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ELECTRI C RESI STANCE, AND ELECTRI C RESI STANCE- MEASURI NG APPARATUS FOR
ClRCU T BOARD 5 AND METHOD OF MEASUREMENT TECHNI CAL FIELDIMWWMMMﬁMMWWL

i nvention relates to a connector for neasurenent of electr :
and electric 10 resistance-neasuring apparatus for circuit boatomseand

nmet hod of nmeasurenent. BACKGROUND ART In recent years, with the request for

speedi ng-up of 15 signal transm ssi | ronic parts, en a
demand for circuit boards low in engcbtdrﬂlkcﬁlrlgﬁ stance of w Jﬂmﬂﬂm
el ectrodes for fabricating LST packages such as BGA and CSP. Tb@&g*ore, It

is extrenely inportant to neasure the electric resistance of wiring between

20 el ectrodes QMG FOH M AsUREMERNTVER B EHTi e Glepd K8 ANCEe! el | cal
i nspection of the circuit board. In the neasurenent of an electric

resistance GfLRCTHICC WHESIHIGNCE-MENSIRIANE e atofuy erdie e RSopt eSbARDP!
exanpl e, neans in which probes PA and PD for current supply 25 and probes

PB and $C for voltage nmeasurNeME®BICD OrEFXBEgMENSt and brought into
contact with respective 2 electrodes 91 and 92 to be inspected, which have
been 2

TECHNICAL FIELD

The present invention relates to a connector for
measurement of electric resistance, and electric
10 resistance-measuring apparatus for circuit boards and

method of measurement.

BACKGROUND ART

In recent years, with the request for speeding-up of
15 signal transmission in electronic parts, there has been a
demand for circuit boards low in electric resistance of
wiring between electrodes for fabricating LSI packages such
as BGA and CSP. Therefore, it is extremely important to
measure the electric resistance of wiring between
20 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
circuit board, there have heretofore been adopted, for
example, means in whicﬁ probes PA and PD for current supply

25 and probes PB and PC for voltage measurement are pressed
against and brought into contact with respective 2

electrodes 91 and 92 to be inspected, which have been




electrically connected to each other in a circuit board 90 to be inspected,
as illustrated in Fig. 22, a current is supplied between the proves PA and
PD for current supply froma power suppl2y device 93 in this state, and a
voltage 5 signal detected by the probes PB and PC for voltage neasurenent
at this tine is processed in an electric signal processor 94, thereby

cal culating an electric resistance between the el ectrodes 91 and 92 to be
i nspected. In the hod descr.ib abaove, wever, the surfaces t he
el ect r odes ®4£4rd Yo Gﬁ’émier?sf:ﬁéigt%@d S ﬁ&%&n&i@ed" bcylr;cruelstgicbnoga]élcgegq{or obes
because it ,is,necessary t ri th r.0 PA..and f.or t. supply
and the protl?eEePéng'%&%@dg’o%svo% lélggcr%écfgﬁrﬁélnénﬂagn'i nétaé(:)2 capn‘;tlg%%&%]t]hsst he
respect | ve HBaliadfeR b tnt bR IWISRER b Do, ARl Mat@Rlupd g 15
pressing force, the probes are e of a metal, and the tips thereof are

poi nted. ThelGf & §ovdle HigfY ladhaald PEGHBh iIMassid)] add dardisetye Under

such circunstances, the electric resistance neasurenent cannot be perforned
on all gir GUignalodedse dt@d e PN s A BC afvk sblye0 call ed
sanpling inspection has to be perforned, and after all, the yield of the
product s caduedmcransgis Iting dey groced sl sitchama glreabdteig dignael have
her et of ore been proposed el ectric resistance-neasuring apparatus in which a
connect i ng prydess a0 mi4g thdrelsordasotu 126 md harel ebdatodiss tes etamepected i s
formed by a conductive el astonmer. For exanple, (i) Japanese Patent

Appl i cati omdiaiekn theOmdredioco®EI A6/ 08V W s deesimspaetteedri c

resi stanceneasuring apparatus in which elastic connecting nmenbers forned of
conductive rubberlmobthe methed eadiridashmhatg varpeavierd cthey ur farces

el astoner are arranged at electrodes for 5 current supply and el ectrodes
for volfagefhedsureirgtrodesHetand(32 %9 ife JHptPrRIEe DIt PANFRTRSET on

Lai d- Open No. 2000-74965 discloses an electric resistance- meaguri ngth

appar at us FiRFESE MBI 5T ReAARRSE i Hy FRemRTe IR PEdtorPLHY the

~ani sot ropi cal | conductive el astoner, which js 10 provided so to.cone

into contadrlMeh Hotdhd SHELER | BRR eal?%rptlé%rl?’é e%u%%l??“%nd an
| ectrode f | t t electrjcall d to th

ol ot rode 1 KT CDLeAge MEATPYTTTYE HbhaCeh FAT Bt HopHhe ot ORCT B8 open
No. 2000-241485_di scl tric J i - i t

Compr 1 51 ng SLETH® Eohrdd o [ He et POrP SRR DL Lo PREEaE L poRRgR! U

pl ural ;Lujy Ciir n%sefﬁ# Opc?fcéprtlllé's;?f é%’?‘apé‘%ré)&&”oéoémﬁ rafNd,88 ghastic

connecfing “menber 1 ornmed of a conductive el astoner, Ich is provided on

the surface gfs tHigefddfubte B0 HcdQ! P01 OEPLE! | BRe WOBEGLE Bogkagctrodes of
the el ectrodes for Inspection are selected in a state that el ectrodes to be

i nspect ed hsvEomesnimhessibral ty KONEesd cduh@et heuphuealktunsobneesct rodes
for inspection through the connecting nmenber, one of both electrodes is

used as an ehecélroderiorresisenhc@meapptymenndchhroot her pesfusmddasenan
el ectrode for voltage neasurenent to neasure electric resistance. According
to such el ezslliciresittlngedsetsubéngrovided as products, and so, so-
20 called sampling inspection has to be performed, and after
all, the yield of the products cannot be increased;
In order to solve such a problem, there have
heretofore been proposed electric resistance-measuring
apparatus in which a connecting member coming into contact
25 with electrodes to be inspected is formed by a conductive

elastomer.

For example, (i) Japanese Patent Application Laid-



4 apparatus, an electrode for current supply and an el ectrode for voltage
nmeasurenment are brought into contact with electrodes to be inspected of a
circuit board to be inspected through the el astic connecting nmenber,
whereby 5 electrical connection is achieved, so that the neasurenent of the
el ectric resistance can be conducted w thout danmaging the el ectrodes to be
i nspected. In LSI packages for surface nounting, such as BGA and CSP on the
ot her hand Wi bondi T thod,. 10 a flip chip nounting

'0 A . -
nmet hod, etc.p’:‘eanrel\f nown aé;&%%%?%s%uﬁlér}gecs%rn‘}%orn%%)%?n% ips on a
circuit bogd Bk a@ka{)@ogkhai wHY 1ese | g et he flip
chi p nounti ng rretr{{(%,&%ni cht eqfewngﬁp% W rJicng@ et%/veé]%hﬁg Irrg‘%%?‘%:]E”)Et'nductor
chip and a gl to Ol 9E NRBYh YIHdindP Bricky t&?ﬁé;éf the
vi ewpoi nts of mniaturization of a package larhd sk%g\elﬁc} ng-rﬁglp of signa

transni ssi @arditlsicviad ldp ahiddmumntd g ametdicbd €l dLddtr @34 dgo PN @
surface of which for nounting sem conductor chips, el ectrodes have been

formed &ccanudirnt euppiat tafd) Ak COfFREPOTSE NEb I ta e rdd sAngenEnt, pat tern of
pad el ectrodes of the sem conductor chips, i.e., a plurality of smallsized
el ect r odes mefspewet ioredeyr, ofiil)0 Jdpamese IBaeebeapg Diceti o Bafd- @ ted), 1S
used as the circuit board making up a package, and on one hand, those, on
the pad el @X0lodd® 656 difsadiisss Emtelet gl @l s Totesceahd s sidgler bal
have been forned, are used as the sem conductor chips, wherein the pad

el ect rode @PRAFR Wshiheong taorcasiqn iesl avirie tatha ot ire membet efdrmoetd on
the circuit board through the protruding el ectrode formed on the

seni conductdr ahidP i seersbhf ad lak taand o telorh ek d oremst medhi ethel ot h i s

achi eved. There(ggi been recently known a flip chip nounting 5 nethod in
whi ch a%ci PARAS55artP, h & éiﬂ‘l?%clél%rccrﬁﬁﬁﬂ# Mt deRTehRRERRCRHIPS of

whi ch protrudi | ecf rodes fornmed of sol der have been fornmed, is used in
pl ace of usairhger}'t%rsoéiﬁ cf??rfdlfé’trd:rertthisd’sp,p]dh e PaFP R THIRISL D whi ch

‘ t rudi l.ect r od h b f d. .10 Ho t of
B el et 1 HRadt SR DR, SRR CHRT e dashd THEE o roui ¢
board [ f [ t t hods, b, t h |l ectri
roal st ance TRRSARR, o b BB o L, D R Son et 1 one (1) to
(ool oe ARG 3 AIORID B © 20 3ot od i 01 A0 Sl bt

el ectric resi'stance-neasuring apparatus (i) and (11), 11 1s necessary to

el ect rigal Ipnoa0etde RIS Al QiR fu £ Wil SURP! ¥ @i»@%egfei& for

vol t age neasurenent at the same tinme to each of electrodes 20 to

i nspect ed ifib@ GispaEdtidwa die MudnsRededh i G pButLL B@ssF e el ectric
resi stance, through the elastic connecting nenber. Thus, in the electric
resi st ancendasutieiyy fapparspecfion Meas Wddly firmd@ctdnd 4eSeéBdsice as to
a circuit board to be inspected, on which snall-sized 25 el ectrodes to be
i nspect ed harmdreEmamemiged fatrmeediah denmiduygtive | sl aso®ssn) WwhicH or m

el ectrodes for current supply and el ectrodes for voltage neasurenent in a
state is provided on the surface of the circuit board for

20 inspection, wherein 2 electrodes of the electrodes for
inspection are selected in a state that electrodes to be
inspected have been electrically connected to the plurality
of electrodes for inspection through the connecting member,
one of both electrodes is used as an electrode for current

25 supply, and the other is used as an electrode for voltage
measurement to measure electric resistance.

According to such electric resistance-measuring



6 separated fromone another in a region of an area equal to or smaller
than a regi on occupied by the electrodes to be inspected, i.e., to form

el ectrodes for current supply and el ect fodes for vol tage neasurement nuch
smaller in size 5 than the electrodes to be inspected in a state separated
from one another at an extrenely short distance, according to individual
smal | -si zed el ectrodes to be inspected. However, it is extrenely difficult
to manage tppazbeve, andeaklkeroddl folrl cugrehy sdighflycWnd 9 ReduGe RN 10
el ectric resistance-neasuring apparatus for measuring the electric

resi stancefol @olitagel nehGar@mdari AgGeS MUtz AthtR) RUNtRERS wiltm hi gh
density. On the other hand, in the above-described electric

resi st anceeffeasuodeg appaeatinspeictied, offher eireuia headd colbd orm

el ectrodes for current supply and el ectrodes for voltage neasurenent

cor r espondiingpecteddithirdugh dheceledgded ¢t commeatimer trethbeand weneby s easy
to produce an electric resistance-neasuring apparatus for nmeasuring the

el ectri® redestaicelofcoangictdent Usoactieyede isvsdettedhey aeasharenzht
smal | -si zed el ectrodes to be inspected are arranged at a high density in

t he circui efbéhed elgchaiicnggsded@nciionaiebe sipaiugteas adithaut

resi stance- neasuring_apparatus is great in measurenment error range, and so
it is diffoeieeing poef lacdiredes ¢o & dindmeSt®hsurenent as to 25 a
circuit board low in _electric resi'stance between el ectrodes w th _high

preci sion. FurthéP LifeRaEKEEES &OoFeSNILENE MAFEIdGrefUGhs as BGhe med
t i it b d to bhe,i ted hayi pr ot i I d to b

o e ro Bt R aEr S S0 o S adeR e be

abovedgger :ab%q.igo'a%ﬁ%)uﬁlt kming} @etﬁ o(cft,l e LG Yl I VAR LR, 2T €

i nvol ved. I'n"the above-described elect'ric resistance-neasuring apparatus

(1) 10 (1 [hurd RGLSSUL AN QUG 1/ 0B ANON YRGAld Yop o

conducti ve sheet, i ch conductive particles exhibiting magn

‘contai ned i Aagl) RO HRede Rty MRS SHAE LG Alfign i the

t hi ckness-w se direction thereof, Is generally used as t astic

connect i NgERMReng WethidRd otialcand ldhddie o MW indP B hd@yiang the

protruding electrodes, it is difficult to control the 15 hei ght of

proj ecti on seiednAuRItRa! [Pd® faaid eAEH IV HodRE I QUG dnHL PrNAASs, and
So a scatter of projected heights is generally great. Accordingly, when
el ectri® résivel atikenRary e A tvddWp® gt W mioairat i 22et iors peted
havi ng the protruding el ectrodes to be inspected is perfornmed, 20 that
havi ng hi glpaiakeggulaad tspesvsiordhiup cbidiigngl dpegidmicedion. an

ani sotropically conductive el astonmer having a great thickness is used as
the el astic conndét iStghmentfdip I9hiey dountiaicmieddtabpia Aiscwidhdfanide

el astonmer 25 having a great thickness is lowin the sensitivity of
pressur e- sEisid SHE Rt iWhGP T Mg B CUBHIREQT VFRIPTannot be

achieved in the thjckness-w se )
electrodes have been formed according to a pattern

20 corresponding to an arrangement pattern of pad electrodes
of the semiconductor chips, i.e., a plurality of small-
sized electrodes of the order of 10 microns have been
formed at a fine pitch, is used as the circuit board making
up a package, and on one hand, those, on the pad electrodes

25 of which protruding electrodes called solder ball have been
formed, are used as the semiconductor chips, wherein the

pad electrode of the semiconductor chip is connected to the



8 direction of the anisotropically conductive el astoner unl ess consi derably
great strain is applied to the anisotropically conductive elastoner in the
t hi ckness-wi se direction thereof. Therefore, it is difficult to surely 5
achieve the required electrical connection for electrodes to be inspected
having a smal| projected height anong a great nunber of electrodes to be
inspected in the circuit board to be inspected, and after all, the

prescri bedegketrbte basitabaniecliBasvoaFENthadug® Theh protiruelidg board 10 to
be inspected cannot be perfornmed with high precision. D SCLOSURE OF THE

| NVENTI ON Ehecpi-egentoliivenbhofhbas ehgedndade o@n chile bagiexedly t he foregoi ng
circunstances and has as its first object the 15 provision og a connector
for measuredentratadl echnectieni beaween RyieWbioth dm @lchdievied.

resi stance- measuri ng apparatus capable of surely perform ng expected

measur enent of afthekechascbeesni staratlgnkebeat aodédpt ehie mospednegd w th
hi gh precision even in a circuit board which has 20 small-sized, protruding
el ect r cdesmeghbd iinspbdchdapréfreutiédbbram,a csuef sue fefce Horcmosmittingoard, a
scatter of projected heights of said electrodes to be inspected being
great, andSeRdgongusteguebipanocie whdrbt Pretaydings edesd rogesctf ogmedhe
present invention is to 25 provide an electric resistance-neasuring
appar at us P&r SeilLAedi PaB8aP8en RRFERIecad Ss sy 1he PRGCH Sfp&EHdd Mb&sur enent
of an electrig registance Qn elect&ﬁdes to qg 9 inspected with high
preci si on EFBACPRIFCEPECGREPS0aPd WitcRafaslsrdirodsis;of Whistr udi ng

el ectrodes_t o, be .nspecte rojected froma surface of the circuit board, a
scatter of PpPEFEELEY ﬁgﬁﬁﬁfgdSF gﬁyﬁ F@@t%&ﬂg?dro be i nspected being 5

great,.and is ea o _produce. A third object .of the present invention is
to pr&V?de an elgé %V%gfegﬁé aﬁc@9ﬁ§5§ﬁpfh§ ﬁgtﬁgdeﬁgft PFCEFFlSEQPES,

whi ch can ﬁgli'_%ta)énp%rltegrt%g)é%.e?.tﬁeﬂ.e%%%@re%w%@ t%f t%lee(‘ctirﬂc%irteﬁo%%ce on

el ectrodes to be inspecte i-gh precision evenina circuit board

“which has gaRlbl 181 26dn BAQL' %ﬂiiggm%h%%%g.dﬁétmd%eﬂyngré%%se%fprtﬂeect ed from

a surface of the circuit board, "a scatter of projected heights of said
el ectrodeset@cheicn$R8skednkelRga8ledhng Appnditns bF e RiRU | nvention,

there is thus 15 provided a connector for mnmeasurenent of electric

resi stancedegeibedl konsd raetRonist §18! @et r@dq )shesle FMIIRGidRy | Nsul ating
sheet body in which through-holes extending in a thicknessw se direction of
t he shieet baveleaenater iB&odvedesi tions 20 corresponding to a pattern of a
plurality of electrodes to be inspected in a circuit board to be inspected,
the electric resiiast aheeabbvehkdelkcsibeldd elecredeured i stanaia-mealsactihades
respectively supported novably in the thicknesswi se direction of the

i nsul at i ngaPpesathedy il amdn (e 253t Hsomgrasdiagy ite tededtidadiling sheet
body, and stationary el ectrodes formed on a front surface of the insulating

sheet body SPRTERE Piodhnietly o osige fiokg SUsTr etie stprduy luttbledectrode for

voltage measurement at the same time to each of electrodes

20 to be inspected in a circuit board to be inspected, which
is to measure electric resistance, through the elastic
connecting member. Thus, in the electric resistance-
measurement apparatus for measuring an electric resistance
as to a circuit board to be inspected, on which small-sized

25 electrodes to be inspected have been arranged at a high
density, it is necessary to form electrodes for current

supply and electrodes for voltage measurement in a state



10 in the insulating sheet body in a state comng into no contact with the
novabl e el ectrodes; a front-side anisotropically conductive el astoner |ayer
| ami nated on the front surface of the cédnposite 5 el ectrode sheet; a
back-si de ani sotropically conductive el astoner |ayer |am nated on the back
surface of the conposite el ectrode sheet; and an external |eading term nal
electrically connected 10 to the stationary electrodes in the conposite

el ectrode %Ié%%trvat‘é@erf‘?oﬂt e ARG aled %mﬂs stptd at ﬁle% odes

in the conposite el ectrode sheet are electrically connecte e sane

time to their s&RNNRIPAMENG SlRRlIPIRTUA RE bID HS REEA&L-dJyLUgh Ydhe

front-side anisotropically conductive el'astomer layer. In the connector for

measur enentingipe@tRel,r iiC &.6S ity Fae Aotk d FdheurrRsaNtsdpgpghtdmn, it
may be preferred that the through-holes in the insulating sheet 20 body be

t aper ed so ededtarodiedeT oy alitaeyd madsueniaacte Muskarahd Ieebaak sind ace of
the insul ati ng sheet body, the side wall of each of the novabl e el ectrodes
be tape$ed thanashteo ed@rftorotietso tichdet Hirpgeteal en a tdtmtienssdmttatgedheet
body, and the novabl e el ectrode be supported novably in the 25

t hi ckness- iros dinee@nicdhem agucn @xtaramsrl vt ltonthelisd hnaeal |aadmrdsiofy
separates fromand cones into contact with the inner wall surface of the

t hr ough- hmug|q$qu;qqﬁ%“qmaLkI51zed electrodes to be inspected.

However, it is extremely difficult to manage the
above, and after all, it is very difficult to produce an
10 electric resistance-measuring apparatus for measuring the
electric resistance of a circuit board having small-sized
electrodes at a high density.
On the other hand, in the above-described electric
resistance-~measuring apparatus (iii), there is no need to
15 form electrodes for current supply and electrodes for
voltage measurement corresponding to individual electrodes
to be inspected, and so it is easy to produce an electric
resistance-measuring apparatus for measuring the electric
resistance of a circuit board to be inspected even when
20 small-sized electrodes to be inspected are arranged at a
high density in the circuit board to be inspected.
However, such an electric resistance-measuring
apparatus is great in measurement error range, and so it is
difficult to perform electric resistance measurement as to
25 a circuit board low in electric resistance between
electrodes with high precision.

Further, when electric resistance measurement is



11 sheet body. The opening on the front side of each of the through hol es
in the insulating sheet body may preferqply have a dianeter smaller than
that of each of the electrodes to be 5 i‘nspected. The stationary el ectrodes
may preferably be so constructed that each of the stationary electrodes is
formed in a region including the vicinity of each of a plurality of the
openi ngs of the through-holes in the 10 insul ating sheet body, and the

st ati onar y pelr€olrimede alss el ecidiireality bvaredebd dmsgddial iHaw iafg t he
el ectrodes to be inspected through the front-side anisotropically

conduct i ve peloastcieg ledgertrodest e Genrnecipecteat bypasaaranef tfe el ectric 15
resi stance according to the present invention, the front side

ani sot r opi edlelor raondestiiste neleagtearserr ilngy expramditors tdfe thec lkaksiwe-

ani sotropi cally conductive el astomer |ayer may preferably be fornmed of a
plurality cescaidest icpasgamiettdomsng idortta ofist iflor tde derklespiorali ng to a
pattern of a 20 plurality of electrodes to be inspected in the circuit
board t® b@rioRdsaE: eFe tyodiveskri c resistance of which shoul d be nmeasured,
and extending in_the_thickness-w se direction, and insulating portions for
nut ual |y i nsul at TRy HRe &VENEEECHIL S i § §Fortagife TERIYF i\ h a
connector for neasureqﬁnt of electric resistance, the conductive

pat h- f or ni REBEFAEUGns! 4’ n Tone t Bs iR SN St LA Rk

elaStonerlf?gg’anfg%tropically conductive sheet, in which conductive
particles exhibiting magnetism are contained in an

10 elastomer in a state oriented so as to align in the
thickness-wise direction thereof, is generally used as the
elastic connecting member.

On the other hand, in the circuit board having the
protruding electrodes, it is difficult to control the

15 height of projection of each electrode for reasons over the
production process, and so a scatter of projected heights
is generally great. Accordingly, when electric resistance
measurement as to the circuit board to be inspected having
the protruding electrodes to be inspected is performed,

20 that having high irregularity-absorbing ability,
specifically, an anisotropically conductive elastomer
having a great thickness is used as the elastic connecting
member.

However, the anisotropically conductive elastomer

25 having a great thickness is low in the sensitivity of

pressure-sensitive conductivity, and so sufficient

conductivity cannot be achieved in the thickness-wise



and/ or the back-side anisotropically conductive el astoner |ayer may
preferably contain conductive particlesgexhibiting magnetismin a state
oriented at a high density so as to align in the thickness-w se direction
thereof, and 5 the novabl e el ectrodes may preferably be conposed of a
metallic material exhibiting magnetism In the connector for measurenent of
el ectric resistance according to the present invention, the backside

ani sot r opi Baregtésndaét the arasecswepirajdy fepduGtiver elasitpmedve a
thickness greater than that of the frontside anisqtropically conductive

el astoner PRYERS FRBSpLEK2BlYeIZRPSoSTER S Py 208dGE: itPe tBi®ast oner | ayer

f blLy h .h | ~ th that of .the.f t-sid )

T oo ni P LR ER By B Eiue Flottoneg Abnns AR LcknaseHis€ont
ani sot  opi 4T ! AEGHE Faparones Afcoid ig .
Lpmarat oo ferEER bl BhelsPhe rRgTsRBeE U 4% BT s RIE e R or for

t . el i i \ i f i it b d
Lo be Ihepsers’er fheefeuir b BBetraBa o fodneaiic Shatioadslucitel oo
wher ei n thef 5Nt - SEAR-2A 30U1B SakhNIG0RIGINGCHASHAE ALY |1 the
connect or or neasurenent o e ctric resistance 1Is pr sse Yy every

one-si de- eLeebOdBRLke BE NReTadsOkct bR Ginspiddinand the kA ridtgrect ed,

whereby thée 25 novabl e el ectrodes and stationary el ectrodes in the

connect or HehrAEasubenBikpektelkdeChhidC afesirStance tiet pHeddrilbeal | y connected
at the sanme tine to the respective 13 el ectrodes to be inspected through
the front - sildetanicsebkapitaalcey measdueiene @lsadiconkich ay &irguithaoaxd
nmeasurabl e state is realized, and in this neasurable state, one of the
novabl 20 5 elbebler adgpardesi akhnooar Yee peatfloathe de lwdaihr idajH preainsdeired t o one
desi gnat ed one-side-el ectrode to be inspected is used as an el ectrode for
current supply, and the other is used as an el ectrode for voltage

measur enent, thereby perform ng nmeasurenment of electric resistance as to
said 10 desi gnat ed one-si d&ISCEOSURFe OFo THE i INSFNIIEWN The el ectric

resi stance-neasuring apparatus for circuit boards according to the present
i nventi on may pr &her Rbegeadminveatiosnbasi deeri ragier Bodhe ﬁ@ﬁﬁsn§6£ction
arranged on_the back side of the connector for neasurement 15 of electric
resi st ance ted IRFRURG PY SiFCAMSERNGRS fideddops its first object the

15 provision of a connector for measurement of electric

resistance, by which an electric resistance-measuring
apparatus capable of surely performing expected measurement
of an electric resistance on electrodes to be inspected
with high precision even in a circuit board which has

20 small-sized, protruding electrodes to be inspected
projected from a surface of the circuit board, a scatter of
projected heights of said electrodes to be inspected being
great, and easy to produce can be constructed.

A second object of the present invention is to

25 provide an electric resistance-measuring apparatus for

circuit boards, which can surely perform expected

measurement of an electric resistance on electrodes to be



el ectrodes arranged respectively corresponding to a plurality of the
vne-si de-el ectrodes to be inspected of the circuit board to be inspected on
its surface, wherein in the neasurable State, the respective inspection 20
el ectrodes are electrically connected to their correspondi ng novabl e

el ectrodes through the back-side anisotropically conductive el astomer |ayer
in the connector for neasurenent of electric resistance. An other-side
circuit boandpéotetnspent haghnpye2ispoaf evahl inba ahiranged boarichehdicher
side of the circuit board to be inspected, wherein the other-side circuit
board for haspentildnshasdanprotf4udiegt edeetirodesurtoebe smgplertaad an

el ectrode for voltage neasurenent which are arranged with a space from each
ot her correspdaetag fosomaghsvripge ofh&hesicdacalidcbroedds o sisatitespedt ed of
the circuit board to be inspected and 5 electrically connected to the sane
ot her - si deP&P28EEBHehedabési rfpeetdd edrctredeisr &@ Pebdasipecs s beddgect ed.
The el ectric resistance-neasuring apparatus for circuit boards according to
the presenfTPArentPEnifafagretr REPPUSE suitabl e for use in measurenent on

acircuit 10 boakd Eo ge j nspected. |n which one-sid%:electrodes to,%g
"nspected of thehctPEER: OBO&FG P GBSi RIBEEPEd LAYERELOR fRotPuBEAY LRS! m
projected fromsaid.one si.de of the circuit board to _be.insp c%gd.
According P8 ERECHFSeREStRCARERREAEHEARS BeEhorh EPT) ST ARt B8 255
electric reaishance. TRAsYL! Re FRIOL Lol (Ll il BORdS: Jhiahompri ses
arrangi ng € abovedescri bed connect o or neasurenent: of elfectric

resi stance,a3;gRenskdBnOL 18t baM (B0 sta e dsRatheddie el ectric

resi stance of which shoul be neasured, wher the frort-side

ani soty®pi pakky s¢8Rd4GkhvenchastiowRi t avahrd WHilkd HARNeHAAN farzJHEasur enent
of electric resistance is pressed by every one-side-el ectrodes to be

i nspected giotRadehiCdibckedudst @ob®el AR d eyt dd & vy abl e
el ectrodes and stationary el ectrodes in the 25 connéctor for nmeasurenent of

relectric rearfhaacefatfeekgdchii¢abby reQnrReaicad talr e priRdtd®e to the
respective el ectrodes to be inspected through the front-side
heights of said electrodes to be inspected being great.
According to the present invention, there is thus
15 provided a connector for measurement of electric resistance,
comprising:

a composite electrode sheet having an insulating
sheet body in which through-holes extending in a thickness-
wise direction of the sheet have been formed at positions

20 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, movable
electrodes respectively supported movably in the thickness-
wise direction of the insulating sheet body within the

25 through-holes in the insulating sheet body, and stationary

electrodes formed on a front surface of the insulating

sheet body in the vicinity of openings of the through-holes



15 ani sotropically conductive el astoner |ayer so as to realize a neasurable
state, and in this neasurable state, ongyof the novable el ectrode and
stationary el ectrode electrically connected 5 to one designated

one-si de-el ectrode to be inspected is used as an el ectrode for current
supply, and the other is used as an el ectrode for voltage neasurenent,
thereby perform ng neasurenent of electric resistance as to the designated
one- si de- el&cthedénsylpé&ingspheecedbody Adceor gitaget gomiade dmrecher for
measurenment of electric resistance of the above-described construction,
bot h novabFen&pett gk ARE BPHEPARaryestE®beSde in the conposite el ectrode
sheet are electricalléﬁconnected to one el ectrode to be inspected when the

front-side 15 anfsbFPBhrEaPPy2BsAAGECPTE21 Y s CORBICELYEr elasirReLed by

| des.to.be. | d in the circujt d to be I, ted, th
clect 11 c 1 SRVSEancE GRtaIh bR SHOWFACHS AUASaLe0 ok TR OIS nce Lhe

statioqgry ﬁle trgdeshar%,forned in a state comng into no contact with the

novabl e 20eeF8§Ff08e§,e8né of the novable el ectrode and stationary

el ectrode el ec”%%kl:)é—%%@e%&‘g tt?ogﬁga‘igg‘:’c%ﬁ%ck‘iv%ee:%%%lf&%ﬁxte%d |'s used
P , and f ot her

as an electrode for current supply iI'S used as an el ectrode
for voltag S r | i i ts he circuit
board to ZEagggi Eég‘g?tatetgd\(lz\gﬁ %lg)énggscﬁr %gltrrvﬂa%ﬁr E)l%g?l&%p%g I gnl%etThe novabl e
el ectrodes o RckRedeOBpReit.€ a8lgect rode sheet are supported nmovably in the

t hi ckness-w se direction 16 of the insulating sheet body, whereby the
novabl e el ectrodgs akeeB¥edleBdihg ttRirfliMNEIS eWest rdicaal/ Gondeeded Ng tO
the projected heights of the electrodes to be inspected when the front-side
ani sot1®pi ¢al kheCcohdttdbneeyd edleasiromiers liayahd Tonpessiak @l extatodes| ect r odes
to be inspected, so that the irregularity-absorbing ability in each of the
front - si de sheiesqt whpiredlnl y conducti ve el astoner |ayer and back-si de

ani sotropi cally conductive el astonmer |ayer formed on the front surface and
" back surface of the movebdposilectaiodetsr eatdd shedtioparybe lefcftaodeseliy
utilized. In addition, the thickness of each of the front-side

ani sot r opi ddlel goopedide wd esitapdersheedy @reamd asdokiildy avwatest el |y
conductive el astoner |ayer may be small, so that high-sensitivity

pressur e- sé&hSi sRPe EdAGUEO e o &9 TS she skt v @ i aslash toF Rehe
front-side anisotropically conductive el astoner |ayer and back-si de

ani sot +dpi dRSPE ST FEEHge & FRAn T Stdte A S HMRIGRL 1 APBIfieMS on
reliability can be achieved even to a circuit board to be inspected, which
has protru&ﬂﬁ§t§W5€iﬁ8ﬁ€§”to be inspected 20 projected froma surface of
the circuit boar scatter of projected heights i | ectrodes to be
i nspect ed bei ng gPeg'F §%ﬁ§#%§%°fﬁggﬁb%ﬁ%?%i%eﬁgggﬁfﬁiﬁﬁﬁéé%£i§ ectric

"esi St ance A ALY ok i;rﬂgr S id B UL PT SR SH Qfbn S Gudy HEXT er nal

| eading termnal electrica

preferred that the through-holes in the insulating sheet

20 Dbody be tapered so as to widen from the front surface
toward the back surface of the insulating sheet body, the
side wall of each of the movable electrodes be tapered so
as to conform to the through-hole in the insulating sheet
body, and the movable electrode be supported movably in the

25 thickness-wise direction in such a manner that the side

wall thereof separates from and comes into contact with the

inner wall surface of the through-hole in the insulating



25 connected to the stationary electrodes is provided in the conposite

el ectrode sheet, the stationary electrgfes can be electrically connected to
a tester through the external 17 |l ea %g termnal, whereby it is only
necessary to provide those electrically connected to the novabl e el ectrodes
as the inspection electrodes. Accordingly, since the inspection el ectrodes
are in corresponding relation of one 5 to one with the el ectrodes to be

i nspect ed ghetliebetycuit board to be inspected, these electrodes are only
required to have a size substantially equal to the el ectrodes to be

i nspect ed. Accorfhagbpenéugnonhehet ficositzeidk bliceaktCcbfodts thrbagh-
jnspected in the circuit board to be 10 inspected is small, the inspection
el ectrodeshodesespotiiengnsolieliéngl sbeetdbodyomby prefectdd ycdaviee af or ned

Wi th ease, so that the electric resistance-nmeasuring apparatus can be
produced wiihmexeresmaddss. thenpRhEr DESERCRTRENtOR EHECHRAARNGSOFbg. 1 is
a cross-sectional viewillustrating the construction of .an exenplary
connectdr #£BEPRE&SHrenent of electric resistance according to the present
invention. Fig. 2 is a plane viewillustrating a principal part 20 of a
conposite el ectr 6He Skaéionpry. edecsrgdesovavseEeitorablyi &% SO ustrating,
on an enl arged scale, a principal part of the connector for neasurenent of
electric r88?§?5ﬁ8§e§h5ﬂﬁtiﬁaﬁ gOf1 the gtaiippazy: edeSteodssons vi ew
iIIuStrati?g a éS.Ianinate nateriah.fort%roduang a c%nnec&gr or

measur enent O518| &8t i ECPAPS LRGN AIBT the Vd CAndtys 01 £ A ew
illustrati .at e t hat. _t.hrough- hol e ave been nmade in an
insulatinngHggﬁaggdﬁfi#%th% g&Pﬁgt%Qngﬁgrﬁaqog 8W%4¥$ﬁﬁﬂf K © Fig. 6is a
Cross-ggect i RRVAP i t i,"g S e . Har vabl e

el ect r%(ges lﬁggéa\gégg Pgllf%eidhghboi’t ﬁ?ircll t%e tsﬁggégﬁgh%e%s}%c}{o% {I%sul ating

sheet body eh@clRg chafl,NabanRiel &l aFi uréli&%yaocfr U %Q‘étcjtq]w(?SVit%W

illustrating a state that stationary electrodes have been fornmed on a front

) be inspected through the front-side anisotropically

conductive elastomer layer.
In the connector for measurement of electric

15 resistance according to the present invention, the front-
side anisotropically conductive elastomer layer and/or the
back-side anisotropically conductive elastomer layer may
preferably be formed of a plurality of conductive path-
forming portions formed corresponding to a pattern of a

20 plurality of electrodes to be inspected in the circuit
board to be inspected, the electric resistance of which
should be measured, and extending in the thickness-wise
direction, and insulating portions for mutually insulating
these conductive path-forming portions.

25 In such a connector for measurement of electric
resistance, the conductive path-forming portions in the

front-side anisotropically conductive elastomer layer



surface of the insulating sheet body. 10 Fig. 8 is a cross-sectional view

Illustrating a state that a |ayer for of an ani sotropically conductive
el astonmer |ayer-form ng material has been forned on a back surface of the
i nsul ating sheet body. Fig. 9 is a cross-sectional viewillustrating a

state 15 that a back-side anisotropically conductive el astoner |ayer has
been fornmed on the back surface of the insulating sheet body. Fig. 10 is a
cross-sectandabrviees bhtkssidei agiaosrapécthdy thedoctdwet elastomempvabl e

el ectrodes have been 20 pressed in a direction toward the back surface from
the front sayenceawnfprhaéerablyarpngasheevnodyivei garticilesa

cross-sectional viewillustrating a state that the conductors for novable
el ect r odeseibieibérd @éﬁ&?&%é@ fpom eRetensuiantag skeat hbehy dessisym
novabl e 25 el ectrodes, Fig s . a cross-sectignal viewillustrating a

state that 5@ PayEP FB%ﬁBdletBﬁ 5HF§5?F66|UéFPydéSﬁ&GéPPvéherfgfelé§ mer
Lo e ARV oL R Ve cRab 4T b Mol i 202
that a froplsgh 9¢.anL3gLER! &2h} m%%%ux%ég}égtlsm

In the connector for measurement of electric
resistance according to the present invention, the back-
side anisotropically conductive glastomer layer may

10 preferably have a thickness greater than that of the front-
side anisotropically conductive elastomer layer.

The back-side anisotropically conductive elastomer
layer may preferably have hardness lower than that of the
front-side anisotropically conductive elastomer layer.

15 According to the present invention, there is also
provided an electric resistance-measuring apparatus for
circuit boards, comprising the above-described connector
for measurement of electric resistance arranged on one side
of a circuit board to be inspected, the electric resistance

20 of which should be measured, wherein

the front-side anisotropically conductive elastomer
layer in the connector for measurement of electric
resistance is pressed by every one-side-electrodes to be
inspected of the circuit board to be inspected, whereby the

25 movable electrodes and stationary electrodes in the
connector for measurement of electric resistance are

electrically connected at the same time to the respective



5 el astoner |ayer has been formed on the front surface of the conposite
el ectrode sheet. Fig. 14 is a cross-secfjonal viewillustrating a state
that the front-side anisotropically conductive el astonmer |ayer in the
connector for neasurenent of 10 electric resistance has been pressed by
one-side-el ectrodes to be inspected of a circuit board to be inspected.
Fig. 15 is a cross-sectional viewillustrating, on an enlarged scale, a
princi pal papetspdanotrebecibenertrt shraugbnitbet Srondrsiel@sur ement of
el ectric resistance according 15 to the present invention. Fig. 16 is a
cross- sect RBAAPTLYPRICIA¥NEPREHFL VR Pdastamesg leNerc68sthadt iBon of an
enbodi nent of an electric resistance-neasuring apparatus for circuit boards
accor di ng P82EHRE2BLBsERRPNYENTEPBAIESHet RBA With a circuit 20 board to be
inspected. FIG 17 [s.a cross-sectional view, on ap enlarged scal e,
FrnRb pL theaReda

illustrating a ptPntrpal "part<s ?hétéFsctPPS Pési-Sfafe&2fedsuri ng
PP oS BOBGELEH bolOBLdR BURD BRELSualOna2RtiBagdt \LBLATES e, |
be inspectgd, ohBeq8k¢GhakEd" BRbSEIREC b MMLER ROWLD 1B pectRd is
used as an electrode for current supply, and the other is
used as an electrode for voltage measurement, thereby
performing measurement of electric resistance as to said
10 designated one-side-electrode to be inspected.

The electric resistance-measuring apparatus for
circuit boards according to the present invention may
preferably comprise a one-side circuit board for inspection
arranged on the back side of the connector for measurement

15 of electric resistance and having a plurality of inspection
electrodes arranged respectively corresponding to a
plurality of the one-side-electrodes to be inspected of the
circuit board to be inspected on its surface, wherein

in the measurable state, the respective inspection

20 electrodes are electrically connected to their
corresponding movable electrodes through the back-side
anisotropically conductive elastomer layer in the connector
for measurement of electric resistance.

An other-side circuit board for inspection may

25 preferably be arranged on the other side of the circuit

board to be inspected, wherein

the other-side circuit board for inspection has an



measured. Fig. 19 illustrates the arranged state of other-side el ectrodes
to be inspected of the circuit board to be inspected shown in Fig. 18. 5

Fig. 20 is a cross-sectional view, on &t enlarged scale, illustrating the
construction of another enbodi nent of | ower-side adaptor. Fig. 21 is a
cross-sectional view schematically illustrating the construction of another

enbodi nent of an 10 el ectric resistance-neasuring apparatus for circuit

boards acceidipgohe Fbe phesent bﬁﬁﬁ@?'QﬂdtQHeEﬂéEthHB 2o¢l LeYkhgRoard to
be inspected. FIG 22 schematically iTlustrates an apparatus for neasurlng

an el ectriges8stehantewhebnegpeeheehhgd8SwiBhaalapakkCirbmbeakd BYnprobes
for current supply and probes for voltage neasurenent. [Description of

Char act er stodr&bpetiiingoabdebohbefi BEpectRdr-2i@acesederebest rodee to be

i nspected, 20 3 Ot her-side-electrodes to be inspected, 5 Crcuit board for
i nspecti oninSpéospa@cbfonhel eckrcadeshodfdCabnbet anspectedaandenent of
electric resistance, 11 Conposite el ectrode sheet, 11A Lam nate materi al,
25 12 Isnsuedechgishdey bodpect8dThpothk- helmespthBrivsidblelekécbdedes, 15A
Conduct or for novabl e el ectrodes, 21 16 Stationary el ectrodes, 16A Mt al
| ayer, 17 Weringpepaced ¢8 Ekeechzrulisabipagdt épnbgalnspeckednt - si de

ani sotropically conductive el astoner |ayer, 20A Layer fornmed of an

ani sot ropi cal | y EbRAdaéertEis EPaiEbABFCIR9RFUFREI AGPARRENBAEOr2]
Conductive path-farm ng portions, 22 Insulating portions, 25 Back-side
an|sotropl€éFP91§aPP?rgénGGEPFQéHQOtQI5§FOR§PSP§§ePnV8PﬁFﬁ§ W&ﬂerlal 26

Conducti ve ath fo porti 27 | nsulatin ortions,

nagnetic-pBF@ ﬁFéPiY g% PBFFG%EGnéPFCUBSSéanSgé rﬁﬂepérPBWQQHéFFBlFayer

portIQHf, board to be inspected in which one-side-electrodes to be
inspected of the circuit board to be inspected are in a
protruding form projected from said one side of the circuit
board to be inspected.

According to the present invention, there is further

15 provided an electric resistance-measuring method for
circuit boards, which comprises arranging the above-
described connector for measurement of electric resistance
on one side of a circuit board to be inspected, the
electric resistance of which should be measured, wherein

20 the front-side anisotropically conductive elastomer
layer in the connector for measurement of electric
resistance is pressed by every one-side-electrodes to be
inspected of the circuit board to be inspected, whereby the
movable electrodes and stationary electrodes in the

25 connector for measurement of electric resistance are

electrically connected at the same time to the respective

electrodes to be inspected through the front-side



15 33 Non-magnetic | ayer portions, 35 The other nagnetic-pole plate, 36
Ferromagneti c base plate, 37 Ferromagnetic |ayer portions, 38 Non-nagnetic
| ayer portions, 40 Upper-side adaptor, 41 One-side circuit board for

i nspection, 42 Inspection electrodes, 42a Term nal el ectrodes, 43
Connector, 44 Wring circuit, 45 Pressing plate, 46 Elastic cushioning

pl ate, 47 Anisotropically conductive sheet, 25 48 El ectrode plate, 49

Standard aanasgeweptcalleet codesctiVelenabtonde adgRiOso 2k @heealiide
circuit board for inspection, 22 52 Inspection electrodes for current

supply, 52a measumablel ethtedeantior current supply, 53 I nspection

el ectrodes for voltage neasurenent, 53a Term nal el ectrodes for voltage
measurenent, 5 54nCbhmecmersusBbW\er sngtei,r onet p£56hEl asviableonnecti ng
menber, 56a, 56b Conductive path-form ng portions, 56C Insulating portions,
57 Hol di ngekerbspdesgnpr gdaitignpirat elesgrodet edecdd ifaddyr comngicdies, 10 61
Standard arrangenent el ectrodes, 62 Anisotropicaa to be inspected, 91, 92
El ect r otlestPooBe PrspERLEGD 9Bepside-sdppityodey itee PeodnEpectisd ig gnal
processor, 15 PA, PD Probes for current supply, PB and PC Praobes for

vol t age medS6ReREne? BLPASEPER AGTr SYTFERPtPSERRdYCt APE F&ve icdhes, 8EST MODE
FOR CARRYI NG THE | NVENTI 0 The .enbodi ments of the present invention
Wi |1 herei HiPPePSpaRd&LELtEAd S fOdeVQiLite I BERTILLBIE N ior Yenment of

el ectric resiztance> F crosié% ct.ional ,view illustrating the

Const ruct| BRESP L B BRAPHEFEBInGE: BoF o LA Sa B TBNE S0P B2 8 LR 1 |
resistancedgggghgkgg %%elﬁﬁd%L% %%%r%%%e%%i %’inspected.

10 According to the connector for measurement of
electric resistance of the above-described construction,
both movable electrode and stationary electrode in the
composite electrode sheet are electrically connected to one
electrode to be inspected when the front-side

15 anisotropically conductive elastomer layer is pressed by
every electrodes to be inspected in the circuit board to be
inspected, the electric resistance of which should be
measured. In addition, since the stationary electrodes are
formed in a state coming into no contact with the movable

20 electrodes, one of the movable electrode and stationary
electrode electrically connected to the electrode to be
inspected is used as an electrode for current supply, and
the other is used as an electrode for voltage measurement,
whereby an electric resistance as to the circuit board to

25 Dbe inspected can be measured with high precision.

The movable electrodes in the composite electrode

sheet are supported movably in the thickness-wise direction



This connector 10 for neasurenment of electric resistance is constructed by
a conposite el ectrode sheet 11, 23 a front-side anisotropically
conductive el astonmer |ayer 20 integrall¥y®stuck and | am nated on the front
surface (lower surface in Fig. 1) of the conposite el ectrode sheet 11 and
exhi biting conductivity in a thickness-wi se direction 5 thereof, a
back-si de anisotropically conductive elastoner |layer 25 integrally stuck
and | am nabgdthe theubaetkngushae® ©CuAREr wherkdye the Mogabll of the
conposite el ectrode sheet 11, and an external l|eading term nal 18 provided
at an edgee@bcarbdesnatre sbvikdeda theetthdmdtnleayewdsel@ibeetdanposite

el ectrode sheet 11 has an insulating sheet body 12 in which a plurality of
t hr ough- hokesot8jingath ¢heepdicrgcited heighitek s $hel ®d editrectdsortchdnee been
formed at positions corresponding to electrodes to be inspected of a
circuit boandrestkd Whepethedfrohd-slidet nind so% nogpdicstldiyc eoamidugtiiste shoul d
be nmeasured. Wthin each of the through-holes 13 in this insulating sheet
body 128 acehkdsibmereflayerode P56ﬁ§e§ugﬁoﬁW@dYﬁ@@ﬁmﬁwqd$ﬁIﬁ@1ﬁﬁ cknesswi se
direction of the insulating sheet body 12 with a space from_the insulating

sheet bodylﬁépeﬁﬁﬁg specithptalthy, léé@ﬁuéﬁréﬁytﬁ?ﬁHﬂQ$ﬂ91QQﬂLé$Y13nln t he
|nsulat|ng sh b%g %% i s shaped i,n the f%@ﬁ'Of at uncated cone that the
REF a?és £

di aneter i RE AT AN SPAEEPIGRArY P8 SRS O per
ol et odes LE9Fs SBHaRAET 7 ERe P RIS ROr o r GRSt g OB ng to
el ct r odos LE oFe SEUBSS: Pia MOV ABY Y HUEAE e o BEE i Tt o AR on
he bank. s CanPaRits; STRRrRa/ S %3‘1:'t°356‘§9’e| s AT S o

manner thafadhta%l%hdetw@ Lth(lm%rs%dosfu ehAGe o ke diigiicalied cone) thereof 5

separates from and cones I nto contact mnth the i nner wall surface (tapered

surface) ofantike tirpaeah1§0lR nkid dtl vidhe 1aRktddir NGyeieind ekl Eida the

front surface (lower surface in Fig. 1) of the insulating sheet body 12, a

plurality ehisbairopias) 130 Rindkidtades 6 stomeasadyels rfagy mxamdla, ad ayer
of a nmetal such as copper are formed in a region including the vicinities

of a plurakhayt afighheenpatiifgsyolpridssurr-cegisiaire bhrnduddisritiswaat i ng
sheet body 12 in a state comng into no contact with the novabl e el ectrodes
15. 1Nl hi delachierdidneamt e aedc lo fofthieh e romat-isdnke \ardlsedtropdesa 1167 i s f or med
so as to surround the front-side openings of a plurality (for exanple, 3
hol es) of ChadurtdyghelelsdonEy tlaveuynchhactisige egiiaw il he

openi ngs of the throughholes 13 as illustrated in Fig. 2. Each of the

stat i onaryc?@déllcéé-t"teoﬁéésf@m% HETi AAF Ldigot sk ato qIRReSEiGal

| eading term_nal ,18 through a wiring part 17 fornmed on the front 3¥rface of

the i nsul atieid béﬁf PNILVRR SN FDr? (OG- (IRAThSA &S ng
sheet body ;L]ﬁzspe db, Cli'l r:lslselp‘firsottlrcu J.m}/m':lre!cCtrsoucPesst P He :|.ns! cqced
20 projected from a surface of the circuit board, a scatter of
projected heights of said electrodes to be inspected being
great, so that the required measurement of electric
resistance can be surely performed with high precision.
Since the external leading terminal electrically
25 connected to the stationary electrodes is provided in the
composite electrode sheet, the stationary electrodes can be

electrically connected to a tester through the external



25 pol yneric substance having insulating property. As exanples of the

el astic polyneric substance, may be neqb;oned conj ugat ed di ene rubbers such
as pol ybut adi ene 25 rubber, natural bber, polyi soprene rubber,

st yrenebut adi ene copol yner rubber and acrylonitrile-butadi ene copol yner
rubber and hydrogenat ed products thereof; block copolynmer rubbers such as
styrene-but adi ene-di ene bl ock 5 copol yner rubber and styrene-isoprene bl ock
copol yner 1ebbengatdriyfadgennéedopr 0ducksohbgr petesandybesi gesvide

chl oroprene, urethane rubber, polyester rubber, epichlorohydrin rubber,
silicone rtibbee, ebébyt boal py opyhraetedpobytibe mobbbleanllectrodes as

et hyl ene- propyl ene-di ene copol yner 10 rubber. As exanples of the rigid

pol yneri c tubsinspectiey béeabnodeaedAcherdbsglyi nginesi tbesuch as
pol yi m de and epoxy resins; polyesters such as pol yethyl ene terephthal ate
and poIybu%9$ﬁﬁ@tléne9h9ﬁ§¥9@és aher kbprasrieeperding tedhtaon1sfvpngl
chloride resins, pol rene, olyacr lonitrile, polyethylene,

pol ypr dpy| EReOn@cHE ct BsPREC ﬁ@ﬂ?ﬁu%ﬁdpénénSBSF eghefythfe CaERULY,

pol y(phenyl ene sul fi de ol yani de, pol yoxynet hyl ene and_liquid crystal
pol yners. PA3RY FhekE, lPﬁBeF¥§?d BBF§ﬁe?FE°§EB§F§nEE§ arey?2 eHPéF@@ably

xcei lent §;%a§§§?i?§%%2§eﬁa¥aﬁ ALl Enafgiohp FbS =l e RERRETCHS Bet b
| de b t | f d. Th Kk f.th | at
Chett "body 190FEERE: 2?§%aﬁp§5$f§%5§9awgﬁﬁ E%Cf39%388 e

pref er abl Ve 3000800 EoNpePaLEbEULan! YnPLRLoRabLKs £05ba, 4500V When e

t hi ckness in t s’ ra € nobva ctro 15 can be

caused d.o 1486eLe0abys SRR DY ERS! 16sPEESORYENCURERJLACK LR sHARERRC (O

el ectrodes remely small 1'n arrange As a materia rmng

the ”DVab|@oekﬁété@@é%réées5t6nMe”Ehgbbékeﬂaﬁaﬁebés%@rﬁ@df%&tﬁsehke'S a
conductor having certain hardness. For exanple, a netal such cobalt,

copper, gokg, tﬁhtvﬁheOélébﬂﬂlauﬂbsQstanhéﬁh@abar&hgrQ@bar@&ua %HheBeDFOdUCt
of a paste containing powder of these nmetals nmay 10 However, a netal is
pref er abl ypus@dcéda wheh eeudemti ¥ht¥.i s achieved. as nickel, iron) a alloy
t hereof , conductive be used. high Wien a front-side anisotropically
conductive el astonmer |ayer 20 and a back-si de anisotropically conductive

el astoner layer 25 in which a plurality of 15 conductive path-form ng
portids 21 and 26 eachBB3dBFaDREABIPTION OF THE DRAWINGS

Fig. 1 is a cross—sectional view illustrating the
construction of an exemplary connector for measurement of
electric resistance according to the present invention.

Fig. 2 is a plane view illustrating a principal part

20 of a composite electrode sheet.

Fig. 3 is a cross-sectional view illustrating, on an
enlarged scale, a principal part of the connector for
measurement of electric resistance shown in Fig. 1.

Fig. 4 is a cross-sectional view illustrating a

25 laminate material for producing a connector for measurement
of electric resistance.

Fig. 5 is a cross-—-sectional view illustrating a state



at a high density conductive particles exhibiting magneti sm and extendi ng
in the thickness-wi se direction of each |ayer are nmutually insul ated by
i nsul ating portions 22 and 27 from eacht®bther, are formed as descri bed
bel ow, a netal 20 exhibiting nagnetism such as nickel, iron, cobalt or an
alloy thereof is preferably used as the material for form ng the novable
el ectrodes 15 in that the conductive particles exhibiting nagneti sm can be
ori énted sehat tRrBEgRURBL¥sORLbEr BdeANmbAE fhORh $Hkl2aeiagdshaek surface
of 25 the novable el ectrodes 15 and arranged in the thicknessw se direction
of each | ayedybynappbylaginataoneteeibilesHowhhenf Fagt - 8i,de ani sotropically
conductive el astoner 27 layer 20 in this enbodinment is forned of a
plurality of conbBigti&eipahhetosstagepbohadngidd allapgedtingr aspeadeng to
a pattern of electrodes to be inspected in a circuit board to be inspected,
t he el ectrtbatesostiantersf fuhi nhvBbihoaldcbeodeastinwd, bard éotmedi ng in the
t hi ckness-wi se direction thereof, and insulating portions 22 interposed
bet weerd t hesthgnntbet theopaghhhbdesi Ay pbet Loavlating sbeedl bpdyndol at e
t hese conductive path-form ng portions. The conductive path-formng
portions 2thardtamsappteompseredlby causi ng conductive particles P exhibiting
magneti smto be contained at a high density in the_elastic polyneric
subst ance nakinth%-tEelﬁaéecﬁaﬁ%T?éFtan?KeVF?Bn%léPaEréﬁF§StPoﬁFé&Ply
conductive_el astoner | ayer %0 i n a stgte oriented so as to align in the

FSa ?

t hi ckness- W'8& $534iPBBFYoRIEALFE AV GpPEERI v OFPds CPafed TPR Fi g. 3.
Conduct i h d b ' hai f th duct i

par t1 ¢l e PREERCPNBSoCREr THERYSCCRE PRERFAPPRY por L1 ons 59 do not cont ai
the copyluct i ve parL chesePaal a1l QL SERLGS! 41800t 30 1o LUSHY 20, The dpanet or

of each of the conductive pa rmng portions 2 h®t Raf “Bot h

movabl e el egtoge, 19.andoskali gpacy chechiads:la19an BeaglRa cal Iy

connected at the Ssa 0 an electr be Tnspected corresponding to

the CO”dUCEEXEtBﬁEQ'ﬁQkB&ﬂﬁoBﬂﬁhboﬂa%éri?& S %%gkb¥ﬁe%505tai%a@&eater

than the dianeter of the opening on the front si e through-hole 13

in the insyl,akhBg sheehePed¥uldtifguaRekhepbaquired insul ating property
bet ween adj acent 28 conductive path-formng portions 21 is surly

achi eved. As exapphesoofist Becegpguskbic¥eopalt vekas iP1uBkiraging thetate
conductive path-form ng portions 21, may be nentioned particles of netals
exhi bi1s ngthagnet bagk-side asiBotkelpicaliliyorodtctahal el apaiciried] s yefr

al l oys thereof and particles containing such a netal; particles obtained by
usi ng t hesktapabekal €srasdcone ther backesuafdcel atfi rdpet Hansedrae ipay tsheleds wi t h
a netal having good conductivity, such as gold, silver, palladiumor

rhodi um aR@dgarticl es obtai ned by using

Fig. 10 is a cross—sectional view illustrating a

state that the conductors for movable electrodes have been
20 pressed in a direction toward the back surface from the
front surface of the insulating sheet body.

Fig. 11 is a cross-—sectional view illustrating a
state that the conductors for movable electrodes have been
separated from the insulating sheet body to form movable

25 electrodes.
Fig. 12 is a cross-sectional view illustrating a

state that a layer formed of an anisotropically conductive



10 particles of a non-magnetic netal, inorganic particles such as gl ass
beads or polyner particles as core parti§les and plating the core particles
wi th a conductive magnetic materi al sué% as nickel or cobalt. Anong these,
particles obtained by using nickel 15 particles as core particles and
plating themw th a netal having good conductivity, such as gold or silver
are preferably used. The particle dianeter of the conductive particles Pis
pref er abl yeBasbo@80 Uayepafbirmihgringté®ind b6 beennf2@medden to faohiteve
easy deformati on under pressure of the resulting conductive path-formng
portions 2surfiadet ofatheegempasfiitei ehecsreder sbektcont act anong the
conductive particles P in the conductive path-form ng portions 21. The
water content infifie tdndBicki gEopareperdenpli yiey Mgﬂéi’caawnat anpst 5%
nore preferably at nost 3% still nore preferably at nost 2% particularly
pref er abl ySketRoshatop fRePGseide RASEERARACATYpEPPANICEdVEati sfying such

29 condi tions can prevent gr i phi bit the occurrence of bubhl es i tﬁe
ront -9 deohApLOnFopLEAFE, REsnbAED: $0TBRSeComERel S7eRtaUatan RE the
producti on thereog. Tge ro ortgon of the conductive particles Pin the 5
conduct i ve“paPREF Pt SCESP Fofi8®5%-is preferably 5 to 60% rnore preferably

7 to 50% particgka;taéfgngggggqs%geﬁgiéggaig.%grgﬁgggt¥gkgg% graction. | f

this proportion IS y be difficu in~some®cases to form

conduct i Vegpaths AyL! LELeRLLY el QLN aRheekibbsLashs! aacaula yal e. 1T the

proportion exceeds 60% on the of her resufting conductive
path'for”‘@gaBQB&EQniagérbgﬁpqﬁebﬁbth%FOEOfBQahe%B§§bh%hkyo&equ'red of the

conductive path-form ng portions may no e achieved in sone cases. The
i nsul atg ngegkastie PekYBREheeSHAS! BBeR PREISBEdAUPY one-side-electrodes
to be inspected of a circuit board to be inspected.

Fig. 15 is a cross-sectional view illustrating, on an
enlarged scale, a principal part of another embodiment of a
connector for measurement of electric resistance according

15 to the present invention.

Fig. 16 is a cross—sectional view schematically
illustrating the construction of an embodiment of an
electric resistance-measuring apparatus for circuit boards
according to the present invention together with a circuit

20 board to be inspected. .

FIG. 17 is a cross-sectional view, on an enlarged
scale, illustrating a principal part of the electric
resistance-measuring apparatus for circuit boards shown in
FIG. 16.

25 Fig. 18 illustrates the arranged state of one-side-

electrodes to be inspected of a circuit board to be

inspected, the electric resistance of which should be



15 the base material of the front-side anisotropically conductive el astoner
| ayer 20 is preferably a polyneric substance having a crosslinked
structure. As a material for the polyme44 c substance usabl e for obtaining

t he pol yneric substance having a crosslinked structure, may be used 20
various materials. Specific exanples thereof include conjugated diene
rubbers such as pol ybut adi ene rubber, natural rubber, polyisoprene rubber,
styrene-buﬁ%gggggdcopolyner rubber and acrylonitrile-butadi ene copol yner
rubber and rogenat ed products thereof; block copol ynmer 25 rubbers such
as styrene- butadtﬁae 95095189995¥€§rtﬁHbgﬁiaﬂB@dhﬁ@EQgeBﬁtSQPQEQQEQES

t hereof; silicone rubber, fluorocarbon rubber l'i cone-no
fluorocarbenettbbaes to3BectiRybebe=Ar 6By taae cGPRAINTRLadPRRI pelr et hane
rubber, polyester rubber, chloroprene rubber and epichl orohydrin rubber.
Anmong thes&nsﬁebtédnehbubbeh #ag.sili.cone-nodi fied 5 fluorocarbon rubber
are preferably used in that they are high in nolding and processing ability
and el éctrical iRsglak2dngspaopeossesecthenbackisiwgeoananokenhdpirgaldl vy
conductive el astonmer layer 25 in this enbodinent is formed of a plurality
of 10 condectilee paflhstorting pbet const26caioangdEd anorthespemtoddmenta
pattern of electrodes to be inspected in a circuit board to be inspected,
the el ectrpf Aewkstande eflamitioch shoul d be nmeasured, and extending in the
thi ckness-wi se direction thereof, and insulating portions 27 interposed 15
bet ween t hese coﬁagct?@eléaﬁhCF@ﬁﬁrﬁgcﬁépﬂaénglgGlSFbemaﬁaﬁﬁﬂ}Y|nsulate

t hese conductlve path-formng portions. The conductive path-form ng
portions 26 éPétééEﬁngoFHEdCB?S$§H§FﬁQHCBﬁdéépﬁ@@rp§FHQQ¥@§np @fh@@ltlng
magnet.i ﬁg ﬁ contained at a hi h density in the elastic 20 | yneric
subst RF §lﬁprﬁﬁés 8&&%&‘?@ PEDGr 2PRETBINR- £i°de CAiVdt g’ﬁadfgisl y
conductlve el ast.oner state_oriented all gn in.the

t hi ckness- ﬁn§8rgﬁpchPoﬁgﬁh8F§8Fn§s 8P5&PPyH°9F&§FFéP@ﬁ: §°9§t
Conducti ve s.ar rned respective chains of the 25 conductlve
particles BBQEQ tﬁeBSt erP g%%d ‘the insulating portions 27 do not contain

the conductive pg &'CgES Ehé&a%l% iysﬁﬁgﬁgk¥a%%%t%hnﬁé SPatusSEosS Lhe

conducti ve partlc es conductive pat m ng portions 26

and the ingdl %h&&ﬂgehﬁshh%cQ9h$”%%% 3%%%&%3@@%W@@ﬂ A9 gt fb%%? naterla

of the back- S|de ani sotropi cally conductive el astomer |ayer be
used ti® Sai®cpakt behed 8)dpsébelares auiriaese suppdy %nwh%fwwyg-faﬂke

ani sotropi cally conductive el astoner
voltage measurement.
[Description of Characters]
1 Circuit board to be inspected,
2 One-side—-electrodes to be inspected,
20 3 Other-side-electrodes to be inspected,
5 Circuit board for inspection,
6 Inspection electrodes,
10 Connector for measurement of electric resistance,
11 Composite electrode sheet, 11A Laminate material,
25 12 Insulating sheet body, 13 Through-holes,

15 Movable electrodes,

15A Conductor for movable electrodes,



| ayer 20. In the connector for measurenment of electric resistance according
to the present invention, the front 10 .side anisotropically conductive

el astonmer | ayer 20 and the back-side ani'sotropically conductive el astoner

| ayer 25 preferably satisfy one or both of the follow ng relationships (a)
and (b). (a) The back-side anisotropically conductive 15 el astoner |ayer 25
has a thickness greater than that of the front-side anisotropically
conducti ve el@slombiohayerelOctSpaesfi Lokl Metaslppageng t hat the thickness
of the frontside anisotropically conductive el astonmer |layer 20 is T1l, and

t he thi cknesk’ dfirheg azktsi He Bxtevrabpieadiyg20etohtadii ve el ast oner
layer 25 is T2, the relationship, 1 < (T2/T1) 5 3, is satisfied. (b) The
back-si de antSdiFopttaidy ohieEreRical byt erpdurhiee obaphemasr 4A¥SE: | ower
than that of _the front-side_ anisotropically conductive el astoner |ayer 20.
25 Speci fi cat?¥y, La¥phosPHEeE naf ¥ReaRhFaRERIGRLILKeCPRENELEVEE

ani sotropically conductive_ el astoner .| ayer 20.is D1, and the hardness of

t he back-side an?gﬁ?EB%?EaﬂPyeEBgaﬁﬁﬁpgematgfl@ astoner layer 25 is D2, the
rel ati onship

0.5 / D1 1. 1S. isfied. The f -sid
anisotroppal%§ %%ﬂ%ﬁé%?%% %?ggfgﬂéﬁl$§;é$rtgoﬁﬁd Sherggék?;ige
anlsotroplcaééyl§ggggg%%§§p§ﬁglgﬁéoner | ayer 25 satisfy one or both of the

(a) " and , ere

rel ati onshi ps y’the novabl e el ectrodes 15 are surely

moved in a d%éeﬁéﬁogi%Q&ﬁég'£8€59§£5a§gygg8§dﬁé99b&h§%£EQB&E?§?528§,Of the

i nsul ati ng sheet nanel y, Irec ressing e bac

ani sotropi capby £OPAHCELMRE! 88t QHREN 100 BYBE c4P1YheBnkie i Nt - si de
ani sotropi cal ly conductive

10 elastomer layer-forming material,
26 Conductive path-forming portions,
27 Insulating portions,
30 One magnetic-pole plate, 31 Ferromagnetic base plate,
32 Ferromagnetic layer portions,
15 33 Non-magnetic layer portions,
35 The other magnetic-pole plate,
36 Ferromagnetic base plate,
37 Ferromagnetic layer portions,
38 Non-magnetic layer portions, 40 Upper-side adaptor,
20 41 One-side circuit board for inspection,
42 Inspection electrodes, 42a Terminal electrodes,
43 Connector, 44 Wiring circuit, 45 Pressing plate,
46 Elastic cushioning plate,
47 Anisotropically conductive sheet,
25 48 Electrode plate, 49 Standard arrangement electrodes,
50 Lower-side adaptor,

51 Other-side circuit board for inspection,



el astonmer | ayer 20 is pressed by electrodes to be inspected in a circuit
board to be inspected, the electric resjygtance of which shoul d be neasured.
Accordingly, the elasticity of both front-side anisotropically conductive
el astonmer | ayer 15 20 and back-si de ani sotropically conductive el astoner

| ayer 25 can be effectively utilized, so that the required el ectrical
connection between el ectrodes to be inspected and inspection el ectrodes can
be nore surePy ABRPRGEHOBVEACFRTradepr Eart cBsERELt SubPlynspect ed having a
scatter of 28 groéected hei ghts of the electrodes to be inspected in a
great degree22¥hteFBiaplt RieRhEcdesTIOR FRFreptt RUPPAYNL - si de
anisotropica%#ylcondu tive glastoagr |_ayer ;0 and t he backsi de

ani sot r opi caP Py BBRAGELPUeSEPGEEBHEF EQYeVC252P€, MPBPUSEMERANpl e, 0.15 to 3

mm The thic S 11 f the front-side anisotropically conductive

el ast oner Ia5§§ §6£$§%a?o?£%§gﬁﬁﬁ8? 955V?3£Tgﬁnwgasggeéﬁ8%vhe t hi ckness
(T2) ofethe Cck-Si i SPLT Qpl Iy, ctive elastoner layer 25 is, for
exanplé% 0.19?0&%§%§§t$ﬁé g o@£%§§é0¥%§§ggg0nnector for neasurenent of

el ectric resggt n e exanple, in the 5 foll ow ng
manner. As iF?u§?§§¥gg ?ﬁﬁﬁgg?gﬁg gew%%$hate material 11A obtai ned by
formng a nmeggh |@UﬁrCéﬁ&uQﬁi%erBEHDEo§HEB§CEOQE§Wﬁ§,SurfaPe in Fig. 4) of
an insulating sheet body 12 is first providéed, and a plurality of

t hr ough- hol es6#31h3@ea€8nd0ps0tasnE0 Birdap1hL Al Wlgbkiont surface toward

t he back surface of the insulating sheet body, "or specifically, having a
formof a trbacrtedstngepaadeexsentdebgek) tberlbBicekpasspwase,di rection of
the sheet body are fornmed in the insulating sheet body 12 in this |am nate
mat erildl 11A615Sheundadidngrtangepahteehbecorvdepondi ng to a pattern of

el ectrode to be inspected in a circuit board to be inspected, the electric
resi stance of2whnthothopidabédyneasduetiivasshektistrated in Fig. 5.
Conductors 15A for novable electrodes in the formof 20 a truncated cone
are then for¥@dCircuistbeerdhteged inspechediespective through-holes 13 in

t he insulating sheet body 12 of the |lamnate material 11A as illustrated in
Fig. 6. Ther2aft2? Eiegtredapytel bet ivgpsciedof I8h&oweguisupt Lyadesdiceand a
wiring part (not illustrated) are formed by 25 subjecting the netal [|ayer

16A 'to an et¢hi RYSEEBAENBAINES PEABOESPErti ons thereof as illustrated in
Fig. 7.. An iggulgéigg ée ion Gis gresent et ween each of the 34
statidmary ef BetFRdBECRBS ahQr eSEATBREL ABPRONduct ors 15A for novabl e

| ectrodes f hereipn, . A di the stati | ectrode 16 i
Ctate com ngt PaEBeneC chACAEE SPELVEREREbnERLar ST8R T or & movable

el ectrode. 5 o. gygﬁng t h - in the insulating
sheet body 156?%ﬁ?ﬂ2§2%%%e£% oceés? ﬁggagéegggdggkﬁggégsbrocessing nmet hod,
dry etching nethod or the |ike. However, the |aser processing nmethod is
preferred in that the through-holes 13 of tapered shape can be fornmed with
10 ease. As a nethoEQr MEBH FER t BERREIG COOT STAB AT hPENTRYRDI € el ectrodes,
may be used (1) a nethod Tn which the metal ayer 1o6A 15 used as a conmon
cat hodzn el ect r odeheoeflBpasinknaBdofi theapiesahti Aheehlte ohhwaugh- holes 13 in
the 15 insulating sheet body 12 by electroplating, (2) a nethod in
hereinafter be described in details.

<Connector for measurement of electric resistance>
Fig. 1 is a cross-sectional view illustrating the
construction of an exemplary connector for measurement of
25 electric resistance according to the present invention.
This connector 10 for measurement of electric

resistance is constructed by a composite electrode sheet 11,



whi ch a conductive paste containing netal powder is filled into the

t hrough-holes 13 in the insulating shee23 body 12, and the conductive paste
is then subjected to a curing treatnment, or the |like. However, the nethod

(1) is 20 preferred in that conductors 15A for novabl e el ectrodes conposed
of only a nmetal having high conductivity can be fornmed. A back-side

Cupper st Facorh PRaC; s FpEhPRbITRA 1 BhaPstPa, SAAEEAPBo0H 755,200 1 The
Lhr oughhol g5 cdgzgi JYLEckn Paomgmghgeadlgﬁ tRe FRKAR gupkact qdga ave

been forned. Ica ayer erelna refrérre

"e|aStO”ErsEPEHEQQiHHFQQ'ah '8¥9Ehé 35 gEc%Q ﬁ@'%ﬂh%%pﬁﬁa' 4

conductive el astomner ayer OI’ m ng nat e con UCtI ve partl cles

exhlbltlngeﬂngsgth§§1eeﬂaabeﬁdltg §naa|EHHbﬂn€§%eﬁh%E HereRtR@RYMEri C
substance, which become an insul ating elastic polyneric substance by

curing,5 anghbasbBy hhpatRquifaedahikekRepscalllocerdueribackisdtbaees of the
i nsul ati ng sheet body 12 and the conductors 15A for novabl e el ectrodes
formed withaperh25t hnoeghabhdyestihBklindandmanetedgonat thepblaekplsat€ade and
the other nmagnetic pole plate 35 for form ng an ani sotropically conductive
el astoner lapperaserfincangedFag.t b¢ ofpehesuphposiak thecelrasicosheetor m ng
material |ayer 25A and the |lower surface of the insulating sheet body 12,
respectively,asnd5an| kuseraaédlendEng. tBrminadaild pmevidgdetitcapokedgpl at e
30, ferromagnetic |layer portions 32 are formed according to a pattern
conf or mi ngefoaalpairats of tbadacsheetpand- flevsirsg portions to be forned on
a lower surface of a ferromagnetic base 20 plate 31, and non-magnetic |ayer
porti ofs 33 are TBenEemBPsbEfeflprhcedet BRAethelphagesnainanilehinge
f err omagnet | aye rtions, 32 have_been forned. In the_ other
nagnetic-pﬁb@eﬁlé?gy3gz Br FBAEn8t PLUFgY&LYpBiEt thxough-Bedesoldded
according to éh ? nﬁ gattern 25 as % Eattern of,.condycti ye path-form ng
portions t3°68 FEFREALBH AR GPFeriGFPEEE 8RS PiFFS Qﬁe b ?@nplate 36,
and non- magn y rtions 38 ar places than the
ol aces at RS, a8 BerRShkbRerrE e dharush %8n§1§ftﬁ39ssb38n5feomed
El ect romag a arrange upper, syrface of said
Qﬁgg 8& §?egp ?rcgﬁ% BQ%@F thapd ngg %d REle Iic

one magnet | oFe the ower “Suf 'he otﬁe c

magnetyiL- pegglgkahglgég @H@cﬁeéﬁ L@Hﬂggehgaehﬁeapewakﬁqn %Q%he%ngge'y'ng a

paral l el magnetic astoner-tormng material Tayer

t hi ckness- ﬁh§6u€htﬁ6&b9n1Bh§ﬁthlEh&999ﬁa%éh@ MR ARBRAY i gppol,e plate 30
and the other nagnetic-pole plate 35. 10 As a result, e conducti ve

particl es mshihbiki BgeamrgBaki 3B dssae@a&ﬂea h\beae,llgrstmrr&hef ehTickaerteri al
| ayer 25A are gathered at portions | ocated between the ferromagnetic
wise direction of the insulating sheet body 12 with a space
from the insulating sheet body 12. More specifically, each
20 of the through-holes 13 in the insulating sheet body 12 is
shaped in the form of a truncated cone that the diameter
increases from the front surface toward the back surface
(upper surface in Fig. 1) of the insulating sheet body 12,
and each of the movable electrodes 15 is shaped in the form
25 of a truncated cone conforming to the through-hole 13 in

the insulating sheet body 12. Each of the movable

electrodes 15 is supported movably in the thickness-wise



| ayer portions 32 of said one magnetic-pole plate 30 and the ferronmagnetic
| ayer portions 37 of the other magneticlb pole plate 35, and at the sane
time oriented so as to align in the t hi%kness-wi se direction of the

el astonmer-formng material layer. In this state, the el astoner-formng
material |ayer is subjected to a curing treatnent, whereby a back-side

ani sotropically conductive el astoner |ayer 25 20 conprising a plurality of
conduct i vedpatbtionnbagwpent thesf2énti-sivki ahikberepaddtliyveopdaticghes are
filled at a high density, and insulating portions 27 for nutually

i nsul ati ngelastsemeontlagérv20pahl- thenbagkpeitieonaisstiropiedlay t he back
surface of the insulating sheet body 12 in a state. 25 integrally stuck as
i | lustratedondu€tyvedelantonerabeyerddsScinbedcpr ecmssnea tbritngheat al yst
for curing the material for the polyneric substance nay be 37 contai ned
in the ani ssdeopptdl (apenddcsivéackastolibe taypacatednicngedatbeirgbf As such
a curing catalyst, may be used an organic peroxide, fatty acid azo
conpourd, B§BRE3LEH| Afen erfaFgwesointhecppkactswishcithec iargkpkadlof the

organi ¢ peroxide used as the curin? cat al yst i ncl ude benzqyl peroxide,
bi sdi cycl oBBRZBGP ZE?B?F&Q,SHFEBH? Bér 5RPd&RZAYIBThedRt 18Ut tHEr oxi de.

Speci fi ) ,of t t i.d d d th [
catal yst | POFBUBCASBLFEFEEOHPUYofrr I 6. 10 Speci fic exanpl es of that used
th tal yst d iLylati ti include, Licly,k

catalyst e cuch a88pPAV] hTaPENPOFFAE aRotar SUFREFEor R BEdri MiniReRPEr at ed
’ Cai . Vi L ) 5 I ,

o oup- cont el B9ehLoYARE: BIRLEXAS, oY HYLR) LaYRE Bl AL QA GO exes

Lrior ganopbesBblag.0r é@heamgtagsdae@ Pledtl Bylhodget ul 136ekabe Bl Aklaym

chel ates, and cyclic diene-platinum conpl exes. The anount of the curing

cat al yst U§§ghi§sSHb%§QEYa¥Q gehmetednl B YegWodl ihBeuling @het he material
for the polyneric substance, the kind of thé curing catalyst and ot her

condi tionsyieintiBgesubiEng blraabNBRY. olfowR¥Cbpehtings @¢Nehal khrdugh-15 parts
by wei ght per 100 parts by weight of the material for the polyneric

subst ance. hddekn1Bh&nanhsotinepilaalihy efediCbovdy @Rashoaelsthayeicbaifigng
material, may be contained a general inorganic filler such as silica
powder, colihtbdab sbhiaat aéthgehe md3fabillei edeatrades 1% .aInnedded. By
contai ning such an inorganic filler, the thixotropic property of the

f or m g naewbpdliimpstensacbdpft hbevisseddionpriyhedectt riodesnd$ hisglfo rived

di spersion stability of the conductive particles is 5 inproved, and

nor eover tHe §Br &AgBHrabunHe thes dironfigsamies opesdingsl Iof eorduerilvi&yel ast oner
| ayer can be nade hi?h. No particular limtation is inmposed on the anount
of such an (fR&r §ZATMRLEI | BeFodssd. CfiohBfethronghgde lies 43 &hgeusfount is not
preferred becaTse the orientation of the 10 cqnductive particles by a

magnet i c f-BPY 85ARE: TEELPHS § 20RUS &Ge openings of the through-
holes 13 as illustrated in Fig. 2. Each of the stationary

20 electrodes 16 is electrically connected to the external
leading terminal 18 through a wiring part 17 formed on the
front surface of the insulating sheet body 12.

As a material for forming the insulating sheet body
12, may be used an elastic polymeric substance or rigid

25 polymeric substance having insulating property.

As examples of the elastic polymeric substance, may

be mentioned conjugated diene rubbers such as polybutadiene



The viscosity of the anisotropically conductive el astoner |ayer-form ng
material is preferably within a range ofg from 100,000 to 1,000,000 cp at a
tenperature of 15 25C. No particul ar Ilnltatlon is inmposed on a nethod for
formng the elastoner-formng material |ayer 25A. However, for exanple, a
roll coating nmethod, a bl ade coating nethod or a printing nethod such as
screen printing nmay be used. 20 The curing treatnent of the

el ast oner -Fephbeng pateradl ruber, 26l vhyobrernentubbed, i aAtvhenetate that the
paral l el magnetic field has been applied. However, the treatnent may al so
be conduct%wtéﬁ%%mes@%@%%h@e¥h§uabgruea@.eﬁrmiovhérﬁéﬁabuEadhagﬁet.c field.
The intensit of the paral magnetic field ap

eIastonerf%?%?ﬁﬁ“%ﬁtE??% rl%ﬁgrhﬁgﬁ‘9%“%F%@e?58@9°gﬁ Fh?EﬁgftybiﬂﬁF it

ts to 0.0 f th
Darall ol rEQRSLYRSF | ENDSCRL RAlnte MabHErEorAyaLBRedieRa BRobkace of the
| ect t RS t d t d of
c cot LSk e OEBE TRRCEEy PRYBCY SopRRePREbE EARbIR: o Eoset, s
e P2l ElnlBaneh onld Ebde L o108, 300V EnLR00E | SnACHLEYAG, Ven o
metal lic erral exhi ma ne ISmIs used as er al"'tor formng

the conductgrsedpAher @Pa?@ggorL&BBQPdeﬁgégastgemgus kye path-form ng

portions 21 can sure ned at 'p s at t he conductors 15A

for nnvabl@?Eéﬁf$f9ﬁ§§r§ﬁeruQE@Eed51§i88§etPﬁbSQPdU€£H§§eﬂ§ApE8b yTByabl e
el ectrodes function as a magnetic pole. Condition$ for the cuUring treatnent

of the el agdp8ByhOr M-GBbER hliabthRYEhe2pfopyehlll-HR28NY éSFéQ&ﬁéraCCOFdlng
15 to the material used. However, the treatnent is generally conducted by a
heat tloeat seplber Speci fic heating tenperature and heating tine are suitably
selected in view of the kinds of the material for the polyneric substance
maki ng up the elastexanpies migthateigadl payene?bd, sthetahae, requi bed for
20 novenent of the conductive particles, and the |ike. For exanple, when
the nateriméntoonetietheryopettisgbseanne sschosm pedpémader enduepngyt ype
silicone rubber, the curing treatnment is performed for about 24 hours at
roon1tenperasyné, poiyabbars2sholrgsapodpetbylene aboephibalstei antdes at
80C. After the back-side anisotropically conductive elastoner |ayer 25 is
formed on Phbybatklenef hecephthadateqothasuppiragishsesipsdguch RA the
above-descri bed manner, when the conductors 15A for the npvable el ectrodes
are pﬂé%seﬂlpﬁlaCHiPéé@PoﬁeﬁbﬁévdPPE¥SE&EEn§urP8é¥aFF5%PPH§rﬂ#8nt sur f ace
as |IIustrat g g g t he conductors 15A 5 for the ng gble el ectrodes
are easilyP$ %SF 4 8 ?roﬁ?%HBrPﬂg PREr n§CENELE BEAY"22 BRLYRUE2HARDEI on of

t he conductois %é

1ﬁ Ii | ow, PAsY {PHREY ?%n%?% gabPegg?gc%Od g tighgg&a ? ﬁtHQ% igget body
thi ckness- ¥bgodihethloBnsCaftd 124AEAAERY gtgﬁogbggQ 19 come into cont act

with the i ace o I'r correspondi rough-holes 13 in the

i nsul ating sheetabogdy 1Regte EH&"FQg§8 bbhyﬁékékegubgtﬁhges1lrethereby the
conposite el ectrode sheet 11 is formed el astoner-formng material |ayer

20A i ¢ hepreferably used. Further, the thermosetting resins are
preferably used in that excellent heat resistance and
dimensional stability are achieved, with polyimide being
particularly preferred.
The thickness of the insulating sheet body 12 is
25 preferably, for example, 20 to 1000 um, more preferably 30

to 200 um, particularly preferably 40 to 150 pum. When the

thickness falls within this range, the movable electrodes



15 formed on the front surface (front surfaces of the insulating sheet body
12 and of the novabl e el ectrodes 15) of the conposite el ectrode sheet 11 as
illustrated in Fig. 12, and one magneti4® pole plate 30 and the ot her

magneti cpole plate 35 for form ng an ani sotropically conductive 20

el astonmer | ayer are arranged on the upper surface of the back-side

ani sotropically conductive el astoner |ayer 25 and the | ower surface of the
el ast omer - f gr BhAgpABERLLAE kBY@hnéd@Aon 8§P8MbNYCLY-esEhagl FRRRENRL SN f Or
exanpl e, are then arranged on the 25 upper surface of said one

magnet i c- pehenptakg 30eandnhbetkawedb suetaeedek kherember mmanat iig- pol e

pl ate 35, and the el ectronagnets are operated, thereby applying a parallel
41 magneti artaabdmeatt petehastoner-formng nmaterial |ayer 20A in the

t hi ckness-w se direction thereof through said one nagnetic-pole plate 30
and the ot her nafseadimapektapl dbe BbrmAsgathesmbvablkeetenduotiegelparti cl es
exhi biting magnetism5 dispersed in the elastoner-formng material |ayer
20A ar & gathgrmdtaripdr mhgnbel usetiedobdbnees tilie isenr coagnettios haydng
portions 32 of said one magnetic-pole plate 30 and the ferronmagnetic | ayer
portions 3%estaihehardaesaagheti epamplgl apemgtalasticht ashaisked /t ilmen,
oriented so as_to align 10 in the thickness-w se direction of the

el ast oner - FBPAL Ry RBPERFal IPafler SILNCENPE SLHFANUhe 38 3ddoNethrseritng

mat eri al Iayﬁr IS subjected to a curing treatnent, whereby a front-side

ani sot r opi 8a FWlEBHSUEPF§§°§PaQFoﬁeFuF§9ePr?§u€5nﬁFi§iﬁQnQUSF&WQIity of
conducti ve ga%h-forning,gortiog; 15 21, in whi%B t he cgpductive particles
are fill edPaf “BhEORIEHNGBHsPPYIRING L FRSRE MeS2Sr MPgnD2 35 G nut ual Iy

i nsul atj ng,these_conductiye,.path-f.orm ortiqgns.is.for.nmed on the front
surfaggiofHPH8V85ﬁp85PF%aéIé%tP585e§%kgg %feﬁnlg §b§ﬁe%ﬁ egral |y stuck as
illustrated i I +13..20_ln. above-descri bed process, the paralle
magneti c fgSPQuEEgVﬁég %% Fﬁglépggfoner-forning material | ayer 20A and the

condi tions for tRgeguLi t@%85?5%HEPBnQEPE?Eg?L'c%%?”E nkakwipg mterial layer

20A are the sane as in ormation o back-si de ani sotropically

conducti vee2gs8bRak0TBY cha¥er adaha HRekealiler ando®topfikallleadi ng term nal
connected to the wiring part of the conposite el ectrode sheét 11 is 42

provi ded atoafuedgeeobiashtameratiayeirt Rst e Wwharkh & ¢awdriIselr o cally
conductive el astonmer |ayer 20 and the backsi de anisotropically conductive

el ast orger kayi@uczdveopaRd - riciegl ot ivwist @qe aqwad 2Asadda chlidonda iefinighe
conposite 5 el ectrode sheet 11, respectively, thereby the connector 10 for
measur enenttok aliebt deasiey sbhanite tdvel Iparstircdtesd exh iFiginl imagmeddismred.
The above-descri bed connector 10 for neasurenent of electric resistance is
used by ar padgengendibet waerthe 1 igkmesisitwisef ddmecsiign slfe@addddayEn o be
i nspected arranged on one side of a circuit board to be inspected, the

el ectric résestateeldy WiiseHadiesulby Hesvdaddmed Poditd anfs gectdnsh % ect r odes

6 arranged according to a pattern corresponding.to, the arran%Fnent pattern
of the onef§PHeeaCh other, are formed as described below, a metal

20 exhibiting magnetism, such as nickel, iron, cobalt or an
alloy thereof is preferably used as the material for
forming the movable electrodes 15 in that the conductive
particles exhibiting magnetism can be oriented so as to be
surely gathered on the front surface and back surface of

25 the movable electrodes 15 and arranged in the thickness-
wise direction of each layer by applying a magnetic field.

The front-side anisotropically conductive elastomer



15 electrodes 2 to be inspected on an surface of a circuit board 5 for
inspection as illustrated in Fig. 14. The oneside-el ectrodes 2 to be
i nspected on the circuit board 1 to be 1 nspected in the enbodi nent
illustrated are in the formof a sem -sphere projected from said one side
of the 20 circuit board 1 to be inspected. As the conductive path-form ng
portions 21 of the front-side anisotropically conductive el astoner |ayer 20
and t he cohaveri¥e pathhisremhgdpoentons Zerwedt hE baphvirddiswi o6t ropically
conductive el astomer |ayer 25 are 25 pressed by the one-side-el ectrodes 2
to be i nspeer@dchivet pa hn§9§@%P§np@FgéPﬂéd§§ 8rrepgefogapreseredirgdes 15
and stationarg el ectrodes 16 are electrically connected at the . 43 sane
time to thEPr cB?FE%BBnGFnGlSHErggﬁé EPeE?rbééEeEth (o135 PnQﬁéEPé& t hr ough
t he conductive.p formn ort of the fron S|de opically
conduct.veb%?aétﬁﬂePe|apan§8 SRR FTRBF Tt foTPRSBEERFGnOB BELFBAGS 6 ar e
5 el ect onnected to thelr correspondi ng e el ectrodes 15
Chrougth ¢ HEPEEURE: RARUFRLY oFRPnGEBrARBHs LDCEBF ?ﬁécﬁasﬁsswaée
ani sot r opi nd el oRer [ he novabl e
8?% £$80 Eﬁ% L& ﬁ& s &gtomgr theog go

el ectrodes are FR-a |rec i on n1the

front 10 sycfgcenotnbhe LosuLatid BHERLcbodyy 2@339@9@ 1t<a the proj ect ed

hei ght s of e one-si tro e I'ns e pressing force

tfa“S”‘tteﬂu%ﬂ&@ﬂghlhgﬁlseadﬁﬁébéeceﬁhbcEQ@g‘BQtHQEBEH ﬁg2%09E15R§.
front-side anisotropically conductive el astoner |ayer 5 Under such a

state, one of a phérabhéiceivéhpatnersiflengl pettodnas 21t arbeenBApected in
the circuit board to be inspected is designated, and one of the novable

el ectrigde fbrmed Byathobany ebaateedeelpaelteelescal kxhébameaged to this
desi gnat ed one-side-electrode 2 to be 20 inspected is used as an el ectrode
for currenhagnppiym aadbkheoathéneds attsad haghadeakacyr dde thex elalstdge
measur enent, thereby perform ng nmeasurenment of an electric resistance as to
t he desi gnpbégmekdct soldethncbemakipgctipdthAcbasdi mgteaivie ofothect or 10 for
measurenent of 25 electric resistance of the above-described construction,
bot h novabEeontegtdedeniboandricallynarpdecsdveodd asgomert Rayesngdsiine

el ectrode sheet 11 are electrically connected 44 at the sanme tine to one
of the onedsp8arte| egirp@ed 8ot 8sh&oi ppeat 48 whenthhaeknegsrvdisge

ani sotropi cally conductive el astoner | ayer 20 is pressed by the individual
one- si'deel 8éFPEBESN2tRETBRE; ﬁ§p§é’?é&aéflyt hd lupitegitedpda §ig-1 3 - be 5

i nspect ed, electrlcFLeS|sta ce of i ch shoul, d be neasured.

addi ti on, gPH%B°Fﬁ¥espé 8nar§ &PEREFofY f85P§°F&Vﬁe&hPﬁn§ §FéF@ coning
| L0.10 CORLRRLEMLE bhe TRYED! 8 eLRcLiats ls DY e WRIGIG e on O
measured whth Bhgl BLeahShar R¥nYSlRg cple c%fndh%%l@%"%%'r‘f‘ucles P at

all or scarcely contain them.

20 The diameter of each of the conductive path-forming
portions 21 may be such that both movable electrode 15 and
stationary electrode 16 can be electrically connected at
the same time to an electrode to be inspected corresponding
to the conductive path-forming portion 21, or specifically,

25 it is greater than the diameter of the opening on the front

side of the through-hole 13 in the insulating sheet body 12

though the required insulating property between adjacent



el ectrode 15 and stationary electrode 16 electrically connected to the
one-side-electrode 2 to be inspected as an el ectrode for current supply,
and using the other as an el ectrode fo@avoltage nmeasurenent. 15 The novabl e
el ectrodes 15 in the conposite el ectrode sheet 11 are supported novably in
the thickness-wi se direction of the insulating sheet body 12, whereby the
novabl e el ectrodes 15 are noved in the thickness-wi se direction according

to the propegd@et hes obhenofokhehy BOre96n8SPONIENGLENG- aLHE0LCtrodes 2 to
be inspected when the front-side anisotropically conductive el astomer |ayer

20 is pressed byashexamerss der eteet c6f@scLive PertDepest edmak&nghap t he
irregularity-absorbing ability of each of front-side anisotropically
conduct i vetled astndectiayepah-2ormbadgbpoktsbde abi smayopecakhyieaaductive
el astonmer | ayer 25 formed on the front surface and back surface of the
conposite particbee sfiemétdls erbpbitingl yagoebibm, sdbBhehbentickely
utilized. Tn addition, high-sensitivity pressure-sensitive conductivity can
be achiSevetrén andhcolpaihe pavhicsedeofinaddoveptbekkpfcendupairtécékast or ner
| ayer 20 and the back-side anisotropically conductive elastomer 5 |ayer 25
si nce bothC@ﬁéﬁ%nsn@esaﬁhs@tmepaéalP§rééﬁ¥aétPb&aénagtbweusnagethzéeand
back-si de ani sotropically conductive el astonmer |ayer 25 may be small in

t hi ckness. PREESFHRRQGRY, CAFGhPRERAELEFoANFePiLABL NPt fheaRoB8 RakitéFéBSeven to
acircuit bpard 1 to be inspected, which has . protruding one_10

si de- el ect YbHRs22Meb2hel PN 80988dpF8PéEFEaVFE¥m1SHShS Bt 909t SEh¥SEirr cui t

board, a sca;%e&.of grogﬁcéed heiggts o£.sgid ogg-sidﬁ-glectnodes.Z to be
i nspect ed BRrngegrBart £8°THAY ¢ ABS BROIFFEd e 88GP&REAL P8 V&FBEt ri ¢

[ . I f .15 S L. i i nal
1o ol At v RAFPySTeR 08 K RO  PRBRE e nR AT o BB PRbTE e ERRRA0 BN 7

Lhe COMROSLLeqeh et had8soBEcho inetNBastakhanany ebes! pades ifcanabe

el ectri cal onnected to a er throug e externa ing term nal

18, whereb t e e : | ;s e@npe .t,he e el ectrodes
15 throughﬁ% gk%%cﬁggiﬁgggn#gg%?g%?%a¥ﬁ§ﬁcgnggggﬁeglggagggﬁgglﬁayer 25 may

be providegadsrihe sHeResk! ANCcREECHLOEBBaR+ Accordingly, it is only
necessary for the inspection electrodes 6 to be in corresponding relation

of one to one W AlohfietRagesi gerEbcebecbredesed b9 G8ihgspeeked of the
circuit board 1 to be inspected, so that these electrodes are only required

to havues a pareislbbst ast cakkypeguakblee tha platindethlacwitiies me4@l2 to be
i nspected. Therefore, even when'the size of the one-side-electrodes 2 to be
i nspect ed havihg gbpductnboatdvitye bechnapegbéd iog sidler wle | nspection
el ectrodes 6 corresponding to the one-side-electrodes 2 to be inspected 5
can be forpeafairehlyayeedso that the el ectric resistance neasuring

apparatus can be produced with extreme ease. The connector for mneasurenent
of electric resi§hgnparticle diameter of the conductive particles P

is preferably 3 to 200 um, particularly 10 to 100 pm in

20 order to achieve easy deformation under pressure of the
resulting conductive path-forming portions 21, and to
achieve sufficient electrical contact among the conductive
particles P in the conductive path-forming portions 21.

The water content in the conductive particles P is

25 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



according to the present invention is not limted to the above-descri bed
enbodi nents, and such various nodifications 10 as descri bed bel ow may be
added thereto. (1) The shapes of the tﬁ?bugh-holes 13 in the insulating
sheet body 12 and the novabl e el ectrodes 15 may be any ot her shapes than
the truncated cone so far as the novabl e el ectrodes 15 nmay be supported
nmovably in the 15 thickness-wi se direction of the sheet body. (2) It is not

essential &enditeohsoBhnspéevantsetr @Rhebhkythenduehiryenekasitosabbliager 20
and the back side anisotropically conductive elastoner |ayer 25 to be

integral |l yist thk 6pohbesidsubaisbgrepeetlbgdyohducatgdeoehastdterodi es

separable fromthe insulating sheet body 12 may al so be fixed to the

i nsul ati nglaheet 2bodpoi2tby progectaeanshefd8pfThe front-side

ani sotropi cally conductive el astomer |ayer 20 and the back-side

ani sotropi cal | y Eoadpcepoetebnsebnthel agndugsiveepastirilast Bdinothhose of

25 the so-called uneven distribution type that a plurality of the

conductd vecpREncEsV R RgthoferBang2poredonse2ar igngeeferallyt &t &oi 94l at ed

mutual [y by the insulating_portions 22, 47 27, and nmay be those of the

so-cal | ed BPEpePERECEPPeYt RatocoRducPrVELIpEAaTrdVeprPLgrabdynti #8d4Pk an

el astic polyneric suhstance form ng a base material of .an anisotropically

conductivelélﬁgfﬂﬁeP IXQEPanfaagFgPé'SISrFEHFeBrQB°§§lPB &fr 2RYETi n rows

in a thickgﬁss- L, Se, irectkon of _the %Iastoner | ayer ang di spersed in a
#8n i (P

pl ane dire het&of2¥sPEyAFEERFYLE FlsFPRReG2PRSFIEY. TP5™ (4) The
oLt onary BhAGES 80830k J7U TR 08 5T 1B LSUBRIILIA NS IR Lesect [ ve
on th%ifrogglue. If the proportion exceeds 60% on the other hand, the
resulting conductive path-forming portions 21 become
brittle, so that elasticity required of the conductive
path-forming portions may not be achieved in some cases.
The insulating elastic polymeric substance making up
15 the base material of the front-side anisotropically
conductive elastomer layer 20 is preferably a polymeric
substance having a crosslinked structure. As a material for
the polymeric substance usable for obtaining the polymeric
substance having a crosslinked structure, may be used
20 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
25 rubbers such as styrene-butadiene block copolymer rubber
and hydrogenated products thereof; silicone rubber,

fluorocarbon rubber, silicone-modified fluorocarbon rubber,



side of one through-hole 13 in the insulating sheet body 12. In such
construction, each of the stationary ehﬁftrodes 16 may be electrically
connected to the external l|leading term™nal 18 by an independent wring part
17, or a 15 plurality of the stationary el ectrodes 16 may al so be

el ectrically connected to the external |leading termnal 18 by a common
wring part 17. A stationary electrode 16 nay also be forned so as to
surround opthyhgseoprobelénentopoilgmet aldbbehe tbhethghehebbbe3. 20

<El ectric resistance-neasuring apparatus for circuit board> Fig. 16

i |l ustratesoiviestensrrvbberoncblouapeenet ribbeasastdanpéchdasahydgiappar at us
for circuit boards according to an enbodi nent of the present invention, and
FIG 17 isFaPR&ptanatory view, on an enlarged scale, illustrating a 25
principal part of the electric, resistance-neasuring_apparatus for circuit
boards shown in PreRd 18hesh; sSbldeeRecrrRBrEt andeshbdSarengodpfardt us for

48 circuit _boards is constructed by vertically arrangi an. upper -si de
adapt oP 40f ??EﬂﬁﬁﬁgBH BﬂégngEr?uéﬁﬁ e§6pi¥c spf FPSFR%G)tBﬁggaEPrcuit

board 1 to _be inspected, the . electric.resistance of which, should be
measured, AhdtatB ?8&§}bgiagdaHEBFSFséﬁga?Eéﬁé%H 8R9; RdSGEREFALi de (1 ower
surface inigggl %Q% ofrghergigcuit board 1 to be inspected in opposed

rel ation to each otAerr “Fh&-¢Freuit board 1 to be i nspected in this

enbodi ment is a pyLng 88iA?PQB£90§%§91igaﬁgn&§ht}982égﬁgg§?§gch as BGA

G €
or CSP and has a grea% nun%er of ~Sem eri one-si odes 2 to

be inspect gdyewhbsh; ar enak’ angediAbnki 98 @8RRLHY olfNat BEukRILYl o& Square
frame according to a pattern corresponding to a pattern of sufface

el ect nadescehdaceevtCcpabHCEBEmERyPpERYUALAE bBEehe@AndBdakoRregpbhalingart of
a surface 1A thereof as illustrated in Fig. 18, and projected fromthe
surface lAroaadpattébr othelesttbaee B bhehrasbecaedr eat andibeni®f
di sk-1i ke, other-side-electrodes 3 to be inspected, which are arranged at
posi ti ons bbarflokoekanphepetaedi cehpoedechaticngeaipithtle2@foivh@ch mm as
illustrated in FTG 19. These other-sideelectrodes 3 to be inspected are
el ectri cal Ejouddnbet mdatsortdei andoexespdidgndgnonbesitiéc&nessrades 2 to be
i nspected, respectively. In the upper-side adaptor 40, a connector 10 for
25 nmeasur egibnecofonl sbereof esndt Ansslbiinggpoleionss7udniterpolsedn in, for
exanple, Fig. 1, which is brought into contact under pressure with said one
surf ade of beheeenr hpse copdpeiivelrpshbéormdpocredtipasprddi ded. The
ext er nal Ieading termnal 18 of this connector 10 for neasurenent of
el ectric rBeFdpdh¥einsudptet thespl forgHRE VR PRENg foaElAg BOrtdons t he back
surface (upper Sﬁéface i.n Elﬁ. 16{ of. the connegtor 12 for neasurenment of
el ectric resistantg, CPPEUCtiKe; RATBaERTEIBE RAFSOPPEpreaPry E8fbucti ve
el astonmer l.ayer.,. I.s arranged a_gne-side circui,t board.41.fqQr inspection. A
lurality SPURRGoY: PoHEan G FPAee TP Ar tAsged Sindbiting "SPECt

magnetism to be contained at a high density in the elastic

20 polymeric substance making up the base material of the

back-side anisotropically conductive elastomer layer 25 in

a state oriented so as to align in the thickness-wise

direction thereof as typically illustrated in Fig. 3.

Conductive paths are formed by respective chains of the

25 conductive particles P. On the other hand, the insulating
portions 27 do not contain the conductive particles P at

all or scarcely contain them.



10 front surface (lower surface in Fig. 16) of this one-side circuit board
41 for inspection according to a pattern corresponding to the pattern of

t he one-side-electrodes 2 to be inspected of the circuit board 1 to be

i nspected. Each of the inspection electrodes 42 is electrically 15
connected to the tester 59 through a wiring circuit 44 of the one-side
circuit board 41 for inspection and a connector 43. On the back surface
(upper surface iksFilge déndottihe pacstsctescProakingoapdtdé for inspection,
is arranged a 20 pressing plate 45 for pressing the upper-side adaptor 40
downwar d t tondghtiave ebathi formshgoponygiphat 2648ndatlbeofinshidrtérgnpl e,

f oamed pol yuret hane, foaned rubber or the like to lower it. In the

| ower - si dee haigpierrsdymaniet Aebssateecinaing 2B bbarHabe materigpeetion is
arranged, and a pair of inspection electrodes conposed of an inspection

el ectrode S2efbackusidntaBippryonhaaahyi aepdectivecpéastomersiaygr 2550
vol t age neasurenent, whjch are arranged wwth a space fromeach other, are
arranggd of?Y heet v 8Rt Eh?fae@e(aﬁﬁéfw;aﬁfaee PRPRE§NCe6RS0fFRPRE UERET - si de
circuit board gl %or hgs gction fgr each ?f t he .ot er-sige-%lectrodes 3to
be 5 i nspetPel*©attsP 'ﬁg Fo2BLBAFFRPAHCRL LY e SBBHEFRY Vo L RE CRPFAngenent
pattern oflthe o%@er-side-electrodes 3 to be inspected of the circuit board
1 to be ins%%%fe $0 as to be located within a region of an area equi val ent
to the region ocgupj h S] de 3 . 10 i nspect ed.
Each of the inspggt#gg g%%%??%ﬁ% gérf%gggﬁ%gé%ﬁgsggpF%ggggl he i nspection

el ectrode pds{oEaiolL! 308oRRARY! £O°Rhe0b LOENRAL huhch BADCHLOR BheCt rodes

are electrically connected to the test throu ei r correspondi ng

mﬁrin91pirsyaésa§§s9£r5?§cgnm9rcéhqgce&oeugua;%oﬁeérda§é;fQb_hﬂ&p%ﬁbion and
a connector 54. On the front surface of the other-side circuit board 51 for

i nspecti onpa8kespHevaledoeoBpRBatl gstbadaeRneet kN8 skBRBRr 3296 rWaECh come
into contact with surfaces (upper surface in Fig. 16) of both inspection

el ectrode pPeferaBlycsateBEysuppl yrabdthnsgeeheoiogleatihgde 53 for vol tage
measur enent, which constitute the pair of inspection electrodes. The

el astic conakaetiogshepbena)S5andr ébhel d by a sheet-1ike hol di ng nenber 57
provi ded on the front surface of the other-side circuit board 51 for

i nspection in a 25) sTheebabhtsitis snisateopiuppélysuphdoetimeFi g. 16) has
projected fromthe surface of the holding nenber 57. In the enbodi nent

i |l usthiat edlaatpingr leyea gbuhabi By tbfickhess §reeltgst itbasothedt iofg thenber s
56 are provided independently of each other, corresponding to each of the
ot her - si deéFeBtredds 8nigosEophspéevegonduchdvei péastopesdr dayeto 29e

i nspected. 5 A pressing plate 58 for pressing.the | ower-side adaptor 50
upward to ?PFFlEﬂCPilﬁrréHﬁgﬂséﬁgtﬁ@aga5 es&%ﬂ&ééeéﬁowér r €208 Fig.

EI R e R G g e
aniSOtrOpiggh|¥hgoggggkhggs of the back-side anisotropically
20 conductive elastomer layer 25 is T2, the relationship, 1 <
(T2/T1l) < 3, is satisfied.

(b) The back-side anisotropically conductive
elastomer layer 25 has hardness lower than that of the
front-side anisotropically conductive elastomer layer 20.

25 Specifically, supposing that the hardness of the front-side
anisotropically conductive elastomer layer 20 is D1, and

the hardness of the back-side anisotropically conductive



el astonmer that exhibits high conductivity in its thicknessw se direction.

I n such an ani sotropically conductive el astoner, for exanple, conductive
particles are filled into an insul ati ng2el astic pol yneric substance in a
state 15 oriented so as to align in the thickness-wi se direction (vertical
direction in the drawi ngs), thereby exhibiting high conductivity in the

t hi ckness-wi se direction. In particular, a pressure-sensitive

ani sot r opi Sl d York@NAUG & v &2 &1 Bt RTer L fhate £OROYGLRYS, PRt BSge défﬁlﬁ'iPGk' n the
t hi ckness 20 wise direction are fornmed when 1t I's pressurized and
conpressed. j nid heathd eke@ss-wi se direction is preferred. Such an el astic
connecting nenbers 56 can be forned in accordance with any proper process,
for exanple, a p[rocefsoresciddethiso thapaineskl Pat@ndudppb e calastohed d- Open
25 No. 2000-74965. The el astic connecting nenbers 56 preferably have higher
conductivilgyemn 1heandtthe knecsk-side ahiectropitadby cd2dubaiven a pl ane
direction perpendicular to the thicknesswi se direction. Specifically, the
el asti © conhrstomer nbrper s256s pr s By abhy davieothichf ethet retatipnshépsi es
that a ratio of the electric resistance value in the thickness 5 w se
direction {® tardeflekt rvkerely sth@crovalPie ¢hecheodeandSdarecsubalys 1 or

| ower, particularly 0.5 or lower. If the ratio exceeds 1, a current flow ng
bet ween t HBPY#@pbRtd dhiEpetipndeowprd gkhe ekt seuppry Bremt kBei AEPBELi on
el ectrode 53 for voltage peasurepent through the 10 el asti ¢, connecting

nmember 56 DEELAER %ﬁg ,esbP?%%Tt+?gn%§e%E PRY i chRPeiN, sBnBlEaskLioRo
nmeasure electrigc resistance with high precision. Fromsuch a poinpt of view,
dhen the GPERTTEREoTRE TG READeR R B8O P EOP LI RLIY b§ORIHEFRYe CORAREPFSE 15
ticl t.ai i i L, at i i | i t , th
par L ghee 18,0 £ORLACE L e LOSHhet g, L BSLL S ROl BTG BRsL ance, he

vol ume. A‘&i&@E&R&Pe?§%¥Fe@otgg #Pé?&& igge8%§8££888s5%of8é.%H%ﬁgBEeEUPP'V

and the inspection trode or volt nmeasur ement i

ot her - si de; i § cil £ RPRIHo24af 06 1%@89&%&9&&? phef ls&aeuigt rb8astapleNm If

this clearance 1s shorter than Nzn,  a current flow ng between the

i nspecti ono £l @l £RdEn 521 d Obe CHEASRE§UPREY0RAING NG, | BRBCET hRRiBL 8t hede 53
for vol tage neasurenent through the 25 elastic connecting nmenber 56 becones

high, so thethitromy-beddi dhisstiopDcsdlP €o8@GctovaRasHECORALECLAVEY
resi stance with high precision. 53 On the other hand, the upper Iimt of

t he clisar angeand ¥etrrsidedahysbbeopizaslof cbhaueespeceilustbnepethiyen

el ectrodes and the size and pitch of their related otherside-el ectrodes 3
to be insp2ttean headeffegeneedy| ytalinedl 50508Balmthef rehusrebear ance is
too long, it may be difficult in some cases to suitablﬁ arrange the both

i nspect i oneteetriedéscagagnationobeneeen ehecstrhdessitdebel éospPe8&sd3 to be
inspected. In such an electric resistance-nmeasuring apparatus 10 for
circuit bodRdsipgpgeltpnpedegbsodesanan| bet mpEer E¥rstineéehpeveEeRVER proper
one-side-electrode 2 to be inspected and its cortespondin%

ot her - si detBl BcF+H881E PBape FAsPectRAPPAtECPA¥EPE BodF8tEefobe i nspected

|5 meagir o b0t 0ga" RLLGH DI TRRRE 1 18 1058 EEUEL BRBpdctaloRe,l noPect ed
great degree.
The total thickness (Tl + T2) of the front-side
anisotropically conductive elastomer layer 20 and the back-
side anisotropically conductive elastomer layer 25 is, for
25 example, 0.15 to 3 mm.
The thickness (T1l) of the front-side anisotropically

conductive elastomer layer 20 is, for example, 0.05 to 1 mm,



t he necessary position between the upper-side adaptor 40 and the | ower-side
adaptor 50, and in this state, the upp%g-side adaptor 40 is pressed by the
pressing plate 45 through the elastic ¢ushioning plate 46 to be | owered,
and 20 the | ower-side adaptor 50 is pressed by the pressing plate 58 to be
lifted, thereby bringing the connector 10 for neasurenent of electric

resi stance of the upper-side adaptor 40 into contact under pressure with
one surfacandfthéettickness boB2 df t bhéebankpetdedanhdobtropheaddye tine, 25
bringing the elastic connecting nenbers 56 of the |owerside adaptor 50 into
cont act unerepdypeiebeerelastomenclayeer2suis actonfexampierclil boakdmm.to be
i nspected. At this 54 tinme, the novable electrodes 15 in the connector 10
for measurenent Bte ARRYeTdesesiRedneenneetopvERr iReasuresertodft onard the
back surface fromthe front surface of the insulating sheet bod¥ 12
accor di ng $tetHELrofeLt e AR gARsPS BFofneednef e geXamBiey odBsthet o
be~insgect d ﬁf fhe circuit board 1 to be inspected by the pressing force
transnit t etPTHBtR% THE%5nduct i ve path-form ng portions 21 of the
front-side anis opj§ ductive e} astoper. | r 20. This ate is the
measur abl e statgéél p%%¥??%§l+§ %ﬁgbr%be% g%?hngggéP%g%El?o k? 17, in
this nmeasu , . OV e e 5. an tatlona trodes
16 are eleé r%gg ésﬁgoﬁégﬁ%ﬂg §P$§E§isg%g8?i%%&tggtﬁgérﬁ%gggeé%ggé?%g
one-si de-e d Fhspegt edeof t [ j :

i nspect ed kﬁ?%%ghgﬁgg?%g g@n%ﬁ@fi%é ggt%?fgﬁﬁg%éeggétPgﬁégz%°§? ?gels

front-si defapi 8051001 G841 Yaﬁ&nguﬁlﬁn‘!ﬁl?L?%Pn@ﬁrb@%ﬁf-theEn1§h%aﬁQPQQCt or
10 for neasurenment of electric resistance pressed by the

one- siige- et C4 & OleSw2déR PeomnsRectednt FohtheEe tbRatASPRE! bABKE! ectrodes
42 of the one-side circuit board 41 20 for inspection are electrically

connect ed gsorfheerotothespnadiagingvahéetebeay; odesspbcilfiaaghyt he
conductive path-form ng portions 26 of the back-side anisotropically
conduct i vehaV asgoaefotmyef @5triheatredabbrechrdt ertiesdibgahd shati onary

el ectrodes 16 are electrically independent 25 of each other. On the other
hand, pairthbtknespeeisendiérectiodesf whechheathbodpmsase €brmhd inspection
el ectrode 52 for 55 current supply and the inspection el ectrode 53 for
vol t age nebkerénenlabingeskeetibadyyldobnethéd Lamihate wekesdipdndiiag

ot her-side-electrodes 3 to be inspected of the circuit board 1 to be

i nspedtted 2BFOUGRNYhEC e aBRTEeENCcBAKEEEPARAAREDEP B6PakkesnicRfa state, one

of a plurality of the one-side electrodes 2 to be inspected in the circuit
board 1 to®hBCtRepectedPPsiBERPEhEFed” andibRE1Sf PPREANEPaBPe el ectrode 15

and statloggg egkggtrggg %?egkgggr%ggkg a%ggnggt%giEg should be

measured, as illustrated in Fig. 5.
Conductors 15A for movable electrodes in the form of

20 a truncated cone are then formed in a state charged into

the respective through-holes 13 in the insulating sheet

body 12 of the laminate material 11A as illustrated in Fig.

6. Thereafter, stationary electrodes 16 of the required

pattern and a wiring part (not illustrated) are formed by
25 subjecting the metal layer 16A to an etching treatment to

remove portions thereof as illustrated in Fig. 7. An

insulating region G is present between each of the



10 this designated one-side-electrode 2 to be inspected is used as an

el ectrode for current supply, and the other is used as an el ectrode for
vol t age measurement, whereby a current 3% supplied between the novabl e

el ectrode 15 or stationary electrode 16 used as the el ectrode for current
15 supply and the inspection electrode 52 for current supply of the pair of
i nspection electrodes electrically connected to the other-side-el ectrode 3

to be inSp§€&€ﬂoﬁ9f%eé988€£8§e5018hﬁndeéEQHaB@dtﬁaec§héﬁc%b%§t&@ﬂefgrto be

i nspected, and at the sanme tinme, voltage between the novabl e el ectrode 15

20 or statmepabyeekbBettodgedbrysnddanetbene! getbedentay ,veheage neasurement
and the inspection electrode 53 fox vol tage neasurenent of the pair of

i nspecti onsehetbhadgsetkectodaallbyisonneat edate tbaiagheéntsi de- el ectrode 3
to be ' inspected corresponding to the designated one-side 25 el ectrode 2
to be i nspechedctswithsthedcohtereby peAnMtvri agmbyapéef edectirederasur enent
of an electric resistance between the designated one-side-electrode 2 to be
i nspectted 56 ahsl atmeagonsrEspomdkibggother thirdegbl-bolleedé33inothe

i nspected. According to the electric resistance-neasuring apparatus for
circuit boargdletipgeshpevebadygciibé SheoRbPVEcProfesEot MaNpbgbreed

el ectrode 15_and stationary electrode 16 in the conposite el ectrode sheet
11 in the BohA8BFoPTre0efsingedstiPefentryf eELBePEi BetborfsPantbealdke.

el ectrically connected to one of the one-side-electrodes 2 tqo be_ inspected
at the sanBOVPWETwhERet h@SPFORFOSPAE1RE BRTSEHr o5 PAPLFTESAdL: that

el ast oner | er, 20 i he connector 10 faqr asurenent of el ectri
resistancetﬁ EPEQE@B"E?EFﬁeQSV8 ytﬁﬁgggﬁdéggpchF8d§§ OFHegewFﬁgpected in
the circuit _board 1 to be inspected, the electric resistance of which
shoul&' e ne3Sured. In addition, since 15 the novabl e el ectrode 15 and

stationary electégd &%Eﬁéﬁdgéﬁ;?gkﬁghéygbggggggggﬁérgf1§?pgogther, one of

t he novabl e el ectrode I onar el ectrically connected

to the onemabgsle'gigeegsdas€0m99 beseggheqlbsau g4ndd an Ghach’ ede for

current supply, and the other 1s720 used as an el ectrode for voltage

measur emenfetWhefghrranctl €5t Hsedr 88 at @BFRACAS ch®hblR @lketirbdeoapd 1 to be
i nspected can be neasured with high precision. The novabl e el ectrodes 15 in

the conposhkgoghechhadeizheat mdtailnihhte €aBNeGLRLghOhbllesmaasynerpRt Of
electric 25 resistance are supported movably in the thickness-w se
di rectimn ehsthatiRgubaktergbsagel 208y el2ctwgnaky nighe (T9Vabhe thloectinodes
15 are noved in the thickness-w se
which a conductive paste containing metal powder is filled
into the through-holes 13 in the insulating sheet body 12,
and the conductive paste is then subjected to a curing
treatment, or the like. However, the method (1) is
20 preferred in that conductors 15A for movable electrodes
composed of only a metal having high conductivity can be
formed.
A back-side anisotropically conductive elastomer
layer 25 is formed on a back surface (upper surface in the
25 figure) of the insulating sheet body 12 within the through-

holes 13 of which the conductors 15A for movable electrodes

have been formed.



57 direction according to the projected heights of the oneside-el ectrodes 2
to be inspected when the front-side anisotropically conductive el astoner

| ayer 20 is pressed by all the one-si de%l ectrodes 2 to be i nspected, so
that the 5 irregularity-absorbing ability in each of the front-side

ani sotropi cally conductive el astomer |ayer 20 and back-si de anisotropically
conductive elastoner layer 25 in the connector 10 for neasurenent of

el ectric resist aggectinchHel ¢f feclayety (NerbiAgdtetnradditeantot Ae thi ckness
of each of 10 the front-side anisotropically conductive el astoner |ayer 20
and back- stekaahosetrbpronahyymevadigli Yeyekast 26Br fbayed 35 amy be snal |

so that high-sensitivity pressuresensitive conductivity can be achieved in
each of thenisohropidalini sondoptivel gleehdueri keyerafboméngl mpspr268115 and
back-si de ani sotropically conductive el astonmer |ayer 25. Accordingly, high
connect i onwithi apnducyivanpactachpeveshébéhing magnetism saatélmegolbe

i nspect ed, which has protruding one-side-electrodes 2 to be inspected

proj ectded #rbhfiaiduppaesial £ae aj Pelymepdgr gubgtanger ewhdchppdldcted 20
hei ghts of said electrodes 2 to be inspected being great, so that the
required n%%gﬂ?%n%ﬂtlBFuéPEéPgi%l?§§F§tEﬁéﬁmééﬁcbéugﬂFépﬁepQVf6Pﬁé&9'8ince

the stationary, el ectrodes 16 on the copposite sheet 11 in_the connector 10
for neasur%ﬂ%%?agfnglgg?rFEqQSngsggfﬁgggsﬁrése BEP?éCBPIVaEgnnected to the

59 th h th rnal .| eadi 1 nal , d | i i
ol cct r odes A5 8L ERt ProEl Py -BoHRBEEEH PhCBReroaus holll ehE opPGabbsts” "
th h th - Sj I I Lye.el
provi ded on*RneosnnoEpRTectEaREORsS SOMHC I RSB TORR ok Bk hotEst! O,
el ect rgles, 42 Qﬁ?tgﬁeoﬂﬁ'ﬁégﬁcQEBEH'leQér§04$ EOEhbnﬁﬂggE'ﬁBgﬁE%'bﬂ =
corresponding relation of one tb one again3t the one-side el ecirodes 2 to

be inspectgd;gf piheeCibCHLE PRAMINd LA RAikBERephied11Thebatiateivkhese
el ectrodes are only required to have a size substantially equal to the

one-si de-ebegbtofles Zalerbarenspeshedd sa that upper Wiekakkeosi 28e0f the
one 10 side-electrodes 2 to be inspected in the circuit board 1 to be

i nspect ed é3astBhbr-EBemingpReteenael eat/eedesadangorhespon@dirngutr@acee
one-si de-el ectrodes 2 to be inspected can be formed with ease. As a result,
the el ectrbf thei shantetirgseheag bBppgr abys reapebkeipeaguasd with extrenme 15
ease. The electric resistance-neasuring apparatus for circuit boards
according toluberptedenn FagenBi.on is not limted to the above descri bed
enbodi ments, and such various nodifications as descri bed bel ow may be added
20 thereto. (1) FThosaideanpomadnatichpodedpfiase éRanfessomRgnkdiconnect or
10 for neasurenent of electric resistance may be used as the connector 10

for measur éA¥AF BPTERERSr 3¢ PESi $PAREE PRCPFEd@It Re PAGHEES or of the
construction 25 shown in Fig. 1. (2). As the qther-side circuit board for
 nspect | onCBREPRBAPEWSP. & BE TEBERL OF, CORAPGHSVEy BESRTorBUAG Ry e hsed
to be formed on a lower surface of a ferromagnetic base
20 plate 31, and non-magnetic layer portions 33 are formed at
other places than the places at which the ferromagnetic
layer portions 32 have been formed.
In the other magnetic-pole plate 35, ferromagnetic
layer portions 37 are formed according to the same pattern
25 as a pattern of conductive path-forming portions to be

formed on an upper surface of a ferromagnetic base plate 36,

and non-magnetic layer portions 38 are formed at other



59 so far as a state that an inspection electrode 52 for current supply and
an inspection electrode 53 for voltage neasurenent constituting a pair of

i nspection el ectrodes have been el ectrid®ally connected to one of the
other-side 5 electrodes 3 to be inspected can be achi eved. For exanple, as
the el astic connecting nmenber 56, there may be used an anisotropically
conductive el astoner having conductive path-form ng portions 56a and 56b,

whi ch ext eﬁ'ﬂacé@d@tﬁ’&ﬁ“@ﬂé'%{l%egaﬁ QhDER: chD %%Fr{:ﬂ!aﬁh%ﬁ%é‘%ggrlo

direction at positions corresponding to the I nspectio ectrode 52 for

current supplyiRg 3NensPspPsEtihopohegtrode 53 for vol tage neasurenent, and
an insulating portion 56¢c for electrically insulating the conductive

pat h-form ng porgieesr&agréds D6Pokro&xamees, ohper tAénlarkhhyslir shegntn FI G
20. Inspection electrodes on the tips of which a conductive elastomer is
provi ded, amghpledr sherfcOldF piaisl drfe pRIgHdHiRGpIRY pll e 3D usRD fe

i nspection electrodes. (3) As the | ower-side adaptor, there nmay be used

t hat 206 conpdsee rofsualf aafeherf- sihde otiheauitadiearicc-frarld nsElpaad i35, amd t he
surface of which inspection electrodes are arranged according to a pattern
correspondi reg etod rolre gutelier -agied @glesrttreste 13 neb yoeapmispiewt ed paralilelci rcui t
board 1 to be inspected, and such a connector for neasurenent of electric
25 resi st ame@ngs ishdvwelich 1R ghel elfaptameamflcsmivig eretierigloviakstr &bA he
surface of the other-side circuit board for inspection. The electric

resi st ance- idadlys i igp@ssrus s dimeEianh Weraeficiimugls sadid ggte for
use in nmeasurenent of electric resistance as to a circuit board to be

i nspect ed, "3#N@kRi ehPothePlataed @l ebtr bhRsctBebempaBpEdCeROprOPERLERI3PF OM

th th ide th f h b fo d. 5. (4) The electri )

r egi gtlé)ﬁ::e-s}‘lr‘?eg’s Eﬁ%qcapﬂgﬂﬁavet@%?”&toj&r‘greaﬁ‘it%( %se’ﬁeEd%?e fgllprfél“gacgrt%sﬁ? esent
i nvention gy al so haye fﬁch ? s%ructg e_as iIIUﬁtratzd in Fl§§ 21,
SpeC|f|caIF€ SREEPPHt” PRt RERSEPREET FRIPARPPAREENBAsIPYRY 4pPafifus for
[ it b , - S| 10, adapt 0 d i de surf

U DOar i M .8 A0 el A0 LA IS, A 0 R S e

75 5 e R A B U St fLiverserglace

FIG 21) of t 0 be I nspe y arranged in

opposed relald g L RAHL AlhEr drdign ! r'isiﬁ-ﬁ? aeaRt o e
connector 10 for measur ement oa%yeéIISéJct r‘%lc regjlo)gtoance aving t aé&}:eons%ructi on

shown jizn, perleeyagptesshi gndlatWeheNshRebEonaNbriBhec008bagt wRdgGH jBhESSUr e
with said one surface of the circuit board 1 to be inspected, is provided.

The externalid eadi nthidkdeysiviale B icd i CONMBCIOTa o - fE@siHgment of
electric resistance is electrically connected to a tester 59. On the back

surface (uppemasuadfiszde laydd.g.Ir2hiof dteetec,ontiestaladbnien— feasitignent of
el ectric resistance, i.e., 25 on the back-side anisotropically conductive
el ast oner ImA@Lials lavended sulgrestsidieaia ctitinparceaindnt, iwisgezhy on. A
plurality of insEection el ectrodes 42 are arranged on a
a back-side anisotropically conductive elastomer layer 25
20 comprising a plurality of conductive path-forming portions
26, in which the conductive particles are filled at a high
density, and insulating portions 27 for mutually insulating
these conductive path-forming portions is formed on the
back surface of the insulating sheet body 12 in a state
25 integrally stuck as illustrated in Fig. 9.

In the above-described process, a curing catalyst for

curing the material for the polymeric substance may be



61 front surface (lower surface in Fig. 21) of this one-side circuit board
41 for inspection according to a pattergy corresponding to the pattern of
the one-side-electrodes 2 to be inspected of the circuit board 1 to be

i nspected, and 5 term nal electrodes 42a are arranged according to a
pattern corresponding to the arrangenent pattern of standard arrangenent

el ectrodes 49 of an electrode plate 48, which will be described

subsequent f§ntahnedeipgthe sapiaeeropppet LyucpRduecthvei glastpmer t he
one-side circuit _board 41 for 10 inspection. The term nal el ectrodes 42a
are el ect ri¥e¥yLepRhedtBytebiehe PScONFBsPORUFABTi A2pRLYFEN BRECPROdes 42.
The el ectrode plate 48 s provided on the back surface of the one-side
Circuit bodr e SFIRRLEReFORLaRr ohBh RnaanfsBEPofPERPEPSconduct i ve sheet
47. The 1 electrﬁdg Igte 48 haﬁ, aon éhe surface thereof (lower surface in
FIG 21), tHarePany ?ge r Fakgeheht O8I & ?r%ﬁge49 arranged on standard

| attice points havi a. p.tch r.exanple, .2.54 1.8 [ 27 mm
The st§ndard arr%%%gggﬁ? %ﬁ%%??%%eég45§%r% 9%%%%0??5§¥§dgl%3n$}§3I%§320
connect ed ' d o] .qpe- 8k 4 Gl ' d 41
for inspec%?g%nghé%ﬁg%ygﬁefgﬁgéggrg%?%é?ﬁyﬁg%ﬁgﬁggfvg&gﬁégyeggb%ﬁgg?% a
tester 59 LOrougfel NASELMY LT POrbRObei bhusthiatedt-ghiclhepekeginade plate 48.
In.the anisotropically conductive sheet 47, 25 conduttive path-form ng
portions that fOSﬁé@Pﬂﬂ@Cékaﬁppééh§f0€h¥_th%Pea&BHCKBSSéoMﬁ§§nQ'ﬁgéalOD
thereof are fornmed. As such an anisotropically conductive sheet 47, it is
62 preferrgd thatceagchgceadutysveipalidkorabbspebbueRroaiteimed so as to
project in the thickness-wi se direction on at |east one surface in that

hi gh @loectrical spathficsénsbupléy o8 exbtbuked. ab thet bathdyet- sode adapt or
50, an other-side circuit board 51 for inspection is arranged, and an

i nspecti onhpdlecsibdeab2ofhoreaatient inuppty pnbdlaclynkpeehi catallgstsode 53
for vol tage neasurenent, which constitute a pair of inspection electrodes,
are arrangedciv &b plgpavacft chhpeaddh afdoshétsomnheleofropflasdntice (upper
surface in Fig. 21) of the other-side circuit board 51 for inspection

cor r espondiRgpuratedegspuphecbtpdpisgdeiépeanpogenridergshe i nspect ed
according to a_pattern corresponding to the arrangenent pattern of the

ot her - si deVéP¥LEE b8EENSPo2benYy FABBLEKEE  oP lekéPEMrdudt board 1 to be

i nspected sp as Eo be | ocat g,mighin are ign of an area equivalent to the
r egi ontSoccBpy tRY §eFﬁ@mSFﬁ¥$-%Fa 9§F88tF8gB S$XE8bE°MR ﬁé@geSﬁ On the ot her
hand, terninal electrodes,52a for. current suppl nd term nal .el ectrodes
53a for vobt gEI35oRBESEREREN DT aPROGPP ARG A e POPALRY Y 0 S5 pait er n

correspondLn t Lrang tter f standard arran nt el ectrodes
51 of an eraerrSae s BEOROEERR LAY, BhY, Srel el ML HIAENR 7 On L he
back surfaggmpiekgg.other-side circuit board 51 for inspection. These

termnal 25 electrodes 52a for current supply and terminal electrodes 53a
for voltage neaswﬁgnsmbuaeeoeleﬁérbgéhh& earAggsedukedt A8l ugerbegrondi ng

i nspection el ectrodes 52 for curren
20 selected in view of the kind of the material for the
polymeric substance, the kind of the curing catalyst and
other conditions for the curing treatment. However, it is
generally 3 to 15 parts by weight per 100 parts by weight
of the material for the polymeric substance.
25 In the anisotropically conductive elastomer layer-

forming material, may be contained a general inorganic

filler such as silica powder, colloidal silica, aerogel



63 supply and inspection el ectrodes 53 for voltage neasurenent. On the
front surface of the other-side circuit board 51 for inspection, are
provi ded common el astic connecti ng menB8rs 56 whi ch each come into contact
with surfaces of 5 both inspection electrode 52 for current supply and

i nspection el ectrode 53 for voltage neasurenent, which constitute the pair
of inspection electrodes. The el astic connecting nenbers 56 are held by a
sheet - | i kes {10l €H gk "EIBRInD Ta Prvddied, oy téentd DNingushaceanf the
other-side 10 circuit board 51 for inspection in a state that its surface
has proj eciresk-d4roia tiel saif f agiee ofh ikethod I nor spebey SF. thea foemendpodi nment
illustrated in Fig. 21, a plurality of the elastic connecting nenbers 56,

i ndependenidtyenfakach aidiered arehgrovsccesi tpr tlespeofli bgcomes hieighery
other-side 15 electrodes 3 to be inspected in the circuit board 1 to be

i nspect ed. tithed et sione ptak el Oy i of prlovi dendentive bacrkislesate (| ower
surface in Fig. 21) of the other-side circuit board 51 for inspection

t hr ougR aninpiewd opprcingreovennthet $ veergiekt of2thahresnbeirgde pl ate 60
and ani sotropical |l y conductive sheet 62 correspond to the el ectrode Elate
48 and ani oty el ¢34l bonerirdn Gl et celagoner t hayeppesl speemadaphdeh 40,
respectively. The electrode plate 60 has, L on, 25 the surface thereof (upper
surface in FI G Nopaghkcwhamndebel Gt ior ehbntmeeeld roRetita 2PowWnl et on
standard |l attice points havin itch of, for exanple, 2.54 1.8
mmor 1. 274 THORYEHRATY BiLrheRent . cHREPTeRests UPE FRsPeLPrURI y

connected to the term nal electrode. 52 rent supply or

el ectricall ' Lor cu

t he terniﬁaﬁo%ﬁgc{?oW%tg%ﬁe SFETRI Y aGR FRa u?eﬁ%ﬁ?ng? the 8%her-side
e . . . ! .

cheet 182" e05f o Phet Rt BEOEES 87 o8 gheYHl L Ve BALAOLERRLE BboY cERRO NS TS e

el ectrode ?&ﬁi@v@@: In the above-described el ectric resistance-neasuring
apparatus for circuit boards, an electric resistance 10 between an proper
one- si de- el ectr ofig, 2,1 9 D& L PSPECLRE ANdsbtSoSPEL LEPOBGhAGctive

ot her-side-electrode 3 to be inspected in a circuit”board 1 to be inspected
i's measur egl] S bh€r SPEPe FRNOLNIAS hAtbhEael €6t prereeshsyaneenimaguri ng
apparatus shown in Fig. 16. 15 According to such an electric

resi stanceraRgsust Ngranppar el 0sof o6 Tiocwiboboardst theempaeaehtechg as in
the electric resistance-neasuring apparatus shown in Fig. 16 are achieved,
and marseovgsed nspection cost can be reduced since the anisotropically
conductive sheet 47 and el ectrode 20 plate 48 in the upper-side adapter 40,
and the ani sotr oo cedtyicobauctinetahier £2 ampoeedconodempthtd 60rin the

| ower - si de_adapter 50 can be used commonly even when electric resistance of
circuit bofeusing beejatpatewdr-fArvhngr BagpriateAtYrr £RA-aFPHAYEFent
pattern of one-side 25 electrodes 2 to be inspected and .

ot her - si def@FeexpBBE]. 32t BObé FA3pEREeMethedpeashlade fRatdrgchethod

resi stance- measuri ng, apparatus for .
or a printing method such as screen printing may be used.
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20 The curing treatment of the elastomer-forming
material layer 25A may be conducted in the state that the
parallel magnetic field has been applied. However, the
treatment may also be conducted after stopping the
application of the parallel magnetic field. The intensity

25 of the parallel magnetic field applied to the elastomer-
forming material layer 25A is preferably an intensity that

it amounts to 0.02 to 1 T on the average.



65 circuit boards according to the present invention will hereinafter be
descri bed specifically by the follomdn§PExanples. In the foll ow ng
Exanpl es, those produced under the 5 fdl'l owi ng conditions were used as
circuit boards to be inspected. [One-side-electrodes to be inspected]

El ectrode shape: sem -sphere; Electrode size: 0.12 nmin dianeter
Projected height: 0.1 mm arrangenent pitch: 10 0.25 mm the nunber of

el ectrodes: 500.Af§ G hezass dEoel @oplpiesg tloe bparaktpertreadyn&tiet fbdedshape:
di sk; Electrode size: 0.5 mmin dianeter; arrangenent pitch: 1 mm the
nunber of p¢evinenesnadlets IbayEaxhspl eelusdd theplace oéstbeance- measuri ng
apparatus for circuit boards was produced under the follow ng conditions in
accor dancee g ehromageenst riet $oahi béomanantdnagnetys. ate nhndferredo (1)

Upper-side adapter: [One-side circuit board for insEection on one side]
Shape and HreERsTIRRODPED| pEpatiRémoelBerhbals—Ceipelay) 0. £2rRitPnOdi anet er .

Pitch between jnspection electrodes: 25 0.25 pm )
5 the like in that the intensity of the parallel magnetic

field within the above range is achieved.

When a metallic material exhibiting magnetism is used
as a material for forming the conductors 15A for movable
electrodes, the conductive path-forming portions 21 can be

10 surely formed at places at which the conductors 15A for
movable electrodes are located, since the conductors 15A
for movable electrodes function as a magnetic pole.

Conditions for the curing treatment of the elastomer-
forming material layer 25A are suitably selected according

15 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 kinds
of the material for the polymeric substance making up the
elastomer-forming material layer 25A, the time required for

20 movement of the conductive particles, and the like. For
example, when the material for the polymeric substance is
room temperature-curing type silicone rubber, the curing
treatment is performed for about 24 hours at room
temperature, for about 2 hours at 40°C or for about 30

25 minutes at 80°C.

After the back-side anisotropically conductive

elastomer layer 25 is formed on the back surface of the



[ Connector for neasurenent of electric resistance] Conposite el ectrode
sheet: Material of insulating 66 sheet body; polyi mde, Thickness of

i nsul ating sheet body; 0.05 nmm Shape 40 t hrough-hol es; truncated cone,

D aneter of opening on the front side; 0.08 mm D aneter of opening on the
back side; 0.12 nm Material of novable el ectrodes; 5 nickel, Miterial of
stationary el ectrodes; copper, The nunber of openings of through-holes

sur rounded; iy R 1§ agn&@@ra/o&}efé rodegnd aﬁbwedé@@fmaﬂglné&l n the

maxi mum Front-side ani sotropically conductive elastoner 10 |ayer: Materi al

of el ast onén Stid Coneiidbdes , 190 £hresise RoPd 18 e L PBL&Es Ofrgonducti ve
path-form ng portions; 0.1 mm Conductive particles; nickel particle plated

wi th gol d prreddwd ris W fa@cesc { iobeswarer aige packi shefdeaneten, tid N,
Proportion of conductive particle in conductive path 15 form ng portion: 35
% by vol unferoBacku st alse aand sl Twoptcatey tondlgt i Ve, etlast oomdudayes: 15at eri al
of elastomer; silicone rubber, Thickness; 0.1 nmm Dianmeter of conductive
pat h- f &r m far pthe inmssb e 1@l enir @desivzte veaphly i séparabedkEtropathecl e
plated with gold on 20 their surfaces (nunber average particle diameter; 25
N, Propokiswkeoing gghiret ivedypaki i k¢ cayse cofltet dveopating oromdgcporsi on:

30 % by volune. (2) Lower-side adapter: [Crcuit board for inspection] 25
Si ze of inspeci?bnthe deevals ¢b@cﬁﬂ?¢%ﬁtt%ub%¢yln@ukahﬁ$g @hgeﬁn$°@Yze of

i nspection el ectrodes for voltage 67 measurenent :

d ear ance bethelP¥ nsﬁ:ﬁec‘%|W‘é}%ctF%‘%iééo‘f%‘?l%uﬂ%ﬁ'%r%@%fﬂ 35 a‘ﬁ‘a"?lh%%ectl on

el ectrode for volta nmeasur enen 0,3 El asti c connectin er
{n the thf%%ness -wise 1rectlon so[as to separate %rgh agg ]

10 come into contact with the inner wall surface of their
corresponding through-holes 13 in the insulating sheet body
12 are formed as illustrated in Fig. 11, thereby the
composite electrode sheet 11 is formed.
An elastomer-forming material layer 20A is then
15 formed on the front surface (front surfaces of the
insulating sheet body 12 and of the movable electrodes 15)
of the composite electrode sheet 11 as illustrated in Fig.
12, and one magnetic-pole plate 30 and the other magnetic-
pole plate 35 for forming an anisotropically conductive
20 elastomer layer are arranged on the upper surface of the
back-side anisotropically conductive elastomer layer 25 and
the lower surface of the elastomer-forming material layer
20A, respectively.
Electromagnets, for example, are then arranged on the
25 upper surface of said one magnetic-pole plate 30 and the
lower surface of the other magnetic-pole plate 35, and the

electromagnets are operated, thereby applying a parallel



D nmensions: 1.0 mmin dianmeter; thickness: 0.22 mm Conductive particles:
ni ckel particles plated with gold on their surfaces (nunber average
particle dianeter: 10 30 E. Im, Proport%%n1 of conductive particle: 25 % by
vol une, Elastic polyneric substance: silicone rubber. [Holding nenber]
Material : silicone rubber; thickness: 0.1 nm (3) Tester: 15 "OPEN LEAK
Tester R-5600" (resistance neasuring range: 10 nS2 to 100 SZ, nmanufactured

by N dec- Reagnéeigofatianto the elestbmerresihiagCRAatBRSHILI Dgyappavat us for
circuit boards described above was used to bring the front 20 side

ani sotropi £al tyecondurheye-whiast aneeckayar tharkbe chpbaghosahiar ofeasur enent
of electric resistance of the upper-side adapter and the el astic connecting
menber s of méyeetdbvepeotedplatapBer andt theonthetr megpetticvpbyewptlbteh85.
one-si de-el ectrodes to be inspected and the other-side 25 el ectrodes to be
i nspect ed B% @heesiitui thpoapuduothuei pepsécdds emhihitingamegnesdsnf the
one-si de-el ectrodes to be inspected was designated, and 2 el ectrodes, an

68 i nspect dbaprersedr ddether péapoaBpkgiPsMing BaspghatcdayREsL8A- Fect r ode
to be inspected and an inspection el ectrode adjacent thereto, were sel ected
as a pair SrtRaspecefoRCEFéERFodaSatedePBivERE SBReEREFOMATPEEL FON

el ectrodes_was 5 used as an electrode for current s | and _t he at her
layer portgons 32 of said one magnetgc—pofgprate 30 and

the ferromagnetic layer portions 37 of the other magnetic-
pole plate 35, and at the same time oriented so as to align

10 in the thickness-wise direction of the elastomer-forming
material layer. In this state, the elastomer-forming
material layer is subjected to a curing treatment, whereby
a front-side anisotropically conductive elastomer layer 20
comprising a plurality of conductive path-forming portions

15 21, in which the conductive particles are filled at the
high density, and insulating portions 22 for mutually
insulating these conductive path-forming portions is formed
on the front surface of the composite electrode sheet 11 in
a state integrally stuck as illustrated in Fig. 13.

20 In the above-~described process, the parallel magnetic
field applied to the elastomer-forming material layer 20A
and the conditions for the curing treatment of the
elastomer-forming material layer 20A are the same as in the
formation of the back-side anisotropically conductive

25 elastomer layer 25A.

Thereafter, an external leading terminal connected to

the wiring part of the composite electrode sheet 11 is



i nspection el ectrode as an el ectrode for voltage neasurenent, thereby
measuring an electric resistance betmee$ t he one-side-el ectrode to be
i nspected and the other-side-el ectrode 2 be i nspected in the circuit board
10 to be inspected to find an error range thereof. The result is shown in
Tabl e 1. <Conparative Exanple 1> An electric resistance-neasuring apparatus
was produced in the same manner as in Exanple 1 except that an I5 elastic
connect i ngptrerhaedcanpaseddgle bife af alamiwang drtiuchiev & enasisamey sheet was
arranged in place of the connector for neasurenent of electric resistance.
Two el ect r adésoaropd child yplconalu ctfi vien giecttionie re llagiero@ds aridedthral daldky-
connected to the one-side-electrodes to be 20 inspected in the circuit
board to beidespedsedropicadiyt kenduadtive edmsdomenry Laymere 2 Swdioemeel ect ed,
and one of the selected inspection el ectrodes was used as an el ectrode for
current suppl ghandrohd sudacel eodr bdekwsynfese of dadeelcoomposddef or vol t age
nmeasur enent, thereby measuring an 25 electric resistance between the
one- si de- eederitsgeet §hgeti Adpedespesitd VERY ottheredyd &he comneddaro 1i¥e
inspected in the circuit board._to be inspected. The result is shown in 69
Tabl e 1. [ EGRIBERPVECBER: SR ISREEHL ASSHESRNRS: R ScartdiShitAESsart ¢l es
exhi biting_nagneti,.smcontained in silicone rubber in a state oriented 5 so
as to aligf*n héstmpegﬁé§ Wi se direction thereof. Conductive particles:
ni ckel particles n their (number avera%%

0 by

| ated wit.h 1, f
par 1ol 6 anet oP 28 AUAT CAESAGPE G B CEORaTEL L8 PRPELEERS D
I , Thi f .t t 0.2 Q . <Ref t.i.al le 1> A
ol eotr c 1 SOERERAS TRETR S AP 43> e PA RO oy ABTRIHEST 0P ) s
dt | [ eS| St t -side- el tob
mepectLa BA T ERe ey CES oot uE L he Nropse RS Tk e e 18

board to bgn pgpeclied Ry Lhe ifou: PIHRRGIRINYL o iR d&] Stance
measur enent using probe pins, thereby finding an error range thereof. The

result is ghewtrik TeligthncsRefenanidilsioamir Zrabirsmardest er as that
used in Exanple 1 was used to 20 neasure an electric resistance between the

one- si deel geispede ibn kA dotsperied anddmrdidiriorider ded dscda be
inspected in the circuit board to be inspected by the two probe nethod of
t he resi st ance aspasidriene o, thee raatnadgandinty pat teryrorof atige driversdefe- The
result is shown in 25 Table 1. [Table 1] ~0
15 electrodes 2 to be inspected on an surface of a circuit
board 5 for inspection as illustrated in Fig. 14. The one-
side-electrodes 2 to be inspected on the circuit board 1 to
be inspected in the embodiment illustrated are in the form
of a semi-sphere projected from said one side of the
20 circuit board 1 to be inspected.
As the conductive path-forming portions 21 of the
front-side anisotropically conductive elastomer layer 20
and the conductive path-forming portions 26 of the back-
side anisotropically conductive elastomer layer 25 are
25 pressed by the one-side-electrodes 2 to be inspected and

the inspection electrodes 6, the movable electrodes 15 and

stationary electrodes 16 are electrically connected at the



Error range of neasurenment of an electric resistanceExanple
110nBZConpar ati ve Exanpl e 1100nSZRef erepti al Exanpl e 1t 10nB2Ref erenti al
Exanpl e 2t 20SZ As apparent fromthe results shown in Table 1, according to
the electric resistance-neasuring apparatus according to Exanple 1,

el ectric resistance can be neasured 5 in a small error range (10 nSz)

equi valent to the electric resistance value nmeasured by the four probe

met hod of ERBer &4Met ARc EhREds FOEHEFPORSIiRG Prehe igiere Legidosdes iitént | vy

hi gh preci%Lon is achieved fromthe viewoint of practical use. 10 On the

ot her handP®ad®§PErh§ct SHERE IS &by icondisitdiven PathsdQrming AFianss

di t Ex le 1, t d wth
fhe el eotrPd FarPanCR St deemeas s o e GOy et AAE B he

resi stance urenent. Usi ng.pro i,ns. 1 .EFF%&TS OF THE 1 NVENTI ON
Accordi ng tlg%%%ezgdnr?gé‘c %rur%cl)lrert ﬁgleprréélss Fenment. 6 etcﬁcgoé%eesctGr i°C 5 esi st ance

accor digg g e Rresgntdiiuention, Uhehie Gan e s00RtIS e, of ectric

resi st ance- measuring 20 apparatus capa performng expected

gﬁasur enmenk 1k +t3Bde/seal ivh rloBYnS HHRC @ o i v PR ECIF MBS d P& idispect ed

26 of the back-side anisotropically conductive elastomer
layer 25. At this time, the movable electrodes 15 are moved
in a direction toward the back surface from the front

10 surface of the insulating sheet body 12 according to the
projected heights of the one-side-electrodes 2 to be
inspected by the pressing force transmitted through the
conductive path—fqrming portions 21 of the front-side
anisotropically conductive elastomer layer 20.

15 Under such a state, one of a plurality of the one-
side-electrodes 2 to be inspected in the circuit board to
be inspected is designated, and one of the movable
electrode 15 and stationary electrode 16 electrically
connected to this designated one-side-electrode 2 to be

20 inspected is used as an electrode for current supply, and
the other is used as an electrode for voltage measurement,
thereby performing measurement of an electric resistance as
to the designated electrode to be inspected.

According to the connector 10 for measurement of

25 electric resistance of the above-described construction,

both movable electrode 15 and stationary electrode 16 in

the composite electrode sheet 11 are electrically connected



wi th high precision even to a circuit board which has small-sized,
protrudi ng el ectrodes to be inspected projected froma surface of the
circuit board, a scatter of projected h#tghts of said electrodes to be

i nspected being 5 great, and easy to produce. According to the electric
resi stance- nmeasuring apparatus for circuit boards according to the present
i nvention, expected neasurenent of an electric resistance on electrodes to
be i nspect erf; rel th _hisgh _preci:si e te. a
circuit boggd%%%igﬁmﬁaﬁlgﬁgﬁg §%§e8¥ g&%tpu%i%&gglEg$$g§%§ﬂ¥zgﬁgx12§hected

projected firamedted LAes @hel e onitiGUide RRAGL RpICRANS RHndidifd €d
hei ghts of said electrodes to be inspected being great,” and it Is easy to

produce. 1lalAeggemdirndatert P® &lseplrelsE e s tthRC anBIS Wulald JiRi-Radid-or
circuit boards according to the present invention, expected nmeasurenent of

an el ectri eleesirsiance @od ®lecdnse@aes eldo d¥e thespagied tCWdaiel nerdooeed
surely with high precision even to a circuit board which has small 20

si zed, Protinsgergeel, etheoddectta ite rezdpacned fojwhdiodd shroarbda beur f ace of
the circuit board, a scatter of projected heights of said el ectrodes to be
i nspect ed beiasgrgdeattn add2 tio@LAISNBCc2 3hellstAtdomaent erleadiradeadifr drsent of
electric 4 resistance, conprising: 5 a conposite el ectrode sheet having an
i nsul at i ng £6r8igeletinh@dyp tizvk ewiFiosti ngh ateh Nio lcen taate mditly the aoavisibdleness?

w se direction of the sheet have been fornmed at positions 8 corresponding
to a patteedestreds dbabivt rhef issedatdass regioné i Mse@l@Ftnica circuit
board to be inspected, the 10 electric resistance of which should be
nmeasur ed, FOPASIEENEE @SedCr §ies Glasyddt Peaing dupipoleed nEReaiad iGen he
thiCkﬂE&SlZ mﬁseegLre%%Lgp f the insulating . ,heet body wthin e 13

t hr ough? hoPE&SUE ech & ; 190 Ry eSO &Yy US4y Qg i9ndfiF TPVa r odes

f d f t f f .t [ | at.i 15 t .b in.th i cinit
of  openi ngé 1SF RES HroGat IRae T8 Sh8 THUR A 17 CHEAC s i n & state
comng | nf[ %o %e%le?io’%toa%e"“ tn%—tsrl%em%%ﬂtq:o%iee%t rt%d%sé 'jrxSSrPae[%HeQ?tafss 'aqle

ani sotropi cal Ty conductive el ast oner ayer I“am nat ed o e front

surface of etl@%t%%@%o%'?;ce c%(}r@rﬁec;taﬁl%%&g@h%%td rﬂ@c%;ﬁgg&g ﬁy' ﬁ?;er opi cal ly

conducti ve el astomer |'ayer m on t

conposi te 23 £lt86de038 Sheatta N thedd BanfXfter nal | eading term na
el ectrically connected 25 to t'the stationary el ectrodes in the conposite

el ectrpsle 26 sheghe WiRE®I1R 2ielcheaRahlse i@l aple QRPANL S Al WIYIL
el ectrodes in
sheet 11 are supported movably in the thickness-~wise
direction of the insulating sheet body 12, whereby the
movable electrodes 15 are moved in the thickness-wise
direction according to the projected heights of their
20 corresponding one—-side-electrodes 2 to be inspected when
the front-side anisotropically conductive elastomer layer
20 is pressed by the one-side-electrodes 2 to be inspected,
so that the irregularity-absorbing ability of each of
front-side anisotropically conductive elastomer layer 20
25 and back-side anisotropically conductive elastomer layer 25

formed on the front surface and back surface of the

composite electrode sheet 11, respectively, can be



73 28 the conposite el ectrode sheet are electrically connected at 29 the
same tinme to their corresponding el ectrgges to be 30 inspected through the
front-side anisotropically conductive 31 elastomer layer. 2 [2] The
connector for measurenment of electric 2 resistance according to Caim1,
wherein the through-holes 3 in the insulating sheet body are tapered so as
to wwden 4 fromthe front surface toward the back surface of the 5

i nsul at i ng efHesttyedy, utid iziede il [adstitdauh dfighhesensidblwi®r el ectrodes is
tapered so as to conformto the through-hole 7 in the insulating sheet

body, and F&SENEHISE N iddivieo N - 13idoraded bfo\aiiieved tie each of

t hi ckness-wi se direction in such a 9 manner that the side wall thereof

separ at es fPEmIFARTTHHEE AR WY AU He Vs i skare s urd¥ikie of the
th hl1l le i he _i | at | heet body...1 [3] The , t f
easur e 0P Ut RACK TSl AP R T (SRR SRR A he
openi ng; o

the 3. front si f f. the thraqugh-holes in the insulati
4" Sheot® body b 22 G Sk ot TR CHA O e oY (Tt B r oges

to pe ! nSPedlaionkd AlayHthe OUIRE LAl JPASN RIS Ala Pl Pl dudive .

resi stanceaccordi ngto alm1l, ereln eac I omaryel ec

formedin a i gl udi ol f urgl A if
openi ngs ofélt%%ﬁméﬂqggﬁp%u%ﬁo?ﬂeeg sriMné{l%dhceiansu Cg{r}éralsg? s h;géec’ltc;%cgld“‘?ﬂg'nd t he

6 stationamil s ilch &leGiddiCaldy GNNRCtRG T ewldir@d idy of the
el ectrodes to be inspected through the 8 front-side anisotropically

conduct i ve calrasiiamjod @Y & -tol HdlinHR edtneGlticH HadgasiAitiig neel ectric
2 resistance according to Claim1l, wherein the front-side 3 anisotropically

conduclove slmstdlitdaaksy 2t Me tites gracteld 9te) edtiaDiMnagm cald y conducti ve
el astonmer layer is formed 5 of a plurality of conductive path-form ng
portions faurthde off rdspanididigit beapht terscafter Pirmtojectdd el ect r odes
to 7 be inspected in the circuit board to be inspected, the 8 electric
resi st ance hefightischo fs emildd doee resiabatrecis ctamtles extendengingpadieed being
t hi ckness-wi se direction, and insulating
great, so that the required measurement of electric
resistance can be surely performed.
15 Since the external leading terminal 18 electrically
connected to the stationary electrodes 16 is provided to
the composite electrode sheet 11, the stationary electrodes
16 can be electrically connected to a tester through the
external leading terminal 18, whereby only those
20 electrically connected to the movable electrodes 15 through
the back~side anisotropically conductive elastomer layer 25
may be provided as the inspection electrodes 6. Accordingly,
it is only necessary for the inspection electrodes 6 to be
in corresponding relation of one to one with the one-side-
25 electrodes 2 to be inspected of the circuit board 1 to be

inspected, so that these electrodes are only required to

have a size substantially equal to the one-side-electrodes



10 portions for nmutually insulating these conductive pathll formng
portions. 1 [6] The connector for measuy gnent of electric 2 resistance
according to Gaimb5, wherein the conductive 3 path-formng portions in the
front-side anisotropically 4 conductive el astoner | ayer and/or the
back-side 5 ani sotropically conductive el astoner | ayer contain 6 conductive
particles exhibiting magnetismin a state 7 oriented at a high density so
as to aligR ite blee insipelatesis 8 Thiese fdirregcteavem Wheredthe ki[zg ofhecheonnect or
for measurenment of electric 75 2 resistance according to Claim®6, wherein
t he novabl eng-slicetreddes rade sc@nposde dinspeandted |dinc bt eviirduidxiidsind ng 4
magnetism 1 [8&‘The connector for nmeasurenment of electric 2 resistance
according tlo '@ AeminsPRcdes A& WEddok-Hidd rerad ey spiatingdesorfduct i ve

el astonmer | ayer has a thickness 4 greater than that of the front-side

ani sot r opi Gé’lqrfs?oé‘@rﬂt?cttlo\/é'-hé LA —fl&Ctr Gteeﬂ 2rfe Qhridracest

nmeasur ement of electric si stance accgordi.n aiml, wherein the
Dack i B a0t IEh M o Gt 1460 t&%ere%t%l%&'sesalsr%‘ﬂ??ess 4

| ower than t hat af the froq_‘t si de n| sotréﬁ{) I qifgluctlve el ast oner
| ayer. 1 [T(?]asﬂrtlé’lge&plpafarélss $t?th ée S qeﬁgwat'ptﬁ’aredt %% reui t
boards, conpri si 39 the r;‘ectc%r for measur erent of e?ét%ll%ctrl o rteS| st ance
accor di ng to any ofie <0 P arrangedE on one 1S &€ %o T 6T cui t

o 15 PRt BB SR AU, o,
et USRI SRR, U\ 1 AN e
board 19 bed HRRGLMEd below may be added thereto.

(1) The shapes of the through-holes 13 in the
insulating sheet body 12 and the movable electrodes 15 may
be any other shapes than the truncated cone so far as the
movable electrodes 15 may be supported movably in the

15 thickness-wise direction of the sheet body.

(2) It is not essential for the front-side
anisotropically conductive elastomer layer 20 and the back-
side anisotropically conductive elastomer layer 25 to be
integrally stuck on the insulating sheet body 12, and other

20 bodies separable from the insulating sheet body 12 may also
be fixed to the insulating sheet body 12 by proper means.

(3) The front-side anisotropically conductive
elastomer layer 20 and the back-side anisotropically
conductive elastomer layer 25 are not limited to those of

25 the so-called uneven distribution type that a plurality of

the conductive path-forming portions 21, 26 are arranged in

a state insulated mutually by the insulating portions 22,



11 whereby the novabl e el ectrodes and stationary el ectrodes in 76 12 the
connector for neasurenent of electric rgsistance are 13 electrically
connected at the sane tinme to the respective 14 el ectrodes to be inspected
through the front-side 15 ani sotropically conductive el astoner |ayer so
that a 16 neasurable state is realized, and 17 in this neasurable state,
one of the novable 18 el ectrode and stationary electrode electrically
connect ed 23.t angnmayebiegithreg @ﬁerbedéoelcéétleédéilts@etxéendnstﬁ@@t d&dats 20

used as an el ectrode for current sup and the other is 21 used as an
el ectrode F@PdVSFﬂXerﬁﬁééﬁﬁéﬁeﬁtarﬁhéPéﬁﬁlQEdpéPfGﬂnﬁﬂgsﬁéééurenent of
electric resistance as. to said 23 designated one-side-el ectrode to be

FTTfl?héugﬁéépFﬁcfPé?ﬂgga c g€ BgteRd 2 pﬁéréﬁus for 2 circuit
boar ds, i i.seg.a aone-side-circuit board_3 for |nsp i.on arranged
on the bacﬁn§F8gn§PlFﬁ3180888€P8 lXef8ﬁaﬁEQEﬁFe Lot PelPe %Flg resi stance
and havi ng I rallt i_nspectiQn electrodes rrange respectlvely 6
corresﬁ%nd?%ggpgeg P urallf)ya ?apﬁg &Rergwge 8 &ct %ﬁéb S% e i nspect ed

of the cirgyll-RARAEORE LASREEHEY 9 % %U%H %r %%9& | 1y Piiahe he

measur abl e state, the respectlve |nspec 0 el ec es are electrlcally
connected Lo rEE%'l'bnl Jch%%'b%s RBgn %'55& cE‘i‘i@b 'ﬁ 1%'s9c<i1art%%e% hiQuah ot he

back-si de 12 ani sotropically conductive el ast oner Iayer inthe connector 13

for measurenment Qﬁ)ebﬁét%h@t&%ﬁb&&aeQ%ctro&ehlab 1§ ahget beC formed
resi stance- nmeasuri ng apparatus for 2 circuit boards according to C aim 10,
whi ch conpkiogee spbnd idigheo- Thée reispeliti vieo ane fsaidd-eapReairicdie sar arged on
the 4 other side of the circuit board to be inspected, wherein 5 the
ot her -B0 dedaispecitedbaar dsf @b isngpethdon1gs aan opetliert roodeheorf xamtr ent
supply and an el ectrode for voltage 7 neasurenent which are arranged with a
space fromsedehodt bere &hoougbshoid ¢ tim edheh iofsullze iotcheshesd tddaalyedid.odes
to be 9 inspected of the circuit board to be inspected and

In such construction, each of the stationary electrodes 16

inspected b¢

may be electrically connected to the external leading
terminal 18 by an independent wiring part 17, or a

15 plurality of the stationary electrodes 16 may also be
electrically connected to the external leading terminal 18
by a common wiring part 17. A stationary electrode 16 may
also be formed so as to surround openings on the front side
of all the through-holes 13.

20 <Electric resistance-measuring apparatus for circuit board>

Fig. 16 illustrates the construction of an electric

resistance-measuring apparatus for circuit boards according
to an embodiment of the present invention, and FIG. 17 is a
explanatory view, on an enlarged scale, illustrating a

25 principal part of the electric resistance-measuring
apparatus for circuit boards shown in FIG. 16.

This electric resistance-measuring apparatus for



10 electrically connected to the sane other-side-electrode to 11 be
inspected of the circuit board to be inggected. 1 [13] The electric

resi stance- neasuri ng apparatus for 2 circuit boards according to Claim11,
whi ch conprises an 3 other-side-circuit board for inspection arranged on
the 4 other side of the circuit board to be inspected, wherein 5 the
other-side-circuit board for inspection has an 6 el ectrode for current

suppl y and cé¥ calidc togdelsft drs einsdgm ctade dyuvemdritcaldix R rangimaarsged with a
space fromeach other 8 corresponding to each of the other-side-electrodes
to be 9 i n&pPeredic BWerdior d% ayFan@eaco de dnesFdetedunreGwifaasical |y
connected to the sane other-side-electrodes to 11 be inspected of the

circuit bodfdFid bd%nSfed &drop it Poamsk lelter it dnsrgieshcdhfeasuri ng

ol bet r odes UE%S TnaRsFTSE e MILLA GBS Pe gepsired Fihdpect ed are
be | nopbot et 1HeE B He G antad He Hih Sy St BT o 2
Chpect ed ariEare iy L A6 A e ATACRET 3 T b SRS o

proj ect ed EEP@gggééH“%éiéﬂfgifﬁotéy%HﬂJéﬁgﬁ board to be inspected. 1 [16]
resi

The el ectric stance- measuring apparatus for 2 circuit boards according

to Caiml12, in wiiCh QR % fﬂ)%%r@ qcttroo%ees ih%p@%ﬂé?ﬁﬁ% Lf the circuit

board to be 4 inspected are in a protruding formprojected fromthe one 5

side of thempddimenthaar & kR ddReciadt pvbdrk/ luske 8l eaf rmer _
resi stance- neasuri ng apparatus for 2 circuit boards according to Claim 13,

in whith operckadRe Iwedy BiEs dio duP idisperiLd rddie mineds tohagni o be 4
inspected are in a protruding formprojected fromthe one 5 side of the

circuit boaphedrdded ,i mepecittb-cldcifodds & ari e i ed taant,e -whtiad rd 1
met hod for 2 circuit boards, which conprises arranging the connector for 3
measur enentarmfargjesCtat ¢ irgds idiranicey aiac it Mipino e agiafe L@ ns 1 to 9
on one side of a circuit board to be 5 inspected, the electric resistance
of whi ch shkayardiers tveas rasd;emhereginesponding to a pattern of
surface electrodes of a semiconductor chip mounted thereon
15 at a central part of a surface 1A thereof as illustrated in
Fig. 18, and projected from the surface 1A, and on the
other surface 1B thereof, a great number of disk-like,
other-side-electrodes 3 to be inspected, which are arranged
at positions of, for example, lattice point having a pitch
20 of 0.5 mm as illustrated in FIG. 19. These other-side-
electrodes 3 to be inspected are electrically connected to
their corresponding one-side-electrodes 2 to be inspected,
respectively.
In the upper—-side adaptor 40, a connector 10 for
25 measurement of electric resistance having the construction

shown in, for example, Fig. 1, which is brought into

contact under pressure with said one surface of the circuit



79 7 the front-side anisotropically conductive elastoner 8 layer in the
connector for neasurenent of electric 94?esistance is pressed by every
one-si de-el ectrodes to be 10 inspected of the circuit board to be

i nspected, whereby the 11 novabl e el ectrodes and stationary el ectrodes in
the 12 connector for neasurenent of electric resistance are 13 electrically
connected at the sanme tine to the respective 14 el ectrodes to be inspected
t hr ough t héoamgntl- Sioddel 3 napiesdtedopiicalpnpvigledlic tThee esiteestronterl daaligrg so as
to realize 16 a nmeasurable state, and 17 in this neasurable state, one of

t he novabl gergiigladctlBodd did sstcpminserdiopr dlle dioro deasvasmendald connected 19
to one designated one-side-electrode to be inspected is 20 used as an

el ectrode thecétfrlﬁeﬁtesslt?ﬂ'@lnﬁe drfd elife tgtiivarl s conngdeedhstat deateode for
vol t age neasurenent, thereby 22 perform ng neasurenent of electric
resistance>ds to said 23 desi gnat ed one-si de-el ectrode to be inspected.
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is arranged a one-side circuit board 41 for inspection. A
plurality of inspection electrodes 42 are arranged on a

10 front surface (lower surface in Fig. 16) of this one-side
circuit board 41 for inspection according to a pattern
corresponding to the pattern of the one-side-electrodes 2
to be inspected of the circuit board 1 to be inspected.
Each of the inspection electrodes 42 is electrically

15 connected to the tester 59 through a wiring circuit 44 of
the one-side circuit board 41 for inspection and a
connector 43.

On the back surface (upper surface in Fig. 16) of the
one—-side circuit board 41 for inspection, is arranged a

20 pressing plate 45 for pressing the upper-side adaptor 40
downward through an elastic cushioning plate 46 made of,
for example, foamed polyurethane, foamed rubber or the like
to lower it.

In the lower-side adaptor 50, an other-side circuit

25 board 51 for inspection is arranged, and a pair of
inspection electrodes composed of an inspection electrode

52 for current supply and an inspection electrode 53 for
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A pressing plate 58 for pressing the lower-side
adaptor 50 upward to lift it is arranged on the back
surface (lower surface in Fig. 16) of the other-side
circuit board 51 for inspection.
The elastic connecting members 56 are preferably
10 formed by, for example, an anisotropically conductive
elastomer that exhibits high conductivity in its thickness-
wise direction. In such an anisotropically conductive
elastomer, for example, conductive particles are filled
into an insulating elastic polymeric substance in a state
15 oriented so as to align in the thickness-wise direction
(vertical direction in the drawings), thereby exhibiting
high conductivity in the thickness-wise direction. In
particular, a pressure-sensitive anisotropically conductive
elastomer that conductive paths extending in the thickness-
20 wise direction are formed when it is pressurized and
compressed in the thickness-wise direction is preferred.
Such an elastic connecting members 56 can be formed
in accordance with any proper process, for example, a
process described in Japanese Patent Application Laid-Open
25 No. 2000-74965.

The elastic connecting members 56 preferably have

higher conductivity in their thickness-wise direction than
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5 wise direction to the electric resistance value in the
plane direction is 1 or lower, particularly 0.5 or lower.
If the ratio exceeds 1, a current flowing between the
inspection electrode 52 for current supply and the
inspection electrode 53 for voltage measurement through the
10 elastic connecting member 56 becomes high, so that it may
be difficult in some cases to measure electric resistance
with high precision,
From such a point of view, when the elastic
connecting member 56 is formed by causing conductive
15 particles to be contained in an insulating elastic
polymeric substance, the filled proportion of the
conductive particles is preferably 5 to 50 % by volume.
A clearance between the inspection electrode 52 for

current supply and the inspection electrode 53 for voltage

20 measurement in the other-side circuit board 51 for

inspection is preferably at least 10 um. If this clearance
is shorter than 10 pm, a current flowing between the
inspection electrode 52 for current supply and the
inspection electrode 53 for voltage measurement through the
25 elastic connecting member 56 becomes high, so that it may
be difficult in some cases to measure electric resistance

with high precision.
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On the other hand, the upper limit of the clearance
is determined by the sizes of the respective inspection
electrodes and the size and pitch of their related other-
side-electrodes 3 to be inspected, and is generally at most
5 500 pm. If this clearance is too long, it may be difficult
in some cases to suitably arrange the both inspection
electrodes against to one of the other-side-electrodes 3 to
be inspected.
In such an electric resistance-measuring apparatus
10 for circuit boards as described above, an electric
resistance between an proper one-side-electrode 2 to be
inspected and its corresponding other-side-electrode 3 to
be inspected in a circuit board 1 to be inspected is
measured in the following manner.
15 The circuit board 1 to be inspected is arranged at
the necessary position between the upper—-side adaptor 40
and the lower-side adaptor 50, and in this state, the
upper-side adaptor 40 is pressed by the pressing plate 45
through the elastic cushioning plate 46 to be lowered, and
20 the lower-side adaptor 50 is pressed by the pressing plate
58 to be lifted, thereby bringing the connector 10 for
measurement of electric resistance of the upper—side
adaptor 40 into contact under pressure with one surface of
the circuit board 1 to be inspected and at the same time,
25 bringing the elastic connecting members 56 of the lower-
side adaptor 50 into contact under pressure with the other

surface of the circuit board 1 to be inspected. At this
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m 0,
L 101%% 1gﬁ% mosgble glectrodes 15 in the connector 10 for

measurement of electric resistance are moved in a direction
toward the back surface from the front surface of the
insulating sheet body 12 according to the projected heights

5 of the one-side-electrodes 2 to be'inspected of the circuit
board 1 to be inspected by the pressing force transmitted
through the conductive path-forming portions 21 of the
front-side anisotropically conductive elastomer layer 20.
This state is the measurable state.

10 Specifically described with reference to FIG. 17, in
this measurable state, the movable electrodes 15 and
stationary electrodes 16 are electrically connected at the
same time to their corresponding one-side-electrodes 2 to
be inspected of the circuit board 1 to be inspected through

15 the conductive path-forming portions 21 of the front-side
anisotropically conductive elastomer layer 20 in the
connector 10 for measurement of electric resistance pressed
by the one-side-electrodes 2 to be inspected. Further, the
inspection electrodes 42 of the one-side circuit board 41

20 for inspection are electrically connected to their
corresponding movable electrodes 15 through the conductive
path-forming portions 26 of the back-side anisotropically
conductive elastomer layer 25. The movable electrodes 15
and stationary electrodes 16 are electrically independent

25 of each other.

On the other hand, pairs of inspection electrodes,

which each consist of the inspection electrode 52 for



10( 10(S810% & ()-s6 10% & ()-4g 10% & ()-- 10% & () - @d/AABC7TOMIGNHC
10"10% & () -!D"10%JU& () -!'t#10%JU& () - ! =V#10%+& ()-'a
#109%MANAL () -! p#10% } & () - 7CoC DHD$SEEE [M?1 1011 1011
1001V X, #1098 1 & () -' ' ~M #10%' () -' F9#10% X& () -s! Fa8#10%JU& () - svf#10%
U&' ()- EEF7FYFFFdEM?1 1011 10f "10% h& ()- 10% h& ()-F 10% h& () - YS10%
h& ()-Y10% h& ()-y10% h& () - FGGH, HWHHAEM?1 1011 10Y 10% h& () - YM 10%
h& () - Y10%ch&rent 30%pA& endFib% A&'sfpleckli-onl @lehd rodeHTA fldd vebENMabe 10|
10*ml0% h& ()- ) 10% h& ()-1& 10% h& () - YF¥M 10% h& () -1 f#10% h& ()-!#10%
h& () -1 3Jo0@2RuKeERRPL ar@l klectrically connected to their

corresponding other-side-electrodes 3 to be inspected of

the circuit board 1 to be inspected through the elastic

5 connecting member 56.

In such a state, one of a plurality of the one-side-
electrodes 2 to be inspected in the circuit board 1 to be
inspected is designated, and one of the movable electrode
15 and stationary electrode 16 electrically connected to

10 this designated one-side-electrode 2 to be inspected is
used as an electrode for current supply, and the other is
used as an electrode for voltage measurement, whereby a
current is supplied between the movable electrode 15 or
stationary electrode 16 used as the electrode for current

15 supply and the inspection electrode 52 for current supply
of the pair of inspection electrodes electrically connected
to the other-side-electrode 3 to be inspected corresponding
to the designated one-side-electrode 2 to be inspected, and
at the same time, voltage between the movable electrode 15

20 or stationary electrode 16 used as the electrode for
voltage measurement and the inspection electrode 53 for
voltage measurement of the pair of inspection electrodes
electrically connected to the other-side-electrode 3 to be
inspected corresponding to the designated one-side-

25 electrode 2 to be inspected is measured, thereby permitting

to perform the measurement of an electric resistance

between the designated one-side-electrode 2 to be inspected
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According to the electric resistance-measuring
apparatus for circuit boards of the above-described
5 construction, both movable electrode 15 and stationary
electrode 16 in the composite electrode sheet 11 in the
connector 10 for measurement of electric resistance are
electrically connected to one of the one-side-electrodes 2
to be inspected at the same time when the front-side
10 anisotropically conductive elastomer layer 20 in the
connector 10 for measurement of electric resistance is
pressed by the every one-side-electrodes 2 to be inspected
in the circuit board 1 to be inspected, the electric
resistance of which should be measured. In addition, since
15 the movable electrode 15 and stationary electrode 16 are
electrically independent of each other, one of the movable
electrode 15 and stationary electrode 16 electrically
connected to the one-side-electrode 2 to be inspected is
used as an electrode for current supply, and the other is
20 used as an electrode for voltage measurement, whereby an
electric resistance as to the circuit board 1 to be
inspected can be measured with high precision.
The movable electrodes 15 in the composite electrode
sheet 11 in the connector 10 for measurement of electric
25 resistance are supported movably in the thickness-wise

direction of the insulating sheet body 12, whereby the

movable electrodes 15 are moved in the thickness-wise
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h& () - side-electrodes 2 to be inspected when the front-side
anisotropically conductive elastomer layer 20 is pressed by
all the one-side-electrodes 2 to be inspected, so that the

5 irregularity-absorbing ability in each of the front-side
anisotropically conductive elastomer layer 20 and back-side
anisotropically conductive elastomer layer 25 in the
connector 10 for measurement of electric resistance can be
effectively utilized. In addition, the thickness of each of

10 the front-side anisotropically conductive elastomer layer
20 and back-side anisotropically conductive elastomer layer
25 may be small, so that high-sensitivity pressure-~
sensitive conductivity can be achieved in each of the
front-side anisotropically conductive elastomer layer 20

15 and back-side anisotropically conductive elastomer layer 25.
Accordingly, high connection reliability can be achieved
even to a circuit board 1 to be inspected, which has
protruding one—-side-electrodes 2 to be inspected projected
from a surface of the circuit board, a scatter of projected

20 heights of said electrodes 2 to be inspected being great,
so that the required measurement of electric resistance can
be surely performed.

Since the stationary electrodes 16 on the composite

sheet 11 in the connector 10 for measurement of electric

25 resistance are electrically connected to the tester 59
through the external leading terminal 18, and only the

inspection electrodes 42 electrically connected to the
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conductive elastomer layer 25 are provided on the one-side
circuit board 41 for inspection, the inspection electrodes
42 of the one-side circuit board 41 for inspection are in
5 corresponding relation of one to one against the one-side-
electrodes 2 to be inspected of the circuit board 1 to be
inspected. Therefore, these electrodes are only required to
have a size substantially equal to the one-side-electrodes
2 to be inspected, so that even when the size of the one-
10 side-electrodes 2 to be inspected in the circuit board 1 to
be inspected is small, the inspection electrodes 42
corresponding to the one-side-electrodes 2 to be inspected
can be formed with ease. As a result, the electric
resistance—-measuring apparatus can be produced with extreme
15 ease.

The electric resistance-measuring apparatus for
circuit boards according to the present invention is not
limited to the above described embodiments, and such
various modifications as described below may be added

20 thereto.

(1) Those mentioned as the modified examples of the
connector 10 for measurement of electric resistance may be
used as the connector 10 for measurement of electric
resistance in place of the connector of the construction

25 shown in Fig. 1.
(2) As the other-side circuit board for inspection of

the lower-side adapter, various types thereof may be used
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5 electrodes 3 to be inspected can be achieved.

For example, as the elastic connecting member 56,
there may be used an anisotropically conductive elastomer
having conductive path-forming portions 56a and 56b, which
extend, independently of each other, in the thickness-wise

10 direction at positions corresponding to the inspection
electrode 52 for current supply and the inspection
electrode 53 for voltage measurement, and an insulating
portion 56c for electrically insulating the conductive
path-forming portions 56a and 56b from each other as

15 illustrated in FIG. 20.

Inspection electrodes on the tips of which a
conductive elastomer is provided, and further probe pins,
if permitted, may also be used as inspection electrodes.

(3) As the lower-side adaptor, there may be used that

20 composed of an other-side circuit board for inspection, on
the surface of which inspection electrodes are arranged
according to a pattern corresponding to the other-side-
electrodes 3 to be inspected in the circuit board 1 to be
inspected, and such a connector for measurement of electric

25 resistance as shown in Fig. 1, for example, which is
provided on the surface of the other-side circuit board for

inspection. The electric resistance-measuring apparatus of
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have such a structure as illustrated in FIG. 21.
Specifically described, in this electric resistance-
measuring apparatus for circuit boards, an upper-side
10 adapter 40 arranged on one side surface (upper surface in
FIG. 21) of a circuit board 1 to be inspected and a lower-
side adapter 50 arranged on the other side surface (lower
surface in FIG. 21) of the circuit board 1 to be inspected
are vertically arranged in opposed relation to each other.
15 In the upper-side adaptor 40, a connector 10 for
measurement of electric resistance having the construction
shown in, for example, Fig. 1, which is brought into
contact under pressure with said one surface of the circuit
board 1 to be inspected, is provided. The external leading
20 terminal 18 of this connector 10 for measurement of
electric resistance is electrically connected to a tester
59.
On the back surface (upper surface in Fig. 21) of the
connector 10 for measurement of electric resistance, i.e.,
25 on the back-side anisotropically conductive elastomer layer,
is arranged a one-side circuit board 41 for inspection. A

plurality of inspection electrodes 42 are arranged on a
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to be inspected of the circuit board 1 to be inspected, and
5 terminal electrodes 42a are arranged according to a pattern
corresponding to the arrangement pattern of standard
arrangement electrodes 49 of an electrode plate 48, which
will be described subsequently, on the back surface (upper
surface in Fig. 21) of the one-side circuit board 41 for
10 1inspection. The terminal electrodes 42a are electrically
connected to their corresponding inspection electrodes 42.
The electrode plate 48 is provided on the back
surface of the one-side circuit board 41 for inspection
through an anisotropically conductive sheet 47. The
15 electrode plate 48 has, on the surface thereof (lower
surface in FIG. 21), the standard arrangement electrode 49
arranged on standard lattice points having a pitch of, for
example, 2.54 mm, 1.8 mm or 1.27 mm. The standard
arrangement electrodes 49 are respectively electrically
20 connected to the terminal electrodes 42a of the one-side
circuit board 41 for inspection through the anisotropically
conductive sheet 47 and to a tester 59 through inner wiring
(not illustrated) of the electrode plate 48.
In the anisotropically conductive sheet 47,
25 conductive path-forming portions that form conductive paths
only in the thickness-wise direction thereof are formed. As

such an anisotropically conductive sheet 47, it is
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preferred that each conductive path-forming portion is
formed so as to project in the thickness-wise direction on
at least one surface in that high electrical contact
stability is exhibited.

5 In the lower-side adaptor 50, an other-side circuit
board 51 for inspection is arranged, and an inspection
electrode 52 for current supply and an inspection electrode
53 for voltage measurement, which constitute a pair of
inspection electrodes, are arranged with a space from each

10 other on the front surface (upper surface in Fig. 21) of
the other-side circuit board 51 for inspection
correspondingly to one of the other-side-electrodes 3 to be
inspected according to a pattern corresponding to the
arrangement pattern of the other-side-electrodes 3 to be

15 1inspected of the circuit board 1 to be inspected so as to
be located within a region of an area equivalent to the
region occupied by the other-side—electrode 3 to be
inspected. On the other hand, terminal electrodes 52a for
current supply and terminal electrodes 53a for voltage

20 measurement are arranged according to a pattern
corresponding to the arrangement pattern of standard
arrangement electrodes 61 of an electrode plate 60, which
will be described subsequently, on the back surface of the
other-side circuit board 51 for inspection. These terminal

25 electrodes 52a for current supply and terminal electrodes
53a for voltage measurement are electrically connected to

their corresponding inspection electrodes 52 for current
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supply and inspection electrodes 53 for voltage measurement.

On the front surface of the other-side circuit board
51 for inspection, are provided common elastic connecting
members 56 which each come into contact with surfaces of

5 Dboth inspection electrode 52 for current supply and
inspection electrode 53 for voltage measurement, which
constitute the pair of inspection electrodes. The elastic
connecting members 56 are held by a sheet-like holding
member 57 provided on the front surface of the other-side

10 circuit board 51 for inspection in a state that its surface
has projected from the surface of the holding member 57. In
the embodiment illustrated in Fig. 21, a plurality of the
elastic connecting members 56, independently of each other,
are provided corresponding to the every other-side-

15 electrodes 3 to be inspected in the circuit board 1 to be
inspected.

The electrode plate 60 is provided on the back
surface (lower surface in Fig. 21) of the other-side
circuit board 51 for inspection through an anisotropically

20 conductive sheet 62.

The electrode plate 60 and anisotropically conductive
sheet 62 correspond to the electrode plate 48 and
anisotropically conductive sheet 47 in the upper-side
adaptor 40, respectively. The electrode plate 60 has, on

25 the surface thereof (upper surface in FIG. 21), the
standard arrangement electrode 61 arranged on standard

lattice points having a pitch of, for example, 2.54 mm, 1.8
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electrode 52a for current supply or the terminal electrode
53a for voltage measurement of the other-side circuit board
5 51 for inspection through the anisotropically conductive
sheet 62 and to the tester 59 through inner wiring (not
illustrated) of the electrode plate 60.
In the above-described electric resistance-measuring
apparatus for circuit boards, an electric resistance
10 between an proper one-side-electrode 2 to be inspected and
its corresponding other-side-electrode 3 to be inspected in
a circuit board 1 to be inspected is measured in the same
manner as in the electric resistance-measuring apparatus
shown in Fig. 16.
15 According to such an electric resistance-measuring
apparatus for circuit boards, the same effects as in the
electric resistance-measuring apparatus shown in Fig. 16
are achieved, and moreover inspection cost can be reduced
since the anisotropically conductive sheet 47 and electrode
20 plate 48 in the upper-side adapter 40, and the
anisotropically conductive sheet 62 and electrode plate 60
in the lower-side adapter 50 can be used commonly even when
electric resistance of circuit boards to be inspected,
which are different in the arrangement pattern of one-side-
25 electrodes 2 to be inspected and other-side-electrodes 3 to

be inspected, is measured.

The electric resistance-measuring apparatus for
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Electrode shape: semi-sphere; Electrode size: 0.12 mm

in diameter; Projected height: 0.1 mm; arrangement pitch:
10 0.25 mm; the number of electrodes: 500.
[Other~side~electrodes to be inspected]

Electrode shape: disk; Electrode size: 0.5 mm in
diameter; arrangement pitch: 1 mm; the number of
electrodes: 500.

15 <Example 1>

An electric resistance-measuring apparatus for
circuit boards was produced under the following conditions
in accordance with the construction illustrated in Figs. 16
and 17.

20 (1) Upper-side adapter:
[One-~side circuit board for inspection on one side]

Shape and dimensions of inspection electrodes:

circle, 0.12 mm in diameter.

Pitch between inspection electrodes:

25 0.25 mm.
[Connector for measurement of electric resistance]

Composite electrode sheet: Material of insulating
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number of openings of through-holes surrounded by one
stationary electrode; 1 in the minimum and 40 in the
maximum.
Front-side anisotropically conductive elastomer
10 layer: Material of elastomer; silicone rubber, Thickness;
0.05 mm, Diameter of conductive path-forming portions; 0.1
mm, Conductive particles; nickel particle plated with gold
on their surfaces (number average particle diameter; 15 pum),
Proportion of conductive particle in conductive path-
15 forming portion: 35 % by volume.
Back-side anisotropically conductive elastomer layer:
Material of elastomer; silicone rubber, Thickness; 0.1 mm,
Diameter of conductive path-forming portions; 0.12 mm,
Conductive particles; nickel particle plated with gold on
20 their surfaces (number average particle diameter; 25 um},
Proportion of conductive particle in conductive path-
forming portion: 30 % by volume.
(2) Lower-side adapter:
[Circuit board for inspection]
25 Size of inspection electrodes for current supply:

0.2 mm x 0.5 mm.

Size of inspection electrodes for voltage
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supply and inspection electrode for voltage measurement:
5 0.3 mm
[Elastic connecting member]
Dimensions: 1.0 mm in diameter; thickness: 0.22 mm,
Conductive particles: nickel particles plated with
gold on their surfaces (number average particle diameter:
10 30 um), Proportion of conductive particle: 25 % by volume,
Elastic polymeric substance: silicone rubber.
[Holding member]
Material: silicone rubber; thickness: 0.1 mm
(3) Tester:
15 "OPEN/LEAK Tester R-5600" (resistance measuring

range: 10 mQ to 100 Q, manufactured by Nidec-Read
Corporation) .
The electric resistance-measuring apparatus for
circuit boards described above was used to bring the front-
20 side anisotropically conductive elastomer layer in the
connector for measurement of electric resistance of the
upper-side adapter and the elastic connecting members of
the lower-side adapter into contact respectively with the
one-side—electrodes to be inspected and the other-side-
25 electrodes to be inspected of the circuit board to be
inspected. In this state, one of the one-side-electrodes to

be inspected was designated, and 2 electrodes, an
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electrodes. One of the selected inspection electrodes was
5 used as an electrode for current supply and the other
inspection electrode as an electrode for voltage
measurement, thereby measuring an electric resistance
between the one-side-electrode to be inspected and the
other-side-electrode to be inspected in the circuit board
10 to be inspected to find an error range thereof. The result
is shown in Table 1.
<Comparative Example 1>
An electric resistance-measuring apparatus was
produced in the same manner as in Example 1 except that an
15 elastic connecting member composed of the following
conductive elastomer sheet was arranged in place of the
connector for measurement of electric resistance. Two
electrodes among the plural of inspection electrodes
electrically connected to the one-side-electrodes to be
20 inspected in the circuit board to be inspected through the
elastic connecting member were selected, and one of the
selected inspection electrodes was used as an electrode for
current supply and the other electrode was used as an
electrode for voltage measurement, thereby measuring an
25 electric resistance between the one-side-electrode to be

inspected and the other-side-electrode to be inspected in

the circuit board to be inspected. The result is shown in
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Table 1.
[Conductive elastomer sheet]
A sheet with conductive particles exhibiting
magnetism contained in silicone rubber in a state oriented
5 so as to align in the thickness-wise direction thereof.
Conductive particles: nickel particles plated with gold on
their surfaces (number average particle diameter: 25 um),
Proportion of conductive particle: 40 % by volume,
Thickness of the sheet: 0.2 mm.
10 <Referential Example 1>
An electric resistance meter, "TR6143" (manufactured
by ADVANTEST CORP.) was used to measure an electric
resistance between the one-side-electrode to be inspected
and the other-side-electrode to be inspected in the circuit
15 board to be inspected by the four probe method of the
resistance measurement using probe pins, thereby finding an
error range thereof. The result is shown in Table 1.
<Referential Example 2>
The same tester as that used in Example 1 was used to
20 measure an electric resistance between the one-side-
electrode to be inspected and the other-side-electrode to
be inspected in the circuit board to be inspected by the
two probe method of the resistance measurement, thereby
finding an error range thereof. The result is shown in
25 Table 1.

[Table 1]
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measurement of an

electric resistance

Example 1 +10 mQ
Comparative Example 1 +100 m&
Referential Example 1 +10 mQ
Referential Example 2 +20 Q

As apparent from the results shown in Table 1,
according to the electric resistance-measuring apparatus
according to Example 1, electric resistance can be measured

5 in a small error range (110 mQ) equivalent to the electric
resistance value measured by the four probe method of the
resistance measurement using probe pins, and sufficiently
high precision is achieved from the viewpoint of practical
use.

10 On the other hand, according to the electric
resistance-measuring apparatus according to Comparative
Example 1, a great error was caused compared with the
electric resistance value measured by the four probe method
of the resistance measurement using probe pins.

15

EFFECTS OF THE INVENTION

According to the connector for the measurement of the
electric resistance according to the present invention,
there can be constructed an electric resistance-measuring

20 apparatus capable of performing expected measurement of an

electric resistance surely on electrodes to be inspected
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5 great, and easy to produce.

According to the electric resistance-measuring
apparatus for circuit boards according to the present
invention, expected measurement of an electric resistance
on electrodes to be inspected can be performed surely with

10 high precision even to a circuit board which has small-
sized, protruding electrodes to be inspected projected from
a surface of the circuit board, a scatter of projected
heights of said electrodes to be inspected being great, and
it is easy to produce.

15 According to the electric resistance-measuring method
for circuit boards according to the present invention,
expected measurement of an electric resistance on
electrodes to be inspected can be performed surely with
high precision even to a circuit board which has small-

20 sized, protruding electrodes to be inspected projected from

a surface of the circuit board, a scatter of projected

heights of said electrodes to be inspected being great.
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1 CLAIMS
2
3 [1] A connector for measurement of electric

4 resistance, comprising:

5 a composite electrode sheet having an insulating

6 sheet body in which through-holes extending in a thickness-
7 wise direction of the sheet have been formed at positions

8 corresponding to a pattern of a plurality of electrodes to
9 be inspected in a circuit board to be inspected, the

10 electric resistance of which should be measured, movable

11 electrodes respectively supported movably in the thickness-
12 wise direction of the insulating sheet body within the

13 through-holes in the insulating sheet body, and stationary
14 electrodes formed on a front surface of the insulating

15 sheet body in the vicinity of openings of the through-holes
16 in the insulating sheet body in a state coming into no

17 contact with the movable electrodes;

18 a front-side anisotropically conductive elastomer

19 layer laminated on the front surface of the composite

20 electrode sheet;
21 a back-side anisotropically conductive elastomer
22 layer laminated on the back surface of the composite

23 electrode sheet; and

24 an external leading terminal electrically connected
25 to the stationary electrodes in the composite electrode

26 sheet; wherein

27 the movable electrodes and stationary electrodes in
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1 2] The connector for measurement of electric
2 resistance according to Claim 1, wherein the through-holes
3 in the insulating sheet body are tapered so as to widen
4 from the front surface toward the back surface of the
5 insulating sheet body, the side wall of each of the movable
6 electrodes is tapered so as to conform to the through-hole
7 in the insulating sheet body, and the movable electrode is
8 supported movably in the thickness-wise direction in such a
9 manner that the side wall thereof separates from and comes

10 into contact with the inner wall surface of the through-

11 hole in the insulating sheet body.

1 [3] The connector for measurement of electric

2 resistance according to Claim 1, wherein the opening on the
3 front side of each of the through-holes in the insulating

4 sheet body has a diameter smaller than that of each of the

5 electrodes to be inspected.

1 [4] The connector for measurement of electric
2 resistance according to Claim 1, wherein each of the
3 stationary electrodes is formed in a region including the

4 vicinity of each of a plurality of the openings of the
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plurality of the electrodes to be inspected through the

8 front-side anisotropically conductive elastomer layer.

1 [5] The connector for measurement of electric

2 resistance according to Claim 1, wherein the front-side

3 anisotropically conductive elastomer layer and/or the back-
4 side anisotropically conductive elastomer layer is formed

5 of a plurality of conductive path-forming portions formed

6 corresponding to a pattern of a plurality of electrodes to
7 be inspected in the circuit board to be inspected, the

8 electric resistance of which should be measured, and

9 extending in the thickness-wise direction, and insulating
10 portions for mutually insulating these conductive path-

11 forming portions.

1 [6] The connector for measurement of electric

2 resistance according to Claim 5, wherein the conductive

3 path-forming portions in the front-side anisotropically

4 conductive elastomer layer and/or the back-side

5 anisotropically conductive elastomer layer contain

6 conductive particles exhibiting magnetism in a state

7 oriented at a high density so as to align in the thickness-

8 wise direction thereof.

1 [7] The connector for measurement of electric
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1 [8] The connector for measurement of electric

2 resistance according to Claim 1, wherein the back-side

3 anisotropically conductive elastomer layer has a thickness

4 greater than that of the front-side anisotropically

5 conductive elastomer layer.

1 [9]1] The connector for measurement of electric

2 resistance according to Claim 1, wherein the back-side

3 anisotropically conductive elastomer layer has a hardness
4 lower than that of the front-side anisotropically

5 conductive elastomer layer.

1 [10] An electric resistance-measuring apparatus for
2 circuit boards, comprising the connector for measurement of
3 electric resistance according to any one of Claims 1 to 9
4 arranged on one side of a circuit board to be inspected,
5 the electric resistance of which should be measured,
6 wherein
7 the front-side anisotropically conductive elastomer
8 layer in the connector for measurement of electric
9 resistance is pressed by every one-side-electrodes to be
10 inspected arranged on the circuit board to be inspected,

11 whereby the movable electrodes and stationary electrodes in
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12 the connector for measurement of electric resistance are
13 electrically connected at the same time to the respective
14 electrodes to be inspected through the front-side

15 anisotropically conductive elastomer layer so that a

16 measurable state is realized, and

17 in this measurable state, one of the movable

18 electrode and stationary electrode electrically connected
19 to one designated one-side-electrode to be inspected is
20 used as an electrode for current supply, and the other is
21 used as an electrode for voltage measurement, thereby

22 performing measurement of electric resistance as to said

23 designated one-side-electrode to be inspected.

1 [11] The electric resistance-measuring apparatus for
2 circuit boards, which comprises a one-side-circuit board

3 for inspection arranged on the back side of the connector
4 for measurement of electric resistance and having a

5 plurality of inspection electrodes arranged respectively

6 corresponding to a plurality of the one-side-~electrodes to
7 Dbe inspected of the circuit board to be inspected on its

8 surface, wherein

9 in the measurable state, the respective inspection
10 electrodes are electrically connected to their

11 corresponding movable electrodes through the back-side

12 anisotropically conductive elastomer layer in the connector

13 for measurement of electric resistance.
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3 other-side-circuit board for inspection arranged on the

4 other side of the circuit board to be inspected, wherein

5 the other-side-circuit board for inspection has an

6 elecfrode for current supply and an electrode for voltage

7 measurement which are arranged with a space from each other
8 corresponding to each of the other-side-electrodes to be

9 inspected of the circuit board to be inspected and

10 electrically connected to the same other-side-electrodes to

11 Dbe inspected of the circuit board to be inspected.

1 [14] The electric resistance-measuring apparatus for
2 circuit boards according to Claim 10, in which one-side-

3 electrodes to be inspected of the circuit board to be
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5 side of the circuit board to be inspected.

1 [16] The electric resistance-measuring apparatus for
2 circuit boards according to Claim 12, in which one-side-

3 electrodes to be inspected of the circuit board to be

4 inspected are in a protruding form projected from the one

5 side of the circuit board to be inspected.

1 [17] The electric resistance-measuring apparatus for
2 circuit boards according to Claim 13, in which one-side-

3 electrodes to be inspected of the circuit board to be

4 inspected are in a protruding form projected from the one

5 side of the circuit board to be inspected.

1 [18] An electric resistance~measuring method for

2 circuit boards, which comprises arranging the connector for
3 measurement of electric resistance according to any one of
4 Claims 1 to 9 on one side of a circuit board to be

5 inspected, the electric resistance of which should be

6 measured, wherein
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the front-side anisotropically conductive elastomer
layer in the connector for measurement of electric
resistance is pressed by every one-side-electrodes to be
inspected of the circuit board to be inspected, whereby the
movable electrodes and stationary electrodes in the
connector for measurement of electric resistance are
electrically connected at the same time to the respective
electrodes to be inspected through the front-side
anisotropically conductive elastomer layer so as to realize
a measurable state, and

in this measurable state, one of the movable
electrode and stationary electrode electrically connected
to one designated one-side-electrode to be inspected is
used as an electrode for current supply, and the other is
used as an electrode for voltage measurement, thereby
performing measurement of electric resistance as to said

designated one-side-electrode to be inspected.



