29to be inspected is
el ectrically connected to both electrode for current
supply 13 and el ectrode for voltage neasurenent 14,
mhich are | ocated on the right-hand 10 side in the
raMAng, at the sane tine. Wien the central position
diFefhioBhelBuftdcel i 8E SaPeEt PEdERe EBChanDASpect ed
S n1sre |stered fromthe central position of the set

12 of ecs iy 6 LY 1o SR 1T (2RI & dBhiep the
AP Gs Mt S el el et 15278 o e

sur ace SI

AR P R, AR e 8 o o
@@'f@ §f80£8%é£fﬁgogl%99réﬁé% €§ngh h@ Bhpd side in

draw ng, at déntra

t@@saféﬁﬂngfa§hflP@§t§§£e§C§?? @k&?trQHS 8n&° ?gface—

i nspected is msregi stered the "céntra

sDde tbEcs€tod th§QB@e£ﬁé$Qc€e§C$§ogféc£91c£ff uegﬁﬁected
side in the drawing as illustrated in Fig. 4(c

LONSo Sré Bt 8bdle £bLChE PLen 2 é@p;]S)Eyl D§p§§&eéiléét§§de for
el ectrically connected to both ectrode for current

velupphy mddsanshebect4 pdehich y6d t Bgea PEASHH eFRAt rddht—hand
which are |ocated on the upper side in the draw ng,
sigle the Saaeltawming 35t Wien d¢dree centie al position of the
one surface-side electrode 2 to be inspected is
m sr 8gest §hed cEndmatheosdénbtnab fpabiet boe efirtfhecseti de2
of connecting electrodes to the lower side in the
eIREWHIRE as 19 Ihstinarertied Ay nihgistered from 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 1nspected
is electrically connected to both electrode for current
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

.located on the upper side in the drawing, at the same time.
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5 the one surface-side electrode 2 to be inspected IS
electrically connected to both el ectrode for current
supply 13 and el ectrode for3yoltage neasurenment 14,
which are |ocated on the |ower side in the draw ng,
at the same tine. According to the connector 10 for
.measurenent of 10 electric resistance according to the
first enbod%nent thus, tolerance for msregistration
to t HEOhe Rarfaerat deosaFteR r8fethe PhebeUFfapRTE &S

lectric II conn gperation to the
LRrERrRengars e 4o 88e03§ﬁe&%e&%%§%$ﬁﬂ¥eaﬁ§tﬁﬁam the

i cal_.connect.i el ectrode 13 fo
C%b??é%tggﬁﬁpﬁynaﬁ U ecrrdad i GPrtage Clectrodes to

a 0, .t 0 ace | | ect rode ;Lo

R R TRt e R e o N R

thibl BHE! sBedhlelsi8:R) LRSRRR! 8 S pal 8 I 81eq ;and

has a great nu er o Sl zed one surrtace-si

ebeetiedes 2 cEQnQ@thS@@CB%Qh Eﬁe%%r%ﬁ %bgncu§%%%% upply
the el ectrode 13 for current supply and the electrode

134ah@r eVekt2g8e MBS UGB MRAL AR 288 EEheah by wlha%w ated
fromeach other, the eleciric resistance as to the
letatuit ohoand lowerbeibespactad 62Bwhageasuted Wakl time.
hi gh precision. 25 In the present invention, the
ci r clidtcdoahimgy kot aHee cdmspeaied, 0 the eletduddnent of
resi stance of which should be neasured, may be any of
ehectrtai rebbatdnbavangoodiygone 86e Surbacembbdément, thus,
el ectrodes 2 to be inspected forned on one surface
teheraote ahdr havéngobetyatieoutbstia boepnedrbetaeende
the one surface-side electrodes 2 to be inspected as
clerbsedated o Peginspagted &nreni elboariichaliyngovnecting

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

50 that electrical connection of both electrode 13 for

lcurrent 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 1is large in area and has a great number of small-

sized one surface-side electrodes 2 to be inspected. In
addition, since therelectrodeAIB 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 measuredrwith
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 circuit board having only one
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5 surface-side electrodes 2 to be inspected forned on
one surface thereof and other surface-side el ectrodes
3 to be inspected formed onsghe other surface and
having only circuits 4b forned between the one
surface-side electrode 2 to be inspected and the

ot her surface-side electrode 3 to 10 be inspected as
illustrated in Fig. and a circuit board having
Syrdassrace- §#&€téP€€€r8dé§ pet dngperikspedrsmeds ornede

on _one rface thereof .and the other surface-side
SBEBEFoRDE 5000 B8 NRYPEE: B8 ForiBa St He Spfed betwcen

f d h bot h circuits 4a forned bet
tPheCBResEn F&Sggiggs. §CEL8EFPodedO2 B0 hEPRALS £8d

B.f b th f d
Rkt ien o e et

sﬁngeggsih $§E§£E68g§ ? Eg.Bg gﬂggggkgg %grmed on one

ustrate an view

shibFHstr ahiRgo2 SRANSELAL Ee&fa%Q g?ééugﬁgﬁekﬁgéa to be

el ectric resistance accord Ing to a secon

ifbptbecaresentdl BMephE0R+naRdshikgacd hﬁdah509§§ only
sectional viewillustrating the construction o

- cCophieetonbf b riEASHE EWEAE eﬁeebﬁét§h§f£§§L§§§8081ectrode 2

according to the second enbodinent. 25 In the
teohaethopedOefionnsieaser eopot ohrehesteige £€5E8F3AEE3 to

according to the second enbodi nent, plural sets 12 of
beohneréchgdebectbdesratedatrnanfged dnbpa, f 400t asuifacet

37 of an insulating substrate 11 in accordance wth a
berard ehavicor eespondf agetoide pal tetnodés oheto be inspected

surface-side electrodes 2 (indicated by an alternate

f¢%mgdaﬁ@ aporiudbste | theyeed ded thepethed forhedeoaide

one surface of a circuit board, the
electrodes 3 to be inspected 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 surface-side electrode 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 croés~

sectional view illustrating the construction of the

connector for measurement of electric resistance according

to the second embodiment.
In the connector 10 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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5 electric resistance of which should be neasured.
These sets 12 of connecting el ectrodes are each
conposed of 3 electrodes imgtotal of a rectangul ar

el ectrode 13 for current supply and 2 rectangul ar

el ectrodes 14 for voltage neasurenent as illustrated
in Fig. 6. These 3 electrodes 10 are arranged in a
gtafe segiagted fromone another so as to align in

rdRr 1B¢ 18P ettPobE" 1] #6rlvoFF§@Edﬁﬁﬁ§uWé ng, pattern
de, 13 f | dth | ectrod
e PR 0 o8 eRRaF BhRnpT BHERS ﬁa?gcguﬁgage JpcEngdes 2
15 pl
?&Cé§£é&gb§ugﬁt£f{gr&;te longagcér%% @ﬁ&é%@) to be

trodes 15 are arranged in

ﬂéﬁ@@@@%&ﬁﬁ@a%l&hé{gg‘;éksge' QfFliagclrc yggﬁééiﬁ the

one of the electrode or curren supp

et 10de-d A £ O ¥Ob F agR: SRas 5§ﬂ§nﬁe'ﬁe Eﬁf%@'cafﬂgé

connected to each of these relay el ectro roug
s@ 201 M & F n@oﬂ@@é&tﬂﬁgf@w@gm@e& hgrbNSuLAL J;&QpéHQat batg
11. In the above, a material for the i1nsulating
esebistoad € idltandll ao el erdatah@hiliPec1 8SPLSHLVES for
el ectrodes in the sets 12 of connecting el ectrodes
careertthes @y asnd 2 thect LORNEEE 081 EOF rFRASUT £NBAE Bbltage
el ectric resistance according 25 to the first
megfothment . asAccond tgpted the Tomnegt oThEd:d & electrodes
measurenent of electric resistance according to the
ange AR eAsb dithents td te 38epaactedf fide oot sad@tinér-so as to
connecting el ectrodes, the 3 electrodes of the
alg|Fe tifo RECRK for TR telRe e r bhefar tdictags guéaaeement
13 for current supply and the el ectrode 14 for

THfo | LR TRAR bt B ol B nh e ot eptTode 14

fggﬂé%ltage 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
one of the electrode 13 for current supply and the
electrode 14 for voltage measurement is electrically
connected to each of these relay electrodes 15 thfoﬁgh a
Wiring part 16 formed in the insulating Substrate 11.

In the above, a material for the insulating substrate

11 and a 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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5 order, so that a one surface-side electrode 2 to be
i nspected is electrically connected to both of the

el ectrode 13 for current suppgy and at |east one

el ectrode 14 for voltage neasurenent at the sane tine
even when the one surface-side electrode 2 to be
inspected is 10 m sregistered in the arrangenent

edihec%i (lLa erﬁl %lrectlon in Fi,g. 6) of the
Pssp8 P08 F&St Agaed GPPPRETisE: §lf§t5f>d@§nné@ﬁ Ry
bed, en the centra

%P%%ii?fs@ﬁc'%ﬁéa?a?@ iiisfaé 8PeiPPEBe2SUgepEnt . the
e%%é??.s%% 5p°ere ELREBCHEREaBE it Zs%ags 24 for
vB'ﬂ%a&égHEagﬁggméhgea'r@ Lheafdnay 0g .8s,bl Lysthated g

, he one surface-s

okﬂé?ecggdth§tebeghé'QQEkXCQQQFSQtﬁgeEQrBSEh 208 ot ggat

el ectrode 13 for current supp rch rs’|locate

1ﬁ5§e8@e§eﬂbeéle@ﬁglbﬁﬁlﬁl§Sﬁﬁgggeé4tgoﬁo¥9|5§g@h .
measurenent,. which 1is located on the right- hang si de

elactheddr agi ﬂgr atrtbet sapBlyi ABa Yhenehbe 68BtE8Lctrode
position of the one surface-side electrode 2 to be

1i nBpectettige nmsaggiahenedatr onet bemd5tcmBt abn when the
position of the set 12 of connecting el ectrodes to

ondesthefachanidsi deechrotie 2irawibg Asspébuséirased in

Fig. 8(b), the one surface-side electrode 2 to be
m1$ﬁﬁﬁ%ﬁtﬁﬁ¢@ 89 thteztriugbhyntodieetedoto(batbral the
el ectrode 13 for current supply, which is | ocated at
dirRCekem ek Bha- the of| Eeeroeepadtive ebéthyedes of the

nmeasur enent 14, which is located on the |eft-hand

SQtIel 4 P ROMReGH HYd ateehiodere tine.

Specifically described, when the central position of
the one surface-side electrode 2 to be inspected is
misregistered from the central positidn 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,‘wﬁich
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 is misregistered from the
central position of the set 12 of connecting electrodes to
the left-hand side in the drawiﬁg as illustrated in Fig.

8(b), the one surface-side electrode 2 to be inspected is
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5 1n addition, since each of the electrodes 13 for
current supply and the el ectrodes 14 for voltage
nmeasur enent has a rectangul akgformlong in a direction
per pendi cul ar to the arrangenent direction of these

el ectrodes, a one surface-side electrode 2 to be

i nspected 10 is electrically connected to both of the

| ectrode_ 13 for current supply and the electrode 14

ofBFErOFradd RERREFERENES BETPhETsANE EIRETEVER Wheror

th tral siti,on of the one surface-side
CHFEEEFoTiD Vo  BE i PHs pclBGa e rer ChPeCardar | FBR (e

I i L th t 12 of tl 15
LFRLFBHRDYY, 558 aPr et R oRreRear dir obbiER £f APgated
di.cul . t di ti f . th
oS aet Lo bRt Pabe T PRL TR o Shie g i
el ethrpqﬁzﬁji Ccﬁp,rdéir}ﬁ:é QBatfh’? &Pn{fgt@feé‘préc% 13 for
measurenent o 20 electric resistance accord?ng to

cﬁfﬁeﬁ@?@ﬁﬂp@?bgﬁhnﬁﬂérelEEH§od%9|Q@a§g§ EBFtage
e elecfrodes 2

m sregistration to the one surface-si
méQsBeehBsPeEL8dal RedRafGBELE ¢BkhY 1688NeGt hbNGirection

operation to the circuit board 1 to bé inspected is
pdirgbndisalhhatoetret sk eahgenBAechieBcefiohoblh eheghtrode

13 for 25 current supply and el ectrode 14 for voltage
eheasto@aent at onet beroneessi laceisttdecakect todpe2taspected

i nspected can be surely achieved even when the
iziebadtrboat tly lcbonbetdd tonbpedbted kel algetradarea for

and has a great nunber of small- sized one
currdniceseppey ehrdt theesl@ctooe iLAspect edlthge measurement

addi tion, since the electrode 13 for current supply
afanhe heame| eEpe ogeendviien Yokt agetredsopehbhenapé the one

electrically ]
surface-side electrode 2 to be inspected is misregistered

from the central position of the set 12 of connecting

electrodes to a direction {(vertical direction in Fig. 6)

perpendicular to the arrangement direction of the

respective electrodes of the set 12 of connecting
electrodes.

According to the connector 10 for megsurement 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 board 1.to be inspectéd is high,
so that electrical connection of both electrode 13 for
current supply ahd 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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5 insulated fromeach other, the electric resistance

as to the circuit board 1 to be inspected can be

measured with high precisioqg Fig. 9 is a plan view
illustrating a connector for neasurenent of electric

resi stance according to a third 10 enbodi nent of the
present invention, and Fig. 10 is a cross-sectiona

view illustrating the construction of the connector
1pgPembgdur 8mbAEIBT 1B ®EER| 8nfebpst angEcatcrabag ofosmall-
the third enbodi ment. In the connector_ 10 for

ShregEuPBfeRt ?C%r%&??.%lﬁetF@§ﬁ§tanE@ BecbrapPRgted -t hén
rd_enbodi f t

gL b PE et ae bF RORATBROE 17 oRpLSGRTAREL BPDRAY @nd the

[ ' bstr 11 d t it

e%%??%é‘%%ﬂ%l% o f%f%% A i R ik

13%355£ ages. Gn & % '&ggggobyhsnef%ggfnétge on a”g as to

ort I nspec orne

tﬁgr£§£@u9£ @ogfacylﬁobgérg%sﬁgﬁte&'Sgﬁftglésg%§£880%lth

whi ch shoul d be measur ese sets

hggnnggétpglgﬁectrodes are each conposed of 3
ectrodes in total. of 2 rectangular el ectrodes 13

for rawrrentssuppiunanded raQL3RGWANLELeEHOYe k- fRyr
vol tage 25 neasurenent as illustratedin Fig. 9. These

mSaeheahewtlest alecEriangesi é favcst at€o5@Pagat&daf £pmrd
one another so as to align in order of the el ectrode

erfiodmenursenths yppsent henddnt ehectdoglerdd. for is a
vol tage neasurenent and the electrode 13 for current
cxuppt seciOrm backew urflacet odtihe tinsutais gusubstraf ethe
11, a plurality of relay electrodes 15 are arranged
CORNEe®F daiic gneasurement of electric resistance according
to the third embodiment.

In the connector 10 for measurement of electric
resistance according to the third embodiment, plural sets
12 of connecting electrodes are arranged on a front surface
of an insulating substrate 11 in accofdance with a pattern
corresponding to a pattern of one surface—-side electrodes 2
(iﬁdicated by an alternate long and short dash line) to be
inspected formed on one surface of a circuit board, the
electric resistance of which shoﬁld be measured. These
sets 12 of connecting electrodes are each composed of 3
electrodes in total. of 2 rectangular electrodes 13 for
current supply and a rectangular electrode 14 for voltage
measurement as illustrated 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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5 with a proper pattern as illustrated in Fig. 10, and

ei ther one of the electrode 13 for current supply and

the electrode 14 for vol tagge; neasurenent is

electrically connected to each of these relay

el ectrodes 15 through a wring part 16 forned in the

insulating substrate 11. 10 In the above, a materi al

ﬁ |nsulat|n substrate 11 and a material for
ﬁ&t e&#.€8fePg&F@8&e§6Pﬁuﬁﬁ@egéténdlﬁh@felectrode 13

fconnectlng el ectrodes are the sane as in the

2onrettor -f SPPRedsurement of el ectric resistance

accor the |rst odi nment 15 Accardi n
t he cdgln%c ot g s et e tide G %tr hd © 11, a

d emb X
piEPLELEP08; ﬁégﬁéé n§% .E%%Q?ec?réaeé TRt esaggﬁance
w9£htg sbﬁgkrsgﬁtéﬁnfgg 41 (gD a%gaph gg ?bec either

for vol t age neasur enmen odé 13

- oﬁéf6§n£h80e§899£8déf@3356§”869ré taéFéglgoéﬁﬁzkﬂeth's

order, so that a one surface-si to be

el@@@ﬁ@&@d148foﬁle&ifhgél&¥a§998ﬁ8£€d1£OePQ&GrQEaﬁiy
| east one electrode 13 for current supply and the

ceheettedetddedon yOl tRESe PABASYI 8IBRLrdlict NEs SBABLEES
even when the one surface-side 25 electrode 2 to be

winbppgtedt | 56 nisregd sierede | intheat &g an@esenite 11.
direction (lateral direction in Fig. 9) of the
respéct ithe ebever odesatdialln faddithicodnssilacd neacinieitrate
the el ectrodes 13 for current supply and the el ectrode

L4 prdra verd teger hebsur enentespast ave ectangubdes f bnnthe sets
long in a direction perpendicular to the arrangement

13itectrwir et intheske et ededdese theongame 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 third embodimeﬁt, in
each set 12 of_the connecting electrodes, the 3 electrodes
of the electrode 13 for current supply, the electrode 14
for voltage measurement and the electrode 13 for current
supply are arranged so 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 in Fig, 9) of the

respective electrodes.
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5 surface-side electrode 2 to be inspected is
electrically connected to both of the el ectrode 13
for current supply and the gbectrode 14 for voltage
measurenent at the sane tinme even when the centra
position of the one surface-side electrode 2 to be
inspected is msregistered fromthe 10 centra

posi tion the set, 12 of connecting electrodes to a
dire cﬁ‘fioc%ﬁlr‘%‘?'ca"r“b‘??e%?‘?lbnofnt}ﬁgﬂ%t’b‘é‘fl?)%njd? ctPar

d t h t
re%?ia@éfa ALBBRALRG CocrieotinAdcrar 0 fgpe measurenent
TR P ERBaTRRAT - CRle 6045 o paraRes trap. PerpeRditinar co

‘tﬁ%séf%ﬁ @ﬁ&hendaeewﬁo n8f SYpt g%e Q%rS %”gd%%eZ

e |1 nSpect ed an e ec rca connec

s@PE&é&LQQdéoeigétgbﬁgubttobB@rQHépggtE? %gf%?%%%@ c%

hi gh, so that electrical connection o

cdBnéOfed CHEIBHLLSURPLN 2R ek eehE06E FA4 f eﬁrié@h'tagﬁ ply
measurenent to 20 the one surface-side el ectrod F

abe tmspetéetrean be reurebyraghi guadueraBnwhen EH@ same
circuit board 1 to be inspected is large in area and

thes evgt edtenuther coht8aBl bossitzef eRetBHrbacestr@8ce—side
el ectrodes 2 to be inspected. In addition, since the
ektectodee2 18- floe tnepenteduppl miandgt hee2bdekechr atde
14 for voltage nmeasurenent are electrically insulated
cénom baects bt her, of hehel setri2 oéststaaceting ebecthedes to
circuit board 1 to be inspected can be neasured wth
a ABirefyirpr €ee st bpal Rigreglion dncFbgs- $ecpeopahdyfehar to
illustrating the construction of a connector for
thip ATrasicht @ieetkien ebstieaneeraetdydi agecbrades.

fourth enbodi nent of the present
According to the connector 10 for measurement of

electric resistance according to the third embodiment, thus, .
tolerance for misreglstration 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-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 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 circuit board 1 to be inspected can be measured with
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5 invention. In the connector for neasurenent of

el ectric resistance according to the fourth

enbodi nent, sets 12 of connggting el ectrodes of the
same construction as in the connector for neasurenent
of electric resistance according 10 to the first

enbodi nent are fornmed on a front surface of an

i.nsul ating substrate 11 (see Fig. 1) . On a back

hight RE&C8F1ioPhe insul ating substrate 11, a plurality

of rela el ectrodes 15 are arranged in_accordance

wi th 5%r operis p%lt‘t'%‘?sns %%We?n%evwwmkhé%%ﬁm ihe

for current s 15 and the electrode 14 for voltage
CRBSSEPGRARE PE BeleBRFFLAT] 30&@&@@%&%%3& cdferiie

h La trod es 15 thr a Wi ring par
% Eg%an% %ﬁe |nsuPat|n8 E0B&H gag@bofimeﬁﬁ g the'? present
y of the electrodes 13 for current supply are
lgkgé?rp%ally connected to sone relay el ectrodes 15 20

among 4 hase é&lr?evct%ﬁcg&o%% ehdh . hoe é!&rfc

material for the 1 nsulating substrate

rgaggﬁgabefg&cbgalhgsesCEhgefehﬁghrgﬂsadaﬁeh%e %%E% 1%25¢
of connecting elecfrodes are the sanme as in

c6pnBeet A EQécﬁEaaééeHEnEh@fs§h§9&6h§t&§§k§5ﬁn8§ in the
according 25 to the first enbodi nent. According to

cbhrecoonector mé@shoemerasoreaesttefic ek8ekkhfice according
resi stance according to the fourth enbodi nent, 44
tootbeahtestoemhbdiegnst aaki sarhedt be eleebﬁede&rtacéeof an
i nspected in an electrically connecting operation to
inkelatingustbbbaatet bl béseaspegt etl) i s dn gh,bsck thatface of
el ectrical connection of both el ectrode 13 for
tb@ri@ﬁplggppgysghatrate 11, a plurality of relay

electrodes 15 are arranged in accordance with a proper
pattern, either one 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, 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 electrodes in the sets
12 of connecting elecfrodes 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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5 el ectrode 14 for voltage neasurenent to the

el ectrode to be inspected can be surely achi eved even
when the circuit board to bgginspected is large in
area and has a great nunber of small-sized el ectrodes
to be inspected. In addition, since the electrode 13
for current supply and the 10 el ectrode 14 for voltage
nmeasurenent are electrically insulated from each
taéﬁéﬁn0€h50é|@eﬁrﬁalﬁ§§@§ﬂaﬁcé0a§h@bel@Wér@ﬂﬁ@uﬁp be
board tq be inspected can_be neasured with hig
lBFBEF%?GnlnFGPtﬁéFCt§Fﬁééth§°€8ﬁﬁ€éP§k°E§§aFHQ“r§Fh}he

5 15 el ect dt I [it
SR Bl et T BT  o! h R

ectlgn

des 0]
cBhab R RS g, b BB R bR R ode 8 For° U rRRY SubBlive aut

: egécﬁkSSErhg Emﬁe g@&gﬁ'%eS'g &e%%l t %nggg %god%aQo be

essened, Ion o circul

1996&9t%8rﬁ5H38805h98 év@ﬁsgveﬁn%hggetﬂro@ﬁ%%hﬁ%

cost o e circult I nspecti on can be

pbgdyCed. bghﬁnggee€g805§ ﬁQEgQE§ﬁua§gsngnef ngkegt Hhreat
resi st ance accordlng to the present I nventi on are not

nhhBtEedrt ombhe-s2keaboyecdesgekbed eabedispepieq.andn
vari ous changes or nodifications my be added t her et o.

aft@L texANPE encéhehbobakciusber 19f rekeetikedas sapbhe 49d the
set of connecting el ectrodes may be 5 or nore so far

‘ebscthedeset tonprosesgatmkeasrempateheet efdetkarally

current supply and at |east one el ectrode for voltage
impakaredenftom| maaddotihen, the &dentofict hesékeehredes to
for current
the circuit board to be inspected can be measured with high
pfécision.
Further, since the connector has the relay electrode
15 electrically connected to a plurality of fhe electrodes
13 for current supply, the number of inspection electrodes
in a circuit board for inspection, to which the connector
10 for measurement of electric resistance is electrically
connected, can be lessened, whereby the production of the
circuit board for inspection becomes easy, and the
production cost of the circuit board for inspection can be
reduced.
The connectors for measurement of electric resistance
according to the present invéntion are not limited to the
above—-described embodiments, and various changes or

modifications may be added thereto.

For example, the total number of electrodes in the
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5 supply and el ectrodes for voltage neasurenent i s not
limted to the rectangle, and it nmay be a circle or
any other form Further, thesarrangenent pattern of
the electrodes in the set of connecting el ectrodes
may be suitably set 10 according to the nunber and
formof the electrodes, the formof the electrodes to
be inspected, .etc. Still further, a plurallty of

SElel r888§6F6Fn90P9§§$r°ﬁ§§3HF@%%%R pere so far as the

el.ectricall ected to one rel electrode. 15
SSéoﬁﬁggf&Peﬁee SPSE ARBs eSO © foretpere Stoply and
sectional vi

1
ACTLEANGEE oNeducblel 33 ShOR3 2 eciitents Y evi ce
for ﬁ%ﬂ%ﬁ@ﬂg Of lﬁ%%ﬁlgf Iséf% To Co%ﬁlng urrent

first e % he presen |nven

sGRRRGCLAR g@&b@@oaésf?ﬁ Zgoq%gggrﬁggghrg%8ﬁ%eggrhgt

resistance Is made up O onnect or

18RasHneRBNtnaf rebeghhhe M eshstangsy @%cgrEanleo otheny
first enbodi nent and an anlsotroplca conductive
oehast epem.l ayer 20 integrally forned on a. front
.surface (lower surface in Fig. 12) of this connector

10 f aruthareasiNeemtarfertdCtigd €851 St aNee . e ASctrodes in
illustrated in Fig. 13 as well, the anisotropically
thendeatt b¥ecehastbimy kayerrdBebsmegnpesedidbblof sat
plurality of conductive path-form ng parts 21 arranged
atpopdtogdancehai hthmhepabhdr Aocor pEspbadehgetoodes, the
pattern of the electrodes 13 for current supply and
fone ef etheodbectuodesr toobeagesneasademeht.in the

respective sets 12 of '
Still further, a plurality 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—-sectional view illustrating the
construction of a connector device for measurement of
electric resistance according to a first embodiment of the
present inﬁention. 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 anisotropically
conductive elastomer layer 20 integrally formed on a front
surface (lower surface in Fig. 12) of this connector 10 for
measurement of electric resistance.

As illustrated in Fig. 13 as well, the

anisotropically conductive elastomer layer 20 is composed
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5 connecting el ectrodes and each extending in a

t hi ckness- wi se direction of the elastoner |ayer, and

an insulating part 22 inter%ening anong these

conductive path-formng parts 21 and nutually

i nsul ating these conductive path- formng parts. In

the enbodi nent illustrated, projected 10 parts 23 are

f-or . surface of .t he anisaqtropical

ogoﬁgggP?%éagﬁag oner I &éFezﬁaFﬁ‘EBEnggnﬁﬁﬁéﬁ gha@rranged
hheccsuphaces ., o0f 4 .C LV th-formng parts
lcongspgng%%gw?%htﬁegggggégt%eg%gﬁggpgéaggtgnaoﬁg%igfn of

t hAg rel e e r e f
thE. Bl sePoBags 10 e oClyging, A0t Do gt LALER Bk roves 1

kaobbygﬁgErﬁghEn%em%HEf@ﬁe§h@frQEP@EtﬁgéuE@%EnQ% of
portions 22. The conductive path-formng parts 21 are
cbaraediby <CausirBaecORHHCELME RRELLGLRS PnexhiRibkRgss-
magnetismto be densely contained in an elastic
wpokydkrectsubsbaneReMBkhBgoRBrUPaRebASBNAl ahN€nsulating
ani sotropically conductive el astoner layer 20 in a
parat 22ointatednsngaambogathghei BoAdtibtekBesstW-88rming
direction thereof.. A conductive path is fornmed by a
pehh n2l ofnd heutoadligt ivsupatingl esePe EondihetotvbBepath-
hand, the insulating part 22 does not contain the
feont@tPyBL25 par tikd et ditmegltl i0rl wo@ratedd), qontpeated
them As exanples of the conductive particles P nmaking
PYRLS the ¢ondier e pat hheorurhycparf sthe, amhyobeopically
menti oned 47 articles of netals exhibiting
CORYHEH € SSUTHOBET ni 3XeT, 20| ipnsapll @ omanRer phipdtctie

of .al | oys t;ereof and particles containing such a
SURERTSS 1 t1 cFRIBBERY Redd By fRTME Hedkts pakti cl es as

core particles and platin he surfaces of the
cof&esﬁ%nélng go Pheprespe t{ve 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 pérts 21 are fofmed 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 é thickness-wise
direction thereof. 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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5 core particles with a netal having good

conductivity, such as gold, silver, palladiumor

rhodi um and particles obtakfned by using particles of

a non-magnetic nmetal, inorganic particles such as

gl ass beads or polyner particles as core particles

and plating the surfaces of the 10 core particles with

a_conductive magnetic_substance such as nickel or

PESbhaAFE ESARDN GStRdSe SX¥Partitdngs Tengiticd by usi ig nickel,
i,cles as,cgre particles and plating the

.ni_ckel pa ti . ‘
&GP §88s Ogﬁ%%eopaﬁﬁﬂﬁ &£Smettap 1H&YiSn§hgs6@ L and particles

SRR Blppeir et 00 A3 Sl e se LT
o [ ferably 3.t 00. ticularl :
SRPERESLERCE Lo PLELELABLY 310,200, BALLEMALLY o une

-formng parts 'S made éa
a8l §61A1 cak16@Pt agh i 543GRI gYe .t biye
pa?ticfes Pin t%e.conguct?vegggggggérﬁgﬁg%g%gg%%e 1.
oﬂhgimaaebyceeiﬁatphetibﬁegosgusthMﬁ—ﬁé&hb%h%Smgghﬁ,
preferably at nost 5% nore preferably~at nost 3%
isbihdn26 pereipletesabhyaat gMRst g%%dEaBE'ﬁHh?ﬁE¥
preferably at nost 1% The use of ‘the conductive
ppatictéesasatoséybngtSUtBs £0AAPL EONEGCAACPEAYERLAl of the
i nhibit the occurrence of bubbles 48 in the
cand sparopitad| yitbnducohdecelast eaghet ayesuB0tydpen kheh as
formation thereof. The proportion of the conductive
npzkel cdescFbahtthe conductive path-forming parts 21

is preferably 5 to 60%
Among these, particles obtained by using nickel

c a W t me .i od E. 1]
_gg?ﬁﬁf?%?é%@ée QEh gi Egiubgbn%gsgnﬁ Cahé%g&Fﬁl thtsuch

particles as core particles and plating 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 Mm, particularly preferabiy 10 to
100 Ym in order that deformation under pressure of the
resulting conductive path-forming parts 21 is made easy,
and sufficient electrical contact israchieved among thé
conductive particles P in the conductive path-forming
parts Z1.

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



nore preferably 7 to 50% particularly preferably 10
to 40% in ternms of volune fraction. If this
proportion is less than 5%4gt may be difficult in
some cases to form conductive paths sufficiently |ow
in electric resistance value. If the proportionis
greater than 60% on the other hand, the resulting
irc s cinise traphchon §l BenRaEESvelePESOTRer bIi§Ls 20 Sfhon the
that elasticity required of the conductive

f padah-ifodr MhRGepa&r.t S may not be achieved in sone cases.
The insul ating elastic polyneric substance nmaki ng up.

th ani i call ducti ve. tom
| ayer B SEERT AR} T AT TP L it & T the
_ has a ‘CrES T .,
ORATEvg PRET L ERG o RIL R 7T EE REeHIoPRE 5% e0s,

mSFOSSEd Pk BY T HCLYT §p3 warlegcuggg%%gggggﬁgf 18! $o 403

Specific exanples thereof™ 1nclu ene

it UbDERS S CRo BSndOF Yhut 86h ener £ rubbers - Sat 1 8y TUbbEL 4 o

pol yi soprene rubber, styrene- butadi ene ‘copol ynmer

tharblfey, and mey Woniifiieabut adi 868 6990LYEBT rhpRber,
and hydrogenat ed products thereof; block copolymner
cqrubbierisres ysdhtless i §/F are=btl pdi @neih| 8TK-€6PO! ¥8BE stance
rubber, and hydrogenat ed products thereof; and besides
vadiud.coRé rchisberopblrudoar ulberreasidd aonar raadi fdreGdhe other
f1 uor orubber, ethyl ene-propyl ene copol yner rubber,
hagpdet Hdyre renbiemyg poindstigive ubber- fohhoi@psenes r2abbescome
and 49 epichl orohydrin rubber. Anong these, silicone
brifidér &t W€ial cdmetistity eteqi et orlibbes eomductive
preferably used in that they are high in nolding and

P OSSRy ARG Faghdadl & rdduleved ulmtsane cases.

The insqlating elastic polymeric substance making up
the base of the anisotropically conductive elastomer layer
.20 preferably has a crosslinked structure. As polymeric
substance-forming materialé usable for obtaining the
polymeric substance having the crosslinked structure, may
be used various materials. Specific examples thereof
include conjugated‘diene rubbers such as polybutadiene
rubber, natural rubber, polyisoprene rubber, styrene-
butadiene copolymer rubber and acrylonitrile~butadiene
copolymer rubber, and hydrogenated products thereof; block
copolymer rubbers such as styrene-butadiene 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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5 properties. According to such a connect or device 25
for neasurenent of electric resistance according to
the first enbodinent, the cemnector for neasurenent
of electric resistance according to the first
enbodi nent is provided, 10 so that tol erance for
m sregistration to the electrodes to be inspected in
] trically _connecting operation to the circuit
eégggggggk érﬁﬁsﬁggggaf the electric resistance of
whi ¢ I measured, is high, and so electrical.
conntebcs:nt? ) %Q%%‘t hglﬁlecg % eu%g‘? o‘_?‘n%ﬁjr]gjncfo%%ﬁ?ﬁ@lén%d
e e suyremen t he . .
e e EerCaRs PR e ab a8  SaRR L C R A, ek Breandsln o
m¥h8Anghendl HelkblbsshAGr dnki@1he Fﬂapggaﬁérﬁﬁ hatgenh Qeing
area and has a great  number”of small-sized one
psupbaeeesgi de el ectrodes to be inspected. In addition,
since the electrode 13 for current 20 supply and the

el ectadardihd alo wWldage dmasiieeA& £ egdrically
i nsul ated fromeach other, the electric resistance as

‘me¢asthementcuftebeatdid tosbethnspestedr@aigheo the first

measured with high precision. Further, since the
empppdonenpi cehéycoondutd ik vEor 2heebastnart bayeledOri s
integrally formed on the front surface of the
revhneztor docoodingaburthenfiodtebreibodiment ess spaneeded,
good el ectrical connection can be stably 50 retained
seviditbntake ernee ol b rehdneatich Bs therehdctrodes to
hysteresis by tenperature change. Still further, since
be i ordted i Vo Patdleorri pyl lparerneat ne dperediom to the
ine anVﬁ&ﬁégpégaééyiﬁﬁ%ﬁ%@ééyethe electric resistance of

which should be measured, is high, and so electrical

connection of both electrode 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 electrode 13 for current

supply and the electrode 14 for voltage measurement are

- electrically insulated from each other, the electric

25

resistance as to the circuit board 1 to be inspected can be
measured with high precision.

Further, since the anisotropically conductive

~elastomer layer 20 is integrally formed on the front

surface of the connector 1Q for measurement of electric

resistance, good electrical connection can be stably
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5 el astoner | ayer 20 corresponding to the el ectrodes

13 for current supply and the el ectrodes 14 for

vol tage neasurement in the sgnnector 10 for

measurenent of electric resistance, the insulating

property between the electrode 13 for current supply

and the electrode 14 for voltage 10 neasurenent is

rs%pur_%. As a result, the electric resistance as to

thé & CSFFnb8Er8nt8“Héroﬁgﬁ@$@édq@&ﬁgﬁesuﬁ@aﬁﬁré@ermal
preci sion. The_connector device for

h h
hﬁé%?ﬁfg%eﬁ%y FEAPEEAHIES FBEPYFance according to the
first b 1 d d,. f
e 1T Do e e e ‘51‘5?%5] S DR Rk T ”Ewavmg
p¥i W bhl USLY 2hERES R (RANSHEUE! %gray v SXedholive

for-obtaining t ani so ropl ondl
r r-20 I r;rangi,n
ssary g T S e s

chiheegw thp ?@ya§nB0tHQp8§€CE908@§h1@t?SE vohg g@e t0p
force 30, ferromagnetic substance | ayers

méasaedmentt be ﬁﬁéfaéﬁnébﬁwﬁr15UEBﬁcﬁehﬁugbﬁen%4bfogle@trlc
ferromagneti c base plate 31 in accordance with a
reatseanceanthpodatul atangaptepsrel regwess, the Whkehrode
the sets 12 of 25 connecting electrodes in the
13ofimectorrddt f suppeasanénene cbéceleqeric Fesi sbanege
have been fornmed, and non-nmagnetic substance |ayers
meBsarentnt nedl $acorddr rfegiconsduian, ttte Slediagions,
in which the ferronmagnetic substance | ayers 32 have
reREtIRe AR Thethonchagnet i kosudstance iagpest83 can be
have a,thjckness greater than the thickness of the
MEIFERR AR ch EaIRY apEeciaieRrs 32. A difference in

| evel
The connector device for measurement of electric

resistance according to the first embodiment can be
produced, for example, in the following manner.

Fig. 14 is a cross-sectional view illustrating tﬁe
construction of an exemplary mold for 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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5 is defined between the ferromagneti c substance | ayer
32 and the non-nagnetic substance | ayer 33, whereby
recessed parts for formng $he projected parts 23 in
the anisotropically conductive elastonmer |ayer 20 are
formed in the nolding surface of the top force 30. 10
In the bottom force 35, ferromagnetic substance

<EB4Eh T oL THR, B e CypRer sz,
th t t t he tt f
BT AR A L AR P oo

. hgbgcgr%Hgékhgsghﬁrgg@g%ckganlé ackggasur%n%ﬂt

el ectric resistarnce have been

f@?Boﬁ@&H@EhE §uB§ttaﬂ%@t %axfg&ﬁ %% haﬂ'@?f%&%ﬁ?}{lgn“@lig\rel

he sane thi ckness as erromagnet i

lEaﬁgfinga b@%ﬁegﬁr%ﬁg E@rggﬁﬁﬁné%gboBﬁb%@gﬂcgh§ﬁger 32 and

regions, in which the ferromagnetic substance
tBé h@M@mBQQEtE@rEﬁﬂstaﬁcéslH?E§rB@lSwﬁ@&eﬁgrgbegsgga arts
ferromagnetic base plates 3 36 in both top force 8
fandfbomning thecprdfecdy phetysed far EH@QH%EbErBFE@E§1y
such as iron, iron-nickel alloys, iron-cobalt alloys,
conduetiaade il:a)bﬁbinerTID&yef:E‘E ooargnebiacbase phatmsiding
36 preferably have a 25 thickness of 0.1 to 50 nm and
sgnffaecesf t heeebbpafercpréberably snooth and subjected
to a chem cal degreasing treatnent and/or nechanica
pol i I et edttmantfors®e 34 rMfetrerdmaon dtdre fspibmtrgdehe
ferromagneti c substance | ayers 32, 37 in both top
13ppee 3 %%m%l Pornom @@rééessurfmge berpsedsurface in
ferromagnetic_metals such as iron, iron-nicke
Figi o}d) ¢F on- ERBEPPAGREBYS, Davekel abnd3 6obal accapdance

with the same 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 layers 38 having substantially
the same thickness as the ferromagnetic substance layers 37
are formed in other regions than the regions, in which the
ferromagnetic substance lavers 37 have been formed.

As materials for forming the ferromagnetic base
plétes 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 surfaces thereof are

preferably smooth and subjected to a chemical degreasing

treatment and/or mechanical polishing treatment.
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5 ferromagneti c substance |layers 32, 37 preferably
have a thickness of at least 10 gm If this thickness
isless than 10 m it is difgicult to apply a

~magnetic field having a sufficient intensity

distribution to a material [|ayer for elastoner, which
wi || be described subsequently 10 and so it is

di ffi uIt % aihe conductjve particles  at a
hi gh Gerlite o ﬁo?? ﬁgrmwcﬁ i BREGHRS Ebnotie? vence
f t I f
lggiiaegf’o%\re{n r?%spa r es&jl t Op r?g%@ﬂ?’ipz ar?ﬁ][ Ogt&lo?ﬁr l‘?é’rﬁﬁr £
t ot b ded
240 9900 BARILI YL NG e iy ¢ ?f&ahglﬁ eRel

aimg?ganﬁ%on—%% a§t3%11%§ useg%kglt%Bdf%E%ﬁl%o

bottom force 3 non- magnet i c mét a s ®such

fé%r@ﬁﬁ@ﬁ%tlﬁogﬁ@%Ebﬂcesﬁg§g§gcg§ h%w'gge%%§5bl have a
resi stance, and the |ike. However, ~ a polymerid

tﬁﬂ@ﬁh@@%eoguﬁ%dl%ﬁs%aQbahhon TBY+ R $f€ﬁfgi%%?§ %Q P§§Q

in that the non-nmagnetic substance [ayers

theneasi [y, f gkned axfalhﬁqﬁnteuspgﬁprORQbhEQQQF§Eaxd
As a material thereof, may be used, for “exanple,

' h@hmngressafflsmehtasnaanaﬁtyld@stymbuaﬁynftbnhrmgtéklal

epoxy type liquid resist or polyimde type liquid
1¢E%rsforZslﬁheomennewhécthWRmebéodeﬁEﬁShé&ﬁEﬁbseﬁuently,
electric resistance can be produced by using the
apBove- Hestpi Bedfinpld, thogatkanptke Condhetiokl parngcles
manner. 53 The connector 10 for neasurenent of
ap|achive FeBpstunte ReEbidnng vbithewiitsbeenbedeordtctive
as illustrated in Fig. 1 is first Eroduced, and a
Pl et PHPLPYr PRF A8t ofBr thesMpFepafédlayetalier nglastomer.,

conductive particles haV|ng .
As a result, "conductive path-forming parts having good

conductivity may not be provided in some cases.

As materials for forming tﬁe non~magnetic substance
iayers 33, 38 in both top force 30 and bottom force 35, may
be ﬁsed 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 technique of photolithography. As a
material ﬁheieof, may be used, for example, a photoresist
such as an acrylic-type dry film resist, epbxy type liqgquid
resist or polyimide type liquid 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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5 magnetismto be contained in a liquid polyneric
subst ance- fornming material, which will becone an

el astic polyneric substancespy being cured. As
illustrated in Fig. 15, the material for elastoner is
then applied on to a front surface of the connector 10
10 for neasurenent of electric resistance, thereby

form a materi al a er 20A for el astomer having a
neces@g?y ?%?%%%%Es ?FtT@@?%ﬁem%?Eeoéoe%%%t¥h%

%%%%%%ﬁﬁ% IR
f f 15.th t
iﬁénﬁr @nglEg% B%ﬁﬁu%%r ace L tgﬁggr%a OEEEEF gg%ymer

asur ement of e8FFFe PESi S
0 €1,,€ re.acran n.an.upper
li?%%@%@%? PXe o Pl e bR e B e
mBghE@ALHOL6EeL35 iyl -
o ERPEEl 1, M L PRSP S Snce
£hami g Rhgbekali NyBASht ¥:8t BRELELANS . %@%%ﬁcb?w@ﬁaﬁrlc
t he ferronagnetlc subst ance | ayers 32 of
stibscand@ Brdbthagr cueedr espondi ng ferromagnetic
substance parts 37 of the bottomforce 35, i.e.,
por t izonsillocetrect coh ittherisylr fiacesciad b-dhien I e ONSl astomer
(hereinafter also referred to as "connecti ng
ig| ebenodppseedreyi bosd) frontwaiieatbBeosetBel2ophector 10
connecting electrodes of the connector 10 for
fopamgprenearcot efeelectrbd reesbsstanee hhweebeefiorming a
respectively forned, than the other portions, to the
myheEiRhl L pEGEr 20DATPBrebhatoaer having &hhekeessryi se
direction thereof. As a result, the conductive
thicknesss #0di therter ferenedfmardi ahe| bystopofiorce 35 are

. arranged on 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 force 30 and their
corresponding ferromagnetic substance parts 37 of the
bottom force 35, i.e., portions located on the surfaces-of
the regions (hereinafter 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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5 for elastoner are gathered at the portions |ocated
on the surfaces of the connecting el ectrode set

regions as illustrated in Fig. 16 and oriented so as
to align in the thickness-wise direction. In this
state, the material |ayer 20A for elastoner is

subjected to a curing treatnent, 10 thereby form ng,

rggig gnfro t_surface of thg,cogne%tor éo Eor
neasurenent~of @FECt FFEPPESTFANcEO R el BEEBNERS BFBPT
. e ¢ : . Ll hibiti
o308 6001 241 PR e CRRdUCLLYE PoRS ] hes XDLBLLLIG, o
chilbgpessatseq AkLEELLAN AL LRE PoLLTpns. peal ed, on

the 15 surfaces o e connect’i ng ‘el ectrode Set

c5§%@e§v@spa££18§égabeaig?eﬁae_d 14- £48 ltn%'@e ial layer 20A

above-described process, the viscosity o .tﬁe

fOBL 814 ohOF §£§S%Qﬁﬁéré§ RECLREARLYL YL BT 1082 £ 88980 Ot ne
100,000 to 1,000,000 cp at a tenperature of 25C. 20 No

spefitesl @f thel tabhoPtifgi APesedogn 3-AeLhgd-f9ras
applying the material for elastoner, and for exanple,

inlusotdtedatn ngiget hodana bkadeteqasbngs mes hedi@h an the

printing nmethod such as screen printing may be used.
thheknes ensity direbeiomgnetn ctHieldtappl vt wetddre 25
material |ayer 20A for elastoner is preferably an
laypensii yfox hatas tomepuns sstoj @0t¢d 20 CO0cuilimn theatment,
average. As neans for applying the magnetic field,
thysrehinefR Y819 merfhetlse niyoe sseface @f adlee ofonector 10
el ectromagnets. As _such pernmanent magnets, are
£ofr X TEF Y EdRR eI of real shiree ( AR Aladtarer layer
ferrite or the like in that the intensity of

| , ! { Nt et
zqa%ézo%{atgﬁ"ﬁéijir@ et LM Y hePabblel eargydribiting

" 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.

Ag means for applying the magnetic field, permanent
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5 is achieved. The curing treatnent of the materi al
| ayer 20A for elastoner may be conducted in the state
that the magnetic field hassbeen applied. However,
the treatnment may al so be conducted after stopping
the application of the magnetic 10 field. Conditions
for the curing treatnent of the material |ayer 20A
for elastoner are syitably sel ected according to the
MREPEFPalieYs B0, URGtovr PLAKE Predtifoft So5 gERSPATEy  AS
ducted by a heat treatnent. Specific heating 15
SHE R pBF PGPSt BHBE Py St e ATE *E Pt 4Py s GPEPERS A
' of -t he. ki.nd -of e_pol yneri.c substance-fornmn
oo bR e Bt Pal ) 4FEF i S6ACoF P Jatnap, that
thbe;LipEt equiked, fo . of. th nductive
par%icIeg,ﬁgng%tﬁggyﬁﬁgggégge@gﬁgﬁp%é%h%ﬁe%ﬁﬁhg ove range
ipoLyneLi;ggsubstance-formng material is 20 room
tenperature-curing silicone rubber, the curing
tr eatm@Nicudfi dh & Fleidd d av8le T+ &AL OMBfed Son for
performed for about 24 hours at room tenperature, for
e Bhotibm@r haay Sbeatodlbcand LArtaboyts30 EhQHtﬁﬁeaﬁaéggfic
Wth respect to the el astoner |ayer 20B formed on fhe

fPoldrions seehasppdiectihe wonnast Orehld €082 RASURIEM 150 be
of electric resistance in such a nmanner, portions

comdateed onftéhessopp asgstbé appl bastbehweenthBemagnetic

respective electrodes 56 (electrodes 13 for current
fiedply and el ectrodes 14 for vol tage neasurenent) of

the sets 12 of connecting electrodes in the portions

cont &PRAAG1ORE dondddrs warripgr thirclegseP tarcd rdrpwed casial

illustrated in Fig. 18, thereby
layer 20A for elastomer are suitably 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 polymeric substance-forming material for
the material layer 20A for elastomer, the time required for
movement of the conductive particles, and the like. For
example, 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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5 formng hole portions Kof a cross form A liquid

pol yneric substance-form ng material 23A, which w ||
beconme an el astic polynericssubstance by being cured,

is then filled into the hole portions K as

illustrated in Fig. 19, and thereafter, the liquid

pol yneri c substance-formng 10 material 23A is

subjected tqg.a _curing treatnment, therehy formng an
Bleksep Eﬁcgﬁl§°6oﬁ&%EFF$eS€P§§ﬁbﬁ€ﬂ @éﬁéﬁr?@esmﬁﬁhféﬁ

i [atin art 22 for bet ween .adj acent cqnductive
Vﬁgiﬁggoﬁﬁ%ﬁgrﬁgF é)szn?%ﬁssﬁngﬂgi § ERENEEEAREC or

' .Qr a . f _electric_ resistance.l1l5

P EE e g BBy By oS R e £ B 50 b R EE P R e
pREPERSSs bager QgﬁgbgﬁcQEnEEQuSQXaqgﬁnino%'%@rQ%n thereby
di oxi de gas laser or the |ike is prefeéera 'y ‘used as‘a
£ehhad fhenef ppmingnthe Bel g RALLL0Rs K. iR 1he,;

elast%ner Iager 20%. 20. The_pol?nprfc Dfuld
poubstaneestipEhigeabeni al fkkkedsinbax theibAl §i11 become

portions K may be the same or different fromthe
apokyaetie pubgiapce- £apBtAgcEBLEN baknysedrag, t he then

material for elastoner. According to such a process,
fiheeel astonehel Ayee BOBtidhshrVEBYipPOLLELEASeE0RhaFNENY10,

the conductive particles P on the surfaces of the
ag@dnheetéagterecthedéigeidreglonerot thbestennaechoming

for measurenent of electric resistance is 57 forned,
maEerhal e2 pbr is opsbkeated f be nedcheingehrpathenns, thareby

portions containing conductive particles P, to becone

feFeing opduenivet paphcabtvi eengurtsvewhl ahtamer | bemeed20

on the  surfaces of the electrodes 13 for current
W%EEWﬁ% Inguipbing part 22 formed between adjacent

conductive path-forming parts 21, thus producing the
connector device 25 for measurement of electric resistance
illustrated 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
iﬁ the elastomer layer 20B.

The polymeric substance-forming material filled into
the hole portions K may be the same or different from the
polymeric substance~forming material 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 regions of the

connector 10 for measurement of electric resistance is
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5 el ectrodes 14 for voltage neasurenent, in the

el astomer |ayer 20B, and the insulating part 22 is
formed in the hole portionssK, so that the

ani sotropically conductive .elastonmer layer 20 with
necessary insulating property secured between
adj oi ni ng conductive path-fornmng parts 21 10 can be

20 - I
e LR e b st K e F RS aohaLies BRGFigns, in
p{BELTRBSULRTRTALRL CELAGLLL S BoLe ﬁﬁssﬁt BEoRLhntohe e
c50BREEt 9L 9&%9%2&&&@%@%&1 383' eELT LS the

“resistance 1s nade u the’ connec

sHBASUEENBRAt +RE @i@@%fb&ege§53%8908ur %ﬁgr ﬁglitaﬁgethe

first enbodi nent and an ani sotropica Ive

c B @5+ OHBE iQYEérZQOlﬁéﬁgrﬁEE!uE@ﬁ@Eg oﬂnatﬁéogiastomer
surface (lower surface in Fig. 20) of this connector

1a®ef oz0R0 @ﬁ@sﬂm@nﬁmﬁupétﬁhQCFékQ p2SESt APFRedABn the hole
illustrated in Fig. 21 as well, the anisotropically

paontuct i Ke b ashotethé ayeis30rbpi 600PPSESndOEt Bve
plurality of conductive path-form ng parts 21 arranged

leﬂaﬁtmmm@rdaﬂgermimrwbmmaméeemseﬁyrEB@@nﬂtﬂ@gtpm@perty

pattern of 25 the el ectrodes 13 for current supply and
sqtirred degpwrles ddf o¥ming otvagechieas upsuenfoimiidieparts 21
respective sets 12 of connecting el ectrodes and each

cagy thendivge in Eexmedkness 58 wise direction thereof,
and an |nsulat|ng part 22 intervening anong these
condhiéPi véOpathaf 6ERFRgSpatienzl vamsd Adlusitipting the

i nsul ating these conductive path-formng parts. In
3 1919, dpr bfecied pRatwromny of

electric resistance according to a second embodiment of the
present invention. This connector device 25 for |
measurement of eléctric resistance is made up of the
connector 10 for measurement of electric resistance
according to the first embodiment and an anisotropically
conductive elastomer layér 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 layerIZO 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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5 formed on the anisotropically conductive el astoner
layer 20 in such a manner that the surfaces of the
conductive path- formng par$s 21 protrude fromthe
surface of the insulating part 22. The conductive
path-form ng parts 21 are forned by 10 causing
conductive particles P exhibiting nagnetismto be
wcontai.nedtat h%ﬂh degsité in an el astic polyneric
$UBstancE " BKkIAG R a BREe 28t 10RY 144Gt Papical y
.conductive _el ast r layer, 20.in a state oriented so
lgge?ggg rgn3iiR™ %ggﬁ8kﬁé?gpﬁgégedP?E%FFBHméPgtH@rts 21
a c uctive path is f d by a
o T Ry Y B b e Ry ORERE, FERal v peRb BpREinG parts.
hapgde LhBokhsylattk not .contain,the
condﬁctiv%apa?#?ckggugfg%téﬁr.8%§§?ﬁgggl g ?3 25"re

EPPhYAEEH CLRMDSE 206Er BBKERE1 YPLNG,RRSE, 8&a%§8g%5 lgger 20

ani sotropi cally conductive el astoner | ayer

i heue@ngdusthNer particlgs gaksifaeegpotsh%hgoegHaﬁéyfv@g{;ch-

formng parts 21, may be used the sane substance an
faninglgsrts thepant sedeopieal Liecondustiverelast omer

| ayer 20 in the above-described connector device for
imeasar emenparof22l ectric resistance according to the

first enbodi nent. 25 According to such a connector

devi Fae2sohductivas paeheifiorofingl eetrtsC 2resiret daeted by

according to the second enbodi nent, the connector for
CarspigyT eprmiuotiv auaritch®s P eskisilhicen@ooamekngshoto be

the first enbodi nent is provided, so that tolerance

- CoTyra kRad ey St i Rty hin edeceladliesc tio lpeeF s pech edance

in an electrically connecting operation to the
ek Ingi i o &art P bethiaspetsebrorheakl gceerdusiiat ance

of .
elastomer layer 20 in a state oriented so 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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5 whi ch shoul d be neasured, is high, and so electrica
connection of both electrode 13 for current supply and
el ectrode 14 for voltage neassrenment to the el ectrode
to be inspected can be surely achi eved even when the
circuit board to be inspected is large in area and

has a great 10 nunber of small-sized one surface-side

d to b I ddit
rEI8HEREE° 2580 2Riph BT gheséﬁﬁg}aéﬁllé?olfiﬁg‘eéfIegtgfaaevmed
I t tr | at ed
R E LRE B FRL Rl B FR Pl el b es <o
i d be. 15 d
be!iﬁgggageg;gglg§SEESE ggs&&gscﬁgge glng J5824%5%h to the

cfPLgotropheal by EQnQHE%bgﬁsdel%ﬁgogigckgyﬁrf%gis%ance of

integrally formed on t ont ~surface o

wEQBHe§hQﬁléob£Oﬁeg§§§88en§5th@&helSﬁ&r%s %Séhé&éﬁie
good el ectrical connection can bé stab ret arned

c@ﬂﬁ@c@ﬂoﬂnoﬁnubt@naE@&ekoaeamgef§HCBu§§eﬁBe§HBb1 and
hysteresis by tenperature change. Still further,” since
el@etz@@dutﬂlﬂ@rpﬁ&hté@énm@@supéméﬁtzﬁoafﬁef@IQEQrbBe to be
the ani sotropically conductive elastonmer |ayer 20
ingpecspodnckimgbe osthel gl echi odes ddefioh@d e r€Dtcuit
supply and the electrodes 14 for voltage neasurenent
boarrd heo domntespeciOdf s heager eneateofamd eicds i £ great
resi stance, the insulating property between the
nERRY rofeSTHOL 1131 1an ewe rent faopps ydand ¢dherelest todee
14 for voltage neasurenent is secured. As a result,
ingkegiett ril® addditdpancsigsa dhehelsatewide Bdarfdrt euweent

i nspected can be neasured with higher precision.
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.

Furfher, since the anisotropically coﬁduétive
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 furtherf since the conductive path-forming
parts 21 are formed in the anisotropically conductive

elastomerrlayer 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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5 The connector device for neasurenent of electric
resi stance according to the second enbodi nent can be
produced, for exanple, in theofollow ng nmanner. A
proper rel easabl e supporting plate 26 is first
provided as illustrated in Fig. 22, and a conductive
10 el astoner |layer 21A with conductlve particles P

1§7EPE BRPenbE,2UpBal "ol BPryR ik aoh, cnées. pdgase

| t f I bl
e A TP P e R T

r@ngggnégl Qséé'ﬁhéUB?QEthg?ﬁkghe %Gbe1§nlg%%FeE can bé

conductive el astoner [ayer as the sa CKnéss

m@sﬁbsdtmgisnﬁ?hef: bhecgerdyctive path-forming parts
to be forned n the above-described process, as a

mat erdl doeheFIMIdG ihe f &t easahl e suPPyd ing plate

26, may be used a 20 netal, ceramc, resin or a

reonposnte svteriahgt her enk. sé&oﬁdpéﬁﬁsaiméﬁt £8r A0
the conductive elastoner |ayer 21A, may be used (1) a
pprdcess, that exsopiect inethel asivoREingheehnproduced in
advance by a proper process, in which conductive
par t cpespkrare leastdilre duppoart ielagtliaa 2% godlsy marisa:
substance in a state oriented so as to align in a
PEQW dereszs vk Beugit reted ohnoFighe22heatd & scoetleasibéy
st uck on the surface of a rel easabl e supporting plate
e tqmar glaer o b ewsth haenduahieei phribrlesnbuconveined

el astomer with conductive particles exhibiting

Iheghet i 3hTHF RRTERT IR AubsTare ol ynekake oriented so as
sgggéance form ng naterial, mhlch wll becone an
9t FbIFy it R TRRee By Pt e chif eformed on the

surface of this releasable supporting plate 26 in a state
releasably suppbrted on fhe releasable supporting plate 26.
This‘conductive elastomer layer 21A has the same thickness
as the thickness of the conductive path-forming parits 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 process for forming the conductive elastomer
layer 21A, may be used (1) a process that a conductive
elastomer sheet produced in advance by a proper probess, 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

cn the surface of a releasable supporting plate 26, (2) a



prepared, this material for conductive elastoner is

applied on to a rel easabl e supporting plate 26,

thereby formng a mnaterial $ayer for conductive

el astoner, a magnetic field is applied to the

material |ayer for conductive elastoner in the

t hi ckness-wi se direction thereof, thereby orienting

n iye rticles P i'n _the naterial |ayer fo

p%%%%%%t?@§£e a@ggﬁﬁ%a%p%gg FSRSPFgﬁVFne}ﬁétO er wit
coiiGkOESS PLPELCILLCELLIRs - ART hOEnTRAEH! B LAY 0 &

conduct 1 ve el astoner IS SuU a curl

1_4%%@?& BT yihOy-§ i §uﬁgegﬁceg!eo}gggngging%erkgf, hehRILRCESS 1

as neans for sticking t nductive‘el’'astonmer

pehags on thessuefaseypbribesigkeasabl gy E%EHQV bida, is
d a ne I he

pl ate 26, may be use thod of utilfizing

pesthesé®N piopefdvesial heos0BdHALEYEVE! BSLOMBReSNEEt applied
itself to stick it, a nethod of sticking it wth an '

oradfes teleatablbeshplertiigt Peatboye, PFCESSy (FrmBYy a
specific nmeans for applying the material for

macondiuct | ey et afd Onesndueyibe asedtomepl i Athagnaeihodield
such as screen printing, roll coating nethod, blade

i et nigedretdoch®md berla kel apsr neanscdoduapplryi sgathemer

_magnetic field to the material |layer for conductive

ire|tdst gifercknmgs el 3 el redebon onlpgnet §, peenebendrienting
magnets or the like. 62 The intensity of the magnetic

- the Qopdasptived Rag kil emtRriml theyeatévrakohalwet | fer
el astomer is preferably an intensity that it amounts

copgius e el astpmeph S S g takamei Uie tHelakressavise

di&%%%ﬁd%%rand the material layer for conductive elastomer
is subjected to a curing 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 cdating
method, blade coating method or the like.

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

electromagnets, permanent magnets or the like.



10

15

20

25

5 conductive el astoner is generally conducted by a
heating treatnent. Specific heating tenperature and
heating time are suitably pggset in view of the kind
of the polyneric substance-formng material formng
the material |ayer for conductive elastoner, the tine
requi red for novenent of the 10 conductive particles,
etc.. ,Anetallic thin |ayer 27 for plating el ectrode
Cs et ORI HEY St % BASRHE! G ot | 4P ) afbt Gireihe
Layer 21 forned on the rel easabl e supportin | at e
5L v R? MR AnePHECH oty 206t R EPgPro8eably an
. j a 2 [ which . a,plural i.ty of openings
1§§§h§25g %géﬁ igrﬁgg%gﬁs 5808r5aﬁ8e§mﬁtﬁ'a pattern of
condugd - ' e formed, i.e. . a
pattern \é%}rﬁgfs% o%%&%rﬁ%@ﬁ% Stk(’e% g%atq:reorcf‘ easlnsloary Furk%nt

C§H@9E¥i§8defg§ﬁg&gge§sf85n¥?5%?g§€?ﬁ§ﬁ§ggﬁnﬁ?g?ahQaEESg

connector for neasurenent o res nce,

“trSatmened %éﬁ@iﬁ@éii@t@%é%ﬂrggm heating time

phot ol i t hography as illustrated in Fig. 24.
adhesedtilely ptbeefietial biswt BENthayRind 7oFStHseHoBPmeric
plating el ectrode to subject portions exposed through
stihet apest Agem2Ba ahtéhealr esisinayre B8tbhitbelayer for
netallic thin layer 27 to an 25 el ectropl ating
condat e , eldhetebyr{ othénginet abquhsks 29r Mbt&ment h€f the
openi ngs 28a of the resist layer 28 as illustrated in
capducbre Iprrhicletatefct he conductive 63 el astoner
layer 21A, netallic thin [ayer 27 and resist |ayer 28
are Subpéetddct dhiasdavissam/ndch pilaginthedeloyrode is
renmoving parts of the resist |layer 28, netallic thin
feRRa o 7thm Biehrtet P ¥ etler st et vy epl@qromess kayer 21A

result, a
formed on the releasable supporting plate 26 in such a

manner as illustrated in Fig. 23. A resist layer 28, in

which a plurality of openings 28a have been formed in

accordance with a pattern of conductive path-forming 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 metallic thin layer 27 by
photolithdgrapﬁy as illustrated in Fig. 24. Thereafter,

the metallic thin layer 27 is 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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5 plurality of conductive path-formng parts 21
arranged in accordance with the pattern correspondi ng
to the electrodes for currees supply and el ectrodes
for voltage neasurenent in the connector for
measurenent of electric resistance are fornmed in a
.state supported on the rel easabl e supporting 10 plate

| h f h
cFS4EEnEhL SRR PO THE a3, (OSSRt 2 R e

' d f th duct i
1806 ETRYETSLEAMLLNS, WIRAREY Dt FatBRn By Thereny

h l. | hi
r@ﬁ89§§§7pé§t§ H%tgggace o%% %gQg&nggt %?lVEﬁ I%Pg fefaver

['ayer on the s condu e efa frer

2y aygs géﬁﬁu&@ivgeeﬂ§QQOﬁ@r Eﬁggkgbﬁiﬁ RLatip % SF{hOQ

sputtering nethod or the mat eri al
plerm pgytbe BBE@&E%EthbBtha¥8Em§Kg H§¥sb§1u§§gan ed in
copper, gold, alum num rhodi um or 't ke Re
atbb eRMmeSS @ithhﬁhﬁebakféﬁntBbBrb@ﬁShdZﬁg'%opEﬁEeE§QE¥rodes
0.05to 2 m nore preferably 0.1 to 1 m |If
fohi cknesst | supbDY sﬁﬂléleﬁﬁrdﬁé%ofﬁrtbbﬂth@&eﬁeh§urement
formed, and such a thin |ayer may be unsuitable for
imsehascomptadt nfoel vetsodement sofeetasesicl feshk8ance are
thickness is 25 too great on the other hand, it may be
fQﬁm¢¢cintai$¢@b@esupasesedoonenhverGMeasabnetahbpcrting
thi.n | ayer | aser beam machining. 64 The thickness
%ﬁt%tﬁﬁr%%l%flm%yéatﬁ@ in PieseltacWradianf ttar t hghe
t hi ckness of the netal nmasks 29 to be forned. As a
refiering B2 ¥ bl i Byl ® hbaver al 7 nesfsmetal npgshe 29 are

removed from the surfaces of the conductive path-forming

parts 21.

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

machining.



used copper, iron, alum num gold, rhodiumor the

like. The thickness of the netal masks 29 is
preferably at least 2 m nore paeferably 5 to 20 gm

If this thickness is too small, such netal masks nay
be unsuitable for use as mnasks against |aser in sone
cases. The | aser bean1nachining is preferably

conduc ar bon d as I er, wher eby
conductil%\(jeeb%ﬂtcfik eosrsmO X ear’f‘*g Yk g%tje%d%’éle?%*?m
C e the th hand, a I i qui
e Pl AR e s R ebA o PBP: B nfreny 0 to be
besapegan insul ating elastlc polynerlc substance by
being cured, is applied on to the surface of the

connectgr al%aft@rlrgqasgg@r@gmlqg el %tfﬁé&l sl sl a‘ﬂé:ear?ay be

as illustrated in Fig. 27, thereby mat'er i

|yt 2@dpéer 1B§H|a$lﬁﬂ1n9ﬁrtg018e Eﬁbﬁ@ﬁﬂbbg the like.
supporting plate 26, on which a plarality of

conductrhee thpafkiefser BMg Ak A1 haves been £ ‘ifﬂgaﬂera{lﬁy at
then superinposed on the connector 10 for measurenent

dfed € Mg, et St BNEEs ral®hy Wi £5 ﬁ@emﬂ'at Qﬂ'ﬂ alh i AYEi ckness -
22A for insulating part has been forned

g usta atrel I n Figh @8;al hessby ﬁmynﬁén@nﬁﬁﬁtable for use as

el ectrodes 13 for current supply and el ectrodes 14 for

| WSIStkesg e gReiasuly ey i dn tsmeneormees or 10 f or

measurenent of electric resistance into contact with

thei r €oeré3psrdbPrgm Berbdotinge ipapheferabiy pantisc2ed by
Material |ayer 22A for 65 insulating part is thereby
F&’Ff‘?@&l SeOREEle Sifsademer cortricalw ecqradine £ ioreri prgtlpaf ¢ sning

In th| state, the material |ayer 22A for

Pﬁ§§1a@|n6 p%ﬂe|%PQQRQ?QNﬁﬁ¥ﬂnQﬁFtQﬁ kY ngprmed.

t r eat nent ereb n |nsulat|n art 22 nut ual
W? the o£ﬁe¥ ﬁ a llqu%dppolymerlc subs%anceH

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 illustrated 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 connector 10 for measuremeﬁt of electric resistance,
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 eonnector 10 for measurément of
electric resistance into contact with their corresponding

conductive path-forming parts 21. Material layer 22A for



insul ating the adjacent conductive path-formng parts
21 is forned integrally with the conductive
pat h-form ng parts 21 and &onnect or 10 for
measurenent of electric resistance between them as
illustrated in Fig. 29. The rel easabl e supporting
plate 26 is released, thereby obtaining a connector
irdeMiaE dprpdeasik eppatebPf r&HREHT betweshshangeent the
construction shown in Fig. 20, in which the
corlduEatinapi il v canthugtpyers ebast anertliayest a6 ) sthe
integrally formed on the front surface of the '
mad@riec drayld- fra nBas utesehit bigepeetris thesi sthfeeted to
In the above-descri bed-process, as neans for applying
a theipgl ypestmesupstiaaces§ oxnn ingsutbteimalgarmy 2baunsed 1Y
a printing nmethod such as screen printing, rol
insediE ttigng neteot] dtente coadingivet bathoforhangi RertFhdl is
t hi ckness of the material |ayer 22A for insulating
fopmed isteysskly aciddr ditmg domduled itvlei pletbsgogfing parts 21
insulating part 22 to be formed. The curing treatnent
angf oo@andiar i dl fey dtearement| aSupheFhglpaFesigtance
eneral |y conducted by a heating treatnent. Specific

befugen g et 2kt @i 9at? ng*9i ne? - are suitably
preset in ieM/gﬁ t he kin%.of t?e eI% t Qrer nate&ia
fornthg TRECRELB! PaPUPRYEFIDIAPIGES rdul st Mg F&T

thgggb&rgggégg%{}g%t 0L O g &é’dé’? PJP%%%&T ess

esc e conductive el astoner layer 1A,

ofl NeYALED Lhe conductive (partigl g5, & Al dispersed in
a stateoriented”so as to . .

shown in Fig. 20, in which the anisotropically conductive
elastomer layer 20 is integrally formed on the front

_ .
surface of the connector 10 for measurement of electric
resistance.

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
insulating part 22 to be fofmed.

The curing treatment of the material layer 22A for
insulatihg part is generally conducted by a heating
treatment. Specific heating %emperature and heating time
are suitabiy preset in view of the kind of the elastomer

material forming the material layer 22A for insulating part,

and the like.
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align in the thickness-wi se direction, is subjected to
the 5 | aser beam nachining to renove a part thereof,
thereby formng the conductéye path-form ng parts 21
of the intended form so that an anisotropically
conductive elastoner layer 20, in which conductive
path-form ng parts 21 charged with a necessary anount

g;pé e cgggﬁgilveJ%S particles F’égghé§¥u4%%$$;;%gn%ggﬁe
=R8 FERFleRiKG hi?%gsé%%imﬁaeéi" n SBCopushcEn PRupgTive
PEPEEISace 10T oreREtoR Tgod ahesPoRbt 474" Py A Bn
s o P o kP ar 1 R T P e P on P BB bR e R the

144e58 ebg&ndrug&hy&lﬂ@t b f Qéﬂher eg%%&%he?ggfsulehs%%

to the curlngtrea ment ormn
£bABULQL NG @@a&ugglv@npgehseé{»quhgabwtg ondugki ¥g.

el astoner 20 | ayer 20, an 1 nsulating part 22,
intended htfdhe, §@nﬂM££|H§ @ﬁiéb@f@ﬁlEﬁﬂPyn@&n@ﬁ&@ivét
all, has been formed, can be surely obtained. In

& et drian, layel S2UNNECERSHEY EONBSEL B EXPENSEYENI MG farts
in which a great nunber of ferromagnetic substance 25

2parharged witlangetkdassd oy namgut beo antisot ¢ opicat 1 ye
conductive el astoner |ayer. Since the form ng step of

Patel Glorrluttdve hpating orme nexiBdctparten@ichivite haserbeen
beam machining is conducted on the releasable

Toamssbr 1987y it sterdle; atheasnged ace of the connector 10

for neasurenent of electric resistance is not
Further, since a plurality of the conductive 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 ﬁhich an insulating part 22, in which the

conductive particles P do not eXist at all, has been formed,

- can be surely obtained.

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 léyer.

Since the forming step of the conductive path-forming



10

15

20

25

damaged in the formation of the anisotropically
conductive 5 elastoner |ayer 20. The connector

devi ces for measurenment of efectric resistance of the
present invention is not limted to the
above-descri bed enbodi nents, and various changes or
nodi fi cati ons may be added thereto. 10 For exanpl e,

| t he cqonect 10 for asurenent .of _electric
PROEPCEANGE hh§ BaSSfy PoeT HGCLORMBEt of SORBRGERG oRothe

d_enbodi nent _sh ' Fi . b d 7
b B EPa e P RO F g 03B LA Ehe 2Bonibt: 5P E5REG: AEnghEo t he
' [ t ' Ei . d.10, th .
b STOSL VB0 SN oL B3, 53200, 100 L0 et i o
déﬁagég:iﬁltﬁedfogﬁgﬁﬁoﬁoggeﬁhgr nggét98$§85§?$n508&uctive
eleCtric resistance accordi ng 0 e presen

eigg@@ﬁggnlafggtgg(, the ani sotropically conductive
el ast omer ayer 20 may be such that a conductive

pat -l Mg eRAdr ideviddd HIEhSO A%l Rl 1)l Lihe
~electrodes in the set of connecting electrodes, or may
rbeitbatcefofhehsopeakbrd igdiepersgdityREct Dahithe to the
conductive particles are contained in an elastic
alpoy yhee s cribddt anisedineat st ahRI0VLEDERE SRaR§estOr
align in a thickness-w se direction thereof, and
medhf hsat PEnofmahebeonddetli veepatdi cl es are di spersed
in a plane direction thereof. <Electric
r esi Spancaampasur ithg apparattes flor foirr cgists ubreacd: 6§
Fig. 31 illustrates the construction of an electric

| e}eRiRtanes hreRes MR appar atvisof othe| cowitc boarascording

according to a first enbodi nent of the present
tqrﬁﬁﬁ“§%ﬁﬁnqﬁﬁp¢92&mg%¢ 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
accdrding to the present _iﬁventionT

Further, the anisotropically conductive elastomer
layer 20 may be such that a ;onductive path-forming part is
formed so as to cover all.the electrodes in the set of
connecting electrodes, or ﬁay 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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illustrates, on an enlarged scale, a principal part of
the 5 electric resistance-neasuring apparatus for
circuit boards shown in Figsg3l. The electric

resi stance- neasuri ng apparatus for circuit boards
according to the first enbodinent is constructed by
vertically arrangi ng an upper side adaptor 10 40

arranged on, one surface f er surface in Fig.
o do T LT a5 R b oRe T HepRkvm T iR electric

resi st ance of mhlch houl d be .neasured, and

feS%%ééPcs.88a585é690Fp€6r3FP§n 8d & Ché foPRersurraceding
id f t.h t

tﬁ ?mg%ggﬁgspecge%entl%g oépo§£8%F§|aﬁP%ﬁ%%ggggcﬁng %lg 32

1919§£ra%§ thgnugﬂegnibg gg%gr 4 %1%8nn§ tﬁart Pf the

devi ce for neasure el éc c Fes CE O

e%ﬁ@tﬁ?@skéggg%Qﬂcesﬁgﬁgukgngr%§€§§§. Le oglglr%aat Pﬁards

I's arranged on one e’ Si Upper "~ si

sib@n 34)r9k the circuit board 1 20 to be I nspected, is

provi ded. the back surface (upper surface in Fig.

31) afhd ha caviectars i £ife MRasinemta ffar Shactfd.c
resi stance in the connector device 25 for neasurenent

ciofcel echohedsestabatitrg @cORResHiFaECembd@imehECUkt
board 41 for inspection is arranged through a first 25
cupperustee hpi settopiatayl| yreanduati ua shpetr-44deladaptor
plurality of inspection electrodes 42 are arranged on
4( afrpmyegduehacee( boneacsulfipperi auFfgce31i) bigt hBs) side
one 69 surface-side circuit board 41 for inspection
chctor eyl tobaar@alt epnbeoirespohdiingthe alpatrecn of
relay electrodes 15 in the connector device 25 for
refplhetiaedentf ofhérbcehpeld be measured, and a lower—side

adaptor 50 arranged 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 ﬁhrough a first

upper-side anisotropically conductive sheet 44. A

plurality of inspection electrodes 42 are arranged on a

front surface (lower surface in Fig. 31) of this one
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resi stance. On'the back surface (upper surface in Fig.
31) 5 of the one surface-side circuit board 41 for

i nspection, termnal electroZles 43 are arranged in
accordance with a pattern corresponding to an
arrangenment pattern of standard arrangenent

el ectrodes 49 of an electrode plate 48, which wll be
g §95'b dygu t ng.t respectlve tern1n l._10
° Fect%o dg4 §§?§§g|é§?r?cgﬂ|ggéoﬁﬁé 5lon £iier F%lng to a

p&QEéEﬁpeengQpréEﬁ kgn, eESQkfgﬂeaf4§e1£QGF§'g%&Eaﬂg 15

pl at e IS prOV|de on the bac surface-o € one

1§U£EéC§o§hQ§t6kr&@ﬁic@oégdfé% ﬁ%&suk@ﬁgﬁ%t enh ipeygh
a second upper-side anisotropically 15 conductive

r&8estadbe . This @@%J@Q%Mﬁ@e4§1§@§r SR facdrONtrig. 31)
surface (lower surface in Fig. 31) thereof, a

opl thal bhy @ﬁrsaaadgideaeﬁﬂaggﬁeaba@heq&r@d@slﬂapectlon
arranged on standard lattice points having a pitch

- tofpifiel eXaopredes2454apv) atr8ngBdoinla2éomiundbeseth a

standard arrangenent 20 el ectrodes 49 are respectively
pateernicartrgspondectetot an theatgemenal pekeetrnod€éss43ndard
of the one surface-side circuit board 41 for

arpzpeeneph theotgbdehetSecbndnuppectspde plate 48, which
ani sotropically conductive sheet 45 and to a tester 59

ikl deghdepeeibed sWwhseguenblyi | fudt theedpspecthee terminal
el ectrode 25 plate 48. The first upper-side
elersordeni tal qﬂg/e cohREEr i Gl sHeepnngatednteohtheir
enbodi nent is, the so-called uneven distribution 70
C?Sﬁﬁf?ﬁﬁ %ﬁqoﬁﬁ%%???l%%n%h%??%%d§ﬁe%¥ conposed of a
plurgb oftco ducélve th formng parts
illu Fa a8f §P fngéd n c&&r&ﬁ%&% % T F@Fﬁ
surface of the one surface-side circuit board 41 for
inspection through a second upper—side‘anisotropically
conductive sheet 45. This electrode plate 48 has, on a
front surface (lower surface in Fig. 31} thereof, a
plurality of standard arrangement electrodes 49 arranged on
standard lattice 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 electrodes 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 Wiripg (hot illustrated)'of the electrode
plate 48,

The first upper-side anisotropically conductive sheet

44 in this embodiment is the so-called uneven distribution
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aLAGR 1 et he Ayt CRR T F YHB® cOnRBE

corresponding to the pattern of the relay el ectrodes
15 of 5 the connector 10 for neasurenent of electric
resi stance and each extendih@ in a thickness-w se
direction, and an insulating part (not illustrated)

i nterveni ng anong these conductive path-formng parts
to nutually insulate them The conductive

t h-f ' f db [ 10 ti
DBt ereg P e BRI GoRalC TR Ve Yol SOMRE=CI BEc e
. g , ¥ ¢
pEPHITELY CoUShAREE; 1D BaShabe AULETLERE0 BSLP |
inﬁétrééeﬁPngﬁfsﬂgQQ an Lpsul-athpg %'@ﬁt50%99£¥ﬁﬁr'c
subst ance, ich“does not contain the conductive

cPRFELSER8i AL Bl tRE pABacar 6¢l ¥neoRbahPSei BBt hE of

ot her” hand, "the second upper-side anisotropically
teONgeehb¥eosheet £4p heatheemeneablred) cdtsper sb9Nst¥RLe and
ani sotropi cally conductive sheet that conductive
edelitéetesdang €ONsatnedxhBs8RwekashiecpolyARr b6426n
substance in a state oriented so as to align in a
indhTkhesg-phse @(hoecildaosetatbd) sheetrtoningnaebagnshese
~and the chains of the conductive particles are :
cohdpet sed patlk-fptmhegdpaetsi bn ohtthklgheesuldhe them.
el astic polyneric substances and conductive 25
Thraarcoredest neki pytupfetesegf bastsupper feided by causing
ani sotropically conductive sheet 44 and second
Ceippert sy ant 5ot edpEeabeycorbadnedi ve ahebrsubahbydbe
suitably sel ected and used from 71 those exenplified
elastie ROLERFEIpoFYRRERRCEUBGEt Antbatanar iephAdcEP vesS to
articles making u the_anisotrogically conducti ve

b?ndegﬁg%jg§ulating part
is composed of an insulating elastic polymeric substance,
which does not contain the conductive particies at all or
scarcely contains them.

| On the other hand, the second upper-side
ahisotropically conductive sheet 45 is the so-called

dispersion type anisotropically conductive sheet that

conductive particles are contained in an elastic polymeric

‘substance in a state oriented so 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
particles méking 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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for neasurenent of electric resistance. 5 In the
| ower - si de adaptor 50, an other surface-side circuit
board 51 for inspection is provided, and pairs of
i nspection el ectrodes each conposed of an inspection

" electrode 52a for current supply and an inspection

el ectrode 52b for voltage nmeasurenment, which are
rranged 0.i.n.a state separated from each other, to
tBReeoPRerelart Boaai the BV BREIboeos e e PrBseensg Sgrnd
LECUI ard 1 to, .be inspected,. are ar.ranged on
oREuFEERE barPaeltupRli RSP 208 FRUAPYTOBLF Yt he
cOhBALLSVE BEESRLAB ChLEUL! HB03Ld 3l LaL LOsReqLl 30! 85
accordance wth a pattern corresponding 10 an

£8F T RBYSNBOh R ber e;etatwt% LREL 5 RHES ace-side

el ectrodes 3 to be inspected, so as to be |ocated

W T hit & HLaifR0fs Ak AEFHEMI 3R e dOdNeILALON 51 e
occupi ed by the other surface-side electrode 3 to be

cinspeetvdardesm rak eheptredes $3aptaL:auAr eRhaSYRREY of
and 20 term nal el ectrodes 53b for voltage neasurenent

imspecalsAngedcopotibe baek sumpasedqobrthg ehBpecsida
circuit board 51 for inspection according to a

epattesde £oarespoodrngntostpplar sangenenhspattesn of
standard arrangenent el ectrodes 61 of an el ectrode

-e¥¢@WEO@©,5%hiﬁhrZEOMtbgebmedeBCEMbEﬂ,Suh$equené|yrranged,

. These term nal electrodes 53a for current supply and

in e i ate eb e ratded 68bmf eachvothage heasneentheraserface-
electrically connected to their 72 correspondi ng

S#@ﬁuﬁ%ﬁ@%ﬁP%@e%tF@d@% Epgpeeredupf ehhesappryitahdard 1 to
i nspection_el ectrodes 52b for voltage neasurenent.

bant s oEFLal #5° cRRBUBTFY ORI BRE oREPR | ajBFL8se| §upper

surface in Fig. 31) of the other surface-side circuit board

51 for inspection in accordance with a pattern

corresponding to an arrangement pattetn 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 other 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
board 51 for inspection according to a pattern
corresponding to the arrangemenf 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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integrally fornmed on the front surface of the other 5
surface-side circuit board 51 for inspection. On the
surface of this anisotropicafry conductive el ast omer
‘layer 55, are fornmed common conductive path-form ng
parts 56, which each conme into contact with surfaces
(upper surface in Fig. 31) of both inspection

el ectrode 52a for current (10 supply and inspection
C@FE@FP@&@lBQb1P6P696P959@lﬁéégeﬂéﬁeé@a Rk RYTEfEaENPPLY

Insul atin

h f _ I des :
aﬁarﬁng?@ﬁﬁﬁﬁafﬁ§eFﬁ?&ﬁ%@?ﬁa%t%@EggﬁﬁGee.v@eﬁapﬁem nt.
ot A PR oL S L TR B e SO S s
ig%ég§a§§ %Sr%gdfSkﬂ%ﬂeb¥r8$%sgﬂ%f%%%d“%t%ﬁ% pafLicles
0 be contal ne an’insualating elrastic polynerlc

sﬁﬁ?éEéﬂ§§dbnc%r%h@kebogEheﬁﬁe?o?hlﬂ§ 0.35hgn éH ?h%7

ness-w se direction, and sulatln

shisrseaPgsednok gﬂlge§yggabagz9'é%hasgtegeygﬁag%omer layer

subst ance whi ch does not contain conductive

593f5t6|@érﬁédahbmﬁbns6@&@6&%19@nb§%ﬁ3fbﬁﬁﬁh Tpgrts 56,
ani sotropically conductive el astoner |ayer gS inth

, wﬁﬂ@ndeaentcbﬁef@ﬁﬁsdcbﬁtacata&ehtBa&fguééaqagpé@pgaEface

surfaces in Fig. 31) of the conductive path-formng
iparig. 56)posotpode Linspethecsuelacerofiet Beai Asul atirpgnt

part 57. 25 The electrode plate 60 is provided on the
swpreky sodf auspétownen slietacedens5Ebgfodlyodfayhemetbherement

surface- side circuit board 51 for inspection through

| mak i ouwevpseden7@8f ahespeiopi cll fpspendiohi ebesheetes2.

The el ectrode plate 60 and | ower-side anisotropically

- Iggntetingeranbeb?6putent b¥pbndulatihe checcpodecpiueepath-

48

-forming parts is formed between adjacent conductive path-—

forming parts 56. The conductive path-forming parts 56 are

formed by causing conductive particles to be contained in

- an insulating elastic polymeric substance in a state

oriented so as to align in a thickness-wise direction, and
the insulating part 57 is composed of an insulating elastic
polymeric substance which does not contain conductive
particles at all or scarcely contains them. The
anisotropically conduétive elastomer layer 55 in this
embodiment is 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 for inspection through a lower-side
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and second upper-side ani sotropically conductive sheet
45 5 in the upper-side adaptor 40, respectively. The
el ectrode plate 60 has, on ¥he surface (upper surface
in Fig. 31) thereof, a plurality of the standard
arrangenment el ectrodes 61 arranged on standard

lattice points having a pitch of for exanple, 2.54
Each 10 standard

agn%g%rgﬁéﬁﬁgéyegPPQHgglgf F?e&t rically connected

iﬁet{’%rﬁfﬁmc@% BSOS R Ve et BidmHroa11y

cbR8uatage §HFE@C%QSE BrELbEM! ¢ %0%% 21 ERLaLRSRELELOl
rough the [ower-side anfsotropically con i ve

affegbcBialapphd-aksa Bﬂlgg%rb i%%ﬁ chH quet vg”gg%@@|45

wiring (not""illustrated) of he e ctro e plate
1Hh€hé0%@ﬁe§LQ§deaQH§9EBQPM@a|E%s%%@@995h¥e Sﬂ@@tefééfébde
the so-called dispersion type anisotropically
ptonduebi Messhest thBakureapduqlibperpantifgEeSiar ig. 31)
contained in an elastic polymeric 20 substance in a
tiséakeforaepledasotasoforaki giahdaad khirekgessnwi s€ectrodes
direction to formchains, and the chains of the
6 tondustgye @arktahQSrarEadt&perpednte RapiAagea pitch of,
direction of the sheet. The conductive path-form ng
fparesaddlén € hed28mani sdt mopbcall §7comduddate of the
el astoner |ayer 55 preferably have higher

Seurdued i 9Fryngenent ehecknedsswhbseidi eéettohcat han

that in a plane direction perpendicular to the 74
CeHpekERA st See dipERinDA. egﬁ@@if@ii@ abBy, fenecepneEt $verly

ath-formng parts preferably have el ectrica
%r%&%r??%@ln% aflecraede 5§btﬁ@reV@éF?g% PreaFeraeRt of

value in the
the ogker surface side circuit board 51 for inspection

through the lower-side anisotropically conductive sheet 62
and aiso to the tester 59 through internal wiring (not
illustrated) of the electrode pléte 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 56 as to align 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 direction perpendicular to the
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t hi ckness-wi se direction to the electric resistance
value 5 in the plane direction is 1 or |ower,
particularly 0.5 or lower. T4 this ratio exceeds 1, a
current flow ng between the inspection electrode 52a
for current supply and the inspection electrode 52b
for voltage nmeasurenent through 10 the conductive

. be

TS e
F .

. P it L e R

thbe gopduetiye Eg% EQEQE g Q@r% t %e v2%ubSin the

preferably 5 to y vo an anlsotroplcally

tROPRNEL 5 VR gk agt paBE 1 LaYEeR 3Re %QQCQ?&EOEEEQSEEnce value

accordance with any proper process, exanpl e

iProeess] descai bedtipnlapanese Eat@@t @BEkhEﬁ&b?fﬂy 0.5 or
Lai d- Open No. 2000-74965. 20 The el astic polyneric

1ewbst ances and conductive particles making up the

ani sotropically conductive elastoner |ayer 55 and

| oner£sitthe samiasdior epiceaidsy 1 conductdare shestify Hmywden
'suitably selected and used from those exenplified as
thdelmdastiopotyertrecdsubgbancescande®?b sapgdlgt ku8 the

particles making up the anisotropically conductive
ingretiohnr ¢bgerradei H2bhEocovnktage dewseeeddntf dhrough

measurenment of electric resistance. 75 A clearance
thretSeehieve mapeet fermehecpabteS62he¢onesunignt so that.
..supply and the inspection electrode 52b for voltage
Mgt T e He bR hepngupraee- 5p decesveai eleohrdcsl

rgégstance with high precision.

From sucﬁ a point of wview, the filling rate of the
conductive particles in the conductive path-forming parts
56 1is preferably 5 tolSO%_by volume.

Such an anisotropically conductive elastomer layer 55
can be formed in accordance with any proper process, for
example, a process described in Japanese Patent Application
Laid—Open.No. 2000-74965.

The elastic polymeric substances and conductive
prarticles making up the anisotfopically conductive
elastomer layer 55 and lower-side 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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i nspection is preferably at least 10 m If this
clearance 5 is shorter than 10 m a current flow ng
“between the inspection elect¥dde 52a for current
supply and the inspection electrode 52b for voltage
measur enent through the conductive paths-form ng
parts 56 becones high, so that it may be difficult in

or oo e b AR R Sl el TTer S e o

- cﬁk@@ﬁ@ngﬁppi§ deherq n%ﬂs%%c%&% S%ﬁ%c%&oh g%s %tbé tage

I nspecti1 on el ect I‘O es an I Mensi ons an

mbBSuOLheht $HrtAeeo$hde %b%%g%%dgidé Egrgﬁlknﬁgggﬁegl for

relating thereto, 15 and is generally at

1h§pé€t§oﬁ|Qgrﬁﬁggek§bﬁ90atlQggst'ﬁonﬁ% ber diff i culiodPonce

sone cases to suitably arrange both inspection

igl erbredestranr esppadi Rokyrtenene18hih ebeQ&ESB the
surface-side el ectrodes 3 to be inspecfed.

inbpwettlescel bedretiecbphc foestat-anae- Hﬁpgmyleﬁd %Qe
apparatus for circuit boards, an electric resistance
ipepeethonnylenersdef a2k- sbdeveleayeosleaguiembat through
i nspected and its correspondi ng other surface-side
t@¢e@@m@@@tsveop@ehsrﬁgpeengdpantshéGcbecumeSbbagﬂ lsbothat
be inspected is neasured in the follow ng manner. 25
ifrHeayipeudifhbanlt 11 ospeei nspest bd sasmrangddchtia
necessary position between the upper-side adaptor 40
TS TREC | B - i gl RBEAPLBIOBO, and in this state, the
upper 76 |de adaptor 40 is |lowered, and the
Iomep sit QﬁFoPa@§1|§?9|WHR%§-%¥%¢EBF Bhiengilieg nemee

sotropic ondu t|ve el astoner |ayer 20 in the
h%%? f %g % C ?%?e the respectlye inspection

electrodes and the dimensions and pitch of the other
surfacewside electrodes 3 to Be inspected relating thereto,
and is generally at most 500 Mm. If this clearance is too
long, it may be difficult in some cases‘to suitably arrange
both inspection elecfrodes correspondingly to one of the.
other surface-side electrodes 3 to be inspected.

In the above- descrlbed electric resistance- méasurlng
apparatus for C1rcu1t boards, an electrlc 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-




measur enent of electric resistance into contact under
pressure with one surface of the circuit board 1 to be
i nspected and at the sanme tiwe, bringing the
ani sotropically conductive el astomer |ayer 55 forned
on the. front surface of the other surface-side
circuit board 51 for inspection into contact under
S t the ther sur’f of .the C|rc
Sg&fg ggég?:}r%pgg ‘Pﬁleé: “Sraf él%cechea ]t?eaesrursalb e as aét Or >0

1én}£9£édﬁeﬁﬁé g B mégngaﬂﬂgwgﬂ%ség(Jf%%gﬁégcondu%tlve

ue i's supp el’é curren

ef&@@&%e£n15§§r096n§ﬁtQhelgok% JEAS Y I of glectric

resi stance and the 1 nspection Sel'ectrode 524 for

m&EAEH LBhenBURB! ¥1EBLRE QEgg%t%%rEaﬁ%ﬁﬁ‘@%ﬂ%é&%“&nder
board 51 for inspection, one electrode 14 for voltage

pHEaSHF €NRth afRA0suthacel 8¢t kodes i34 i psAdRde to be
measurenent electrically connected to the one

isspdacedsane etecheogdefie? tidehe bringnect athd s
desi gnated, a voltage between the designated one
argl et rapecd 11 § oconghutbveeainsesmal: ARG ean sisndpettdddn the
el ectrode 52b for voltage nmeasurenment in a pair of
frigrsperty bmcel| eft tbdestBeectnirdakky sidencdctoad tt woand 51
ot her surface-side electrode 3 to be inspected
foorimaprridiony iota contastr inderspdessheet madd 2hieo dider
i nspected electrically connected to the el ectrode 14
- SYIgaGR| Y adeh areabigelkenPopsd heisubediranecasdel eBhipcstate
. resistance val ue between the one 77 surface-side
1% A9+ Pertdspect ed el ectrically connected to
t he deS|gnated el ectrode 14 for voltage neasurenent

and s T8dFfr BEFSHIRPRY CotHtértSsurd e of a constant

value is supplied between the electrode 13 for current
‘ A
_ supply in the connector 10 for measurement of electric
resistance and the inspection electrode 52a for current
supply in the other surface-side circuit board 51 for
inspection, one electrode 14 for voltage measurement among
the electrodes 14 for voltage measurement electrically
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 52Zb for voltage measurement in a pair of
inspection 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 1is

measured, and an electric resistance value between the one



el ectrode 3 to be inspected is gained on the basis of
the voltage value thus obtained. Measurenent of

el ectric resistances betweenyall the one surface-side
el ectrodes 2 to be inspected and their correspondi ng
ot her surface-side electrodes 3 to be inspected can
be conducted by successively changing an electrode 14

t t,to be d ted. In the
Sgrsgeé%déigﬁ B oEng, Andie 2 SRR YOHRl ST 1LY

12 of
oL eSS B e a b o R opace
| [l ted to
SES BBy SIS REE R AL T 8

one surtacesside el &ctr

e%ewbhebga&@ Lot 980 2P aGt g,%ne,%cg' Ul s sf‘s”dofczthe

for vol tage neasurenent are vveen e on

veuthgeevaide ehest bode 0 be i nspect ed a”d its
correspondi ng ot her surface-side electrode 3 to be

|nSpQ&&ﬁgﬁﬁﬁméHEWEE'éﬂ@%@&légre§ﬂs§£ﬁ@e§ bEfREendall the
hi gher val ue between a voltage value by the circurt C

oher supFkagesmaasul ereRrbgdard 2a twollage syl e dudd e heir
circuit C2 for voltage neasurenent is adopted, and an

ceteetpoodingi sthaeesualfuecbet veer1the rome sSW frac ere

side electrode 2 to be inspected and its correspondi ng
imsihectedréacebsi dendhettdodg 3utecheivespechatidinig an

gai ned on the basis of this voltage val ue.. Accordi ng
etecthedel bttt for vesisganveampasmenng td8beapiealatas car

circuit boards of the above-described construction,

t he é&nitéet gloorefdsrs arddme anmmesf, eflezt r2 celectrodes 14

resistance of the construction shown in Figs. 1 and 2
fgg 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 the one surface-side electrode 2 to be
inspected and its corresponding other surface-side
electrode‘B to be inspected as shown in Fig. 33. 1In such a.

case, a higher value between a voltage value by the

- circuit C1 for voltage measurement and a voltage

value by the circuit €2 for voltage measurement is adopted,
and an electric resistance wvalue betwéen the one surface-—
side electrode 2 to be inspected and its corresponding
other surface—side electrode é to be inspected is gained on -
the basis of this voltage value.

‘According to the electric resistance—-measuring
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provi ded on the upper-side adaptor 40 thereof, whereby

5 tolerance for msregistration to the one

surface-side electrodes 2 tggbe inspected in an

el ectrically connecting operation to the circuit

board 1 to be inspected is high, so that electrica

connection of both electrode 13 for current supply

and el ectrode 14 far vyoltage neasurement to 10 the one

APRPFAEESSiTRE ST dd Ozm% bqsf | i RV P P bed

C%%%%I chlev even %p CUIt board 1to %ﬁ@ .

rnspécted Oy I & PW‘&? d ctric
I z rf e e electrode to be

r?z%gsé:&nz:l %n%% di tnl%rQ{U&lnce SR % é’ct%r e 136 2 18

pSHLE SR SUPRLY ¥ %e&h% (1:% %1{]0213?4533';]&&1% O e;@%%eby

measur enent are ect ri |

_ thLQ%[anc(—:h%oe:l ﬁﬁts@e%lrs.%%a%ﬁ‘)@lc%oascﬁe o gh%u(i'fra%lé Lsige

board 1 to be inspected can be neasured wth
ePeeersienr. 2Fitg. b%4lh%b@%&k@i%§lkﬁﬁf£m§§§ﬂﬂaQMﬂyﬁd&hﬂ@atlng
el ectric 20 resistance-neasuring apparatus fo

opkkatiibnbear dsecacteediiRg bok@d@ 1SeeO M qm?_@ld{%@t i@f high,
the present invention, and Fig. 35 illustrates, on an

-senktangedlgcalrécaa ﬁbhﬁ@b&&bnp@ﬁtbdﬁh bh%c&&%@brﬁg for

resi stance- measuri ng apparatus for circuit boards
cshoanti suppdy 34d 23eTheocdeedtdr iforr e@silshaRc meaBasecend to
apparatus for circuit boards according to the second
thabodenentriase-eddst plercédoby Verti bal linsaecardi ognabe
upper -si de adaptor 79 40 arranged on one surface
spuppEr ashifyed efepR yhed4yhsi ¢é roufitaborrduitt thoked 1
to be inspected, the electric resistance of which
infBArcPel feddlifedinangea koWehasi gegreat number of small-

sized 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 electrlcally
1nsulated from each other, the electric resistance as to
the circuit 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.

fhe 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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adaptor 50 arranged on the other surface (I ower
surface in 5 Fig. 34) side of the circuit board 1 to
be inspected in opposed relagion to each other. The
upper - si de adaptor 40 has the sane construction as
t he upper-side adaptor in the electric
f esi stance- measuri ng apparatus according to the first
enbodi ment. 10 In the | ower-side adaptor 50, a
4Bofirsergpddeni ere28urfgcendappeansne foteeliacFiigc 34) side
resistance of the construction shown in, for exanple,
OFi §. Ci3CUhhi BR2FE &r £angEd 188PERESot FBE SdEFA&dCsi de
| ower side_in Fig. 34% of the circuit board._1 to be
r ﬁ%%géPSB,O?sWBFG i §8gulenbenBepaukedur faded 15vEroRede
urface.jn_Fig. 34) of the nnector. 10 for )
aér%% tife n?r’é?ngFéc?Pi EhFegiggﬁgnéé?rifﬁCFhé?E)HﬁﬁeéP&face 1o
Vi 5.for surenent _of electric resistance, .an
F T er ) < ATRGcRr CFRE BTPENrE BOSFA 51 PoPS: HESBEETEH e
e a S r- e ot r opi
R B e T S

hik OVhEeda Rl 8o RAcK,SHEHACE 5O net U?ﬁg%gggdguéﬁ%%uﬁi 48 the

circuirt board 51 for 1nspection

eBEEOPL: | BUL! s 8588 ANLEQLEPRECALLY r6ONCUSEEYE 18R] the
65. This electrode plate 60 has the sane construction

rassthemebechepde plate in the | ower-side 25 adaptor
of the electric resistance-neasuring apparatus

accordi et Qowlre il RMEMPRGTHY, A dHadddy Rfvice 25

i nspection el ectrodes 52 are arranged 80 on a front
fourfeceufepget sfrébeetiricFrgsidd4inot bthetbthebnstruction

surface-side circuit board 51 for inspection according
showm ipatfer necampespoRdgnglep whpakt &snaofkangkdyon the

el ectrodes 15 ,
other surface side (lower side in Fig. 34) of the circuit
board 1 to be inspected, is provided. 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 board 51 for inspection is arranged
through a first lower-side anisotropically 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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in the connector device 25 for measurement of electric

5 resistance. On the back surface (lower surface in

Fig. 34) of the other surfagg-side circuit board 51

for inspection, termnal electrodes 53 are arranged

in accordance with a pattern corresponding to an
arrangenent pattern of standard arrangenent

el ectrodes 61 of the electrode plate 60, and 10 the
0?e§pEE?PveSPéFﬁFﬁaKUEPéétﬁaaéécsslarglgleéﬁﬁ|@§|Wye other
connected to their corresponding i nspection el ectrodes
syblaceraide, SETFYhEr PSPEE éﬁ.§8Fr65FE§FF9oeoﬁSGEFﬁ&@g to a

64 t hi nb t th | | ed
P%FE???bﬁ?¥gﬁsp?§8§ng Looer bk it oboraney: phtotbates 15

f d h
i§arre trakocFet aby U%Zd?gyF85néggsﬁﬁgé%§5 Aanca S thta
t | .
LSO 0 6 A Ly B e

o?lﬁﬁirbEhé§$é§£gQES Qﬂge S§9 u?%tgggLQQSFaFgr lnSPeCthD

ness-w se direction, I NSu In

téfﬁ&néi'@ﬁéé@%@gés'BEeéE@”hBQaﬁagaglhhgé@orBQHQHC%h¥ﬁ a
path-form ng parts to nutually insulate

p&OREet tyerPIbEnhongi 0y Qﬁré§r§ﬁ§eﬁ@ﬁﬂega9¥eQQU§fngtandard
conductive particles to be contained in an insulating
aet@ésdemce Pl yIRELEo8EHSERNEE tRedceBbatLoQEI gNhed §0, asnd
to 25 align in the thickness-wi se direction. The
thestk speaigi par termsnedbnpbsetdrofleansd nsvéatiagteiaslie
- polyneric substance, which does not contain the
caoreltictd veo palreéic] esratspdbhding 8insgeattehyetentadbdss 52.
them On the other hand, the second | ower-side
ani s@heopiicalt] Y coentwdidey @nglvedtr o dad Whe ogehugdlilved sheet

64 in this embodiment is the so-called uneven distribution

type anisoetropically 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 illustrated) 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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e

di spersion type anisotropically conductive sheet that
5 conductive particles are contained in an elastic

pol ynmeric substance in a state oriented so as to
align in a thickness-wise direction to form chains,
and the chains of the conductive particles are

di spersed in a plane direction of the sheet. 10 The

Lasti¢c palyneric_ substances and conductive particles
Sgagﬁﬁéyuﬁophg§gsfﬁ'§Whlomer-side ani sotropi cal | y

cond [ S 4 and cond 1o -si de
anisgﬁﬁdﬁﬁia:iy rg%%%%ttﬁgg %%%%?&ggoﬁ%§_ﬁéd§uitably
Agkeet-ed:and 1ysed from; th Lified as th
aelasticgéolyngricnSugg%g%Egﬁgﬁﬁé%%glgbﬁ;ﬁ%f?bgailed
dPapkkehes MRkbNAn4R Lhe A5G4 QRILGRIJN ¢ LA l&ﬁ'@ﬁat
el astoner layer 20 in the connector device or
coRasdeegFenbaekiehest bire LOSHELARCLinl At RS astic polymeric
above-descri bed el ectric resistance-neasuring
sappasatesihoh eitke¢di brheakds, sanagl eet LG ghegihskance
20 between any one surface-side electrode™2 to be

thihsheesedwiandditrsceabnesporidirig cokhak  Suntiae®sSicl8ins of
el ectrode 3 to be inspected in the circuit board 1 to

the tosgectédei parmtadasedriendibpefrekliownng paaner difbetion

circuit board 1 to be inspected is arranged at a 25

ohetkesahgeposition bet ween the upper-side adaptor 40

and the | ower-side adaptor 50, and in this state, the
upperiesiedé@ sgdap tiorl e Y is- | pwesrtethcen cantchecdrohertisiale
adaptor 50 82 is |lifted, thereby bringing the
PaNFSoteopNesi Ny eBntlespvEiratateuaersidgeandgoinopheally
connector device 25 for neasurenent of electric
@‘F%Pa\ﬁ%esme*ehé‘*uﬁﬁérsgpa@d lower-side anisotropically

conductive sheet 65 may be suitably selected and used from
those exemplified as the elastic polymeric subétanéas and
conductive particles making up the anisotropically
conductive elastomer layer 20 in the connector device 25
for measurement of electric resistance.

In the above~described eleqtric reﬁistance—measuring
apparatus for circuit boards, aﬁ 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 foilowing manner.
The circuit board 1 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-

side adaptor 40 is lowered, and the lower—side adaptor 50




adaptor 40 into contact under pressure with one
surface of the circuit board 1 to be inspected and at

the sane tinme, bringing theanisotropically

conductive el astonmer layer 20 in the connector device

25 for measurenment of electric resistance in the

| ower -si de adaptor 50 into contact under pressure

with the other surface of the circuit board 1 to be
ig nkpbtedd. trhrebyt hrengsng hhasarabbérepacel liyn comidgictive

measurabl e state, a current of a constant value is
ekappPned beyaeehlt he thecepprectarf gevéger @5t foguppl y

in the connector 10 for neasurenment of electric
MeFTILTAMCE of thechpperreryatanapt ér tbeangrereside

Iectr 2@ 13 for current supply in the connector 10

a4 R asUr BRENL COBFaRT cRRFPE P§§F§P5ﬁc§lép PREe surface of

| ower - si de ada one electrode 14 for voltage
D Sbht DORENGL {8 R eLPPERGLEan Ao ty GPEagae. Lime

I | | d
b%'ﬁf‘s“ri Bl 'r%%‘le%é{%%?”@gﬁﬁﬁﬁst&?sé Tasfabes,dpugs 20
4@&&@@{3@6@ $hee %3'9? Ig gﬁ%ﬁ!eg%%%dgtléé&%
une neasurenen and an or Vo

réB¥E%H§EE”EnE%ﬁ§tIé&@4'Qi&&ngggﬁﬁgrtQanEQBhSBntact under

surface-side ectrode 3 to be Inspecte

prRYSBSPARH NG RO e ONGyr BUEL AGE- Bh e BLEGEEO0HBa24! @ to
be inspected electrically connected to the designated

beeliegdad4 fon sveld:age i Measid A BELlsS S|asdred, and
an electric resistance value between the one

surf agethlidemehgareble 2theehed repPeedd A3 a constant
el ectrically connected to the designated el ectrode 14

vafloe iyobtpgeisddsarermnttenc lidct roata aspanrdi rgrether
surface side electrode 3 to be inspected is gained on
su@mdybasigjui connector 10 for measurement of electric
resistance of the upper—side adaptor 40 and the electrode
13 for current supply in the connector 10 for measurement
of electric resistance of the lower-side adaptor 50, one
electrqde 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 désignated one electrode 14 for
volume measurement and an electrode 14 for voltage
measurement electrically connected to an other surface-side
- electrode 3 to be inspected corresponding 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 to be inspected
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the vol tage val ue thus obtai ned. 5 Measurenent of

el ectric resistances between all the one surface-side

el ectrodes 2 to be inspectedand their correspondi ng

ot her surface-side electrodes 3 to be inspected can

be conducted by successively changing an electrode 14

for voltage neasurenent to be designated. 10 In the

above-descri bed process, when 2 electrodes 14 for
elRFiaiea hbustrRARAteinta tbe dosspnabadeeippfrode 14 for

el ectrodes of the connector 10 for neasurenent of
V%}E%‘E? | ‘Eea?%i%?‘%?%c%n%\r eL8| eefr PEBPP?lE%n%}E?EdS%f aeer

ce Si el ectrode t o, be cted n the

Sl 8 £°0 B ABSPRefet 48 URNIES ef bbFotiesis of

14 fo volta nmeasur e in.,a set 12 of connecting

?ec? ?f? e conngggalnis for neasurenent of

el ecwea% %?ﬂe‘?xtta% &8l gcgtr{gs%ggdb%ce%%%gk 2 12% he

ot her  surface-si ectro I nSpecte

qﬂér§&ffa@@3§9dé %Pe@@ré@égegtgg’bé 295 $£E¥3t§ &jthggr

and C4 for voltage nmeasurenment are or med bet wee

cdCeHondllid A0en ) AouLLECLL U 201 o PRoaLHSPOES O anc

its corresponding other surface-side electrode 3 to -
ierddspecied. bé %@M@c@e@aﬁﬁ sBcbb8hess1y V@hé&@%ﬁﬁ@n@n
vol tage val ues of each of the circuit d for 2
e Mttt gt NPASEHE EMedll taddemEh s GhbtefR fOrbyalié8Dgnated.
measurenent, the circuit C3 for voltage nmeasurenent
and the thier abotreCdestaribeal age amegsuwhefeat electrodes 14
adopted, and an electric 84 resistance val ue between

- Tarthevolner g riexai seaen el set a oslet 212 t of beonmsqetted and

its corresponding other surface-side electrode 3 to
elrctirapetted the gameecoprt he Hasimepsurdnent 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 électric resistance are electrically
connected to an other surface-side electrode 3 to be
inspected in the circuit board 1 to be inspected, 4
clrcuits C1, 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
value among voltage valués of eaéh of the circuit Cl1 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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vol tage value. 5 According to the electric
resi stance-nmeasuring apparatus for circuit boards of
t he above-descri bed construétion, the connector 10
for measurenent of electric resistance of the
construction shown in Figs. 1 and 2 is provided on
bot h upper-side adaptor 40 and | ower-si de 10 adaptor
. reby _tolerance for .msregistration.to the .one
=801 pLAREE LU ERETEn 1, B i A il e tEode 2
ther -side .el.ectr .0 _be inspect in an
O e TS o S e S bR Py B R R e e
elak®r knspegked i Lgh, S0 t electrical, . .
connegtaigoﬁ %fe %%t %nf elglt%(?it rj%dgfatll%e or()%cbtﬁqree%tassluspﬁfy this
vandagkeehnode 14 for voltage neasurenent to the one
surface-side electrode 2 to be inspected and the
ot heracstyfciagy sidlecied ec1£ 0L 3 10s Perah HSNECL 84 £AL be
surely achi eved even when the circuit board 1 to be
appspathedfos bargaiiknpakedsand has apgkeatic3Q Awer
of small-sized one surface-side electrodes 2 to be
comspeeteiloandtbehepnsurtacelisi dereheaknedasnd b Reectric
i nspected. In addition, since the electrode 13 for
resirseancesoppteandnsheuekéotr elewhd4 ifioFiyel.t agand 2 is
nmeasurenent are electrically insulated fromeach

PEPREAedt pie pBRt vbReR5sidsi stlanterad 0t entlhdowieresiitie

board 1 to be inspected can be neasured with high
adprkesi oh: Therebectelerpespsfanceirpasisingtappatat the

according 85 to the present invention are not limted
°1% et aboveldgetterbeadefbddirehesinanacsaghandr tbgsother

~ghanges. ot mpdificatiops, as, desoribed bel ow may be
electrically connecting operation to the circuit board 1 to
bé 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 electirode 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 td be

inspected and other surface-side electrodes 3 to be

~inspected. 1In addition, since the electrode 13 for current

supply and the electrode 14 for voltage measurement are
electrically insulated from Qach 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




For exanple, in the first enbodi nent, as the other
surface-side circuit board 51 for inspection of the

| ower - side adapter 50, vari&us types may be used so
far as a state that the inspection el ectrode 52a for
current supply and inspection electrode 52b for

vol tage neasurenent nmaking up a pair of inspection

el gctrodes have b lectricall te
o F QLR L Ep BBt Eh Ao REx Kepd o ERetrtn By ope

@ffﬁ!&&‘ lﬁﬁéﬁﬂﬁég&és éHSbQH!:ﬁ%E?Eo%%' 'c}ﬁgglg;%%“%tc' e

ast omer ayer e used at con

mcﬁ’cﬂf‘léé’ﬂ%ﬂg Qér&éSFEISe&"BQE WCQS&GEBOQQ%Q tt%e‘?c@:%'% S

the 1 nspection el ectrodes current supply
' "‘S’IC’@*'étrl QA Qe hed Fif it %&Qﬁné@@s%§r@% ‘other

| nspection el ectrodes, on the each tip of  which a

sEPRKlbet § Vge ek BSLOUBT bbSr@T §Yi ded, iaBdebyrbhet rprple 1ower—
pins, if permtted, may al so be used as inspection ' -

seleddades:r Yhenviheoes r eypes baaydpboubedi Bspeeairedsi g
a single- sided printed circuit board, there is no

stheedthot Py i despddiei droweresirdricadapt For Therphesetbply
~invention will hereinafter be described specifically

anby ihbpet ol bowe Dgc Exedd| B8 Homexartaddite ¥Rt making
invention is not limted to the follow ng Exanples. In

un lve Haolt ovf N HExedpl @s, e bestnglles shded beent edlectrically
circuit board of the foll ow ng specification was used

cHmers! 9 rauiethparsnraoe s hdpeetedtradsi Agke- beded
printed circuit board having dinmensions of 3 cmby 3

1QﬁﬁeQ??QWEQﬂ1b?eﬁ%k&?%ﬁ% groups in

Further, as the anisotropically conductive elastomer
layer 55, may be used that conductive path-forming pérts
are formed corresponding to each of the inspection
electrodes 52 for current supply and inspection electrodes
53 for wvoltage measuremeﬁt.

Inspection electrodes, on the each tip of which a
conductive elastomer is provided, and further probe pins,
if permitted, may also be used 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 limi£ed 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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total each conposed of 600 el ectrodes to be inspected
5 having a dianeter of 100 pm and arranged at a pitch
of 0.2 mmare formed on one gdrface thereof (the total
nunber of electrodes to be inspected: 2,400), and
every 2 electrodes anong the 600 el ectrodes to be

i nspected in each electrode group are electrically

cfc[ggglqctt %%ar% %a??%gt E%r%éqaeérr ough internal wiring to

rma Clrcuit circuits in each
el ect RO u 0; t al cir.cuits:
1, 200 g§€%;%peéd%%' nnec ClIbeﬂﬁgﬁgﬁF%ﬁﬁﬂﬁ
dghgggﬁbg r%%lgt%ﬁp 5 to for measurenent  of
el ectric resistance o% Cﬁh q?% oﬁ#h&pspec GO0 (Bipups in

t@@ﬁlpéﬁéﬁc%@mb%s@%c%ﬁd%®@ﬁé@éé{r&d&%cﬁ?%ﬂ!éﬁ?%%%ted

shown in Figs . I'nsul at1 ng substrat

nMet gkl al qighdss f b*;ermroe' of arged ?‘%J %%031 %%%h

D nensi ons of insulating substrate

00 XmOaZeMform@et onl 2he0fs LGFARRC HHRG RJeCthRd8S a1l number
Di mrensi ons of el ectrode for current supply (13) and

oEl eterodedker tvobkagaspeaserienenta0034) a2@ @0 2m
25 Cl earance between el ectrode for current supply (13)
ehadtepbdetr edenfotheokbagelreasoiene o Ck4)inddedted in each
Pitch of set (12) of connecting el ectrodes: 200 m 87
elfpet nodbegrobpsetrs ¢l2yrtoficediyecbnngcekdctpodash 6@ber
Relag el ectrode (15): Dinensions of relay electrode
t%qug 12@tﬁ¥pﬁldwaﬁéﬂgrto form a circuit (the number of

circuits in each electrode group: 300; the total number of
circuits: 1,200).

<Example 1>

{Connebtor 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 fiberwreinforced epoxy resin,
Dimensions qf insulating substrate (11):

100 mm x 100 mm x 0.5 mm.

Set (12) of connecting electrodes:
Dimensions of electrode for current supply (135 and
electrode for voltage measurement (14): 50 Um x 50 Mm,
Clearance between electrode for current supply (13) and
electrode for voltage measuremeﬁt (14): 30 um,

Eitch of set (12) of connecting electrodeé: 200 Hm,
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Refagt shertr

(circle) 5 Pitch of. relay electrode (15) 350 m The
nunber of relay electrodes (15) 1,200 [ Connector
device for nmeasurenent of elgetric resistance] An

~ani sotropically conductive el astonmer |ayer was forned

on a front surface of the above-descri bed connector

10 for neasurenent of electric resistance in the

foll owing manner to produce a connector device for
meaShie epebpesf of ebeEsr (821 esfscancectinty mbedtradesl:d 600.

for obtaining the anisotropically conductive 15
8%@ (&4 *produced in accordance with the

construction shown in Fi 14 and the follow n
spe%%$?%%%?%ﬁ.OﬁbFél%be@%PFéﬁpﬂ?,(é5haté?ﬁaumogn diameter
respective,  ferromagnetic base plates (31, 36) in a

t op'Folf % {30) and 20 a botton1force (35) is iron

andgtﬁ% Lckness thereof mm_A material of

o e% 2t i £S5 s¥BsT %%Er?g?eﬁ§5(82 358 Hm, g nlckel

t hep I

dlnen5|ons %ﬁ;?%g%efgg %%%ggroagafgigre?ran OO pmin
[&Bh558@5§ déngEeEbﬁlmggs r@%%n%a%) Eﬁ%c%EQ%t?%%qstance]

llayer 25 (33) in the top force

resi @In %M&F@%léﬂl? %ﬂ&%%I@@tMtom Payer was

t hi ckness thereof is A material of

f@@ﬁeﬂagﬂeblEréﬁﬁsbﬁﬁggcéaﬁ%rtﬁ%shbeeLB%séglb@QtE%%hector
force (35) is a dry filmresist subjected to a curing

foreataentemand art biekoess EE@&@QEnb& 100tgm £ol2bwing
Material for el astoner:

manner to produce a connector device for measurement of

electric resistance.

(1) Mold:

A mold for obtaining the anisotropically conductive

elastomer layer was produced in accordance with the

construction shown in Fig. 14 and the following
specification. |

More specifically, a material'of respective
ferromagnetic base plates'(3l, 36) in a top force (30) and
a bottom force (35) is iron, and the thickness thereof is
10 mm. A material of ferromaghetic substance layers (32,
37) is nickel, the planar form of each layer is ciréular,
and dimensions thereof are 300 Um in diameter and 100 Hm in
thickness. A material of a non-magnetic substance layer
(33) in the top force (30) is a dry film resist subjected 4
to a curing treatment, and a thickness thereof is 150 Um.

A material of a non—magnetic substance layer (38) in the
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After 15 parts by wei ght of conductive particles 5
havi ng an average particle dianeter of 10 mwere added
into 100 parts by weight of addition type liquid
silicone rubber, the resultant m xture was subj ected
to a defoam ng treatnment by pressure reduction,
thereby preparing a material for elastonmer. In the
ve-describ pr.ocess, 10 .those (average coatjng
b%%oﬁ’ﬁ‘t %Of%eby‘%\%éi gt aofirtyhgf% Jins gt S(’:’g’rjt,?cﬁﬁrdt itQ &)
obtai ned by plating core particles  conposed_of nicke
C%F%Hgggfga&gFQ%USggda§ i &R Fc P eofariti d08s Morphe
vh SEaskty 50f f.he rial..for elastonmer was 4,800 P
(a? a tenpgratbreegggggéngS (3) Anisotropically
condyctiye Bf asd OBy ayefs Ll for r
t hus prepar ed%\/\/as app ie%{g}%%-h(gf%%ﬁ%%gc%g%ﬁ%ggg
h§9PAECEAr a(LlQk koL TR %ﬁ%egggke%%r gleeqhr L Leskstanes
by sCreen prinfing, thereby tormng a rmaterial |ayer
11 260A10bopaekasbomeei gardottheghor ihar %?p(ﬁ%q%%a@,‘i 1iRene
bottom force (35) were arranged on a front surface of
rthbsrpateei abshayent(20Aruker wvakastBrertapdtd Bagkroaming
surface of the connector 10 for neasurenent of
tetatent byeprstance, redapedbhyekyierdber patperingha
material layer (20A) for elastonmer was subjected to a
maherhglt Feat abatt@Benndeln condi 4bhons-dés d2Beans cess,
hours while applying a magnetic field of 2 T to
thotei baveragat edabérgeanouhd: f&rbpmaghehicosubbeareéght
l.ayers (32) of the top force (30) 89 and the
of erPbRulgREEL €L 8BbsPARe b pAykY sP87ingf cohe batrtomles
force %35% of the material layer (20A) for el astoner
CORPRS e P EKPESEehi $athi vetd| vATenesedf apyther appdngtive

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 tﬁus 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 cn a froﬁt surface
Qf this materlial layer (20A) for elastomer and a back
surface of the connector 10 for measurement of electric
resistance, respectively. Thereafter, the material layer -

(202) 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)



el ectromagnets on a upper surface of the top force
(30) and a | ower surface of the bottomforce (35),
respectively, and operatingsthe el ectronmagnets,
thereby formng, on the front surface of the
connector (10) for neasurenent of electric

resi stance, an el astoner |ayer (20B) containing the

conductive artlcles exhi hi tin netlsmlnastat
8 gﬁ J }9 S@ &f the bottom

FeficTsbRsoPE T gr Shangs (4R TR
h t I te f f,
f?#g"& b BEnsheorBerradd 2avreqiashl. ‘Hhie Siasdiging in a
: Q h t ed L I b
chBY ﬁeég @% sbhis -aR%3L0ed age 51 1) Peindidd oo e

Inlng y carb I oxi de gas ldsér
_ . i
<TG RS L |06 o0 00, e s { e, o segans an

a t
COOAEE sagfgl:@%@@ﬁ% bBtttlaﬁl r%%frtJeOft%sﬁon ;ﬁéﬁé&ﬁ%‘iy,“

conductive particles to form hole portion

ofd £56ind Ot e AdditirBRabyBes! i ¢pied ircqQne Jubber .
then filled into theagolesporthﬁ?btK) ép t#E front

sl ¢¢ ot type tbfAnkdtosi I(uocpngorr_ub@@rsu%&eslhtbb%cw@ct&m
a curing treatnent under conditions of 125C and 2
rdwisisgnedierabyel astbngrabayani §Q0BPPcoakhyaonduehicve
el astoner |ayer (20), thus producing a connector
cqnﬂumxﬁ%@agaibicheasethhmting mebeetikmn LeskSktance.
(4) Electric resistance-neasuring apparatus for
omiantfd sdpons dro 9@l idheinbbhe- dbscknbed-wanrediorction at
device for measurenent of electric resistance was used
the Rgaies akPereedroe thesssriacesnedsthengoappatangs
shown in Fig. 31 conprising
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 conneeting electrodes in the portions containing the
conductive-particles to form hole portions (K) of a cross
form. Addition type liquid 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'eonductive 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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an upper-side adaptor and a tester. 5 <Conparative
Exanple 1> An el ectric resistance-neasuring appar at us
having a circuit board for PaAspection, on the front
surface of which electrodes for current supply and

el ectrodes for voltage neasurenent were forned
corresponding to electrodes to be 10 inspected, a

conn in e onmposed of a, conductive_ el astoner

pr ovi é% %%ggg?géﬁ rgg? acMBFCtRE CFV LGPt IBbaPgaspppment
iEngpect-i-qn, ,and di r. was produced i.n .
“accor dance mﬁthstagg%bﬁggrgggggﬁxﬁégggic@ﬁ%ﬁw?ﬁﬁ%%%%%
rBat 8RhnARPK-GALIXAR oL algnR 1 A0/ - 345 J e
circuit boarg for thggﬁtigﬁfN%ﬁé%gﬁg€%§§%§s3&f§P prising

agutppBr-supRl ¥Ydapdoe! aelr des fr- vol tage measur enent
each had di nensions of 120 mlong and 40 Jimw de. A

<Cbmpsaancevberwaepithe>el ectrode for current supply and

the electrode for voltage neasurenment was 40 m the

t hi cleressl @6t ofc thes COrees +igh SBADES @S2 B2 06 MBving a
silicone rubber was used as an elastic polyneric
ciunbsitanbeatdr fbor imagethéongcopnechiengrovrbeir fadd of which
ni ckel particles plated with gold, which had an

‘eheerngeepafoircherdeaneseppdly 20dneleeteocdsed fo@Svoltage

conductive particles. 25 [Evaluation] A total of 200
neFFeuFRenbaraset sobrefinspereedonflinbetoabdvetdesesi hedbe
. Sspecification were provided, and an 91 electric
l?éé?%?%%ceaoPoéﬁéﬁtéFgcmﬁmbﬁﬁ cpupeseidr ofii &8 boaddstive

e i nspected was neasured by neans of the electric
e %%F@?gﬁc%¥ﬂ%h§%?iﬂ@ appapatusuBEesrdPRgthe Examplié board
nd

ana, . . .
for inspection, and a holding 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 PUm long and 40 Mm wide. A

clearance between the electrode for current supply and the

electrode for veltage measurement was 40 Um, the thickness
of the conneéting member was 0.06 mm, silicone rubber was
used as an elastic polymeric substance for forming the

connecting member, and nickel particles plated with gold,

-which had an average particle diameter of 10 Um, 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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Conparative Exanple 1 to nake a judgnent as the

connection 5 fault when the neasured val ue of the

el ectric resistance in the eircuit was 1 12 or

hi gher, thereby counting the nunber thereof. As a

result, the nunber of circuit boards having a

circuit, the measured value of electric resistance of
er was .0 anong 100 circuit

i.ch. 10 112 hi
=BBEF G4 230 e LR S 00y T ih QeI ¢ LEcUL e boards

 chOBLS L AUEERIRAS UL e AARRAL LS A0GN D000 RIS

€ nunbér of ~circ

LE QU t e I f _ elect.ric.resistance . of
e 1R bR, e FESEIG b aita ¢ and
C@ﬁﬁ&g§tﬁ%ezggaﬁb&%uht%oXmAQ%)aﬁgé%%ﬁﬁﬁﬁg%%g%h% connection

resi st ance- neasuri ng appar at us

- f&oempaiabhvenEXaARRkArdd 921uELAEMBLL AtqanectaifQl e in

" measurenent of electric resistance, conprising an
thasdhatiing sybstraf al ; '

el ectrodes arr anged%gﬁ@%g?{egft tshlfﬁ:fegg}e%oo?jﬁiﬁg{bneﬂé Hamper
theasabfti ng substrate in accordance with a pattern

corresponding to a pattern of a plurality of

el ectAmodesasml the titns pasited 0¥ acntdwit tbdoadd Horhey a

i nspected, the electric resistance of which should be

cheaigiut edtha Onehereed eatheobft heeserscotesdnneatiengf which
el ectrodes is conposed of at |east 3 el ectrodes of

wag$ ebtRode( bigher wesr Peatrongpploy arid celiectiadelss)( 1f, @00
vol t age neasurenent arranged in a state separated

Ckre bhet ahvt hetn e | ehsetroneresishenecehnestnoiey is

an el ectrode for current suEpIY,
apparatus according to Example 1, while the number of

circuit boards having a circuit, the measured value of
electric resistance of which was 1 Q 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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15 and at | east one thereof is an electrode for
vol tage nmeasurenment. 2. A connector for neasurenent
of electric resistance, conpgising an insulating
substrate and plural sets of connecting el ectrodes
arranged on a front surface 20 of the insulating
substrate in accordance with a pattern corresponding
to a pattern of a plurality of electrodes to be
inspected in a circuit boa ¥ pe i nspected, the
el ectric resistance of which should be neasured,
wherein each of the sets of connecting electrodes is
25 camposedonhed (BLeE04RS J Al CUly AR SUPRIYC whi ch
are Iocateg at verti cal posf%lons of” angles opposite
r& 91 ot K ect.angl.e, es_f.0
b s R T o R R

sothes£vebhheatingosi b-eRe ek angLegarpasit ¢, 1,0 eagh race
other, said elecirodes being arranged in a state

- oseprs aiesuf s0MM@NeuBBELBRE. 3. afcePRABELOL kA 2 pattern

measurenent of electric 5 resistance, conprising an
corses@tnAngubst aapetasdnpbur al p1setsief, senpeetiRgdes to
el ectrodes arranged on a front surface of the

. bé new e dbed sibsé rat ecuhtaboardancebwi ihspepatier fhe

corresponding to a pattern of a plurality of
elggiriodessivtabesi mEpebied shoaldi beuintaboaed,to be
‘inspected, the 10 electric resistance of which should

be nEASGEEA, oaldr 6ifn thecsadfs tdfe wetredfigpmissttimygles is
el ectrodes is _ conposed of 3 el ectrodes of an
CHRITFDRE fof Wrthagd eheasuedaenef aheetvededske for

current supply and an electrode for voltage ‘ -
WSt eﬁ+l=RFF1,Y VR e BP et BPFahgdi PR woltage measuremen

arranged in a state separated from one another, at least
one of these:eleétrodes is an electrode for current supply,
and at least one thereof is an electrode for voltage
measurement. |

2. A connector for measurement of electric
resistance, comprising an insulating substrate and plural
sets of connecting electrodes airanged 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 circuit board to be inspected, the
electric resistance of which should be measﬁred,

wherein each of the sets of connecting electrodes is
compoéed of 2 electrodes for éurrent supply, which are

located at vertical positions of anglés opposite to each

other in a rectangle, and 2 electrodes for voltage



10

15

20

- 25

15, state separated fromone another so as to align in
this order. 4. A connector for neasurenent of
electric resistance, conprigsgng an insulating
substrate and plural sets of connecting el ectrodes
arranged on a front surface 20 of the insulating
substrate in accordance with a pattern corresponding

f lity of electrodes t
nAefsBien el it Tkt 3 e Lgﬁg’ts?treg’erttﬁéal

mh h . sh
pmkgggghgeggﬁ oF %n%e093051é% g%n%%@% ﬁghéFechd€e§lﬁ§tr°des
f | d | trod
bgﬁn OHEQQEQD 1% & G¢LLQ %%EEEP%Q € %%aggn% §§8F3$§nt

curfent su an electro or VO

and an ehxe%m%t oQ fow%ggg%%%tvb#@ 1608

arranged In a state sepa from one another so

ré§1§€aﬂbé9ncbﬁpkﬁb§n8rgﬁr1n§ulgggngogﬂﬁgkgﬁt%oand plural

measurenent of electfic resistance according to clhaim
sét@foﬂ,cwhﬁé@tﬂn?aémeeﬁrbaés ﬁk%ﬁh?@ge§nf8rfQHBEeQErEace
supply and the electrodes for 5 voltage neasurenent in
of hehseinsfil gopngctubgtekeet indechasdadckormchoRgphRtarn
di rection perpendicular to the arrangenent direction
cofréfpsedihgctoodepabteTheoconnpgrhosalf ey peasueereBles to
of electric resistance according to any one of clains -

bq imspechd@rennaacitOuptubabitiytofbeelaypetbestis odrs

-electrically connected to any ones of the el ectrodes
eierteir remsistppty afdweiekt shaesd Hermvattage,

measurenent are arranged on a back surface of the
i nsuFRELRG s §8§Er &tfe the sEie ednweorerctiog measuremEst is

of electric
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
state separated from one another so as to align in this
order.,

4. A connector for measurement of electric
resistance, comprising an insﬁlating substrate and plural
sets of connecting electrodes arranged on a.front'surface
bf the insulating substrate in accordance with a pattern
corresponding to a pattern of a plurality pf eiectrodes to
be inspected in a‘circﬁit 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 currenf supply,

an electrode for voltage measurement and an electrode for

~current supply, which are arranged in a state separated
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15 resistance according to claim®6, which has relay
el ectrodes electrically connected to a plurality of
the electrodes for current sypply. 8. A connector
devi ce for neasurenent of electric resistance,
conprising the connector for neasurenent of 20

el ectric resistance according to any one of clains 1
to 7, and an_ani sotropical |y conductive el astoner
TrapePne| AROGRAM PO Afi &t 6d 16M A Tf ridrits sdedoe of t he
connector - for neasurenent of electric resistance. 9.
The cbnnétoCTRRLL S do TmEieA R BiRIan oo fel F@dtird c 25

tance accordi ng i m_8, wherein the

L R AR pan cor et o ko Mipsie s castpodedne
f ducti t h-f
efbefrollill Bkl Yudk AR ENEEINC P8 Hile o] o i s” £or
t | d th t
vELPERLONEE SLALnEHL! S| RUPRE AL Rine 998 b¥e nas

thE%nféﬁg“?ﬁeadhE g&keantgggggkul %qaﬁnto'%gﬁ'%gkgggement

part nutu I NSu atln con UCtIVG

af P£EE Dgn PBEL %he;.Q eIE@tseeaegctor devi ce for
neasur enent of electric resi stance accordlng to claim

9, wher eirfet Beneerduet ifve mRALRIRLHNG Pantks i & he
ani sotropi cally conductive elastoner layer contain
r@@ﬂ@ﬂ@ﬁt&eaeabkdihgst@XBh?lbh@go¥0cﬁaﬂﬁ§tﬁsﬂb|B Qwherein a
state oriented so as to align in the thickness-w se
pdiratitpnofltelAypedeessolios pledueinglihecennBeetar to any
device for neasurenent of electric resistance
orxpTordi Diget eletarmidd, fowhcohreanpeupedyt hadstepstobdes

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 ﬁlurality of the electrodes for
current supply.

8. A connector device fof measurement of electric
resistance, comprising the connector for measurement of
electric resistaﬁce 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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15 formng, on a front surface of the connector for
measurenent of electric resistance according to any
one of <clainms 1 to 7, an elagsgtoner |ayer containing
conductive particles exhibiting magnetismin portions
| ocated on the surfaces of the regions, in which the
sets of connecting 20 el ectrodes of the connector for
neasur enent of electric resistance have been forned,
TPRPECELYFeSYFFeREEdOSo the ©d ecditogiesi fog current supply
tgiﬁhnesi-mﬁse dir%ction t hereof by formng, on the
2P oht'CsHr PAEECEF St hBTcYRAEEHST MEGe irsRSRite ABRt G

' ' ; terial, | f | ast
B, N o AReEro B =pHr F oS EARPBI EPRGRRgnarFs AP

. ' j |.LQui ol ri,c_substance-farmn

LEERLELIRS LRr o Ty B 2P B2 g e de patn-

fgyg§£an§§r@¥_being cured, 96 applying a nmagnetic
field”having higher intensity at portions |ocated on

the sy faggs ahnhBELHEIHRNS .cd o h@ggukgﬁgﬁ%rﬁﬁg%lectric

connecti ng el ectrodes have been forned,

r@s DetapeLt hobsrdingt Bs PRLSH 8l LAYek:fornel asShalBL iR
5 a thickness-w se direction thereof and subjecting

pdtie-romhefigapaleyeinf oheehastk8MRbpt 8a@1GUELRAGuCctive
treatnent, renoving portions |ocated on the surfaces
ebist@geonbapet ween-ihe cesgactive pheetrodesephibheing
sets of connecting electrodes in the portions
magre @l sm ngn thes toneluct L et d8 parhbctesalighhis the
el astoner |ayer to formhole portions, and then
thHic¢knegps-avisequiltdrpot yomri ¢ subst ance-forming material,
which will becone an el astic polyneric substance by
bei ngl-cubedro¢psd £hr hobdupongi the andnsobpectiengce for
the polyneric

measuremént 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 1 to 7, an elastomer layer containing conductive

particles exhibiting magnetism in portions 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

electric 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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15 substance-form ng material to a curing treatnent.
12. An electric resistance-neasuring apparatus for
circuit boards for neasuringg@n electric resistance of
a circuit board having el ectrodes on at |east one
surface thereof, which conprises 20 the connector for
nmeasurenent of electric resistance according to any
one of clainms 1 to 7, which is arranged on one
aBHr¥abe 8i égaﬁtéccﬁﬁééﬁthBH&P& P&gﬁ€r|ﬁ§ﬁééﬁé&y Pﬁe

ctric.resistance h should ge nmeasur ed.

PRREEbhE: P Earear BhonBs. o RESLaFFg “dpiararbeLPae, 38 which
cHLGULL BRAEERALOL HERSNL éngsaisggﬁrégeﬁiiéﬁkg 5 tfan

erréur aveng €
97
t?%ﬁgﬁéééuégﬁéﬁﬁﬁor Shecrt MRl iE anartdcebiarts Eomer i

ac#ﬂhakﬁeggfil ggeb% ékr%HQ%@o%naﬁﬁesﬁBﬁE@%ﬁngskﬂ%

a circuit oar e i nspected, the efectr

mh €8FSLaNELyOL %kCQ1§Q‘EBlﬂgrb%o”§a§HE§g 2pda®Pm@nene
surface-side circuit board for |nspect|on arrangéd on

a badlenrifmfoftidis xannadd oin fale JRasbeMt Qigions
el ectric resistance through an anisotropically
bebRdant the sBepicandehavieR8ro@nsi bs 8HEf 86€s of connecting
i nspection el ectrodes arranged in accordance with a
epattecdedOicothespondingst coatpaht egntbé theduekaye
el ectrodes in the connector for measurenment of
pefecties iemstsianetastdrweThiagkectoi form hole portions,
resi stance- measuri ng apparatus for «circuit boards
ap@cohrefiing to claim 12 or 13, which is an electric

resi stance-measuring apparatus for circuit boards
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 haﬁing electrodes on at least one‘surface
thereof, which comprises

the connector 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. 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
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15 for neasuring an electric resistance of a circuit
board having el ectrodes on both surfaces thereof, and
further conprises an other gurface-side circuit board
for inspection arranged on the other surface side of
the circuit board to be inspected, the electric

resi stance of 20 which should be neasured,. wherein
the other surface-side circuit board for ins ection

has, GIf iTPHTOMT ST L2 SUReReRE i Phdel FoFrTeuFeeht tance
elec%rode for vohﬁqge neasur enment

P alo e PaR o ocar depBharhy o caendor e CBenap = ece
s 23 SUET 2083 AR, CLBELHOGRS pLO beﬁ,'gn;%%%“ S g AL

circult oa e |nspecte n-a

r§§9§£§£8g gkogkgéﬁhshghﬁ rbea@%aSQE gh%ctrlcally

connected to e sane of her 9 surfade-side el ectrode

to be iispechathcdlds i D @iﬁ&ﬂ{# O d £ SERNCER DBASHS 409

apparatus for circuit boards neasuring a
aBL86GEHCoR eS| BhARCEUOkaRe BEf%HhE Eeah@cQ%%I&gr
el ectrodes on both surfaces thereof 5 wh
mEOFPrEmentt be é@@ﬁ@@&@rr%@&sﬁﬁﬁ&ér%HEBbgﬁfaﬁ'eCtrlC
resi stance according to any one of clains 1 to 7,
ambhsehrosiasl apgednanctane sHetacandi Havohga ohnr cim;t surface,
board to be inspected, the electric resistance of
imdpettstwoutteberogasuaedangnd 108 theoedaneet eithoa pattern
measurenent of electric resistance according to any
conecgpordaiastd dopZftwbnchfi shar rahggdebdrctthdest hier the
surface side of the circuit board to be inspected. 16.
copnetieer rfer resasunpueneasuelangtapparacistiore.

circuit boards for neasuan% an electric resistance of
a 14. The 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 beard for
inspection has, on its front surface, an electrode for
current supply agd an electrode for voltage measurement,
which are arranged corresponding to each of the 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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15 circuit board having el ectrodes on both surfaces
thereof, which conprises the connector for

measur enent of electric resiggance according to claim
6 or 7, which is arranged on one surface side of a
circuit board to be inspected, the electric 20

resi stance of which should be neasured, a one
surface-side circuit board for inspection arranged on
SUrbacR-suffatée6t rPREs teoRRedigPerded -neasur enent  of

el ectric resistance through an anisotropically

conducti vBRsREECTEAE AEFITTANGH Ted sdyriigc @ppayatus for

lnsgect%on $Ie§trodes arranged in accordance with a
CHAREEEFNPOREIT eSPONBPAG UL FRt EdfA tELCt RESESitapce of a

el ect es_of the_connector, for asur ement of
oSrERHF 57 5d) nplina 08 CtrRB o RROBCLY FOF TRERS. FRREROT

I ' si stance according to claim6 or 7,

W&%?@h??%ﬁgg?égged on the other surface side of the

Cl rCl'Hhte % 5%%P%d%§t@ag|%dem§{@ o@neﬂ—l:&@%lc resistance

surface-side circuit boar or 1 nspection arrangeda
2880 PabRGKt8 UhRCENET oENb3a RBNECHEY 7f OLnIERSULCARREMGea on

electriC resistance through an anisotropically
ofONSuEELYE ShestoaNd Ba¥ENY: BBakliSt8UhEa¢Bspected, the

i nspection el ectrodes arranged in accordance with a
epattel® r&O14e5p080bAGwhOcA PALLEANLEf mER8uLehaYand

el ectrodes of the 10 connector for neasurenent of

el ecttihieC chasiesttanc orl eIt iIdf electric resistance

resi stance-nmeasuring nethod for «circuit boards, which
acompiisestaramngong dhectonnsclotof 0f whkakuienmenrkaafed on

el ectric resistance according to any one of clains 1
the Jlloer otier Saré¢ asedefol thecoitcboardotodbeo be inspected.

l6. An electric resistance-measuring apparatus for

‘circuit boards for measuring an electric resistance of a

circuit board having electrodes on both surfaces thereof,
which comprises

the connector for measurement of electric resistance
according to claim 6 or 7, whilich is arranged on one surface
gide cof a circuit board to be inspected, the electric
resistance of which should be measured,

a bné surface-side circuit board for inspection

arranged on a back surface of this connector for

- measurement of electric resistance through an

aﬁisotropically conductive sheet and having, on its surface,

inspection electrodes arranged in accordance with a pattern

corresponding to a pattern of the relay electrodes of the

connector for measurement of electric resistance,



10

15

20

25

15 inspected, the electric resistance of which should
be neasured, electrically connecting at |east one
~electrode for current supplygand at | east one

el ectrode for voltage neasurenent in the set of
connecting el ectrodes of the 20 connector for

measur enent of electric resistance at the sane tine
to each of one surface-side electrodes to be

i nspecteFVTHE Ti FTni e PYAF A et ol | phpeefbg, resistance
thergb Erin?ingtgbout a nﬁasurable state, and in
*FhY S ﬁégs Pable‘®: 8t 8F dupPPyihglis err8Red: 61t e pfher
' it_bgard_to, be inspected through the el ectrode
SfEESUL s PART Sel PnRo ol hRBRe Bhakd Rh B i hsBact plnagnd
of electri resistance and designating. one el ectrode
for vo togglgerl(fgﬂ%e%s_us'rlen%n 1%0%%%?%19% T roHEE$ oron
asu n triccal l. ed t.o_the one
= Y0808 TROIUDRIRILun2aBE) Bhnahut CORREERES K8kt orm

JRaASHLLLEAT - of t LG Lst t he one
msurface-s?dgﬁe?ggfﬁggg %ggﬁgEgﬁFﬁsggggggﬁe%gctricaIIy

arcineededcd 01§ heodeskanabednene agherbvoflg, foh Yokt aderace,
measurenent. ABSTRACT Disclosed herein arée a

icarneciof £DecHPasHs eaeRbkngbd ehesbEbeahRELSEaRECaaRdt tern
a connector device for neasurenent of electric

coesigtanting byo wai st beerssar yhel eelaical 6008651 8F the

can be surely achieved even when a circuit board to
cygeaispecfed meatargeenh afeaiastrbasrasgseahcaunber

of small-sized electrodes to be inspected, and

expedied An electric resistance-measuring method for
circuit boards, which comprises arranging the connector 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

current 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 aboﬁt a measurable state, and

in this measurable state, supplying a current to the
circﬁit board to be inspected through the electrode for
current supply in the connector for measurement of electric

resistance and designating one electrode for voltage



measurenent of electric resistance can be surely
performed with high precision, a production process
of . the connector device forggreasurenent of electric
resi stance, and a neasuring apparatus and a neasuring
met hod of electric resistance for circuit boards. The
connector for neasurenent of electric resistance
according to the present invention conprises an

DPRASUFEITRY 28GhSt thse dRFpafed &t svoftagmieeas ygement
| ectr.od arranged on a front surface of the
SLRCATALrgYs GBOTERIET F ol BRI S Wi 1FF% Pl @rypctrodes
orresponding to a pattern of a lurality of .
t81 BEt 7 ORBE T g REGEEY TR A (0 bilt (1A B
' , .the electric resistance of i ch shoul d .be
rﬁgggﬁéégg E%c%Ooft%tehéjlnseetsé‘lrlor?acceé?ﬁfé:get ie\rl:’gelceqreo ¢ odeds s
3 s east | ect of_,el ectrode(s), for
fopROEed L oplrieat e EAER &R U e e

oMBasYLaRERLr 3LHaAGed Sh _separated from one
anot her, atrleast %%é ggs?heseggiectrodes is an
el ectrode for current supply, and at |east one

thereof is an electrode for voltage neasurenent.
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ABSTRACT

Disclosed herein are a connector for measurement of
electric resistance and a connector device for measurement
of electric resistance, by which necessary electrical
connection can be surely achieved even when a circuit board
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 precision, a production process of the connector

device for measurement of electric resistance, and a

measuring apparatus and a measuring method of electric
resistance for circuit boards.

The connector for measurement of electric resistance

.according to the present invention comprises an insulating

substrate and plural sets of connecting electrodes arranged
on a front surface of the insulating substrate in
accqrdénce with a'pattern corresponding to a pattern of a
plurality of electrodes to be inspected in a circuit board
to be inspected,‘the electric resistancg of which should be
measured. Each of the sets of connecting electrodes is.

composed of at least 3 electrodes of electrode(s) for

'current supply 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 electrode for voltage

measurement.



