; e3enj 4>6t TSPEC!I FI CATI ON ANl SOTROPI C CONDUCTI VE FI LM PRODUCTI ON METHOD
THEREOF AND METHOD OF USE THEREOF FI ELD OF THE | NVENTI ON The present
invention relates to an ani sotropic conductive film a production method
t hereof and a test nethod of an el ectronic conponent using the samne.
BACKGROUND OF THE | NVENTI ON For an el ectrical connection between an

el ectronic j conponent such as a sERECSRIERTIN el enent (I C chip) and the
like and a circuit board, an ani sotropic conductive connector has been

wi dely used ANISOTRAFIGcCPNDUREIVE EiidtoFROPUETEONIMETHQR THRRFCHE &ND one
prepared by dispersing conduct MEEHDOPN@F pdSE | BHEREQEh an insulating film has
been conventionally 1s known. This ani sotropic conductive connector is
associated with probl ens of striEnniroF ITgEdINVENDIONCONnection with a
connectipon target having a fine gltch and the need for formng a term nal
of the connecti OP% RTFSEP tsdBNeRs1eT eERIVRS Ji° SnPE3RAGEPBI el enent and
the Iike i8@apbOivai¥iam, ( BUBRduE+ T8 Sme BT tHAYSP! LARI § £00HURL NS
connector capabl e of resolving such problens, nanely, an anisotropic
conduct i veof cxmeritemtroapablempbnertl usingy the fsamel.y pitched and bunpl ess
target, the Applicant of this.i i an ani sotropic
conductive connector (fil m@m;&' P%}t W‘ggﬁst rate of an
insulating fil mroyl ehakleenducsl veomaddisi dietRitkaknngni 8léberdmickness
directu n of the filmsubstrate while being _insulated fromeach other, in
i nt er nat'| GHRAPAFHT SHER0AS VD IBFOVIBYUS PRLEReTRo (16, 2atPh BNd Wheral |y,
ani ot [ 0pi G GONACH! UErERRASELLES, AV GrlRRR r3peRPLBNSH e (dUhrdddldoani ng
two uses. One is use as, at is called) a mounting connector, wherein an
ani sot r opiasc brgucwidelgonsedt o recadits pesad . beAhsvesn aani seitgcopioni ¢
conponent such'%g a senicogductor el enent and &he-like and a circuit board,
whi ch, upSPHESTRG SREDPTESS e ATERRFSCaPYy I SRETSIRg) SRINGTH YR 1 y
connect's tﬁl@ieﬁFﬁ%ﬁ:&@Dé@ LOMRO BT 1A ngh € 1 Gl BHEt b&ORT cbnvEiR iGhhenyi S use
as, what is called, a test connector, wherein, in functional tests of

el ect r 6Ri &neyRporEHSs AUEIPTASPIENTRBAUCEI YR WRGTOTadd RREOFLRESD an

ani sot r opi o] i qg§§; .S 1L,N . t ogi ¢
conponenthgﬁg ggggég%gtgﬁoar ,égﬂﬁéé%? Eggﬁgg?ggs a é@?éﬁlsg&?hg bot h,
achi eves aohuectionatisydtedtaling @dduet pdncheanekerhd heeel dotrr 6nkping
conmponent _and the fi%‘uit board. ..o _The use of an ani sotraopi.c cgnductive

connect or 2a$STMERR NSt NeS THEL S8 EPF T hef TR A% § P8faPitest of an

el ect r oni g«RPABAAER 0 Afd RImdURHUNEHENE i RE €CA T O 1GRIRAENbuAP) @ Circuit
board only to prove that the electronic conponent is defective results in

di spos&l Bhua. gecrriawiAqttsEacd cPBIBEEEY AeroRReH-AThe2paRBsnefit, t her eby
over | N 108, PL AR AN 1 Eh8RCYaRl1 Nk LEild A B LBE €SI NG an
economi cal TOSS. In & conduct oA Lest Df & ser conduct or el ersnt, an

el ect r oni eonpEpomerdarmibd ea ofi Hedilingoaith Aipslobeipichedaaniiebumpheds
conventi onal | but a pr.qbe excluvae for each Hgft subj ect conponent needs

to be madE*FethusE's KPRJISARToRTOFRER ERERRHRIL A% PEPEOPST @Bch test

subj ect CORPORERIpid RdRRRAL vECabAne 8BS LOVERT 1m)t RRMPIrd8iAk, ainetiggtroni c
conponegnt and an el ectrode of a circuit board as well as distance between
25 el bt r oeestrhae feal dagudadinghf thn markiradr seneLEsAvef PAtyY obe pin

pr obl emat j iffi.cu 0 f he f api j C
conduct i v%&?%tl[%tgie{lgf B'glerl?hbar %ngglgé%%r&-{%%c ulcdt}ll glr#st%le'lgt f??‘“aﬁ‘l"z e{:ét)%oni c
conponentwlaiitk theeirlg Kasulheadafirami sath apitemoridudhiceendtionakls used as a

test 3 connector,, a lo f l ectric conductio e en an electronic
conponentP anﬁOWcﬁpsgﬁgzéagiZU%r%ﬁEﬁQﬂMNP'aé'gﬁgkﬁ%gg'possiblg, in view
of inproved ef fgdetie@RaYyOf ah €5btLRST AtdHMA vRI @¥aRELESrThd W Hdadl damage
and deformation of an efectronic conponent and a circuit board. To achieve
“this, ¥ emmlasicsdorophe Eohliuingetvd [uness repi kedia AsavE¥hptekBbility
permtting,fal]o il o] a e _of ni ¢ conponent

and a ci r%ull]teddo\ag?g\?u&xflﬁec%ﬁ%‘?é%fdn&%ev?h%% gﬁ gﬁ?g%{:?ﬁ%{% conductive film
i S used asmiutdiRke agnfieatect ¢ ,disgdsdds beageehednt elactdaenie: not only easy
contact of a conductive path of the connector to the termpinal of a

connect i GPMPRRGST SHER a3 A ¥MRANWG O SAFBRBAL 20 TS bik® B8 & and the
like, butcial$q+Subhiql ephi ANGHAD Hfaclifg GRANBELOE AP, % RUHACLI1QY target.
1 As nentioned above) in order to enhancé flexibility and adhesi veness of
an ani sotropic conductive film it is 6referab|e to increase the proportion
of a resin in an anisotropic conductive film However, the anisotropic
conductive film proposed in W98/07216 is produced by a nethod ~s
conprising Wnding an insulated conductive wire (netal wire coated with
insulating resin layer) multiple times around a core, bonding coating

o . .




s application thereof to a narrow pitch term nal of a connection target

(el ectronic conponent, circuit board) unattainable. In addition, sone of
the el ectronic conponents have term nals disposed at a narrow pitch, and in
sonme cases, the surface of a term nal disposed at a narrow pitch is far
back fromthe surface of the body of the conponent. There is a denmand for
an ani sot r @9dc meghaneeavly feamnadta ther mlestaonimceerndlentesndothan

el ect r oni ¢ GaaRIPeRL, PRV RGSURRR BUIIAES SL Ialine ahy By Pressing

agai nst the conponen? at alTow T oad. In connection wit Re’ a ove, the
present i n¢enhecsohaviehérsefrounch tfhattivheh aasani cbiglepitrondeductive film
is to be used, groblens occur sych as a contact failure between el ectrodes,

"stai ning GPTREPENTE| Y Gfe' S AHFOPARCEPR SN T AR 1685t 2B an

el ectrond C,9800R801 ¢ AlorRidtitdl et EBRAEALYE €1 s Bved MhRN R t&eBR! §nconducti on
test using an electrically conductive 2 rubber is conducted, a probl em of
failure toehpohtromic etamponemitc andnpoaentubihd et r eliitthhoardnopress. | n

vi ew of the above-nentioned. situation, the.present .i.nvention,mainly ains at
brovi di ng 2RSSt FOPIE ROt LUEST 7 i i T o R LAY ERE ARRTact bet ween a
term nal ofcRdRbr i NRAhie@h tAbgeleatfhmi € iiiinevie paththy sip@lir appl yi ng
arelatively lowload to a connection target having a narrow pitched

term nal, ?%§¥¢cularly a connection target having a narrow pitch and a
term nalo di sposedd dfshgkah oM LOL Y] Whciceile CORRODER: AL Aest
production nmethod thereof. In another 3 aspect, the present invention

mai nl y ai necrateqiraaviici mgcansany sbhecaopie adndudtionelf teatfof am el ectronic
conponent test, which is unILke%¥ to st%%p an eleitrgde of a tes%! ubj ect

el ectroni ce]ceo‘_infc?ﬁlelﬁt “SROPRBT s PRE B H G FEG ELBSEERRHC of P A Ui ¢
board, in ¢hw dg ric@iRehakyvl Coh By Ut YrdueOHhdBCrhe élecidbdiic Himpemeaent
invention also ains at providing a highly reliable test nethod of an

el ect roni cicslffesdiveuspraglbn Bhidiothssilc ofondaertvel Fed kit brdechr esent
inventqgsgﬁ?é nducted, Ln i t ygi i : At tampt, l: t he

af orement i one h%?b&#%%sg%%déﬁﬂﬁﬁﬁgpﬁaﬁggﬁggﬁigg??gﬁ?% condﬁé%?@%l ?Im
showi ng r efftiiciengyhofhthé exitnditt poarenand iherpasfmmen afcdmoghilepldensel y
disposed.gggguctive pat hs can be obtai ned by arrangi ng conductive paths i.n
a houndst i¥-check pattern, and decreasing the distance i o between

conductive pat hgnbgt ¥esduéOMsh GlesA0BFUG! ¥R BEhMScEH Nlenidh@) bhe di stance
bet ween conductive paths within a row of conductive paths. The present

i nvent or s SReFETrPRLchepmpeRant tangt 2 icarepdérbeardbtainrae Minsbepopeen

conducké Ve iyl %ﬁ@&@?ioen LACHSVIENG 8L ﬁ:@ FONIACts Betuegn @ termnal of a
Ss connection target and a conducti ve pat %y only ‘applying a relatively
| ow | oad sobideconoaapoémsnt ategels (tanbel matie dnecawcospiremiosdttdoh héivamg a

termnal dis oseg far_back fromthe surface, of the conponent, a conductive
path arr aRdBHEEC R § Hritl S0 FBCENSEFT BRPHFGE (CRIRPISRIM ¢ Hb TRIGTEH pal

pl ane years, moreover, the size of an electronic component and an
electrode of a circuit board as well as distance between '
25 alectrodes have been reduced, which makes production of a
probe pin problematically difficult or costly. Thus, the use
of an anisotropic conductive film has been proposed for
conduction test of an electronic component and the like.
When an aniscotropic conductive film is used as a test
30 connector, a load for electric conduction between an
electronic component and a circuit board is preferably as
small as possible, in view of improved efficiency of test
operation and prevention of terminal damage and deformation of

an electronic compeonent and a circuit board. To achieve this,
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20 of a filmsubstrate, and preferably inclined such that a centerline
thereof forns an angle of S - 45 with the vertical line of the principal

pl ane of the filmsubstrate. The present inventors have also found that the
pollution of a netal electrode is caused by adhesion of a | ow nol ecul ar

wei ght 2s conponent generated from an _ani sotropic gonductive fiLgL?nd a
silicone c@r‘i‘p@ﬁéﬁPtFPBhFaﬁoﬁqi‘é%’%Jr‘fecdfﬂl?‘ dSndgaErited r idHRAVY &t - lt.Y

si | i cone) fp%ﬁnﬁ%t§H§VE-ﬂmwfppcweeoalth%I satkde. sBased ot kasetkbndings,

t he present 1 nventors Rave further conducted intensive studies and
conpl et ed tcheppnesénindoa i eientitrpcdindect@rl the tdidiefrohlkodi nghefhan is, the
present invention relates to (1 ani sotrqgpic conduct.ive filmfor testing
an eIectroﬁP&SEBHBBh%n??HQWﬁQﬂV%xﬁﬂh“ §ésu5egi?ﬁ1§Lﬂﬁﬂq%ﬂqg SORPPFSPRy an

i nsul atifg jkesknNragdi pbaired LMNduet inve palbsebsgutaiwdd @mad each ot her
and penetrating the filmsubstrate in the thickness direction, (2) the

ani sot r opi €opBRALEYE R2ER |9F gthe IfOnaBsker nEnt Hem e ynaly®dr 8i n t he pl ural
conductive ' Wn u ; erg and-Lhe

di st ance bgpaégﬁtg%ﬁdﬁ%%gggq%g%hSgbggmggﬁagg%£€£nt 5&§%%F gongugt?ve pat hs
is snal | erbthad &hed thetliice bettwedsocenflfittiemct pathies iwint bifnther ow of
conductive paths %ésg t he ani sot,ropic conductive filmof the
above- ment FBRRECEDS | t9 & RHRESTPRe T8F9Ehnce bet ween conductive paths

bet weenzadj acent a& Qi OforfeRNAWel/bY €1 Rab RSet St BHHaRce! FaBxEBE] dtptance

bet ween conductive paths within a row of conductive paths both in one
direction afieesiyingsd afows anhicofderit veopdudisiven fala. pitnédpal pl ane of
the filmare r ed | ral lLe o] i t her., tk her direction
per pendi copEe feEAlte &odirlrng%ﬁggﬁ, l“(l%)p %é%ﬁsc’s’gtér}gpu é’gggﬁdggt%e filmof the
above- ment aphesk £ i Orcondluctwoer €ihmt halosevduct the @atsotagpian outer

di ameter of 10 - 60 pm. the di stance bet conducti ve ths wthin r ow
of conduct?%%gﬁﬁﬁ#ﬁ$iﬁ&Lﬁoproﬁﬁﬁe@ih? @R&#%ﬁi%%ﬁ &faﬁﬁ@dﬂﬁgae%% 3xpéiﬂ? ctive
pat hs het wegh, ad] BLLRi niQWs 9h SREGULtdY hRilREive RoteMPhecdham 4 5 of the
di stance between conductivé paths within a row of conductive paths, (5) the
ani sot r opi @oaterd wdtthy d nsullatdhgangs i tdweribowdirdplpohémes Brawyd 4
wherein the centerlij.ne of the plural i i sednecljngd to
form an angle 'o%boélc{m%c\?\nat At ?hiea%%rr? ?tzoafp(}lré?'%g&oﬁ? %‘g't“g??‘]hc%a ép ane of
the film sadisdy alce gi@l) at henabtng dbIagk C oehductivg thisn blocyimfa t he
abovenentioned (2) to (5), wherein at |east one end of the cqﬁguct've pat h
pr ot r udes d9RecheBFKAERPaR L PRANENDPIRTS (FRFTABYt PR RIILS )W, ezi‘n’:hsot ropi ¢
Conductzbvqrfgdlh@t%fd Etaﬁgaégy@én;? d opRd a_(16)wir\e@er oL HIrENdS cRbat B0t
conductive path protrude fromthe principal planes of the filmsubstrate,
(8) the aritsotpropioctiondattaveesin mrofant poisbsvephentérmheetive) fidm wherein

the insul ating resi.n_conprises_a naphthal ene skel.et.o XY gl €sin
crosslinkzﬁ“MgFﬁnadbﬁgﬁS?iteSﬁﬁ gﬁggﬁnwgﬁgﬁfi€h$db1ég?%§%dxgo§ﬁ-ends of the
pl ural condiselliavengathsiAr BappasGroinkalbtelecbnidund t ard wilre kaakosur f aces

of the filmsubstrate, (9) the anisaotropic_conductive filmaf the
above- menticodegresredvwheY it & Ire¥5aim 48VELlwnare RS HsuITRE of

el astiest $rd ortVBa of190-d8%, aly 23CanilefCop@Rdedhitndt lva FaIma ckihekness
of 30 ~n - 1000 Ntn, I (10) the anisotropic conductive filmof the

above- menbieonedres8yedr s¢Bficidngrlai.n Bouh, cHus wfesend dppdicantehdmt hs

trude f the f t t back A ids 1 t
01 "t he. coRAREPPOR ATt WRIASE et abbe hcap P kR SUHRRERee @ par

conduct i Ve inRt Bhvihég €a hawf Mg iertilgnehetreabed Oproportidid oft @, rebénprat r usi on
of the conductive path fromthe film substrate is nade of the
above- nenfe5hed ePRANESIRG GRRtANGWORE Bt S&1F BXRRAIIHEST SAVERE R m

SUbStraiemﬂﬁt?l&?éfjstructure achieved by alternately winding a layer
of wound wire comprising an insulated conductive wire and an
insulating resin film around a coxe (JP-A-2002-42921).

SUMMARY OF THE INVENTION

However, since the anisotropic conductive film disclosed
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protrusion forned by plating the end of the above conductive netal wire, z
(11) a production nethod of the anisotropic conductive filmof the

above-nentioned (1), which conprises the follow ng steps: Step 1. one sheet
of an insulating resin filmis wound rolllike around a core, an insulation
wire conprising a conductive wire and a coating |ayer made of an insulating

resin, whiéh JE-B2G0A12P0n 2iRe SDL¥r 2het T PHRASA e PEBRAGELPY it e, is
wound ar ou e . speriphe s | [ | ath esén filmat
a const ant P%f%%hlfﬁg{léggoitﬁ? F%&%B%gte%é%érenql ﬁgfgﬁ%o?gv\gﬁﬁg wre, and
this procepsths (mpeatradonoodi vesalatedidpger ist rncEmigonkepetn t he
insulating resin fil m,%ﬁ]ﬂ the 30 | ayer of woynd w rZ( are %tejr_nr?%ely

| ani nat ed, “@YF Ve - 1HuPECPEGEr T8F r tRT% e 4 SaRg ptessly to nelt
at | easts tfg, Ne ¥ HGer@siENthi hMhbAréne il idedehast bECA UsEniecgioe a

bl ock of the multilayer structure, and, Step 3: the blocked nmultilayer
structure targai (elestFionds FOMPERERt i HFiidvdds bRRsAY HPPFBRENIR S nénan
angl e with a..conducti el h i ; i | PaihErd sul ati ng
rosin 111 mEMSEY PlS Yo Sk SR ARS SR el e g s "t he

di st ance (cpispdyedettwaenatbewcpbtet) iaes iof sbime adpasenthe neutfdeomfini res
in the layer of wound wire to be formed, and.wherein "an ?L%P 1, .the w nding
position ¢t terinadycaFpPafedi 78 ¢ ATF WPt o 1EhEaF oRJFF L FRITHS recti on
of the 0org , fydngsf ehuabbap Of Qold-durpRaed .| apedise ofs WO WRMaWE o8Nsn
evennunbered | ayers of wound wire as counted fromthe core side, such that
a middl e poiistotrepicencntiective ef i imddiadt pefaisdj actpecimnaatiedt ®res in

he odd- nunber.ed_| f [.S, Wi d j
| neulat | o P EE RN Roc BURATtNG & S, uPR 5y S EREE e AR it g

fromthe egr @reisde@ngahgadhsgneie atorigeiesanatvar Loal lsadai ght 1ine, (12) the
production nethod of the above-nentioned g %B?Wnerei n, in Step 2
i's

t he
mul til ayer struPufFenBReBiPRI I dthep aboy SPORIRAT Y NF2EE PAYE can

be decaspregsad th+Vaghe 220 n A ARG cMebhihay 8Fe SEL 1 TN &d Behaakad and
pressed to give a block after deconpressing or vacuum zing the

af or enent popedempacesuyr 18)ch s pr comceconfabihoe lodtvyern edRei oned

(11) or (32)) .25 wherein the bl qck of, nulti]ay tyuct ' i.ned in Step
2 is cut i ﬁ%élﬂf‘ﬂga?EW%E%],ef%cgcrﬁd%r af"Bi 18%%5%#% fllyntaegog’l ?tggﬁnect ed to
give a bl egkthayi 88 @lecttaiigetcagohnenn at & heidglnstémgidr@turier.e Everd Step 3
is applied to the block having a greater width, so (14) a nethod of testing

an el ectr YARB @ofbBRbAtSOMITH Fo lsltsE§?H?s%sﬂ?f"c%%&&f’f‘gﬂ%we
conducks Ve hhLm of Alyadcddie aa%‘}\é%flgﬁ%tof‘@gléfé to mYntbghween an

el ectroni c conponent conprising at [east one electrode and a circuit board,
such t hat edacetrecic cuenmindriie amlgore chentibneekrd estqugisi.c conponent 8  and
a conductive path of the i sotropic conductive fil.mare.in t with
each other, and*PhE ¥l &% i &P88rp ﬁgﬁi‘mﬁ%& & eHFT EA) f/éhgo ggg%%g whi | e
appl yi ng ancentast hoadplain@ ¢inpRoviSORY & nawifatiropie ebedbevitee of the
el ectronic conponent in the direction to press the anisotropic conductive

filmand EhémerEEeFSHIT diponERPEaghdPEESIen He 1%E et Rdd2of the
above- 7NLLONEC: {d)ua 2t Qi 2PRLLEALE Y Qla dil RN 1TRBDD OP0Hy | Had

conpresses the anisotropic conductive filmand the thickness of the film
decr easesréyatiyyly -1dkb A oadntoBRl EFnDESCRIPTa@igedr hEMENDRAVRAS W g. 1

e s S POEE i ek eI £ SRR B B )
of the presepdw igiveiH i@ a terminal disposed far back from the surface
of the component and a production method therecf. In another
30 aspect, the present invention mainly aims at providing an
anisotropic conductive film for an electronic component test,
which is unlikely to stain an electrode of a test subject
electronic component and the surface of a circuit pattern of a

circuit board, in a wide temperature range of from 20°C to
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is Fig. 2 schematically shows a sectional view of a substantial part of the
ani sotropi ¢ conductive filmof the present invention. Fig. 3 schematically
shows a sectional view of a substantial part of the anisotropic conductive
filmof the 20 present invention. Fig. 4 schematically shows a sectional
view of a substantial part of the anisotropic conductive filmof the
present i n\ﬂé@fCon Thﬁ gresepfciuveRtomiadAd fHiieg pérppevidies \a dwahiivy.

S(20) 28 shawingLhe. st ep lodididing 40 syl 2t L0g.Lesld Jdihp apound a core

and further vv|n|n 3> conductive Wir e in tiron method of
t he ani sot ra@plseteepﬂuc&d:mﬁ;cfﬂﬂm gfilihe present invention, and a sinplified
perspective view (Fig. 5(b)) showing the multila 1%/er struct.ure obtai ned by

said step. so Fid' e@%%?@?fﬁt%rﬁ’zﬁr’ltﬁ’@haﬂé’eac%‘&% AN GRSV BEUFRLPEi | ayer
structurg f Eh9at® @%tgqueor&%t H@bea,hem@&éd Wk 1 fld aRA Bouf 9 7

schematically shows e test method of the present i nvention, wherein the
si ze of eathapaan ammran;g@d contdugtige fplrmpsimwmg fr@rlaexpleanamgﬁm. Fig. 8

is a sche h ng of t.he _anisotropic c .U t|v of,.the esent
ovonts on BiRE BT RUH B 1 (R, BRRRORE SO LY Sepr T ok tRRRRR T v
paths on oBgn8ustitaGRitds tae bl Bbeubaéd aﬁﬁ,aﬂ%gtlhg geatibedive bl ong
X - X thereof is shown in Fig 9 is a schematic show ng of the

ani sot r opi &7 c®nRrAGSEOFE l‘#‘@fzkt HG%E?E%e'rﬂn‘# fesrereAnorthe dbstange
schemat j £ ﬁ%ﬁ%%g ‘%Jo ncul2 i3 QrtﬁQpb&twé’er?oﬂﬁJ-éCt&ffV %oﬁ&h&?@etﬁ esent

i nvention, Ws an ar angerrent pattern of conductive pat one
surface of ratieeof ithars u:hst daBEan&’hi be thepn eghioms igr paths gelithpbr ta afowt he
filmsubstr e of the

out er peri%’ﬁe‘f‘if‘%’lf Gy gialtﬁ% b'@[er Elard%%sézn%ﬁgggg%vﬁ% entﬁ”&?ﬁ%@? E\‘?B B qur es

nmean as fothoms.inl &a&@u‘ebl Msta_aﬁ han ZarfiddBrophe! E8hQucRee Hfin nsul ating
resin, 10A - 1, 10A - 2, 10A - 3, 10A = 4 row of conductive paths, D1

di st ance bearade @énégattievenga@ hEing tanntasty @@/tﬁﬁet;oﬁdn%mwlp&tfh@ D2

di Sta”%gob%ﬁ’}?e‘?{h QndyetLl ¥ea15]’<§‘té‘ S NRAR e agla%ﬁe% 681¢ %@a go'ldUCt'Ve

pat hs, ectroni c corpone circuit ard 100
ani sot r opixelearidiedli Yewf L baal ﬂE‘I’aAIddEﬂelBES@EI Batghic Gaﬂ'l—ﬁédﬂMENlilcO\l The

ani sotropi c conductlvegllmpf the pre i,nventi o ris ilm
subst r at e COWNIE NG En |}F\%Y|’r"éﬁﬁ1d"$€§1 ﬂdsﬁgs‘bﬁiug%ﬂf%ﬁ Etoi"\/é Bat hs
i nsul at ed @ARask ehlCkomWhent, a conductive path arranged as
mentioned above should be protruded from the principal plane
20 of a film substrate, and preferably inclined such that a
centerline thereof forms an angle of 5 - 45° with the vertical
line.of the principal plane of the film substrate. The present
inventors have also found that the pollution of a metal
electrode is caused by adhesion of a low molecular weight
25 component generated from an anisotropic conductive film and a
silicone component from an electrically conductive rubber
(made of silicone) to the above-mentioned metal electrode.
Based on these findings, the present inventors have further
conducted intensive studies and completed the present
30 invention directed to the following.
That is, the present invention relates to
{1} an anisotropic conductive film for testing an electronic
component, which comprises a film substrate comprising an

insulating resin and plural conductive paths insulated from

5



penetrating the filmsubstrate in the thickness direction. <First

enbodi nent> Fig. 1 schematically shows a first enbodi nent of the

ani sotropi ¢ conductive filmof the present invention, wherein so Fig. 1(a)
is a plane view, and Fig. 1(b) is a sectional view of Fig. 1(a) along line
I-1. As used herein, the "houndstooth check"” neans the sane as th
Ahoundst oot ThEdPeru8ad PRNGEFZ GRS (86 TRl EPREEFRES of ! et tTUmrgess
connectors gnddfignl i ke to mean arrangenent pattern 10 of terminals and
pins. For exanple, in Fig. 1, conductive paths 1 formrows of conductive
pat hs (| 0A (2)1,the0AnisptrrogAc3yonductive W.lm af digedrbavepmealtiiohedo (dhch

other at a_given pitch_in_one direct.ian . .direction, X.in Fig. 1) of
the s princiSSEIRl ShE BIUERE GTITHCENE PRECHOAFT | Sront Themedt | ve

conduct i ¥e hpahlas tdoeRNshédktpditdrlie apdd tRBNBES €8ndOVse e BORBUALEYEVRAL hS
(10A - 1, 10A - 3, w) is_out of alignnment by about 1/2 pitch toward the

al i gni ng dPREEE] BRTTEPR 24 aent itevsi §f Epnaictiee duridirctiisvémaatRTl from
the positiQR.af +hQ &LSPAMd YR GRRAUELhMEPRE DS, drconStilil Lngokhg s

even- nunber ea rgws o?écondu\gel ve paths ?cl:gA spZ 10A - i) W ?O as counted
fromthe oevednosivenshtdfsthe film By the "di stance between conductive
paths wthing a_row of conductive paths" is . nmeant, when conductjve paths are
Bl gned i o (31 5R8 GBHSRTRIT S UHETRG & LW Tof-PEoRARLET VEm PRy - (Hle

di st ance? behueein t fite GBI RIJeN8% tRbeAdL SRR t GANPiahisV BeRAbBE bdHdddn OVS
of 'conductive paths, which is shown by, for exanple, D1 and D3 in Fig. 1.
By the ~di 5euncet reandiertivena@achpyes patakl yetthedn thej deehrnFevRefeen
conduct i vecpahlise; 1o LAHTPRALAL Rea d5) A0ECBELIRIGARLABCCORNC LN PaLh
in any row of conductive paths and a conductive path“in a row of conductive
pat hs adj adendctiod Mheafeopdmeali poesl ¢Dwafduwearidecpetbspabhshewhi ch is the

nearest to the afarenentioned copductive path, i,ch is sho by, for
exanpl e, E1R5AR3] B .“929¥1t1.1_ Agl ¢t $h 'aﬁ,gegclPhBarﬁfrﬁﬁ?ﬁ%leaﬁhane of a
film (alssaofipdel rah S ther idiPetdRshr BEependiSulPaNio adh RNGIEIAE6R, i N

the thickness di rection of a film As shown in Fig. 1, in the basic
structure 6¥) tHiss a@d sekpori ferendictivendiidat edpitbecahdvetnentidrned 1680, a

filmsubstratg,.2 [0 n.j tj NQ . resin_coppLi | c uctive
paths 11 1ol aa e B theCep e By et hls BT RLEE dfifen8E D'
t he thi ckrigss- dior gat i @he distétcabamiceapicondondies i yetis lwhtdfint e rbwr st 11
enbodi nent,_plural conductive paths 1 are dispqsed to, form a_houndtooth

check pat t&r FeRfcthgedPaEhncts it el Oc el uBRRVERD L HELHSD) DBsdtREBN

adj acenb rc@i‘ﬁiu‘&ftiﬁ‘r@_”?!slﬁﬁé VEe BAdYS df k! ebwkhap theadisthangachat ween
conductive paths (pitch) 5 (Dl1) within a row of conductive paths (10A - 1,
10A - 2, TOA m@relbhan 4/5'9f thee disgianee Betvasrccdrduwridivecpadbsti ve paths

bet ween agJi%%ent r QWs g%agc())l{lcguuc tiiv\ée p%hhs t han the di stance between

conductive patlﬁ‘sawr?ﬂi n TOW of CoRdUCtT ve pat hs can be i o rephrased as
foll ows. Wséntheyanhectonsiictdorriyaatile( €ifm, of SN tthee apatle~l a) Wit hin
any one row of conductive Ea)t hs a row of conductive p?t hs_ 10A - 1)

(e.g.,
and two cBRBGLOPGE pAk n&e (&) g WhedsRauthrvESRETRS 1D, o0 &Pe R P’h’@l_row of
conducts Ve Rahbsi{e. psns | S AaWnak £8Ndushi ye DAINS ok0A = 2pe adia@cent to

the aforenentioned row of conductive paths are connected, an isosceles
triangl e Khei Mgrahcapekinegrl theawmairad ¢dane ot fhaefdilm substrate,
(6} the anisotropic conductive film of any of the above-
mentioned (2} to (5), wherein at least one end of the
conductive path protrudes from the principal plane of a film
30 substrate,
(7) the anisotropic conductive film of the above-mentioned (6),
wherein both ends of the conductive path protrude from the

principal planes of the film substrate,

(8) the anisotropic conductive film of the above-mentioned (1)},
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The above-nentioned particul ar positional relationship zo between
conductive paths in the adjacent rows of conductive paths is preferably
realized not only between plural rows of conductive paths disposed in
parallel to each other in one direction (first direction) of the principal
plane in a film(e.qg., plural rows of conductive paths 10A - 1, 10A - 2,
10A 2s 3, whepein sthe ingulaideg FRSHAraPTRFIIS ¢ redtitalonenskeletay | but
also in pl r . Of i_\ve h j j 4 al.l.e ch ot her
in the di rgéﬁ%np%%ﬁrgecn%%ﬂﬁg@(e%ﬁow? ﬁfé ?igﬂét gl ?'lejecétj"lrillo%‘%E:1 sélgo%\airgil?gcti on) in
t he princi pabbgt anendibdthe ehidsnofetie, phhxalalcargius tdivecportibet av& pat hs 10B
-1, 10B 30 2, 10B - 3) 10B - 4~~~~aligned in direction LN Fi 1). Wen
conduct i veSFRAHRA F%ﬂ/é’oc#e tg‘ﬁogégﬁﬁn?’i‘%n‘%be %ﬁ"pﬁ (?‘lﬁ’lritacﬁf’r 8hg %n#?l“é

flexi bl & aghisotFppd ¢ conductive fil mhaving conductive paths at a
relatively high density can be obtained. A conductive path of such

ani sot r opi €9 )cothiticanisotidphel zondgetiupnfyloontsthat abevereentignes o 8dar r ow
pitched term nal dis d gn C i r (ele | Cs ent,
circuit bo‘él}ecﬁelﬁly%@eefgﬁémaﬁﬁl j%i ﬁlggggﬁ%éasg%o%l%g%ﬁqéfa??vg?‘ég%‘%%?regg{}r e.

Ther ef or e,Mghe-anpsoropa€ Doaducllever fidod ahet Hidmelthsoda memtcknesan offe used
as a test connector. Since such anisotropic conductive filmcertainly
adheres t 3hmme| actfhim conponent and a circuit board, it can be used as a
mount i ng cORIEGEAr 6aRBRLE, 0L SOMIIA I, ATE 1QhCBET @RLCabOPRARAN i iR N a
narrow pitched termnal on a circuit board in an electrically and io
mechani cal {8) fimd9ranwkere Theboth eanddi amfetthe Crhiekheve)paths meotandgeti ve

Pin. I'n addon She CRenS) SPare DAl EorAc VB pat Ret g B AT o of

conduct i vgapat b tHeStanaecbetavgentt henighcpahetrates e ciductive paths)
as shown by D1l and D3 in Fig. 1(a) is preferably not nore than 200 _Nm nore

pr ef er abl FURSETABRe Lhah IOTYUH-VEDMETRS YiER PrEtRy bl FRET gtafdt er
(thi ckiesgl of lghe, AONPHG! pyse AR AWk IR cbABLErdL St pRae. ARlvasn
conductive zo pathS within a row of conductive paths, termnals of a
connect i ofiflar gebshaztagis anadealfs tiies pbovd-mentlored ovensivcdi vef matal nor e

t han 200 prn, or n nore than 100 N nd _the above-nenti.o onducti ve
paths 1 cg’ﬁrﬁelgﬁ?ggi T PROGHAHER e%lg'ﬂes‘g?%?réan%ee' et \ﬁ/eg‘%qg‘cénducti ve
pat hs wi t BirBt2us 0¥h 28c Bled WA GgP@hBSeh8 éPOLIdTBIHoveaRoRELEOLTOPI C

conductive filmbecones rigid, and the filmcannot be deforned easily even
with presBerhal Theeefore, the di stance between conductive paths within a

row of 2£0 tLv - 1 r.ef er abl o] Ipfa@ : heg out er
di anet er ??ﬁfeiéﬁ%@iﬁl%ﬁﬁgﬁo% u%??v%n%g?ﬁré IS %glcc)gg;rﬂa#%g?%lﬁé ot
conduct i vehpasbodefreeret iveseda (1) eawhdahngempt byep iiheh fioldowabedshepder of
use, and durabjlity of an %%: sot r.ogi ¢ fg_onduct ive £ilm.100 s degyaded.

Thus, the boPet® PRty O APndEEPLBFIPR e LA™ 5 BPREY T breferabl y
not |less {hpe 4o .a kdre, TAnCABENCa €08N6EE O ediginiedfgnar eondpet thed
termnals of an electronic conponent and the |ike and conductive paths of
an ani sot ¥ope card it raa tied ilpyeRi pade eHRDrigEiadingadesit s i Witholt ant
that the dj o 0 oy p NRER dj Nt ; £ QWS
conduct i vgb%gﬁsﬁbgﬁéemr%%&gr %g%b{l%gyd?gthg}\%gg bet wetgr‘{%cg%gﬁétil%/e pat hs

Wi thin a aovared thonductsirv egaphsry ast neme i rleld likey énsthatingarssithat D2 i s

smal l er t D1 and D4 is smaller.than D3 in Fig. a) . n e the
af or enent?’gﬂ‘éoa%fq‘ SRS 8i1§f’§n%é}b%e? Ve 'cécﬁ%ﬁc?#&v)empggﬁrg %g{a ee‘lr:
adj acent &P kW i1 reONduet ikMesPatbsed 2 ankddb)elds tpr gieeabl y not nore

than 4/5, nore preferably not nore than 7/10, of the distance between
conduct i veulithayes sty ciurswwberebindere i rewatisg pesipsfilnAnd éhe when

t he digta e1Joe{l)t N gonquct 5¥8 Qﬂéﬁ?@élﬁﬁﬁ%ﬁ%%%ﬁ?t rows of conductive

paths is o smal |, an z5 anrsotropi c conductive filmmy becone
i nfl exi blgteplius thehemdicéflapee Hetwennre dredhekrited patthpréssevare aglacent

rows of conductive_ paths (D2,and D4) is preferabl t.less than . 1/2 of the
di st ance TorVRst CORAIEERYEEHRT HESTHR 1AM 1o hAst MBS RHLEYEY & TRHET D]

D3). zo WJ kyiheoar dibext Be 8hevieuentdied tudiakel, Odhd of
Step 3: the blocked multilayer structure is cut in a given
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conductive paths (e.g., rows of conductive paths 10A - 1, 10A - 2, 10A - 3,
10A - 4 "'in Fig. 1) arranged in parallel to each other in the first
direction and plural rows of conductive paths (e.g., plural rows of
conductive paths 10B - 1, 10B - 2, zs 10B - 3, 10B - 4w arranged in
parallel to the direction Xin Fig. 1) arranged in parallel to each other
in the abo¥élmenbhickrnektsedond di péaréoforming dirsagde Wétheen conductive
pat hs within 4 row of conq%ptigg Qatgsségtfguj D3, D1=D3 or Di1#D3. Wth
regard to CRE-Gf stAncE BetWedn CoRduttI Ve Paths so between adjacent rows of
conducti vewpatésn D2 and D4, noreover, D2=D4 or D2#D4. The thickness of an
ani sotropic conductive filmis _appropriately determ ned according to the
use t her eofhie s iating E§ééna§l§“t%§ﬁd(ﬁﬂ1 £, PBar & ERIEF1SS% rm t he
aspect s sofm}é moff'@r .3;191]c pdgl €3 e§u1@ﬁ§cc§isclfémnq%titcf1?| bLOVROLA idpe to
irregularities of the termnal and the |like) the thickness of an

ani sot r opi cexcodiictesy @ £ff ithe adjaceiteriaiduladiont w3bes 100thg ulgygrartfi cul arly
pref erably about 50 - 580 Etnl en an ani sotropic s conductive filmis
used as a i"Hd Sc &fin8&t bBP™™%he t hi ckness thereof is preferably about 10
- 100 ) un,arpanriHecliarly preferably about 30 - 80 Etm in view of

adhesi veness and connection reliability. As used herein, the thickness of
an ani sot ridpittepoAduthpveirding masidion Rifckhessnsplaten Mixs dgbstrate 2
(DS in ki ) I 0 §: opduct v t - K NOWN

el ectri Ca?’f";’]‘%ﬁ)ﬁ ugﬁ?vgg%g{%%%ésl g&%e?gaﬁ%n??o%%.g%%rﬁ élé;spect of

el ectri calfoxaadieh vEt yddrmintbe st drayelrs s@choasd cojpperandy@ven—al um num

nickel and the like are preferable, 15 and co r_and qold are re
br of or abl SUPRTEAITEVEES | THILRA MRS 28hSBERbPY ( FRP JTCEF e SAaEN 1 may

be circul alych RALY¥IINAId®Ie PdiSt PaRRReaNdhi ScaRtePalidLCWrakhy | im ted.
From the aspect of connection reliability with a termnal of a connection
target, aacieckati nprbieiablwireFhdnatbeepedtiyrsrstd laueer gfanenad

(thi ckaesg) of hhe gonduellve ALl ihea; dLABL £l Ofs Jdie s5eehEon,uhen the
sectional sﬁape of ~a- conductive path s a circle, and when e sectional
shape of aumbadddt lypepatdt iwwuaidheirthabothras ecowmitehl d&xopoktiigononad t he
like, it is a diameter of a.circle assuping a circl Zi#gguivalent to the

area of tRédecRF¥mtiEigshbrn dher 89| ¥1k i HefS pecti ve

conduct i vg; pat ffe Ini st 1M #REREAI 6£ CORE UL W ridrtTopbat he1first

enbodi nent are shown in the follow ng. Preferably, as an ani sotropic
conduct i vehékéim 10in st 230 the Abgtilayer $twasttuneeobtainedeimsStel 1B of
t he copductive path 1 protrudes f t he pringi l.an a, 2b) of the
film sﬂﬁs r 4% e .p%erdeplﬁ‘rgf 5‘?35@?8%5%% ¢ I%&%grgfgf"ﬁeg%onduc%i ve path 1
protrude {setuhiwedotdhdrdhecinpatiphadesSs2ctAre0fist heatelnasdhstesdeat 2. I n

ot her words, the ends of the 15 . o
to give a block after decompressing or vacuumizing the

aforementioned space,
(13) the production method of the above-mentioned (11) or (12),
25 wherein the block of multilayer structure obtained in Step 2
is cut into plural blocks, the plural blocks are integrally
connected to give a block having an enlarged section of the
insulation wire, and Step 3 is applied to the block having a
greater width,
3¢ (14) a method of testing an electronic component, which
comprises disposing the anisotropic conductive film of any of
the above-mentioned (8) - (10) between an electronic component
comprising at least one electrode and a circuit board, such

that an electrode of the above-mentioned electronic component
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conductive path 1 nore preferably protrude fromboth the principal plane on
the side opposite to an el ectronic conponent and the principal plane on the
side opposite to a circuit board. This permts setting of a | ower | oad
necessary s for a test when an anisotropic conductive film 101l is used as a
test connector. The reason therefore is that the conductive path 1 can nore
easi |y condR@ta Fanluatixe srth ednRBetFRh A HPHC PRIGGHLVRoRL I RLe

ani sol opt £, CONUAN YA ol BLAOd R, Den@asild Yerldotedndl Bofibssdhi Doal d.

thus facilitating a test so operation it The protrusion height hl, h2
of the endslddtrikialdly heduonddcvhike papplyling emcohéabot hogdiwTipal pl anes
2a, 2b of t ezfilgbsubs}rq;e 2 1 f erabl nore preferably 5

5 -.40
30 Yun.' 199% prePBP BBt REC f’fsigprﬁ(riﬁf’}:ﬁ%‘?%nO%eﬁkbente)l(l#‘tFﬁngnd is of

plural conditdnegPahhend EBr@B@i@ﬂiifk?gﬂéﬂssp't%@eaﬁﬁ.sbh._eoﬁi& nedieiddig veane.
The protrusion height of the end | A, 1B of the conductive path 1 from one

princi pal fllanenza thedelhetoende GRS, ﬂPéne 2b of the filmsubstrate 2
T e e in e LeR i ch a0 Flils houlnlatiBhE (14N Wifeddld o Case,

z
it is pref bleto protrusion hei rom the principal plane
opposi t e tappaicalteehr 66i the caponehnier(tSiemecondadt oomptresssd t@iec. ) greater

than that fromthe principal plape opposite to a circui oard.. 2s Moire
speci fi calain;?-,sottl‘T@PﬁFoF?ﬁ‘g?‘Eﬁll‘H"ei%‘h’t"‘ G ﬁ%‘eeﬁglﬁmﬁs%o?f%ju@ﬁ d¢1fath from

t he primncigaal- <Rl gebgpgo hte 19p gﬁhelectronic conponent is preferably 10 -
40 Eun) nore preferably - 30 dun, and the protrusion height of the end

of a conductive path froRRIER DESGRIBTIONpPENTEBPPRAWINGS 0 a circuit 30

board is prefergbly : 2 un, re _prefer 5, - n 3

di fference bet V\Eéﬁ'tgel%\gu 18 B gjgear%aeblvgeg ?P% E}Jnféaorue@dp%egg%ggwaé - 20
yun. WienviBe proglusi gn halghémaafidah@yestowing € oftiktiet iendopdtnbntr om t he
princi pal plane ogposite to an electronic 16 conponent is |ess than 10

yun, the @8n@BEEPVECREE IFANGUCTIYE dddM §LhFBagRTST T XWOEEP i th t he
termngl of a nggonmcmcm&gagﬁohé hoyert idyan thewsyef ace of the

conponent, and n it exceeds 40 Eun, the protrusion of the end of a s
conduct i veupatanteatispamt e défeormedotiurphy condimttivien fidai efonhewhen the
protrusion _height, of the end of a conductive path fromthe principal plane -
opposite PBeﬁeg rEW T 's4td is less than 5 Eun, the conductive path 1 comes
to resist easy epg! atsdMdnatdcaligUshob9ad dsdEt g1l il bifear epeated zo
use, and when it exceeds 20 Nm a protrusion part of the_conductive path

tends to pebgermiidld RALL WE thseaRegotsePiPrenduaiiye fhdmceht BR®ine of the
conduct v ; rates a filmsubstrate 2 while being inclined to
i Il ARG :

forman angle wth the vertical line of the principal plane s5 of
the film substrite 2 skvheamapichélgbsiows e srntighattheiewndliczi ve path 1

protrudes fromthe principal plane,of the filmsubstrate.2. This has an
ef f ect th%Yb%F?Eﬁ%QﬁNHﬁIFCﬁgdtggrﬁPﬁﬁ?tffﬁﬁ%ﬂ?ﬂﬁés4%153 %Fé@t?%ﬁ#%econponent,
whose surpaesanis imeirilthan the surface of the conponent, and a conductive

20 path of an ani sotropic conductive filmcan be certainly contacted with a
smal | |oad. Thi&ld-s déseipped aontpkifiafl perspective view (Fig. S(a))

25 showing the step of winding an insulating resin film around a
core and further winding a conductive wire in Step 1 of the
production method of the anisotropic conductive film of the
present invention, and a simplified perspective view (Fig.
5(b)) showing the multilayer structure obtained by said step.

30 Fig. 6 schematically shows a cross section of the
multilayer structure of Fig. 5 along the longitudinal
direction of the core.

Fig. 7 schematically shows the test method of the present

invention, wherein the size of each part is enlarged out of
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detail by referring to Figs. 3 and 4. The centerline L1 of plural
conductive paths 1 is preferably inclined to forman angle of 5 - 45 with
the 2s vertical line L2 of the principal plane of the fil msubstrate 2.
This has an effect that, when a conductive path 1 contacts a termnal, the

conductive ?ath 1 bends and _the pressure applied to the term nal decreases
nore. \WienPFRROGRHIR {2P XRdePfkéBenterline L1 of the 30 conductive path 1

forms with the verdicalid iNgchémhPithendhiAgid@lend angsgtrbhecfilm
substrate 2 is less than 5) the contact pressure when the conductive path 1
i s brought comtectiont ddtlmnicfh theepresenhalnwintdcconmwberedn Fagged (a)

(el ectronic_conmponent, circuit board etgc.) dpes.not _decrease easily) and 17
when it exte®Ed %,aﬁfﬁé’gﬁggﬂtoeﬁgg%nf ooga‘])cfﬁcﬁm(%&fvfesgﬁe‘ﬁ? h&"pd&Ttions of the
end of tshesgpfuhictdrvenparilh salstherd erafidalheolscateonadction 4dgetx which

tends to nmake the hano_lling difficult. The angle a is nore preferably 10 -
40. 5 More pf fhaxaofy 1sashenwin i it f (M - the centerline L1 of the plural

conductive paths.:l ig Lpcli b0 or glre Al Snisderdiibh the vertical
line L2 of the ;Frlljgric?pé? %I gﬁfg o%tcﬁe c?'Jlrlrrnl%gu sECrréalt eni?oan%ﬁlt e ends |A 1B
of the conchrctuatdvieafflidmlof espegbresdnt dmotenatdent r om t he bot h pri nci pal

pl anes 2a, 2b iq of e.filmsubstrate. 2. By e /i ng, such constitution,
an el ectronic c% oniﬂt 13nd %%E‘?r?acttﬁct %&F&%cﬁgp%ggfﬁ'ﬁﬁ?%ﬁ?éﬂﬂl t establ y
conduct;gd @IrRtidtiical EY1M &0 8hd QY dYRIS Un@eh@ddn o VeRi thedhawd @mni nal is

di sposed at a narrow pitch of not nore than 200 )un (further, is not nore
t han 100 )AJ¥RndgAens pehherr ioh auidyetive patbpeere o¥itLasmsnéhe having a

surface Sl ULe phetel N e $ULhagesRlyl Nt IINA i sebebatk {1 the

conponent “surf ace. use erein, an electroni ¢ conponent having a surface
struct ur e subarteknet heiserfiage ofa)t,handedokenahot ssis@t tisclerftriae shepao

conponent surface neans an el ectron'k}c goggonent havi ng a depth fromthe
conponent SEurPEcBUERT t PRF IRNYSHI AT Shfr fed™i SUBRHA 1y about 5 - 20 dun.

The profrusion BgLofimo1d Ny erdpeltivaBrofutds wandust irsa1path 1 fromthe

both principal planes 2a, 2b of the zs filmsubstrate 2 is preferably set
in the rafgecedictiived piatht hg dbidve substrpéesande nefhnersHR Gy &esin,i s
pr ef er abl o_set prptrusi onsheight _fyo priNGi I oppQsite
to an el egpéoni g' c%ér?goneér)ft l@em gén%ggt or‘EeIrPeo&rﬁe%tf 8%@.8%‘85}%% er Sh'a%(it he
protrusi odibeagbé bevradhegndureipal papthaewDpnsid ecso offocandictiné board,

and preferabl e protrusion hei %hts and the difference in the respective
preferablEaBPBtr%%iQﬁFqﬁﬁqﬁhP§ yegn conductive paths between adjacent

2¢ rows of conductive paths, 20 electronic component, 30 circuit
board, F contact leocad, 100 anisotropic conductive film.
. DETATLED DESCRIPTION OF THE INVENTION
The anisotropic conductive film of the present invention
comprises a film substrate comprising an insulating resin and
25 plural conductive paths insulated from each other and
penetrating the film substrate in the thickness direction.
<First embodiment>
Fig. 1 schematically shows a first embodiment of the
anisotropic conductive f£ilm of the present invention, wherein
30 Fig. 1l(a) is a plane view, and Fig. 1(b) is a sectional view
of Fig. 1{a) along line I-I.
As used herein, the “houndstooth check” means the same as
the "houndstooth check” used in various uses for electric or

electronic connectors and the like to mean arrangement pattern
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preferably set within the range explained in the above. Preferably, an end
of the conductive path 1 protruding fromthe principal plane of the film
substrate 2 is covered by 18 plating. As a result, the contact resistance
bet ween the conductive path 1 and a term nal of a connection target

decreases and corrosion resistance of the _conductive ﬁath 1 can be
i mproved. Sfhe-mligiedSs dndf PLAG. cFRL RFarRy8r b)Y HlGt i hg ©nRGdiEeer abl y

about 2 - gl 34N GRS bEJOANRLL e RIREQr ABbY Lo Medoky. pj atigiy wi th a
metal havi'ng high electric conductivity or a corrosion resistant netal.

Pr ef er abl e ,examl-eg,t heneatkrangkddén apdkal ylerdcdAwacay ethby etestgidbess
plating. By formng a Ni/Au | ayer by elgctrol.ess _platjing, fhe |

af or ement FoTIEt &8n?’§8t d?‘E@FE{%%cée'c%'n _rreé%&(?gd‘:f *rﬂei”a Ov]te) %&Iﬁned
protrussonMeicabhiobiane et Bie af CoNdueid \tﬁeprB_iEi@z!in sherdyddraiipal pl ane
of a filmsubstrate when a coating layer by plating is formed on the
surface ofcorucgadecpathe torenaldtdisgt fhe pddrhembrremhtrawsomtt he

principal plane of is the fi substragte 2 to the_surface of.the coating

| ayer for r?é’&%ﬂﬁtbf’&?ﬁgr.‘sAgwedliﬁet}&%n, he t rrlnsng}lg(%fe%ilf% mPYan

el ectr oni abearporenpi st ht@smd st adidudhgr dékereidn afih tdvrilonk &, iwhi ch i s
the target of functional tests,, nag\%hﬁq arious forns,, 20 such as a fl at
pad, one Wifh &) s8fdehe b?ﬁﬁifuciﬁfé’en itHgta B@Fi%ﬁ"er@f’%‘ft’é’%&f covered with a
passi vaj i oasBRREPE e GMhdth&d igeqnand éoﬁHEi@&@iﬁtﬁ&k@%é‘ﬂ—%ﬁhb@Qeaur face

of the passivation nenbrane, in other words, one having a term nal

(el ect r odepwsusf acendettibeaclpathem(lid sulf at@a of 4, conporentcdmitadd t he
like. In additjon, the circuit, bqar e a circuit board as a product to
nmount an F%’Bt{flg%i%u%%ﬂmpoosr}:erﬁ?d or g‘g%r?%r?t board as a test tool prepared
usi ng the sane g thd0dEstanket bethbent condosh itentpaathst ke tanhsat ropi ¢f
conductive so film a known insulating resin material conventiopally used
for a fil APREBSEIR PRSI lén@SPFopVge’éo‘Fﬂﬂﬁ:‘ﬁWef Petss 258efl+8re he film

substr af e%@- ak {v&%mcﬁ £6ALLAYS 1 LREE PRk 8T # Ccoal@@ctca%g?ﬁeﬁgi, Ngh& €si Ns

such as thernoplastic polyimde resin, epoxy resin, polyetherimde resin,
pol yanm dedigsamge IS:twesin itbeneentsk hingherdradiassing, ceordyriéve agdths

‘pol ycarbodi i de resin, . fluorine resjn, pglyester resin, po ret hane resin
and the I}’I’te&“‘? h%?'ﬁ)rﬂr}a&’in UGEALP RRHLS & IFH LS lﬁ‘olsélﬁ?”elt H%he%%/%er nopl astic
el ast onerexf@h MeStrar andepIophasigc el agyorhe, ~pokyani€cbdtwrgrppl astic

el astoner and the like; and the like can be nentioned. As used herein, the
A nsul at | $RPGEEVerRashsabetyeen 2FIRQAT AWE ofc FERARGELHR rPdtSstit

el aSt%erxﬁe%nEqﬁﬂeh. -I%gahéat %Etﬁé@ﬁt loe c%nﬁﬁ%ftﬁ{f@b%ﬁtﬁraiﬁrérﬁ} el

enhancing t exi Ity of an anisotropic so conductive film™ These
resi ns andf elastvemEve payphsoatdi a sendutsiveniperthalis sucbwasf fill er,

pl asticizer and .rubberhmatgr.i al . Egaq%l esgof the fil Igrri‘pclyde Si 02 and
A1203, e UEHYE PREPE) 881 PEFRRTT nAtURS OTEPeREF PRFESTTY pHosphat e) and
DOP (di ocigtlaudtiiRal phehs , E¥BIPH e5s Ofhd hRareeRetonBher abbrémsenticinsde NBS
(acrylonitrile-butadi ene rubber), SBS , )

(pol yst yrcemelasdliysuPptBre ¥BoFY st §r eheyn oo tHer |$9a8Pley Mént Pondd EBEve,
the anisqgtropic conductive filmof the first enmbodinent is preferable as a

test connector for an electronic conponent such as a sem conductor el enent
and the As used herein, by the "principal plane of a film (also

referred to as a “film substrate”)” is meant an end surface in
the thickness direction of a film.
As shown in Fig. 1, in the basic structure of this
30 embodiment of an anisotropic conductive film 100, a film
substrate 2 made from an insulating resin comprises plural
conductive paths 1 insulated from each other and penetrating
the film substrate 2 in the thickness direction.

In the anisotropic conductive film of the first
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20 li ke, and the nodulus of elasticity of the structure (anisotropic
conductive filn) as a whole is preferably 10 - 30 MPa at 25 - 40C, nore
preferably 10 - 20 MPa. The nodul us of elasticity is neasured using a
dynam c vi scoel asticity neasure apparatus (DMS210, Sei ko Instrunents Inc.).
The measurenment 2s conditions are an extension node relative to one

di rection ¢¥RendRiHy tHEralr cepdeasivhRatife ls@rraddsprsefet?i fodRubstrate

of the ani | e thye, L] RANL % @t 23 GORSEABLN f L SRUEICHK,{ 10 Hz)
at a terrpe?%%%ao?te{ll %@gggt Exg}:‘g%@nﬁl and tﬁ%tetarrgas%r emsnrt1 at -30C - 2S0C.
The thi cknestsh=0f (D0 beeweanpid]jioeme rowyauteflf eondeasiivenpaths sia t hi ckness
of the filmsubstrate in the anisotropic condgctive film .. ani.sotropic

The
conduct i vesr'fail!lrﬁrofthlal‘i‘i §h8nﬂbﬂT‘?fé9ﬁ Refirass S5 HEEHVEyP??%? )_e, a
net hod isnci{gidi RG thile HOELAW AUSHARS: b e pAtnlng168! Low ngppr-oductioan -met hod
i ncl udes cutting 20 a nmultilayer structure block conprising a | ayer of
wound Wi r &8 ,cdf@r i-s¥ng -am.i nsul ation wire having a coating |ayer nmade from
an insulating resin_fo n uter. i ph g?g_y i ire and
an insulating r@Fns?f‘ig]ggv&%lsc%%ac%etb%t&%t%ér %gﬁé‘?{f/%‘é‘?ﬁ%a ed, élt\r%%aewgi ven
filmthicligasenthuswsbyf cosrididdiiveg plahtdst Rhaknelss of sttamdendudtatsleng resin
film the distance between rows of conductive paths of an ani %otropi C '

conduct i vEORPHRELYA BRTAY WSHER i (9% 86d CpReLTEHBR. Pt &A%y Pe

an

ani sot Lepi,e;oadugt iyegfijgpLconprising conductive paths io arranged in a
particul ar Fﬁ’oun stoot h check pattern can be efficiently produced. In a

pref er abl e enbodhernanypfondedroluctvdivegprptbdletd on aretdrsthictd veubeithajatl
structure ¢ rising a |ayer of und.wi re_conprising an insyl ation wire
and an i n?&%ﬁ?nﬁ”e‘%ﬁ‘% 5N fciff)rﬁon F% vgr%aéﬁ e{en'aq‘e'l 2 Ir}é’r"fi %gt ed is placed

in a spacecpahbtivé Ngafid Naa on 10f adddes o NPsehsd tived patdeuym. gand after
deconpr essi ng or vacuum zing the space, the nultilayer structure is heated
and press€8PEBCHI VR REBIDAR oLl hénfilei FEy R IFfiye PATRA| devBy: an
ani sot ropLc ngect | ' hSLN c&mﬂ&@d v s aligned

r egul aﬁjybcgg‘gbgyo %ﬁéclﬁlné%‘;ell h%%gt 2% pr%’f erabl e écn%cc))g{ﬁr-rlgnt of the

f ol | ow ngapooelwen toomerktdvod ofacbhduktbfe apamiis idrey @ongecgetdurani s cut into
plural blocks, and the plural blocks are integrally 25 conne &'@d to give a
bl ock haviAgSERlshcrefiad swravanar 28 T R h SrERE 588{%@ df5 t he

i nsul ati ogp¥kigadppears, which w de block is then cut to give an _
ani sotropic conductive film 1In this way, an anisotropic conductive film
conpri si ng havi e @bleamepsignedrper biahlaapasd tdprpdi Eateyiodtimhed. 30
SLED L Be SN0 ddhdiictiy pEefboeh Do A NAUAALLIY bESEOnbbLM S | woLNd
rol I -15ke around & core 2 ,-and an insulation wre 22 1s wound at a given
pitch |i keathaid porfiehebdyt eeapirepherty wflyt hetwekh- blkeal nsawatathg resin

film21 (Figs. 21 5(a), .(b)), and this : step,is_repeated. The insulation
wire 22 co ‘f%téé’eapégﬁaugg%ésﬁﬁr’e" %ﬂﬁtﬁat@oﬁ?f:ﬁgofjé\aférlréﬁ‘%de from
an i nsul agi A4y N£iWRiCRitScE DEME L ORHNSraukepapepl #her yn thegigef . An

insulation wire 22 can be wound by, for s exarrRI e, a_known w ndi ng nmachi ne
such as alhdtizedugialt ypesrefurendufiHdiendatiehitAd and- thA |11 ide. such

repeatgd pperati on.. A MLLELAYe], SIIUET e 23 W08LE: 828 DSt ing
but alsco in plural rows of conductive paths disposed in
parallel to each other in the direction perpendicular to the
first direction (second direction) in the principal plane of
the film {e.g., plural rdws of conductive paths 10B — 1, 10B -
30 2, 10B - 3, 10B - 4--*+aligned in direction X in Fig. 1).
When conductive paths have the above-mentioned particular
arrangement, a flexible anisotropic conductive film having
conductive paths at a relatively high density can be obtained.

A conductive path of such anisotropic conductive film
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resin film21 and a | ayer of wound wire 22A conprising an insulation wire
22 are alternately |am nated can be fornmed so (Fig. 6). Fig. 6 is a
sectional view of the multilayer structure 23 along a plane containing the
centerline of core 20. As shown in Fiq. 6, the mddle point M between the
centerlines Cl of adjacent insulation wires 22 in the oddnunbered | ayeYS of
wound wi recgpbainly copg indp gongaght BHLR s frasrvh @ igehed2besnieal and t he
centerline i_nsul ati i [ Ven:- r rs nd
wre (22n 350 Uy ' HEAERIH 8- 08, I ERR I ELARGRENE) PRt )
"'L3. To acdhvems tHi snerile popilyingsaolcad neff g delstligkilenlowr pse 2158
dislocated in the longitudinal direction (Z direction in Fig. 20 6) of core
2D bet ween AHRETRFE n (e PB4 SPETEPLC of ORI & fd Lo oA this %ﬁ?dl’%n%nd t he

even- nunbes £ HayRled ak WoWRLtW-b8nd@dy - 3indlAsucH)anfoiGypiied fromthe
core 20 side. Step 2: The nultilayer structure 23 obtained in the above 2s
ment i oned Strepctive Hddtmedezndiptesydibnss el ant kderhsohdti eynprasEnt coat i ng
| ayer 22b aofd t he ii nsul a%gondwi{ gaZ %ned Jshe [ nsgl atlilng. res(ixp r];é- Itrg 21 to

gi ve a bl SHE & FAEAY |F5yér stFULtUT & e %t fi8H 5??ng rfer?per’rature and
pressure tdagablar wfdppanding &M &éhe-tmirid abmpoassti havimg 4 hearddesul ation
so wire 22 and insulating resin film?21l, the heating tenperature is

gener al | y PiffGied1 3grminpdcon p? eF e ety Dasstt 1?36“-‘3?‘8@)@1?#%@&@ on, the
pr eSSUGE irr%c‘ﬂ%ﬂ?x'&%h?.g about, 3,520 kgf/cnR, preferably 5 - 15 kgf/cnz.
Preferably, a multilayer structure 23 is disposed in a space permtting
formati on of 22Thedecbtepra@ssnstrenr(thdcknessandf athercaeborives piatty) or
vacuum zi ng, rmltilai/er structure 23 is heated and pressed. In this way, a
bl ock of &SnHFEfFEFRIY sRehidiense fj?ﬁl 58 +Br nBATHi R I3y MR BRTE

unnecessaryaganoi fint NarMalddiiha¥ar hé UG43 b erObAHALEY By atdithd N 2
finally produced ani sotropic conductive filmare nore regularly aligned. As

used her eFAFBiRea dBe®PF c2NBIF TN PaZhpr é3L8FRNSHAG e ARt he
at mspher Lo, PLESSILS @f‘dcérﬁzi&qﬁ'l e?%:la%l‘.ﬁg?t agoél’?owhlﬂar%} lQ)OID%nMPBB @Hdﬁg cuum

means deconpression particularly e pressure o not nore t "0.001
MPa. For efld) cienprebsmatily ofott h@rgaphahheothgai,) nprangrefesabhy hetnore
preferably applied jin vacuo. Wile the nethod for deconpression or

vacuuni za®PbR Feamot0hdim.i cularly Iinited, suction using a punp (vacuum

punp) is prefergid eed QYuaisalFelrbbYe botdhedahienTBRNiCRAEsEPASE the
permtting formati on of a deconpression or vacuumis, for exanple, the

space i nsterdectivg Padidx and prefpsrbhaviibgitanes datyeeapsprdustiyet ai ni ng

t he shgpe. w { faqr j d .or L zed), the space
i nsi de?oa %%%ﬁ“l?]ra et o] % ?‘%@"'xi%% \ggﬁﬁlgngg‘z%pé e 1 Ig%.m\égﬁ#gb?mgeri al of the
ri gid boxcermnediorexarples, hawtialystsmehnaks idicposaduaitnenmastaw nbetssh st eel ,
carbon steel, bronze and the like, plastic such as polyethyl ene,

pol yur et ¥ diqAs Ehedsi2R0 B yofi ort WWG&‘I‘E‘B‘OHQBeﬂ%nd@%eﬂ}q ke, and the

like. As il dInferitilopel lkbhalBtdbe fhd s SURADALERFLRYN ANCodhiecddde, 2s
plastic films such as nylon film polyester film polyethylene film
pol yi mi de fil mWhed tthe Hir&anre ab¢twgemtewonduchirigePaihs anl Brimigdre™ i |l m and

the |i ! d I il . L li k
can beusa PR Bap g 28 Y8 (AERG, o ArRBekiBLY dpdiaudl
i nsi de t hetlradeacomes yagidy Zed, theef Hag canneel peadbfonsed ceddidynul ti | ayer

structure 23, reb re effectivel renovyi ng the unnecessar ap in the
nultiIayé?mgifﬁgﬁupééﬁg?ng‘ Therefore¥ tﬁe gisé&nce bé%ween conéugtgve
paths within a row of conductive paths is preferably not less

than 30 pum. When the ocuter diameter ({thickness) of the

36 conductive path 1 is too small, the conductive path 1 receives
a great damage along with increased number 6f use, and
durability of an anisotropic conductive film 100 is degraded.
Thus, the outer diameter (thickness) of the conductive path 1
is preferably not less than 10 um.
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In pressing for achieving the heating and pressing, a nethod including

i ntroducing a conpressed gas into the above 23 ment i oned space (space
permtting formati on of a deconpression or vacuum is preferably enpl oyed.
In the case of the nethod including introduction of conpressed gas, the use
of an inert gas such as nitrogen gas and the |ike as the conpressed gas
preferably enabl &8 SEHPpFesEABIPGHGHK PELYEEN oR2BFOY R thTducerParailfeCt St ep
3: The blo ti r.uct 31 L N, AhavaRat i ep 2 is
cut into aggigg?%?§%HE+J%%ﬁ¥ﬁ#%§%ggg.H#Eeg?%éb?%gﬁzls cut %Ig%gﬁghgkplane
form ng anaanghéswttdpidecdmbudtdtvieoi ilinr ei 2 4 condystdssarai lea@2ajti bsi de
the block of the nultil ayer zﬁ:ucture 23. Atool faor, cutti be any as
|l ong as it BBATERRCtHAT iR S&ﬁnﬁFrEeﬁﬁe%ﬁuf?Rﬁu?qﬁ¥QN§FFgga§§¥w§??ucture

into a fil guiE0EneXAdid & f oM@ tSIW paths Kk CfalaRd: tdhan! kke aiscases.
After performng the Steps 1 - 3, an anisotropic conductive film having a

group of cbeatwesn veorphitdtsivien p3thsundshdotd e Fencdeichive BRERS ned® That
is, insulation. Wr 2.(con [ i T r the ctive
20’ path 1 PP RHCART B o Bondiget et B 1HCHREPPEE Sy 10 AR0H
(conduct i ves Wweh&£BledZa)hadl ID@Ned FRgONE (& Ay eMooknvona dthe refo thetariloaeponds
to the rows_of conductive paths, distance_( bet ween the centerlines of

P dl)
al i gned i n8ff et orthf (BSTEBCECBRERET Ve WHT V2287 08 PESPBRTs? P
di stancg belyeell 7 0RAYGE peha! bsy (DMd pdysiide prawerabl $oRGkIGidMe pat hs
(10A - 1) 10A - 2, 10A - 3, 10A- 4 "') in an anisotropic conductive film
(see Fig. than B dirstranpeelferakty nonduats \tdapai’/Hd Obee fietre i Heanwe r ows

f conduct,j ths (D2) .of i sot.ropi dyct | Llovi '
a0l ust ed U5 CHEE RRBRREEI BTt SHATE o A BY ke PakkhR ifatRh o,

adj usti ng pde t howkvess k) ©fe tdietansel Betngen esdrmdfddime? battsnot nore
than 0.8 tine (preferably not nore than 0.7 tine) the distance (dl) between
cent er | i nd2etoveam @diBEeBInEAYF 0P FIHRIAEMEoR2AWEFedS 2500 cHMRfct idFe Wi r es
22a), the disiancehe i ; adj nt ws of
conductl?veﬂplzgt hs ?Ll)?) E\é@ﬁﬂgﬁ?@%ﬁ%%ﬁaﬁéﬁb@?ﬁﬁ% t ﬂgfi&#gt?%nbeh%g? ﬁegﬁg
conduct i velipetansewbehivaen comdwdticmndudthisvbeprehs d@ljcgneadusgofl). From

t he aspect of, sufficient i | at i bet ween _conducti ve path th ap s
botween coitiitidepRERas | OF H B i BRoERERPLY | HIE BET Y /2

Ther ef or e,o1t hinek @88 ah88) bOtwédls Watldutg ivespaths | whtiRin i ruweldr abl y not

|l ess than 0.1 tinme the distance (dl) between the centerlines of insulation
wires 22 (Cesdggtiveerarhes(@ba)P3)on the other hand, the thickness of the

i nsul ating resig.i ' t i asul,abi-onswi re 22 may
be suc%bthicknegékgsgggéﬁ?gggq¥%{aﬁﬁgebgﬁgg%g%ﬁ%gﬁg% bé?&gé%fthe

i nsul at i oronduet22eapathse(e npul atowsg ofespndectiv pattld APA s gendPal |y
selected fromthe range of 1 - 10 Eun. It is possible to cg%ﬁout a nunber
of small bl ekd0frond 15 9he B 6ekn FidmulYi 1akFandsty 4B BrEa D) Fssgshy,
stack thegensiBih BhOCKSrd# Fiveetd oRRBAGI pliadl the S H icohdabreash
insulation wire 22 (conductive wre 22a) faces the sane direction, heat and
press therpltbekéetd- i ieyral eoMsedti FEBIUCHE VR KPHEE APBa grleatBR Width, and
cut the.b kK havi a 2o .greater wdth I fi j iyen

t hi ckn@sssll\?\ngt hap gsne" f‘gr m%ﬁr%ﬁe\é&n%%ep\%mg?ghgﬁe@? n%l{lj ac%l%énéa\jmo?leizég
(conduct i Fégw Ep 2Pedng=i drs @alriaddelwher edgh arthen siat reyei ebowaductive film

having a relatively |ar rea_can b roduced. It .is preferable to dispose
R hunber BEREHarFe el drdetinh, Sall it Ghtee tenuieR, SRR Pt fut o
pernmittingatRs nRitom of KARCOINEesaLEBivE YaIM1 And BBt epidpgospr essing or
vacuum zi ng the space, heat and press the above-nentioned a nunber of snal

bl ocks. |RItREs WHFh grEaEdsSarjheLhs 1PaCRe bR YRR YRKE Shdaifecessar y
gaps 1 &eh0LAGeh Ml 1402 AIRUBLE 88nblc LARD UK p9ARARCDE, | AR, and as
a result, e conductive paths 1n an anisotropic conductive filmto be
finally pppen¢esk aypiDiare regul arly aligned. The heating and pressing
conditions here are _the sa s those in Ste revgg%raposi tion error

me 2. To
of stuck bl ockshP& A& RShPOCRE BpES2soP é’f’éﬁdgﬁngﬁl % a heat
resi st ant 3 HoX, hiaid i O RR teRRANBHAREco AEhPHES T8¢ hseMhBeest dewdlent e open
pl ane. Wen the stucK blocks are placed in a bag nade of a flexible film
pressed ahel u¥rd iamsiaddespacennsciar upa edEulard vodgon| bl §SReHoh&rfes to
the stuck blocks. As a result, unnecessary gaps inside respective bl ocks
and between bl ocks can be nmore effectiV&ly renpved. As the box and bag,
those simlar to the box and bag used in Step 2 can be used. In the
above-nmenti oned production nethod, when an so ani sotropic conductive film
of a type having an end of a conductive path protruding fromthe principal
pl ane of a filmsubstrate is to be produced, an anisotropic conductive film

I o o o o ~ a - Y



anount, and of the nethods of plasma etching, reactive ion etching is
particularly preferable. It is also possible to make protrusion by plating
and deposition by precipitating of ZS netal on the end (edge face) of the
conductive path fromwhich to protrude. Wien a netal is precipitated, the
metal may be the same as or different fromthe netal constituting the
af orenent | ¥A€® edndutesvespriert MEROrghite ERAAPYERIIFEF e i ncl ude Ni

| ayer/ Au | r o) |.at.1 ng.. 1By forgi ng:. i - [ o\Y;
el ot 1 ol ese AP aRLAEt EFpE REntnE Aiiien Sl OLRLTEL RO, MLt Bl ot
connect i onahakgekot £bELd rFHduGGRROTENM, 18] pesfér OB dalviee )30Can 1060 um,
advant ageousl y.sui)pressed to a low level. In_the anisotropic conductive
filmof theartisvlaply rEffshafrdnt 2PeyRdalt rvelddiths HPerppBsaRtsqtropic

relativedy.Bhahcdensi £ym and e Gisl @ maﬁnﬂﬁ%i BddddeorThamel ehecknbses
functional tests of electronic conponents such as sem conductor el enent and

the |ike, whereof isrpmefdrsabdy( ebeatr ddes)1a® amli gEogEdudrdynarrow pitch,
and the term'ﬁal l}sﬁrrfa}%e I's set hack fromthe component surface, are
per f or med BEFRGTRATYE 280 opi & cUWdut‘:"t‘i\’/Jee"ficf’ﬁ] LEFFSRafs
(el ectr odegpnéctivre! e ifa®iild teo N eliedit redRfueheveh pakiss Ofof a4 rcui t
board can be certainly conducted electrically. zo To be specific, when the
ani sot r opi NEIRERRR IS SFduGtdret fé 1 PeENS b ddi ifdmesiss ofs@dfitfinct i onal
tests of, ﬁ%%{ﬁrﬂ g(ﬁo%ogggt gy gi n the distance between termnals

0

(el ectrodes w dt insul ating region between adjacent termnals) is set
at a narrow pit ds afatestiader ot famm 200c)nayctiisef petthed ,nstownre t han 100

Nm and noreover, an el ectronic conmponent wherein the.terninals are

di sposed dTLSC HATMYpICPRUS IV BT ETF 1aks S Ee EETAPRST: | S-S HN &
position ofspudt |Asellekaridll) gbndhet ity Noleta@SmatBana20 HweH eep from
the surface of the conponent, can be perforned at a | oad of not 20 nore
than 10 MAECPH&H.t §6¥Ldnof lHBLBUR hatl SRdPRNATEef dikgorRE PEPEFEINEA v

concerng L Waideas 8bihngrahonl HARIe aRNdC! iy & ddi i, e fi st
‘embodi ment as A test -conAector. The a Isotropi c conductive tilmof the
first enbcdaErnainghbpeusédtias comdnaitiveg padhnécmay. béncitdslaxase, 2s

i t hi i sot [ duct i filmh t t wher ej Ln . |
are uni f oML HREIePEATtart TAPPhERINGT 80 Bk EPLEt Pont T LS honER R and a

circuit baaddasprdraprebshsOfien GRIPIRANG thawiag setdimaisl disposed at a
narrow pitch can be adhered onto a circuit board with relati ve%l hi gh
adhesi on $OIFECEAGRNTARTEE, ehsEATH flisnerefesebie. cIhfe@frsrmepheanedhe

ggi‘igé%g?io(&ﬁtt%%gg%g{gig)fgrf :&ﬂd&inééﬁ fde %&E’Bﬂﬁh@?me Lﬁﬁ\‘&?%@ gs a test .
, ppl1ed not only-to the functional tests of electronic
conponent sliameheasod skedal somdunt othesl aentseantlotdk shdmw: dfuta al so to the 27
conductive path is a circle, énd when the sectional shape of a
conductive path is other than circle, such as polygon and the
like, it is a diameter of a circle assuming a circle
25 equivalent to the area of the section thereof.
Preferable embodiments of respective conductive paths 1
in an anisotropic conductive film of the first embodiment are
shown in the following.
Preferably, as an anisotropic conductive film 101 shown
30 in Fig. 2, at least one of the ends 1A, 1B of the conductive
path 1 protrudes from the principal plane (2a, 2b) of the film
substrate 2. More preferably, the ends 1A, 1B of the

conductive path 1 protrude from the both principal planes Z2a,

2b of the film substrate 2. In other words, the ends of the
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functional tests of circuit boards such as a liquid crystal panel, EL

(el ectrolum nescence) and the like. To be specific, the test operation can
be done with a | ow pressure load for an article (test subject) having
termnals and circuit (wiring) s patterns, which is in need of a conduction
test, by inserting the anisotropic conductive filmof the present invention
bet ween t h&odduictiee(pash Sumre tDrefiedablyi pEarrudwafer® fottedtieng. <Second
enbodi ment > _j.o | i r ent .er a rbqdj econd ; odi nment ),

t he ani sot Pgﬁggkgggdﬁ%‘%ﬁg%e ﬁrpn%r ?dgeo?bgﬁggggeggﬁ%ﬁiégentl onl%ggrrpri ses, as
t he one desombbedntnaM®othd (24 cipadl atlenki bm shidsd idd eopdpawde ftoom an

insulating material and the conductive paths %éqoen trati 38 éhe film
substrate ZFRUEREPPRTEhi dRiEsBeIR+ERt FORCIRT 198 BeilRYeFniBRrdt BECFT HR%ach

other. In the gecofd LDOdiTRMshepaBorendRet i vned fl l1M1syhshsakead
conprises resin and rubber described in detail in the following. Fig. 7
schemat i cakl yeshosgnnedtaxst. ofhanreszen rdmrefonepdseihatsthy conductive

ani sotropi ¢ nductive film_.20 Th i substrat.e ConpLi .an acrylic
rubber andP 3%fr1)1agh??1rélr%°nree SKé lgl o-rllc_ogﬁé%c/n%eg?ﬂ“lcn?aolssﬂ%l n gg n\%’\ng? El‘é’lﬂphenol
resin. Eachatgstn iI1s daggtibrd &m getlsidrdpdlcowonlacaivesilim afol kearadkel on
of a phenol resin_as a crosslinking agent on a naphthal ene skel et on epoxy

resin, the®RFihy shiv@d e 2 cdpGHd t2ROREAL Y fagidd tavdPEhe BPREence of an
acrylic,gu f1d,p jypul t aneous expression of flexibility. A method to
obt ai n %sucﬁpﬁ?m su\l%s?ate 2 may be simlar to a known fil m production

nmet hod. For exarfle pmtnetshod behapht sihg Adifhnghae raght hal eh® skethst on
epoxy resin henol_ resin_and an so acryl. c .ruhber to_ a,suit.abl al vent
and Tor m g TR SRR, 8% P S (e TG RE T2 PLaRER: Fancth The oot al
wei ght of & napiihal-ere skekehbearEPOXY, resi @&Pﬁ?shbﬁgeﬂr&éi‘h@.g@@m|
resin and an acrylic rubber relative to the total weight of the film
substrate 30 iwn.pr éteiapyeipnad® thagsshenprotongiomrheighds @fashy #0d- 90%
As the jmterial.s th Cé‘%l‘gé' they ; - Hooned resin
and rubllraggr&:r{ﬁt éﬂf ?F%Hgéggg?aﬁe ; rfgirrpg%n‘gﬁ?l%bgglgg%%hﬁe@resi n, a
pol yor gandSilroxeneheesameand the |ike are nmentioned, s which are free of
any particular |limtation as long_as t chargcteristics qf the present

i nventi on are ndt*Si %SFF‘éﬁ?oﬁr}b?ﬁgq% °§2§5‘& 38? ﬁ’ﬁe ﬁ%a‘? rtg%el sctoﬁﬁlg' %tﬂ"et he
obt ai ned fddtR subsbhable phenaipuintpieine e BRENGhe r S6heY tpriiripaded to 100
parts by wei ght of the naphthal ene skel eton epoxy resin io during the

product i oPl@nef ZbnpEubBer bt &m SubstzadefaBry 38 theosaegt SHPIRETGAD, nore
preferapl ;90 ~ 78rp8]{%fepé(n1‘."fe' Qgt Fﬂgo}?ﬁgéﬂ/%egé ng cqut ?9{3ﬁ$&£1@1é hg,

contact point of an el'ecirode an anmount o e acrylic
rubber tomakeadtiedptoti®figariesidht Weroghthef pthec zphtgilaeneppkelitbeon epoxy

resin is during S_he roduction of filmsubstrate 2% referably 50 SpO
parts by Wi Gft SLRGHEORT o SRERAF 0 (eB6oRAPE EobyP VI SoPd Anapht hal ene
skel eton ep@XYekeshin ﬂm&mcmog&dna%ang?ﬁammwwi&@etakal eton and
not less than two oxirane rings (epoxy groups) in a nolecular structure.

The napht dkerétzbBoak@| et on epoxy resin is generally used concurrently wth

a hardepi ng age C in cLl : 0, m ne
etc.) tg ';c: fgr mgalq%ﬁ% e%%%r%{rl!:salqg\r?él Qﬁgt &%‘\f‘ﬁr‘g%%l?reqf&fgg&u %ge:%ﬁ\'?\ﬁlgﬁg Jt’ﬁeg1
pr oport i oponfiuthive geditth aff mome thileepetinnipal t pibema pypdveicee tokahet on epoxy

resin is not zs particularly limted, it_is EFreferably 30 wt % _nore
pr ef er abl §18OtLomc \GoPqnens dw BFefRE2RbYi LY 63iddt #fcemBF et RECBDE2Rhed film

substrat e; g Thes;agpht nal£ne Skebet Qi SROXYi JI8SIdY thed eyl brkgown resin and
its production nethod is also well known and free of 30 any particul ar

| i mitati ofondpetivshardih faomthpspsbhaipel Maneowpprsateroioo? phedbit or a

derivative thereof wth aldehyde,.As phenol aor dts derivatjye phenpol,

cresol othE 17 A Sink BTt Aot AP aHeresEors) pur bty B

acet al dehyse, d pf et dRRyden BHéYtwo is preferably 5 — 35 pum, more '
preferably 5 - 20 pm,

When the protrusion height of the end of a conductive

path from the principal plane opposite to an electronic
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29 al dehyde and the |ike can be nentioned. The phenol resinis a

wel | -known resin and its production nethod is also well known and free of
any particular limtation. 5 The "napht hal ene skel eton epoxy resin
crosslinked with a phenol resin”™ is a resin having a two- or

t hr ee-di nensi onal network structure, which is forned by bonding of a phenol
resin to afCBRPPEAE if ntegepdidt didouP)y &het pendd st Md™®ndd 15apRthal ene

skel eton epgxy1Lesibugh® MY 'AHCwivhbeRe LS syt %ofn?gggﬁtmﬂi nly
conprising an acrylic acid al kyl ester. As the alkyl ester, nethyl ester,
et hyl est ewhobat yurfsterisanduwere thike thanshefacntdbhridee cPhgocaenyl i endubber

is well known and its production |s nmethod |js also well known and free of
any particBi'gpP ?Fn?*%ﬁéaﬁm4oTW@'thﬁ1QEBEF?%&?P:? &% RE &ni sot r opi ¢

conduct ivecbhliitt sva Rl et@¥prbsbagdthermédraimiig enedsktesim and rubber,
whose thickness is not particularly Iimted. It_is preferably 2a about 30
yun - 10002Edhtiewr e ftdieaprytapsienshe it oS5ddieeshd &S frenti oned above,
in the ani i ctd i 1 i; BN I :
conductiveé%%?ﬁg%ﬁyééﬁﬁgﬁ?%%ﬁ%%hérggé?%ggT?ﬁgcond% ?&égﬁa%gr?a€léﬁ%ft

di sposed itodhe {3 |Iassuhstahateud, Wwohé ecdreduigiivies plaahed Eoass eachredirar and

2 trating the film.substrate 2 in the 1hick .direction. Both end
of bach COMDEITYEAE it apeC oSBT HETFOND atdl BAEkF SKRTERbs of the

above- npntiqned: fd [ Resubst bakeeds 25 @R ehadiyeat sWheLet not hg,£onductive
path 1 penetrates the filmsubstrate 2 in the thickness direction, an

enbodi mentcansugicvs patheteprduteihe fridrmashbyr dbesrPReehrd sfe direction
with the thickngss diLgstiopy, Tcéljf'@e{fhj!r{g %@%E%arcgna?ﬁﬁi%"%l{ n Fig. 7, an

enbodi nent wherein the cohductive pa penetrates w I nclination fromthe
af or enent ipered-dadtveck ness1ai selbstoatd MOiwikliewbeiagdihbiihédeto dioam an
enbodi nent wherein 30 t he conductive path_ 1l penetrates while_making a

curve rat FAIYhRE Bi nedrl yith tthe FRricabstizg OB o PHdR6HRR! BE2Rfese

embodi MBNtsy, dH2 HieW Shbibeafd NE. coBtachrikérariy elafd rede o20anaf an
el ectroni c conponent 20 and a circuit pattern 30a of a 5 circuit board 30,
whi ch ar e coesincddbpepath 1 hereonuias ifrempahe princihpat akane afndhened or

curved in &g LLbLISUPStS at §nds KO8 SRCLEPDA SNAPG RL-2BGNpEROALG!T Ve path

1 may be any shape,
terminal contained in an electronic component, whose surface

is lower than the surface of the component, and a conductive
20 path of an anisotropic conductive film can be certainly
contacted with a small load. This is described somewhat in
detail by referring to Figs. 3 and 4. |
The centerline L1 of plural conductive paths 1 is
preferably inclined to form an angle of 5 ~ 45° with the
25 vertical line L2 of the principal plane of the film substrate
2. This has an effect that, when a conductive path 1 contacts
a terminal, the conductive path 1 bends and the pressure
applied to the terminal decreases more.
When the angle (a) that the centerline L1 of the
30 conductive path 1 forms with the vertical line L2 in the
principal plane of the film substrate 2 is less than 5°, the
contact pressure when the conductive path 1 is brought into
contact with the terminal of a connection target (electronic

component, circuit board etc.) deoes not decrease easily, and
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such as a circle, a polygon and the like. It is preferable that the
conductive paths 1 be densely disposed so that about io 1 to 3 conductive
paths 1 will be in contact with an el ectrode 20a of the test subject

el ectroni ¢ conponent 20. By making plural conductive paths 1 insulated from
each other, the presence or absence of electric conduction of an el ectrode
20a of an &hest isnprceedpohEht the amddacetunuitto patitusitn (86&sef) athe circuit
poard 30 capshesppdepenteltdys LasLad JohincBial A Lndl Qi oW, 40,1
arrangenment pattern of the conductive paths appearing on one surface of
the fil m selfstr aben@ctiony.tB{dyt,i whachchendsi to vnalke afthea heedtliag al ong X -
X of Fig. 8(a£= The arrangement of the conductive paths 1 may be a square
matrix zo SLESHEWATI nTEiEgangde g &F Rerpiieterabdywalin £PG. " 8(a) or ot her
random ys packed 18424 reli® rdgaly , Wakhsgolth Ut er £} € F Q9R BntkeSEnPacK 4
preferable. As the materials of the conductive path 1, known electrically
conduct i vethatekliek eandustivenpreghedl 8 olmchinets tasfechm afi ahgle rof

property, ta) .Jmat.erials such. as, copper,, I al umi num _ nickel and the
like are pggf e%%blwé,%%a%hef VSﬁit'l’fﬂ%l glglﬂgectl‘zog’%el%&@t PrEERtt R TR f?f EBfper
and gol d afelmpsbgirrefer a2l endFehe éhes apecBs «Ff tekeebhiGeeORsusiding ty,
nodul us of _elasticity and the |ike, the conductive path 1 may be so forned

by pl atingt & TR it@ler PEPTFRIS TRPBUEIF A PFIPRdPAL| AF3R@%t4an &2, nore
preferaf Vor ahLMI0OH MBBL+WaeLELN a netal wire penetrates a fil msubstrate
to make a conductive path. O the netal wires, for exanple, conductive
metal w res sucByasmpdppengwsveh dednsteikutionl, Sad 8168tronli¢ heonpdoentwhi ch

31 are produced to.transm.t _electricity ar refe e, since they

provi de co&(nn ué ic\}gcﬁéﬁ:hgﬂ%gfi SUPerT or*is léﬁnggtlgi gs#%ﬂﬁbe‘??@é]u%ee£ani cal
property asika@sicallewsbape Déw tpieeSRrGld QBall BocheRhé®Mn PREMARGICULAr tO
the thickness direction s of filmsubstrate 2), size and nunber of the
conduct i véligmosed eanabdakppy dpitich «ify ngdt sprentbance®? dimg fiugthiss, use of

t he ani,gso pi (o] t] i, mQf, t.h Nt i pventian, _To L.with a
fine piI?ctﬁ{occaEI g%f%oggggrifgﬁ er%e’nta%p?atat %Pﬁhﬁggl%ﬁ ga%?%échlsofanngﬁ%%?:gn fan 50
)yun, the dicawenentohavies conducidace spauktiréovhsreirfdralduyriace 66 Et m.
nore preferably 1D -.60 Wn articul ar referably 10 - 40 )un. en the
section o%&FhEXE%ﬁﬁﬁ t%@e??ﬁué%QF'é%OWOFh%iEEﬂ?%??nﬁtﬁ¥¥ﬁﬁﬁﬁ‘o Foud

t hereof i hepecherahl ¥lebotsnidecapdheateRaMibd & SiridR Ravueguthe
above-nentioned dianeter. ' is Both ends of the conductive path 1 only need

to be exp¥8egedn the syofrcamf rhek teuminebsivfsehdadl frsmbsheate 2) and
in congjd j f b t Wi t Qﬂﬁ ele ic
corrpong&nt E%gbgﬁ%—lg s(’:']{#{:%etc%gaa?l % er \# %ggg?)?gljéﬁgiéc I t'?eg%ag%vgg,g %h‘gé%%?h ends
of the cofdomttle gatdgorierdo sprédherabbytpe otemdiendr amrtfheef Aent and back
surfaces of the filmsubstrate (see Fig. 9). In this case, the degree of
prot r usi o#SFFEMPheBI Nt andOH®k surfaces of the filmsubstrate 2 is
preferably abouthd prARuEusdn KeLgnhBr&f efddlehbaut, 28- 080chan. The
protrusion fromthe conductive path 1 may zs be netal protrusion fornmed by

pl ati ng beePREFiivePathe 1c SaTcEN9 LB PULERalr #liangst Re, f2hEulstrat e

2, or ishefgﬂﬁdélﬁié tréEtza'is‘t"% Erblshly panaty ahi.n aglﬁs LL%%&%t{rﬁte 2 may

be extended. Particularly, prevent” oxidation o e conductive path 1
penetr at i the tdtevd.| nisubise reame Znammerdai ahoge, | $t piefrerefidnabieetent ed by

pl ati ng dur,i form.ng a protrusjop. n the conductijve path 1 protrudes
Pt om the 191 s, B 3Pa2oR” BrASRE Pro e s nGrBel B Hoe HegPaE over od
With a medmlelsigionakt BampBSefit Ols&hRGduete@nduehbitt ¥t Gyr@d@nd al such

as gold, nickel and the |ike superior in corrosion resistance. 32 Fig. 9
i s a partiRan déwepapteusian beigihe Hrams sheoprénednalicelane fannnasdftet he
second,,enhpdi N, ; LN, thi I gyr.e hmﬂﬁ r i fferent
mat er i gl may %g Fgrlﬁgégg?m\/\eéeé\ht eéfregsal%lrillen‘g g#g%/?%?%? e ﬁf r%%s@ug’gtgr ate 2
and t he Hiddedectevénpabd fesgdretiwy errefemaplbepsoprus igro sed ghitsmapy

| ayers, and _the terjial ., my be sel ected according to use and required
properti @;esft&sﬁbgg FASUYLER DN tg’reop"@r”t%?_, eéPiefP?é g%nmﬁ;ﬁ_%ﬂ%ey and the Iike.
As a material peeberaSey, fAH diyJf 3nW BEhAGCE G COMIOL ik tRALANG.
pol yi m de resin, polyamde xo resin, polyester resin, polyurethane resin

and the |frea &b beineikrd brelhneTied mbeufidmosulestratei2 yisofcovreednbyot r opi c
conductive filmas a whole of this errbjf)sdi nment at 20C - 150C i s -




preferably 1 - 100 MPa, nore preferably 10 - 20 MPa. By xs setting the
nmodul us of elasticity to not less than 1 MPa, a test subject does not
adhere too easily to an el ectronic conponent 20 and the el ectronic
conponent 20 can be easily recovered after the test. Wen the nodul us of
elasticity is not nore than 100 MPa, since swelling of substrate, warp of
20 chip anBlghéngi kdscan rigsudssi theapoFdel 1Re pgncearréied? Biguitabl e

contact | 0adsgbe Iuenedtete talest Lo, oLl Sorducuion resulting

nodul us of detasis€s tandfcdhe sdwins eesdptancensfictlie/ e 2gluatiirmeapaahwhol e
means the nodul us, of elasticity of an anisotropic conductive filmas a

fini shed pfalduee IMRIUEg The FriFFRebs1dhtde c2Ad i pHel Ry iR HEGh 1,
and can Peigeﬁé%f&daﬁ% ROkl o O fensl g 88k in ”ngé‘f fent apparat us

TA I nstrunent’s Japan, viscoelasticity 30 neasure apparatus RSA - |1, 'test
pi ece 100 Bxefordry X R22ed by platisdrebbhta geaidilt hend nFhaiph opbectimiss at
frequency 10 tenmperature 20C .150C in one of .the ane expandi ng
PP S0 Ll b e e S ta g Sl Stk i S

a met hod cdxfiliddhHar@olthenadddbus Wi Pdwpsi/izd luyelr BR aDeSOFsDGHL
conductive filmis not par;icular{y limted, a nethod for inproving the
nmodul us ofPiERT-ci By Fermiravs it /B Haves) b&mﬁﬁ@?trqﬂcﬁﬁ%d{}@émﬁe hBunt of

an acryjl.i #ggﬁg ; f%?%. I hal j a I oportion
of a nalghﬁ% ene n&%ﬁ%ﬁo%gﬁﬁggtng%%t azgcnég%sal%e %t 5%33%%%/ r@gﬁﬁ;c’%’o use an
epoxy resimergridn@dppentitusésninhébgimgpplar @nd off ancondnetiwy g i n one
nol ecul e. To reduce the.nn?ulfs of glas.ﬁpitébof ag a 'sotrqgjc.conductive
film a ndtitll P& EBFEBCEBL RIZNDE iferitiBhEUPEER2HR DT & P2 Y

thi ckness 10fyelrh®yapils@ihgPis £ORGRL I/ &Hed Isir@bckheri shPrameir ivheention is
preferably 30 - 1000 Nm nore preferably 50 - 500 )im _ Wen the

t hi ckness Segdystivespathah B9 Jhfh halghthdrepnthet PRitairgl &leder ode

(parti gyl aﬁ{'&l% gﬁtﬁﬁe%{%?*&%% S} o) e Bul@SLeSUP) 18& S Ay Fira%e%r abl y

achi eved. ness is not nore than 5 Eun, transm ssion | oss
due to thé&ormeHubncelabimg. t he | ength of the electric conduction path can

be preferably r?duced The thic r%i%s of, ai ‘zm-il_sotro i.C cf(r)nd_uctli v§ film
means, of the dfStRACRdHesibert SFORRRS SPLEREE AT St 6P EL8GRERRFve
film thecorpbAdAt| 806k ad s tdhiconductor element and the like, which

is the target of functional tests, may have various forms,

20 such as a flat pad, one with a solder bump, one having a
periphery of a pad covered with a passivation membrane and the
like and a surface set back from the surface of the
passivation membrane, in other words, one having a terminal
{electrode) surface set back from the surface of a component

25 and the like. In addition, the circuit beoard may be a circuit
board as a product to mount an electronic component, or a
circuit board as a test tool prepared using the same as a
model.

In the first embodiment of the anisotropic conductive

30 film, a known insulating resin material conventionally used
for a film substrate of an anisotropic conductive film is used
for the film substrate 2. For example, various thermoplastic
and thermosetting resins such as thermoplastic polyimide
resin, epoxy resin, polyetherimide resin, polyamide resin,
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direction perpendicular to the plane expanding direction of 2s the film
substrate 2. Therefore, when the conductive path 1 does not protrude from
the filmsubstrate 2, the thickness of an anisotropic conductive filmis
the sanme as the thickness of the filmsubstrate 2 and when the conductive
path 1 protrudes fromthe filmsubstrate 2, the thickness of the .
ani sot r opi 8134cerndirRtiNe BHENPHYs TEERBY aRFYY Hife TRSan&olyepRRerdl BBt ER ends
of the con IV ) I t i i ; i pi tive
1 m of f e S et A A Gt Base Sra I g A earar &l S5rots due
t o adhesi onheflilww Mmileruwrdesweicghlastopenedssh b plolyocatbamben used for
34 the test of an el ectronic conponent and.the like at 20C 150C. For
VESTY TR

produci ng EHEMRATIHS &LeSHATETT OO RS 38EEEna L 3T hent , a
met hod fsOrp@bf i GHrEobUeEUEE ¥NLsedmed drlte tG@NdUGkki;vanf@athe 11 panetrat es
the filmsubstrate 2 is not particularly limted., As one exanple of such
met hods, a%2ardee mendd onedWp 98y 0FEES hexeddy hshe cOMpPR LR BT iBESAE a nunber - of
i nsul at ed tiVg W_r i | vent separation
from each r@%ﬂ%i,calangscgt ??’RSQPﬁ %fﬁg%celgﬁsiﬁ%?i@%%ﬁf%gﬁgég with a plane
form ng arebngldnesist.h Biaehthewsndpdiaadiel ethsodeeasia £ yiddfiegapllane can be
mentioned. To be specific, a,nmethod conprising the foll ow ng steps of (1) -
(7), or (ﬂat?r(lal éﬁa F’?S’aﬁ‘éhn%_e{}h%rﬁi%djl(q) Og §Peﬁnb?°wg‘ﬁﬂ‘i%g, around a
core, aofiddAhRmIvesiERImanyridfsd selshasahnicaeniianed naphibakans skel eton
epoxy resin, phenol resin, and acrylic rubber as a nmain conponent, (2) a
step of wivadiieyst meteohads conctucad Vd lhetral phassinavengarnd diubhstrer of 10 -
60 )un at a_.given pitch 3 p-of  fur i nding p edly thereon a
film a zé“aé%’ﬁdﬁgt‘i vEtéxarrrﬁe?l(aﬁg v%%r Z@gafﬂ'?‘%ﬁg %’b‘%ioun uc |C{17ea£1r§t§1 Ztc'\ii/fre, w, (4)
a step of dxeaipileg apdthe PlLSSidigdrhdneubieotri pedidrestlephio3phaned)
integrally wel d-adhering. and/ or. press-adhering the wound filnms tQ forma
coi | bl oci@rd( 8PPy (Sieptht RRARAITIThe SX3TPLIBPoRK Dbt AiHRRPT MaSEEP3L4) in a
zs given thicgkReSRRY {dcifor 1819 L 2uRLATLAD ARGLEr tdhd he insul ated
conductive wire as.a section to give a film (6) a step of etching the

i nsul at i ndprégshypénetroXybunylickhe-podsatyrebehi ard the (18)ket.o protrude a
conductive netal wr .fro§1t e fil subs.trq{e .30 é?é a.sLep ﬂ‘m fol%rther
preci pi tating & EERTERSENARRAES surt R 5 TRE oAl FVE" et 1™ Vi'r e
exposed omhkheitst nafbdsiniadite ief pkle€etbbbe | 4k ea pteaiidorvlric@biedor Nag 5) or
(6) for protrusion fromthe filmsubstrate surface. Now a test nethod using
the ani soBEBRFECRBACRIRARETSY [SHC52S Bf SPRECARAGTIP T MISARRENE A sTeXpl ai ned.
The tesd $4RLeClnd Sl R RGOBECFoUPOBER SRV Alrdcgask one el ectrode.
Here, by the “electronic conponent”™ Is neaht a conponent that expresses
function Wgnbsettopic cordiucttior fhdml ng$ ualeshaslen icopdedesabiyel @meni0
liquid crystal panel, high frequency canmponent and the |ike. lication of
the test ]ﬁ%‘i‘ hdt ot T HE br e@%ﬁ?%’?ﬁi@%‘ﬁhﬁg})ﬁg &l &8t ¥Bdi ¢ %Pﬁﬁé\ﬂ{gsaﬂg

senmi condugl gt flemi £ 6 J MeRspeeat :8IndNa edBednianivi sterpasentital heasinger the
application of the test nmethod to_el ectronic conponents. io This test

met hod i s3ePRFafeter (PGP By, SaIkenEWETHIHE IRC-Insefie MFaspP2amesst r opi
conductd vsorﬁa%@d&rgﬁ e taheeg%gﬁggoﬁfm&&ié r&\fﬁ}ﬁé&w’%ﬂpﬁe 8L AELE QUM C

conponent 20 circulrt board 30 and, e applying a given | oad,

el ect ri caftgm comshyr thhieg dameet£cn s othiat coparerfiac20cfAtberfiihy to this i 5
met hod, even if warp, .swelling . or step i rresent. .in_an el ectraonic
conponent >0 Hhith % °di rtz‘ﬁi P“E)BQFH‘?%’O? ‘tp%é“fr?ﬁlg& %&&f"ce’égﬁ%%téﬁlea film 100
de;or M5 tEombsad freguenvheredynan £t ectiage ra@aref rapsel e£td oy ¢ conponent
and a

5°C/min and the measurement at -30°C - 250°C. The thickness of
the sample to be input for measurement is a thickness of the
film substrate in the anisotropic conductive f£ilm.

The anisotropic conductive film of this embodiment can be
produced by, for example, a method including the fellowing

Steps 1 - 3. The following production method includes cutting
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corresponding circuit pattern 30a on the circuit board 30 are 20 suitably
brought into contact preferably with a mninum | oad. As used herein, the
"circuit board" may be a circuit board as a product to nmount an el ectronic
conponent 20 or a circuit board produced as a test tool using it as a
nodel . By insertion of an anisotropic conductjve film 100 25 between an

el ect r oni c2cBapbhEaite DG HVF A e Péark poBRE.BMNY & ldvect PEJECYRY ¢Hre he
above-nent'g.mgpj | ect [ e and, ti he
ani sotr opi{:: condﬁlcrﬁcvarenopﬂcs%qgggggrg%ﬁ%?hl nt oé f(}grﬁfo%cf?:g&&% tlﬁ%ggﬁg%%h%# It is
pr ef er abl eas hiatsu Tee: icen chestiny €opaktisod de denesselperdipbpogedfsa t hat about so
l1to3 conductive,vpat hs 1 will be in contact \Mtgf' n el Ect{lode 20a of a
test subj et U T RHIIE S FRFoABNEN T2 WGP FEF D [}gf“i'eﬁ i t#e%direction to
press an afiSHAIARIG aanduatede hl i JORAK 130 teliekhegBi ¢ wRI¥oreNt 20,
whil e inserting, as nentioned above, the anisotropic 3fi _ conductive film
100 bet weetpntireldiiaet thei thickpenentt 200 digudadiipguiresbbaf #1m0.the | oad in
S " et BEALELRTRYs b1 S FRCAIOUR LD B fsodeodiaXi ng the
circuit boar on a base abl'é) "and pressing fromthe electronic
conponent édhducdiide. fihm cantbetadjpactdden ths gpodf prabi yi&md. gMorEove 5000
g/ M per one el ectrode of an el ectronic conponent, and when a cgircuit

board 30 AR @FdSCELPPIGLFRREVFEIYS &tiln COMOILSAPFCHEPRFRG WY RS y 100

g/ M2 43000 JG/BP inTHI BaELIERLer IAhDAY Bh¥Ek (85808t ALY M an
el ectrode 20a of an io electronic conponent 20, and is in the range
decr easi ngfificieonfzcpredgsedance. That is, when the contact load is |ess

than 50 g/ m®2, followability,to electrode i.s diffi . 1 chi nd the
connection beco sauﬁﬁgt?ﬁ?%le( eei'"g:’c drcj‘lm(?n%oﬁ u‘égleo#gg‘%&emo% :}Onmg%\eﬁggch

100% , andethed,i & ARXTEEUSYySO I @rezonpkegingde PhHawfofamwoahect ronic
component 20 is deformed durjing the test to cause defective connection
during noWREPNGOMPEESIRG &% | YRSUWHREH Ofn WeFECRRBNRR EHHYGTEMI KES18n

el ectrode (hayi ngy cRroFL Us] QI &ieGRt 19fiARPE 2O Flbeq 200 o) UBacaUCh as a
sol der bunp, a solder ball and the”like, the usefiul ness of the 2a contact

| oad i n tpermbbvergeftimmeibnr afge Hecompsespien ppomaramm, Brd afdaract | oad
per one el.ectrode”" means a_val ue qbtained by divi.din total | oad

th .
Bppl i ed t BSSRPRFSRE T OF ARRAIRAERS0 BS TRECHUNEES "BH tia¥Fodes 20a t hat

have coneszsukflfe CONtiasdtddheim@birBsskar eo §hee el egidcdder2@aei s an
el ectrode contained in an el ectronic conponent 20, a test subject. The
total | oa@udapplaver ohtFurEicect FBntRLT Iffoné®t 328 SEAROBEC cCORFMTEE by, for

exanpl [ B fd i IR ;0an sQ il q_%% RRhiedwhile
sandw E(;Uhi Jﬁghétn&gmrflg)’tslo&talrrI icc%nc%%r? ﬁgtgl g%ﬁl%ﬁ%ge%et ugn ak e?ect ronic
conponentoBfaametia circuit board 30 as nentioned above is preferably a | oad

thal oot eases e heknge ol Lie SMhSASH G WIRLAIS. AL 100 by 5 N
production methed, a block of a multilayer structure is cut
into plural blocks, and the plural blocks are integrally

25 connected to give a block having an increased width of a
surface where the section of the insulation wire appears,
which wide block is then cut to give an anisotropic conductive
film. In this way, an anisotropic conductive film comprising
having a relatively large area can be efficiently obtained.

30
Step 1: As shown in Fig. 5, a sheet of an insulating resin
film 21 is wound roll-like around a core 20, and an insulation
wire 22 is wound at a given pitch like & coil on the outer

periphery of the roll-like insulating resin film 21 (Figs.

21




37 el ectroni ¢ conponent 20 in such conpressed state, warp and swelling of
the el ectronic conponent 20 and the circuit board 30 can be efficiently
absorbed. The anmount of dislocation (anbunt of decreased thickness) s of

t he ani sotropic conductive filmduring the test can be directly neasured by
a mcro conpression testing nmachi ne (Shimdzu Corporation, MCT - W. A test
subj ect of 34a) el &ty ormnd ctgm@oﬁéﬁp 20 rerertrdri @EPI ynebhattee A 122

appl Vi ng a.1,080: 10; (LSl d G d:0 P LEELT 994 Caf PN 1201 JRECoab N d St 1S
not particularly Tmted a1 Tt requrres el'ectTic conduction to an
el ectr oni cfeamnpameiris 2 tamd; ey ihe, whbth ekxanfdeied anf theatuoarof el ectric

conducti on or, measurenent of contact_ resistance_in electrode 20a. isS
Exanpl es TReFprReBhttherrdifti ot i PAERedrR dét GRT BY W/ A¥ng TIPS

exanpl es; whi b &r & NQown0 wRBd$AFShE LR IhaSsddHN Al WerieENaaD! gydd AN
al um num cylindrical core having a dianeter of 320 mm Z and a I'ength of 270

mmis set begwldwminglingl magpéneegud athen hidieng Brchicle XadRAted)2, Nitt oku
Engi neering Co..,. Ltd. n.which a_ 50 utn-thjck flugrocarbon resin film as
2O ot Ihearae Ay Sertethl 2 Hhere iR F naT A T

pol yur et hares &l astienen hadi Bglayédbbervdiaidingse abA7bofipgl €5y (@smer LIRS,
zs Nihon Matai_ Co., Ltd., softening tenperature 60C) were wound, and a

heat - r esi stnFitlafdiopuréERanéd eBat UG- CopaBrnAlre Fof et ™8 vim
coated i { [p)gale)respoband hal YULELBAIRS] N 2oyP At tleChgssioPayi ng a

di anmeter o )ym was” wound 250 mmat a wnding intervals (pitch) of 100
)yt n. Themstmfdtarew?ddehgng 8 phereropirastindngolthar eembeml sleastfoweref i | m

simlar tq the above, w ndi.ng of heat resgjstant uret hane, coated wire
was furt hg')r0 T ePBat B B4 &lﬁé %dquﬁg%ﬁ?%ﬁ Q%Je?%%}gﬁ&%gflegh?ayer s of
wound Wi r eentRe18¥e8- BUNPLr a8k d ated Snefu1weund wires 47 oin tdhe oaduge side were
di spl aced such that the start position 38 of the insulation wire w nding

was noved Tyrbsgedmlares fnect oigindiiiFgl (dlfect Fon?dt ThHY ASufoNtirrd
cyl | “d%f%'roﬁl%ﬁﬁelgg 26 ofhe My gt?xef EHHFQ??EQQ%E & el limsyasryopnd as

aslip I"'m-on er periphery a mul'tiTayer structure in which the
t hus- obt amied £hetnoptastaonptedirletyieascoé| astndrewife | fAZand &, aR3r - of

wound wire conprising heat resistant pol et hane, coated co r.owire are
al ter nat efy PA&RifA i“é’g? MY e S ﬁfcgﬁ‘léﬁgn'im‘?n f)‘f’ftq:é”\%aglggf ﬁﬁn‘ aefé’upport
pl ate al oggntBeeCyhi drialpsianenel okhRig@iRy isA RAGNPRLFEEL 2P0are
formati on of a vacuum space was prepared froma 80 )un-thick heat resistant
nyl on fil fiiglooatesh in 1830 langinpddned- doBegbiamo SHFSCTAPRt é8 Bb9: Ltd.
sof t eni ng .t enpe re; a a a %ég i ret s 4L d.), and
a nul t%({]agsergPs%%%t%Or et,?ez%c%gr gﬁgnaag éﬁ%%%?? p té:(sfdr?f RBubfl witd

(22A - 1, 22A -~ 3) and the even-numbered layers of wound wire

(22a - 2, 22A - 4), as counted from the core 20 side.

Step 2: The multilayer structure 23 obtained in the above-

25 mentioned Step 1 is heated and pressed to melt the insulating
resin coating layer 22b of the insulation wire 22 and the
insulating resin film 21 to give a block of the multilayer
structure. While the heating temperature and pressure then
vary depending on the materials constituting the insulation

30 wire 22 and insulating resin film 21, the heating temperature
is generally about 120 - 200°C, preferably about 130 — 180°C.
In addition, the pressure is generally about 3 - 20 kgf/cmz,
preferably 5 - 15 kgf/cm®. Preferably, a multilayer structure

23 is disposed in a space permitting formation of

22




is integration were placed in this bag. The fil mspace was hernetically
seal ed and sucked with a vacuum hose (connected to a vacuum punp) to
vacuum ze the fil mspace. Wiile naintaining the vacuum the bag contai ni ng
the core, the multilayer structure and the support plate was placed in a zo
heat press treatable autoclave (Ashida Co., Ltd.). After setting, the

i nsi de of FRECPDHRSHERN FAVEFULS  nake EREST cPIMRIRSSIGY CRe core 155C

(1 emer at Upgchal fend ot 419, 200C) -,aL0PY 4 Ly Wi Heg! DB, YEs Prigssed

with a nitrogen gas 1o ma e pressure Inside e tube 10 . After
the 2s corehismpey atairkelcarid offhe poéssliaper nsthesttudee ceeabbefiothed obj ecti ve
| evel s, the tube was cooled until the ten$er,ature in I&?‘i t he tube reached

60C and t hE1HRYLS 1YW A8 URDEGSSTREY 3R 7 e AT ShEY BT was

taken owt 9%, thes ERAIAUSARALAsT Phlal £ i Dl PG dankedr ahedowbdiid he
mul tilayer 30 structure in ich a thernoplastic urethane elastonmer film

and a | ayetordugiined fdilme agenprrei ngohbaly adliigngdt heturath hesgied copper
wire are alternatel | am_na ut__of,-t.he , d the core which
had been a l?%c ed Was Sgeltoglcﬁggp!g%e%?g¥ﬂlepeafsén%elr%§%t Fgﬁgdt{i% | -1i ke block
was cut i nitm@bheridipdlessaectangdl bs ddroadesl 16f nb20mbEei thaenids MFEZ mmin
width x 3.2 nmmin thickness and after |am nating ‘mese, t he | am nate

bl ocks werd@%Haqum AeanFnPRGATRESS RN RPTFISIETHKeFR the R TtWeen t he

bl ock amd fhe rﬂdl'%eg,h%l b.8b1tM8a bO¥ oS WRS:diontMerkivAl WH RUE Bhat eckd20 MM
X 62 m was placed into the above-nentioned al um num box from an openi ng

on t he uppwatsing and preshiéndoks amkopaferapper applisdrimcafo -t he

af orenentigned lam nate. .Ip this state, .the alunm nu . cont ai_ni,.ng the
ot nate. JE9T5 1BE ARKRpd o Pok eli¥e¥a it of YELDHEL B G AR, |
whi ch was pased cdunatrhe abeyveed ThuddEienvasipbagegund araduind @guaye. ithe

al um num box was heated to a tenperature of 175C (tenperature inside the
t ube: 200BFrefgraRdewler WAFEaPtHE%-ube was pressed with a nitrogen gas,

such that the pressyss,Lisids di S¥hdicpauRs 1Bikg! deifacsti @k kS the core

tenperature and the pressure in the tube reached 1he objective |evels, the
i nsi de of deltempubesivas cootazium iB)CLoandxemple prefys pmagadnsédeased. Then.

a large size.hl ock iin which the |l.am nated.bl ocks re jntegrated s taken
out of thé:lﬁég gﬂﬁ the® ot (C}%‘T?‘ St rﬂl?i"ﬁég% W?%bvﬁeav? Iie%gd?lﬁg asunaga
Cor por at i @hpsowt Rbut Nge flmi2e ioht RBgANakchbAptédived Y fiddunmioky) | he

conductive wre inside beconmes a section, and a film65 mmin [ength x 120
mmin wi dthexspeee) imside thikaehassenas suflexiblerde lay @adgéhenttbattern of
the COWU%%VﬁaPQ{Pél!&tE}Fe 23 A0 88k' 99',%89'\9&%&151\}%% flelcqN BT £R2F €gs as

above was observed using a stereo mcroscope, and the intervals (distances)
correspondiag, t llinudy staifilgsslstayl wecarmmasuresd bpranaecendcope. As a

resul . D} yas 190 Jun. DR was 19, Nm B8, 405, 407,148,200 D4, yeg. 70 ) un

resin, polyamide, polycarbonate and the like, and the like. As
the flexible film, metal films such as aluminum and the like,

25 plastic films such as nylon film, polyester film, polyethylene
film, polyimide film and the like or a laminate film wherein
an aluminum film and the like are laminated on a polyethylene
film and the like, and the like can be used. When a bag made
of a flexible film is used and the space inside the bag is

30 vyacuumized, the bag closely adheres to the multilayer
structure 23, whereby more effectively removing the
unnecessary gap in the multilayer structure 23.

In pressing for achieving the heating and pressing, a

method including introducing a compressed gas into the above-

23



so elasticity of the entire filmat 25 - 40C was 17 - 20 MPa. (Exanple 2)
Usi ng an APS (Advanced Pl asma, Co., Ltd, reactive ion plasm systen), the
sections (both sides) of the anisotropic conductive filmprepared in
Exanple 1 were treated using CF4 as 40 etching gas at a power of 2000 W
and a gas flowof 0.5 L/mn for 30 mn to prepare an ani sqotropi c conductive
filmin whPeRtieredfPaste t(592CEnBEETE VR DAL FP IR THo8t Pdd8d IBFBRPBEREFLOT

princi pal pl a\ragﬁlm) tihe pfrjelf@réﬂg%é%xg%?o =t 19n) ¥e dBSe NOAUHE n2@ha

el asticity of the anisofropic c V Imat 25 - 40C was 16 - 18 MrPa.
(Exanpl e 3)ndbuainA\RS tradivanded €fasoepr3med Igad,, tbactiseeof oan plresma

system, one side of the section of the anjisotropi¢c conductive,io film
Y epar e 1 @51 NG OPPBAPET BT P K 20 ShPnGOJRESSToA Sner | of

2000 W?n%@eﬁzsaﬂﬂyo\@rﬁbl@s5sb?ﬁf@s§ﬁn3!:9:'_ Hx1dizattBat okhenend of the
conductive path was protruded fromthe principal plane of the film

substrat e ¢§Prdurtiiysl wirgne facing the circuit board) for 15 Eun, and the
ot her side of the section is was treated using CFQ as etching gas at a
power of 2000 Wand a gas flow of 0.5 L/mn for 60 min, so that the end of
t he conducitiese JpatThewkdopkodf uthes riuloohliadyerpsitracpake pAinien ofhid dolviel-m

substrate (pri,ncipal plape facing the electronic conponent) for 30 )un,
wher eby aﬁ“%@é’@%ﬁi‘zepcgnﬂﬁc‘?‘ﬁe"%q @A 53 ﬁ‘a??n@ ﬁlgg?fg?’é‘)rhneﬁrsotr Fon

amount ;gt gikgxend efirt BecrQNEAMCt M PFhmli hgMeBaghg D I it alned! ane of the
filmwas prepared. The nodulus of elasticity of the anisotropic conductive

filmat 25nsuj@Cimmswibe-227(ovgivqtBvenplice4f2as Theids odle prlogdred in the
above- nenti oned t in i r k- , n

Cor por at i E)trl?)e, s (])“ ¢ Eggéfh%t%\?é%u?éc rzlgg'si %gé% atﬁorz%\éj%t(é: i gggt %g??%éa%a
centerl i naonh) ashetcoeaduait vthenir@ulasida WEEONES andenit ahe and a fil m of

65 mMmmin length x 120 nmin width x 100 )un_in thickness in which so the
cent er | i nBYLEGE LRKBY pf BFIF “WshdidE Pe Fpalhs BWr R*EAPARgl 8 BETE553% the

vertical Lipge, oknihendri NG Rale RisaRe of the filmsubstrate was cut out. The
princi pal plane of the anisotropic conductive film prepared as above was

observed by a shiftevrperimoupw, thrdSteps4l - Ieadn anisbteaphcconductive

path (the pl ane,expo fromthe principal plane .of the,filmsubstrate) -was
an el i psggnw?ﬁwgeﬁg&'hthearvﬁnﬁePe%FOBBi ﬁégl %g%cgun?ecelrvlel ﬁ)ea,%h? héndfslst ances

bet ween t heuseetEsth NEtfedOWatsReNdli BJobtaied D2ThE8 88d Msiudiian 5 1 (a)
wer e nmeasured a mcroscope to be 100 )un, 7 un, 107 yun and 70 Eun,

b 0
respect i vBEye Fhelronduetdes vore 2hat h?%?%%ﬂmtﬁs) tHoe thfi SBEFBEFEYRonduct i ve
film prepared f‘so?beﬂ'}/% ro%SrBE?@F Sgn&ﬂf-f‘ﬂvé}:ﬁ%l@rﬁ §h,chh B9 i GRSy At PoVer Of

2000 Wand a gas flow of O. mnio for 30 mn to prepare an ani sotropic
conduct i vécéndwativerigiest B@aéndlbfnedelw ondudiayes pdt wousdpvitesidd® from

both principal plapes of the filmsubstrate for 15 Eun. The | us of
ol ast | Ci 1§75 S S0P pr B BB ER T F IR D5 SLiGE GROCTE - 18 NPa.
between the centerlines of aligned insulation wires 22
(conductive wires 22a) corresponds to the distance between
25 conductive paths (Dl1) inside rows of conductive paths (10A - 1,
i0a - 2, 10A - 3, 10A - 4-**) in an anisotropic conductive film
(see Fig. 1). The distance between conductive paths between
adjacent rows of conductive paths (D2) of an anisotropic
conductive film is mainly adjusted by the thickness (d2) of
3¢ the insulating resin film 21. By adjusting the thickness (d2)
of the insulating resin film 21 to not more than 0.8 time
(preferably not more than 0.7 time) the distance (dl) between
centerlines of the above-mentioned insulation wires 22

(conductive wires 22a), the distance between conductive paths

24




is Evaluation test 1 Using the anisotropic conductive filmprepared in
Exanple 1, the foll ow ng connection test (electric conduction test) between
the el ectronic conponent and the circuit board was carried out. 20

[ el ectroni c conponent for eval uation] conponent si ze 3.8 Mmin length Xx
3.8 Mmin width x 2 mmin thickness electrode size: 0.3 mmin Ien%th x 0.3
mmin wi dt Peiuessr 288 agpatt FoRR oL RPnduckivanBeiBat () Saltheged

peripheral £l.9GL.t0dg.A" LROGSIEN L %ea:%%n(ebaam%l@e%ﬂniwtwht aboard

for evaluation] substrate: glass epoxy substrate (FR - entire thickness
i ncl udi ng ciowceift cpatitetive lpamhso(Dlat ilseef Fégr cli t Wrdtmhthadaspeer v

dt h of tt 0.3 t t. hod
\;.Mnl sot ?oplclc?r %gﬁﬂb {?Fvgrr"?n’f]r%ﬁ %’lgaﬂeéﬁ'ﬁfgg@%bb\ﬁghy?rég%sg’gt@%nké Pconponent

for eval yapReaRdebh@uet ivdidatheand Fenidd wieyadnatiflaidgareephact |oad
is applied fromthe el ectronic conponent side to observe if the el ectrl o

conduct i on fhémywediiereforige tBifknass (dleqd dd’é)llé\ftlflﬁer@ﬁé’étfb]ﬁ‘?%
conponent ?Frgs #6%'301@ aers% Ct?l@nbﬁ ?CQirﬁé’eﬁ}é Gih QBWUBQ{:%' At all

5 points). e contact Toad required for t poi nt el ectric
conduct i ontMIaScanﬁei\Eh:esE\neﬂ tia:tsiuaattesth?rém ki (rtgartdm@tanesmresn Zz2a) .
conductive filns prepared conpection test

| e the foll ow.n
(el ectric EBnHBRtT MR &"’t’)‘:{'bé:%egﬁlf:gﬁeﬁ? Rt ot AeHHGEH T8RP ci r cui t

board was eaaﬁiﬁrg P&;l}er (e ¢ eBle rCORPONEAL 1 1o re adabboRby i e COTRPNENt
size: 3.8 mMmminTendgth x 3.8 mMmmin wdth x 2 nmin thlckness el ectrode

size: 0.3 mq:lnnetsm@tm neqnusemnfpn whelt pordintrsihesfioa) ebeFudes: tipp
arr angenent n S ELAS 4R 22" 5n8! SALT 208, B AP G A0n( R I G AP

S
conponent surlface e e arrangenen Cl I‘CUI'[

board for Qé/ﬁéxb@tly)rﬂel%léQ%Hr &8 ShaSsarpdXf qubstoapm. (FR - 4) entire
t hi ckness including circuit pattern: 1 mmzs ratio of circujt width and

interval width oft &isr 88SE1BaLt EP nCRE PWE FmremPeimP( &val bR 1S dti8d] An
ani sot 1 api &, £ Qdat 'o\fem&'lltﬂhg fi spased;hetinesn Ehepeh ech o0 Goreygponent

for evaluation and the circuit board for so eval uat| on and a contact | oad
i s appli edssialdmitlecks| dot sothacttm!pmvemhas:l ddet gegbsenvef jdagthe el ectric

conducti on, bet. en all th electr f the ectronic
conponent Ja{dellt%ew& Fear tE%og Ctjb |ev28 (9 P&T r]ﬁl% donducti on at all

points). 4fireddienyl hedt and press the blocks to integrate them into a

block having a greater width, and cut the block having a

20 greater width to give a film having a given thickness with a
plane forming an angle with the insulation wire 22 (conductive
wire 22a) as a section, whereby an anisotropic conductive film
having a relatively large area can be produced. It is
preferable to dispose a number of small blocks stuck in a

25 certain direction in a space permitting formation of
decompression or vacuum, and after decompressing or
vacuumizing the space, heat and press the above-mentioned a
number of small blocks. In this way, unnecessary gaps between
stuck blocks and unnecessary gaps remaining in a trace amount

30 in each block can be eliminated, and as a result, the
conductive paths in an anisotropic conductive film to be
finally produced are more regularly aligned. The heating and
pressing conditions here are the same as those in Step 2. To

prevent position error of stuck blocks, the stuck blocks are

25



The contact |l oad required for the all point electric conduction was 10 MPa
when the anisotropic conductive filmof Exanple 2 was used, 8 MPa when the
ani sotropi ¢ conductive films of Exanple 3 was used and 5 MPa when t he

ani sotropi c conductive film of Exanple 4 was used. Anisotropic conductive
filnmse (Exanple 5, Conparative Exanples 1, 2) were produced according to the
steps (1) -pPreherabdverlFpedndlc? ihgat glestisdant| hrSulbaTiRg ©Mf ®&Eh

ani sot ropi ¢ 4i_Q _co cli I | S cri:b b . np ) e
fol |l ow ng elsa?lne’mgg?u%g‘g%éa ufsl}e%l.; ecr%lgepﬁgﬁ‘gl gﬁe%??/p%%go%gﬁr%si ﬁﬁegl’b% (parts
by wei ght) sshmclepaxykeqaiy apEadedinnurt bag0nadeesdH| 2 nbotidd et Fidmepoxy resin
65 (parts by weight) (hydroxyl group equival ent anpunt 174) acrylic rubber
170 (partspﬁﬁf’s‘\ﬁ/@%glarf‘S1 F%%oW%%oﬁ?@FecgﬁoVﬁﬁ’é\”H%ﬁqoth&6:?§I i I?Fﬁé)ytype) y4o)

(Conpar agi weHExaaPks dle POLYAL AL ANRe 29| Y uratnane shuBBEEsS Ny Sgdpbo
I ndustries, Inc., M-50T-MX) (Conparative Exanple 2) silicone rubber (a

commer ci al ipsadei Fabpectionpdiivdksonndi hehyees Blédsamerapeampmin conponent

to which a | cani zi ng_agent, i s,added), The foll ow ng ani sotropic, cqnductive
11 muas pOATEEAT ALY nErio 1 m AEbE0T AT L H68 1 MECRBob B hER: | Shedhs
mat eri al s. bbkl Bh8ubsd Nadl i Guepse: c2A0b&unsed. - protrusion | ength of
conductive path fromboth sides of filmsubstrate: 20 Eun thickness of gold

pl ating on bot h ERJEhSIRRVIRITETHEDpat BT OB CLIOTERFIERE r WDERI BRness of
ani sot 1 ppi G €9 E'ilc’c‘{:r%ih%’e%griddﬁti%é £1 240U t&%ﬁ%@gggn‘:%ﬂu&f'é{e path: 25

Eun distance (p etween centerlines o conductive paths 100

Eun s The ebedtcoine monperentrufiseg tomduth®pminipatl) plenet b 2 eiln s as

follows. ¢ mm (.t hi ckness : 50Q pcn%] k#nd o{.lel ectrode:
BARC ¥

hlljé) Si 29 10 X 1(3 4 C,
Au stud bufBPSBEREE diarfit & BFOSHERR ot: 2G OhePas g0 Eun
number of gbeginddlesir thit gBobetneen i &tepaf 1elegte@dase 200 Eun
Details of circuit board for evaluation are as follows. glass epoxy
substrat e sulgfected to the following treatments. ’
15 _ First, a method comprising protruding an end of a
conductive path by selectively removing the film substrate
" from the principal plane side can be mentioned. To be
specific, wet etching with organic solvent, dry etching by
plasma etching, argon ion laser, KrF excimer laser and the
20 like are used alone or in combination. Of these, plasma
etching is preferable in view of superior control of etching
amount, and of the methods of plasma etching, reactive ion
etching is particularly preferable. It is also possible to
make protrusion by plating and deposition by precipitating of
2% metal on the end (edge face) of the conductive path from which
to protrude. When a metal is precipitated, the metal may be
the same as or different from the metal constituting the
aforementioned conductive path. Preferable examples thereof
include Ni layer/Au layer by electroless plating. By forming
30 Ni/Au layer by electroless plating, the contact resistance
with the terminal of the connection target (electronic
component, circuit board etc.) can be advantageously
suppressed to a low level,.

In the anisotropic conductive film of the first
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ss thickness including the thickness of circuit pattern: 1 nm ratio of
circuit width and interval width of circuit pattern: 100 )un/ 100 Nm An

ani sotropi ¢ conductive filmwas di sposed between the 20 above-nenti oned

el ectroni c conponent and circuit board. By applying a | oad of 200 g/ nR2 per
el ectrode, electric conduction was carried out to measure and observe the
amount of enbpditerentconsing: ivef opthsi ane apesiHesitorelatinelyubsghate: The

measur enent, and_t est r.e r.fo d r . fil 2 150C. The
results ar 8°ShdWh iaﬁl%ee%}.l%@g% T’ggfé J?f Anp e%ﬁ%gg%h;?lg%g. 1EX.
2Measur enmeftineépibn £ t12xk029F Q120203h0t eometaiatits (SGchekasti ¢ nodul us
(MPa) 100' 2015 <0. 19080decrease of thickness ()un)81210 , 601010when | oad

was appl i e8dREeRRdwFtay 91EegRe60enAOERE 2b R e IEnSrPARLAaher ed t oi t est
obj ect el ect £ ti : L i 0 S nono
) £ té%i&c%@%%%g 220 1 tgﬁcei %W ;ﬁ'lch, tha sHbst&ahshor

dyesnonoeval uat XX ~X | “amount of silicone conponent
adhered s swurfast isulgedcbackednsmatihval cenmistemithed rifpcqguante f e ntp tnesl

silicone conponent, | eft. on the contgct J‘ac%,g a ?EM - EE’ et hod after
pressing t i S GEECEERBAE FORFF R ot ﬁbpg f GPF1RReS rel ectri c
connect i onfe NS RRIsYabedaase GKL rdNEn EnRirRelt! badCepddstt Die Wasrteonf i r med
by a conpression testing nmachine and "NG' when not confirmed. The "adhesion

to the subef ratdronds bepardated B cemimindyefongpcepdt abetestcatle

ani sotrgpi c conductive fil a CB{@ Af:foo83shh ¥ QLnSXL{ ANEQUS TRl er
such asl(afragrrenﬁlsé %F Fﬁ%hkg}?f{]‘?jn?%?e Ot?n&sg\%enb% ?tncorres of T, whereas it
was eval uathed fAsxstnembbllinbet abowvesed, rmMoinctthenedstesTheofidm of Conparati ve

Exanpl e 1 (.using pol yurethane rubber an he _used at_roomtenperature i 200
but is notSHEH @FFOFOQHPQ‘B’E‘FO‘S?%I%“JL&&’& FETAPF gﬁt‘fﬁ%ﬂ %‘?fﬁ'gl&ag‘ﬁ to the z
circuit boghddisoaBsfr YRiaah J60Gsd ktGRRPREat b eoEXREdH Gadj ddsitng silicone

rubber), the |ow nol ecul ar wei ght conponent of silicone adheres (be
transf er r edrmtinaflbe fessetudf extnarmd phdcef ofenvhendie Mmhan 200 ¢oded as an
ani sot r gpi nductive filmfor st. 46 In contrast, th ni.sot ropi c

. conductlfvgc"fri%%ﬁ Bf’tli'}@ﬁfﬂ@alh eoeWimghaﬁga?OF%%Y%’an%ne,Elr?& \fefléfs:adhesi on at
_hi gh t enpesoiipbhestante f¢ en f fise wirndontlanenat dbspeded est s ulgreow giiecho | ow
nol ecul ar wej %gt cor’rPonent and are a iugeri or ani sotropi.c _conductive film

Whi ch can @58 FE8dSPATACS ok & and8t hid RPITROR Pon"PE based on
pat ent apa:ceisgarth%q N9 Spm 2083344 93 27 H s 20085 32683 )T e 7%90%%1}}% St he

contents of which are ‘hereby 1 ncorporated by reference.
CLAI MED | surfape afii the ropigeramtducany bef benférned axtt ingoad €feBPFonic

COMPOIEN ot lEOIHEES A lgD SHESHEBhesRRITY i e 1 1sulaiing resir
fil msubstrate Thetherddvioknesstdich@aetrilonconcerns the usefulness of the
anisctropic conductive film 6f the first embodiment as a test
connector, The anisotropic conductive film of the first
embodiment may be used as a mounting connector. In this case,
25 since this anisotropic conductive film has a structure wherein
resin areas are uniformly dispersed, it can be adhered to an
electronic component and a circuit board, and an electronic
component having terminals disposed at a narrow pitch can be
adhered onto a circuit board with relatively high adhesion
30 strength while ensuring fine electric connection.
When the anisotropic conductive film of the first
embodiment is used as a test connector, it can be applied not

only to the functional tests of electronic components such as

a semiconductor element and the like, but also to the
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2. The ani sotropic conductive filmof claiml, wherein the 1 plural
conductive paths are disposed in a houndstooth check pattern and the

di stance between conductive paths between adjacent rows of conductive paths
is smaller than the di stance between conductive paths within a row of

conductive paths. 15 3. The anisotropic conductive filmof claim?2, wherein
the di stanéenpeioeeh teHdu@l v I5HihsPBREIR PP Eljat dntl e GFYEBRAtuct i ve

paths is Sgahle;g %gg%f&euqh%g{a%%cgﬁwem Ciiipee Pabhse Viddui¥sa row of

conduct i ve pat In one direction where plural rows of conductive
pat hs in thee2tpst nopead t ipimmanobet Henéi vitlare low gngesdurs papdl fer am each

other, and the other direction rpendi cul ay to said direction, 4. The
ani sot r opi BrEbRRIct TR 4 er“EF‘Q?fW? bF BN S ctlﬁgu&%ng‘ﬁﬁlrr\l/%) pat h

has an oyt ga+diAn®l @midh 1@ 1n6Qe¥inbfthecahdifioaneesket peemnseneiicg i ve
paths Wthin a row of conductive paths is 30 - 200 Vin, and the distance
bet ween cobdecatigotmmis isonduefidg) fetmtof e FressRGUERYIRtPREhs is not

nore than 4/5 of the dist. e UGt WL DL D as row of
conduct i veé%g‘f 5 % §rﬁ%g%aé?§%ﬁ%%3gg€%n%§(ﬁ/ %vgg?fh’ﬁﬁwo%g%ﬁ?/ of claims 2
to 4, whereésitide centerline of the plural conductive paths is inclined to
forman angle of 5 - 45 with the vertical line of the principal plane of

the films gt @.mb_d’SiimeGF>The ani sotropi ¢ conductive filmof any of
claims 5 to 5, \M}%%%%&ﬁé%;@ﬁ@:% Umbog meARdYSE LYY R by des

fromthe principal plane of a filmsubstrate. s 7. The anisotropic
conduct i vetife |anigotelopim 6ondhetrive bolth 1dfdofothehpredsritctiKa fgeth

de f .h i_nci pal pl f fi . 8.£;
By sot r opi CRGIREL| 98 FREPR? STSTRET aferoR PRa P nekimidhe et

conpri ses sub@itthabenadsket&h odn eyl ad@signmatesski nked wid h a phenol
resin and an acrylic rubber, and both ends of the‘élgl ural conductive paths
are expose&PTENMBENE PRENE brReRRFa e D LdR LdlPageRstrated AN ubstrate.

is 9. e AN LQPKHES tJ [ i [ wWash eddrd Rl mas a
whol e Egs @n‘%‘%&lsgshgfgg?ggﬁi@/?yé g‘ﬂf%fwlégg-ah%gﬁw% at 20C - 15rOC, and the
filmhas ahehisekoedsenbodnent » #30@bove-—mgotioned il kmissdistapite €onductive

o ot lReT % She heh Dbk B -Shebr Fncaleel L F s protyude
following. Fig. 7 schematically shows a test of an electronic
component using this anisotropic conductive film.

20 The film substrate 2 comprises an acrylic rubber and a
naphthalene skeleton epoxy resin crosslinked with a phenol
résin. Each resin is described in detail below. As a result
of the action of a phencl resin as a crosslinking agent on a
naphthalene skeleton epoxy resin, the film substrate 2 shows

25 heat resistance and the presence of an acrylic rubber allows
simultaneous expression of flexibility. A method to obtain
such film substrate 2 may be similar to a known film
production method. For example, a method comprising adding a
naphthalene skeleton epoxy resin, a phencl resin and an

30 acrylic rubber to a suitable solvent and forming the mixture
into a £ilm and the like are mentioned.

The total weight of a naphthalene skeleton epoxy resin

crosslinked with a phenol resin and an acrylic rubber relative

to the total weight of the film substrate 2 is preferably not
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conductive path, which penetrates the filmsubstrate, is a zs conductive
nmetal wire having a dianmeter of 10 pm- 60 Vin, the protrusion of the
conductive path fromthe filmsubstrate is nade of the conductive netal
wire itself extending fromthe filmsubstrate, or a netal protrusion forned
by plating the end of the above conductive netal wire. 30 11. A production
net hod of tResaRrawtIUpi aczendsefevably| AP of Whi nie, thfi BALDIHYS &€t he
fol low ng 5LoPSe el e RtralCEhafl AD. IHSU AdNE drkdl BebkhMbg wound
roll |ike ardund a core, an 1nsulation wire conprising a conductive 49

W re and arablaér nih |therf ildeubbtaatendyl &b rexangslien, awppdhurstiiamered on

the outer perjphery of the conductive wire) is wound,around the, outer
12 Shead e

peri phery 6%Sthe % A9 MG CRLIPEET AgE TRAR _ caﬁgt'ﬁﬁ?Fb‘i’Iﬂ% ' like a
coi |, therghbych & foriPad o3y 8hyOohba Yol M rEimiahe iR 8sPLERESSEs i thé epeat ed
to give a nultilayer structure wherein the insulating resin filmand the

| ayer of wchmckalianisdficar efalther pueetyt | Hmarndtied) ageepol: inpeirgd il ayer
structure is heated d pressed to I i.Bs t] resin film
in the nultil aygI < %’t@gt %PBelc % Eﬁeﬁeaaq%lﬂ(ﬁa%%%})tfkgﬁebgu%% Jéli;/l%rlrgetsdr uct ure,
and, Step Biir haddecke] mHbt bhéyet of rilod Wwhenod eekihnta lgé vadddd lta

t hi ckness al ong a plane formng an angle with a conductive wire therein as

a section,18thdieits ) BeimBT ASUFRR ISR BERLSERN i PBep S Has a
thicknegs @fr; ﬁ:g%;&rEHQEtng & NS ot NRdicshaRce (pi hebiePaipeyp the

centerlines o acent insulation wires in the l'ayer of wound wire to
be for nmed,1ngantsr bynw2oghh, Stepe Rrafeeralbilydibfg-pdti paows 3y tweddhi¥sul ati on

wireis ed tqQ the _longitudinal direction of the e i fQr i on of
odd-nurrbglr)%’d ICNEVE & PRoGRUTHT em%{becg\?eﬁﬁ&%ﬁgieaofﬁée?g% %ﬁ%&gvﬁugre as
counted frHm@ tthe a9ke, StHe, akdeit tdRttha Fcdglecpoubbe beiovaan ddied to

centerlines of the 25 adjacent insulation wres jn the odd-nunbered |ayers
of wound Wi%% Paad&st h¥ verglet | ¢hehs napbthadgnat FEALGFPRLRITYR FESLn

evennugperd%qihay@hg @%Cr’%a Poﬁ("icftefﬁ‘.?ﬂ\t gug§tggg?t2$di%rﬁgfet}_eaﬂ9r gosLde, are

al i gned on the~sane straig i ne. The production nmethod of
claim 11, S8itepeirns bp Gtigh2, mdre pueficrapéy 20rucif eatitaibyedeiighStep 1

is disposed in g space that. can be . deconpressed or yacuum zed, and the
mul tilayer strulPfr en?%hﬁbaa]teéﬁ’ iﬁ‘&lﬁ%é’gggﬁof‘% 5PV a B 2afP O?n&
deconpres &iaogn%r aVASHRPRZ] 1 th@ 1afencaBAt hebelesPagtan Tho okirahbe

0

production nmethod of claim 1l or 12, wherein the block of nultilayer
st ruct ur e TOPYEI fheBokn WP i EUMOLREYL1PF uF BIUGFHcSs, TR PPR A 1891% cks

are integral n ;e hay I tLon of the
i nsul a [?oﬁi\?m&rgggga%&gfg%é%r?sl\éa;?%ﬁgggitk% ?%ée&]%f% ae%\;it%gdgigge%t er wdth.
14. A net haddehitgsigagt atcoeipecndohee ingnponeve  hydragencosprhsas di sposi ng
t he ani sotropi ¢ conductive filmof any of lo.clains 8.,to §O‘b t ween an

el ect roni Bh‘égﬁf)on%rﬁ’cn%(ﬁ%'i’sitﬁ’g £2r™) BaLPTBRI NIRRT ARE"S Eircuit board,
such that pgnygbectsPdesodf Whele! ekd rrigo@amRORENthanfaph i | ve path of
the ani sotropic conductive filmare in contact wwth each other, arid the

el ectroni ekebepomein the alaphithdgnpyskeheitR? RPAHY 1X8SE5 a5pP9Fng a cont act
0ad 0fs 50 BLINE 5 ROOG /I BN 10N5- S LIRSS Dy i nBLECHERRL FapyPONEN!

in the"ditrection to press thé ani sottopi c conductive filman

el ect roni ¢0conpbnet®, ifo view biietheshearet hesl Ofardieaionh the vhbabped
applicati gn of the | oad conpresses the anisotropic conductive filmand the
t hi ckness® ™t #P 54 dhSdecreases by 5 ~n - 150 Vim

The naphthalene skeleton epoxy resin is a well-known
resin and its production method is alsc well known and free of
30 any particular limitation.
The “phenol resin” is obtained by condensation of phenol
or a derivative thereof with aldehyde. As phencl or its
derivative, phenol, cresol and the like can be mentioned. As

aldehyde, formaldehyde, acetaldehyde, propionaldehyde, butyl
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10!<7!10%B&f()-!58#10%88&!(g-OS#lOW&T()-)!OS#lO%&f()' @ 1098& ()--
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yV$109X&' preSersa>ar>Fdnce Y H1GUris' ébn@udﬁﬁbﬂkbﬂ)an electrode 20a

of an electronic component 20 and a circuit pattern 30a of a

15 circuit board 30 can be independently tested. Fig. 8(a) and
Fig. 10 show an arrangement pattern ¢f the conductive paths 1
appearing on one surface of the film substrate 2. Fig. 8(b) is
a schematic view of a section along X - X of Fig. 8{(a). The
arrangement of the conductive paths 1 may be a square matrix

20 as shown in Fig. 10, a close pack as shown in Fig. B(a) or

| other randomly packed state. To deal with a minute electrode,
a close pack is preferable.

As the materials of the conductive path 1, known

electrically conductive materials can be mentioned. From the

25 aspect of electric property, metal materials such as copper,
gold, aluminum, nickel and the like are preferable, and from
the aspect of electric conductivity, copper and gold are more
preferable. From the aspects of electric conductivity, modulus
of elasticity and the like, the conductive path 1 may be

30 formed by plating a metal material in a through hole in the
film substrate 2, more preferably, an embodiment wherein a
metal wire penetrates a film substrate to make a conductive
path. Of the metal wires, for example, conductive metal wires

such as copper wire defined in JIS 3 3103 and the like, which
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W& ()-0 10%%§§(ﬁiévféﬁéééﬁdﬁkfﬁﬁﬁEEEEQEHE§£@?J6£££é} in electrical
property, mechanical property and cost. The shape of the
section (the section perpendicular to the thickness direction

5 of film substrate 2), size and number of the conductive path 1
can be appropriately determined according to the use of the
anisotropic conductive film of the present invention. To deal
with a fine pitch electrode arrangement pattern having a pitch

of not more than 50 pym, the diameter of the conductive path 1

10 is preferably 5 - 60 pum, more preferably 10 - 60 pum,
When the section of the

particularly preferably 10 - 40 um.
conductive path 1 is not circular, the sectional area thereof

is preferably about the same area with a circle having the
above-mentioned diameter.

15 Both ends of the conductive path 1 only need to be
exposed on the front and back surfaces of the film substrate 2,
and in consideration of fine contact with an eléctrode 20a of
an electronic component 20 and a circuit pattern 30a of a
circuit board 30, the both ends of the conductive path 1

20 preferably protrude from the front and back surﬁaces of the
film substrate (see Fig. 9). In this case, the degree of
protrusion from the front and back surfaces of the film
substrate 2 is preferably about 5 — 40 um, more preferably
about 5 - 30 pum. The protrusion from the conductive path 1 may

25 be metal protrusion formed by plating both ends of the
conductive path 1 penetrating the film substrate 2, or the
conductive metal wire itself penetrating the film substrate 2
may be extended. Particularly, to prevent oxidation of the
conductive path 1 penetrating the film substrate 2, oxidation

30 is preferably prevented by plating during forming a protrusion.
When the conductive path 1 protrudes from the film substrate 2, -
the surface of the protrusion may be covered with a metal
material having high electric conductivity or a material such

as gold, nickel and the like superior in corrosion resistance.
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conductive film of the second embodiment. As shown in this
Figure, a layer 3 made from a different material may be formed
between the resin material of the film substrate 2 and the

5 conductive path 1. The layer 3 may be superimposed in many
layers, and the material may be selected according to use and
required properties such as insulation property, electric
conductivity and the like. As a material to be used for layer
3 winding the conductive path 1, polyimide resin, polyamide

10 resin, polyester resin, polyurethane resin and the like can be

mentioned,

The modulus of elasticity of the anisotropic conductive
film as a whole of this embodiment at 20°C - 150°C is
preferably 1 - 100 MPa, more preferably 10 - 20 MPa. By

15 setting the modulus of elasticity to not less than 1 MPa, a
test subject does not adhere too easily to an electronic
component 20 and thé electronic component 20 can be easily
recovered after the test. When the modulus of elasticity is
not more than 100 MPa, since swelling of substrate, warp of

20 chip and the like can be easily absorbed by application of a
suitable contact load to be mentioned later, defective
electric conduction fesulting from damage and the like of the
conductive path 1 can be reduced.

The modulus of elasticity of the anisotropic conductive

25 film as a whole means the modulus of elasticity of an
anisotropic conductive film as a finished product including
the film substrate 2 and the conductive path 1, and can be

measured by the following tensile test.

‘measurement apparatus TA Instruments Japan, viscoelasticity

30 measure apparatus RSA - II,
*test piece 100 pm x 5mm x 22.5 mm,
'measurement conditions The properties at frequency 10 Hz,
temperature 20°C, 150°C in cone of the plané expanding

directions of a test piece are measured under an extension
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a method for improving the medulus ¢of elasticity is shown in

5 the following.
* To reduce the amount of an acrylic rubber to be added.
* To use a material having a small proportion of a naphthalene
skeleton in a naphthalene'skeleton epoxy resin.
- To use an epoxy resin and a phenol resin having plural

10 functional groups in one molecule,
To reduce the modulus of elasticity of an anisotropic

conductive film, a method reverse tc the above-menticned can

be emploved.
The thickness of the anisotropic conductive film of the
15 present invention is preferably 30 - 1000 um, more preferably
50 ~ 500 pm. When the thicknesslis not less than 30 um, a fine
contact with an electrode (particularly one with big step) of
a test subject can be preferably achieved. When the thickness
is not more than 500 pm, transmission loss due to the influence
20 of the length of the electric conduction path can be
preferably reduced. The thickness of an anisotropic conductive
film means, of the distances between two points of the
anisotropic conductive film, the maximum length in the
directicon perpendicular to the plane expanding direction of
25 the film substrate 2. Therefore, when the conductive path 1
does not protrude from the f£ilm substrate 2, the thickness of
an anisotropic conductive film is the same as the thickness of
the film substrate 2 and when the conductive path 1 protrudes
from the film substrate 2, the thickness of the anisotropic
30 conductive film is generally the distance between both ends of
the conductive paths 1 (length T in Fig. 9).
The anisctropic conductive film of the second embodiment
can reduce staining of a metal electrode due to adhesion of

low molecular weight components, which occurs when used for
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NhAEUVT 1031 ohd 28 ddiden? 1 W ot 82 %0l Ring 2 structure wherein
5 the conductive path 1 penetrates the film substrate 2 is not
particularly limited. As one example of such methods, as
described in WO98/07216, a method comprising fixing a number
of insulated conductive wires in a densely packed state to
prevent separation from each other, and cutting in a desired
10 film thickness with a plane forming an angle with each
insulated electrode as a cutting plane can be mentioned. To be
specific, a method comprising the following steps of (1) - (7),
or (1) - (5} and (7) can be mentioned.
(1) a step of winding, around a core, a film comprising any of
15 the aforementioned naphthalene skeleton epoxy resin, phenol
resiﬁ.and acrylic rubber as a main component,
(2} a step of winding thereon a conductive metal wire having a
diameter of 10 - 60 pm at a given pitch, ‘
(3} 2 step of further winding repeatedly therecn a film, a
20 conductive metal wire, a film, a conductive metal wire, "=,
(4) a step of heating and/or pressing the coil obtained in
step (3) and integrally weld-adhering and/or.press—adhering
the wound films to form a coil block,
(5) a step of cutting the ceil block obtained in step (4) in a
25 given thickness with the plane forming an angle with the
insulated conductive wire as a section to give a film,
(6) a step of etching the insulating resin of the film-like
product obtained in (5) to protrude a conductive metal wire
from the film substrate,
3¢ (7) a step of further precipitating a metal on an end surface
of the conductive metal wire exposed on the film substrate of
the film-like product obtained in (5) or (6) for protrusion
from the film substrate surface.

Now a test method using the anisotropic conductive film
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10 This test method is characterized by, as shown in Fig. 7,

inserting an anisotropic conductive film 100 of the second
embodiment between an electronic compcnent 20 and a circuit
board 30 and, while applying a given locad, electrically
conducting an electronic component 20. According to this
15 method, even if warp, swelling or step is present in an
electronic component 20 and a circuit board 30, the |
anisotropic conductive film 100 deforms to absorb them,
whereby an electrode 20a of an electronic‘component and a
corresponding circuit pattern 30a on the circuit board 30 are
20 suitably brought into contact preferably with a minimum load.
As used herein, the “circuit board” may be a circuit
board as a producf to mount an electronic component 20 or a
circuit board produced as a test tool using it as a model.
By insertion of an anisotropic conductive film 100
25 between an electronic component 20 and a circuit beard 30, an
electrode 20a of the above-mentioned electronic component 20
and the conductive path 1 of the anisotropic conductive film
are brought inte contact with each other. It is preferable
that the conductive paths 1 be densely disposed so that about
30 1 to 3 conductive paths 1 will be in contact with an electrode
20a of a test subject electronic component 20.
A load is applied in the direction to press an
anisotropic conductive film 100 and an electronic component 20,

while inserting, as mentioned above, the anisotropic
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21078&' () R&EQUBEak)y, bQéﬁQfﬁny 100 g/mm - 3000 g/mm?. This contact
load hardly give damage to deform an electrode 20a of an
10 electronic component 20, and is in the range decreasing the
contact resistance. That is, when the contact lcad is less
than 50 g/mm?, followability to electrode is difficult to
achieve and the connection becomes uncertain (electric
conduction rate does not reach 100%), and when it exceeds 5000
15 g/mm?, electrode 20a of an electronic component 20 is deformed
during the test to cause defective connection during mounting.
Particularly, when an electronic component has an electrode
having a protrusion height of about 20 pm -~ 200 pum, such as a
solder bump, a solder ball and the like, the usefulness of the

20 contact load in the above-mentioned range becomes most

prominent.
The “contact load per one electrode” means a value

obtained by dividing the total load applied to an electronic
component 20 by the number of electrodes 20a that have come

25 into contact therewith. Here, the electrode 20a is an
electrode contained in an electronic component 20, a test
subject. The total load applied on the electronic component 20
can be controlled by, for example, setting of a flip chip
bonder.

30 The load applied while sandwiching an anisotropic
conductive film 100 between an electronic component 20 and a
circuit board 30 as mentioned above is preferably a load that
decreases the thickness of the anisotropic conductive £ilm 100
by 5 pm - 150 um. By performing a functicnal test of an
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limited if it recquires electrlc conduction to an electronic
component 20 and may be, for example, confirmation of electric

conduction or measurement of contact resistance in electrode

20a.

15 Examples
The present invention is explained in detail by referring

to examples, which are not to be construed as limitative.
(Example 1)
An aluminum cylindrical core having a diameter of 320 mm

20 and a length of 270 mm is set on a horizontal type regular
winding machine (HPW - 02, Nittoku Engineering Co., Ltd.), on
which a 50 pym-thick fluorocarbon resin film as a slip film and
a film consisting of a 50 pym-thick thermoplastic polyurethane
elastomer having a rubber hardness of 75 degrees {Esmer URS,

25 Nihon Matai Co., Ltd., softening temperature 60°C) were wound,
and a heat-resistant polyurethane coated wire (copper wire
(diameter 25 pym) coated with heat resistant polyurethane in 2
pm thickness) having a diameter of 29 pm was wound 250 mm at a
winding intervals (pitch) of 100 ym. Then, after winding a

30 thermoplastic polyurethane elastomer film similar to the
above, winding of heat resistant polyurethane coated wire was
further repeated 54 times, during which the odd-numbered
layers of wound wires and even-numbered layers of wound wires

from the core side were displaced such that the start position
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layer of wound wire comprising heat resistant polyurethane
coated copper wire are alternately laminated, and a 1 mm thick
aluminum plate was set as a support plate along the
cylindrical shape of the core.

10 A bag permitting formation of a vacuum space was prepared
from a 80 pm-thick heat resistant nylon film (1000 mm x 1530 mm,
WL 8400-003-60~1000-SHT9, Airtec Co., Ltd., softening
temperature: 220°C) and a seal tape GS213 (Airtec Co., Ltd.),
and a multilayer structure, a core and a support plate in

15 integration were placed in this bag. The film space was
hermetically sealed and sucked with a vacuum hose (¢onnected
to a vacuum.pump) to vacuumize the film space. While
maintaining the vacuum, the bag containing the core, the
multilayer structure and the support plate was placed in a

20 heat press treatable autoclave (Ashida Co., Ltd.). After
setting, the inside of the tube was heated toc make the
temperature of the core 155°C (temperature inside the tube:
200°C), along with which the tube was pressed with a nitrogen
gas to make the pressure inside the tube 10 kgf/cm®. After the

25 core temperature and the pressure in the tube reached the
objective levels, the tube was cooled until the temperature
inside the tube reached 60°C and the pressure was released.

Thereafter, the aforementioned bag was taken out of the

autoclave and a roll-like block integrated with the multilayer

30 structure in which a thermoplastic urethane elastomer film and
a layer of wound wire comprising heat resistant urethane
coated copper wire are alternately laminated was taken out of
the bag, and the core which had been attached was detached.

Then, the aforementioned roll-like block was cut into
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surface of the box and on the uppermost surface of the
aforementioned laminate. In this state, the aluminum box
containing the laminate was placed in the bag made of a heat

10 resistant nylon film, which was used in the above. The bag was
placed in an autoclave. The aluminum box was heated to a
temperature of 175°C (temperature inside the tube: 200°C},
along with which the tube was pressed with a nitrogen gas,
such that the pressure inside thereof became 15 kgf/cm?. After

15 the core temperature and the pressure in the tube reached the
objective levels, the inside of the tube was cooled to 60°C,
and the pressure was released. Then a large size block in
which the laminated blocks were integrated was taken out of
the box and the block was cut using a wire saw (F-600,

20 Yasunaga Corporation) sco that the plane orthogonal to (the
centerline of) the conductive wire inside becomes a section,
and a film 65 mm in length x 120 mm in width x 100 pm in

thickness was cut out.

The arrangement pattern of the conductive paths in the
25 anisotropic conductive film prepared as above was observed
using a stereo microscope, and the intervals (distances)
corresponding to D1 - D4 in Fig. 1 (a) were measured by a
microscope. As a result, Dl was 100 pm, D2 was 70 um, D3 was
107 pym and D4 was 70 um, respectively. The modulus of
30 elasticity of the entire film at 25 - 40°C was 17 - 20 MPa.

(Example 2)
Using an APS (Advanced Plasma, Co., Ltd, reactive ion

plasma system), the sections (both sides) of the anisotropic

conductive film prepared in Example 1 were treated using CF; as
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principal planes of the film substrate for 153 pum. The modulus
5 of elasticity of the anisotropic conductive film at 25 - 40°C
was 16 - 1B MPa.

(Example 3)
Using APS (Advanced Plasma, Co., Ltd, reactive ion plasma
system), one side of the section of the anisotropic conductive
10 film prepared in Example 1 was treated using CF; as etching gas
at a power of 2000 W and a gas flow of 0.5 L/min for 30 min,
so that the end of the cénductive path was protruded from the
principal plane of the film substrate (principal plane facing
the circuit beoard) for 15 um, and the other side of the section
15 was treated using CF, as etching gas at a power of 2000 W and a
gas flow of 0.5 L/min for 60 min, so that the end of the
conductive path was protruded from the principal plane of the
film substrate (principal plane facing the electronic '
component) for 30 um, whereby an anisotropic éonductive £ilm
20 having a different protrusion amount at the end of the
conductive path from each principal plane of the film was
prepared. The modulus of elasticity.of the anisotropic
conductive film at 25 - 40°C was 15 - 17 MPa.
(Example 4)
25 The block prepared in the above-mentioned Example 1 was
cut using a wire saw (F - 600, Yasunaga Corporation), so that
the plane crossing at an angle of 75° to (the centerline of)
the conductive wire inside becomes a section, and a film of 65
mm in length x 120 mm in width x 100 pm in thickness in which
30 the centerlines of the plural conductive paths form an angle

of 15° to the vertical line of the principal plane of the film

substrate was cut out.
The principal plane of the anisotropic conductive film

prepared as above was observed by a stereomicroscope, and the
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principal plane of the film substrate) was an ellipse. With
the center thereof being a centerline, the distances between
the centerlines corresponding to D1, D2, D3 and D4 in Fig.

1(a) were measured by a microscope to be 100 pum, 70 pm, 107 pm

and 70 um, respectively.

Then, the sections (both sides) of the anisotropic
conductive film prepared as above were treated using CF; as
etching gas at a power of 2000 W and a gas flow of 0.5 L/min
for 30 min to prepare an anisotropic conductive film in which
the end of the conductive path is protruded from both
principal planes of the film substrate for 15 pm. The modulus
of elasticity of the anisotropic conductive film at 25 - 40°C
was 16 - 18 MPa.

Evaluation test 1
Using the anisotropic conductive film prepared in Example

1, the following connection test (electric conduction test)
between the electronic component and the circuit board was
carried out.
[electronic component for evaluation]

component size: 3.8 mm in length x 3.8 mm in width x 2 mm in
thickness

electrode size: 0.3 mm in length x 0.3 mm in width

number of electrodes: 20

arrangement of electrode: peripheral

electrode arrangement distance (pitch): 0.6 mm
[circuit board for evaluation]

substrate: glass epoxy substrate (FR - 4)

entire thickness including circuit pattern: 1 mm

ratio of circuit width and interval width of circuit pattern:
(0.3 mm:0.3 mm)

[evaluation method]
An anisotropic conductive film is disposed between the

electronic component for evaluation and the circuit board for
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() - 510v~gadpatronand aegntagt AeEid @slepplied from the electronic

compeonent side to observe if the electric conduction between

all the terminals (electrode) of the electronic component and
the circuit board can be achieved (electric conduction at all
5 points).
[results]
The contact load required for the all point electric
conduction was 2.5 MPa.

Evaluation test 2

10 Using the anisotropic conductive films prepared in
Examples 2 - 4, the following connection test (electric

conduction test) between the electronic component and circuit

board was carried out.
[electronic component for evaluation]
15 component size: 3.8 mm in length x 3.8 mm in width x 2 mm in
thickness |
electrode size: 0.3 mm in length x 0.3 mm in width
number of electrodes: 20
arrangement of electrode: the electrode surface 20 um below
2¢ the component surface
electrode arrangement distance (pitch): 0.6 mm
[circuit board for evaluation]
substrate: glass epoxy substrate (FR - 4)
entire thickness including circuit pattern: 1 mm

25 ratio of circuit width and interval width of circuit pattern:

(0.3 mm:0.3 mm)

[evaluation method]

An anisotropic conductive film is disposed between the
electronic component for evaluation and the circuit board for

30 evaluation and a contact load is applied from the electronic
component side to observe if the electric conduction between
all the terminals (electrode) of the electronic component and

the circuit board can be achieved (electric conduction at all

points).
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).y YI] %mlfzfo%aswe?eé (§-HBa 1‘6@ ( he u%@@%@iéscfaamwucézvg £1im

1098& ()5 ] b4 GB& 31Q210},0cK 24BKEPMPa when the anisotropi
10f LP10SBE () - PeT0OB& (3 - #1008& () - 2! #100& 0. 21'610%a ()| 10088 () -

7xdEK@@10f¢9ﬁﬂMQM¥ME&f@ﬂm"of Example 4 was used
1098& () -!109B& %B&' 0% &f 331 X 10f
100 ()} b1 odiaptrBEiE) adsd0ebitd QF& 2bbis Sy ERAR T ) - ar: s

Examples 1, 2} were produced accordlng to the steps (1) - (7)

above. The materials of the film substrate of each anisotropic

10 conductive film are as described below.

(Example 5)
The following resin mixture was used.
naphthalene type epoxy resin © 100 (parts by weight)
15 (epoxy equivalent amount 270}
cresol novolac type epoxy resin 65 (parts by weight)
(hydroxyl group equivalent amouﬁt 174)
acrylic rubber 170 (parts by weight)
(epoxy monomer copolymerization crosslinking type)
20 {Comparative Example 1) 7
polyether type polyurethane rubber (Nisshinbo Industries, Inc.,
MF-50T-MX) |
(Comparative Example 2)
silicone rubber (a commercially available compound centaining
25 siloxane as a main component to which a vulcanizing agent is
added)
_ The following anisotropic conductive film was produced
using a film substrate made of the above-mentioned materials.
* film substrate thickness: 200 pm
30 * protrusion length of conductive path from
both sides of film substrate: 20 pm
* thickness of gold plating on both ends of conductive path:
0.2 pm
* entire thickness of anisotropic conductive film:
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* distance (pitch) between centerlines of adjacent conductive

paths 100 pum

5 The electronic component (semiconductor element) for the
test is as follows.
- chip size: 10 mm x 10 mm (thickness :500 pm)
* kind of electrode: Au stud bump
* bump diameter of electrode: 70 um
16 * bump height: 70 pm
* number of electrodes: 156

* pitch between centers of electrodes: 200 um

Details of circuit board for evaluation are as follows.
* glass epoxy substrate : FR - 4
15 * thickness including the thickness of circuit pattern:
1 mm |
' rétio of circuit width and interval width of circuit

pattern: 100 um/100 pm
An anisotropic conductive film was disposed between the

20 above-mentioned electronic component and circuit board. By
applving a load of 200 g/m? per electrode, electric conduction
was cérried'out to measure and observe the amount of
displacement, bump deformation and adhesion to the substrate.
The measurement and test were performed for each film at 20°C

25 and 150°C. The results are shown in Table 1.
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electric connection OK OK OK | NG OK | OK
adhesion to the substrate no no no |yes ne | no
evaluation [} o} o) x x *

In the table, the “amount of silicone component adhered
5 to test subject” means a value obtained by quantifying the
silicone componeht left on the contact face by a SEM - EPMA
- method after pressing the anisotropic conductive film on
copper foil.

The “electric connection” was evaluated as “OK” when

10 electric conduction was confirmed by a compression testing
machine and “NG” when not confirmed.

The "adhesion to the substrate” was evaluated as *yes”
when, after the test, the anisotropic conductive film cannot
come off easily or extraneocus matter such as fragments of the

15 film are found even if it comes off, whereas it was evaluated
as "no” if the above is not the case.

The film of Comparative Example 1 (using polyurethane
rubber) can be used at room temperature (20°C) but is not a
superior anisotropic conductive film in that adhesion to the

20 circuit board is observed at 150°C.

In Comparative Example 2 (using silicone rubber), the low
molecular weight component of silicone adheres (be |
transferred) to the test subject, and therefore the film is

not good as an anisotropic conductive film for test.
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U& () - 5' %9’@é*%55% h%a re51stance, no weld-adhesion at high
temperatures and are free of contamination of test subject due
to low molecular weight component, and are a superior

5 anisotropic conductive film which can be used in a wide

temperature range.

This application is based on patent application Nos.
2003~-317453 and 2003-326810 filed in Japan, the contents of

10 which are hereby incorporated by reference.
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each other and penetrating the film substrate in the thickness

direction.

2. The anisotropic conductive filmrof claim 1, wherein the

10 plural conductive paths are disposéd in a houndstooth check
pattern and the distance between conductive paths between
adjacent rows of conductive paths is smaller than the distance

between conductive paths within a row of conductive paths.

15 3. The anisotropic conductive film of claim 2, wherein the
distance between conductive paths between adjacent rows of
éonductive paths is smaller than the distance between
conductive paths within a row of conductive paths both in one
direction where plural rows of conductive paths in the

20 principal plane of the film are arranged in parallel to each

other, and the other direction perpendicular to said direction.

4, The anisotropic conductive £ilm of claim 2 or 3, wherein
the conductive path has an outer diameter of 10 - 60 pym, the
25 distance between conductive paths within a row of conductive
paths is 30 - 200 ym, and the distance between conductive paths
between adjacent rows of conductive paths is not more than 4/5
of the distance between conductive paths within a row of
conductive paths.
30
5. The anisotropic conductive film of any of claims 2 to 4,
wherein the centerline of the plural conductive paths is
inclined to form an angle of 5 - 45° with the vertical line of

the principal plane of the film substrate.
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of the_film substrate.

10 g, The'anisotropic conductive film of claim 1, wherein the
insulating resin comprises a naphthalene skeleton epoxy resin
crosslinked with a phenol resin and an aérylic rubber, and
both ends of the plural conductive paths are exposed on both

the front and the back surfaces of the film substrate.

15
9. The anisoﬁropic conductive film of claim 8, wherein the
- film as a whole has a modulus of elasticity of 1 MPa - 100 MPa
at 20°C - 150°C, and the film has a thickness of 30 pym - 1000
pm.
20

10. The anisotropic conductive film of claim 8 or 9, wherein
both ends of the conductive paths protrude from the‘front and
the back surfaces of the film substrate, a part of the
conductive path, which penetrates the film substrate, is a

25 conductive metal wire having a diameter of 10 pym - 60 pum, the
protrusion of the conductive path from the film substrate is
made of the conductive metal wire itself extending from the
film substrate, or a metal protrusion formed by plating the
end of the above conductive metal wire.

30
11. A production method of the anisotropic conductive film of
c¢laim 1, which comprises the following steps:
Step 1: one sheet of an insulating resin film is wound roll-~

like around a core, an insulation wire comprising a conductive
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13. The production method of claim 11 or 12, wherein the block
of multilayer structure obtained in Step 2 is cut into plural
blocks, the plural blocks are integrally connected teo give a
block having an enlarged section of the insulation wire, and

Step 3 is applied to the block having a greater width.

14. A method of testing an ele;tronic component, which
comprises disposing the anisotropic conductive film of any of
claims 8 to 10 between an electronic component comprising at
least one electrode and a circuit board, such that an
electrode of the electronic component and a conductive path of
the anisotropic conductive film are in contact with each other,
arnd the electronic component is electrically conducted while
applying a contact load of 50 g/mm’ - 5000 g/mm’ per one
electrode of the electronic component in the direction to

press the anisotropic conductive film and the electronic

component.

15. The test method of c¢laim 14, wherein application of the
load compresses the anisotropic conductive film and the -

thickness of the film decreases by 5 ym - 150 um.
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