8 April 2005 1 DESCRIPTI ON CONNECTOR FOR MEASUREMENE @brEl EQIRI C

RESI STANCE, AND ELECTRI C RESI STANCE- MEASURI NG APPARATUS FOR CI RCUI T BOARD 5
AND METHOD OF MEASUREMENT TECHNI CAL FI ELD The present invention relates to
a connector for neasurement of electidic resistance, and electric 10

resi stance-neasuring apparatus for circuit boards and nethod of

measur enment. BACKGROUND ART In recent years, with the request for

speedi ng-up of 15 signal transm ssion in electronic parts, there has been
a demand for circuit boards | ow HpseRreshrbf resistance of wiring between
el ectrodes for fabricating LSl packages such as BGA and CSP. Therefore, it
is extrenmely inportant.to measure the electric resistance of Wi ring

bet ween 20 el ectrodes of such a circuit board with high precision in

el ectri cal COSPECTORNFOR MBRSUREMENT bOpartrctRrithecressunepenanpf an
electric resistance of a circuit board, there have heretofore been

adopt ed, EBECTRXANRESTSTANOE-MBASURINGpAPEPERRAPAS aRdRPOIRCUITUBORRD supply
25 and probes PB and PC f.or voltage neasurenent are.pressed. - agai nst and
br ou§ht into contact-w t hARRSHETHOD eOR. MEBSEREMBNES 91 and 92 to be

| nspect ed, which have been 8 April 2005 2 electrically connected to each
other in a circuit board 90 '

?ECHNICAL FIELD
Thé present invention relates to a connector for
measurement of electric resistance, and electric
10 resistahcewmeasuring apparatus for circuit boards and

method of measurement,

BACKGROUND ART

‘ ‘In recent yeérs, with the request for speeding4up of
'15 signal transmission in eiectronic parts, there has been a
demand for circuit boards low in électric resistandeiof
'-wiring.between electrodes for fabricating LSI packages such
as BGA and CSP. Therefore, it is extremely important to |
measure the electric resistance of wiring betﬁeen
'»;20 “€lectrodes of such a circuif board with high precision in
‘electrical inspéction of the circuit board. |
In the measurement of an electric resistance of a
circuit board, there have heretofore been adopted, for
fexample, means ih.whicﬁ probés PA and PD for current suﬁply
25 and probes PB and PC for voltage measurement are pressed.
against and brought into contact: with fespective 2.

electrodes 91 and 92 td'be_inspected, which have been




to be inspected, as illustrated in Fig. 22, a curreng #srils@epbi ed bet ween

- the proves PA and PD for current supply froma power supply device 93 in
-this state, and a voltage 5 signal detected by the probes PB and PC for

vol tage neasurenment at this tinme is processed in an electric signa

processor 94, thereby calculating an electric resistance between the

el ectrodes 91 and 92 to be inspected. In_the nethod descri bed above,

however, the surfaces 10 of the electrodes 91 and 92 to be inspected may

 be damggﬂ%%gi‘fb‘%é;‘%fi BQnLQSFé’&OPc?S?,QSﬁaH?ﬁeU ihsa”8§,§8§g‘5ygé9;$r§ﬂg the

probes P ( current supply and the probes or vol tage
measur engytpd N Qs 5984 a6t %th%w@tfgé@&c%hvg%?g'eﬁﬁtrgd%rgénenﬁs% to be

i nspected by considerably high 15 pressing fhe probes are made of a

netal, ageppiCedibObwbBRT ERE BF&POI PA e8ndThBr eber 8urt8RtCingpLy. board
beconmes i npossible to be used. Under such circunstances, the electric

resi st angpoEASHEREENEuppIyVOdePEcPeI S o eehos sehteCi a64i & bontdget o be
provi ded as products, and so, so 20 called sanpling inspection has to be -

per f & mesligrall @étectedl by the pyicthas obBtArdpPOdB6E SvehBageé be increased.
In order to solve such a problem there have heretofore been proposed.
el ect ri cneasustmare - atathis ngimapparpteces sedhishan ebentricngigeaber
comng into contact 25 with electrodes to be inspected is formed by a
conduct i Meoces$ st ocher . tirereky arplailqiing apanetecPaienteApptaeesi on Laid 8
April 2005 3 Open No. 26446/1997 discloses an el ectric resistance-
: between the electrodes 91 and 92 to be inspected.
In the method described above, however, the surfaces
10 of the electrodes 91 and 22 to be inspected maf_be damaged
- by pressing the probeé because it is necessary to bring the
probes PA and PD for current supply and the probes PB and
‘PC for voltageAmeasurement into contact with the respective
electrodes 91 and 92 to be inspected by considerably high
15 pressing force, the probes are made of a metal, and the
tips thereof are pointed. Therefore, the circuit board
becomes'impossible'to be used. Under such circumstances,
the electric resistance measurement cannot be performed on
all circuit boards to be provided 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_elect;ic resistance-measuring.
apparatus in which a connecting member coming into‘cbntact
25 with electrodes to be imspected is formed by a conductive

elastomer.

For example, (i) Japanese Patent Application Laid-




-measuring. apparatus in which elastic connecting nenBeksrif @O@ed of
conductive rubber obtained by binding conductive particles with an
el-astonmer are arranged at el ectrodes for 5 current supply and el ectrodes
for voltage neasurenent, respectively, (ii) Japanese Patent Application
Lai d- Open No. 2000-74965 di scl oses an el ectric resistance-neasuring
appar atus having a common el astic connecting nmenber forned .of an

‘ani sotropically conductive el astoner, which is 10 provided so as to cone

into congagh Mbthzh@hE/§§§§aﬁﬁ§cQ§5e§2aﬁ'%ﬁhhﬁgﬁcfQESSEE%%%E-SUpply and an

el ectrode for voltage neasurement electrical connected to the sane
-e'eCtrOdﬂe&QuPEngﬂﬁﬂPﬁkﬁéusaﬁﬂ Ghith 4283788€cBAhRREinGPRlibRYs0N Lai d- Open

No. 2000-241485 discloses an electric 15 resistance-nmeasuring apparatus

conpri si fgride@i 6€UtbnBGatdvel @hbb8EPEBLRSAANLYNBiAHAhECRoAHUMIGR a
plurality of . electrodes for inspection has been forned, and an elastic

connect i pgrokabes kotnednoélascomdichirucatrastjodeatr wheeltrodesproyi ded on
the surface of the circuit-board for 20 inspection, wherein 2 el ectrodes of
t he & ectuodestfsupplpspedt ébacaredss| Eoredollnagesinahsurbatnel, ect rodes to
be inspected have been electrically connectedto the plurality of

-el ect rodesspertinepbect i(oh} t hnpayds e hBatentedpphjcatiber Laidnépeh Noth

el ectrodes is used as an electrode for current 25 supply, and the other is
used as ¥FPTEEI¢Dddis0ko%0s talyee lovbtireneai stanaecmarausiagiric

resi stance. According to such electric resistance-nmeasuring 8 April 2005 4
appar at \IRPPHA Bl 2R3 GHRY f droumee R 1asibhf ycondeahing ceepbge formed

-0of an anisotropically conductive elastomer, which is
190 provided.so as to come into contact with both surfaces of
an electrode for current supply and an electrode for
voltage measu:ement electriqally connected to fhe same
electrode to be inspectea, and (iii} Japanese Patent
. Applicétion Laid-Open No. 2000—241485‘discloses an electric
15 resistance-measuring apparatus comprising a circuit_boérd
for inspection.on the.sufface_of which a plurality of |
electrodes for inspection has been formed, and an elastic
connecting member formed of a cbnductive elastomer, which:
is provided on tﬁe'surfade of the circuit—board for
- 20 inspection, wherein 2 eleétrodes of the electrodes for
inspection are selected in a state that electrodes to be
'insbected havé been electrically connected to tﬁe piurality
of electrodes for inspection through tﬁe connecting .member,
.6ne 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.

Accoxrding to such electric resistance-measuring




~for voltage neasurenent are brought into contact wth AefiectaOddes to be
I nspected of a circuit board to be inspected through the elastic
- connecting nmenber, whereby 5 electrical connection is achieved, so that the
- measurenent of the electric resistanfe can be conducted without damaging
.the electrodes to be inspected. In LSI packages for surface .nounting, such
as BGA and CSP on the other hand, a wire bonding nethod, a TAB nethod, 10
a flip chip nounting nethod, etc. are known as net hods for nounting
sen condapparatls pSa®ne Bestredbt fbea&drﬂahtnguﬁglg aBackagelef@pbdet hese
mounting nmethods, the flip chip - nmounting method, which the | ength of
W ring bfvwneeolbagsaneasndesént abepbasdgRtcintdi tohoaed withRxtrenely
short, 15 have advantages fromthe viewpoints of mniaturization of a
package @helctpedes nge upe oinspgobédt ofnanciscoit baasdchoabélip chip
mounting nethod, a circuit board, on a surface of. which for nounting
sem condiREReceedl pshrouglkcthedetasbie tewncébingdmemberdi whereby pattern 20
~-corresponding to an arrangenment pattern of pad el ectrodes of the

sem CondREESFL PG bsconnectien pigrachigved, spel thati the weasuredestof the
order of 10 mcrons have been formed at a fine pitch, is used as the
circui t Doalre nedkd TlgF 1 ipres bakkege, camdoncor@uebed, wikbewt on the pad
el ectrodes. 25 of anéi? rotrudi ng el ectrodes call ed sol der ball have been
f or ned, IR et é&ﬁﬁ e tRf BERRCtSFerein the pad el ectrode of

t he sem conduct or. I p i.s connected to the 8 April 2005 ele ode on the
circuit boa‘r_d% rLc;stcfg;I]ij%t%gﬁso{E iSHJgrfoaé?eeé‘f Tr e o3 %earﬂcgonduct or
phlp, “Qﬁﬁﬁ%h the other hand, a wire bonding metﬁod. a TAB method, |

10 a flip chip mounting method, etc. are known as methods for
mounting semiconductor chips on a circuit board making up a
package. Among these mounting methods, the flip chip
mounting method, which the length of wiring between a
semiconductor chip and a ciréuit board is extremely shqrt,

15 . have advantages from ﬁhe viewpoints of miniaturization of-a

7 package and speeding-up of signal tfansmission{

In such a flip chip mounting method, a circuit board,
on a surface of which for mounting semiconductor chips, |
electrodes have been formed éccor&ing to a pattern

20 -corresponding to an arrangement pattern Qf_péd 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 makiﬁg
'uﬁ a package, and on one hand, those, on the pad electrodes .

25 of which prqtruding electrodes called solder ball have been
formed,-are uséd as the sgmiconductor chips, wherein the

pad electrode of the semiconductor chip is connected to the

£




el ectrical connection between the both is achi eved. ¥hapeiha¥0seen recently
~known a flip chip nounting 5 nmethod in which a circuit board, on a surface
for mounting sem conductor chips of which protruding electrodes formed of
'sol der have been formed, is used in @ ace of using the sem conductor

" chips, on the pad el ectrodes of which protrudi ng el ectrodes have been
formed. 10 However, when a neasurenment of an electric resistance between
el ectrodes is performed as to the circuit boards wused in such flip chip

mount | ngIRRLhode Y BRANS1OLUNS oliaf Whirbul e kARG o apparatus

of the above- described constructions (I ow ng' 15

pr obl eng 1 doaolrvefled! Bnt *&ﬁea%%&c%%@t@%d cﬁllgct th‘é:%%%‘ stance- neasuring
apparatus (i) and (ii), it is necessary to electfically connect both

el ectr oédadelodriedlr edhnedpRby, BodwRleeCihedgokar isvakhiagsedeasurement at the
sanme time to each of electrodes 20 to be inspected in a circuit board to be

inspected, whirhbrei hasobaeasueeealdgt knowheai slapcehiphmougliihe el astic
connecting menber. Thus, in the electric resistance nmeasurenent apparatus
f or Sreamertihog an ehechraccnesuitahcard,asnta aucifacei folromodntdnhe

i nspected, on which snall-sized 25 el ectrodes to be inspected have been

ar r angegemicgndhghordehépsyofi whiishnpressudgngoel ertredest fodwedf or current
supply and el ectrodes for voltage neasurenent in a state 8 April 2005 6
‘separ at 8§ FPéArsnbadnckaer fareicdegisnuspdainapéaceqadl usdngorhsnal | er than

a region o¢cupied by the electrodes tq be
semico ductor chips, on the pad electrodes of whlch

protruding electrodes have been formed.

- 10 ' However, when a measurement of an electric-resistance
_between electrodes is performed as to the circuit-bcards
used in such flip chip mounting methods by means of the
electric rcsistance—meésﬁring apparatus of the above-
déscribed constructions (i) to (iii), the fcllowingf'

15 problemslare'inﬁolved.

In the above—described electiic resistance—measuring
'apparatus (1) and (ii), it is necessary to electrlcally
connect both electrode for current supply and electrode for
vo;tage measurement at the same time to each of electrodes
20 to be inspected in a circuit board to be 1nspected which
‘is to measure electrlc reSLStance, through the elastlc
connecting member. Thus, in the electric resistancef
:measurement apparatus for measuring an electric_résiétance.
és to a circuit board to be inspected, on which sméll—sized
25 - electrodes to be inspected have been arranged at a high
-deqsity, it is necessary to form electrodes for currenf-

supply and electrodes fcr voltage measurement in a state




I nspected, i.e., to formelectrodes for current suppByRmrid 280&ctrodes for
vol t age neasurenent. nmuch snmaller in size 5 than the electrodes to be

i nspected in a state separated from one another at an extrenely short

di stance, according to individual snmll-sized electrodes to be inspected.
However, it is extrenely difficult to manage the above, and after all, it
is very difficult to produce an_ 10 el ectric resistance-measuring apparatus
for measuring:the electric resistance of a circuit board having small-sized
el ectrodes at akgi h density.. .On the other, hand, in the above;described

of oct 1| SRR G e, AT T A R A (919 |OF 1 AR R0 15
form el eql radem JLOTu el Lol SURPl . A1th & 46 rades 1ot Xoldage, Trasur ement
correspondi’hg t°0 i ndl Vi dual “el ectrodes o he L hspec dd,and So 1t is easy

to prod%rpgés]:l@é&ctir.iec r@iﬁﬁr[‘t@%é@@zs d N9 APRYAldtte fAIpEBASIA N9 the

electric stance of a circul oard to be 1 nspected even when 20 .

SRl | - SR el REld GRS Vo difyd RRRAGLRGHE AIGANRA Rl n gl density in
the circuit board to be inspected. However, such an electric
resi gt anguieasd!id NG GRRAVAWYS HeS iH flctdy MBS fghfataange, -and. so
it is difficult to performelectric resistance neasurenent. as to 25 a
circuit hea bildWHdtRIedt s el rdn@lce diimeall Slandd, odascondindi gh
precision. Further, when electric resistance neasurenent is 8 April 2005 7
per f or math dsndioriaivelr euiall Ibedred e e trsjees tted Beviinspeqireat.r udi ng
el ectrodes ‘to be inspected by neans of the

. However, it is extremely difficult to manage the

above, and after all, it is very difficult to produce an
10 electrié resistance-méasuring appafatus for measuring: the
electric resistance df a circuit board having sma;lvsized
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 eleqtrodes°for current supply and electrodes for
voltage measurement corresponding fo individual electrodes
'-to be inspected, and so it is-easy to produce an_electrig‘
‘resistance—measuring apparatus for measufing the electric’
resistance of a circuit board to be inspected even when
20 small-sized electrodes to be inspected are arranged at a
fhigﬁ déﬁsity in the circuif board to be inspected. |
| However, such qh electric resistancefmeasuring
~ apparatus is great in measurement error rangg,,ahd,so it isA
‘difficult to perform electric résisténce measurement as to
_25, a circuif boafd low in.electric resistance between
electrodes with high precision. -

Further, when electric resistance measurement is




el ectric resistance-neasuring apparatus of the above3 #esthidfed
constructions (i) to (iii), the followng 5 problens are involved. In the
above-descri bed electric resistance-neasuring apparatus (i) to (iii’), a
pressure-sensitive conductive type anisotropically conductive sheet, in
whi ch conductive particles exhibiting magnetismare contained in an 10

el astoner in a state oriented so as to align in the thickness-w se
direction thereof, is generally used as the elastic connecting nenber. On
the other hand,. in the circuit board having the protruding electrodes, it
is diffippdfiornedad riod & heidGuhei gbardf torbgethspacdeédehshivfect rode for
reasons over the production process, and so a scatter of projected heights
i s genemaidtrugtiam elgpeioratien| o Mbhehnebected cby egearaneé theasurenent as
to the circuit board to be inspected having the protruding el ectrodes to
be inspéﬂﬁé&ﬁ%@;ﬁﬁ%%ﬁ@ﬁ&ﬁeimﬁQ$ﬁﬁlﬁ@v?ﬂ@aﬁﬂﬁﬁsi?EeEHPaPPPVEabsorbing
ability, specifically, an anisotropically, conductive_elastonmer having a
great tMRSGTEREd CAUHFHE 1S ef Bt e sbhhbet FRY LAEMBELNIHOWever, the
ani sotropi cal ly conductive elastomer - 25 having a great thickness is lowin
t he emﬂ%ﬁg%q@%(ﬁre;ﬁQﬁﬁﬁH%ésensitive conductivity, and so sufficient
conductivity nnQt be achi eved i.n the thickness-w se 8 ril, 2005 8

di rection of ﬁﬁbq§ﬁ1§§¥?%ﬁﬁé§ﬁ?E}gﬁémﬁ%%?%ﬁl%l%% %%é?nc%£$%§§uﬁﬁ%%iderably

gr eat Sta{p%aq:a{a;lﬁp&l)i e@otpii!ﬂe-, a pressure-sensitive conductive

type anisotropically 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 oﬁher hand, in the circuit board having the
protruding electrodes, it,ié difficult to control the

15 héight of projection of each electrode for reasons over the
prbduction prbcess, and so a scatter of projected heights
is generélly 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, |
specificélly, an aniéotropically conductive elastomer
.having:a greét thickness is used as the elastic connécting.

. member. | |
However, the énisotropically conductive elastomer

25 having a gréat thickhess is low in the sensitivity of

pressure-sensitive conductivity;'and so sufficient

conductivity cannot be achieved in the thickness-wise -



ani sotropi cally conductive elastoner in the thicknes8-awsid 280becti on
thereof. Therefore, it is difficult to surely 5 achieve the required

el ectrical connection for electrodes to be inspected having a snall

proj ected height anong a great nunbeg of electrodes to be inspected in the
circuit board to be inspected, and after all, the prescribed electric
resi stance nmeasurenent as to such a circuit board 10 to be inspected cannot
be performed wi th high precision. DI SCLOSURE OF THE | NVENTI ON The present
~invention, has been pade on the basis of the foregoing circunstances and
has as i T8 FFFEPR oBf ethet ABISQErEPAGReI N CORIHCESHReCLlOS tPBL TNRASUr eeNnt  Of

electric rfsistance b% ﬁ&ich an el ectric, resistance-neasuring apparatus
capabl e BPLETT eF S PLrToPHH HgIBRBECEET2 1 RedSurBREAED &P &R®el ectric

i-st . to.be. i t i th_high [ Si [
Circuit GOARa- ot Crteg o0 e TR 5L Cansty i ioeRbErkags ToBe |
[ ct eg; j ect of .th Ik cUi. t d, ' tt f
proj ect ed e GhE Or°Sah oFBEFrPBags t 6 besi HebbereatpPngUrgTiar . and easy
Lo piodugen alle beng Ok KELRde1 AcRE0Rd BBAGEL 9L U8, PLERENL hyent ion s

to 25 provide an eleciric resistance-neasuri ng apparatus. Circuit

boards, whisd LRdhSEEShYnRELfQ" I SXREE 60 HEASUACHERL LR lgetric
resi stance on é%ﬂ%trodes to bg 8 April go%gEQ ?nspec%egaﬁgﬁsh?gh preci si on
even in gréat CilidbdPase dhéebrodas s8BbL- $higdctelr Ohr ¥HbNE; LEELr Odes to
be inspected projected froma surface of the circuit board, a scatter of
‘board to be inspected, and after all, the prescribed
- electric resistance measurement as to such a eircuit board

10 to be inspected cannot be performed with high precision.

DISCLOSURE OF THE INVENTION

Thé present invention has béen made on the basis of
the foregoing circumstances and hés as its first object the
15 provision of_a connector for meaéuremént of eleétric
resistance, by which an electric resistance-measuring
apparatus'capable of surelyrpefformihg expected measurement
of an elecﬁric resistance on electrodes to be inspected
with high precision even in_a circuit board which has
20 small-sized, protruding electrbdeé to be inspected
- projected from a surface of the cirCﬁit bdard, a scatter of
projected heights of said electrodes to be inspectéd 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
dircuit boards, which can éurely perform expected -

measurement of an electric resistance on electrodes to be




projected heights of said electrodes to be inspected8b&pmig 280§reat, and is
easy to produce. A third object of the present invention is to provide an
el ectric resistance-neasuring nethod for circuit boards, which can surely
perform expected neasurenent of electvic resistance on electrodes to be
Inspected with high 10 precision even in a circuit board which has
smal | -sized, protruding el ectrodes to be inspected projected froma
surface of the circuit board, a scatter of projected heights of said

There 1 otTe Ge JPEOTRoh IEGARLEER Fuptrahoty CikReio bBREd phech — O
| st s 0g: )OS trod heet havi ' | at i
heet body 1 BT HE PROROTEEN LR ERGEHRORT SOTRp ckRbedelioe G act o
of the shesfedeace bean d SuPFLAL POSUAL 088-20; £0BLESRONYI 0P, LoR pRttern of

a plurality of electrodés to be 1nspec In a circult boar

| nspect askojdieted ROidH€s IE5| 54 ML e bash £H0yb d; HE, JEASHTSY; ngoOVabl e

el ectrodes respectively.-supported novably in the tﬁlc ness- w se direction
of the it iamgl sheatabpdyo Widicd he 25 through-holes in the insulating
sheet body, and stationary electrodes formed on a front surface of the

i nsul ating skedthibothjedthe vittaignepfnopaniausied fhecd yaahidiol es 8
April 2005 10 in the insulating sheet body in a state comng into no
cont.act am teH etate i vesls des ted et -nedies r imd monthed dfo e st opilsed tdss |

conductive el astomer _ ‘
: which can surely perform expected measurement of electric

resistance on electrodes to be inspected with high

10 precision even in a ciréuit board which ﬁas smallQSized,
rprotruding electrodés to be. inspected préjected from a
surface of.the circuit bhoard, a scatter-of projected
heights of said eiectrodes to be inspected being great.

| According to the ﬁresent invention, there is thus
15 provided a connector for measurement of electric reSisténce,
comprising: |
a composite electrode sheet having aﬂ insulating
. sheet body in which through-holes extending in a thickness;
wise direction of the sheet have been fﬁrmed at positioﬁs

20 corresponding to a pattern of a plurality éf electrodes to
be inspected in a circuit board to berinspected,,the B
electric resistance of which should be measured, moﬁable
'electrgdes respectivelesupported movaﬁly in the thickness-
wise direction of the insulating shéet'body.within the

_ 25 through-holes in the insulating sheet body, and stationary
elgctrgdgs_formed on'a.front surfdce-of the insulating |

_ sheét-body in the vicinity of openings of the through-holes



| ayer lam nated on the front surface of the conposité &Spmlle@0fbde sheet; a
back-si de ani sotropically conductive el astoner |ayer |am nated on the back
surface of the conposite electrode sheet; and an external | eading term nal
electrically connected 10 to the sta®ionary electrodes in the conposite

el ectrode sheet; wherein the novabl e el ectrodes and stationary el ectrodes
In the conposite el ectrode sheet are electrically conhected at the sane
time to their corresponding electrodes to be 15 inspected through the

front - sigde i SOLLANGH] rRAUSIAY & p o] ASLATPICLEVEL 10, e comnect or

for measurenent of ‘e resi st-ance accor di ng he" present invention,

it may hend¥af &fiked dhatndhg tdr = Es. in the insulating sheet 20 body

be tapered so as to wden fromthe front surface toward the back surface

of the insul all Bgonteal ROGHLINE oY 4% V) |chiafacy Ofe lia gpuabl e

el ectrodes be tapered so as to conformto the through-hole in the
i nsul at i1gexhaeini nahedy oranthd e dmy adl er fhecd f ogee heongtpioid ed novably in

the 25-thickness-wise direction in such a manner that the side wall
t hergof elepanaides shie@®;and cones into contact. with the inner wall surface
of the through-hole in the insulating 8 April 2005 11 sheet body. The
openi ng on the brohkt-sddee amfi sedatopdfcaliey tdumaigitivwledsastontere | nsul ati ng
sheet body may preferably have a _
' layer laminated on the back surface of the composit
'eléctrodé sheet; and |
- an external leading terminal electrically connected
10 to the stationary electrodes in the composite electrode
.sheet; wherein
the movable electrodes and stationary eléctrodes in
the compositg electrode sheet are electrically connected at
the same time to their corresponding electrodes to be -
15 inspected through the front-side anisotropically conductive
elastomer layer;
In the cOnnectbr for measurement of electric
resistance according to the present invention, it may be
pfeferred that the through—hoies in the-insulating sheet
20_ biody be tapered so as;to widen from the front surface
toward the back surface of fhe iﬁéulating sheet body; the
side wall of eaéh of the movable_electrodes bextapetéd s0
as to conform to the through-hole in the insuléting sheet
body, and the movable electrode be supported movably in the
25 thickness-wise directioﬁ 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




di ameter smaller than that of each of the el ectrodesé8tapbel R00fspected. The
stationary el ectrodes nmay preferably be so constructed that each of the
stationary electrodes is fornmed in a region including the vicinity of each
—.of a, plurality of the openings of tihe through-holes in the 10 insulating
sheet body, and the stationary electrode is electrically connected to a
plurality of the electrodes to be inspected through the front-side

ani sotropically conductive elastoner layer. In the connector for

measur engnt of %ggctric 15 resistance according to the present invention,
“the fronti®%t % sotropi cal |y conductive el astomer |ayer and/or the

back-si de ani sQtropically conductive el asfo | ayer preferably be
forned of a plslllgblr(':'alqD o & 3:3153[ iﬁfembtatsrﬁdtef g&;neﬁé)‘b@r‘{r%}% tfl’cﬁ(’r’ri‘:gg‘“ _
corr espguh ; f f 0. ' of electrodes to be inspected
In the ci rc%!%gtltliol}glg?ntso 1lro}jeé'}Lln p%%:?egéd,tgﬁ#e%qye rrelfge]?ae%l%t gnce of which

shou' d R ARANY Sha 1A QAA0AE | L WS Sl odld o . and.
i nsul ating portions for nutually 1 nsulating these conductive path-form ng
portsonspsgeddegsuch a connector for nmeasurenent of electric resistance,

t he conductive path-formng portions in the front-side anisotropically

conductive el g%le0ERRA tiayalryS ARGHrodRR0 mbd prdirerabthy Rackssi de

ani sotropi cally conductive el astonmer |ayer may preferably contain
conduct icomstanidtede shaex el 0Ty thRgAfatMnarya edieditd cidLrised at a hi gh
denSInyormed in a region including the vicinity of each of a.
~plurality pf the openings of the through-holes in the
10 insulating sheet'body; and the stationary electrode is
electrically connected to a plurality of the electrodes to
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.elésfomer layer and/or the
" back-side anisdtropically conductive elastomer layer may
preferably be formed of a plufality of conductive path-
forming portions formed cpfresponding té a pattern of a
20 . plﬁrality of electrodes to be.inspected in the circuit
board to be inspected, the electric resistance of which
shouid be ﬁeasured, and extending in thé thickness~-wise
~ direction, and insulating portions for mutually,iﬁsplating
"fhese conductiverpéth~forming portions..
25 : In.such a connector for measurement of electric
resistancé, the conductive path-forming portions in the

ffont—side anisotropically conductive elastomer layer




so as to align in the thickness-w se direction thereéfapand 250bhe novabl e
el ectrodes may preferably be conposed of a netallic material exhibiting
magneti sm 1n the connector for neasurenment of electric resistance
according to the present invention, @Be back- side anisotropically
conductive el astonmer |ayer may 10 preferably have a thickness greater than
that of the front- side anisotropically conductive el astoner |ayer. The
back-si de ani sotropically conductive el astomer |ayer may preferably have

har dness,{pner dan dhal, 5 8{ 1{1 ngcsalci %rgnsépt ropl calll%srt(éor%uglt !s\c/)e

el astoner |ayer. 15 Accor e ‘presertt Vel

- provi ded An e lhfft @&ﬁ&g@ﬂ%gﬁ%%dm circuit boards,

conprising the above-described connector for ng%surenent of electrlc

resi st anGe Ay Fange thadfh eMenS G a Qft A LidiGWtdoand 4 tfdl’x %gan
ereln

the.electric resistance 20 of which should be measure

front - sisse aaniteotaidRinC ahl il@rﬂuﬁﬁdé&:seiﬁ%@m&eét@b‘%{ tHa g cg@l@ect or for
measurement of electric resistance is pressed by every one-side-el ectrodes

to be  itEpectvedlel elketriodes mayoard ferabay Bepeckpdsaaherehy the 25
nmovabl e el ectrodes and stationary el ectrodes in the connector for

measur emerialdfi cemadiriia lr esshdbandmgamagneltdsto.i cal | y connected at the sane
time to the respective 8 April 2005 13 electrodes to be inspected through
the front-sidén &hpsepnpapréar! forongasuiremeatasfordeckayer so that a

measurabl e state is realized, and
resistance according to the present invention, the back-

side anisotropically conductive elastomer layer may
19 preferébly 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
ftont—side anisotropically conductive elastomer layer.

15 According tb 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 arrangedron one side
of a circuit board to be inspected, the;electric resisténce

20 of which should be measured,.wherein

the front-side anisotrbpiéally conductive elastémer
'layef in the connector for measurement of electfic
resistance is pressed by every one-side-electrodes to be
inspected of thé_circuit board to be inspected, whereby the
| 25 movable eléctrodes and stationary electrodeé in the
connector for measurement of electric resistance are

electrically connected at the same time to the respective




in this measurable state, one of the novable el ectr8d&rahld 20&ti onary
el ectrode electrically connected to one designated one-side-electrode to
be inspected is wused as an el ectrode for current supply, and the other is
used as an el ectrode for voltage neasuyenent, thereby perform ng
measur enent of electric resistance as to said 10 designated
~one-side-electrode to be inspected. The electric resistance-neasuring
apparatus for circuit boards according to the present invention may
"~ preferabl rise a one-side circuit board for inspection arranged on
t he backei?ﬂEggﬁe?hEocBﬁnéEFB?C¥6@ Aeagugbnthe Isopt-eldetric resistance
and havin Iuralli i nspection_ el ectrodes arranged respectively
cor r espond r?%ﬁ%? %Yu?%????thetﬁeaﬁﬁ%mngéaEPecﬁppoétt@ be i nspected
of the :fééCU£ bPoarg %o be |nsgect§d on_its surface, wherein in the
nmeasur ab at spectPIetFRSpe®fion 20 electrodes are electrically
connected to thei rrespondj ng vabl e el ectyodes through the back-side
P £ e EaRond £ ﬁeec‘B‘le‘%lE]f%r for

anlsotroplcally conductive el ast o ?t?ay%?el%

I h t board '
Tmepect o sy S5 B S BR TP S aRba B AP hi fak P omBR R "G 1 cui

board 1 cbedspectadh sheSSL Lol b 01 bt shdle 51U Lohoarda oy 1 nspect fon
e

has an 8 April 2005 14 el ectrod current supp an electrode for

vol t age ugmpsy erferélé/%fdu@rfo@ré@f!rg&% V!&ébf%zpéﬁ& &E}é’%ﬂ?&‘ P4 her

correspondlng to each of the other-side-elect es to
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 imspection

arranged on the back side of the connector for measurement

15 of electric resistaﬁce and having a plurality of inspection
electrodes arranged respectively corresponding to a
plurality of fhe one—side~electrodes.to be inspected of the
circuit board to be inepected on its surface, wherein

in the measurable state, the respective ihspectioh

20 electrodes are electrically_cohnected to their
correeponding_movable electrodes through the back-side
enisotropically conductive elastomer layer in the connector

~ for measurement of electric resistance.
An other-side circuit board for inspecticn may

25 preferably be arranged on the other side of the circuif
board to be inspected, wherein

the other-side circuit board for inspection has an




I nspected of the circuit board to be inspected and 58ekecitlr 2086l y connect ed
to the sane other-side-electrode to be inspected of the circuit board to
be inspected. The electric resistance-neasuring apparatus for circuit
boards according to the present invemttion may preferably be suitable for
use in measurement on a circuit 10 board to be inspected in which

one-si de-el ectrodes to be inspected of the circuit board to be inspected
are in a protruding formprojected fromsaid one side of the circuit

board tgQ rdln t-Q the, pres i nvention, ere is further
15 prow Q% n e ecelgl c‘ﬁlflgeg} st AREE s At %nn‘aecf%‘ﬁﬁf or c‘fc? %A79® boar ds,
uhi Ch. CoRId SR { Al AP ARSI GRG0 befd SONNGELAT L0t MRapr ement of

el ectric resistance on one si a Clrcul oar d e |1 nspec ela, t he

el ect Il Gl Pl Froud RIS AL. . MBLAIdL LY fif front - si de

ani sotropi cal I'y conductive el astoner ayer int e connector for

nmeasur em@i¥peaite’! &Gt Mitfe JBEAMRLS Y 8535 ech Y Vﬁ‘e si de- el ectrodes
to be inspected of the circuit board to be |nspected ereby the novable

el ecsroddscaid caildly @RineAIRCiH0addS ishnid & e CoRRCtle dtfod@asgir enent  of
el ectric resistance are electrically connected at the sanme tine to the

respect bee insipecttragties tthdeiimeyiecbed idiraude tiigsgacdd.si de 8 April 2005
15 ani sotropically conductive el astomer |ayer so as to realize a
nmeasur abl e st &he, edﬁ@tmnCtmeelﬁﬁasueambasstaMQ apipa rafcutsh&orovabl e
circuit boards accordlng to the present invention may
preferably be suitable for use in measurement on a circuit
10 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—measu;ing method for
circuit.boards, which_comprises arranging the above-
described connector for measurement of electrlc re51stance
_”on one side of a circuit board to be 1nspected the
electric resistance of which should be measured, whereiﬁ
'Zbr ‘ the front~51de anlsotroplcally conductive elastomer
'1ayer in the connector for measurement of electrlc
_re51stance is pressed by every one-side—electrodes to be
 'inspected of the circuit board to be inspected, whereby the
@ovable electrodes and stationary eiectrodes in the
25 connector fqr measurement Qf electric resistance are

electrically connected at the same time to the respective

electrodes to be inspected through the front-side




el ectrode and stationary electrode electrically conngcimdl 3006 one

desi gnated one-side-electrode 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 neadwrenent of electric resistance as to
~the designated one-side-electrode to be inspected. 10 According to the
.connector for neasurenent of electric resistance of the above-descri bed
construction, both novable el ectrode and stationary ‘el ectrode in the

cOMPOS Bl sGLotley SheSlorife ol s sl e £onIgel edo L2, 008 pel ppsrode to

be inspected n the on ani sot ropi y conductive elastoner

layer s Riessethide eVEIYe el girodes to be inspected in the circuit board
to be inspected, the electric resistance of which should be neasured. In

addi tion, sincs tha StaldRiamieladtodesndrer fid ighdna state coning
“into no contact with the novabl e 20, el ectrodes, one of the novable

el ect r odel exttthaiatdinarta t RIRGlyY Wik ehesdd | pbdvr LOADEEt 86nhoctbe el ectrode
to be ‘inspected is used as an electrode for current supply, and the other

i s uSed tas @ aedigeded anerd idge IRASEEENENS ,be Whesgbytad £sectric
resistance as to the circuit board to 25 be inspected can be neasured with
hi gh preasies] @8 drhe laniatdde dicectawdesnt rsupgel xonpoodi tiee ebeledér ae  sheet
are supported novably in the thickness-wise direction 8 April 2005 16 of
t he i ns¥sad B¢ she&l dsgdipdenfore e lttegaronedd urensdect ridveselay e noved in the
- thickness-w se direction according to the projected heights of the
el ect r o fogFny@g measurement of electric resistance as to the
designated one-side-electrode to be inspected.
10 According to the connector for measurement of
electric resistance of the abové—described construction,
both movable electrode and stationary electrode in the
composite electrode sheet are electrically connected to one
. éiectrode 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 be inspected can be measured with high precision.

The movable e€lectrodes in the-cdmposite‘electrode“

sheet are supported movably in the thickness—-wise direction




I nspect ed when the front-side anisotropically conducsi&eri3 €loast oner | ayer
Is pressed by every electrodes to be inspected, so that the
irregularity-absorbing ability in each of the front-side anisotropically
conductive elastonmer |ayer and back-s de ani sotropically conductive

el astoner |ayer forned on the front surface and back surface of the 10
conposite el ectrode sheet can be effectively utilized. In" addition, the

t hi ckness of each of the front-side anisotropically conductive el astoner
| ayer may be

| back-si d i sotropj cal | duct i | ast

st - R i S T ORE B R e S VBSESRIRICL | o1 Ly ean 15 be
hi i n.. f_the f t-Si | sot i call ducti | ast

Meyer et S R iR FFs “hETRetT e af afSrtet Somyer o o o

Wayer . orr ol 'y “ct omer t eui

poar d t R T P MRS o€ fed MLl EF e S DREER0aST e i ect ed 20

proj ect eh JiBd wé@%@fff&gt%i&@' &&g&%%%ﬁgf%géng%c%ﬁ%% ect ed

hei ghts of "said el ectrodes to be inspecte t he

requg re@lmsﬂeq;rqrgyecg £ ex_ggéggéd rl?ﬁéﬁ@ﬂ?%f@é‘t%ﬁd%%”@é Yoder formed with

hi gh precision. Since the external |eading termn ectrically 25
connect ethspadthel, St iRy Veitd eChFQflerat St prapd slash ndy d8eriGpmRpsite

el ectrode sheet, the stationary electrodes can be electrically connected
to a testawh toff dihgh firentexdiatenaln BsARfdgi2005, Loddasi R teTdd timer Wher eby
it is only necessary to provide those electrically connected to the
movabl e lglyest pode dagk-stilve iarsipectdoyi el ot raageic e radiaxiomessi nce- t he
| layer formed on the front surface and back surface of the
10 composite electrode sheet can be effectively utilized. In
addition, the thickness of each of the front-side -
apisotropiéally conducti#e elastomer layer and back-side
anisotropically conductiﬁe elastomer layer may be small, so
'that high—sénsitivity pressure-sensitive conductivity can
15 be échiéved in each of the front-side anisotropically
conductive elastomer layé: and back-side anisotropically
conductive elastomer layer: Accordingly, high connection
reliability can be achieved even to a circuit board to be
‘iﬁspected, which has protruding electrodes to be inspecfed
20 projected from a surface of the-cirpuit board, a scatter of
projected heighﬁs of said electrodes to be inspected'being
'great, so that the required measurement of.eleétric.
. resistance can be surely performed with high precision;
éince the external leading terminal electrically
25 connected to the stationary electrodes is provided in the

composite electrode sheet, the statidnary electrodes cah_be

electrically connected to a tester'through the external




i nspection electrodes are in corresponding relation éfaenel 2800 one with
the el ectrodes to be inspected of the circuit ‘board to be inspected, these
el ectrodes are only required to have a size substantially equal to the

el ectrodes to be inspected. Accordingiy, even when the size of the

el ectrodes to be inspected in the circuit board to be 10 inspected is
smal'l, the inspection electrodes corresponding to the electrodes to be

i nspected can be forned mﬁth ease, so that the electric

‘resi stan us . produced with extreme ease. 15 BRI EF
DESCRI PTF %%H@STEEQM N ﬁF Yllltg 15 eRL¥SDRERFFBRYI tOi BRPYif@strati ng
the conghpugt éQchhéglfgeHBkﬁéXtCSr‘ﬁ %0%85 &% gg%géggf% n%s?{/fgf,v” ¢

resi stance accordin presen

|||UStrathéglﬁsﬁébﬂfhﬂ?aéf.?@{:fodgg Oﬁcéoﬁc?m& By gsffl'ég‘“s ge sheet. Fig. 31s

a cross-sectional viewl ustrati ng, on an e, a princi paI

part of ihepEeBNEStOLedBloddBaSHE f{;neop;e%ﬁst rgtl£§fég§1§,gc(§asglr9&n in

Fig. 1. Fig. 4 is a cross-sectional view m nat e

mat ei5i al td osn@r eUtie] ige S LOPPLEAOS {0 HICASMPEIEN 0P 18 ée&{é%%es' stance.
Fig. 5 is a cross-sectional viewillustrating a state Apr i 518 t hat

through-hoed tavee bvespertied | ntladsd NS Gt i Sheed oRPeyrédu i | am nate
material shown in Fig. 4. Fig. 6 is a cross-sectional V|em1|llustrat|ng a
state ttathzohdiciims fubrstavald Helepidbdes 4y e heetrddddad be
inspected. Accordingly, even when the size of the
electrodes to be inspected in the circuit board to be
10 - Inspectéd is small, the inspection electrodes-corresponding
to the electrodes to be inspected can be formed with ease, -

" so that the electric resistance—méasuring apparatus can be

produced with extreme ease.

15 ' BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross~sectional view,illustrating the
con;truction of an -exemplary connector for measurement of
elgctric resistance according to the present invention.

Fig. 2 is a plane view illustrating a principal pért

20 - of a.composite electrode sheet.
Fig. 3 is a cross—sectional view illustrating, én-an
'enléfged Scale, a prinCipal_part_of the connector for
.rmeasurement of electric resistance showrn 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~seétional view illustrating a state




“within the t hrough-hol es in the insulating sheet bodg Rpril leolsam nat e

material. Fig. 7 is a cross-sectional viewillustrating a state that
stationary el ectrodes have been fornmed on a front surface of the
i nsul ating. sheet body. 10 - Fig. 8 i1 a cross-sectional view illustrating

a state that a layer fornmed of an anisotropically conductive elastoner

| ayer-formng material has been forned on a back surface of the insulating

sheet body. Fig 9 is a cross-sectional viewillustrating a state 15 that

a back- sr de sotrorﬂfgfally conductive el astoner Iayer has been fornmed on
f t

the back ‘é"ﬁ‘i A ivRpnHade W@ Fgplabing sheet

Cross-s onaI e |IJustrat|n state that the conductors for novable .
el ectro ave i_\bﬁrs \rlr&aﬂ)l 5t s S aal e i bh ]fjcﬂvar‘ﬂ the back surface from
t he front surd ;4 he dnsul ati Sheet body Lis

cross-secti onaI | ew g Ihéus At rf’g?cn':qi agt RETHASE! jaifdl‘—{ & %34 novabl e
el ectr odgs, havg, cﬁﬁﬂ% q&ar romt n ting ,sheet_body to form
novabl e 25 el ectrodes. g%{‘%‘tlhs arglcér}‘(c;ts]}so secf}} on%lb?/ %\/\Fcflfnf%jst rating a
state thaterid ARy fydtReh-9lo @y ani eram 4 Ap[il 2005 19
el astoner |ayer-formng materi al een Font surface of the

conposi tiheellegtinede shaeiridi . g. 13 |s a cross sectlonal viewillustrating a
state that a front-side anisotropically conductive

| Fig. 7 is a cross-sectional view 1llustrat1ng a state
that stationary electrodes have been formed on a front
surface of the insuiating‘sheet body.
10 : Fig. 8 is a croés~sactional view illustrating a state
. that a layer formed of an anisotropicall& conductive:
elastomer layer—forming mate#ial has been formed on a back
surface of the insulating sheet body.
| Fig. 9 is a cross—sectionai view illustrating a state
'15' that a back-side anisotropically conductive elastomer layer
has béen formed on the back surface of the insulating sheet
body.- |
Fig._lO is a cross-sectional view illustrating a
state that the conductors for movable electrodes have been
20 pressed in a direction toward the back sorface-from the
front surface of the insulaﬁing sheet bodf.
| 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




5 el astoner |ayer has been formed on the front surfageapfil l#®05conposite
el ectrode sheet. Fig. 14 is a cross-sectional viewillustrating a state
that the front-side anisotropically conductive elastonmer |layer in the
connector for neasurenent of 10 el ecffic resistance has been pressed by
one-side-electrodes to be inspected of a circuit board to be inspected.
Fig. 15 is a cross-sectional viewillustrating, on an enlarged scale, a
princi pal part of another enbodi ment of a connector for measurenent of

el ect Il @AM AN T AGCHAGg a1 LI 1#3&0d Yh LIford 1S @
cross-sectional view schematically illustrating the construction of an
enbodi mesnir ffcearp £ elRe iddnp Jsaies e Fas Wi . apparatus for circuit
boards according to the present invention together with a circuit 20 board
to 'be inspect @dg.FlIG ik7 a ©£r@seress-tIenidonalew iiawusraimnlar ged scal e,
il lustrating a principal part of the, electric resistance-nmeasuring

appar at gafter Wiatcw tfroodrds dehewi sotrdgi@allly dmddarivi3 il lustrates the
arranged state of one-side- electrodes to be inspected of a circuit board
ta be edssdomsd; layverehest beenr deimteghcm dfhevfiromts smdfhdee oF Apvei | 2005
20 neasured. Fig. 19 illustrates the arranged state of other-side '

el ect r o§E8POS IFE iedeFEEOSe sheeite circuit board to be inspected shown in
Flgi 18. Fig. 14 is a cross—-sectional view illustrating a

state that the front-side anisotropically conductive

elastomer layer in the connector for measurement of

10 electric resistance has been pressed by one-side-electrodes

to be inspected of a circuif 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 resistanée—measuring apparatus for circuit boardﬁ'
.according to the present invéntion together with a circuit
'20' board to be inspected. -
FIG. 17 is a cross-sectional view, on an enlargéd
scale, illustrating a principal part of the electric.
‘iresistance-measuring apparatus for circuit boards shqwn in
FIG. 16.
25 E Fig. 18 iliustrates the arranged state of &ne—side—
electrodes to be inspected of a circuit board to be

" inspected, the electric'resisténde of which should be



5 Fig. 20 is a cross-sectional view, on an enl arged 8skmfid, 200bustrati ng
the construction of another enbodi ment of |ower-side adaptor. Fig. 21 is.a
cross-sectional view schematically illustrating the construction of

anot her enbodi ment of an 10 el ectriggresi stance-neasuring apparatus for
circuit boards according to the present invention together with a circuit
board to be inspected. FIG 22 schematically illustrates an apparatus for
measuring an electric resistance between electrodes in a 15 circuit board
by probes for C&J.rrent supply and probes for voltage nmeasurenent.

[ Descri &elaoﬁy%ef Characters]. 1 Crcuit board to be inspected, 2 7
One-ri de- el ectr.odes e i.nspected, 20 3 Qther-side-el ectrodes to be

i nspect ed, SEréiQﬂcaigt loélrs(}rfa%resi e HOMISE 1B @cﬁfor?%g'leéc‘ﬁlt?&é's, 10
Connect JRasur ey of ri esi stance, ., 11 site el ectrode
sheet , %?A%%rm nat g"rra%rﬁ“a"@%? fgztcltgls?ulcéﬁc 3RS rdoogzg};?’em -

‘Thr ough-ihl stk MNaPlig, ¢igct redes, 15A Conductor for novabl e el ect r odes,
. 8 April 2005 21 16 Stationary el ectrodes, 16A Metal layer; 17 Wring

parts 18 Extepngy. headisng beoFsiaketa®nEnoRix% d6n200hS AhnaRied | Y
conductive el astonmer |ayer, 20A Layer for rreg of "an ani sotrg%| cally
Conductbwale, illustrating the construction of another embodiment
~of lower-side adaptér. |
Fig. 21 is.a cross-sectional view schematicallf
illustrating the construction of another embodiment of an
10 electric resistance—méasuring apparatus for circuit boards
according to the present invention together with a circuit
board to be inspedted;
. FIG. 22 schematically illustrates an apparatus for
méasuring an elgctric resistance between electrodes in a
15 circuit board by probes‘for current supply and probes for
voltage measurement.
[Description of'Charactérs].
| 1 Circuit board to be inspécted,
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 méterial,
25 12 Insulating sheet body, 13 Through-holes,
15 Movéble electrodes, |

15A Conductor for movable electrodes,




el astoner layer-formng material, 21 Conductive pathsfmgruiiingoperti ons, 22
Insulating portions, 25 Back-side anisotropically conductive el astomner

| ayer, 25A Layer forned of an anisotropically conductive 10 el astoner

| ayer-form ng material, 26 Conductiveélpath-form ng portions, 27.1nsulating
portions, 30 One magnetic-pole plate, 31 Ferromagnetic base plate, 32
Ferromagnetic | ayer portions, 15 33 Non-nmagnetic |ayer portions, 35 The

ot her magnetic-pole plate, 36 Ferronagnetic base plate, 37 Ferromagnetic

| ayer portq ; ; i [ .40 Upper-side adaptor, 20
y por t1 ©N a 35, Moy fcﬁiésay?['&?%étlfgplslna er 49a

41 One-side circuit board for 1nspection, ection el ectrodes,

Term nal el®’ofiO0&$ parks Q@mﬂnafﬁé@dirylﬁfnﬂﬂ 3 45 Pressing plate,

46 El astic cushioning plate, 47 Anisotropic y conductive sheet, 25 48

El ectrode 20 aft:ont4Ss istaandalsb 3HJAGeMmBI e Sl B RS 1220 ravid,de
adaptor, 51 Qther-side circuit l%ar dmﬁgrc'i nspeclii on, a8 Apr i 2a3€é5 22 52

| nspect i or2A dctyend e rinid QU e tarSiHd nbpi A yT&idARal e i8fect rodes for
current supply, .53 Inspection electrodes for voltage nmeasurenent, 53a

Ter mbnal el ectebalesoniar hofdagin measy menestial,

21 Conductive path-forming portions,
22 Insulating portions,
25 Back-side anisotropiqally conductive elastomer layer,

2538 Layer formed of an anisotropically conductive

10 elastomer layer-forming material,

26 Conductive path-forming portions,

27.Insulating portions,

30 One maénetic—pole plate, 31 Ferromagnetic base plafe,

32 Ferromagnetic layer portions, |
15A 33 Non—magnetic layer poftions;

35 The other magnetic-pole plaﬁe,

36 Ferromégnetic base piate,

37 Ferromagnetic léyer-portions,

38 Non-magnetic layer portions, 40 Upper-side adaptor;
20 ‘41 One-side ci:cuit'board for inspection,

42 Inspection_electrodes,.42a-Terminal electrodes,

43 Connector, 44 Wiring circuit, 45 Pressing platé,

46 Elastic cushioning plate,

47 Anisotropically conductive sheet,

'.25 48 Electrqde plate, 49 Standard arrangement eiectrodes,
50 idwer~side adaptor, | |

51 Other-side circuit board for iﬁspection,'



5 54 Connector, 55 Wring circuit, 56 Elastic connec8i Agrierd§d>, 56a, 56b
Conductive path-form ng portions, 56C Insulating portions, 57.Holding.
menber, 58 Pressing plate, 59 Tester, 60 El ectrode plate, 10 61 Standard
arrangenent el ectrodes, 62 Anisotropigally conductive sheet, 90 Grcuit
board to be inspected, 91, 92 Electrodes to be inspected, 93 Power supply
device, 94 Electric signal processor, 15 PA, PD Probes for current supply,
- PB and PC Probes for voltage neasurenent, G Insulating region, P Conductive
particles. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 20 The enbodi nents of
“the presem?ilepr¢birmi¢lecteodénaferercberatescnigelly j n detai | s. <Connect or
for measurement of electric resistance> Fig. 1 is a cross-sectional view .
i |1 ustratitp thernidshstelretordet for exwmer yswmmiect or for neasurenent  of
25 electric resistance according to the present invention. This connector
10 for rrea%:rré?fﬂ?ﬁc‘b‘forél%]c‘%‘?#’éo st Midage cwamstunenent by a conposite

el ectrode quﬁegﬁ 11, 8ln ril 2005 23 a front-side anisotropically conductive
el ast omer 1 er® I ntF SISt J& aitl tagd maasdxamanife front surface

(o180, o0 360G, ) gfle, Sompge! Lo el ect ode sheet 14 anc
back-si de giSAtdaRl e SAMY Gldniss,©! ast omer
56a, 56b Conductive path-forming portioné,
56C Insulating‘portions, 57 .Holding member,
58 Pressing plate, 59 Tester, 60 Electrode plate,
10 61 Standard arrangement electrodes,
62 Anisotropically conductive sheet,
90 Circuit board to be inspected,
‘91, 92 Electrodes to be inspecfed, 93 Power supply device,
94 Electric signal procéssor,
15 PA, PD Probes for current suppiy,
PB and PC Probes for voitage'meaéuremeht,

G Insulating region, P Conductive particles.

BEST MODE FOR CARRYING OUT THE INVENTION

20 The embodiments of the present invention will
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,




| ayer 25 integrally stuck and | am nated on the back $Sudbatk 2Q0%pper surface
in Fig. 1) of the conposite el ectrode sheet 11, and an external |eading
terminal 18 provided at an edge of a lam nate of these sheet and | ayers.
10 The conposite el ectrode sheet 11 lms an insulating sheet body 12 in
‘which a plurality of through-holes 13, each extending in the
‘thickness-wi se direction have been forned at positions corresponding to

el ectrodes to be inspected of a circuit board to be inspected, the electric

15 i f j. | d be asured. Wthin_each of the through-hole
13 oot hpabEE bl i e PO S IO iV BREeEPBAE 18YFE 2hnanrt ot
bly i 21 N - 2l se. g j the i | ati t body 12
Win o soacedal by nREsR alhio Pl ERLY OBy Ot 1SR B kRt (iRey pach 20

f th h id3 in- j | h 12,1 [ h
of the thaprabenohesids i bhechdsubabipg.sheel bad.1anks. shaped in the

formof a truncated cone that ter 1ncreases from t

surf ace éxamamﬂtiﬂik% bt sti§pES 14 U&g@ﬁ%ﬁyﬁé%@ ]"Lgegigr?&)c'% the

i nsul ati ng sheet body 12, and each e nova ctrodés 15 i s shaped

in the fonerddt pfaad cRnealedasie: £OPL 0% M PUcbRatBEiI LB QY 13'1n
the insul ati ng sheet body 12. Each %%Bthe n%v%bleu efectroggggﬁégfs

suppor t ethyew ab yintediel 1hi skies savd SEaBi dpréd 3R0Bh24b8kk st pRcbet ween
the front-side anisotropically conductive elastomer |ayer 20 and the
back- si deuppesctuvnfreoal iy Fiopndiictd & ecled asdmp®s i t@ysle@brbde S8 NMANNEr
that the side wall (tapered surface of the truncated cone) thereof 5
separ at ekl f rasid s estrsna ht earbintacte i I NES ipwrevided |at an edge

of a laminate of these sheet and layers.

10 . The composite electrode sheet 11 has an insulating
'sheet body 12 in which a plurality of th;ough;holes 13,
'eéch extending in the thickﬁéés—wiSe direction have been
forméd at positions corresponding to electrodes to be
inspected of a circuit board to bé inspected, the electric

15 resistance of which should be measured. Within each of the
through-holes 13 in this insulating‘sheet body 12, a
movable electrode 15 i; supported movably in the thickness-
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_%B in the insulating sheét body 12 is
shaped in the form of a.truncated cone that the diameter

. increases from the front surféce‘toward the back sufface
_kupper‘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 trﬁncated cone conforming to the through-hole 13 in
the insulating sheet'body 12. Each of the movable

electrpdes 15 is supported movably in the thickness-wise




surface (tapered surface) of the through-hole 13 in 8haprihsifitati ng sheet
body 12. On the front surface (lower surface in Fig. 1) of the insulating
sheet body- 12, a plurality of stationary 10 el ectrodes 16 conposed of, for
exanple, a layer of a netal such as zopper are formed in a region
including the vicinities of a plurality of the openings of the through-
holes 13 in the insulating sheet body 12 in a state comng into no contact
with the novable electrodes 15. 'In this 15 enbodi nent, each of .the

stati onap YN Ao} I sp.formed, so.as_to surroynd_the fraont-side
openingsﬁﬁfggggpﬁrggﬁyégn( BF %ggn r&1ds aBfag rBPlFﬁ%EVhFBBGHgﬁéVés 13

t hrough eh kN | §AS ' t _ nings_of the through- holes 13
as iI?us?rg§ggﬁ%ﬁ %?gEQZQ@Eggﬁagggtﬁéggtg??%nﬁ$§sa%r8PéEFiiHes 16 is

eIectricabhyu@emagcgggsggmépelgféfr@gli?lg@gﬁngtﬁgﬁggga%g%gngﬁrough a

wiring part 17 formed on the front surtface of eI nsu Sheet body

L2 As asmatenanl {oipboedi adrthe | 98ULALI BORLEELaPOMN:) 1PnoBY e Used an
el astic polyneric substance or rigid 25 polynmeric su Sthnce avi ng

i nsulbat i sgpprapes t Frosa vk aemhes Dhtd hostast i ¢i 09! YRE {5 gﬁpbgg?j}ce, nmay be
menti oned conjugat ed di ene rubbers such as pol ybut adi ene % riT-2005 25

rubber, slarfeet (tdbered polyfsopr ene thbbeirosidresEs Dyt fdi @ne copol yner
rubber and acrylonitrile-butadi ene copolyner rubber and hydrogenated

pr oduct si®#ekabing piloekt lsholdder rubbers such as styrene- but adi ene-di ene
bl ock 5 copol yner rubber and styrene-isoprene bl ock copol yner
_ On the front surface (lower surface in Fig. 1} of the
insulating sheet body 12, a plurality of stationary
10 electrodes 16 cOmposed,of, for example, a layer of a metal
such as copper are formed in a region including the
vicinities of a plurality of the openings of the through-
holes 13 in the insulating sheet body 12 in a staté coming
ihto no contact with fhe movaﬁle electrﬁdes 15. 'In this
 15 embodiment, each of the stationary electrodes 16 is fofmed
sblas to surround the front—side openings of -a plurality
(for example, 3 holes) of the through-holes. 13 through
.iqsulating regions G about the openings of thé through-
" holes 13 as illustrated in fig, 2. Each of the stationary
20 electrodes 16 is electrically connected-to'the external |
-‘leading terminai 18 through a wiring part 17 formed oﬁ 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 subétance, may

be mentioned conjugated diene rﬁbbers such as polybutadiene




rubber and hydrogenated products thereof; and besi de8 Amwhilorkogsene,

ur et hane rubber, pol yester rubber, epichlorohydrin rubber, silicone
rubber, ethyl ene-propyl ene copolynmer rubber and et hyl ene-propyl ene-di ene
copol ymer 10 rubber.. As exanpl es of phke rigid polyneric substance, nay be
menti oned thernosetting resins such as polyimde and epoxy resins; ‘
pol yesters such as pol yethyl ene terephthal ate and pol ybutyl ene
terepht hal ate; thernoplastic resins such as 15 vinyl chloride resins,

pol ystyr, ol yacrylonitrile, ol yet hyl ene, pol ypropyl ene, acrylic
‘resins, r%%%y‘-‘brﬁt é%‘%é‘ 1 rb%ﬁ?(rpha@&'éﬁéperﬁ{@r Y ubbsisy (shemAnETe sul fide),
pol yam de, 0 thyl ene_and liqujd crystal polynmers. Anong these, the
rigidkpgﬁvﬁgggk%éé%ggé gel Fybbex, PSP Lisdd e RyteRdena he
t her NS @i GmesSt e . nhf sed_in that cel | ent heat resistance
and | di RoBoLgmer HiRpar tafxﬁa(ri& 52% ex‘i“%&?‘d\ﬁ”t"ﬁi"ﬁ syi% caEHdi hfock
parti culdplod vReef eLb88rs TRG ekt RiC f Lnsul at.in eet body 12 is
25 prefergjbl ?fp' for exaﬁgl e, 020Qtso%%%%%n%mbh%%rdéeﬁree%éfa I;’Ilﬁ’('.:)’tk to 200 pm
par tj culcapby yReef eaBBLY 484t 8+t 205 h i gk falls within this
range, the novabl e el ectrodes Agriﬁsgg%%n%GBigbgagoggi aﬁ%ed,to function
by snal kupbessang hpaeegerahedVpeddubey %heree@@eghﬁd EQi@E%C”OdeS
extrenely small in arrangenent pitch. As a materia ?or ormng the
novabl ecblecbpodrs, 1brethanay rubbeki, abolg¥sberusgepep, far as it is a
conduct or havi ng ' .
epichlorchydrin rubber, silicone rubber, ethylene-propylene

copolymer rubber and ethylene-propylene-diene copolymer

10 rubber.

As examples of the rigid polyme;ic substance, may be
‘mentioned thermosetting resins such as polfimide and epoxy
resins; polyesters.such as polyethylene terephthélate énd_
‘polybutylene terephthalate; thermoplastic resins such as
15 vinyl chlofide résins, polystyrene, polyécrylonitrile,
polyethylene, polypropylene, acrylic resins, polybutadiene,
‘poly (phenylene ether},Apoly(phenyiene sulfide), polyamide,
- polyoxymethylene and liquid_érystal polymers. |
- Among these, the rigid.polymeric substances are
20 preferably used. Further, the thermosetting resins are
preferably used.in that excellent heat reéistance and-
dimensional stability are achieved, with polyimiderbéing.
_particuiarly preferred. |
| The thickness of the iﬁsulating shéet body 12 is
25 preferably, for example, 20 to 1000 pm, more preferably 30
tb_200 Mm, particularly preferably 40 to 150 fm. When thé

thickness falls within this range, the movable electrodes



-certain hardness. For exanple, a netal such as nicke$, Apridn20080balt,
copper, gold, silver or alumnum an alloy thereof, a |lamnate thereof, or
a cured product of a conductive paste containing powder of these netals
may be used., 10 However, a netal isré)éref erably used in that high
conductivity is achieved. When a frorft>side anisotropically conductive

el astomer | ayer 20 and a back-side anisotropically conductive el astomer

| ayer 25 in which a plurality of 15 conductive path-form ng portions 21 and
26 each containing at a high density conductive particles exhibiting :
nmagnet i shb agan elxe evali sgd | tot Hienthicknegssmabe pisecingniofceaghehayer are
mutual |y insulated by insulating portions 22 and 27 from each other, are
formed adheRsehe¢perrdetonneatett bt leekivdes i extragakyi ssalbubh as ni ckel ,
iron, cobalt or an alloy thereof is preferably used as the material for .
form ng YRERRERAMIE RIE rodes 15 in that the conductive .particles
exhi bi ting magneti sm can be oriented so as to be surely gathered on the
front surface hd Bdesia¥ dcer formingethpvmiab e etkewiexlas Hnd arr anged
in the thickness-. wise direction of each |ayer by applying a nmagnetic
field. ﬁ%‘?%ﬁﬁ%‘ﬂ Jen R dseni talfar condietise ecrcaﬁltwmr ganpktid 2005 27
| ayer Zocéf]téihr{ g}aerrgt)nodi me is forned of a plurality of _ conductive

pat h-f orm hg portions 21 artarfyeiiRir & hguath'as purslsdy ofrqdtect r odes

tobeirgbqgactd' i I CUi hoard to be i nspected, the electric
resi st ance o]’fte’v\/ndlogwae‘arc's O&&d B eafélﬂ'recf‘,el'“é‘ﬁdpué‘ktgﬁﬂi ¥, thegeot,

thickness-Wnfate thereof, or a cured product ‘of a conductive

paste containiﬁg powder of these metals may be used. .
10 However, a metal is preferably used in that high
conductivity is achieved.
When a front-side anisotropically conductive

elastomer layer 20 and a back-side anisotropically

coﬁductive elastomer layer 25 ip which a plurality of
.15 conductive pafh—forming portions 21 and 26 each conﬁ&ining
_at a high density conductive particles exhibitihg magnetism
and_extehding in the thicknesé—wiSe direction of each layer
are mutually insulated by insulating portions 22 and 27
. from each-other, are formed as described below, a metall
.20 'éxhibiting magnetism, such as nickel, iron, cobalt or an
alloy thereof is preferably used as the material for
'forming the moyable eiectrodes 15 in that ﬁhe conductive
_particles exhibiting mégnetism can be oriented so as to be
sure;y gathered on the front surface and back éurface of
25 the movable electrodes 15 and arraﬁged in the thickness-
ﬁise direction of each layer by épplying a magnetic field;

- The front-side anisotropically conductive elastomer



direction thereof, ‘and insulating portions 22 interpésiggkilbetdeen these
conducti.ve path-form ng portions 21 to nutually insulate these conductive
- path-form ng portions. The, conductive path-form ng portions 21 are each
10 formed by causing conductive partixcies P exhibiting nmagnetismto be
contained ata high density in the elastic polyneric substance making up
the base material of the front-side anisotropically conductive el astoner

l'ayer 20 in a state oriented so as to align in the thickness-w se 15
directi opatg]_gr%@f. asttﬁgi%@l .illustrated in Fig. 3. Conductive paths are
formed by’¥especttie Rfai PR ineRt tontoEred b (P ALY @f t he ot her

hand, t ' ofrtions 22 do. not ntai n the conductive particles P
at all h%?ﬁtgt?:%\%%;e‘% %%lgt%?%mfrh%n?c’gﬁl% At I uckeortEonduct i ve

pat h-f orpd ng. ,bogd L ‘ h ;that both npvabl e el ectrode 15 and
stationary elect rngnéL%%%n %]é&g?"’séc ?i%%l’rrf%%%%eg%tje’bl Bt HE-Same tinme to
an eIecQﬁgggjtgbtggi{H§E§:' C S | o.{he conductive path-formng
portion 21, or specifically, '2261?% ‘%)g@(gér{e% e’%eﬁjhsgtnarﬁee i e{'fﬁsltc of the

opensng sHbuite He AMassidle, ofnd k@(%&{cﬁ%}%'ﬂplﬂaelqbﬂjtrbﬂ&essj-—gfiusleat I ng sheet
J

body 12 though the required insulati roperty between adjacent 8 April

2005 28 dinratucidy ecpgtduf OTdANG AT LA ONSy FodSicHy 124 agh ed ~AS
exanpl es of the conductive particles P making up the conducCtive

pat h- f olEtngepDrithiens cbhduti vie pRiH- fed nP PddtGldes oft m@t al s exhi biting
magneti sm .such as nickel, 5 iron and cobalt, particles of alloys thereof
and parmuuedly insulate these conductive path—forming portions.
The conductive path-forming portions 21-are each
10 formed by causing conductive particles P exhibiting
magnetism to be contained at a high densiiy in tﬁe elastic
polyme;ic substance making up the base material of the
front-side anisotropically conductive elastomer layer 20 in
a state oriented so aé_to align in the thickﬂess—wise
'15 direction thereof asltypically illustrated .in Fig. 3.
Conductive paths are forméd,by_respeétive chains of the
conductive particles P. On the other hand, the insulating
portioné 22 do not contain the conductive partiéies 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 connectéd at
Vthe same time to an eléctfode to be inspected corresponding
" to the conductive path-forming portion 21, or Speéificélly,
. 25 _it is greater than the diameter of the opening on the front-
side of the through-hole 13 in the insulating sheet bodj 12

~though the required insﬁlating property between adjacent




contai ning such a netal; particles obtained by using8thwasid 288bticles as
core particles and plating the core particles wth a netal having good
conductivity, such as gold, silver, palladiumor rhodium and particles
obtai ned by using 10 particles of a non-magnetic._netal, inorganic particles
such as gl ass beads or polyner partities as core particles and plating
the core particles wwth a conductive magnetic nmaterial such as nickel or

- cobalt. Anmong these, particles obtained by using nickel 15 particles as
core particles and plating themwi th a netal having good conductivity,
such as gohductisel pethafermprgfpoabliynssed. idheuppytacheedkbaneter of the
conductive particles P is preferably 3 to 200 pm particularly 10 to 100
pmin 20 orderAs ;ccpwhp bee ehsyheetonduttbve updetiptesRimalaing e resul ting
conductive path-formng portions 21, and to achieve sufficient electrical
cont act Hmdregcnrflactbreuee tvefopaing chestions 2he manduetmert paidd f or m ng
portions 21. The water content in the conductive particles Pis 25

pref er a@3rtc RSt obogetdte prleikibbhy maonetismyseeh |4s migkebref erably
at st 2% particularly preferably at nost --1% The use of the conductive
part Pcl esFLat3RE FokpLhicPaEralrl¢s 2pbsabbovantherent anth paxkdgkesr i nhi bit
. the occurrence pof bubhl in the front-side anjsotropically conductive

el ast oner 13RS (I?I;t'%eet odRRET FHRlet R ened Y oyt tihAPof t he

SO O B2 Lodd! Sdi%s S SONENS LSRRG el IR0 PRI 21 TS
with a metal having good conductivity, such as gold, silVer,
léalladium or rhodium; and particles obtained by using

10 particles of a non-magnetic metal, inorganic particles such
as glass beads or polymer particles as core particlés and
plating the core particles_witﬁ a conductive magnetic

" material such as nickel or cobalt.
Among these, particles obtained by using nickel
15 particles as core particles and plating them with a metal
: having good conductivity, such as gold or silver are
pfeferably used.
| The particle diameter of the conductive particies.P
is prefekably 3 to 200 pm, particularly 10 to 100 fm in‘

20 order to achieve easy deformation under piessure of thé
'reéulfing conductive path—forming portions 21, and to
achiéve 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 mbst 2%, particularly preferably at most

fl%. The use of the conductive particles satisfying such




nore preferably 7 to 50% particularly preferably 108tm=i0%200A terns of
.volune fraction: If this proportionis lower than 59.-, it may be
difficult in some cases to form conductive paths sufficiently low in
~electric resistance 10 value. If the g oportion exceeds 60% on the other
hand, the resulting conductive path-form ng portions 21 becone brittle,
. so that elasticity required of the conductive path-form ng portions my
not be achieved in sone cases. The insulating elastic polynmeric substance
maki ng 8 %5 t he base material of the front-side anisotropically

" conduct i 98" +5§?Bﬁe?a?a9€$v?@tl%rp%%$%bhﬁlyh%iq&ﬁ%&m&ﬂ%& alidsulankes havi ng a
crosslinked, str a material for the polyneric substance usable
f or obta}ﬂlﬁg ﬁ ?éﬂ@%%ﬁ|%n%ﬂ%g¥%ﬁb%a%%W|?@PQPQ#¥%EH¢#ﬂﬁ%P@ﬁ¥ucture may

ECIfIC ex | es thereof include conjugated

be used ous, terials

di ene rdb%grs Such as na% ?y&ﬁﬁ%ﬁﬁ ?Pr¥ﬁﬁﬁﬁ°§pnatural rubber, polyi soprene
rubber, styre £9 | wner and acrylonltrlle ut adi ene
copol yner "~ rub erlglaogiﬁ grogeﬂ%teei“‘da prol‘h‘:g"cctecs;L t%éjraé: 16’0 Fner 25
rubbers é@ﬁ&hé§%§gy cone rﬂgﬁg& ;%%?uoggpal %ﬁ%@r ir ogenat ed

products thereo rocar -nDdlfled

f1 uor ocasdyan grbherap B, APrid Qp;O ,ﬁitctma% ngjrl%ﬁ% zea'i)el QR)O| y s ubber,

“ur et hane rubber pol yest er rubber or opr eplch orohydrln

rubber . aﬁmntmﬁe,v@dmé:maﬂmﬁr BN d 'p&%@)%ﬂ&% li6d 105«3&1 uor ocar bon

rubber- are preferably used i'n that they are
than 5%, it may be difficult in some cases to form

conductive paths sufficiently low in electric resistance
10 wvalue. If the pfoportion exceeds_GD% on the other hand, the
resulting cpnductive path-forming portiéns 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 ela;ﬁomer layer 20 is preferably a polymeric
substance haviﬁg a crosslinked structure. As a material for
thevpolymeric 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,
'natufal rubber, polyisoprene rubber, styrene-butadiene
_ cgpolymer-rubber and aérylonitrile—butadiene copolymer :
.;ubber and hydrogenated products théreof; block copolymer
25 rubbers such as styrene“butadlene block copolymer rubber
and hydrogenated products thereof; silicone rubber,

fluorocarbon rubber, silicone-mddified fluorocarbon rubber,




hi gh in nolding and processing ability and el ectricad apmdulzabbng
properties. The back-side anisotropically conductive elastonmer [layer 25 in
this enbodinent is forned of a plurality of 10 conductive path-form ng
portions 26 arranged corresponding t; a pattern of electrodes to be
‘inspected in a circuit board to-be inspected, the electric resistance of
whi ch shoul d be neasured, and extending in the thickness-wi se .direction

t hereof, and insulating portions 27 interposed 15 between these conductive

path;for%$n ortions 261 to nutually insulate these conductive

pat h-f or Wé? FIRTRYlane corphawebhyrubkemet utetizangorybleei ¢ back- si de
conductiy ath-form.ng portjons 26 are each causing conductive particles
P exhi bi®? e??ﬁ?mf%ﬁﬁé%ﬁr1 HORL i HRBRY 1304 rep Heh ko rehvdrinubst ance
~maki ng  _base material of the anisotropically conductive el astoner

| ayer 25 1n a state oriented so as to align in the thickness-w se
illustrated in, Fig.. Conducti ve paths are

ot By LB S A SRR L s e R P2
nande Tt it o, R0 Pl NG g parti el P
' high in molding and processing ability and electrical .
insulating propertiés. |
The back-side anisotropically conductive elastomer
layer 25 in this embodiment is fofmed of a plurality of
10 conductive pathéforﬁihg portions 26 arranged correépqnding
to a pattern of electrodés to be inspectéd in a circuit
board to be inspected, the electric resistance of which
should be measured, and extending in the thickness-wise
direction théreof, and insplating portions 27 intefposed
15 between thése conductive path-forming portions 261 to
mutually insulate these conductive path—-forming bortiéns.
The conductive path-forming portions 26 are each
formed by causing conductive particles P exhibiting
magnetism to be contained at a high density in the.elastié
20 'polymericlsubstancevmaking up the base material of the
back-side anisotropically conductive elastomer layer 25 in
‘a state oriented so as to align in the thickness—wiée'
~direction thereof as tYpically illustrated in'Fig. 3.
' Conductive paths are formed by respéctive chains 6f 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.




31 As the-conductive particles P making up the condacipnig 2a0B-form ng
portions 26 and the insulating elastic polyneric substance nmaking up the
base material of the back-side anisotropically conductive el astonmer | ayer
25, may be used the same particles rid substance as those used in the
front-side anisotropically conductivé el astomer |ayer 20. In the connector
for measurenent of electric , resistance according to the present
invention, the front 10 side anisotropically conductive el astoner |ayer 20
-and the back-side anisotropically conductive el astoner |ayer 25
preferably sattissfpeomwrsiudidtte gfarntie feod [Fowiaiging ael@mttitonshi ps (a) and (b).
(a) The back-si de anisotropically conductive 15 el astoner |ayer 25 has a
t hi ckne§®ngedtisre tadi tinumisty towrt fqront26iatel arisoinsopixaidy conducti ve
el astoner | ayer 20. Specifically, supposing that the thickness of the
front- Sl@&tdM SERCS ISphadmdirg imakigiagtoigre |kase mEtdmsial of and t he
t hi cknes o}) t he hack-si de anisotropically 20 conductive el astonmer |ayer 25
is T2, thE PECASIhigRispieonipyly candictivegiagtawer (IRyerhdSHack- si de
ani s tr%f%i c%lel g}lscgpg%icti ve .elastoner |ayer 25 has hardness |ower than that
of the MPront- Si°F % AFGpiPEH iAF ksoh it iP it sy theas used 25
Speci fi gal $4pp si_ng,.t hat. thc? har dness of fhe front-side
ani sot rong l('::)(fllfal y con l?@t%leveane 535 ré’r?é‘rca\quyercc?t?}"\cstlﬂ? P tEWE har dness of
t he bac&a%g_iez@r_li sotropically conductive 8 April 2005
In the connector fdr measurement of electric
resistance according to the present invention, the front-
10 side anisotropically conductive elastomer layer 20 and the
back-side anisotropically conductive elastomer layer 25
preferably satisfy one or bofh of the following
~ relationships (a) and (b).
’(a) The back-side anisotropically conductive
15 elastomer layer 25 has a thickness greater than that of the
front-side anisotropically conductive elastomer layer 20.
Specifically, supposing that the thickness of the front-
side anisotropically conductive elastomer lJayer 20 is T1,
and the thickness of the back-side anisotropically
20 conductive elastomer layer 25 is T2, the relationship, 1 <
(T2/T1) £ 3, is satisfied.
(b) The back-side anisotropically conductive
~elastomer layer 25 hés hardness lower than that of the
front-side anisotropidally 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




32 elastomer layer 25 is D2, the relationship, 0.5 58(&2/iDlpoes 1, is
satisfied. The front-side anisotropically conductive elastoner |ayer 20
and the back-side anisotropically conductive 5 elastonmer |ayer 25 satisfy
one or both of the rel ationships (a% and (b), whereby the novable

el ectrodes 15 are surely noved in a Yirection toward the back surface from
the front surface of the insulating sheet body, nanely, a direction
pressi ng the back-side. anisotropically conductive elastoner 10 |ayer 25
when the front-side anisotropically conductive elastoner |ayer 20 is

pr essedebysebmeir edgsrt asbési pgpeehed rallR ta otishaw,t oheakd (be/be)i rspect ed,

the electric resistance of which should be neasured. - Accordingly, the
el asti cltyisf sabdsliikedoent - si de ani sotropically conductive el astoner |ayer
15 20 and back-si de ani sotropically conductive el astonmer |ayer 25 can be
effectively ufhei fedntsgidRapninetrenicrddy ebaduritdsk edaméomesn between
el ectrodes to_be inspected and inspection electrodes can be nore surely
achleveﬁa§9én20|ﬁﬂ§ @Pﬁcﬁﬁﬁkbéaﬂe esigetiepiceddd wawdugtivecatter of 20
projecte hts_of the electrodes to be inspected in a great degree. The
t ot al tﬁf@ %r(+PY¢rT§? 8Ptﬂﬁ£YfPBﬁt°§'@@thaﬁﬁs6Pﬁo§ﬁéa¢u9@§ﬁaaét|ve
TR 8T S R R IRRRIER b SIS Lo
[ront - Shg5eqnL 8oL APLeaLl . COnduel RCLANCTRL AR, 20 Lhe LOLaEXa!
surface of the insulating sheet body, nameiy, a direction
pressinglthelback~side,anisotropically conductive elastomer
.10 layer 25 when tﬁe front-side anisotropically conductive
elastomer layer 20 is pressed by electrodes to be inspected
in a circuit board to be inspected; the electric resistance
of which should be measured. Accordingly, the elasticity of
both front-side anisotropicaliy éonductive elastomer layer
7_15_ 20 and back-side anisotropically conductive elastomer layer
25 can be effectively utilized, so that the requiredA
‘electrical connection between electrodes to be inspected
énd inspection electrodes can be more surely achieved even
in a circuit board to be inspected having a scatter of—
‘20 projeéted heights of the electrqdés*to be inspected in a
| - great degree. . -
- The total thickﬁess.(Tl + T2) of the front-side
-.anisotropically”cénductive elastomer layer 20 énd the back-
éide anisotropically conductive eléstomer‘layer 25 is, for
25 example, 0.15 to 3 mm.
| The thickness (T1l) of the ffont—side_anisotrépically

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




33 and the thickness (T2) of the back-side anisotropPcapidl ¢dAductive

el astomer layer 25 is, for exanple, 0.1 to 2 nm The above-descri bed
connect.or. for neasurenent of electric resistance can be produced, for
exanple, in the 5 follow ng manner. 3As illustrated in Fig. 4, a |lam nate
material 11A obtained by formng a metal layer 16A on the front surface
(lower surface in Fig. 4) of an insulating sheet body 12 is first

provi ded, and a pIurallty of through hol es 13 tapered 10 so as to w den

face of the insul ating sheet
[32331, tgr% ];d:)gﬂgllte fica ﬁq{&% Zﬂ &eftg} ' %‘:—r %%WW%EH ending in
the thicghiessiWes e 1digl: |o sheet boge'\éi e‘]ﬁA 51da1!d{:]c?rz§}r’]fﬁg o a

i nsul ati ng sheet body 1 n t |s Ianln

pattern corr ei‘ﬁ@n@b@ag’etgeﬁcﬁ}abteﬁh 9)1 ecell:oq:thro dxeneta%ﬁlg:geniﬁgq%%t edina

circuit board to be inspected, ectric re5|st ch shoul d be

| ectr odes
nmeasur eéleasriild uebhiakascen cBndbedp anabI &£
inthe formof 20 a truncated cone are t én for ém&) charged into

t he & espedflowényhrmauglrhol es 13 in the insulating sheet body 12 of the
| am nate material 11A as illustrated in Fig. 6. Thereafter, stationary

el ectrodes 16Aef ilhestequededn patt ern anqaﬁlw5&bngagg&gaangA}IIustrated)
are formed by 25 subjecting the metal |ayer 16A to an etching treatnent to

renove pbteinad biefeuvhing &l mashlatageirn 16hJon? thAN frioRsUlsalirAger €gi on G
i s present between each of the
{lower surface in Fig. 4) of an insulating sheet body 12 is
first provided, and a plurality of through-holes 13 tapered
10 so as to widen from.the front surface toward the back
surface of the insulating sheet body, or spec1f1cally,
having a form of a truncated cone and extending in the
thlckness—w1se direction of the sheet body are formed in
the insulating sheet body 12 in this laminate ﬁaterial 11a
15 according to a pattern cOrrespondiﬁg to a pattern of
electrode to be inspected:in a eircuit board to be
inspected, the electric resistance of which 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 respectlve through holes 13 in the 1nsulat1ng sheet
body 12 of the laminate materlal llA as 1llustrated 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 portlons thereof as illustrated in Fig. 7. An

insulating region G is present between each of the




8 April 2005 34 stationary electrodes 16 and each of 8tericlorz@aét ors 15A for
. novabl e el ectrodes forned herein. Accordingly, the stationary electrode 16
isin astate coming into no contact with the conductor 15A for a novable
el ectrode. 5 As a neans for making-the through-holes 13 in the ‘insulating
sheet body 12 in the above process, ﬁﬁy be used a |aser processing nethod,
dry etching nethod or the like. However, the |aser processing nethod is
preferred in that the through-holes 13 of tapered shape can be forned with
10 ease. As a nethod for formng the conductors 15A for novable

el ect r odestivhprie elsed rddesa 1R LM datiWRIfChneh@ onRicAo sayen B4 is Used
as a common cat hode el ectrode to deposit and fill a netal into the

t hr oughmloglagd el 2 lier tiroeleS fiorsddahiet@ isheelcdpady ntd oy teleect ropl ating, (2)
a nethod in which a conductive paste containing netal powder is filled

‘i nt o, t heteltionghyhellesti®den 1t6hd si isulaatsitages lveetingodyntb2no and t he
conductive paste is then subjected to a curing -treatnment, or the I|ike.
However confjacethéd the iconRiaioef dSRedom at hatvabded edeatsoliBA f or novabl e
el ectrodes conposed of only a netal having high conductivity can be
formed. A backssd@eanpsdoropréanpy thendgheoigb~bbdssoddr inl srer 25 is

formed on a_bacgk surface (upper surface in the 25 figure) of the
i nsul at FR§USAEERIpBRGe T2 PRdrhilR dRe ther GhgRehBresess ,omambehu@ﬁ@

conductori 15A for novabl e eI%ptrod have been forned.
aser processing met dry etching method or the like.

However, the-laser processing method is preferred in that
the through-holes 13 of tapered shape can be formed with
10. ease.

As a method for forming the conductors 15A for
movable electrqdes; may be used (1) a method in which the
~metal layer 16A is used as a common cathodé electrode to
deposit apd fill a metal into the through-holes 13 in the

15 insulating sheet body 12 by electroplating, (2) a method in
which é conductivé paéte conﬁaining metal powder is filled
into the throughmholes 13 in the insulating sheet body 12,
and the condﬁctife paste is then subjected to a curing
treatment, or the like. However, the method'(l) is

20 preferred in that conductors 15A foi movable electrodes
composed of only a metal having high conductivity can be
rformed. |

A back—-side anisotropically conductive.elastbmer '
layer 25 is formed on-a back surféce (upper surface in the

25 figure) of thg insulating shéet body 12 within the through-
holes 13 of which the conductorsIISA for movable electrodeé

have béen formed.




8 April 2005 35 Specifically, a layer (hereinafter ref&sriad2inosas
"elastonmer-formng material |ayer") 25A forned of an anisotropically
conductive. el astonmer |ayer-formng material wth conductive particles

exhi bi-ting magnetismcontained in 5 a liquid material for a polynmneric
substance, which will becone an ins&pating el astic polyneric substance by
~curing, and having the required thickness is forned on back surfaces of
the insulating sheet body 12 and.the conductor's 15A for novabl e el ectrodes
formed within the through-holes 10 13, and one magnetic-pole plate 30 and

‘the other magriéc:fped E1p) &t @l Bfedf ofhd M il 0can @Y SotdPpisald y conductive
el astoner | ayer are arranged on the upper surface of the elastoner-formng
mat er i al ™ ¢ bysro@sA-frciniig thaoverisurfager - jof25kefd gt ad £ ngh sheet body 12,
respectively as 15 illustrated in Fig. 8. In said one magnetic-pole plate
30, ferrawegmietdricd blercomiudong 321 oy eorar Nty ac-ebs thuingy toatte it X er n
conformng to a pattern of conductive path-formng portions to be formed
on a | ov%#t%@qfégéﬂbiv%l et dorverth et ot el thialsien @ Onqui et 151 84, camtch ivosd nignet i ¢

| ayer portions 33 are fornmed at other places than the places at which the
f er r omagheti®id Naskepirl i hs B P Hame e s g trastie 4 rwhieh otilel

magneti c-pole plate 35 ferromagnetic |ayer portions 37 are forned

accor di IV P s Iking e lasf i relomaekG SRR Y P&l £ or ni ng
portions tp .be forned on anlggger,surface of a_ferronaqﬂﬁﬁic base plate 36,

and non-SEGHRTY SR s W dinesorimedomest v

surfaces of the insulating.sheet body 12 and . the conductors
15A for movable elect;odes formed within the through-holes

10 13, and one magnetié—pole plate 30 and thé other magnetic-
pole.platg‘BS for forming an anisotropically conductive
elastomer layer are arranged on the upper surface of the
elastomer-forming material layer 25A and the iower surface
of the insulating sheet body 12, respectively és

15 illustrated in Fig. 8.

- In said one magnetic-pole plate 30, ferromagnétic'
layer portions 32 are formed according to a pattern
conforming to a pattern of conductive path-forming portions
~to be formed‘bn a lower surface of a ferromagnetic basé

.20 plate 31, and non-magnetic layerlportions 33 are formed at
other places than the places at which the ferromagnetic
layer portions 327have.been formed.

In the other magnetic-pole plate 35, ferfomagnetic
layer portions 37 are formed according to the éame 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




8 April 2005 36 places than the places at which the Bekpwiiag®ebti c | ayer
portions 37 have been forned. Electromagnets, for exanple, are then
arranged on the upper surface of said one nmagnetic-pole plate 30 and the.

5 | ower surface of the other nmagnetic-pole plate 35, and el ectronagnets are
- operated, thereby applying a paralleBé6 nmagnetic field to the
el astoner-formng material |layer 25A in the thickness-w se direction _
t hereof through said one magnetic-pole plate 30 and the other magnetic-pole
~plate 35. 10 As a result, the conductive particles exhibiting nmagnetism

i sper sgdas! B6af! 2RLOGLALQr HngyIRLerhal dauel. 230 are dgphered at

portion ocate tween the ferromagnetic '1ayer tions of sai d one

magnet i 65,p@lignRl aen3QeaRdeont #e @y omagnetic I ayer portions 37 of the
ot her nagnetic 15 pole plate 35, and at the same tine oriented sous to

align in theghBiekBpagnwitse doreekaan1¥f, e st AMmalRIdNdg @t eri al
layer. In this state, the elastonmer-formng material |ayer is subjected to

a.curing dpeet et fadbes£yai@ dacknshderapi-peleopisakl yocanduehive
el astonmer |ayer 25 20 conprising a plurality of conductive path-formng

portg ons Zfoweémn st £dcéd hef condusthee paghéciespale plhted3nf andi gh
density, and insulating portions 27 for nutually insulating these
conduct i weleqatdmdguetngpriporépansted, f theaedbpnappheindaskpsvalhed of the
insulating sheet body 12 in-a state, 25 integrally stuck as illustrated in
Fig. 9. magnd¢isiabbeldeserilbed ixooessy-focuinagnabeniydtlaper 2bhAai ng the
material for the polyneric substance may be
in the thickness-wise direction thereof through said one

magnetic~pole plate 30 and the other magnetic-pole plate 35.

10 As a result, the conductive particles exhibiting magnetism
dispersed in the elastomer¥forming material layer 25A are
gathered at portions located between the ferromagnetic
“layer portions 32 of said one'magnetic—pole plate 30 and
the ferromagnetic layer portions'37 of the other magnetic~
:15 pole plate 35, and at the same time oriented so as to align

in the tﬁickness~wise direction of the elaétomerhforming
material layer. In this state, the élastomer—forming
mdterial layer is subjected to a curing treatment, whereby
a back-side anisotropicaliy conductive elastomer layer 25
20 comprising a plurality of coﬁductive path—-forming pdrtions
26, in which the conductive pérticles are filled at a high
density, and insulating portions 27 for mutually insulating
these conductive path-forming portioné 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




8 April 2005 37 contained in.the anisotropically conglugidive 2zebast oner

| ayer-formng material. As such a curing catalyst, nay be wused an organic
peroxide, fatty acid azo conpound, hydrosilylated catalyst or the like. 5
Specific exanples of the organic pergyide used as the curing catalyst

i ncl ude benzoyl peroxide, bisdicyclobenzoyl peroxide, dicunyl peroxide and
di-tert-butyl peroxide. Specific exanples of the fatty acid azo conpound
used as the curing catalyst include azobisisobutyronitrile. 10 Specific
exanples of that used as the catalyst for hydrosilylation reaction include
publ i cl FORASMACEaiH Foes andgorrrap isladtlivhi eorchl oviiwie e tsaias t her eof |

pl ati num unsaturated. group-containing siloxane conpl exes,
vinylsiFSX&ﬁéfBFQﬂPHuWﬁgﬁﬁﬁﬁéxe§P piugh rurguEing mtalyst, may be

di vinyl t etranet hyl di si | oxane .conpl exes, conpl exes of triorganophosphi ne or

phosphi H&®dnd pPaeRRIM PEEEX}Ae adéttdte G5ttt iaRimcmoaEl, and cyclic
di ene- plat,i nu onpl.exes. ,The anouynt af, the curing catal yst used is
suitablbydEBSgnggggg Fﬁ%9ﬂg® qujg;qgiﬁf%ﬁ the material for the

ol ric sub n t he_Kki of .the curing.catalyst. and other ndi tions
Por The curt nePBREgiseAfatbilalor e oMbt i e ol Bl 89, el o

per 100035} B el BBt 18, be IR B R d 0L e, ALIEG SUsigice. 25 1

t he ani sotropi cal conductive elast er- ‘formng-m erialy may be

cont ai ngdraxganer ak cif9iIpRkexibkl kela e A% -Hddyaa RPMae col | oi dal
silicd, aerogel : '
Specific examples of the fatty acid azo compound used
as the curing catalyst include azobisisobutyronitrile.
10 Spécific examplés of that used as the catalyst for
hydrosilylation reaction include publiclyAknown cataiysts
~such as platinic chloride'ahd salts thereof, platinum-
unsatUrated_group—contéining siloxane complexes,
'vinylSiloxéne-platinum.complexes, platinum-1,3-
'15 divinyltetramethyldisiloxane complexes, complexes of
triorganophosphine or‘pho$phine and platinum, acetyl
~acetate platinum chelates; and cyclic diene-platinum
complexes.
The amount of the curing catalyst used is suitablf
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'loo parté by weight
of the material for the polymeric substance.
_25 o In the anisﬁtropically conductive elastomer layer-
| forming material, may be contained a general inorganic |

filler such as silica powder, colloidal silica; aerogel




8 April 2005 38 silica or alunina as needed. By cont aixpmig 200h an
inorganic filler, the thixotropic property of the formng material is
ensured, the viscosity .thereof beconmes high, the dispersion stability of
t he conductive particles is 5 inproxg , and noreover the strength of the
resulting anisotropically conducti el astoner |ayer can be made high. No
particular limtation is inposed on the anmount of such an inorganic filler
used. However, the use in a large anbunt is not preferred because the
orientation of the 10 conductive particles by a magnetic field cannot be
fully adhiededr Abemyhacasi hyedkd. heyarohtbidpngalshy:hcamducti ve el astoner
| ayer-formng material is preferably within a range of from 100,000 to
1, 000, OffocRanficatfidhper atbee thfixotropSC. pMopparttli ofl ahel ifimirtdnigon i s
i nposed on a nethod for formng the elastomer-formng nmaterial |ayer 25A
Howevermategiadxaapensugedol ltheoatisng sitvhdtieraolfl becomeat tvighnet hod or a
printing method such as screen printing may be used. 20 The curing
t r eat nehheoflisperaiant stebifldin od wheecoaducijve PBATIgese isonducted in
the state that the parallel magnetic field has been applied. However, the
.t r dat mEAPTAEGDal 3BApBOEBRYGET B caBlEengithppitnghehaeappltiidst i on of the
parallel magneti¢c field. The intensity 25 of the parallel nmagnetic field
appl i ed®PHSPHECRB 68 ¢ bieFOnFYFTiNG RACSIPEFT AF¥FPT25AR SepPerisr 8315 -an
Intensity thaﬁo ﬁér%fggfgﬁ igmgtg%igg %sTiggogQ gxe%ﬁgeémount of
such an inorganic filler used. However, the use in a large
amount'is not preferred because the orientation of the
10 conductive particles by a magnetic field cannot be fully
“achieved.
The viécosity of the_anisotropicélly conductive
elastomer layer—forming material is preferably within a
‘range of from 100,000 to 1,000,000 cP at a temperature of
15 25°C.
Na particular'limitation is imposed on a method for
forming the elastomer-forming material layér 25A. However,
for example, é roll coating imethod, a blade coating method
or a printing method such as screen printing may be usedf
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 pafallel magnetié field. The intensity
25 | of the paralilel magnetic field applied to the elastomer-—
-forming material layer 25A is préferably an intensity that

it amounts to 0.02 to 1 T on the average.




8 April 2005 39 As a neans for applying the parall el snagagt iznobi el d,
per manent nmagnets may al so be used in place of the electromagnets. As such

. permanent magnets, are preferred those conposed of alunico (Fe-Al-Ni-Co

alloy), ferrite or 5 the like in thaggthe intensity of the parallel

magnetic field within the above range is achieved. Wen a netallic

mat eri al exhibiting magnetismis used as a material for formng the

conductors 15A for novable electrodes, the conductive path-form ng -

_ portions 21 .cgln be 10 surely forned at places at which the conductors 15A
for. novable é&feft FGE8S 4PE PERINEARY ditte amdd lednimpamsitsciFAelfor novabl e

el ectrodes function as_ a magnetic pole.. Conditions for the curing

treat meREEPIORE SPFLEEHTePaY SRt Ptasd 4t Bhase A Hi% suitably

sel ecte rdi 5 t.g the . material ‘ysed. wever, the treatyent is

gener al %;}%%gc% %@?’g‘ﬁtﬂ)sy tétn‘sh(=33:}1Jt(mt_ lpéeaﬁmr%'rﬁn% REFT 1RER igfgeéeé?ﬁ?éjrgt ure and

heat i ng 48 A8 osUictakley I ed Jdn . view of t ki.nds. of..the materi al

for the pgl yrrerolﬁg Eﬁgsggngg%ﬁlg%tong(#fp pf\ihgﬂ goasatqglo r)-'f ofrerﬁrnlgtené)treri al |ayer

25A, 5 t hepll M8 Keequl kel f Qhe2Q JRVAIRRE OF egﬁﬁgﬁﬂgh!%% Iglcles, and the

l'i ke. For exanple, when the material” for the polyneric stance is room
t enper aflie@dC WiltRGnt YAe fbblveonanbher adiievdd ing treatnent is performed
for about 24 hours at roomtenperature, for about 2 hours at 40C or for
about 30 25 WheHt 8Smata8Q€c AhtelrikheRAGkitide MighRiviari ¢al L¥egonductive
el astonmer layer 25 is forned on the back surface of the :

‘as a material for forming the conductors 15A for movable

electrodes, the conductive path-forming portions 21 can be
10 surely fbrmed at_placés at which the conductors 15A for
| movable electrodes are located, since the conductors 15A
fér movable electrodes function as a magnetic pole.
Conditions for the curing treatment of ﬁhe elastomer—
forming material layer 25A are suitablyAselected according
15 to the material used, However, the treatment is generally
conducted by a.heat treatment. Specific heating temperature
and heating time are éuitably 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 particlés, 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 aboﬁt 24 houfs at room
femperature, 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




8 April 2005 40 insulating sheet body 12 in the abové-desttiddd manner,
when the conductors 15A for the novable electrodes are pressed in a
direction toward the back surface fromthe front surface as illustrated in
Fig.. 10, the conductors 15A 5 for tgg novabl e el ectrodes are easily
separated fromthe insulating sheet body 12 because adhesion of the
conductors 15A for the novable el ectrodes to the insulating sheet body 12
is low As a result, the novable el ectrodes 15 novable in the

t hi ckness-wi se direction so as to separate fromand 10 cone into contact .
with thénsnhetingl bheeitf doeyofl 2t Hai thec aboespdedicadbedr aaghelol es 13 in the
i nsul ati ng sheet body 12 are forned as illustrated in Fig. 11, thereby the
conposi vhes| sber odaduhdetrsl 1 5as foer the. mavabllesedretrbdesi agemat eri al | ayer
20A is then 15 forned on the front surface (front surfaces of the

i nsul at PR§S§AEetiNbadfiirgcid@noftoriaedniphgbbackl suriodes 16 the t he
conposite el ectrode sheet 11 as illustrated in Fig.. 12, and one
nagnetiEIBBFeSBFgﬁéeSGSaﬁalﬁﬁ§réﬁﬁér1ﬁagﬁétiéﬂ'pégé gragecE8reolSPor mi ng an
ani otrggicaLly conductive 20 el ast oner Iaﬁer are arranged on_ the upper
surPacefBF the mB¥eRlsi gdesirederopreaPryldgndgeeresed 2pBnthel ayer 25 and

- the | th I - f i terial_ | 0A

Tt espect ToaRyAEERE FharioRerY” LoPeseing BUhAPdOmNES ShPafgRAucHoFfle 25
i : i_c-.pol Late.30 .the .| f f

Lo ot rephnEereb e hBr 8BTeaPdoEerouRe BRE ey berdntah: snsPt Bpdacca. ©

therebY1§pP£yi89.aAQaéakgghlt, the movable glectrodes 15 mdvable'_

in the thickness-wise direction so as to separate from and

10 ° come into contact with the inngr wall surface 6f their
corresponding through-holes 13 in the insulating sheet body
12 are formed.as illustrated in Fig. 11, thereby the
composite eleétrode sheet 11 is formed. |

An elastomer-forming material layer ZQA is then

15 formed on the front surface (front surfaces of the
inéulating-sheet body 12 and of the movable electrodeslIS)
of the cémposite electrode sheet 11 as illustrated in Fig.
12, and one magnetic-pole plate 30 and the ofher magnetic~
pbie'plafe 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 iower surface of the elastomer-forming material.layer

. 20A, respectively. |
Electrpmagnets, for example, are thén arfanged on the

25 upper surface of said one magnetic—pole'piate 30 and the

lower surface of the other magnetic-pole plate 35, and the

electromagnets are operated, thereby applying a parallel




8 April 2005 41 magnetic field to the el astoner-fornBngpndt @Go&l | ayer 20A
in the thickness-wi se direction thereof through said one nagnetic-pole
plate 30 and the other nagnetic-pole plate 35. As a result, the conductive
particles exhibiting magnetism5 dis grsed in the el astoner-formng
material |ayer 20A are gathered at rtions | ocated between the
ferromagnetic |ayer portions 32 of said one magnetic-pole plate 30 and the
ferromagnetic | ayer portions 37 of the other magnetic- pole plate 35, and
at the.same tine oriented so as to align 10-in the thickness-w se direction
of the mhgstener fiend ng thebkdkisaloreaydorndimg mastestiatle 1atvleer 20A
el astonmer-formng material |layer is subjected to a curing treatnent,
‘wher eby inatheothiskdesariwiskr diireaitlipnc divduecifv éhelcasthorseid ayer 20
conprising a plurality of conductive path-form ng portions 15 21, in which
t he conmegnitécpaotliecpdstar 80f nidedhat atier magmeddsipode aridtendifi-at | ng
portions 22 for nutually insulating these conductive path-form ng portions
i s fornBg aomeshdtr dhe sonfacdige’ W@&%ﬁ*@l&l@&%&@%ﬁﬂm in a
state integrally stuck as _illustrated in Fig. 13. 20 In the above-described
pr oo%ssdlﬁﬁérﬁ&ﬁalllneFhﬁaﬁﬁéﬁt@mefr"élod?“ﬁﬂﬂ |“l§’dietr&atlhelaéﬂe&'st%rarfeor ni ng
material | ayer 20A and . the nd|t|onsfor t I n treatrrent of the
el ast onﬁPtPSFﬁfjnthﬁP&tllaF‘sl gt)‘?é’rabfﬁlA ST 99 MRS or mati on of
t he back-si de_ani sotropi,ca nductive 25 .el as orrer
- Ther eaf QVeraF?O«gS?llé’Pﬁaﬁzl é?gd%ﬁld & a9 Corfeéed att%g”rowa?’;%ng part of
the Qongﬁgl%%r%h%ghkg%lc E%%%rlﬁofilons 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
_méterial layer. In this state, the elastomer-forming
‘material layer is subjected to a curing treatment, whereby
a front-side anisotropically conductive eléstomer Iayer 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 theé composite electrode sheet 11 in
a state integrally stuck as illustrated in Fig. 13.
20 In the above-described process, the parallel magnetic
fiéld applied to the elastomer-forming material layer 203
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 1l is




8 April 2005 42 provided at an edge of a | am nate w Bhaphiel fa004t - si de

ani sotropically conductive el astoner |ayer 20 and the back- side -
ani sotropi cally conductive el astomer |layer 25 forned on the front surface
and back surface of the conposite 5 glectrode sheet 11, respectively,
“thereby the connector 10 for neasurement of electric resistance as
iltustrated in Fig. 1 is produced. The above-descri bed connector 10 for
measurenent of electric resistance is used by arranging it between a 10
plurality of one-side-electrodes 2 to be inspected arranged on one side of.
a circuiprdoaal tag- bo iadpected ldaeinstectitle tlesi Etaemtesbflewhi ch shoul d
be nmeasured, and inspection electrodes 6 arranged according to a pattern
corres meJtQPJtCFﬁeUar reardrent v tasrondr t heyene2@i aed 18he| beekodes 2 to
be inspected on an surface of a circuit board 5 for inspection as.

i |l ustrati&ts |5}P1Fﬁ‘§tr%0aﬁfﬂey d?fénd‘é‘F*éFb‘l%l%]eﬁ%@&%r Zl%be’éeg?’ nspEEeed on. the
circuit board | _to ected .in..  the enmbodipent illustrated are in. the

form of°Ty d&yt |§¥ﬁﬁ%§)(ﬁﬁﬂiqﬁ?ﬁn%ﬁﬁﬁﬁﬁﬁeoglEﬁﬁ ?OWPﬁﬁﬁﬁeC|rCU|t boar d
1 to_be i ect conductlve th-formn ortions 2 he

fronp- o tE S rsdb%ecta'ie]y R GeEE At GErY e oBnantofkd
conductiye path orm ri4.00s 26 of the back- a tro |caIIy
conduct |f\//e el astoner 1 n%yogf elefueare %Srless%%ac%ya% heflg%sé Slg = Fect rodes 2

to be i CH?%&?QQ: 4 nspection electrodes 6, the novable electrodes 15
and stationary el'ectrodes 16 are electrically connected at the

The above-described connector 10 for measurement of

electric resistance is used by arranging it between a

10 plurality of one—side;glectrodes 2 to be inspected arranged
on‘one side of a eircuit board to be inspected, the
'electric resistanée of'which ghoﬁld be measured, and
inspécfion electrodes 6 arranged aqcording to a pattern
corresponding to the arrangemént pattern of the one—side—

15 electrodes 2 to be inspected on an surface of a circuit

board 5 fof-inspéctibn as_illustratéd in Fig. 14. The one-
side-electrodes 2 to be inspected on. the circuit board 1 to
be inspected in the embodiment illustrated afe.in‘the form
of a semi—sphere projected frbm said one side of the

20 circuit beoard 1 to be inspected.

- As the conductive path-forming portions 21 of the
front-side anisotropically conductive elasfomer 1ayer 20
and the conductiﬁe path-forming portions 26 ofrthe back-
side- anisotropically conductive elastomer layer 25 are

.25 pressed by,thé one~side-electrodes 2 to be inspected and
'thé inspection electrodes 6, the movable electrédés 15 and

stationary electrodes 16 are electrically connected at the‘




8 April 2005 43 same tine to their correspondi ng onegshwe-lel2606rodes 2 to
be inspected through the conductive path-form ng portions 21 of the

front-side anisotropically conductive el astomer |ayer 20, and further the
inspection electrodes 6 are 5 electriqgally connected to their corresponding
novabl e el ectrodes 15 through the conductive path-form ng portions 26 of
.the back-side anisotropically conductive el astoner |ayer 25. At this tine,
t he novabl e el ectrodes 15 are noved in a direction toward the back surface
fromthe front. 10 surface of the insy|ating sheet %ﬁdg 12 according to the
or o] ect GO IS 16 e ri2 ST GRRePULEY Goe 145 BLOCHRAREE &dtBy ¢ he
pressing farce transm.tted .t hrough the conduct.iv ath-formn ortions 21
of the g)reonltr{sspfed:eted:lﬁhsro?f%i%l?ﬁIf/oﬂ%‘h‘aﬁ:‘f? v%a‘é]?ég?]grﬁb?gl BORH 2% 15 Under
such a il Qne alod ULl Ahe.one, Sideieleslrofies glo be

int o b |nspé%t

i nspecte e circult ‘boar ed i s designated, and one of
t he nov ct ty C lectrically
connect g’giyfeor t (F's E[é{e%g?fg%%rgé(}doﬁ%?&%‘?gﬁﬁo%%gg€¥%&%§ g&%nspect ed is
usedsas AR &l8d10de dnLMdEMo BHOPE Voo ARG pd gL R4 hREvASIUSEd as an

el ectrode for voltage neasurenent, thereby performnhg neasurenent of an

el ect ri eIt 8 R hidudher e st SNl i € §5d f10deotRiRg posPesi£d.
According to the, connector 10 for neasurenent of 25 electric resistance of

t he abows @S athiderh dlensiidelGin K8 t r el da DY abd et €0+ & ogleadforpdrel st ati onary
el'ectrode 16 in the conposite el ectrode sheet 11 are electrically
- connect dehyer 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 trénsmitted-through the
conductive path~fqrming portions 21 of the front-side
aﬁisotropically conductive elastomer layef 20.
15 Under such a state, one of a plurality of the one-
lsideuelectrodes 2 to . be inspected in the circuit board to
~ be inspedted is designated, and one of the movable
electrode 15 and stationary‘electrode 16 electrically
connected to this designated cne-side-electrode 2 to Eé
20 inspected is used as an electrode for current_supply, and
the other is used as an electrode for voltage méasurement,
" thereby performing measurement cf an electric,resiétance as
to the designated electrode to be inspected.
Accordin§ to the-connector 10 for measurement of
25 électric resistance of the above-described construction,
both movable electrode 15 and stationary electrode 16 in

the composite electrode sheet 11 are electrically connected




8 April 2005 44 at the sane tine to one of the one-ssde:€lieebopdes 2 to be
i nspected when the front-side anisotropically conductive elastonmer |ayer
20 is pressed by the individual one-side- electrodes 2 to be inspected of
the circuit board 1 to.be 5 inspecteg, the electric resistance of which
shoul d ‘be neasured. In addition, since the stationary electrode 16 is
formed in a state comng into no contact with the novable electrode 15 by
the insulating region Gthe electric resistance as to the circuit board 1
to be inspected can be 10 neasured with high precision by using one of the
novabl eateltbet sade ISmendostoatd @fartheeloeetrsddie-Ed ettaoiddascd] Ibo lsonnect ed
to the one-side-electrode 2 to be inspected as an electrode for current
suppl y, iasgegsedgwhiea dhieerf rentars ids ectisede drdrcaldin appdwsdsiicenent . 15
The novabl e el ectrodes 15 in the conposite el ectrode sheet 11 are supported
novabl y elpsthREerhileksas $O0niise pr@aﬁ@gtp ity téfe timeivHsinagk i -HER™ body 12,
whereby the novable el ectrodes 15 are npved in the thickness-w se

di rect i 6Ae&EEEFGIENG (£6 BIFe imsdiesded Heitdir Sidicwieifeadd dortefondi ng
one-si de-el ectrodes. 2 tqQ be inspected when the front-side anisotropically
conduct FPEPECEELomie t?ﬂ?i??ﬁﬁ%&ﬁﬁﬁ?kﬂf QHWEQﬁ%Ef Sctrodes 2 to

e PR S oo bl | S W Pl SR T
oSO SRR "3 BRG] 0D L Pl S R Hant surface

electrode 15 by the insulating region G, the electric \
resistance as td the circuit board 1 to be inspected can be

10 measured with high précision by using one of the movable
electrode 15 and stationary electrode 16 electrically
connecﬁed to the one-side-electrode 2 to be'inspécted as an
electrode for current supply, and using the other as an
electrode for veltage measurement.

15 The movable electrodes 15 in the composite electrode
sheet 11 are suppdrted'movably in the thickness-wise-
direction of thé insulating sheet body 12, whereby the
movable electrodes 15 are moyed in the thickness-wise
direction according to the projected heights of their

20' 'cotresponding one—side—eleqtrodés 2 to be iﬁspected when
the front—-side anisotropically conductive elastomer layer
20 is pressed by therqne-side—electrodes 2 to be inspected,
so that the irregularity-absorbing ability of each of
front-side anisotropically conductive élaétomer 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, respéctively, can be




8 April 2005 45 effectively utilized. In addition, hBglpsiEngiotbvity :
pressure-sensitive conductivity can be achieved in each of the front-side
ani sotropically conductive el astomer |ayer 20 and the back-side

ani sotropically conductive el astonmer45 | ayer 25 since both front-side

ani sotropically conductive elastoner |ayer 20 and back-side

ani sotropically conductive elastoner |ayer 25 may be small in thickness.
Accordingly, high connection reliability can be achieved even to a circuit .

board 1 be .i ngpect.ed,. whj ch _has, pr.atrudi.ng,one- 10Q .gj.de-el ectrodes 2 to
be [nspggggg%ﬁygﬁ cfgﬂﬂf¥%ﬁng%? %gﬁiﬁiﬁgﬁﬁhéhﬂa%ﬁqﬁékﬁiﬁi'ard, a scatter of

proj ect ggefsﬁgitr%ms%n%fit%jed g%%%fu%t%fieéme Céoa{rf’%eezc%ct{i%x}%% |05 ReCed el ng

great, t he requli rea neasurene rirc Tresistance can be

surely E&%f%&%%Q»s&%eﬁéH¥%&Hﬁ%ﬁ?@é¥f¥ﬂcdﬁﬁﬂﬁﬂihéfafgéﬁﬂmé¥3raﬁaﬂfiCa"y

connected to the stationary el éectrodées 16 is. provided to thé conposite

el ectrodg sheet-nbl badie St N B 1008 onkfu daR D& 18lRGmdrcal |y
- connected to a tester through the external 1eading term nal 18, whereby

onl y5 t hgsge20 26| eGldeCHJth Faacissdid Qg tiiFlla 18/ edddasvked through
t he back-si de ani sotropically conductive el astonmer |ayer. 25 nmay be

pravi dedlastbher nageat i20n aeldetizcddeside Acicortidigloglly tedrsluartdiywenecessary
for the inspection electrodes 6 to be in corresponding relation of one to
one wit klabké¢ooee- diager22 Selegt bedesnad It drbethindpectsed Agfcondid.ngillycui t board
1 to be inspected, so that these electrodes are only required to have a
si ze subsghntioalnley tégualretld attid idne <sirddree| aadtironsk even to a
circuit board 1 to be inspected, which has protruding one-
-10 side-electrodes 2 to be inspected projected from one
surface'of the circuit board, a scatter of projécted
‘heights of said one-side-electrodes 2 to be inspected being
gréat, so that the required measuremenf of electric
resisténce can be surely perfbrmed.r
15 Since the external leading terminal 18 électrically
connected to the stationa:y electrodes 16 is provideﬁ to
_thé composite electrode sheet 11, the stationary electrodes
16 can be electrically connected to a tester through the
external leading terminal 18, whereby only thosg
20 electrically connected to the movaﬁle electrodes 15 thfough
_the backﬂside anisotropically conductive elastomér layer 25
'méy be provided as the ipspectiqn electrodes 6. Accbrdihgly,
it is only necessary for the inspection electrodes 6 to be
in borresﬁonding 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 egual to the one-side-electrodes




8 April 2005 46 2 to be inspected. Therefore, even wlefpthe 20de of the

-~ one-side-electrodes 2 to be inspected in the circuit board 1 to be

inspected is small, the inspection electrodes 6 corresponding to the
one-si de-el ectrodes 2 to be inspectegg5 can be forned with ease, so that

. the electric resistance- neasuring apparatus can be produced with extrene
ease. The connector for neasurenent of electric resistance according to
the present invention is not linmted to the above-described enbodi nents,
and such various nodifications 10 as described bel ow nay be added thereto
(1) The ZsHapde dmspes tesy. o fdedediass 1 2van vhen ithsulsigenfd@ body 12 and
- the novabl e el ectrodes 15 may be .any ot her shapes than the truncated cone
so far &aHddemlsstacsiesctd Gd’e?elgwcﬁ@%dﬂbdmeedﬂrﬁﬁ}ﬁtﬂ YaaFd he 15

t hi ckness-wi se direction of the _sheet body. (2) It is not essential for the

frgnt sildd© i SRSPEHTER 1P é&ﬁ&dlot iGhe e"1“a9§’t N KFGCHPUHR @ he back-

t 5. to. be. I k
on' t ho. CREHEY q@gﬁeéo”%ﬁay' i t»f%feoso efso"goeeﬁaeeas?ﬁ Fim the
[ nsué ati g %he%t mf%/ n?éoal so EI'1 f| the qie J nsuI aql sheet body 12

by proper means. Sit- Side anlso roplca y con u Ve el ast omer

| ayer 2 eeeeglglgggﬁﬁ't%% WS Pieldan AWML NPl asomer | ayer 25

are not Iimte hose of e so-ca uneven str utlon type that

a plurality ofppel *&%n%%%%t 'f\S?c Pkl r%'fn'@n':i:g o&o”l'e%'ﬁ::.%lme%@s% 2@ ranged in
a state insul ated mutual l'y by the insulating portions 22,

_ according to the present invention is not limited to the
above-described embodiments, and such various modifications
.10 as described below maf be added thereto.

(1) The shapes of the ehrough—holes'IB 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 bersupported movablj‘in the

15 thickness-wise direction of the sheet body.
(2) It is not eseential for the front-side
anisetropically condﬁcﬁive elastemer layer 20 and the back-
' side-anisotr0pically conductive elaetomer lafer 25 to be
-integrallf stuck .on the insulating sheet Eodg 12, end other
-20 bodies separable from the insulating sheet body 12 may also
be fixed to the insulating sheet body 12 by proper means.

(3) fhe 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 arfanged in

a state insulated mutually by the insulating portions 22,




8 April 2005 47 27, and may be those of the so-called Hpsperxed type that
conducti ve partlcles P are contained in an elastic polyneric substance
form ng a base material of an anlsotroplcally conductive el astoner | ayer
in a state 5 oriented so as to arrangé in rows in a thickness-w se
direction of the elastoner l'ayer, and dispersed in a plane direction
thereof as typically illustrated in, Fig. 15. (4) The stationary el ectrodes
16 may al so be forned corresponding to the respectlve one-si de- el ectrodes

2,10 beo7l0aASHes! Bl 638 L2 Wiy QNCch 31 RENND bd ipdy ont ST de.

of one thfough Inothe i nsul ating's

CONSL T UGLLOMorAFEN Rk chilg 3! %a@enq!aq%erop%s 16 T e el ectrical ly

connected to the external lTeading termnal 18 by an i1 ndependent wiring

part 17y oQF(m@rl@ Bhbsahbinl @b ridegs hatdarams @hachr desnl6 may al so be
el ectrically connected to the external teading termnal 18 by a conmon

W ring pailotfopAcsiialyl ebadycdlieet ade tbhdf aydlirsabe fafdwd so as to
surround openings on the front side of all-the through-holes 13. 20

<El e®t I bgikatesl 30CasMRIS WiirAtigRPAA alowss fier aCithdwikindagedise Fig. 16
ilTustrates the construction of an electric -resistance-neasuring
appar at dd reotionr odi ttheoalds tacear diayer ,t anah diipediseehtimfa tfleang esent
invention, and FIG 17 is a explanatory view, on an enlarged scal e,

i 'l ust r ditiregtdoR5 therroifpals papi cefl Iivhd ldlusdineited dei $tiancd-areasuri ng
apparatus for circuit boards shown in FIG 16. This electric

resi stance- nedddr Fhg appaianasyf @lectrodes 16 may also be formed

corresponding to the respective one—side—elebtrodes 2 to be

10 inspectéd so as to surround only an opening on the front
side;of-one through-~hole 13 in ﬁhe insulating sheet body 12.
In such construction, each of the stationary electrodes 16
nay be electrically connected to the external leading
términal i8 by én_independent'wiring part 17, or a

15 plurélity of the stationary electrodes 16 may also be
electrically connected to the external leadlng termlnal 18
by a common wiring part 17. A stationary electrode 16 may
also be formed so as to surround openings on the front 51de
of all the through-holes 13;

20 <Eiectric resistance—méasurihg apparatus for circuit board>

Fig. 16 illustrates the construction of an electric

,resi;fance—measuring apparatus for circuit bpards according
to an embodiment of the present invention, and FIG. 17,is.a
explanatory view, on an enlarged scale, illustrating a

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

This electric resistance—measuring apparatus for -




~_positions of, for exanple

8 April 2005 48 circuit boards is constructed by ver8i sBatily 2&05angi ng an

- upper-side adaptor 40 arranged on one side (upper surface in Fig. 16) of a

circuit board 1 to be inspected, the electric resistance of which should be

measured, and a 5 |ower-side adaptong50 arranged on the other side (I|ower

~.surface in Fig. 16) of the circuit board 1 to be inspected in opposed
-relation to each other. The circuit board 1 to be inspected in this

"enbodinment is a printed circuit board used in an LSI 10 package such as BGA

CSP d h t b f h | d I d 2t
o6 i mopBtanit, ot eR 4 TS AR o RIS LR 1 P SR PEE 5 SR L0002 1O
fr. di tt
ol oot r odBEsr St se et ' "%rarneqioaﬁﬂqq* (e S MPALSE0: Surpabenc> -
f h of t d f th
a sur a&%A%Ag; % of, S 'élhfai i@ ace & tcﬁebr %n%@c@é@ eched fromthe

surface the er ‘sur a grea ‘nunber of

di sk- l'%@ect&ﬁ%@ é%ﬂy%%ﬁégndfxwﬁiéﬁtéhéﬁidrﬁﬁ“ﬁééﬁhr@@'anﬁfﬁ arranged at

| attice point having a pitch 20 of 0.5 nm as
| 11.USt T g8 11 iHGadbtoENese Athalge dsh elistsades 3186 PRowaspect ed are
electrically connecte to their correspondlng one-side-el ectrodes 2 to be
i nspect eghr faRSPaGt i) y.16)l ot Rthdipfigfedi e @dedt Drtdlbe aicopwecédr 10 for
25 neasurenment of electric resistance having the construction shown in, for
exaﬁp|eanﬁdmpobedMﬁaﬂaﬂxbdNﬁnuﬁuchrﬁthemontact under pressure with sai d
one surface of the circuit

The circuit board 1 to be 1nspected in this

embodiment is a printed circuit board used in an LSI

10 package such as BGA or CSP and has a great number of semi-—
spherical, one-side-electrodes 2 to be inspected, which are
arranged aﬁ high density in the form of a squa;e_frame

according to a pattern corresponding to a pattern of

surface electrodes of a semiconductor chip mounted thereon
15 at a central part of a surface 1A there&f as illustrated in
Fig. lB,_aﬁd projected from the surface 1A,.and70n the
othér surface 1B thereof, a great nﬁmber of disk-like,
" other-side—electrodes 3 to be inspected; which are ;rranged
at positions of, for example, lattice point having a pitch
20 of 0.5 mm as illustraﬁed in FIG. 19. These other-side- |
electrodes 3 to be inspected afe electrically connected to
their corresbonding one—side—electrodes 2 to be inépecteﬁ,
respectively.
In the upper4side adaptor 40, a connector 10 - for
25 meésurément-of electric resistance having the construction
shown in, for exampie, Fig. 1, which is brought into

contact under pressure with said one surface of the circuit



8 April 2005 49 board 1 to be inspected, is provideds Aheiiexpesnal |eading
terminal 18 of this connector 10 for neasurenent of electric resistance is
“electrically connected to a tester 59. 5 On the back surface (upper surface
in Fig. 16) of the -connector 10 for4geasurenent of electric resistance,
i.e., on the back-side anisotropically conductive el astoner layer, is
arranged a one-side circuit board 41 for inspection.. A plurality of

i nspection el ectrodes 42 are arranged on a 10 front surface (1 ower surface

in-Fig. .16 f. thi d t b f di

anpalt tge a)rc?PHT tso:og) e QttehcgfI :)Jgst“tpeﬁ%‘%gﬁi he o‘%;e}élg #ec‘? gﬁ(gr | ntgot ge
i t f. th t

el o0t 1 0GEE 1Y S8 rondy i G crd CEPFGhEup SRER: O4g ! Th ohea O
w.ring ¢ e%Jertl Are‘h%f %EJ}E:&W% Sél%@f{&m% boBk geéée&%'@spggﬁépn and a

connector 43 surtface (upper s ce1n Fig. 16
one-sidegcircuit board 41 for inspection, is arranged a 20 preSS|ng pl at e
45 for pressing the upper-side adaptor 40 downward through an elastic

cushioni ng pl afe 4@ Md& urfdd @EHEY Sufpsd@dipol vy etdanes {roaned
rubber or the like to lower it. In the | ower-side adaptor 50, an

ot her - sicigineidtad t10 2o boasabiblerf@it i S peté ¢ ONid Srés I abgede , ande a, pai r of
i nspection el ectrodes conposed of an inspection electrode 52 for current
supply andtmmIhaqkﬁﬂmdﬂl&ﬂrﬁntnnhidﬁﬁlprconductlve elastomer layer,
is arranged a one-— Slde circuit board 41 for 1nspectlon 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
cerresponding 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 w1r1ng circuit 44 of
the one-side circuit board 41 for lnspectlon and a
connector 43.
On the back surface (upper surface in Fig. 16} of rhe
one—side circuit board 41 for inspection, is arranged a
20 preesing 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 Dboard 51 for inspectien is arranged, and a pair of
-inspeetion electrodes cemposed.of an inspection electrode

52 for current supply and an inspection electrode 53 for




8 April 2005 50 vol tage neasurenent, which are arrangesbmilt [2085space from
. each other, are arranged on the front surface (upper surface in Fig. 16)
of the other-side circuit board 51 for inspection for each of the

‘ot her-side-electrodes 3 to be 5 inspggted, according to a pattern
corresponding to the arrangenent pattern of the other-side-el ectrodes 3
to. be inspected of the circuit board 1 to be inspected so as to be

| ocated within a region of an area equivalent to the region occupied. by
the other side electrode 3 to be 10 inspected. Each of the inspection

el ect r oHelsageomeagpreRentsuppiyh age B angsse stlitdh s |3@@GEodd 983 f or

vol tage neasurenment of the pair of inspection electrodes are electrically
connect B&CRoCtRETr e8EEr 255 20FRGUGR TR FX 0T F¥SFSTR g PRSS ng circuits 55

of the other-side circuit 15 _board for_.inspectia nd nnector 54. On
t he froﬁPrgﬁFﬁa&E gﬂgfhé66tﬂ§rgg?d8§%FFEﬁﬁcgb%ﬁFEU1gi%FﬁV%%%@pg%Fion, are
provi ded _co n elastic_connecting nenbers 56 which ¢ i nto,contact with
surface%nfﬁgggﬁonsngaggcﬁnogiéhelggﬁﬁfﬁﬁi ei%ﬁ%@%?%%%Pe g%%%%ﬁe'SZ for 20

e afslgBE'ﬁee%”daic% l%%%igo%o.e'ae tagﬁ%%%é% égeéﬁ%g%g%s JIEasW ement, which

cons € péi r "ot 1 nspecti on ectr tic connecting

MEDer s a2faRbemifld Qe 2 rnsBEClRL 3L Al AL ok P10 SIRR on the

front surfa er-side circuit board 51 for inspectionin a. 25
state tRakpkltefUbiracte( LARBLITULLAGR NN Y e LBlsptatedr=el &6l @d from the

surface of the holding nenber 57. In the enbodinent illustrated in Fig.
16, a pburabihteaf witBin a region of an area equivalent to the
region occupied:by the other side electrode 3 to be
10 "inspected. Each of thé inspection electrode 52 for current
supply. and the inspection electrode 53 for voltage
measurement of the pair of inspection elecfrodes'are
electrically connected to the tester 59 through théir
‘corresponding wiring circuits 55 of the other-side circuit
15 beard 51 for inspection and a connector 54. A
on the front surface of the other-side circuit board
51 for inspection, are provided common elastic connecting_
members 56 which come into contact with surfaces (upper
surface in Fig. 16) of both inspection electrode 52 for
20 current supply and insﬁection electrodg 53 for voitage
measurement, which constitute the pair of inspecfion
electrodes. The elastic connecting members 56 are held by a
sheet—-like holding member 57 provided on the front surface
of the'other—side circuit board 51 for inspection in-a,
25 state that its surface (upper surface in Fig. 16) has
projected from the surface of the holding member 57. In the

“embodiment illustrated in Fig. 16, a plurality of the




8 April 2005 51 elastic connecting nenbers 56 are préviped i20dépendent |y of

each other, corresponding to each of the other-side- electrodes 3 to be

i nspected in the circuit board 1 to be inspected. 5 A pressing plate 58

for pressing the |ower-side adaptor_50 upward to |ift it is arranged on

- the back surface (lower surface in %’g. 16) of the other-side circuit
board 51 for inspection. The elastic connecting nenbers 56 are preferably

10 formed by, for exanple, an anisotropically conductive elastoner that:

exhi bits high conductivity in its thickness wise direction. In such an

ani sot r efiagalilcy coamneidtlinge mefibasisO s a O p rexamRie i ikipiitddia partt i cl es

~are filled into an insulating elastic polyneric substance in a state 15

ori ent edash ashier,aldogreisponiid nighitek rResdr wWifsehdi ratiameizidarerti cal

direction i.n the drawi ngs), thereby exhibiting high conductivity in the

t hi cknesdewitgedgisr ctticolpe limspeartteidc uilnarthea qinessiur dosankilt itee be

ani sotropically conductive elastoner that conductive paths extending in

the thi éREESSt2G-Wi se direction are formed when it is pressurized and

conpressed in_the thickness-wise direction is preferred. Such an elastic

conrecti ng meAbBrgssénganlpéer §8nd@ L Prascénganbe Wiomeramidsr oper process,

for exanple, a _process described in Japanese Patent Application Laid-Qpen

25 No.  2HBEPE0SH. UPYRELIERs ti b drindt G GRS S abl y have

hi gher gg@ g%%'%h% eEnshQ ggetqh?%@%ﬁsiﬁhs%de%%th ggjgyée

'circuit board 51 for inspection.
The elasﬁic connecting members 56 are preferably
10 - fqrmed by, for example,'an anisotropically conductive
. elastomer that exhibits high conductivity in iﬁs thickness-
wise direction. In such an anisotrOpicélly 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
(vértical direétioﬁ in the drawings), thereby exhibiting
high conductivity in the thickneSs~wiée directioﬁ. In
particular, a pressure-sensitive anisotropically conductive
elastomér that conductive paths extending in the thicknéss—
20 wise direction are formed when it is preésurized and
compressed in the thickness-wise direction is preferred.
Such an elastic.connecting members 56 can be formed
in accordance withAanj proper process, for example, a
process described in Japanese Patent Apﬁlicatibh Laid—-Open
25 ﬁo. 2000-74965.
‘The elastic connecting members 56'preferably'have

higher conductivity in their thickness-wise direction than .




8 April 2005 52 that in a plane direction perpendi cuBarptin tdo@st hi ckness-

w se direction. Specifically, the elastic connecting nenbers 56 preferably
have such el ectrical properties that a ratio of the electric resistance
value in the thickness 5 wise directggn to the electric resistance value in
the plane directionis 1 or lower, particularly 0.5 or lower. |f the
rati o exceeds 1, a.current flow ng between the inspection electrode 52 for
current supply and the inspection electrode 53 for voltage neasurenent

t hrough the .10 el astic gonnecting nenber, 56 becones high, so that it may
be di ff TR iTh % GHERE SHT G AR P H A1 AE (i | i i R Fe i gh

precision. Fraom suych a point. of view, when the elastic connecting nenber
56 15 1 OPSH By i g eIV i (910G ¢ YRR ned | n an

o oy A3 o RYUIRILE RS ANGE e ddI6 {dd) S AORordd dh A the

conductive partlclég s pre y voli A nce between

the i nsggcztait% %ergﬁweo%qe\%rfi%r reErdefeSURPlYe ad dhe d&x{!é&ﬁ%é

on
electro 53 for voltage 20 neasurenent I n the other-side C|rcuﬁ$ board 51

for sinsped iQn-dct iReher allly AledBast éeosﬂsrﬁanée{‘ edeh!u?e o panpnce is

shorter than 10 pun, a current flow ng between t i nspection el ectrode 52

for curganinesupplattang ke 1 igiSpeRldoN Rl aGtqade 183 d O ool iaga: measur ement
t hrough the 25 el astic connecting nenber 56 becones high, so that it nmay be

difficult in seneheasasiot exweasiyl @ ,elkecurirenteFITARRe Bétedl dhe
preci sion. . .
inspection glectrode 52 for current supply and thg
inspection electrode 53 for vdltage measurement through the
iO - elastic conneéting member 56 becomes high, so that it may
be difficult in some cases to measure electric resistance
with high brecision.
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
polYmefic substance,.the filled propoftion 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-voltége
20 measurement in the other-side circuiﬁrboard 51 for
-inspection is pfeferably at least 10 um. If this clearance
is shorter than 10 pm, a current flowing between thé
inspection electrode 52 for current supply and the
inspection electrode 53 for Qoltage measurement through the
25 elastic cbnnecting member 56 becomes high, s& that it may

be difficult in some cases to measure electric resistance

with high precision.




8 April 2005 53 On ‘the ot her hand, the upper limt of8 sheiclx@sance is
determ ned 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 nmost 500 pm Ifsghis clearance is too long, it may be
difficult in sone cases to suitably arrange the both inspection electrodes
against to one of the other-side-electrodes 3 to- ,be inspected. In such an
el ectric resistance-nmeasuring apparatus 10 for circuit boards as descri bed
above, an el ectritl:1 resi stance between an proper one-side-electrode 2 to be
i nspect ed and®ft $hoPtesFoidnty StiFe MPESTe Adibch et 19 97FaHected in a
circuit .bo r%-l t.0 %;a inspected is l,ima sured in the follow ng manner. 15
The ci r éGi CHEAPGPES ¥hd e G @h Si% rRGRRRFEVe (ISR ¥Ary posi ti on
bet ween the_upper-si de_ adapt.or. 40 . and the | ower-side adaptor, 50, and in
this st& g,Cttrﬁ)gieSuﬁﬁler-tgﬁedg’lftfa&ngr Y Clths 0;# eﬁeejdr b’i/&t%ée(gr%%%‘?%g pl ate 45
t hrough _t.he el i.c cushi qnj I o] o) t
Iomr-sfélea%agégﬁ)tﬁ:% Lg"i ? %eggegr%?eeﬁﬁ%&p’r ea;}gjl nlgg\ﬁ‘#%g%rgg@t%%tb@%ﬁted,

t hereby-:bri ngi ng .t he .con r. 10 .for. yrenent of .el ectric resistance
of the 3§8e - Si gg tgl&%ptcgr%%&%rﬁcﬁatc}scacr?toggll%%tﬁfdeﬁ &a sl?Jef e‘?%rélhcuolgé surface
of the;ql kel cheakd th @ iR&HIRS REGLER ARG Al I e d4{8n 25 bringing
the elastic connecting nenbers 56 of the | ower side adaptor 50 into contact

under peegsttiredeist Aghhasal hey onslidfraghieolo e idaidldoarsids tD te
i nspected. At this :
: “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.

i5 The circuit board 1 to be inspectéd is arranged at
the necessary_pbsition 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 iower—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 cifcuit board 1 to be ihs?ected and at the same time,

25  bringing the elastic connécting members 56 of the lower-—
side adaptor 50 into contact under préssufe with the other

surface of the circuit board 1 to be inspected. At this



8 April 2005 54 tine, the novable el ectrodes 15 in theagpimeaiosr 10 for
measurenent of electric resistance are noved in a direction toward the
back surface fromthe front surface gf the insulating sheet body 12
according to the projected heights 5 8f the one-side-electrodes 2 to be
inspected of the circuit board 1 to-be inspected by the pressing force
“transmtted through the conductive path-formng portions 21 of the
front-side anisotropically conductive el astonmer |layer 20. This state is
t'he nmeasumehl ebst aterabli®e Specitfickld yidescribedcoidctet et@neerto FIG 17,
in- this neasurable state, the novable el ectrodes 15 and stationary

el ect r otes st earcaitelodetaliccdi e ammiectatbatatdanowadreit | aredi0=¢ b
correspondi ng one-side-el ectrodes 2 to be inspected of the circuit board 1
to be i ropaasdedhchimagh s18 fdue domuctheef patth-$wrhaey @drihions 21 of the
front-side _anisotropically conductive elastoner |layer 20 in the connector
10 for ABSsdPdAESt sdfeed] &ady A% etanuthidwy presideel Piyiedleed heights
one-si de-el ectrodes 2 to be inspected. Further, the inspection e|ectrodes
42 ot tRE &he 9%5&%@@%&6&8412 o Beyrinsngreeed of afle etideetital 1y
connected to their cqrrespondi&grnnvable el ectrodes 15 t hrough the

conduct PP&F%at % SenilMFRSTISbhY IR oPRsRS NEIERT TR Handtrbitdal Iy

conductiye el astomer | ayer. .25. T vahl e el ectrodes 15 _and stationary.

el ectr o&éé-”"f@%a_rt eelcé’&%g’icc%vley R#@“é‘&m&ﬂ@ﬁ}g %rtolfo%sac% o?%gtp%e On the ot her

2?22,’[ rgglé:géig% (:)'L:g:lrés %%Citslo rfo%i%%tlrl%d%%nduc 'icvhe & ahs ESHEL %Fayoér t{be | nSp?Ct I on
This state is the measurable state.

10 | Specifically describgd 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 onewside-electrodes 2 to
be inspected of the circuit board 1 to be inspected through
15 the conductive path-forming pbrtions 21 of the front—side
R ahisotropically conducﬁive elastomer layer 20 in the
connector 10 for measurement of electric resistance preésed
by the one-side-electrodes 2 to bé inspected.'Fufther, the
inspection electrodes 42 of the one-side cifcdit béard‘él

. 20 for inspection are electficallyrconnected'to their
corresponding movable electrodes 15 through the conductive
path-forming portions 26 of the back—side anisotfopically
conduétive elastomer layer:25. The movable electrodes 15

and stationary électrodes.16 are electrically independent
25 of each other. |
On the cher hand, pairs o£ inépection electrodes,

which each consist of the inspection electrode 52 for




8 April 2005 55 current supply and the inspection el @&capmdde2685for vol t age
nmeasurenment are electrically connected to their correspondi ng
ot her-si de-el ectrodes 3 to be inspected of the circuit board 1 to be
i nspected through the elastic 5 connesting nenber 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 novable el ectrode
15 and stationary electrode 16 electrically connected to 10 this.
desi gnat ed one-side-elecaﬁqﬂg%Z,to be jnspected is wused as an el ectrode

e

for curreHt EipgidrPh @1t HESRECTIRR P LRCRFORP cof r BOE YOI t98ft age
nmeasur e t ereby a urrent is supplied between the novable el ectrode’
sopfiiegd O C%Ci?s]z]d’ a‘gg‘f’h@ec%?cgc’f‘?o

15 or sStationary el‘ectrode €1¥or current 15 supply
and the j. ¢ de, .52 f current suppl of the, pair_of

i nspecti on ei gcdtngc}égs%g}lr%%?%lg% N ec%fhrnoe% sed?'S 11[')(8 %%el%?%%?t‘g‘?d%f el ectrode 3
to be ingpRected Lo HRshYNai HP { des| sl derel ectrode 2 to be
i nspect ed, aﬁd at the saneq%iné?:Vgﬁ%agé&ggﬁ%ggﬁﬂ?ﬁgaao%%%?el%lectrode 15

.20 or HAtndamny eldatid0ds; 16 used as the el ectrode for voltage
measur enent and the inspection electrode 53 for voltage neasurenent of the

pai r._ of inspeqn echl actsiades otleedsd £l LOMEGLERL dME side-
ot her-side-el ectrode 3 to be .inspected corresponding to the designated

one- si del2rtalceleisr Qde o2 bieo ibeparaRertial ik eastied bddyed ebyrpasdi tting to
performthe nmeasurenent of an electric resistance between the designated
one- si déysipectteodd s2 dea ipmatrsiyectrel]l one of the movable electrode
15 and stationary electrode 16 electrically connected t6
10 this,deéignated‘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 betwegn 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.inspécied, and
ét the same time, voltage between the movable electrode.IS
20 or stationary electrode 16 used ‘as the electrode for
voltage measurement and the inspection electrode 53 for
Avoltage measurement of the pair of inspection elecﬁrbdes
7 eléctricaliy connectéd to-the other-side—electrode 3 to be
ingpected corresponding to the designated one-side-
.25 electrode 2 to be inspected is measured, thereby permitting
to pe:form the measurement of an electric resistance |

between the designated one-side-electrode 2 to be inspected




8 April 2005 56 and its correspondi ng ot her-si de-el et roghl 2006 be

i nspected. According to the electric resistance-neasuring apparatus for
circuit boards of the above-described 5 construction, both novabl e

el ectrode 15 and stationary electro 16 in the conposite el ectrode sheet
11 in the connector 10 for neasurenent of electric resistance are
electrically connected to one of the one-side-electrodes 2 to be inspected
at the same tine when the front-side 10 ani sotropically conductive

el astoner layer 20 in the connector 10 for neasurenment of electric

resi st amgee iigs poegssepdndittte esver s oitte-st s etedd rddes 22t o be i nspected
inthe circuit board 1 to be inspected, the electric resistance of which
shoul d B@spegd@ded. I n addition, since 15 the novable el ectrode 15 and
stationary el ectrode 16 are electrlcally i ndependent of each other, one of
t he novabl e A@F@éﬂ#@@btPSE&ﬁj%ﬁ%ﬁﬁ%ﬂﬁuﬁﬁ%ﬂ%ﬁﬁﬂQﬁKEQ§Fwﬂ¥Rgr|caIIy '
connected to the qne-si.de- electrode 2 to be inspected is used as an

el ect r oF&PREA TS (L&t %ﬁﬁﬁﬂﬂF boaFdheobiHe aROvRrdrReRrHedn el ectrode for

voltﬁge nmeasur enent mpere electric resistance as to the circuit

board 1 PESEEUGHIOFec R V[?éﬂrﬁaa%]tﬁ%‘br%q hhidft pFRFSAEY The novabl e
| ectrod 5 t | ect 1 t 10 f
Teasur oRaRCEIPTE b Ay s '%03&605351%%2% %Cu%p s ey T the

thi Ckne%%lnw'e o%' rl%cgflo(}n %fastuq:e men c>aft r%eé rbeosd starlce,\’h aerreeby the
anabIe electro ar e noved ness

" 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 eircuit board 1 to be inspected, the electric
resistance of which should be measured. In addition, since
15 the movable electrode 15 and statioqary 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
201 used as an electrode for voltage measurement, whereby an
elecfric resistance as to the circuit boaxd i 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 moﬁably in the thickness-wise
direction of the iﬁSulating sheet body 12, whereby thee

movable electrodes 15 are moved in the thickness-wise



8 April 2005 57 direction according to the projectedshepgiit 2006 t he one-

side-electrodes 2 to be inspected when the front-side anisotropically

conductive el astonmer |ayer 20 is pressed by all the one-side-electrodes 2

to be inspected, so that the irregsi?rity-absorbing ability in each of the

front-side anisotropically conducti el astoner |ayer 20 and back-side

ani sotropically conductive elastoner layer 25 in the connector 10 for
measurenent of electric resistance can be effectively utilized.. In

addi‘'tion, the thickness of each of 10 the front-side anisotropically

conduct HYgeekashoaetorayay t230taedphagkctiede haiighdlsr ofi aalkl yneenductive

el astoner layer 25 may be small, so that high-sensitivity pressure-

sensi ti geédeenduectirviiey Camobbeadhispeedeidn wheoh thke tfhentHsddie- si de

ani sotropi cally conductive el astonmer |ayer 20 15 and back-side

ani sot r spiisaktirppéondidyt icvadelcds vemer alsdpee 23 ayesc @6r disngre s skidghy

connection. reliability can be achieved even to a circuit board 1 to be

i nspect edl whiechnkhasigeotdeditngdene <sitgdebel dospedéseda e Faathipect ed

projected froma surface of the circuit board, a scatter of projected 20

hei ght sisresuilarétecepsgsbing: gbid iityspaceaghpeitnghgr £gont-sddehat t he

“requi red neasurenent of electric resistance can be surely perfqgrmed. Since
the staBPdfaryoBLeetiydESnEHAvenslasoBst: d2vskedl 209 ?(?ar—#é'sealﬁnector 10

for neasurenent of glectri 25 resistance are ele%%rLcal y connected to

the t esBBASB§IPRLGH HYtHQnéﬁFﬁﬁﬁﬁleﬂéé R Tt dA¥ERal2180 &88 only the

“inspection_el ctr98e§ 42 eLectricaII% connect ed to'th%
connector or measurement f élec¢tric resistance can be

effectively utilized. In addition, the thickness of éach of

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

15 and back-side anisotropically conductive elastomer iayer 25.
Acéordingly, high connection.reliability éan’be achieved
even to a circuit board 1 to be inspected, which has
protruding one-side-electrodes 2 to be inspected projected
from a‘éurface of the circuit board, a scatter of projebted

: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 statiénary electrodes 16 on the cbmpbsite

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 electrodés 42 electrically connected to the




8 April 2005 58 novabl e el ectrodes 15 through the baskasride Ztissotropically
conductive elastoner |ayer 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 corb&sponding relation of. one to one

agai nst 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 MRaR teg%fstit%)%egsf 15" h % A0 Hds e%ke—c%i[]cf’ed%%igs otttqs ﬁdéﬁg@f“ ed in

the circuit boar e 1 nspect IS sma e i nspecti rodes 42

corres i :Q, .t - qida- t . ; y f or rod
Wt encotddeite BN g A R, PriRed MIPRHS Lnd AR

tric resistance-neasuring apparatus can be

produced ;Wi +Hda80E 41158250 pHR& FIECHHE B AME dRASY IS
apparatus for circuit boards according to the present invention is not

|'i m t ed4bo ofthahabeve -dask idiedanbedamntss, @Y iSisgectidr eise mdi fications
as described bel ow may be added 20 thereto. (1) Those mentioned as the
nmodi § i edoexamploestioly HE aadmeifolonk) Holoneastaienmantthef dleeaiiides
resistance may be used as the connector 10 for neasurenent of electric
resi st aedectrogleace dfe ke ioepredical off tthee ciarstirtudidaoni 25shawn in Fig.
1. (2) As the other-side circuit board for inspection of the |ower-side
adapt er-insageictegsl -t hes etflogresofthemye lod egsarpdes are only required to
- have alsize sqbstantially equal to the one-side—electrodes
2 to be inspected, so that even when the size of the one-—
10 side—electrodes'z‘to be inspected in the circuit board 1 to
be inspected is small, the iﬁspection electrodes 42
corresponding to the one—side—electrodeSAZ to be inspected
cen~be formed with ease. As a result, the electrie‘
resistance—measuring apparetus can be produced with extreme
15 ease. |
The electric resistence—measuring.apparatus-for
circuit boards'accordiﬁg 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
connecter 10 for measurement of eiectric'resistance may be
used as the connecter 10 for measurement ef 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




| ~path-form ng portions 56a and 56b, which extend, independently of each

8 April 2005 59 so far as a state that an inspectionsebpeir atb®s52 for
~current supply and an inspection electrode 53 for voltage neasurenent
constituting a pair of inspection electrodes have been electrically
~connected to one of the other-side 5xgl ectrodes 3 to be inspected can be
achi eved.  For exanple, as the elastic connecting nmenber 56, there nay be
used an ani sotropically conductive el astonmer having conductive

other, in the thickness-wi se 10 direction at positions corresponding to the
i nspect #6h fadl &St Poddat® fihate @y et SREPPISN AP IHeodnsheck?®Bn el ectrode
53 for volta neasurenent, and an insul atjn portion 56c¢c for electrically
i nsul at Mg EOR&uSt i WAt IRGTHARP v T S620 aRF 56PL $39Pn each

ot her ag 19 Lg %%kr%}%p i.n Fl.G 20. Insqﬁgtion el ectrodes on the tips of

whi ch a™ ESRETET Ve OPES oMer 1% HRAADSE HPSTUrttere ‘:T’%'%‘éo‘i&)‘?%s, i f
permtt I as |jnspecti el ectrodes. (3), As the |ower-side
adapt or %‘l?; ﬁg% e?fla%qt?le%etlfsli és%thatc eccotnef)cgsq: ed Of° e?npo eerq%]?%_%}‘i%ui t board

for & nspeeli9dgeln s the b%urifn%g%r?ﬁ{e 'tagptk'hansao gtion el ectrodes are arranged

according to a pattern corres I ng e other-sSide- electrodes 3 to be

| nspected in £Bg Shbpit DAl dnk 101 d DSRGRIALPILHEN B conneotor for

measur ement of electric 25 resistance as shown in or ‘exanpl e,

whi ch | g$hepeotiageheOskllie a9ULAER 1Qfog e 0N orifie: Gid GHidshnadd for
i nspection. The electric resistance-neasuring apparatus of

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 conductivé
path-forming portions 56a and 56b from each other as
15 illustrated in FIG. 20.
Inspection eiectrodes on the tips of which a
conductive elastomer is provided, and further probe pins;‘
- if permitted, may also be used as inséection elecﬁrodes.
' (3) As the lowerusideradaptor, there may be used Ehat
20 compqsed 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—sidem
_.elegtrodes 3 to be inspected in the circuit boérd 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




8 April 2005 60 such construction is suitable for use Aprifeasosenent of

el ectric resistance as to a circuit board to be inspected, on which

ot her-si de-el ectrodes to be inspected projected fromthe other side

t hereof have been forned. 5 . (4) Thgselectric resistance-neasuring
apparatus for- circuit boards according to the present invention may al so.
have .such a structure as illustrated in FIG 21. Specifically described, in
this electric resistance neasuring -apparatus for: circuit boards, an
upper-si de 10 adapter 40 arranged on one side surface (upper surface in
FIG 21puch gogisteuictibsaid bwidabde dopectsed iandemdwomrentsi@e adapter 50
arranged on the other side surface (lower surface in FIG 21) of the

ci rcui t SHESTE L0 regigdangepéct &9 aacd ngavith dgland dra diryekhspesiprdsed
relation to _each other. 15 In the upper-side adaptor 40, a connector 10 for
measur eﬁé‘nf’h&FheP«ErE‘FFrélfj@sﬁeéL%é’dp&évitﬁgb[%é”@@r?ﬁﬁ%tﬂ’b?ﬂe%"Fﬁﬁm in, for
exanple, Fig.. 1, ich i,s brought into ontact. under pressure with said
one sur fAC8 5P?tﬂ£ﬁgfrfﬁgﬁ t%@%ﬁﬁfthSGb SR FO - is provided. The .
exte%nal'leadigg @R termonal 18 of this connector 10 for neasurement of
electric resiStAnd8e STEFEEEF &85 TRBTReEFEGUI Y APRAABY t he back

surfacec(URRSt BUCLAGCaLRoEling? H Uil NS o LaINaGal 0, Gforepsy errent of

d .
el ectric resistance, the back-Si'de ani so roplcafqy conductive

¢ ast OMREVLAXGLR o $c2062NGRILR AN9pshiaeld G [rrpoarg 41 for inspection. A

plurality of 1 nspection electrodes are arranged on a
Specifically described, in this electric resistance-

measuring apparaﬁus for: circuit boards, an upper-side
10 -adapter 40 arranged oﬁ 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
ére vertically arfanged in opposed relation to each other.
15 In the upper-side adaptor 40, a connector 10 for
meésurement of électric fesistance having the,gonstruction‘
shown in, for éxample; Fig. 1, which is brought into
contaét,under pressure wiﬁhusaid one surface of the circuit
board 1 to be inspected, is provided. The external leading
26 terminal 18 of this conﬁector 10 for'meaSurementrof'
.electric resistance is electrically connected to a tester
59, |
On thé back surface (upper surface in Figu_21} of . the
connector lO—for,measurement.of electric resistanée, i.e.,
'25 on the back-side anisotropically condﬁctive,elastomer layer,
‘is arranged a one-side circuit baard 41 for inspection; A

plurality of inspection electrodes 42 are arrahged on a




8 April 2005 61 front surface (lower surface in Fig.824)riof 2bbss 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, and 5 ternig | electrodes 42a are arranged
according to a pattern corresponding to the arrangenment pattern of
standard arrangenent el ectrodes 49 of an electrode plate 48, which wll
be descri bed subsequently, on the back surface (upper surface in Fig. 21
of the one-side circuit board. 41 for 10 inspection. The term nal :
el ect r ofiesng2auatecel ddbwiecakuy faceniectFdd;.t @ iheifr tddrs espodidyy
inspection electrodes 42. The electrode plate 48 is provided on the back
surfacecaétcuht bprerdi dé Eorcinspesaidnd iccordimgpdet iaopa tttmmugh an

ani sotropically conductive sheet 47. The 15 el ectrode plate 48 has, on the
sur f aceCPREREBPNALBEeC $hef RedtpgnrpE the) onehes isteavd@at radesndenent

el ect rode 49 _arran%ed on standard | attice points having a pitch of, for
exanpl eto2bsiffpestsdnpiothe. stremi tTRe agtaddded P davvgasdiad e 3@t r odes 49
are respectively electricall 20 connected to the term nal el ectrodes 42a
of the gﬁ@@éPaé eEFFEaniesoéﬁa A¥ef BrIPRYFEC BCERTEHMSL P eheattern

ani sotropi.cal | condgcti e sheet 47 and t ester 59 through inner

wiring © ﬁ5?5P¥Pa§P9a 84y 8fafﬁé“@ﬁ@@PFbgé%ﬁgé%e°$8fﬁ%9qﬂﬁg ani sotropi cal | y
ConguCt L g AERkad o LSRR ARLEL R A T T
As Sucnifﬂ ﬁ@iaQEEPEbgé'EXbﬁQ&QEﬁEh¥? gge%he4ﬁacktsh§face (ubper
S éprface in Fig. 21) of the one-side circiuit board 41 for
10 inspection. The termiﬂal electrodes 42a are electrically
connected to their corréspohding inspection electrodes 42.
The electrode plate 48 is provided on the back
surface of the one-side circuit board 41 for inspedtion
through an anisotropically conductive sheet 47. The
15 electrode plate 48 has, on the surface thereof (lower
éurface in FIG. 21), the standardrarrangement electrode 49
arranged.on standard lattice points having a pitch of, for
ekaﬁple, 2.5%4 mm, 1.8 mm or 1.27 mm. The standard .
arraﬁgemént electrodes 49 are respectively electrically
.20 connected to the terminal electrbdes 42a of the one-side
circuit board 41 for inspection throﬁgh the énisotropically
conductive sheet 47 and to.a tester 59 through inner wiring
(not illustrated) of the electrodé pléte 48. |
In the anisotropically conductive sheet 47,
_257 6ohductive 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




|

8 April 2005 62 preferred that each conductive path-BoRprig 905t i on i s
formed so as to project in the thickness-wi se direction on at |east one
surface in that high electrical contact stability is exhibited. 5 1n the

‘| ower -si de adaptor 50, an ot her-si deggi rcuit board 51 for inspection is

arranged, and an inspection electrodé 52 for current supply and an
i nspection electrode 53 for voltage neasurenent, which constitute a pair

-of inspection electrodes, are arranged with a space fromeach 10 other on
~the front surface (upper surface in Fig. 21) of the other-side circuit
board S5lpfafermspediaoneadorcashomdivglyatio-oeemdDigthertion is

ot her-side-electrodes 3 to be inspected according to a pattern

cor r espdiingd te0 tde tarparpeEmenin pdid¢ erthni ofnd he—at herdsidetebrconodes 3 to
be 15 inspected of the circuit board 1 to be inspected so as to be |ocated
wi t hi n &% ekatt ginarswrieacegut vidiahthigh tekecteigiah oecupeed by the

ot her-side-electrode 3 to be inspected. On the other hand, term nal

el ect r o2kl $ipris ®ilFdnitedippl y and teriinal el ectrodes 53a for vol tage
2' 0 peasurenent are arranged according to a pattern corresponding to the

Carr angement pattt &l dowaETdaled 2 g erfentae| ¥dteooekds. alkgubfh el ect r ode

pl at e 6% V\%lcgglu %t/vl | I, be described subsequentl on the back surface of the
ot her - sit& & reuitC ot ET¥YE FhPeATBH - AR I ITRRFE P ¢f ect r odes

52a for current.s |y and term nal el ectrodes ., 53a for vol}age neasurenent
are el eftrica sy’ (L:hgzgnééoc STt HARP dord pﬁ)‘hd‘i’}ﬂ"?%?p%‘bt?%%g%’f% ®rodes 52

for currgeite,y 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 inspecéion
-correspondingly to one of the other—side*electrédes 3 to be
inspected according to a pattern corresponding to the
arrangement'pattern of the other—-side-electrodes 3 to be
15 inspected of the circuit board 1 to be inspected so as- to
be located within a region of an area eqﬁivalent.ﬁo the
region occupied by the other-side-electrode 3 to be
inspected. On the other hand, terminal electrodes 52a fpf
current‘supply'and terminal electrédes 53a for voitage-
20 measurement are arranged according to a patﬁern
corresponding to the arrangemeni pattern of standard
arrangement electrodes 61 of an electrode plate 60, which
" will be described subsequently, on the back surfaée of the
other-side circuit board 51 for inspection. Theée terminal
25 electrodes 52a for current éupply and terminal electrodes
53a for voltage measurement aré‘elegtrically connected to

their corresponding inspection electrodes 52 for current




8 April 2005 63 supply and inspection el ectrodes 53 Bokpwol tZdfe
“nmeasurenent. On the front surface of the other-side circuit board 51 for

i nspection, are provided conmon el astic connecting nenbers 56 which each
cone into contact with surfaces of % bot h i nspection el ectrode 52 for
current supply and inspection electr de 53 for vol t age neasurenent, which
constitute the pair of inspection electrodes. The elasti'c connecting’
menbers 56 are held by a sheet-1like holding nenber 57 provided on the
front surface of the other-side 10 circuit board 51 for inspection in a

st at e 't bappllysaadr iageechasnpedpetiedesisr 61 e senfrace aleddia-dii.ng

- menber 57. In the enbodinent illustrated in Fig. 21, a plurality of the
~elastic conneotii bgjemEnbatssbbfacadepentdentliieatsedeh catrloarit bavaadpr ovi ded
corresponding to the every other-side 15 electrodes 3 to be inspected in
t he cirbii folboandpectdobe arpspeotvededTiceomsioaceleddigl aoamm@@tiingrovi ded on
the back surface (lower surface in Fig. 21) of the other-side <circuit
boar d 5membergn8pewhiioh eBEbughAmEn iakios songpicdamiEh2Guadagiect iafe sheet 62
The el ectrode plate 60 and ani sotropi cally conductive sheet 62 correspond
to the BPERt iBabeplLara gdeghyodgnpPlofpdpradreptc sHERYI v@%Sheet 47 in the
upper-side adaptor 40, respectively. The el ectrode plate 60 has, on 25 the
sur f acetPRRRESFCRUBPEFLEAARacE FRTFVELT2ER MeREVTERSAtar ¥idPangement

el ectroge 61 antanded o0, st apdand, Lautioe,polata havifg g bifgh of . for

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 ﬁembers 56, iﬁdependently of each other,
are provided corresponding to the every pther—side—
15 electrodes 3 to be inspected in the circuit board i to be
_ inépected.
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 anisotropicaily
20 conductive sheet 62. |
The electrode plate 60 and anisotropically cqnductive
sheet 62 correspend to the electrode plate 48 and
- anisotropically éondhctive sheet 47 in the upper-side
adaptor 40, respéctively. The electrode plate GQ 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




8 April 2005 .64 mmor 1.27 mm The standard arrangem@nkhpeli ectgosdes 61 are
respectively electrically connected to the termnal electrode 52a for
current supply or the term nal electrode 53a for voltage neasurenent of.
the other-side circuit board 5 51 for. ,inspection through the

ani sotropi cally conductive sheet 62 and to the tester 59 through inner
“wiring (not illustrated) of the electrode plate 60. In the above-described
el ectric resistance-neasuring apparatus for circuit boards, an electric
resi stance 10 between an proper one-side-electrode 2 to be inspected and
its cormspondi. ¥y orheThs detaidentd goer $hdondiet i ebpectedes 61 aaxé r cui t
‘board 1 to be inspected is neasured in the same nanner as in the electric
resi st aF@ERRSSS 1y edmstizitamsl Ls rowmegitedd gho Ithe 18Berminebr di ng to such an
el ectric resistance-neasuring apparatus for circuit boards, the sane

ef f ect s &L GHFdfe 228 o i iriadt s tanyelnens tha geeppbirat wsletiowede n Fig. 16
are achieved, and noreover inspection cost can be reduced since the

ani sot r&%acaﬁ% VOOTTRE& MRS WHedte ™y oind-hs adtirasies e prix @B hopkde

upper - side adapter 40,, and.the . anisotropically conductive sheet 62 and

el ectr oég &I%d:t é‘”@@’qucr}%é:hr&}d&h diltfe HYAR SOBIF A PSR monl y even
when el ectri c.resistan of, ci,rcui ards .to, be inspected whi ch are
sheet B2, and Toodhs tepseict('}trerstr‘? (q)ﬁ%rooﬁ‘@kbildg‘% BT o 2 to be

di fferent 1n the arrangeirent

| nspect ad 3t QAR Yledtel el Aden S dige LG nspected, i measured. The

el ectric resistance-measuring appara _
In the above-described electric resistance-measuring

apparatgs for circuit boards, an electric resistance
10 between an proper oneQSide—electrode 2 to be inspected and
~its corrésponding other-side-electrode 3 to be inspected in -
a_circuit board 1 to be inspected is measured in the same-
manner as ih the electric resistance—measﬁring apparatﬁs
shown in Fig. 1l6. |
.15 ‘-According_to such an electfic 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 C§mmonly eﬁen when
electric resistance of circuit boards to be inspectéd,
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




8 April 2005 65 circuit boards according to the presénkpriverdticon w | |
herei nafter be described specifically by the followng Exanples. In the
fol l ow ng Exanpl es, those produced under the 5 follow ng conditions were
used as circuit. boards to be inspegted. [One-side-electrodes to be
i nspected]. El ectrode shape: sem -sphere; Electrode size: 0.12 nm in
di aneter; Projected height: 0.1 mm arrangenent pitch: 10 0.25 mm the
nunber of el ectrodes: 500. [ her-side-electrodes to be inspected]
El ectrode shape: disk; Electrode size: 0.5 mmin: dianeter; arrangenent
pitch: cigepithbopadisercobrdiogt todéhe pE@@sents inkearploa wilAn el ectric
resi stance-nmeasuring apparatus for- circuit boards was produced under the
fol | owi R§rednattesnde dessedbedanpeciifikaidiy bynsbeudoildeviingust rated in
Figs. 16 and 17. 20 (1) Upper-side adapter: [One-side circuit board for
|nspectF6ﬁm8ﬁe8ne side] Shape and di nensi ons of inspection el ectrodes:
Pitch between inspection electrodes: 25 0.25

circle, 0.12 di_aget er..
mm [COnneCtofn} Be PUABH: EERMBLESY r FROSESPEPIHESE LBFRE0EPEe el ect rode
She%}: %@E?Eh?kgoéonHS%ﬁ%%E %ere used as circuit. boards to be

inspected.
{One—éidenelectrodes to be ‘inspected]
| Electrode shape: semi-sphere; Electrode size: 0.12 mm
in diameter; P?ojected height: 0.1 mm; arrangement pitch:
10 0.25 mm; fhe nuﬁber of electrodes: 500.
[Other-side—-electrodes to be inspeétéd}

Electrode shape? disk; Electrode size: 0.5 mm in :
diameter; arranggment pitch: 1 mm; the number of
electrodes: 500, |

15 <BExample 1>

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

20 (1) Upper—side_adapter:
'fOneusidé circuit board fo; inspection on one side]

Shape and dimensions of inspection electrodeé:l

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




8 April 2005 66 sheet body; polyimde, Thickness of Bnaptit izogssheet body;
0. 05 mm Shape of through-holes; truncated cone, D aneter of opening on
the front side; 0.08 nmm Dianeter of opening on the back side; -0.12 mm
Mat eri al of novable el ectrodes; 5 nickel, Material of stationary )

el ectrodes; copper, The nunber of oﬁ@ni ngs of through-hol es surrounded by
one stationary electrode; 1 in the mninmumand 40 in the maximum

Front - si de ani sotropically conductive elastoner 10 |ayer: Material of
el'astomer; silicone rubber, Thickness; 0.05 mm Dianeter of conductive

pat h- f osticeg peidyi;0n®1yQml deyMrhEendleeld \WF Rafdu1d @Sy N ARt cl e
plated with .gold on their surfaces (nunber average particle dianeter; 15
pm),  POOPS timgn Sfapeorduahireaghaitidlelss itruteidieet iasndattl skl dar ni ng

portion: 35 % by vol une. Back-side anisotropically conductive el astoner
| ayer: olhbpendingoforeltast dnemt siildecore O8ulbtoer DiHnederess dhehing
Di anmeter of conductive. path-formng portions; 0.12 nmm Conductive
particl €8, theckelckpgrides| € .glRarmed Wattle rj@lld odh n2Grafie re Isurtfracikes ;( nunber
average particle dianeter; 25 pn), Proportion of conductive particle in
conduct PhEkgathMpseriind pér sitarioBary ey epdingdes; (@ppeswerths de adapt er:
[CGrcuit board for inspection] 25 Size of inspection electrodes for current
suppl y: PUBPSThivEx opeBinge 8tz &hgrughspedeitos iaresndsde $3t omeyol t age
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 pm),
Proportioﬁ 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 pm),
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




8 April 2005 67 neasurenent: 0.2 nmx 0.5 nm d ear abckrbigt W8€A | nspection
el ectrodes for current supply and inspection electrode for voltage '
nmeasurenent: 5 0.3 nm[Elastic connecting nmenber] Dinensions: 1.0 mMmin
di aneter; thickness: 0.22 mm Conduefive particles: nickel particles
plated with gold on their surfaces (nunber average particle dianeter: 10
30 Jun), Proportion of conductive particle: 25 % by volune, Elastic

‘pol yneri c substance: silicone rubber. [Holding nenber] Material: silicone
rubber; nbhisgkReSs.0.1 mm (3) Tester: 15 "OPEN LEAK Tester R-5600"
(resistance neasuring range:- 10 m to 10052, manufactured by N dec- Read
Corporation). The epestfminCxl 8SkSkance- measuring apparatus for circuit
boards described above was used to bring the front- 20 side anisotropically

conductive el astafBhckayetwednt QspebReehok ket roBasUrerekurebng! ectric
resi stance of the upper-side adapter and the el astic connecting menbers of

t he | owenppilgeaadaphepeicntioncelktattrobdes Feat Medltage tkalsheement :
ohe-si de-el ectrodes to be inspected and the other-side 25 el ectrodes to be
i nsgected of the cifcdimmboard to be inspected. In this state, one of the
one-side-el ectrodes to be inspected was designated, and 2 el ectrodes, an
[Elastic connecting member]
Dimensions: 1.0 mm in diameter; thickness: .22 mm,
Conductive particles: nickel particles plated wifh
gold on their surfaces (number avefage particle diameter:
10 30 pm), Proportion of'conductive particle: 25 % by volume,
Elastic polymeric substance: silicone rubber.
[Holding mémber]
o 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 reéistance—measuring apparatus for
circuit boards described above was used to bring the front-
'20 side anisotropically éonductive elast0mer 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 inépected of the circuit board to be |
inspeqted. In this state, one of the'one—side—eiectrode$_to

be inspected was designated, and 2 électrodes, an




8 April 2005 68 inspection electrode corresponding t@ Bheidexiognat ed one-
side-electrode to be inspected and an inspection el ectrode adjacent
thereto, were selected as a pair of inspection electrodes. One of the
sel ected i nspection el ectrodes was 5 ysed as an el ectrode for current
supply -and the other inspection el e¥trode as an el ectrode for voltage
nmeasur enment, thereby neasuring an electric resistance between the
one-side-el ectrode to be inspected and the other-side-electrode to be
inspected in the circuit board 10 to be inspected to find an error range
t her eof inghectiodl tlecsrstiownortebpbneihyg €Compar adsientaplonel> An
el ectric resistance-neasuring apparatus was produced in the sanme manner as
i n Exanpideiedgcepodehtt br itSpelcasd ancommedhispg atdmiberleenposied of the
foll owi ng conductive el astoner sheet was arranged in place of the
connect@gj¢@¢nﬁe§bareh9ntW@téebéé@ﬁﬁ@dr@§i@t@ﬁd@.dﬁmiﬂ&ﬂQ@@@D@des anong the
plural of inspection electrodes electrically connected to the.
- one- si delerkEpHedesOrd BE thej aepected imspestdionc glediddest ¥ase i nspect ed
t hrough the- elastic connecting nmenber were selected, and .one of the
sel @ct ¥ PRsPBCEN oA BFEEPHBAES UGS THERE SEPRA Yol tHGe OFBLT. current supply
and the, ot her el ectrode s used as_an_ el ectrode for voltage neasurenent,
t her eby* HERSGF Y & eﬁgrﬁﬁﬁcﬁﬁiénrgéﬁ§ﬁ§99§ oWy teHE one- si de- el ect r ode
to be insgected ther-side-electrqde tQ be insgected in the

i

d th
SRvEeTenBe FhefeRy cicathESPE ot STECtran te Lotance

ci rcui t"9d
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 composea 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 electfodes-
electricélly connected to the one-side-electrodes to be‘
20 .inspected in the circuit board to be inspected through the
eléstic connecting member were selected, aﬁd ane of‘the
selected inspection eiectrodes was used as an eleCtrode-for'
- current supply and the other electrode was used as an
electrode for voltage.measurement, thereby meaéuring 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




8 April 2005 69 10 Table 1. [Conductive el astonmer sheéebpriA slowst with
conductive particles exhibiting rmagnetismcontained in silicone rubber in
a state oriented so as to align in the thickness-wi se direction thereof.
.Conductive particles: nickel particlég‘plated with gold on their surfaces
-(nunber average particle dianeter: 25°n), Proportion of conductive
particle: 40 % by volune, Thickness of the sheet: 0.2 mMm <Referenti al
Exanple 1> An electric resistance neter, "TR6143" (nmanufactured by

. ADVANTEST CORP.) was used to neasure an electric resistance between the
one- si d&abllecilrode to be inspected and the other-side-electrode to be
~inspected in the circuit 15 board to be inspected by the four probe nethod
of the lEendughdyemedagitoment sbsietd probe pins, thereby finding an error
range thereof. The result is shown in Table 1. <Referential Exanple 2> The
sane tester ad FR&ETuyddh sopdampivel Paadigdes texhidd tdsasure an el ectric
resi stance between the one-side- electrode to be inspected and the _

ot her - sT'@EREFEENr 6B TRINSHe 1 SPddCORS Fubhe il @ 15 15d@ Prienied nspect ed
by the _two probe. nethqd .resi stance negsurenment, thereby finding an

errot r&Rg85t hBr 8FIPTHE ¥ LP LCSNERGwT 15F 55 TR oM thersste 1]
Conductive particles: nickel particles plated with goid on
their surfaces (nuﬁber average particle diameter: 25 pm),
Proportion of conductive particle: 40 % by volume,l
Thickness of the sheet: 0.2 mm.

10 <Referential Example 1>
An electric resistance meter, "“TR6143" (manufactured
by ADVANTEST COR?.) was used to measure an electric
resistance between the one-side-electrode to be inspected
and the other-side-electrode fo be inspectéd in the circuit
;5 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-électfode to
be inspected in the circuit board fo be'inspected by the
_ two probe.method of thé resistance measurement; thereby
finding an er#or‘range thereof. The resultAis shown in
25 Table 1..

[Table 1]




8 April 2005 70 Error range of neasurenent of an el edt RpciY eXiost ance
Exanpl e 110 MQ Conparative Exanple 1100 nS52 Referential Exanple 110 nQ

Ref erential Exanple 220 11 As apparent fromthe results shown in Table 1,
according to the electric resistancesgmeasuring apparatus according to
Exanple 1, electric resistance can be neasured 5 in a small error range (10
nfl) equivalent to the electric resistance value neasured by the four
probe nmethod of the resistance neasurenent usi ng probe pins, and
sufficiently | high precision s achi E\@I_C&.c;f% Y ewpor it of practi cal
use. 10 On tjhe other hand, according ¢ igt&c Lesi St ance- neasuri ng
appar at us ‘acclording to Corrparatlve E trl égreaa error was caused
conpared w t F—the—etectrte—reststange el ue ‘J‘;V“];ﬁ‘p' e four probe
“method of the resi staa&@IE@AsSUr emrent u3| ng PEPREHI NS. 15 EFFECTS OF THE
| NVENT! ON Acclording _to the connector {for the Treasurerrent off the electric

resi stance acc%roqll %g_,attq.vIeh%X%I’n%a%ntl i p\a/fﬂtsl 86‘-&&& e can Qe pOﬂStI’UCt ed an

el ectric resiijstante- neasuring app4g f perfdrm ng expected
measur enent df gal¥er@n@GLNAI @xrag&;lg_ ange surel Ve P8 rE(‘Ilectrodes to be inspected

Referential Example 2 +20 Q

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

5 in a small error rahge (£10 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 Compérative
Example 1, a great error was caused compared With.the

electric resistance value measﬁredrby the four prébe mefhod
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 eléctrié resistance-measuring

20 épparatus capable of performing expected measurement of‘an

electric resistance surely on electrodes to be inspected




E

8 April 2005 71 with high precision even to a circui8 bpeard 206i5ch has
smal | -si zed, protruding electrodes to be inspected projected froma
surface of the circuit board, a scatter of projected heights of said

el ectrodes to be inspected being 5 great, and easy to produce. According
to the electric resistance-neasuring "apparatus for circuit boards
according to the present invention, expected neasurenent of an electric
resi stance on electrodes to be inspected can be perforned surely with 10
hi gh precision even to a circuit board which has small- sized, protruding

el ect r o¥dght bilgd iprspdetieth mEwajrected feiorua: wdatcesefch hgagi rcuit board,
a scatter of projected heights of said electrodes to be inspected being
great, &R@lilrsiigeshspnodymdicyr el Aubos dingd aindiseetattric

resi stance- neasuri ng nmethod for circuit boards according to the present

i nvent i BRI egtFEc fe@mBasirdane off e atientuit basidt ancecanteel @ft r odes
to be inspected can be perfornmed surely with- high precision even to a
Ci.rcui tpﬁgafaﬁt\‘féﬂi Erighdssiedl Isadg Glaatrqsen rigiby elsmtoatb deinge
insg;cted %rojected from a surface of the circuit board,.a scatter of

pr oject G4CREI gREE 5R5Yaite BEOCCSdes to be inspected being great. 8 Apri

2005 72 CLAIN§ 2 g.lll A %gnne tor for measurenent of electric
‘ ccording to e electric resistance-measuring

appgraths for circuit boards according to the preéent
invention, expected measurement of an electric resistaﬁde
on elect;odes 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
S a surface of the circuit‘board, a scatter of projected
. heights of said electrodes to be inspebted being great, and
it is easy to produce. | |
215 According to the electric resistance-measuring method
for circuit boards according to the present ihventioh,
expected measurement of an-electric resistance on
electrodes to be inspected can be performed surely with.
high preéision even to a circuit board which has small—‘
20 sized, protruding eleét;odes to be inspected projected from
a su;faqe.of the circuit board, .a scatter of projected .

heights of said electrodes to be .inspected being-great.




4 resistance, conprising: 5 a conposite el ectrode shéekphigvi2@gsan

i nsul ati ng 6 sheet body in which through-holes extending in a thickness 7
wi se 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
measur ed, novable 11 el ectrodes respectively supported novably in the

t hi ckness- 12 wise direction of ‘the insulating sheet body within the 13

t hrough-holes in the insulating sheet body, and stationary 14 el ectrodes
fornked on a front surface of the iG3&IMS ng 15 sheet body in the vicinity
of openings of the through-holes 16 in the insulating sheet body in a state
com4g into no 17 contact with the novable el ectrodes; 18 a front-side

ani sotropically conductive elastoner 19 layer |am nated on. the front

surfice of thdldofpsamectay daicmepfuranant ofl eldnikisi de
aniggtr%pically conductive elastoner. 22 layer |am nated on the back
sur face T6P Sp SSMRF P9 E ectrode sheet; and 24 an external | eading

terninal electrically.connected 5 to the stationary electrodes in the
corrggosi te el et FB’H‘&’%(%%&@P“W‘F@% eI ey havd n b id et ek dvgles and

~statd on | ectrodes j.n ,}il 0Q5 73 28 the conposite e] ectrode sheet
are éeI e%?lr%"le%a %iflyc(éiﬁlﬁnewclzltlecg1 gkr %}"&éc’]s%shee’ﬁ‘?%j]t’%g tHeid Bt tigsRtdi ng

ggﬁ%gf%‘%f’t ﬂiqgc%QJnn%&e%%d él{geqy%\;eh%génor}ldrstdedc? aa{]igg.é{gfc;i?sal Ly
8 corresponding to a pattern of a plurality of electrodes to
9 Dbe inspected in a circuit board to be inspected, the

10 electric reSisténpe of which should be measured, movable
11 eiectrodes respective1y 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 throﬁgh—holes
16 in the insulating sheet body in a state coming intoc no

_;17 7 contéct with thé movable electrodes;

18 a front-side anisotropically conductive elastomer

';9 layer laﬁinated on_fhe front surface of the composite

20 électrode sheet;

21 a back-side anisotropically conductive elastomer

22 'layer laminated on the baék surface of the'coﬁposite

-23 . @lectrode sheet; and | |

24 an external leading terminal electrically connécted
25 to the stationary electrodes in the composite electrode |
26 sheet;.wherein | |

27 the movable electrodes and stationary electﬁddes in




31 elastoner layer. 1 [2] The connector for neasurenménbpoil ¢1086tric 2
resi stance according to Claim1l, wherein the through-holes 3 in the
~insulating sheet body are tapered so as to widen 4 fromthe front surface
toward the back surface of the 5 insulating sheet body, the side wall of
each of the novable 6 el ectrodes is7@apered so as to conform to the
~through-hole 7 in the insulating sheet body, and the novable electrode is
8 supported novably in the thickness-wise direction in such a 9 nanner
that the side wall thereof separates fromand cones 10 into contact with

t heg g nnathaValdmpoyifac @ RictAgad megh Jde h@i@gwi&s‘h&”éHhﬁéEBstgget body..

1 [3] The connector for neasurenent of electric 2 resistance according to
Cl a29n 1 theheysian tie: apeniingi Orcdhee HdidMig Sétecofo8ashtaf pkhe '

t hrough-holes in the insulating 4 sheet body has a dianeter snaller than

t hat0 of ieexpedfed Hhrdugll edie ofiesnt-os bde | aspestedpidal 4y dbpdeenpest or for
measurenment of electric 2 resistance according to Claim1l, wherein each of
t he3B stedtaisdwaneyr dleastr.odes is forned in a region including the 4 vicinity
of each of a plurality of the openings of the 8 April 2005 74 5

t hrough-holes in the insulating sheet body, and the 6 stationary el ectrode
is electrically connected to a 7 plurality of the electrodes to be

i nspect ed t hr dddh Thige cognachar digde Medsvtawple o f yebomutei ve el ast omer

| ayer. [5] ,The connector for measurenment of electric resistance according
tC)(aajﬁPf}sﬁﬁéﬁ& RO Firghttsi{deim 1, wherein the through-holes

in the insulating sheet body are tapered so as to widen

from the front surface toward the back surface of the

3

4

5 insulating sheet body, the side wall of each of the movable
6 eleﬁtrodes is tapered so as to confbrm to the through—hole

? in the insulating sheet body, and the movable'eleétrode is

8 supported movably in the thickness-wise direction in such a -
9 manner that the side wall thereof sepérates from ana comes

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

11 hole in the insulating sheet body.

i 1 {3] The connector for measurement of electric

'.2 resistance according to Claim 1, wherein the opening'oﬁ the
37 front side of each of the throughmholes in the insulating

| 4 sheet bddy 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 aécqrding to Claim 1, wherein each of thé

'3 stationary electrodes is formed in a region including the

4 ' vicinity of each of a plurality of the openings of the




. nea
wher'ei n

ani sotropically conductive el astonmer |ayer and/or thé Backl Zilde

ani sotropically conductive elastoner layer is forned of a plurality of
conductive path-formng portions formed corresponding to a pattern of a
plurality of electrodes to .7 be inspgcted in the circuit board to be

i nspected, the 8 electric resistance of which should be neasured, and 9
extending in the thickness-wi se direction, and insulating 10 portions for
mutually insulating these conductive path- 11 form ng portions. 1 [6] The
connector for neasurenent of electric 2 resistance according to Caimb5,
wherei n thFeugbmihedissy¢.n Fhe pndufatimagsipost ilomdy j naidietia ont - si de

anisotropically 4 conductive el astomer |ayer and/or the back-side 5

ani ot r SaddrnR o rdwatinade | s tohartf bgekl ommiect&d conduct i ve particl es
exhi itiﬁg nﬁgnetisn1in a state oriented at a high density so as to align
in the Phit¢RAeLy WilsdEhe d@sidirdarricvfbe 1igsmeatrd comeettortheor
%yregenttgf. | ectric 8 April. 2005 75 2 resistance according to Claim6,
i n*ERECASVES &7 SaE& ar@nibiposer) ofastertnllaverat eri al
exhibiting 4 magnetism 1 [8] The connector for measurement of electric 2
resi stance according to Caim1l, wherein the back-side 3 anisotropically

~conductive el oper | r. has thickness 4 greater than that of the
frogt-side an?é t?gﬁig%%%fcgogbn5ﬁbFf@gqﬁ%ﬂﬁﬂﬁ%ﬂfﬂéiﬁﬁﬁrﬁf[9] The

CO”QﬁCt9&5R9£aHEéSHE%%E%Hd§ ﬁ%‘%¥£¥ﬁ31, wherein the front-side
3 aniéotropically conductive elastomer layer an&/of the back- -
4 side_anisotropically conductive elastomer layer is formed
5 of a plurality 6f conductive patﬁfforming portions formed
6 corresponding to a pattern of a plurality of electrodes to
.7 be iﬁspected in the circuit board to be inspected, the
8 electric resistance of which should be measured, and
'9  extending in the thickness~wiée direction, and insulating
10 portions for mutually insulating these conductive path-

11 forming portions.

[6] The connector for measurement of electric
resistance according to Claim 5, wherein the conductiver
- path—forming portions in the front-side anisotropically

conductive elastomer layer and/or the back-side

147 SR - FUR S

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




2 resistance according to Caim1, wherein the back-$i 8er8l aHi®Sot r opi cal |y
conductive el astoner |ayer has a hardness 4 |lower than that of the
front-side anisotropically 5 conductive elastonmer layer. 1 [10] An electric
resi stance-neasuring apparatus for 2 circuit boards, conprising the
connector for neasurenent of 3 electt?c resistance according to-any.one of
Clains 1 to 9 4 arranged on one side of a circuit board to be inspected, 5
the electric resistance of which should be nmeasured, 6 wherein 7 the
front-side anisotropically conductive elastoner 8 layer in the connector

for Reastrehebinot &Le6tHifg9thenstANEe LEaPLESSEHD i
one-side-el ectrodes to be 10 inspected'arrgngeg gﬂet 8%§§}§uit board to be

i nspdct exlledtirodies ebye t bempoyasl Gfeheﬁétﬁﬁlﬁcaﬂgtél’i‘ﬁﬁo@ﬁﬁXb?L!t?lgiy odes in 8
IS

April 2005 76 1 the connector for neasurenent of electric res nce 2 are

el ecfiri aeadnettbsmected at the sanme time to the 3 respective electrodes to
be i nspected through the front- 4 side anisotropically conductive el astoner
| ayer so that a 5 nmeasurable state is realized, and 6 in this nmeasurable
state, one of the novable 7 el ectrode and stationary el ectrode electrically
connécted 8 tidlorfhaiexinprenterr ofer siees etecénoder t@1betinspected is 9 used
as el ect,rode for current supplf,'and the other is 10 used as an

el ect r odE FFtaANAe AFE BT crrerftlaimel ebyhdie per tioe nbagkaeadar enent  of

elquric r.esi.stance as to said 12 desi gnated one-side-el ectrode to be
, g&lsotroplcal Yy conductive elastomer layer has a thickness

i nspect ed.
4. greater than that of the front-side anisotropically

5 conductive elastomer layer.

[9] The connector for measurement of electric
resistance according to Claim 1, wherein the back-side
anisotropically conductive elastomer layer has a hardness

lower-than that of the front-side ahisotropically

Ul W N e

conductive elastomer layer.

1 - [10] An electric resistance-measuring apparatus for

circuit bpards, comprising the connector for measurement of

W M

electric resistance according to ‘any one of Claims 1 to.9
arranged on one side of a circuit board to be inspected,

the electric resistance of which should be measured,

oW o

wherein

7 - the front-side anisotropically conductive elastoﬁer
.8' layer in the connector for measurement of electric

9 résiétance is pressed by every one-side-electrodes to be
107 insﬁected arranged oh the circuif board to be inspécted,

11 whereby the movable electrodes and stationary electrodes in




1 [11] (Amrended) The electric resistance-neasuring 28appathtiS or circuit
boards according to Caim 10, which 3 conprises a one-side-circuit board
for inspection arranged 4 on the back side of the connector for
measurenent of 5 electric resistance ?%d having a plurality of inspection
6 el ectrodes arranged respectively corresponding. to a 7 plurality of the
one-side-el ectrodes to be inspected of the <circuit board to be inspected
on its surface, wherein in the nmeasurable state, the respective inspection
10 -el ectrodes are electrically connected to their 11 correspondi ng novabl e

el ect¥odes t hr ahgh commeliarie Sdde mdh ANt SO £ad 1 Yo EPNEUSLE VL Shast oner

‘layer in the connector 13 for neasurenent of electric resistance. 8 Apri
2005 77 Biel 2]l ete igladdty iapmmesitstdnce - tieassumda gt appatat thef or 2 circuit
boards according to Claim 10, which conprises an 3 other-side-circuit

boar & f o €ispsddvico s laatanpes oo the nspdetedi derofgh hehei Feoht—board to
be inspected, wherein 5 the other-side-circuit board for inspection has an
6 el ¢kt r §d8ef grisgtreont ocaldpl wantthaini v exlaodend or lapet age tHatreasur enent
which are arranged with a space fromeach other 8 corresponding. to each
of the offRérlspldcesdetrodss Rar ldesl i mipbcted of the circuit board to be
i nspected and 10 gkectrically connected to the sane other-side-electrode to

11 b€ i nspect edPof"tRe™ERPEGER o Ftd o KoY Wshedtediovielj i8] The el ectric

resig;anci- as rin% ap%aratus. for, 2 circuit boards according to Claim
11, vhi ¢k Sgﬁﬁplgeg gns atlonary electrode electrically connected

8 to one designated 6ne~side—electrode to be inspected is
9. used aé_an eleqtrode for current supply, and the other is
10 used as an electrode for voltage measurement, thereby
11 perfprming measurement of electric reéistance as to said

12 designated one-side-electrode to be inspecﬁed;

1 tll] (Amenﬁed) The electric resistanqe—measuring
2 apparatus for circuit boards according to Claim 10, which
3 cdmpriseé a one—éide*circﬁit board for inspéction arranged
4 'Qn the back side of the connector for méasurement of
5 electric resistance and having a plurality of inspection
6 electrodes arranged respectively corresponding to a
7 plurality of the one—side—electfodes to be inspected of the
8 ‘circuit board to be inspected on its surface, whérein
<9 in the measurable state, the respective inspection
10 - eléctrodes are electrically connected to their |
11 corresponding movable electrodes through the 5ack—side
‘12 énisotropically conductive elastomer layer in the connector

13 for measurement of electric resistance.




3 other-side-circuit board for inspection arranged of &peild 260her side of
the circuit board to be inspected, wherein 5 the other-side-circuit board
for inspection has an 6 electrode for current supply: and an el ectrode for
-vol tage 7 neasurenent which are arranged with a space from each other 8
correspondi ng to each of the other-si‘de-el ectrodes to be 9 inspected of
the circuit board to be inspected and 10 electrically connected to the sane
ot her-side-el ectrodes to 11 be inspected of the circuit board to be

i nspected. [14] The electric resistance-measuring apparatus for <circuit

boargls accor digg |l arfd A1BdGrs & N-ab] 66, Q0L=7L 865 hECLPBLAES L@ PS, [ nspect ed

of the circuit board to be 8 April 2005 I nspec r n~a protrudi ng

for np pr @jiecast fHRddeaaerabngi €6 Ofaihe1§i rettnbaghgriahe jinspected. 1
[ 15] The électric resistance-neasuring apparatus for -2 circuit boards

accoB di rg:-Heaxr-Gialgnclilzed it Wb £ oper SidlepScel 66t 988856 B tnspected of
the circuit board to be 4 inspected are 1n a protruding formprojected from
- the #neothesi dddef dihetlnd reliduboaschi® be haspeshedted, [dbbrdhg el ectric
resi stance-nmeasuring apparatus for 2 circuit boards according to C aim 12,
in whi ch one- gihee-otBegl-exitdedeis dwoi hebdanspetd e dindpébeich rigas tadoard to be
4 inspected are in a protruding formprojected fromthe one 5 side of the

- circi t edesmitaods Ko mpacted. syply Hred drectléctrede stanceseagelr i ng
apparatus for circuit boards according to Caim 13, in which one-side-

el ecf r oBeaspFeBeNthshd e R amandged Witboarsbace brom 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 connectéd to the same other—side-electrode to

11 be inspected of the circuit board to be inspected.

1 . . [13] The electric resistance—measuring apparatus. for

[ I

cixcuit boards accofding to Claim 11, which comﬁrises an

other-side-circuit board for inspection arrangéd on the

otﬁer side of the circuitfboérd to be inspeétéd; wherein
the other-side-circuit board for inspection has an -

electrode for current supply and an electrode for voltage

EN T Y € T N % |

_meaéurement which are arranged with a space from each other
.8 corresponding to each of the other-side-electrodes tb be

9 ' inspected of the circuit board to be inspected and .

10 electrically c&nnected to the same other-side-electrodes to

11 'be_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




inspected are in a protruding formprojected fromthe Zmal g08é of the
circuit board to be inspected. 1 [181 An electric resistance-mnmeasuring

met hod for 2 circuit boards, which conprises arranging the connector for 3
measur enent of electric resistance according to any one of 4 Clains 1 to 9
~on one side of a circuit board to be 7 inspected, the electric resistance
of which should be 6 neasured, wherein 8 April 2005 79 7 the front-side
ani sotropi cally conductive elastomer 8 layer in the connector for
measurenent of electric 9 resistance i's pressed by every

one-si dargiREvRiesd G e b iAPEsy e A d%ig@-&&{&&i %ré?ﬁa{fégt be

i nspected, whereby the 11 novable electro nd stationary e 8Ctrodes in
the 92 eaueGOrtHO c IRASUE GBHMd Of o ShECifiSeLeshSt ance are 13 electrically
connectedat the same tine to the respective 14 electrodes to be inspected,
through the front-side 15 ani sotropically conductive el astoner | ayer so as
to realize 16 a neasurable state, and 17 in this neasurable state, one of
t he hrovabl e 1818lledireodd eartck ist ate sitairan & -acdd 061 1) egbpa £abhy £opnect ed
19 to one designated one-side-electrode to be inspected is - 20 used as an
el edt r ogd ricyit bowersist asgepidingn tGaion het, | 5n W21icls esh&@ss adle €l ect r ode
for voltage neasurenent, thereby 22 perform ng neasurenent of electric
resist afd@cisods ss diog bep 3 rgdsiafieat eaf orfes sttlecwl edtoackt to e i nspected. 8
Apri] 2005 80 .

4 1nspected are in a protruding form projected from the one

5 . side of the circuit board to be inspected.

1 [16] The electric resistanée—measuring apparatus for

2 circgit boards according to Claim 12, in which one-side-
3 electrodes to be inspected of the circuit board to be

1.9

inspected are in a protruding form projected from the one

5 side of the circuit board to be inspected.

1 [17] The electric resistance—measuﬁingrapparatus for

X

circuit boards according to Claim 13, in which one-side-
electrodes to be inspected of the circuit board to be

inspected are in a protruding form projected from the one

L B S |

side of the circuit board to be inspected.

[18] An electric resistance-measuring method for
- circuit boards, which comprises arranging the connector for

measurement of electric resistance according to any one of

SW N

Claims 1 to 9 on one side of a circuit beoard to be
inspected, the electric resistance of which should'be

measured, wherein -

oy n




'ABSTRACT Di éclosed herein are a connector for neasuBeferil ¢f008l ectric

- resistance, by which an electric resistance- neasuring apparatus capable of
surely perform ng expected 5 nmeasurenent of electric resistance with high
. precision even to a circuit board having small-sized, protruding

- electrodes to be inspected, a scatter/9%f projected heights of said

- el ectrodes being great, and easy to produce can be constructed, and

el ectric resistance-neasuring apparatus 10 using this connector and mnet hod
of measurenent. The connector has a conposite el ectrode sheet having an
insupating sheet, ody i n Wi chy :t r s have been forngd
corresponding to eIectrgﬂggggguﬁghﬁﬁggggggd¥ %%Wgﬁ?glv%l%ﬁ??Bﬂ%grsupported
movabl y layek il AL MRl IRGL 100 P DAL Mo NEL LOLQYON- hol es, and
stationary electrodes each fornmed in the vicrnity of "6penings of the

thr ighvhislietaoite af pedls sl IAC@irt Nond Nsphals 10cEhEsL POYpLN & state
com ng into no contact with the novabl e el ectrodes, front- srde and

- baclO si daspeicteldr offf aald ¥ iGRRAUC THiotker&! 85 LIERIndlebayE! Swﬁé!;?@ﬁg_tjd{&' y

| ami nated on the front surface and back .surface of the conpoSite

el ekt r ovevahdet elaotradeaxternaltataating d st rade gl egt£hgal |y connected
to the stationary .electrodes. The novabl e and stationary el ectrodes are

el €&t ri eanngctomnndetretieas utteaesdne ft gl dior COrresPOrshdg 2psel ectrodes to
be inspected through the front-side anisotropically conductive el astoner
|ay§}_ electrically connected at the same time to the respective

14-.e1ectrodes to be inspected through the front-side

15 aniéétropically conductive elastomer layer so as to realize

16 a measurable state, and

17 in this measurable state, one of the movable

18 electrode and stationary electrodeIelectricélly-connected

19 to oﬁe designated one-side-electrode to be inspected is

20 used as an electrode.fofjcurrent supply, and the other is
21 used as an electrode for voltage measuremeht, thereby

22 performing measurement of electric resistance as to said

.23 designated one-side-electrode fo be inspected.

i
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ABSTRACT : v

" Disclosed herein are a connector for measurement of
electric resistance, by which an electric resistance-
measuring apparatus capable of surely performing expected
measurement of electric résistance with high precision even
to a circuit board having small-sized, protruding
electrodes to be inspected, a scatter of projected heights
of éaid electrodes being great, and easy.to produce caﬁ be
constructed, and electric resistance-measuring apparatus
using this connector énd method of measurement.

The connector has a compoéite electrode sheet having

~an insulating sheet body in which through-holes have been

formed corresponding to electrodes to be inspected, movable
electrodes supported movably in a thickness-wise direction
within the through—holes, and stationary electrodes each

formed in the vicinity of‘openings of the through-holes on

a front surface of the insulating sheet body in a state

_éoming into no contact with the movable electrodes, front-

side and back-side anisotropically conductive elastomer

layers respectively laminated on the front surface and back

surface of the composite electrode sheet, and an external

leading terminal electrically connected to the stationary

_electrodes. The movable and stétionary electrodes are

electrically connected at the same time to corresponding
electrodes to be inspected. through the front-side

anisbtropically conductive elastomer layer.




