“use in conducting electrical inspection of a plurality of inte@rated

; e3ekVWWINT@T j 6j Tk8 1 AN SOTROPI CALLY CONDUCTI VE CONNECTOR AND éi)
PRODUCTI ON PROCESS THEREOF, AND PROBE MEMBER 5 TECHNI CAL FI ELD The present
invention relates to an anisotropically fonductive connector suitable for

circuits 10 formed on a wafer in a state of the wafer HM&M%WHW H tion
process thereof, and a probe nenber having this anisot nducti ve
connector, and nore particularly toypdeRppRdNopi cally condwakd ve connect or
suitable for use in conducting electrical 1 nspection of integrated circuits
15 having at |east 5,000 electrodes to be inspected in total 20 fornmed on a
waf er having a dianeter of, for exanple, 8 inches or greater in a state of

the wafer and a produghiceRrRpeeass vt RONBOCTI§RA cONRECRORTRNDEr having this
ani sotropi cal ly conductive connector. BACKGROUND ART In the production

process of sem congdughotTirbieRCed sCirHgREbFdernnpePROBE! SEMBER eat nunber
of integrated circuits are fornmed on a wafer, a probe test for sorting 25

defectiye integrated circuits is generally conducted by inspecti i
el ectrical properties of each of these integrated circuits. Thi#mﬁ@mﬂmmmmmwn
t hen cut, thereby 2 form ng sergCHMUCKLOFIELD ps. Such a sem conduct or
chip is contained and sealed in a proper package. Each of the packagEd®*
sem conduct or i ntag gfeskent ciitenteVior eseIstdaurtdiean samisectsebicablpurn-in
test that electrical 5 properties thereof are inspected under a

hi gh- t enperadngec €vé r odmmet tot hew tbybserfongusat emt ¢gnde¢etrgve

sem conductor integrated circuit devices. In such electrical inspection of

i nt egr at ed «lgctnical simdpast ponbef t @splorabien-¢ohH irbegrated opbrawhber is
used 10 for electrically connecting each of electrodes to be inspected in a
waf er ap i niegued eon ci reafer dewi geshatancbbileetwafer rnd nd pRePBARtLON A
tester. As such a probe nenber, is known a nenber conposed of a circuit
board for ipmspeess obtheneofhi @hdi aspEele JRSBPREt RYWERT hEYES been formed 15 in
accordance with a pattern corresponding to a pattern of electrodes to be

i nspect ed, amisekrepcdtivpreafirytEvaduehreet ¥as?%ﬂemogﬁeﬁ?rﬁ}Fﬁiaﬁgyon
this circuit board for inspection. such anisotro icallg ggndgc%igge

el ast omer sHeelR, aDPSPREPRIRALLY hEPBEBFbF BS hEBAPRTDWh TROEB®GF VAT bus
structures., For exanp|le, Japapese Patent |ication,Laij n .

93393/ 1976 HPs%%%‘égghﬂg aﬁ?g‘agF bﬁ?gaﬁlflp%@ﬁgﬁ%t?{E/elré}:%(gf%%g ‘s:rl‘:g‘é‘t‘lts
(hereinafter referred.to as_"diLspersion e SO i y:£0 ive
elastoﬁér %&mg %Bt%?ﬁ%g S,gbé eiec ro&¥9 t8Mbe iﬁQBéE@é& if EQESR

formed on a wafer having a diameter of, for example, 8

inches or greater in a state of the wafer and a production
process thereof, and a probe member having this
anisotropically conductive connector.
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BACKGROUND ART

In the production process of semiconductor integrated
circuit devices, after a great number of integrated
circuits are formed on a wafer, a probe test for sorting

25 defective integrated circuits is generally conducted by
inspecting basic electrical properties of each ‘of these

integrated circuits. This wafer is then cut, thereby




«25 by uniformy dispersing netal particles in an elastoner, and Japanese
Pat ent Application Laid-Open No. 147772/1978 di scl oses an ani sotropically
conductive el astonmer sheet r 3 (hereirfafter referred to as "uneven

-di stribution type anisotropically conductive el astomer sheet™) obtained by
unevenly distributing particles of a conductive magnetic substance in an
el astoner to forma great nunber of 5 conductive parts extending in a

t hi ckness-wi se .directi.o i NS i ng : 0/ Wiy i
i nsul ati ng %&hnqzﬁret"hle%&gg%goﬁges%{%aét 'en;é b%\%p:&i g%?{ltg%nlﬁiccﬁagoen ll%.ls

250906/ 1986 dnitsétcilnoesdasa Hney, A st rlgltggéprbga]pgg@_ni SRIHORIfC adHey

conduct i ve E'ast'oner Sheet With a 10 difference in |evel defined between

t he Surfacg)r?‘?{kaggae(ﬁ‘ LSONAUGE AV PRT n Bl AFed NSit &l PGPaItes | st he uneven

di stributi ype ani sotropically conductive el astoner sheet, the

CO”d“Ctiveﬂﬁ?%féf”éhﬁ dEgh i 4b agoqrHdance wedd endatépseceocadsponding to a
pattern of el ectrodes to be inspected of an integrated circuit to be
i nspect gd, SO ids hase Aslyand g esn Spepee@dundéh 4 hei gl spemsée oatbtype
ani sotropi cal I'y conductive el astomer sheet in that electrical connection
bet ween el eglviadam&an, benaedvevesrvind hagénteyidbiéctyveven to an
integrated 20 circuit small in the arrangenent pitch of electrodes to be
i nspect ed, denficorf@id€sr di stedeetdet aeeouatlj deenteel ectrodes to be
inspected. In such an uneven distribution type anisotropically conductive
el ast omer sheet, ld ducheshsstriycdb iwdpeanton i xf 2Entegrated patFeeltar
positional relation to a circuit board for inspection and an object for
i nspect i on duclamoperabé onest achbevingnahestecarptabechanieti bf ¥8ethem
4 However, the anisotropically conductive el astoner sheet is flexible and
easy ta0be fief cshecitr aeall 5y ¢onnectbngi aanbndfi ayepEbpdesytolReadditi on,
with the mniaturization or high-density wiring of electric products 5 in
recent yearisyspentteedatedacvatertoteintedrated Fhefeih €8K4CL02Sr PBnge
el ectrodes at a high density as the nunber of electrodes increases and the
arrangenentopiech of the Enaperbie’ becBnESSERAENI HS THET e RE°The
posi tioning and the hol ding and fixing of thﬁ u even.dist%iggtiaan pe 10
ani sot r opi de8MgeEondBckRQBNef JREBRBF SRBBPSH eogo?n5158u5e PR et upon
its electrical connection to,e|lectrodes.to be in e ohyj for
i nspect i on. 1R$PEREIBr O NWEES ,lPﬁB?g%?gnaegFS%?§§§%ha?gév%%gﬁhgﬁgﬁﬁg
necessary positioning, and,hpldin nd_fixi » the unge St Rigbut i on
type aﬁﬁsot+%p?%%?¥9g88ﬁdﬁé?ﬁv8 B 5? gﬁefééﬁggPEPé§gﬁ ?ﬁtggpgﬁggréi%guit
device has been realized pnc Lt jon deyi at.is nducti ve
parts of th%f%%EE% eaig?rlﬁu P8§8?§%g'a%h?o?%o%%%gpfggggﬁggé i ve el ast oner
sheet and eé?%&&gg§§et8 Qgtbﬂggeghggtzgrggnbgg bt edrat ed reuituiboadevi ce
occurs when ey are su%jecte to thermal hysteresis by tenperature change,
since coeffikgientq %cgggﬁqal expansion is greatly different between a
material (for exang e, silicon) making up the integrated circuit device as
the object for ingpegtéRnagiso@bopifBleyi abndliotiexasphetoneki sbretsubber)
maki ng up the uneven distribution type anisotropically conductive el astoner
sheet, 50 thpkrthRasbaheretogbeet bieeal knowmedthiosr of5 viagicw@nged, and the
stabl e connection state is not retained. In order to solve such a problem
an ani sot ropteakkyMresnduEdi vexaophect dapenapesdtehtarnplaragage Lrife
pl at e havi ng an opening and an ani sotropically conductive ,

Open No. 93393/1976 discloses an anisotropically conductive

elastomer sheet (hereinafter referred to as “dispersion

type anisotropically conductive elastomer sheet”) obtained
25 by uniformly dispersing metal particles in an elastomer,

and Japanese Patent Application Laid-Open No. 147772/1978

discloses an anisotropically conductive elastomer sheet



»5 el astoner sheet arranged in the opening of this frame plate and supported
at its peripheral edge by an opening i nner edge of the frame plate has been
proposed (Japanese Patent Application Lald-Open No. 40224/1999). This

-ani sotropically conductive el astonmer connector 10 is generally produced in
the follow ng manner. As illustrated in Fig. 20, a nold for nolding an

ani sotropically conductive el astoner sheet conposed of a top force 80 and a

bot tom f or og, 86 rekd.ng, 3. pal DS EW SO e i, L1 gEme gt o 90

having an o rangéd 1n alignment 1n t , and a

ol ding ot i) e b AALEN, SOMMELL NG, RerAches, L) bR o are
el astic pol @Jé&i;ﬁéﬁéﬁ&é@%f%&%ﬁf@léé es¢ ENtondiScf Bfe iMi@nati€gi on

i ncluding t ope rame plate 90 and an openi ng edge

ther eof 10 J,g1gs 5 JDI g nth 1@ &1 Gl d HET£SMn 4R5Faat NumdBHUSE ] ve particles
I N e

P cont ai ne nol ding material |ayer 95 are in a state dispersed in

the nol di “%J&?&&ééﬁle lkﬁé/z.efs 95, + B fhd ODn T O1 G161 Sn@es-WDsé oM feE€LoR5 i n the
e

nol d 25 respectively have nol ding surfaces conposed of a plurality of

f er r omagnetyiyi. sUbst ance; hAYEL6i ) 486 for metinl beconsanseingt bhempattern
corresponding to a pattern of 6 conductive parts of an anisotropically

conducti ve ®last OFEr g Sheed sé opdee®| Aesll tosl hon- Dagdedpen subst ance | ayers
82 or 87 forned at other portions than the portions at which the

f er r omagnet ) £o s A1 P9 ed 1 SYEs Se $lawrubévdmavei beeibdviomdtybeand t he
correspondi ng ferromagneti c substance | ayers 81 and 86 are arranged in
opposed r el ati oot bashl vt bendudt pae re bds edeet r sheghevsthfar exanple, are
then arranged on the upper surface of the top force 80 and the | ower

surf aceoof diefépéncen forteveb, dafiinediebatweercthenagnbesecapé 8pehat ed,

t hereby applying a magnetic field having higher intensity at portions

bet ween fercomdgreive sabstandeahajeseld8iing PAETtop force 80 and their
correspondi ng ferromagnetic substance |ayers 86 of the botto orce 85,

i .e., portions tdmhadmminiriucisie 130 SLYRGAPIIRERPET2 po¥ ti ons, to
the nolding material layer 95 in the thickness-wi se direction_thereof. As a
resul t, theceoddotiveecepartPReEsspeatspeieedCPAUEhEYRoPAFH] ﬁﬁ?e%P§WePayer
95 are gathered at the portions where the na netié.field havi%geggeo i gher
intensity ishapprPEdanreewithoa; RALEBFRi GRS HEPRBEA Pl PoRualREMFE sObst ance

I 81 of the t f 80 d thei i fer i

Subst ade | aRFErafber ConBenoPEBRFFORCRToAR Shacdr oPRd E1EBURENEH Be. e

oas to align in the thi,ckness-w se_dj i i terial

Faye?. I'n t%g§pé?5?§: 38R R Ig%%gaﬁgégg%ggglgégpgggg?gqgﬁgfg%tedlto a

curing trea fgnérspgﬁr%§¥ea9n295§95§985§§b|XpﬁQGQEQbEVélﬁb%%h%&E%h%@%et
pPura rty ich

conpri si ng conductive parts, in wh

in that electrical connection between electrodes can be
achieved with high reliability even to an integrated

20 circuit small in the arrangement pitch of electrodes to be
inspected, i.e., center distance between adjacent
electrodes to be inspected.

In such an uneven distribution type anisotropically

conductive elastomer sheet, it is necessary to hold and fix

25 it in a particular positional relation to a circuit board

for inspection and an object for inspection in an operation

of achieving an electrical connection to them.



»7 the conductive particles P are contained in a state oriented so as to
align in the thickness-wi se direction, and insulating parts for nmutually

i nsul ating these conductive parts is nolded in a state that its peripheral
‘5 edge has been supported by the opening edge of the frane plate, thereby
produci ng an ani sotropically conductive connector. According to such an

ani sotropically conductive connector, it is hard to be defornmed and easy to
handl e 10 because,t he i sQiropjcal ti I onmer ,sheet is
Supported by the HerereRaasher BhitarLpBeaEY: KEnGuBRPEn EAS ERhere

hol ding and fixing t ¢,a9 ;ijleqial %%lsg) 1GUe ARV SR B8 E‘saqf]'i'ty Gongyet ed
upon an operation 6f "achi'eving an el €ctri cal connecti’on to the |ﬁtegrated
15 circuit Vi itionpi Rk k. (ot L eX le, a hole) is
formed in tRG PPast oRARE bR Faai fHonl Rekepe: F5rR SR 1 coer i of ent of

t hermal expgnsi; I a F@%Qr' | s QLM fane Ry

wher eby thea? é?%gfag%§§%€i§ﬁag t gé%%ﬁﬁ%hﬁﬁﬁ%%{%gt%gﬁﬁtct|vgjeIaé?gher
sheet 2G5 i s;hesbbahRed Ry sf Ng nfredie tRliala ra f kRl iRRS sl nde\w;3t i on

bet ween the conductivé parts of the uneven distribution type

ani sotropi cakhy ¢enduehinge @hasherRlessheets aMdrelreliedes st a ke durreact ed
of the integrated circuit device is prevented even when they are subjected
to 25 thernBf Bysteresies Avicrerpekalwde thRangdamer@ntepdltch d0and

el ectrically connected state can be stably retained. By the way, in a probe
test conduckedct@odakepeabmeds sthadileeui t BhépefpdepntReWpbelitianihghadd i n
which a probe test is collectively performed on an integrated circuit group
conposed, feaheekandieag ahdl@iaingd? oifnttdgr anetdred Kdwitird bardg aygecat nunber
of integrated circuits formed on a 5 wafer, and the probe test is
successlivel gnpeptovpedadi yocheducttiogr atled tomeguishegitowre, godndhdrcets or e
been adopted. In recent years, there has been a demand for collectively
perfornm ng diffdbeltespoonitisoelexampical €pnayectdom4o edegtrodfes ritcegr at ed
circuits anong a great nunber of integrated circuits forned on a wafer for
t he pur posebef inapeetedgoifnpecrbdrces fiogi dmepesivd oneduci ng i nspecti on
cost. In the burn-in test on the other hand, it takes_a 15 long tine to

i ndi vi dual |y condtettleeceerical taspecth®reotsaagpeablatinbBrtofVERt egr at ed
circuit devices because each integrated circuit device that is an o%iect
for inspect VBRI §NRi REFESSARY PPSLkARALIAy PRd hedriesi érd ¥

i nspection cost becones .considerably high. Fromsych 20 reasons,. there has
beon. prichosERS A DEBEN| S PEr LPHFRE VR A HEOT ToR ML ROt ost | s
collectivelélggéforned on reat .nunber of. integrated circ%%ts formed on a

waf er i n thBLETEPEeGT SPRE CwiPer” AOREVER Lo IS HeeA T aTd "ERabion a
wafer as an, 25, 0hLackoLar LBSASTLLSR k3yahiar08 tiAR OkorlRr axapl e

| east 8 inches i i aneteér, nunbér 0 ectrodes to be inspected

formed ther LS ff e , I 5.0 [ e nly at | east
10,000, it TergerPEogre F?}%SH ?@‘%‘ﬁég%E‘g&gPdgg’FFi t?é%s’%?ﬁrs tcllr‘yggﬁlé’ally

conductive cQRARELPVe281asRLARS FBERS! ahar olREthoaRe eSheli ndBl-teest for
the foll owi ng reasons because a pitch between el ectrodes to be 5 inspected
in eachd ntggrahedigtbgihieds c@xbhgeleviFR! lochen vheimanatli aid el d is
applied in the thicknesswi se direction of the nolding material |ayer 95 in
the nol di ngsgbgpcebdt he ahesahlopyellrysiendyciten®ethasiremhasiiest ,
conductive particles P present at a portion |ocated 10 inside anong
portions, whinbewcbkfliéeasrtcoldibkirna lpakipsnisionhd smolréiang ymatidrfiealentayer
95, for exanple, a portion (hereinafter referred to as "conductive
part-form ngepeethon Hakerépledéntree xbypd echariddicem ) Xmark ikigg up2@heand
surroundi ngs thereof are gathered at the conductive part 15 form ng portion
X. However, inbegoatgdcondgotitvdepacei elseshe pbdsett far 4dnspedtdon ecat ed
nost outside anong the portions, which will becone conductive parts, for
exanpl €5 a poratenipherEomarremplef, esidd coneas ubberdusaikiadpart ftédveni ng
portion Y") represented by a character Y in Fig. 20, 20 and surroundi ngs

t hereof , bu¥narss eéfgHédbidopatipel égipotropically conductive

elastomer sheet, so that the state of electrical connection



present above and below the frane plate 90 are gathered at the conductive
part-formng portion Y. As a result, a conductive part forned at the
conductive part-formng portion Yis in & state that the conductive
particles P 25 have been contained in excess, so that its insulating
property with an adjacent conductive part or frame plate is not achieved,
and so these conductive parts cannot be 10 effectively used. In order to
prevent the; GoRUAHLYC BAK! kLS tBLORAGG sBC eIl GOR! Fidtat ddy ! he
conductive part fornmed at the conducti ve part-formng portion Y, it Is also

considered to redyge,LBerceB 884 v sachhg ?96@&%hiV%nP%BEE%E%%gi%aﬁﬁ

mol di ng material. However, the content of the conductive particles in any

ot her condughbhMBcRakk: cbahe®*BFPLempbiaedC8Rduc v 1Paflad SRt 31 aide
conductive part-formng portion X becones too |ow, so that good
PondUCt'V'tMa@@ﬂgobnbgpéﬁﬁhavﬁ@dahnsHQEs%QrQQQQQQUwV%p&@h%%ivbn order to
inspect a wafer having a diameter of, for exanple, "8 inches (about 20 cm,
it is nQPesé§é¥tbﬂeHSQhé@taak%ﬁhﬁéﬁlQﬁ'EheC@@@%ﬁth%fCQ%H%CEQ%méMﬂxﬁie

ani sotropi cally conductive el astoner sheet has a dianeter of about 8

i nches. 15 Haweveppostel am amisspeiapheablly cagrdugt iave opledsnemBmrsdieet is

| arge in the whole area, but each conductive part is mnute, and the area
proportion efigehefsthtaceamefl pllheecandubkievie prapbsedo (ke anlealee Paitidinace of
t he ani sotropically conductive el astomer sheet is low It is 20 therefore
extrenely dhapplcohtibn Suid-pppnodluce48ael/andani.sotropically conductive
yield is extrenely | owered ani sotropically conductive the production cost
of the 25 el astonBhishaerispsrpopireddgdcondticidveneleasenerekcasheatorsheet .
Accordingly, in the production of the el astomer sheet. As a result,

ani sot rldpi cabl gependldyi psoddcedndni fheufpllowdngngpaseiron The coeffi ci ent
of l'inear thermal expansion of a 11 material making up the wafer, for
exanpl e, silicon A8 hbbustsaged ip-BAiE. 2R .t hemotHefoMam@lding @deffi ci ent
of linear thermal expansion of a material making up the anisotropically
conduct i ve 8PaSPbREPISALY, CPBAVERANSI 8lastemeirc sheetulssBPoisedalpdur 2. 2 x
10- 4/ K. Accordi?gl¥, when mager and _an ani otrggically conductive

el astoner sheBtfeneR RAVRRY & BPL&NERefosFe28 cHRstn5e Red thddedd irtdm 20C
to 120C, a change 0& t he di_aneter . of tgg fer is only 0.00§3tcn1in t heory,
but a chang®®oPrPRe B andt EF3Bf PYfRe” Anl 88t PIpRRaPPY E89ddct iFe el ast omer
sheet gmounts Lo Qq4d.cm  Wicn 8 great difitsrenceyi s graated indhe
absol ut'e quanf??? of “thérndl éxpansi on~in a“pl'ane dfr BOrdR%afededdAitbed
above betwe .1 he L ropi.cal C Is |.ast oner
sheet, it iggeigggﬁg%§58?Pg%%§IPg?gigéggeﬁ%ﬂﬁgéF%?gn§Eg§%&3§ﬁﬁ%ﬁ%betmeen

el ectrodes &P?BérEQQPEEFdebFyﬁgﬁi@ﬁgﬁEs%Bﬁc%h%09ﬁgﬂgig%%%rﬁéﬁﬁsdhﬁc%he

ani sotropi calI'y conductive el astonmer sheet upon t test even when the

peripheral gdge BbeYhet A gQaaeaéobbqgmgéhhysggaﬁuabe%Keba%hqq%@ sheet is
fixed by a frame plate having a coefficient of |linear thernmal expansion
equi val ent tpehbménef tbherwaf ehtoAs peghenmenkensihgl thie oBEBlinkestl, oFr e
known those in which an anisotropically conductive el astoner sheet is 25
fixed @0 a thécorambopidtéop0i aapeahi opeadAposdadgeotthelren fexamtloam @ ceranic
having a coefficient of |inear thermal expansion equivalent to that of the
waf er (see,mbbdipgampteriall2ayapafése Ratent tipptondbcoiveéapdrheheblos.
231019/ 1995 and 5666/ 1996, etc.). In such a probe nenber, as neans for
fixing the Bncsotabpedaihytbendodting mhastramdr lalyeet 90 atrlee ini acwittatleoar d
for inspection, are considered a neans of 5 nechanically fixing peripheral
portions abduspeheednipothepineafipgcoatactipte lelvast 8%er sheet by, for

exanple, screws or the like, a nmeans of fixing it with an adhesive or the
li ke, and the |ikgoth top force 80 and bottom force 85 in the mold

25 respectively have molding surfaces composed of a plurality
of ferromagnetic substance layers 81 or 86 formed in

accordance with a pattern corresponding to a pattern of



However, in the nmeans that the peripheral portions 10 about the

ani sotropically conductive el astoner sheet are nechanically fixed by the
screws or the like, it is extrenely diffécult to prevent positional

devi ati on between el ectrodes to be inspected in the wafer and the
conductive parts in the anisotropically conductive el astonmer sheet for 15
t he sanme reasons of the neans of being fixed by the franme plate as
described aRgyRuclvbNBa0kRCHNANTaplBokhApTRANS (OLohaRG iikx 8l atlbhele
adhesive, it I's necessary to apply tﬁe a ESIVE any to the insulating
parts in tnenaaisebl 8l ARhkkaCaRAUEDRY fiagflethas AR snRRCY lia.ar dor oo
surely achieve electrical connection to the circulrt board For i nspecti on.

However, sipggerhbReanhsobiaRFCRbEYi6A8dURELVene! RoteiBhsShgel,nised tha the
WBI test is small in the arrangenent pitch of the conductive parts, and a

cl earance betypgnagHbacensuB3atanbduthivespgit &ri 86SHBkk, bekn Foemeuemel y
difficult in fact fo do so. In the neans of being fixed with the adhesive
al so, itsisahapensi bbertapbanliage rerk¥mbhactit3sabktahcepilagklry gandueti ve
el astomer sheet by a new one when the anisotropically conductive el astoner
sheet suffess Aremutranbkd, iandppesll relaetensaby ehehr ophage the whol e
probe nmenber including the circuit board for inspection. 5 As a result,
increase in inspestpabrcostelsctnomagrdts| nfaddekempleasateanaehor pressing
t he probe nenber against the object for inspection in the probe test or
burn-in tesbdrrahged bavehkenppetoserleen ovfetheeanp liprael 88dangstthm t hat a
load is applied to the probe nenber by a 10 suitable pressing nmechanismto
pressuri ze Lbeeproebefaesbef. the bptéprmt oekecBbi,cahly tbennect the probe
menber to the object for inspection stably and surely, it is necessary to
apply &0 oagllettromagngsaphtse abeyatsdg PgﬁrGhYeBPQﬂyédG BomBenefdgect ed.
15 When the object for inspection is a wafer having, for exanple, about

10, 000 elecfieh@shﬁﬁlbg hhgpett éateRshEyept ROrsaansf betweedst 50 kg nust
be applied to the whol e probe nenber. Therefore, a | arge-sized pressing
nmechani sm i SeFEqEipgBAtigsosthatanfre LA¥PEEt BdnChpShratad &srsewldl éndo
becones consj derably | ar Fur%her, in the cas area waf er_ havi ng

- I -
a di ameter bReBT| [ E958836F88t ?rFgmﬁﬂgﬁE&FeaFg§%apgé?§ﬁ§e6ﬁ $8a8< appl i ed
to individual el des_t ir ted b difficulty i
encount er edCBA BREFPBatPERSoRo25 a5 0afOBEHY 8 PRECTROFE IEFArYeso ¢ hat
it ifficult t hi bl lectri tiqn_t 1.th
el cctr ades FO°bY | FBBCELA, SLNEh PACSIORP { SO0l doTShaR Sy B BRA Ineans
utilizing 319%8§SyéeiﬁegH8'EﬂiéXﬁ&?Elaﬁ%S BﬁﬁchEBRO%ﬁQréafﬁeaﬁé or
pressing the probe nmenber “agai nst e object Tor I'nspection (see Japanese
Patent Appl tgahien Eﬁédcgﬁéﬁc%@ve5?§§£489éé-P5dIQEe9588$Eﬁgtﬁéaﬂélglnbh!S

pressure reduci ng systemare such that a water as an object for inspection

i s arrangednsfepilOX1hype hagber gaprBedqahtt ket pBrih8h80hnedepiale member
is arranged through an O-ring on the chanber so as to air-tightly close the
openi ng of mhgnébagbeielanHadihglOhwi hbyRekhenebaghey s appryaikedite.,
reduce the pressure in the interior of the chanber, thereby pressurizing

t he praloe nenbepobyibhe Beawsphefeerpmagavtéc Acberdneg fLayeklhe Bness ng
means by such pressure reducing system the inspection apparatus can be 15
m ni at uri zethdetapsfoany Bar gedsthedrprcessengondihgnifsenrbsagaetiequi r ed,
and noreover the whole wafer can be pressed by even force. However, the
pressi ng neswmsshynsechapeesslibeofethei hgtsymt Enrcrv8bvesnd prolthemsthet
when air remains between an 20 ani sotropically conductive el astoner sheet
in the probeimenbeienhedasei peute bdagd Lor thasphéckoasatwilke tine the air
w thin the chanber has been evacuated, both_ani sotropically conductive

el astomer sheeeChhdncPfctle BodAdngorataspadt Locdo nbr i ySERRR/ into

cl ose contact 25 with each other, so that stable electrical connection is
not acRidevefhie molding material layer 95 is subjected to a curing

treatment, whereby an anisotropically conductive elastomer

sheet comprising a plurality of conductive parts, in which



15 DI SCLOSURE OF THE | NVENTI ON The present invention has been nmade on the
basis of the foregoing circunstances and has as its first object the

provi sion of an ani sotropically conductiVe connector 5 suitable for use in
conducting electrical inspection of a plurality of integrated circuits
formed on a wafer as an object for inspection in a state of the wafer, by
whi ch positioning, and holding and fixing to the wafer can be conducted
with ease e : a 10 _fqr | e, about 8
i nches or ggggté@ggﬁEgﬁgégﬁggFggzagthegggtghﬁgﬁgéFgc?Pogeg%?ggEe i nspect ed
[0 the |ntegralffedl 6ULLSLO0LTEEn SnoHRL! tndBRABBLEQYSE @godcEoBdyCtivity
can be achieved with certainty as to a conductive parts for connection,
and i nsul at i e } C ! p can be

achi eved mﬁ%ﬁ@cg§?£?%%¥?8a%§§ggp?ggﬁgﬁggﬁigyoggggg%ﬁgﬁgo?ﬁgéfsecond obj ect
of the presenfqhOVERLi pArts 19 RHPMLECiANa2BkaQLr @RhEak kY P@B@Bﬁbk&@
connector that a good electrically connected state is stably retai ned even
W th 20senvidQaness abe EABEEE0EHEA BS tHEr BBEnhYgt 8HGEI s£b¥nberpamat ure
change, in addition to the above object. A third object of the present
invention is140e prenégdeby proedecirgben ByiwbkebppesiltiyoabAguctngehol ding
and fixing to a circuit device as an object for inspection can be 25
conduct ed wékneasereven when the pitch of electrodes to be inspected in
the circuit device is small, and which has high reliability on connection
to each el ectrodea¢eobinglboi sepecardanfscordphbgal byt bengueseneg i nventi on,
there is thus provided an anisotropically conductive connector suitable for
use i n condeohnegtet eciti tal handpeot bendefoemell ehdaebspl inahahylef
integrated circuits forned on a wafer in a state of the wafer, which

conpri 88s: hkedauase phatenisowhophcalpyucahfdtuptoveanilsetrvpircahkbgtcdaductive
fil marrangi ng hol es each extending in a thickness-wi se direction of the
frame pl at esuprofoedeldy 1theonetaponadagiramel péacedeandgthbas, in which

el ectrodes to be inspected of the integrated circuits in the wafer as an
obj ect for Posheterbrghand beenheddied, aBAdfaxprdr &Pi 8 dntepasterd

ani sotropically conductive filpms arranged in the respective anisotropically
conduct i ve FH¥iRuF e cg RBReBe182FhlY nFeNFrSREIpPRPE &RJCBEEATLAPBPBFL ed

by the inner peripheral edge about the anisotropicall onducti ve
f?lnarrangi% HoY €29 vier e %cEﬁtﬁagfc?ﬂEeEFégPiEgaﬁﬁ§o¥P§ﬁgﬁﬁgF9 conducti ve

fil i d f ti I t d of lit f 20
(1117 18, Corposed Slug, Lunctionsl Bertcormesed oLp Bl byl 2
hi bi ti ti t_hi,gh_d i d di ,N:the_thick < W
cx b1 10 MEEOPLL 5 gl Dhoh, IP0S! HafRdo XL ENTIRO. L igat Mhekgessi o,
I nspect ed Cio&gfn'@éfﬁfféfgnﬁ'5?9&53 qR11Bg ﬁﬁE?Bna§ apsahi get xf or 25
| nspectl on, an I nsul at | ng part | nsufatl ng ? ese COI']gUCtI ve parts for

connection midal by, rdRdr SHRPRG eHePatimbnbegtal | ¥nbeeppdeAl @nBembpheral
edge of the functional 17 paft and fixed to the inner peripheral edge

about the adkSohsDPhCSE | ¥hE0RHUSbE¥EpithM @r caRaLRgibel e1hBtbRke khage

pl ate, and the supported part contains the conductive particles exhibiting
magnet pem Hs | Fed Hea eS8 ObyOpheakk¥meopUdeti, veocenAAeChOEiaE6ARdI Ng to the
present invention, the frame plate nmay preferably have a saturation

magnet i zat idewDdt bén | leashen 1tHB/ o8natict éast pattkhefi nher upevepheral edges
about the anisotropically conductive filmarrangi ng holes thereof. 10 In
such an anigidtojbheelidy tppdushizetecopnesidy, cohduvhidve eflashemkrane pl ate
may be formed by a magnetic substance having a saturation magnetization of
at | east 0.ghawtn@nd ghecteedesSstoubat inapeaagadt pfathenindsguseddi n the 15
present invention neans that neasured under an environnment of 20C. In the
ani sot r opi caltqutordercitveisonnevedtedceveti njenothhE presenbipatedt ton,

posi tioni ng hol es each extending through in the thickness-w se direction of
the frdfe pthgenal hysteresis by temperature change. As a result, a

good electrically connected state can be stably retained.

By the way, in a probe test conducted to integrated



-20 may preferably be formed in the frame plate. In the anisotropically
conductive connector according to the present invention, air circulating
hol es each extending through in the thiclBness-w se direction of the frane
-plate may preferably be fornmed in the frane plate. 25 In the

ani sotropi cally conductive connector according to the present invention,
the coefficient of linear thermal expansion of the frame plate may
preferably be_at .nost 3 8_10-5/K. Su ani:so pcal n ive
connect or nﬁ%rﬁglﬁge °§ﬁ§9a8ﬁyai%a§e§ur§_%%t ggf.lﬁnhbﬁgha%ig%P%%pg%%ﬁly

conduct | ve 1R854 836891 IPAOE 1ot B BheSaRegrtent Beulle RbC

preferabl e conducti v arts non- connecti on that are n

electricalIgoﬁgg%ggtegogoeﬁgﬁgggchEOQg L2 Be &B§g%§%§gdogigggikgtegrated

circuits int éras t Ject for inspectionand extend in the

thi Ckness-“ﬂ'aasngi éeghleara RembQ QEMEd el rhied wigkhanal fidfledobneach of the

el astic anisotropic y conductive filns in addition to the conductive

parts fof cooreeti QA 3R pRepeORAUE! i¥e spakks sive190R=cERRaRM @A contain
t he conductive particles exhibiting magneti smat hi gh density and be
nutual Iy 155kRgyl ahedghheryt bereqndugirbupspanbs herctofaget beenby the

i nsul ating part. According to the present invention, there is also provided
a process fggopteduci ng the ani sotropically conductive connector described
above, which conprises the 20 steps of: providing the frame plate in which
a plurality of thenapesehtopeaskl ythepdubtsvbeknl ar demandi figrhol es each
extending in the thickness-wise direction of the frame plate are forned
correspondi ngliectheeteperddemiagi anprobe 2eswhionh tfhe ekeopledes$4ét orbe

i nspected of the integrated circuits in the wafer as the object for

i nspectliton had¢e beenlflopfedntegi@tedr mimgudtlsdiemgnyategiralat] apmberf of

el astic anisotropically conductive filnms in which the conductive particles
exhi bi ti ng fmngeeretadacérdniper Sodmed anl aquiad epolfpreithieoPrirpg seatcdr i al |
which will becone an elastic 5 polyneric substance by a curing treatnent,
in the respéwprrowing dospegitian pféérdagacyvand rRARCciagyilRgPeSTté® of t he
frame plate and at inner peripheries thereabout, and applying to the
mol di ng nat EPP&F | ayers a magnetic field having higher intensity at

portions to becone 10 conductive parts for conpectjion and p%r%ions to
becone supported parFlet RYRRTAB 5?ﬁ§r°ﬁo?5?oﬁ§,efhbﬁgﬂy gat F8rPSg 2t he

duct. ticl [ t he.nol di terjal | .at .th ti, t
becoms the LORHUELTGeBarPOiFORIBdIReEPRON T 3 EaiE 2 dr SRE TN, Fhe

ducti ticl isting.15. i h ti to. t h ted
conducti ve, BaLLekeRuBEbR! bE0:AToMa LIS ROLELANS dkf BRSORRE e ouaRa { ed
orienting ”i‘ﬁt%?@g'd‘éﬁ' %? RALL! gk%icb”th'a% G CKNSET WS @ P aGHU  @Nd 10
this state, "subfecting fe ol Ing material layers“to a curing treatnment to

formthe el a8t hEnAleanhiat 1 @RI fahlY 158N4YC R riienTent!, N wBldGh gy oducti on
process of the anisotropically conductive connector, the nolding materi al

layers may ppeherabby Bestobeedmkd theshiasRadiiyy @i SoFEeRi sakhy
conductive filmarrangi ng holes of the frame plate and at 25 inner

peri pherg esrbhghaahouhely: hAkOYednNgrapdeld commIedwalfed tRwe10BEmMNd a
bottom force, on which ferromagnetic substance | ayers have been 20
respectivel ynforeed iin ahdehdanecbwrhkia palsteris collespdvéilyg to a pattern
of the conductive parts for connection in the elastic anisotropically
conducti ve pekfierinedbenf ar geeat number of integrated circuits formed
on a wafer in the state of the wafer.
However, it has been found that when a wafer as an
25 object for inspection is of large size of, for example, at

least 8 inches in diameter, and the number of electrodes to

be inspected formed thereon is, for example, at least 5,000,



S coating nolding surfaces of one or both of the top force and bottom force
of the nold by screen printing with a nolding nmaterial in which the
conductive particles exhibiting magnetisth are dispersed in the liquid
polymerform ng material, which will beconme the elastic polyneric 10
substance by the curing treatnment, and superinposing the top force and
bottom force on each other through the frame plate. According to the

present inv. i €,kS h Vi ded ; Ok ~P i t he
B sot T opt ol o T Emiuar: Ve esnagsr oy descibad ahous: R SRESmrrses

the steps OfpoPeoydiPIbbAcahliafBrobabg1LY WBhAACRiPEUEBhhEYLBE hBEa
ani sotropically conductive filmarrangi ng hol es each extending in the

t hi ckness- whs6b&i nesbéenret the prape 20spl atewapne teswedogorngsponding to
the el ectrode regions, in which the electrodes to be inspected of the
integrated £bITowifgi Pebbenvabetadset AepbiRChetReehnepeetiroaebaye been
formed, arranging a spacer, in which through-hol es each 25 having a shape
conformsng iwspeetpliape shapeintegaabedl asktanianisobkepemnallysaanductive
filmto be formed and extending in the thickness-wi se direction of the
frame 21 pl ate when farmegnevicefpendi hg sdpplhedsandtikéaskhickness-—

ani sotropically conductive filnms, on one surface or both surfaces of the
frame pl atewiseddiveothgnnofdihg mealdingl mhageislf bayekadbi ¢n the

ani sotropically conductive filns in 5 which the conductive particles

exhi bi ti ng mabdibeg setep eofli ther sndisphrapicqlild pohguetiter elagtomesri al
which will becone an elastic polyneric substance by a curing treatnent, in
t he ani sot ropeethl | gordnetityeveartialasr Bngragenstl es af pohtippakecprade and
t he through-hol es of the spacer, and 10 applying to the nolding nmateri al

| ayer s18 mebheide 3nerq R@HFh@nﬁigﬂh%CFnWégéiP?CaWepé?P¢Bﬁ§lY6 BaEbfe
conductive parts for_connection,and portions to becone_supported parts than
the other pbRtFRAMOIPERE2ERThati hgYehelcondBEt Y@ BARY| 81 BSTEHORKe
nmol di ng mat rial,layers at ortionsaéo becone t he_conductive parts

15 the
for connect HYFFH'& E?ﬁt%efﬁﬁfegtt e38t  tABRARGhYYEt PRELpEPTIEREs exi sting
in the portions.to cone the s oyted rts in_tpe.nolLding teri,al |ayer
are repginéHD?E%?%egg)pﬁ??f%ﬁg?ggﬁdggr?eﬁﬁfﬁac%ﬁg 0 Hutf?V¢zggr?Pgles in
the thi ckness: W s6q 20l [RELLOR AADd,LDRLLY statge SuBhecting phecmol ding
material |ayers to a turrng treatnen o Tormthe el astic anisotropically
conductkve {1 I od | r S..0f , t i Wo¥:!
conduct&!sve Ec%#‘r:%%% oélozs?ﬁgn ﬁ%l dﬁ%d%lg’r f}gcfé I oaye)? s%a%@q{)ér %e&?b(%e%e
forned in the, iSOt ropi £abby: LORAUGLAYEST hb Bt ahh 889489 HohgStRE the frane
pl ate and the throughhol es of the spacer by: 22 providing a nold conposed

of a top fgicerphk a Wiy OI CBecOe VBbEAUELIVONBIREE | CESHbEkaRE e ayers
have been respectively fornmed in accordance with a pattern corresponding to

a pattern of gdecrondusétoyenpotés fOfebreé@NBEChboncondtibeiebaghie—
ani sotropically conductive films to be formed, coating nolding surfaces of

one or bot Efafmide poptionce” pndepotsentédrbe af chheasoeéd byiacregn 20,
printing with
20 and surroundings thereof, but also conductive particles P
present above and below the frame plate 90 are gathered at
the conductive part-forming portion Y. As a result, a
conductive part formed at the conductive part-forming
portion Y is in a state that the conductive particles P
25 have been contained in excess, so that its insulating

property with an adjacent conductive part or frame plate is

not achieved, and so these conductive parts cannot be



a molding material in which the conductive particles 10 exhibiting
magneti sm are dispersed in the liquid polgner formng material, which wll
becorme the el astic polymeric substance b¥%the curing treatment, and
superinposing the top force and bottom force on each other through the
frame plate and the spacer arranged on 15 one surface or both surfaces of
the frame plate. According to the present invention, there is still further

provided a e%%%%ivmka%@éuci LY sP&eebeaepQ@%ﬁ&Peﬂeaebﬁeaaem,eal ly

conductive connector ving the conductive parts for non-connection, which

conprises tRgrg9c368PP homPHRYhg BGcels ileaNe RBnthi e Wi ¢hea plurality
of the anisotropically conductivé filmarrangi ng holes each extending in

the thicknegsnWieeidkr paktOfo@meting tf LARE cRhAR take barted ogaiingspondi ng to
the el ectrode regions, in 25 which the electrodes to be inspected of the

integrated pbretibhsyi,nitheswafleb adsnaideljedct:of @edukepedlel ontavne bgen

f or med, 23 formng nolding material |ayers for elastic anisotropically
conductive thknmeohfuvhiol phetieldycinvehpamoildiag extickiibilng Regeeérsm are
di spersed in a liquid polynmer-formng material, which will becone an

el astic 5 pohgneobnteatbsfanhe bypnductiiivegphatrediciest in anyhethespecti ve

ani sotropically conductive filmarranging holes of the frane plate and at

i nner peri phendesttiter palbtut foappkypmpdet, o thiee conddictig venpanitalf olrangelr sta
magnetic field having higher intensity at portions to becone 10 conductive
parts for ctheecthndnctpuet pems-forhéngnpoctndnci becpametss thor low, so

non- connecti on and portions to becone supported parts than the other
portions, theatbgogdt AerdngtiMétyosdnspitveepachieved it shehnol di ng
material layers at the portions to becone the conductive parts for
connectlifon ¢gndngtive PertPons to becone the conductive parts for non

connection in a state that at |east the conductive )
In order to inspect a wafer having a diameter of, for

example, 8 inches (about 20 cm), it is necessary to use an
anisotropically conductive connector, whose anisotropically
conductive elastomer sheet has a diameter of about 8 inches.

15 However, such an anisotropically conductive elastomer sheet
is large in the whole area, but each conductive part is
minute, and the area proportion of the surfaces of the
conductive parts to the whole surface of the
anisotropically conductive elastomer sheet is low. It is

20 therefore extremely difficult to surely produce such an
anisotropically conductive elastomer sheet. Accordingly,
yield is extremely lowered in the production of the
anisotropically conductive elastomer sheet. As a result,
the production cost of the anisotropically conductive

25 elastomer sheet is increased, and in turn, the inspection
cost is increased.

The coefficient of linear thermal expansion of a



particles existing in the portions to becone the supported parts in the
nol ding material |ayer are retained in these portions, and orienting the
conductive particles in the 20 thicknessthise direction, and in this state,
subjecting the nolding material |layers to a curing treatnent to formthe
el astic anisotropically conductive films. In such production process of the
ani sotropically conductive connector, the nolding material |ayers may 25

r ef er abl cged Lp:the,. e CLi ani:s ot i I QL t ke
P y HStEE%E@ mh 1?EeuF tRE &F¥Sr, Eg?aFQBﬁgik,ysﬁﬁgéBﬁ.hﬁ Fﬁout

filmarranging es o rane plate an er peripheries er eabout

by: 24 prgvidingpee /ol dogorREsednet fahAP tAECE-R7ZiRiRAL! W 1ohe@,r ON
whi ch ferromagneti c substance | ayers have been respectively forned in

accor dance %h&?mﬁ@tEﬁ?ﬁﬁs@@ﬁr6§p8nﬂEE8rEleﬁEk@hasu9fth@e_CondUCtiVe parts
for 5 connection and the conductive parts for non-connection in the elastic

anisotropicahhyoeeaﬁmehhyg EbhatctovbeclasBfleraBtceeat ifBe BRbfbIE,SUr faces
of one or both of the top force and bottom force of the nold by screen

printing W gh118oaenehBhag mBt g@bbak RN2WRI ch tMhe capdyelivglpar whehes
exhi biting magnetismare dispersed in the liquid polymer formng material,
which will bhecepeahbicasl agtis6tpopyoriil¢ svhatanieebglhbeomuli Bekreat ment,
and superinposing the top force and bottom force on each 15 ot her through
the frame pkatk. hA¢engdangibetbe pEegentmi AYenbPONMard NesLted Fedmstil |
further provided a process for producing the above descri bed
ani sotropi ca0ty womed,ve chaneet @f e [ dres econdudthey evgfad s or
non- connecti on, which conprises the 20 steps of: providing the frane plate
in which a phlyali €066fcmhén theory, but a change of the diameter of

10 the anisotropically conductive elastomer sheet amounts to

0.44 cm.

When a great difference is created in the absolute
quantity of thermal expansion in a plane direction as
described above between the wafer and the anisotropically

15 conductive elastomer sheet, it is extremely difficult to
prevent positional deviation between electrodes to be
inspected in the wafer and the conductive parts in the
anisotropically conductive elastomer sheet upon the WLBI
test even when the peripheral edge about the

20 anisotropically conductive elastomer sheet is fixed by a
frame plate having a coefficient of linear thermal
expansion equivalent to that of the wafer.

As probe members for the WLBI test, are known those
in which an anisotropically conductive elastomer sheet is

25 fixed on a circuit board for inspection composed of, for

example, a ceramic having a coefficient of linear thermal

expansion eqguivalent to that of the wafer (see, for example,



ani sotropically conductive filmarrangi ng hol es each extending in the

t hi ckness-wi se direction of the frane plate are fornmed corresponding to the
el ectrode regions, in 25 which the el ecttodes to be i nspected of the
integrated circuits in the wafer as the object for inspection have been

f or med, 25 arrangi ng a spacer, in which through-holes each having a shape
conform ng to the plane shape of each elastic anisotropically conductive
filmto be fopgRrdsantaexhendpplicAtibe LRiakbpes- Wose dB316ELI/@BISl ahhe
frame 5 plate are forned corresponding to the said elastic anisotropically
conductive 56881998, 08ecsyl face Sickoi hpsobé anresbet, the hean® pbate, and
formng nolding material |ayers for elastic anisotropically conductive
films in whithih§ethendtikbreopachitlesoanichivenglasgomnkirsghace 10

di spersed in a liquid polyner-formng nmaterial, which will becone an

el astic pol yneretrsubst Boaedbyod dnspegtiveat aget consitlbeednasnenapi odl |y
conductive filmarrangi ng holes of the franme plate and the through-hol es of
t he spaGer,maphhnioglly fheingl depdgpheteadi abritdpessabomagnaei c 15 fiel d
havi ng hi gher intensity at portions to become conductive parts for

connecti on, apbsdtoopitalbgconeduonduet elespames Bbeetobycofinecexenpdrd
portions to becone supported parts than the other portions, thereby

gat heri ng tsereesdoct the pakeichemeanst hé fokdnggifawéthaknl agbesize 20 t he
portions to becone the conductive parts for connection and the portions to
becone t he eonthet Likepapnd the hégeeonnection in a state that at |east the
conductive particles existing in the portions to becone the supported parts
in the nol di ng mel@¥ewer}) ajer theemeanaj RBAL ﬁhﬁhégélgheﬁehpeﬁg}oaﬁd
orienting the conductive partic¢les_in the thickness-wi se direction, and in
this st&t e, 2RUBF bR g L ARLRBPAFAY I HarePAUFtEPersapboREUPPRGEL PESt nENt toO
formthe 26 el asti¢c_anisotropically conductive filns. In such production
process of W?@P%ﬂf%ﬁi%%pf&é??ygy tLe screws or the Hqﬁe' it 1s

extremely difficult to prevent positional deviation between
electrodes to be inspected in the wafer and the conductive
parts in the anisotropically conductive elastomer sheet for

15 the same reasons of the means of being fixed by the frame
plate as described above.

On the other hand, in the means of being fixed with
the adhesive, it is necessary to apply the adhesive only to
the insulating parts in the anisotropically conductive

20 elastomer sheet in order to surely achieve electrical
connection to the circuit board for inspection. However,
since the anisotropically conductive elastomer sheet used
in the WLBI test is small in the arrangement pitch of the
conductive parts, and a clearance between adjacent

25 conductive parts is small, it is extremely difficult in
fact to do so. In the means of being fixed with the

adhesive also, it is impossible to replace only the



-conductive connector, the nolding material |ayers may preferably be fornmed
in the anisotropically conductive 5 fil Srranging hol es of the franme plate
and the through hol es of the spacer by:nL oviding a nold conposed of a top
force and a bottomforce, on which ferromagnetic substance | ayers have been
respectively forned in accordance with patterns 10 corresponding to
patterns of the conductive parts for connection and the conductive parts

for non- Coneﬁqtsb%obacfahqyelc@mh%twes@tlra%mofﬁ@ﬂ Bretdust iavedi Ioe to be
formed, and coating nol ding surfaces of one or both of the top 15 force and

bO_ttom forcanheh the &RlidoRyopicaan ypidoidure iWel 12 s @ hiERite Idud f drfs
whi ch the conductive particles exhibiting nagnetismare dispersed in the

| i quid pol ygebhotion®lest andalso Whi dls \Widde seagm o hepdlazst ithep@hoIR i C
substance by the curing treatnment, and superinposing the 20 top force and
bot t om f or cerebeeaembetrhdnhcliddngh thiee cfirand tplbatae-darfd 1t He speadaromr r anged
on one surface or both surfaces of the frame plate. According to the
present 5 nvast eomestlier, e ingrgaisestinl linfspreidtdonpromsitddd d nouatredrenber bei ng
used in 25 conducting electrical inspection of each of a plurality of
integrated circui fs &ddatdoon aswabensi fox prraseiof tthe wabbe, memmbelr

conpri ses: 27 a circuit board for inspection, on the surface of whi ch

i nspecti on ebedénstdsbeaprbifotnddri inspecritdanc d nnithie @r@@ﬁtéﬁwtCGMWespondlng
to a pattern of electrodes to be inspected of the integrated circuits in
the waf er abuan-3nobpest tberendpaet B@rxet@rf@rteh@e@mwe@emain@e@y a

ani sotropical ly conductive connector arranged on the surface of the circuit
board for i ﬂi@ﬁécﬁyéﬁeml thekeaplopd AenBePlictort® ffet Proke preadbes by a
invention, it na% preferable that the coefficient of 10 |linear therm
expanS|H% ofUiké #?aﬁﬁeﬁﬁépg pechanisey te pressurize the probe member.

In order to electrically connect the probe member to the
object for inspection stably and surely, it is necessary to
apply a load of, for example, about 5 g per an electrode to
be inspected.

15 When the object for inspection is a wafer having, for
example, about 10,000 electrodes to be inspected, however,
a load of at least 50 kg must be applied to the whole probe
member. Therefore, a large-sized pressing mechanism is
required, so that the inspection apparatus as a whole

20 becomes considerably large.

Further, in the case a large—-area wafer having a
diameter of 8 inches or greater is inspected, scattering of
loads applied to individual electrodes to be inspected
occurs because difficulty is encountered on application of

25 a load evenly to the whole wafer, so that it is difficult
to achieve stable electrical connection to all the

electrodes to be inspected.



-10-5/ K, and the coefficient of linear thermal expansion of a base materi al
maki ng up the circuit board for inspection be at nost 3 x 10-5/K In the
probe menber according to the present 151¥nvention, a sheet-1ike connector
‘may be arranged on the anisotropically conductive connector, the sheet-Iike
connector being conposed of an insulating sheet and a plurality of

el ectrode structures each extending in a thickness-w se direction of the

insul ating sheet gapdo2@ed kaNgBdviNsaesObF3BIRMY, t Re@nBali@n R 26 QG @spondi ng
to the pattern of the electrodes to be inspected. Since the anisotropically

conductive peBBREGLRr $e@8ethghedsakay@avie beknapiepoRids ulyj aeln’g fbie

nol ding material layers to a curing treatnent 1n a state that the 25
conductive paekkthgs thaverbdenmebairnedaifsthehpobbijert forbeasmecitien
supported parts in the nolding material |ayers by applying a magnetic field
to those porkeengapbhese 28teamndagbilieapdohn Cads-Opent Nog 5B6BIHaIPent.i ons
to becone the supported parts in the nolding material |ayers, i.e.,

porti ons | othtegrabsiagamdansl bw the sperieglsarieesedbaingt Isgsaemsatreopi cal |y
conductive filmarranging holes in the 5 frame plate are not gathered at

t he portionsutb bhbetne gemeéuctkisvenpabtectorfoconnepkeicdionsad st laatraniged
conductive particles are prevented from being contained in excess in the
conduct i ve paresbbartyprnebenbrr paenedukdr the ¢topdddeireefpart $riobe
connection |ocated nost outside in the 10 resulting elastic anisotropically
conducti ve hemher Ascerdiangey, thienghi ann-gdagd on tdguchagbemre seodsent of
the conductive particles in_the nolding material |ayers, so that good
conduct i vi t §0i 3iachighsdywrirseeithgi pPgnindaef the chaabetivangarid for
connection in the elastic 15 anisotropically conductive filns, and noreover
sati sf & or yitRin PEnghpmBEEr iy BEERNSLSSdCac ERAUEENFhEL PFESSHEES for
connection and bhetween the pl ate anggconductive Earts fo% connE%tion

frame
adj acent t hER&t dPESRIBE aéthﬁeHhﬁﬂpﬁrceF TRPY. PEESSPLE&189c AhEr PER
ani sot r opi cal | coEdu bive filmarranging holes in the frane plate is
f or med corr@?ﬂ%ﬁﬁi g % eaﬁt@Pégb?GGS Eﬁgéﬁrﬁn which el ectrodes to be
i nspect ed of integégtga.%ir gi%ﬁein gsgqgermggngn obgggh fgrsgﬂ§ ection
have been formed, “8nd*theelastic 85 anlsgtroplcaPVy CondBctrve i I m
arranged in h e Lsotropi.cal ly iV [ arrangi ng hol e
may be snalFggﬁcgﬁéa?Q%ﬁ%RVng?%igbggggﬁggbigggﬁgggkfogﬁéakg; conducti ve
29 fil are. agdit..0Q, SN I [ - -
anisot?%biagfﬁeéﬁgﬁgﬁggi%gEgﬁgﬁléﬁgl?gkhbagggéPsgﬁf%?Fg%i%%% %néggoﬁate
quantity of,thetagl; eXRaNghaNmbRedvRkaR8ediyhedll QA ek he 8kaghissed
ani sotropically conductive 5 filmeven when it is subjected to thermnal
hyst eresi s, p{hevbReEsekbeexpansi on of the elastic anisotropically conductive
filmin the plane direction is surely restrained by the frane plate by
using a materi al hawetgra thw peekkiagemkadb bineacht peesslhrexpanscangas
that for formng the frane 10 plate. Accordingly, a good electrically
connect ed ssabetemahnbelstabhyprebdiemedharemhehenirheeibBhst bettwiesenpanf or med
on a large-area wafer. The positioning holes are forned in the franme plate,
wher eby Oposanisatngpicallhy wahducasvehelejtemerf sheet in the probe

member and a circuit board for inspection at the time the
air within the chamber has been evacuated, both
anisotropically conductive elastomer sheet and circuit
board for inspection do not fully come into close contact
25 with each other, so that stable electrical connection 1is

not achieved.



-15 inspection or the circuit board for inspection can be easily conducted.
The air circulating holes are fornmed in ége frame plate, whereby air

exi sting between the anisotropically conddctive connector and the circuit
‘board for inspection 20 is discharged through the air circul ati ng hol es of
the frame plate at the time the pressure within a chanber is reduced, when
the pressure reducing systemis utilized as the neans for pressing the

probe nmenber in an inspecti g sRARAARIDH agpvaheENTita eby being able to
surely bring the 25 ani sotropicalty conductive connector into close contact

with the circuit lraardre@enitnipeehnitadn $@ st BlenN @e@es ¥y thleeHaldiGlof
connection can be achieved with certainty. 30 BRI EF DESCRI PTI ON OF THE
DRAW NGS Fi ¢hel fiok egropnan clireitimsldansiasatanip s exsenplsarfi st sdjlead aald y
conductive connector according to the 5 present invention. Fig. 2 is a plan
view il | ust pabivigioan odn agnlawiged reopdloally pamdueititvee conirsseitoapi cal |y
conductive connector shown in Fig. 1. Fig. 3 is a plan viewillustrating,
on an erB ar gedtid®lecdoe, vaer dnastonduartiswt redmataliloa Icdmdipetdtiesrf idfma n t he
ani sotropi cally conductive connector showmn in Fig. 1. Fig. 4 is a
cross-secti phakkadiew olfl isttegtrangd i ramidrs dogeedscal @ wafemr|aastanc

ani sotropically conductive filmin the anisotropically conductive connector
shown in Fi gbjgctl5oE gnspeictiancrigse sdatticondl theewafldrusthvatiligcha st at e
that nolding material layers are fornmed by a nolding material which has
been appl i egosdtaondnd . f andnblodidigdelaast ifd xdmigs dor dpiec slafprceraudrs ve
films. Fig. 6 is a cross-sectional viewillustratin on an 20 enl arged
scal e, a paFPngpRctre mWalrth easensvernghemadtiec wadiedoedpisc HAnRP e AR t9ive
films. Fig. 7 is a cross-sectignal viewillustrating a state that a frame
pl ate hdls bé@ﬁ S*PRRGEd taﬁ’PBﬁgﬁ §|§é’@é’rss %eﬂﬁ@é‘ﬁ'—eé o Hemesemd aé‘%&t%m

force of the. np 0 5 Fi a Cross-sectiaon Vi ew
|IIustrat|n81§C£t8§ &%& F&lﬁ% Pﬁtéﬂs quW%H§~&Pqtthﬁﬂr f orm have

been . . s
circuits formed is small, and moreover good conductivity

can be achieved with certainty as to all conductive parts
for connection, and insulating property between adjacent

15 conductive parts can be achieved with certainty, and a
production process thereof.

A second object of the present invention is to
provide an anisotropically conductive connector that a good
electrically connected state is stably retained even with

20 environmental changes such as thermal hysteresis by
temperature change, in addition to the above object.

A third object of the present invention is to provide
a probe member by which positioning, and holding and fixing
to a circuit device as an object for inspection can be

25 conducted with ease even when the pitch of electrodes to be
inspected in the circuit device is small, and which has

high reliability on connection to each electrode to be



.31 fornmed between the top force and the bottomforce of the nold. Fig. 9 is
a cross-sectional viewillustrating, on an enlarged scale, the nol ding
material |ayer shown in Fig. S. 5 Fig. 166is a cross-sectional view
illustrating a state that a magnetic field having strength distribution has
been applied to the nolding material |ayer shown in Fig. 9 in a

t hi ckness-wi se direction thereof. Fig. 11 is a cross-sectional view
iIIustratingnggg 1Qgconstruction of an exenplary inspection apparatus for
waf er making g 05 use of the anisotropically conductive connector according

to the present inyerbir@lngFitd thé pTedent033veeiiiodNaltner@Wilsl isisr ating
the construction of a principal part of an exenplary probe 15 nenber

accordi ng t%rb‘%&d@ﬁe%@imadi!%‘(ﬁftki?i%alﬁiyg cohuct ideC IR Irer@dr altay1ew
illustrating the construction of another exenplary inspection apparatus for

waf er maki ngogoodelse ebnidhe tamios ellcepiraddly ieepditatione cForRRA @f accor di ng
to the present invention. 20 Fig. 14 is a plan viewillustrating, on an

enl ar geds scalleraan tgl a%t it tegiraaledo Riicaiuif s adueid W fd Wwafdr am a
ani sotropi cal ly conductive connector according to anot her enbodi ment of the
present i nvenkitenofFithhe ¥afiex ,awhliah Wompdildesstrati ng, on an enl arged 25
scale, an elastic anisotropically conductive filmin an anisotropically
conducti ve connectoframeopding tia ahficht heplerbddityentt ahitslde rppdeandtly
i nvention. 32 Fig. 16 is a plan view of a wafer for test used in Exanple.
Fig. 17 ill eondaced veediidns asiragigdoir bddest @alph extending in a
thickness-wise direction of the frame plate are formed
10 corresponding to electrode regions, in which electrodes to
be inspected of the integrated circuits in the wafer as an
object for inspection have been formed, and a plurality of
elastic anisotropically conductive films arranged in the
respective anisotropically conductive film-arranging holes
15 in this frame plate and each supported by the inner
peripheral edge about the anisotropically conductive film-
arranging hole, wherein
each of the elastic anisotropically conductive films
is composed of a functional part composed of a plurality of
20 conductive parts for connection each containing conductive
particles exhibiting magnetism at high density and
extending in the thickness-wise direction of the film and
arrangeed correspendingly to the electrodes to be inspected
of the integrated circuits in the wafer as an object for
25 inspection, and insulating part insulating these conductive

parts for connection mutually, and supported part

integrally formed at a peripheral edge of the functional



-inspected in the wafer shown in Fig. 16. 5 Fig. 18 is a top view of a frame
pl ate produced in Exanple. Fig. 19 illustrates, on an enlarged scale, a
part of the frame plate shown in Fig. 1817Fig. 20 is a cross-sectional view
-illustrating a 10 state that a frame plate has been arranged within a nold
in a process for producing the conventional anisotropically conductive
connector, and noreover a nolding material |ayer has been forned.

[ Descripti ogaeft Ghar aatetskolank Rnoke PRIMIYherd 1ARGYR! A@REAlE conductive
connect or, Pressing plate, 4 Wafer nounting table, '5 Heater, 6 Wafer, 7

El ect rodes haiQ@t&6§9%ﬁuq?,C%Qdﬁh&&%ep&auﬁra&%aA@h% heRieCahl ¥ng@nductive
filmarrangi ng holes, 20 15 Air circulating holes, 16 Positioning holes, 20

El astic ani gehmepbgakky eaadutle wepporfed A4 tMebiitad nbidkl dondayeive 21
Functional parts, 22 Conductive parts for connection, 23 Insulating parts,

24 Proj ect egapafit3es22exRIbIPRQr madnearilsm. 26 Conductive parts for

non- connection, 27 Projected parts, 33 30 Gircuit board for inspection,
31 Inspection el echr edesand$okispliahilng sbheductdOeSheanekitbe acrbedtiay, 42
El ectrode structures, 43 Front-surface electrode parts, 5 44 Back-surface
el ectrode paot shedbrShent:- dnvenittiopar tthe FaGeaplete hdyEpaedeatrabiypi pe, 55
0-rings, 60 Mold, 61 Top force, 62 Base plate, 63 Ferronagnetic _substance

| ayers, 64 Nemenmgsetucasuibst amgeetiyertsonsdd Récdsses, 010 #H/BSt&bm for ce,
66 Base plate, 67 Ferromagnetic substance |ayers, 68 Non-nmagnetic substance
| ayers, 68alRastsststheganneghp8yiapbesal edges about the

anisotropically conductive film-arranging holes thereof.

10 In such an anisotropically conductive connector, the
whole of the frame plate may be formed by a magnetic
substance having a saturation magnetization of at least 0.1
Wb/m?.

The term “saturation magnetization” as used in the

15 present invention means that measured under an environment
of 20°C.

In the anisotropically conductive connector according
to the present invention, positioning holes each extending
through in the thickness-wise direction of the frame plate

20 may preferably be formed in the frame plate.

In the anisotropically conductive connector according
to the present invention, air circulating holes each
extending through in the thickness-wise direction of the
frame plate may preferably be formed in the frame plate.

25 In the anisotropically conductive connector according
to the present invention, the coefficient of linear thermal

expansion of the frame plate may preferably be at most 3 x



-80 Top force, 81 Ferromagnetic substance |ayers, 15 82 Non-nmagnetic

subst ance | ayers, 85 Bottom force, 86 Fe Fomagneti c substance | ayers, 87
Non- magneti ¢ substance |ayers, 90 Frane ate, 91 Opening, 95 Ml ding
-material |ayer P Conductive particles. 20 BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON The enbodi ments of the present invention wll hereinafter be
described in details. [Anisotropically conductive connector] 25 Fig. 1is a
pl an view i hbostg.ati ng an exenpl ary ani sotropically conductive connector

according to the present invention, Fig. 2 is a plan view illustrating, on
34 an enl arged scg8lieh anpaht seftrobe calilyoiconducalivye comtheettore magnibect or
showmn in Fig. 1, Fig. 3 is a plan viewillustrating, on an enlarged scal e,

an el asti c asesokndpiabdlyl incanduehi~ie fidsh.in the ani sotropically 5
conductive connector shown in Fig. 1, and Fig. 4 is a cross-sectional view
illustrating, on @n &hkargédoscapécatllly coasiictizei sonmegiteal lagcomadmet i ve
filmin the anisotropically conductive connector shown in Fig. 1. The

ani sot r dpi cabl yheopdesente ioyemddoary, showmay bel@reifgrablies thadt used in
conducting electrical inspection of each of, for exanple, a plurality of

i ntegrat ed epnduictdveobaadsokod wehecanegstdoam &haft @re wefter and has a
frame plate 10 in which a plurality of anisotropically conductive

fil marrangPhgchasieally conadieciesd tey apioledsatiness) teade inspachad of

t hrough in the thickness-w se direction_of the frane plate have been forned
as illustratkl LAtPPgated Fh& cHteotifofiiCaMaf edoRdudtioy @ik f%angi ng
holes 11 in this frame plate 10 are forned .in accordance with a pattern of

el ectrode r&BPBRSTHRPWANEN SHELE dded o tﬁ‘é"’l'ﬁﬁ’_?ﬁé(?f”é&eofiif@cttﬁé’q Segrat ed
ani Sot r9bi CEPFT=HotBut Py EPRBIER20 PTG e SRSt Oy i aie
t hi cknesswi se.directi.on are arranged in.t.he r.espegct.i.ve ani sqtropically
conductive ?PFW&FPQ&&E%E%SP@Q“ %livﬁ‘ {} il§“52§nf r‘al tﬁloaﬁ _g-'olg-'tk\en_ a state
Cae P B B A B, PGl MR AP B

for non-connection contain the conductive particles

exhibiting magnetism at high density and be mutually

15 insulated from the conductive parts for connection by the

insulating part.

According to the present invention, there is also
provided a process for producing the anisotropically
conductive connector described above, which comprises the

20 steps of:

providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness-wise direction of the frame
plate are formed corresponding to the electrode regions, in

25 which the electrodes to be inspected of the integrated

circuits in the wafer as the object for inspection have

been formed,



-35 nutual Iy i ndependent of adjacent anisotropically conductive filnms 20. In
the frame plate 10 of this enbodi nent arg fornmed air circulating holes 15
for circulating air between the anisotrdg?cally conductive connector and a
-menber 5 adjacent thereto when a pressing neans of a pressure reducing
systemis used in an inspection apparatus for wafer, which wll be

descri bed subsequently. In addition, positioning holes 16 for positioning
to the wafer as thermbhgCholaingnmpeetiol aagdeascEbeublabeaed for

i nspection 10 are fornmed. As illustrated in Fig. 3, each of the elastic

ani sotr opi cahiyocooguchive tbhaaczZvearhamse dnt @ehigh ehewbbabukctioenposed
of an elastic polyneric substance has a functional part 21 conposed of a
plurality opacohdlesi gehibipantysmagntadsmoanectiiepeeael éxt andinggidn t he

t hi ckness wise direction (direction perpendicular to the paper surface in
Fig. 3) of pbeymerafandingsmbaermglpawhsicB3widinbdcameund thesteéspective
conductive parts 22 for connection and nutually insulating these conductive
parts 20 22pHdymepnnestbehanthebfuactiional paeat@énits anr dhged so as to be
| ocated in the anisotropically conductive filmarranging hole 11 in the
frame pIaterQ8pe¢héVeoﬁdméptveppaﬂﬂéyzQoﬁdﬂcééﬁﬁeéﬂgmnarﬁanﬁénguh@ﬂﬁénal
part 21 are arranged in accordance with a pattern corresponding to a 25
pattern of @ﬁetéﬁeél—‘ﬁ@@e@lﬁﬁebénﬁnéﬁeéﬂéﬁroPthéhPﬁﬂ-égr’&Bééeéppéﬁlrt§nidn t he
wafer as the object for inspection and electrically connected to the

el ectrodes to be @ﬁEbﬁéB@dtPnthGS%OiHéngn@%EQFFéh XFY?HE daPagnetigr an
outer peripheral edge of the functional part 21 is integrally and
contlnuousl?l?b@n%ﬂvéngubbgh?édlﬁéFPSEBY #hi BRTRAS"BeER PP?@Beto and

t th 5 h bout th duct
Fi T arfangt AESRGH bV e LPRACE tgr?éﬁaﬁﬁﬁﬁfswgnﬁ%?ﬁ B; pcheEpher ne
supported part 25 | t hi gﬁodl %E shageg.lg a éﬁ fog andnfixed
and support%ﬂpPﬂrB? 8@5?9 ﬁPa StePR5 48"Ps Sgﬁ Yhaat ﬁgf g

h 1 d j I holLe 11 i
tﬂmgﬁwﬁw%ﬁ%%mﬁw@wcﬁngﬁ% "

functi onal Pﬁé #t?é ﬂ %8?5&8 ?QESBBBB?b%§bEV GRRAUELLY oBbEEk%%n

conductive part 1 ng magneti sm ar cont al ne

density in fnséaéﬁaﬁé'Eﬂé@daﬁoﬁéésiotﬁhiQBHBBcEﬁgetBb?%?@iéswb§§s@ ihgction

as illustrated in Fig her hand, the insulating
15 in the portions to become the supported parts in the

molding material layer are retained in these portions, and

orienting the conductive particles in the thickness-wise

direction, and in this state, subjecting the molding

material layers to a curing treatment to form the elastic
20 anisotropically conductive films.

In such production process of the anisotropically
conductive connector, the molding material layers may
preferably be formed in the respective anisotropically
conductive film-arranging holes of the frame plate and at

25 inner peripheries thereabout by:
providing a mold composed of a top force and a bottom

force, on which ferromagnetic substance layers have been



-parts 23 do not contain the conductive particles P at all or scarcely
contain them The supported part 25 in tgg 20 el astic anisotropically
conductive film 20 contains the conducti particles P. In the enbodi nent
illustrated, projected parts 24 protruding fromother surfaces than
portions, at which the conductive parts 22 for connection and peripheries
thereof 25 are located, are fornmed at those portions on both sides of the
functional paspetiivieliyh€Eocatmaet iih avichaidaoecalith eopdittdnte fil m 20. 37
The thickness of the frame plate 10 varies according _ to the materi al

t her eof , butorgepbehediall to2@ patdRGrNEf rmivee qunefuertdlvey pditis0 f4G0 Nm | f
this thickness is smaller than 20 Vin, the strength 5 required upon use of
t he resul ti egnaeictdibnhopinc ahley edarsduict iard soomogpdioar] liys aroiduatitiaiened, lmend t he
ani sotropi cally conductive connector tends to be lowin the durability. In
addi tion, stof beesoroieda degree to retain the formof the franme plate is
not achi eved, and the 10 handling property of the anisotropically

conduct ive connectorthsagomeddiog. sufrfigleest loifclomes 9 repodddo foGBe~Fopn t he
ot her hand, the elastic anisotropically conductive filns 20 forned in the
ani sot r opi caprgecandubdpitiens iflogger fgithe Melles byl ssaesre RIdd® tgmeatw iith
thickness, and it 15 may be difficult in some cases to achi eve good
conductivi t§ MRlApadcradesiinde ifamhd oy ther comsedtiiven Patd-iicded ati ng
property between adjacent conductive parts 22 for connection. The form and
si ze of the®BRiBAtAsg FaOREtdsAddEE i sPerSEdnidy thfyildgiuHS 9T LT t he
frame plate 10 in the plane direction _are designed according to the size,
pitch and phPt@iRdopagridertod®dich welilhdscomed the &1rster #olyMedi%ct for
i nspect.j on. Egrticglar limtation is inpq;ed on a material for 25

f or mi nd& heSPPERBPGFaPE THes§9FdPdad tise el two®Yegree of stiffness that

the resul ting frane plaheo10n: " dob 22 cd Lo sl B £HiRe! BLmailisy oof

other through the frame plate.
According to the present invention, there is further
provided a process for producing the anisotropically
15 conductive connector described above, which comprises the
steps of:
providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness-wise direction of the frame
20 plate are formed corresponding to the electrode regions, in
which the electrodes to be inspected of the integrated
circuits in the wafer as the object for inspection have
been formed,
arranging a spacer, in which through-holes each
25 having a shape conforming to the plane shape of each
elastic anisotropically conductive film to be formed and

extending in the thickness-wise direction of the frame



-38 exanpl e, various kinds of materials such as netallic _ materials,
ceramic material and resin materials may ge used. Wen the franme plate 10
is formed by, for exanple, a netallic maf rial, an insulating coating film
‘may be fornmed 5 on the surface of the frane plate 10. Specific exanpl es of
the netallic material for formng the frane plate 10 include netals such as
iron, copper, nickel, chromum cobalt, nagnesium mnanganese, nolybdenum
indium | eaglapal badi Warndd avrtasgonlitieto halsaidwnagaldg, plati num
and silver, and alloys or alloy steels conposed of a conbination of at
| east two ofantibeseopdicalldy Spechddtd vexadifimes eh tde reesiffadeter it or m ng
the frame plate 10 include liquid crystal polynmers and 15 polyi m de resins.
The frane plsar€atesmayf mhef Eralrley pdatie)i tantadoaniisg atollddarf neitdhienl nner
peri pheral edges about the anisotropically conductive filmarranging hol es
t hereof , i.dayepar tfioane lsausgpar tainig dtrepdlcadiliyc caomdsattrios d&llms 200
conductive filns 20 in that the conductive particles P can be caused to be
cont ai ned wiwhiicbasdei wonklacsuyeomeed igdetss e il tting elagetdtcism are
ani sotropically conductive filnms 20 by a process which will be described
subsequent | glisgpasieti dal lay 1 idvdse nedivimeans ommi ngr fadregtilad .hashd o gt at i on
25 magnetization of at least 0.1 W/ ne. In particular, the whole frane
pl ate 10 napefrEfepably alsd ifcoPPEdMe 1 PARFEENESs tiYs Paftr N9 thaa e r ame
plate 10 is ,eas% to be produced. 39 Specific exanples of the magnetic
subst ance f&Pmith§ Enéﬁeﬁrépflr“é‘r%éyploé’tnéluf@%vﬁcIfdd@ﬂarrgﬁ,n%r@&élql%bhﬁ t,
all oys of these nmagnetic netals, and alloys or alloy steels of these
magnet i ¢ nmetdPs fRelR R tet REA ﬁ:@tealt.hrS’”\ﬂ%‘e'llPotlﬁé &t & dPacany ahduct i ve
connect of is used inlt he V\%BI hest, it is pref ereibl e to use a nateri al
havi ng & coef fi ci BRPIEADP} ARalrFhBPHER Nax PArEF R lof ¥R Tfodt ™¥IReF3-55/ K,
nore preferabl é x.10-% .to 1 x %%-SI.K, particyl.arl referably 1 x 10-6
to 8 x 10-67R°4E BaKiPE: PAOTES, rgFmsdgy BT pottidns’ €& Becone
conductive parts for connection and portions to become
supported parts than the other portions, thereby gathering
the conductive particles in the molding material layers at
15 the portions to become the conductive parts for connection
in a state that at least the conductive particles existing
in the portions to become the supported parts in the
molding material layer are retained in these portions, and
orienting the conductive particles in the thickness-wise
20 direction, and in this state, subjecting the molding
material layers to a curing treatment to form the elastic
anisotropically conductive films.
In such production process of the anisotropically
conductive connector, the molding material layers may
25 preferably be formed in the anisotropically conductive
film-arranging holes of the frame plate and the through-

holes of the spacer by:



-10 the frane plate 10. Specific exanples of such a material include alloys
or alloy steels of magnetic netals, such,as Invar alloys such as Invar,

El i nvar all oys such as Elinvar, Superin , covar, and 42 alloy. 15 The
-overall thickness (thickness of the conductive part 22 for connection in
the illustrated enbodi nent) of the elastic anisotropically conductive film

20 is preferably 50 to 3,000 Eun, nore preferably 70 to 2,500 el m
particularly prefgrabiyingOat #o2d008mposad WYhea tbpsfad@ckthaaknasboittom0 ~m
or greater, elastic anisotropically conductive filnms 20 having sufficient
strengt h ar eopeeyi dadwhiich €ertramagyetitesublitantki tkyess have, Beeénel m or
smal l er on the other hand, conductive parts 22 for connection having
necessary ceoadpeticieepyofiermeds iar ecpoadaded with a5peérteainnty. The

proj ected height of each projected part 24 is preferably in total, at |east
10% of the thrckapsadiahgt lte a patpesneotfedhpaconBdctivee pprafsefalyl y at

| east 20% Projected parts 24 having such a projected height are forned,
wher eby & hecoondottione ipathe 22akgdccemisotiropigrd lyutcbinduenivg Eddpsessed
by smal|l pressing force, so that good 5 conductivity is surely achieved.
The projecttd hei §hrmefl,t he projected part 24 is preferably at nost 100%
more preferably at nost 70% of the shortest width or dianmeter of the

proj ected part 24coptspgcheddpast suzfagasi A§ S0EhOH PPéPeefedhReit§Rt are 10
formed, whereby the projected parts are not buckled when they are .
pressuri zedfosget RRE PRELPMeEOFFEe@IcSRQUECHE by S§r8aPePy 1REATEY ¥d thThe

t hi ckness (thickness of one of .the forked portion in the illystrated

enbodi nent ) 2oL Aénguppbrrédlpdrt whdchs ths srafuripie QaFGlGEGSdun, nor e

Pr et A, 49181200 BB e 5Bt R R0 > 1!
forming material, which will become the elastic polymeric
substance by the curing treatment, and

superimposing the top force and bottom force on each
other through the frame plate and the spacer arranged on

15 one surface or both surfaces of the frame plate.

According to the present invention, there is still
further provided a process for producing the above-
described anisotropically conductive connector having the
conductive parts for non-connection, which comprises the

20 steps of:

providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness-wise direction of the frame
plate are formed corresponding to the electrode regions, in

25 which the electrodes to be inspected of the integrated

circuits in the wafer as an object for inspection have been

formed,



-the forked form and it nmay be fixed to only one surface of the franme plate
10. 20 The el astic polyneric substance fgﬁning the anisotropically
conductive filns 20 is preferably a heat“resi stant polymeric substance
-having a crosslinked structure. As a curable polyneric substance-form ng
mat eri al usable for obtaining such a crosslinked polyneric 25 substance,
may be used various materials. Specific exanples thereof include silicone

rubber, conjugat edodingfig mollkdens madle rdslpalayuisadioane vagier, natural

r ubber, 41 pol yi soprene rubber, styrene-butadi ene copol yner rubber and
acryl oni tri hedbottadipdra 14§D @opkrc trikeb e, Lrgn d. rhywdriege raiee b qirdititeiige

t hereof; bl ock copol ynmer rubbers such as styrene butadi ene-di ene bl ock
copol ynmer rphlréicded stidedcingopraemetidn erde dipaepssds,imard hygriahenat ed
products thereof; and besides chl oroprene rubber, urethane rubber,

pol yest er r pbBgme reffioainiamgo madreimi arlub béri che twhiyil le fpee qomep \A re redl acopiad ymrer
rubber, ethyl ene-propyl ene-di ne copol yner rubber and soft |iquid epoxy
rubber. 310 Aedygerigssubsithincendyr wblverriing rosfadimead: .f rigmttiee vi ewpoi nt's of
mol di ng and processing ability and electrical properties. The silicone
rubber is preppegBiyet hatlsoprerisd 13y coaskigtikien idm-eordaesing Nalqs d
silicone rubber. The 15 liquid silicone rubber preferably has a viscosity
not higher Phalhe0sIgBies®dads ik @rted NMters PeHdpharies dgihermaboso and nay
be any of condensation type, additiogn type and those having a vinyl group
or hydr oxyl groupapﬂéyéﬁchPlEhéxﬁﬁﬂpé§gtWéF@éﬂa1né@Y@€sn§nNQﬂ%9T%ﬁrmnhyl
silicone raw,?20 rubber met hyl vinyl silicone raw rubber and

nethylphenyf%?ﬁ?l havingohd obgk Agisasi TGty POFESOn sy it8y (P &5o8IFo- cont ai ni ng
liquid_silicon bber (wvinyl_group-containin |nethyl ol |onane) is
gener alj1(i/ oBPBgHg 8y ?g‘ﬁtéc i gcﬂmﬁﬁcﬁﬁ Circ i) %5 N3 235
dlnethyldlalggﬁé5|lane to and c ndensa on reactl

h
presence of Fﬁ&ﬁﬁlﬁﬁféﬁY%P6s ogngogp g'ﬁgphfl ﬁﬁaﬁfy q §ﬁ%x§ﬁﬁ t hen

fraCtionat'Qgpr?ted parts than the other portions, thereby gathering
the conductive particles in the molding material layers at
the portions to become the conductive parts for connection
15 and the portions to become the conductive parts for non-
connection in a state that at least the conductive
particles existing in the portions to become the supported
parts in the molding material layer are retained in these
portions, and orienting the conductive particles in the
20 thickness-wise direction, and in this state, subjecting the
molding material layers to a curing treatment to form the
elastic anisotropically conductive films.
In such production process of the anisotropically
conductive connector, the molding material layers may
25 preferably be formed in the respective anisotropically
conductive film-arranging holes of the frame plate and at

inner peripheries thereabout by:



-42 reaction product by, for exanple, repeated dissolution _ precipitation.
Liquid silicone rubber having vinyl grou&i at both termnals thereof is
obt ai ned by subjecting a cyclic 5 siloxahe such as
-octarnet hyl cyclotetrasil oxane to anionic polynerization in the presence of
a catal yst, using, for exanple, dinethyldivinylsiloxane as a polynerization
term nator and suitably selecting other reaction conditions (for exanple,
amounts of the cypkboidihgxanmfoaddcdfippekydneti aatopn foete aakdor) boAsoihe
catal yst for the anionic polynerization, my be used an al kali such as
tetranet hyl gsmesi, usnhyiliek derapmaghnettylcpsabpitanicemliyenrex hadereotbezn

silanol ate solution thereof. The reaction is conducted at a tenperature of,
for exanpl ere8petait8Qg. fdrmBdchnaavicoydagiceup-icbnpaititemgsdi et hyl

pol ysi | oxane preferably has a nol ecul ar wei ght Mv (wei ght average nol ecul ar
wei ght as deberespeddingt eonpadteshanddr dheolcpstipcenye phetsaforshal | apply
hereinafter) of 10,000 to 40,000. It also preferably has a nol ecul ar wei ght
20 di st r3 butponectidex @adr &hieo chiviMetdivewpiglts &ver aga—eonaedtdaonndinght My
as determned in ternms of standard polystyrene to nunber average nol ecul ar
wei ght Mh athdeeédenitiedandspérepichldvaseady cdvesfyidmsetor be dormeshal |
apply hereinafter) of at nost 2 fromthe viewoint of the 25 heat

resi stance 8Pdthe resulting elastic anlsotroplcally conductlve films 20. On
t he ot her hand, hydroxyl group-containing lig 3 silicone rubber

(hydr oxyl group- cSﬁP&FHGnﬁoéﬁﬁE9h§Pr66F9§|PSXQH@)OFstEHepélF?eoﬁpﬁ ned by

subj ecti ng dlnethyldlchlor05|lane or nethﬁldbalkox silane taq ysSi s
d
5 P@y %

and condens&PE6R PBEcPPEAOMN Pﬁ&epPésé Ee™ REFh ParedH ne or
di net hyl hyd I I t hen f, ' ti h t duct b
for exs h”%ebiéa%%hm%.@%g%? (BBl SrEatPBRC g npareRes
group-contain ng g . S|I|cgne rubtc)ll |§ ahsg o%%a qﬁd b su jectlng a
cyclic S|Io§§hé t&t ﬁ.gﬁggefa Boﬁyﬁerlfg PSS At he preggnce of Y& catalyst
eyt b o FAERLE, ndBLOX YL ﬁhwﬁsue%@fne B AL el araald ane of

di met hyl hydr oa srl-ane as a polynerization t er'm nator an

sel ecting Oéﬁﬁétéﬁégtb tﬁ@n@hEHBEZtQEQEm%%%”DB% anounts of the cycllc 15

si | oxane and pol ynerlz tion ter As the catalyst for the anionic

pol yneri zation, may, QﬁlHﬁéglﬁg %hgakbpSQBQcésah@tbé%%bRYE%QQEHb%”bBEQVOX'de
or n-butyl phosphoni um hydroxi de or a silanol ate solution thereof. The

reactiam i spepaduehedugh @&nkefpamat pnatefl, for exanple, BO to 130C. 20 Such
a hydroxyl group-containing dinethyl polysiloxane preferably has a

mol ecul ar wei ght MMcetdi8g000 tRe4Pr@8@nt! ingkntiphef €hakky ikagea nol ecul ar
wei ght distribution index of at nost 2 fromthe viewpoint of the heat
resi stance stilhefueshkti pgoelideti a afmogelsisofiorabplrydatinondhet iabeve- ms 20.
In the present invention, either one of the abovedescribed vinyl
gr oup- cont adasngibedethykopobpiickdtaneocaddcti®4 lepdmexyo rghayinoortha ni ng
di et hyl pol ysil oxane may be used, or both may be used in conbination. A
curing cat akgstutsiveupangst ferpobpmecngesiionanyd iichr wonp riwesr ithle may be
contained in the polyneric

20 steps of:

providing the frame plate in which a plurality of the
anisotropically conductive film-arranging holes each
extending in the thickness-wise direction of the frame
plate are formed corresponding to the electrode regions, in
25 which the electrodes to be inspected of the integrated
circuits in the wafer as the object for inspection have

been formed,



-5 substance-formng material. As such a curing catalyst, may be used an
organi c peroxide, fatty acid azo conpoung hydrosi |l yl ated catal yst or the

| i ke. Specific exanples of the organic p Poxi de used as the curing catal yst
i ncl ude benzoyl peroxide, bisdicyclobenzoyl 10 peroxide, dicunyl peroxide
and di-tert-butyl peroxide. Specific exanples of the fatty acid azo
conpound used as the curing catalyst include azobisisobutyronitrile.

Speci fic exanpl es a@frahahgusedpaselte igatdlivst theoudhdhesidsyleatdhon reaction
i nclude publicly known catal ysts 15 such as platinic chloride and salts

t hereof, pl aaviwg @nShiapeatoscth freiigrgs Gt ahd pd asid Ghape cdpates,

vi nyl si | oxane- pl ati num conpl exes, platinum 1, 3di vi nyl tetranet hyl di sil oxane
conpl exes, ed@ptdxeandfsottrriopigaridyh asplduns isre [fhidsphict dearf nuleat iandn
acetyl 20 acetate plati numchel ates, and cyclic dinme-plati num conpl exes.
The amount ektehdicgr iimg tdat alhyistknesssdwiises dlitratgibi cgelodettdd owmoredi ng to
the kind of the polyneric substance formng nmaterial, the kind of the

curi ng cat abystteardeotflogmez’ comriesgpanddaigrgnt tdendiaiidoreslastidveever, it is
generally 3 to 15 parts by weight per 100 parts by weight of the polyneric
subst ance- f eniispg rostigeaildly. congihicAd viehd idawduen waepsutifgags o d@rithai ned in
the conductive parts 22 for connection and the supported parts 25 in each
of the el assp&fasesorfofhealfingmeo pdiddis vand Ifegmimg medsid nax magieniag
magneti sm are preferably used in that 5 such conductive particles P can be
easi |y noveda¥Rra #6irdied@ SifdiCe Aindis oftgioriGadilyy comedluatdsts & idmssdty opi cal |y
conductive film20 by a process which will be described subsequently.

Speci fic ex¥hprhs the SERAUCSAY G PArdiFdes E*Ed P teng Magned 1vdyféts sm

i ncl ud articles of, 10 netal s .exhihitin netism. such as.i.ron, .ni.ckel

Lnd ool b st 1 Tonteha Y hatuier L e B ey s
articles optained b sing these par.ticles as core particles _ and . pl atin

gurfaces of BFﬁ8m80ta8yngltsitglcegoaﬁyf'%r&cn&u%“ﬁ |enéjyg%o§ufd‘ﬁ%5ﬁe\ﬂ ,ntS’ugh

as 15 ol d. ;51 lyer . RAladiym.an. Rodiaim RAr teiqes ORI i s

particles of "a non- magneti ¢ metal”, par |§Ies of-“ah JSY ganik Su St ance,

such as ol asRebeadae B AT Ll SheOled MY/ BN oS LOLS PAIcEes and

pl ati ng surfaces o € core particles w a conductive gnet’'i ¢ subst ance

such as 20 nickel ,85160R8! ko @heCRRNWARG BB LERIB1PIRLELECE WalhRRAlh
conductive magneti ¢ substance and netal "havi ng good
15 field having higher intensity at portions to become
conductive parts for connection, portions to become
conductive parts for non-connection and portions to become
supported parts than the other portions, thereby gathering
the conductive particles in the molding material layers at
20 the portions to become the conductive parts for connection
and the portions to become the conductive parts for non-
connection in a state that at least the conductive
particles existing in the portions to become the supported
parts in the molding material layer are retained in these
25 portions, and orienting the conductive particles in the

thickness-wise direction, and in this state, subjecting the

molding material layers to a curing treatment to form the

’



-conductivity. Anong these, particles obtained by using nickel particles as
core particles and plating their surfaceg with 25 a netal having good
conductivity, such as gold or silver are 5referab|y used. No particul ar
Timtation is inposed on the neans for 46 coating the surfaces of the
core particles with the conductive nmetal. However, for exanple, the coating
may be conducted by el ectrol ess plating. Wen those obtained by coating the

surfaces of o1k t3Came Aol M Idbddirtaerdutlling nmetal are used as the
conductive particles P, the coating rate (proportion of an area coated with

the conductive netral su@ht peosuicitdon prozedls dfe they aniadipEsaldfy t he
conductive netal on the particle surfaces is preferably at |east 40% nore

10 preferablynaiadtdast cdrhe gy, aieaol qimef efaadadni A7 Tay domaypm t he

vi ewpoi nt of achi eving good conductivity. The ampunt of the conductive

met al coat egpriefepaefiler dlel fo2red ArSGHS ayn iwetghipicadrley prefdrathlvwe 3 to 45 %
by weight, further preferably 3.5 to 40 % by weight, 15 particularly
preferabhy Fiflom—3G rYmigy neeihgiite shasfedhen firamec griatparand g thheysrticl e
di aneter of the conductive particles Pis preferably 1 to 500 Elm nore
preferably hotles40d Nime fsprardtear Qyr:eferably 5 to 300 Nrn, particularly
preferably 10 20 to 150 Nm The particle dianeter distribution (Dw Dn) of
t he conductive paPrirviddng iasmodef coapopet ©oF B0 towpife nneefanicald porttan 7,
further preferably 1 to 5 particularly preferably 1 to 4. 25 Wen
conductive Barceel €8 Fhigh Jeyinegagnet icordibsteonsaarlayYasad havre Basful t ~. ng

el astic ani sotropically ) )
respectively formed in accordance with patterns

10 corresponding to patterns of the conductive parts for
connection and the conductive parts for non-connection in
the elastic anisotropically conductive films to be formed,
and

coating molding surfaces of one or both of the top

15 force and bottom force of the mold by screen printing with
a molding material in which the conductive particles
exhibiting magnetism are dispersed in the liquid polymer-
forming material, which will become the elastic polymeric
substance by the curing treatment, and superimposing the

20 top force and bottom force on each other through the frame
plate and the spacer arranged on one surface or both
surfaces of the frame plate.

According to the present invention, there is yet
still further provided a probe member being used in

25 conducting electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the

wafer, which comprises:



-conductive filnms 20 becone easy to deform under pressure, 47 and
sufficient electrical contact is achieveg7annng the conductive particles P
in the conductive parts 22 for connectioh’in the elastic anisotropically
-conductive films 20. 5 No particular Iimtation is inposed on the shape of
the conductive particles P. However, they are preferably in the shape of a
sphere or star, or a nmass of secondary particles obtained by aggregating
these particles fRro@ikrRe i SWRARAN o@f iﬂ%?)@cﬁttlbhg @@aSthd BREFIIcen & these
particles 10 in the polymeric substance-tform ng material. The content of
water in thehdendyeispes tiamn iedle@s:ddes pIref dodlleyd dn MPorftand®MEth a
preferably at nost 3~, further preferably at nost 2~, particularly
preferably pattesin torrBapounsd nef twordpattiteenpaift iedleest rdédwat itef Weng such 15
conditions can prevent or inhibit the occurrence of bubbles in the nolding
mat eri al | ajespedread oife ttuer iimd elgredisnde rti rafu ittse implthiengvafetrerasalad ayers in
a production process, which will be described subsequently. The surfaces of
t he conduct pbg epar tfioal dnsPerayiomg 2M0ds diheallby vier-datsed ilieidh a coupl i ng agent
such as a silane coupling agent. By treating the surfaces of the conductive
particles Pawnisktriopicedglyi tgndgerttivet ronadicdsiror rpamged profthehe
conductive particles Pto the elastic polyneric substances is enhanced, so
that the resukfiagg eifadhiec ciF cadits boaddi doitl L nepegidoinve fil ms 20 becone
high in durability in repeated use. The anmpunt of the coupling agent used
is suitably 48 38l &Bge®r@PEhrMgMPEF ?§Cﬁéﬁl&9f &et ithg PAe@sediductivity of

t he conductive particles P. However, is preferably such an anount that a
coati ng rat énVBREAEFYi dit H‘Pyaﬂ?eapééf@(’fétbé& Wek the cossifiltdeadet to the

surface area, of the 5 conductive core artl cl es) of the coupling agent on
the surfhcesdiBparh&hesiadc fRPETSARN O §h19 gﬂfﬁﬂzﬁ’[ 2lagePy ééfst‘“q%o

preferably 9 100% . fyrther efer bl . to 10Q% ticul ar)

pref erabl y ;8 S © "ﬁ?e at £y ot&b?]f'\%fp%{m?’&sr %“I?ﬁo
contained in bhe conduct.i g}e %2( s 22 f:ﬂ connecttl ra%he f.uncti part
21 is prefefaBPj®18% 6 66 FE% P8 801N TS 10 P8G9 i e r?€p§F
fraction. IL t?\ltsmg (Ep%rﬁ( QR- s&lower than 10% conductive parts 22 for
connecti on $4f ficl ently ow'in €electric resistance value nay not be 15

obtained in sorme ggseRe blobendnRRer LianBxREeds 69% BacLgOther hand,

the resulting conductive parts or connection are |iable to be brlttle

so thaty sl aghiehky ohequl sadeet 1Re %&%‘é%ttb‘fenll%@r b2 242 0igetPRREGHLON MRy
not be achieved in sonme cases. 20 The proportion of the conductlve

particles P;ge8bairBedchl1ihecndpReited Bankstd? ,Vaheegshaetondivag to the
content of the conductive particles in the molding material for forning the
el asti c ani gehhepiteal by iggndesibosed blfMan?@nsiddeerdek, shledts apidefaer abl y
equi valent to or nore than the 25 proportion of the conductive particles
cont ai ned i plulkelinldotgefeceriode istruleairiele eachdecttiend ipay tinclaes P are
surely prevented from being contained in excess in the

thickness-wise direction of the insulating sheet and

20 arranged in accordance with a pattern corresponding to the
pattern of the electrodes to be inspected.

Since the anisotropically conductive connectors
described above are obtained by subjecting the molding
material layers to a curing treatment in a state that the

25 conductive particles have been retained in the portions to
become the supported parts in the molding material layers

by applying a magnetic field to those portions, the



-49 conductive parts 22 for connection |ocated nost outside _ anong the
conductive parts 22 for connection in th?BeIastic ani sotropically
conductive filns 20. It is also preferably be at nost 30~ in terns of
-volume fraction in that 5 supported parts 25 having sufficient strength are
provided. In the polyneric substance-form ng material, nmay be contained a
general inorganic filler such as silica powder, colloidal silica, aerogel
silica or atonidnatasenpededclBy eoritsdiimgngnsddle gorntdiemgartioc beidomer thiehe

t hi xotropic 10 property of the resulting nolding material is ensured, the
viscosity theppofttiedcpaed shiigh thiehmodiddper giadie rétadbillaivieyr sof it.lee .conducti ve
particles P is inproved, and noreover the strength of the elastic

ani sot r opi cePr§{iessddeciteds abeye2@ngbbgilvwd the ®eaibhey ieseabeert theén be
made high. 15 No particular limtation is inposed on the amunt of such an
i norgani ¢ fARLeptyepdcalidieFenducid vgs £ iilf-a rrgadiadgdoddsud® itdenot
preferred because the novenent of the conductive particles P by a nmagnetic
field i ® gr EEEMG PABRLE BEE PRt FRtHEEEGC Bitot s BO&dd Onfhitéh Bfidamene 20
descri bed subsequently. The ani sotropically conductive connector, described
above may bGOBgBGEégé,PPSFSefQﬁpFQPWeﬁtHW@'féPI5ﬁaﬁgtﬁﬁhﬁ@P@9RtPW§he pl ate
10, in which anisotropically conductive filmarran Ln%ﬁgqles 11 have been
f or med corr@gﬁﬁhﬂgﬁé ?GeapfﬁvﬁgﬁﬁérﬁrBW Pé@ﬁk&@@t%éﬁi g SFORTScH?

el ectrodes be inspected haye heen fornmed, in integrated.circuits in a
waf er as an£85j8898F§ lVﬁsBéEtFo%?raﬁgn@S d88d & rgqcuéér&ﬁgnetic netal is
first produced. .a neans faor formng,.. the anisotropi.cally.conductive

11 m arr angt RGORETAZ=TRor ko1 e s FRTESHALE 160atey BOoe 28 “orol efaiio, an

et chi ng gret b uQEihgee'liaé‘?:ifc?Pﬁi%k@&%ﬁgﬁﬁgg&%‘ndﬁ%iﬁ;@ Mg el astic

ani sotropi cal Ty conductive ns i n uctive particles exhibiting

magnet i sm agge g tReePQky B ine cSUREt 2RCRHQMHAG LAl oethi ch

d
wi |l becone an e?ggﬁﬁg'po yneric substance by a curi'hg treatnment is then

prepar ed. 1Qhéscbhhﬁé%&@%ega&?ighgs In 3n2okd 184 nfomaPdiang 18hast C so

ani sotropicall'y conductive films is provided, and“the nmolding material is
coated on thﬁaﬂvgebagcgaah@%esi%_ 2aCch chfi e¥ O iftdr G r&hiddg anbatiiom force

65 of the nold 60 in accordance with a prescribed pattern, nanely, an
the conductive parts for connection in the elastic

15 anisotropically conductive films, and moreover satisfactory
insulating property between adjacent conductive parts for
connection and between the frame plate and conductive parts
for connection adjacent thereto can be achieved with
certainty.

20 Since each of the anisotropically conductive film-
arranging holes in the frame plate is formed corresponding
to an electrode region in which electrodes to be inspected
of integrated circuits in a wafer as an object for
inspection have been formed, and the elastic

25 anisotropically conductive film arranged in the each of the

anisotropically conductive film-arranging hole may be small

in area, the individual elastic anisotropically conductive



-15 arrangenent pattern of elastic anisotropically conductive filnms to be
formed, thereby form ng nol di ng naterialzéayers 20A. Here, the nold 60 wll
be described specifically. The nold 60 is" so constructed that the top force
-61 and the 20 bottomforce 65 naking a pair therewith are arranged so as to
be opposed to each other. In the top force 61, ferromagnetic substance

| ayers 63 are fornmed on the |ower surface of a base plate 62 in accordance
with a patt€iamankirpodalsyt acabeafvamgeinenin2adgatienn sintbethenducti ve
parts 22 for connection in each of the elastic anisotropically conductive
films 20 toehestikdedisandopicaiignebndusthisvieadfddm ayerls G4 ared drsred at
51 other areas than the ferromagnetic substance |layers 63 as illustrated in
Fig. 6, on antedeaigedhecabeolilte nmladitidysoff dbernmalf expedgipn Hesa
ferromagneti c substance | ayers 63 and non-magneti c substance | ayers 64.
Recesses 64plane 8ifecmadni pft fhemelldistd cs anfiged rop itded lvorongiusd iye
corresponding to the projected parts 24 in the elastic anisotropically
conduct ive filllmsegent ghea Al ded subdechedoset dherdede s t@rasic otth®  hand,
ferromagneti c substance | ayers 67 are forned on the upper. 10 surface of a
base pl ate &tBermaicespaagdenrwicth thige edast ifarndse taonied ldr Sogeinsahive
pattern of the conductive parts 22 for connection in the elastic

ani sot r opi cAFLR dBndhet Peere Pitestios dé FHredd, r&vdrrdisdadivettne

subst ance Ia¥ers 63 are formed at other_are%s t.han the ferrao neti.c

subst ance 15TPRfePLage. LYhdsinLdengaseridde Y ing: fed By dcient of
f ti bst | 67 d - ti bst 68.
hoceaao e et nRaer ERAERal o LRRE Aot A5 SR al8Tof AR Wb o T AEs 66

di th i ted t 4 | h ti i t i |1 20
ComtaeritS! Blake. e RO RATRAPY PR 4304 Tl Bet PRg1 RO bSpRRLR L SRR (X 2D
the top forge 6] ag@a89§tg€k29§%% Qe GnRhehalains I ¢1Rd sy %Fggrmed

;
ferromagnet I'c ‘'substance:. Specific exanples of such a ferronagne

subst ance iBﬁ'FdEaESELQEEE”QBEErWEtals such 25 as iron, iron-nickel alloys,
iron-cobalt al l'oys, “ni ckel an

The positioning holes are formed in the frame plate,

whereby positioning to the wafer as the object for
15 inspection or the circuit board for inspection can be
easily conducted.

The air circulating holes are formed in the frame
plate, whereby air existing between the anisotropically
conductive connector and the circuit board for inspection

20 is discharged through the air circulating holes of the
frame plate at the time the pressure within a chamber is
reduced, when the pressure reducing system is utilized as
the means for pressing the probe member in an inspection
apparatus for wafer, thereby being able to surely bring the

25 anisotropically conductive connector into close contact
with the circuit board for inspection, so that necessary

electrical connection can be achieved with certainty.



-cobalt. The base plates 62, 66 preferably have a thickness of 0.1 to 50 nm
and are preferably snooth at surfaces t hereof, subjected to a chem cal
degreasing treatnent or subjected to a nechanical polishing treatnent. As a
‘material for formng the ferromagnetic substance |ayers 63, 67 in each of
top force 61 and bottomforce 65, 5 may be used a ferromagnetic netal such
as iron, iron-nickel alloy, iron-cobalt alloy, nickel or cobalt. The
ferromagneti c substance | ayers 63, 67 preferably have a thickness of at

| east 10 elm Wen this thickness is at least 10 Eim a magnetic field
having sufficient intensBRIEF) DHSORIAIION®Fc SHEHSRHWIINGS t o t he nol di ng
material |ayers 20A. As a result, the conductive particles can be gathered
at a hi gh densityFag.pdr tiisons pllenbydeme iddndicritiagpant exempllaryconnect i on
in the nolding material |ayers 20A, and so conductive parts 22 for
connecti on BavsAgrepddadendgendyictyl vEs coameasdory @rcoedings t® idxeeri al for
form ng the non-magnetic substance |ayers 64, 68 in each of top force 61
and bot tm P&EEENE5 in¥eRtBe®ysed a non-rmagnetic netal such as copper, a

pol ymeri c substance having heat resistance, or the like. 20 However, a

pol yneri ¢ substanfé&JculedSoy Pa@Palvi6W ey UStEpEiRElyClisé® eRleFgect ne

non- magneti ¢ sybstance | ayers 64, 68 can he % sily fornmed by a techni que of
phot ol i t hogPEBh§  AsPETiaPdr ithE eREsSLOPHE? ﬁé FORGU v o) comREE tOF

phot or esi st ﬁuch as ?n ac&ylic type dry film25 resist, epoxy type liquid
resist or p8rYIRi d& €yfJe Ii'quid resist. As a method for coating the nolding
surfaces of the 53 tgp.force 61 an omforce 65 w i ng

d bo th the _nol di
material, _ may pFé?ér bﬁ? Sep&ggdvéegcﬁggﬁsﬁffﬁﬁpﬁg ﬁgtﬁ8d?n2868F ing to
such a:ﬁFthgﬁ?lgheaﬁDEQEQQi%aE%EE%Er ?ﬁcgﬁg$a%bhﬁu&gﬁk%ﬂf%ﬁ%PH | g0 a

e nt "o t he ol di

necessary patfern, “and a pfopér anou ng material can be
TR At

applied. As_ilL : ho Ei .t he f Is .ranged in
aPPgnnent tﬁb%%gﬁEggéggéé? 6 %dgétﬁh% ﬁgﬁging sur§§%§ 5% ?% 'bgfton1force

65, on which the ppldi pg;gaLeckakslaketsoddh DauG ReeNsheaTRy, aRd QR the

frame
enlarged scale, the elastic anisotropically conductive film

in the anisotropically conductive connector shown in Fig. 1.

15 Fig. 5 is a cross-sectional view illustrating a state
that molding material layers are formed by a molding
material which has been applied to a mold for molding
elastic anisotropically conductive films.

Fig. 6 is a cross—-sectional view illustrating, on an

20 enlarged scale, a part of the mold for molding elastic
anisotropically conductive films.

Fig. 7 is a cross-sectional view illustrating a state
that a frame plate has been arranged through spacers
between a top force and a bottom force of the mold shown in

25 Fig. 5.
Fig. 8 is a cross-—sectional view illustrating a state

that molding material layers of the intended form have been



-10 plate 10, the top force 61, on which the nolding material |ayers 20A
have been formed, is arranged in alignnegy through a spacer 69b. These top
and bottom forces are superinposed on each other, whereby nolding materi al
-layers 20A of the intended shape (shape of the elastic 15 anisotropically
conductive films 20 to be forned) are forned between the top force 61 and

the bottomforce 65 as illustrated in Fig. 8. In each of these nolding
mat eri al | afersed0Age tiveenc duheu dcoipy & opanet iagideshie droet toomtfaimed afn thhest at e
di spersed throughout in the nolding material |ayer 20 20A as illustrated in

Fig. 9. Themgpdcers 69a, 69b are arranged between the frame plate 10 and
the bottomforce 65 and, between the franme plate 10 and the top force 61,
respectively, wheFéby Phési at eneed—eeadtonaaniviewr dgilesitnatdoaduem @& fil ns
of the 25 intended formcan be fornmed, and adjacent el astic anisotropically
conductive ERLAsggHe spRdenttlg MEdMiBE FGtedidctlayaro sbevn dirhdig.s@ -t hat
a nunber_ of 54 anisotropically conductive filnms independent of one

anot her 5 can be Fé8redOwithacererasnegctaopailr vapy fddustamhiag a

el ectromagnets are_ then arranggd on the upper surface of_ the base plate 62
inthe 5 toEtPSPcéhGI EnBagRETLGndr eddh havd N sitFengdde s e t he
bottom force 65, and the el ectromagnets are operated, wherehy a magnetic
field havi ng2Ri GREF PRPLAER: FoatPoFOlGHE%b BRNEST alhd 3V&T SRcaettite

subst ance Igzer5963 of %ge %o force 61 .and . their  correspondi ng

f erromagnet f c9107sabBsfaifec 3§§F§wéfeo ITREHOn: HRsE6Cle 65 than

sur roundi ng regiogigthgﬁeof s fornmed becaus force .61 and the
“f

h
botlom Toroe oo b SraBncF PR S aBeTaRtE T Kyers Ladu s atdsa it oy, A
Ity | ' i,al .2Qa, f] ticles P
a resully 1 Boh0g BLILAOGTLEY Libnf 3US5S 208, 6 conUGHNG Bar oS

di spersed in materl ers are ered at portions to

becone the L‘EQEQHQL PESdpﬂ%ES of2 tiggr 8&9%‘%%?8’&#1?&2%%%&%%%” dd¥hector

ferromagnetic su ance layers the t 0 their

correspondi ggcb el pRRgRELHE %QQ%E%QC%nbéﬁ%&%n§7 of the bottomforce 65, and
oriented so as to align in the 20 thickness-w se direction of the nolding

material layers agihl| wst gt gdckBsElgectQonkl VhRwaRaYesEe3&iinReqd Ry OCcess,
the frame plate 10 is conposed of the magnetic netal, so that a magnetic

field havi ngohsghgEiBhEeBS hY p2linkebhilops hebrean ienplar prate 10, and
the each of top plate 61 25 and bottom plate 65 than vicinities thereof. As
a resulis, thembenddetbydipar tbclkae Bresesti ngvehdienand bel ow the frane
plate 10 in the nolding material |ayers 20A are not 55 gat hered bet ween
the ferromagneti cFsghstianiée bkagyepss63ectibhalt opevoriddustrandnghehe
ferromagneti c substance | ayers 67

construction of another exemplary inspection apparatus for

wafer making good use of the anisotropically conductive

connector according to the present invention.

20 Fig. 14 is a plan view illustrating, on an enlarged
scale, an elastic anisotropically conductive film in an
anisotropically conductive connector according to another
embodiment of the present invention.

Fig. 15 is a plan view illustrating, on an enlarged

25 scale, an elastic anisotropically conductive film in an

anisotropically conductive connector according to a further

embodiment of the present invention.



-of the bottomforce 65, but remain retained above and bel ow the frame plate
10. 5 In this state, the nolding nateriagzlayers 20A are subjected to a
curing treatnent, whereby the elastic anisotropically conductive films 20
-each conposed of a functional part 21, in which a plurality of conductive
parts 22 for connection containing the conductive particles 10 P in the
elastic polyneric substance in a state oriented so as to align in the

t hi ckness-w se di Fégt.i A8 dseaaplangedewnod st atEenutfival esitnsusleak ok by an

i nsul ating part 23 conposed of the elastic polyneric substance, in which
the conduct Exempdet.i cl es P are not present at all or scarcely 15 present,
and a supported part 25, which is continuously and integrally forned at a
peri pheral edge oFighelffufadietabtpsar regioasd oifn edieictirodies dondbecti ve
particles P are contained in the elastic polyneric substance, are forned in
a state thatnshecseppdint édepaaters shaynbdan Filigxed 6.0 t he 20 i nner peri phery
about each anisotropically conductive filmarranging hole 11 of the frame
plate 1® therebyFpBodd8i A§ éntaﬁiyé?Woﬁﬁcélﬁya@Gnﬁaéﬁﬁv@r@éﬁﬁ@@téP. In the
above-descri bed process, the intensity of the external magnetic field
appl i ed to EX8MPdetions to becone 25 the conductive parts 22 for connection
and the portion to becone the supported parts 25 in the nolding nater] al

| ayers 20A is preféPably éﬁlPﬁﬁéﬁgﬁﬁy PRaBM ERaRGERCs SCa1e.58 ot 2. 5 T
on the average. The curin t@gatnent of tg% nol ding material |ayers 20Ais
suitably selB&t EF2HEcBlGithg SEO%Phe 'ndtri aP ‘used. However, the treatnent is

general |y conduct ed by heating 5 _treatnent . Wien t? c rinq t reat ment of
the mol di ng mat er FAP-1 A0el§ 2087 PESGARGUALEE by R¥atinyS TP TE%R y

t [ h [ I t. i.fic_h ' :
Fompor ir o S5REShEBng Fenleapl 2l Fad poo Sarenaty Ml X He W Al of

tenper atlr e e e : ot of
for movenont BECURS ScagAuCt PO pas FEFos oy BaTRe e AERATAR to the

a”iSOtrOpiCgbkﬁuﬁgﬁqgckhﬁﬁgEQQQQC%9& Q%%%%%Q%daaQSW@iddiﬂéié%ﬂéitf%f%; ‘he

def ormed and easy to ha because the supported parts 25 1s forne
15 peri pherghsedgenofotrh@qf unctional part 21 having the conductive parts 22
for connection, and this supported part 25 is fixed to the inner periphery

about the appsgtiepitéahl yrcenduativeesfii| marranging hole 11 in the frane
pl ate 10, whereby the positioning and the holding and 20 fixing to a wafer

as an aly ect forpidisdadmdtr can e ieadddop ie1dyC teethdiadivan RIridddsl |y
connecting operation to the wafer.
3 Pressing plate, 4 Wafer mounting table,
5 Heater, 6 Wafer, 7 Electrodes to be inspected,
10 Frame plate,
11 Anisotropically conductive film-arranging holes,
20 15 Air circulating holes, 16 Positioning holes,
20 Elastic anisotropically conductive films,
20A Molding material layers, 21 Functional parts,
22 Conductive parts for connection,
23 Insulating parts, 24 Projected parts,
25 25 Supported parts,

26 Conductive parts for non-connection,

27 Projected parts,



.Since the anisotropically conductive connector is obtained by subjecting
the nolding material |layers 20A to 25 thg,ycuring treatnent in a state that
t he conductive particles P have been retained in the portions to becone the
-supported parts 25 in the nolding material |ayers 20A 57 by, for exanple,
applying a magnetic field to those portions in the formation of the elastic
ani sotropically conductive filns 20, the conductive particles P existing in
the portions B® Géconett beasdpfiort édspacttsodsin the nolding 5 nateri al

| ayers 20A, i.e. portions |ocated above and bel ow the i nner peripheries
about the ani 8bt Inpbeaklipncendgtirodesf,i | marranging holes 11 in the frame
plate 10, are not gathered at the portions to becone the conductive parts
22 for connectliohnssdathay sheetendlctheetpdikieckennPcarg .10 prevented from
bei ng contained in excess in the conductive parts 22 for connection | ocated
nost outsi de 4AoRdecheodenatsuickurgarnt ¢ 322 ropt-corface ¢dsornote pagifisti ng
el astic anisotropically conductive filnms 20. Accordingly, there is no need
of redud ng thé éﬁkeﬁﬂréﬁcﬁh@lééﬁéeéﬁiPérﬁéntﬁél§§0£%‘P1Fﬁuﬂﬁepﬁ6¢§hng
material |ayers 20A _so that_good conductivit% is achieved with certainty
in all the confluchpBepar PS B¥arBpte8RANBEePEoN "PnOrRénEPast i c

ani sotropically conductive filnms 20, and noreqgver insulating property

bet ween adjac@%tMegaduéﬁi§8pp£PF§e226§OBF5F Bgﬁﬁéction can be achieved with

certainty. Sipce_each of tge anhgo%rogicillﬁ conductive fil marrangi ng hol es
11 in the frafre PPafe™2EFEIForPHRE " 8BFPesp8idPng to an el ectrode region in
whi ch electrogﬁs to be inﬁgecteg ﬁf inhggrated gircgits in_a wafer as an
obj ect 25 for n§88c??8ﬂe Ve Be&H3PGF Ye5fa ﬁ@ Fggﬁﬁssanisotropically
conductjve fi a ingth o ani sotropi cally conductive
filn}agf%nginégL%gggé& ﬁ%%gﬁé 6%5§a§%apﬂ8&ﬁ'area, t he individual elastic

anisotropicaléyigggggﬁgbxgtghlEpggggﬁggcgggér%o be formed. In addition,

since the elastic anisofropica i"lm20 small in area is
little in thegabgohuhgAEanLi Lnetahher TRl e?sCXBAASRARLYE, Pl ane direction
of the elastic anisotropically conductive film20 even when'it is subjected
to thermal hységresyvs, shheether nal expansion of the elastic anisotropically
conductive film20 in the plane direction is surely restrained by the frame
pl ate by usingolfop fBteel ablhaerpemaghewiecoehibcénant 0hykirggar therm
expansion as that for formng the frame plate 10. Accordingly, a good

el ectrilGal |y gpmentedgstaie sabshensktabhyetst ai ned even when the WBI test
is perforned on a | arge-area wafer. 15 Since the positioning holes 16 are
formed in the8reoetphaterdd, Pp6sFeronmagnetitheulvatancaslakhershj ect for

i nspection or the circuit board for inspection can be easily conducted.
Since the air8t¢iNentmagngthol esbssanre flevawd.in the 20 frane plate 10, air

exi sting between the anisotropically
90 Frame plate, 91 Opening, 95 Molding material layer

P Conductive particles.

20
BEST MODE FOR CARRYING OUT THE INVENTION
The embodiments of the present invention will
hereinafter be described in details.
[Anisotropically conductive connector]
25 Fig. 1 is a plan view illustrating an exemplary

anisotropically conductive connector according to the

present invention, Fig. 2 is a plan view illustrating, on



-conductive connector and the circuit board for inspection is discharged
through the air circulating holes 15 of hge frame plate 10 at the tinme the
pressure within a chanber is reduced when“that by the pressure reducing
'systemis 25 utilized as the neans for pressing the probe nenber in an

i nspection apparatus for wafer, which will be described subsequently,

wher eby the anisotropically conductive 59 connector can be surely brought
into close contafanydd s el L Pdrth @l tHeOran PRSP 1150 ddrafudeiassary
el ectrical connection can be achieved with certainty. [lnspection apparatus
for wafer] Zonngctblk ishowrcrios ¥ikectl ormilg .viw sschegiedn caldw 111 ustrating
the construction of an exenplary inspection apparatus for wafer making use
of the ani sdtlilopitealtiyngortuan e lemyeer tsara laccardiagladtoid he present

i nvention. The inspection apparatus for wafer serves to perform 10

el ectrical iamspedtriogi aafl leactenafuct ipleurfdllint yi rofthentasgirssitecbiigacluiy s f or ned
on a wafer in a state of the wafer. The inspection apparatus for wafer
shown i n5 Fi gontiidtdyea qunates hoantsédrowh fior Eignduct iangl éfiext rd ciad aconnecti on
of each of electrodes 7 to be inspected of a wafer 6 as an 15 object for

i nspecti on tFogstesicdrionad Aiswy illllysthratddhon am anlerlgawet e liay Fig.

12, the probe nenber 1 has a circuit board 30 for inspection, on the front
surface (| okde §deBide iamimiofropicadfl vsarsive hive ik igf thespection

el ectrodes 31 have been forned in accordance 20 with a pattern

cor r espondi AG 16 tEOPdCRdly SONIE tdVEGIRESL TP ShRWn dpdck®ed lof the waf er
6 as the object for inspection. On_.the surface of the circuit board 30 for
i nspection is provi8ediRe tZRPLSAldyi AN CEdidu CONE LSRR A0 t he

struct illustrated. in Figs., 1 to 4 jn .25 such manner. t hat the
conductiGe Bafts o35 Ghacomiss foh GO TR Shae ik opRag §ipR of

conducti ve fil 0 qof the connector .are .appos ta and brpught i.nt
Comiact it Baple of g o ek ahBla o Rl aRe Pt A e A i 30 1o
i nspection, r ctively. t.he fraqnt sur e (J r surface in Fig 11)
of the ani sgtor%%%:acgﬁ 3’ )é’c?ﬁ Uctivé csor?néactocﬁ %%lel é”agfrj\%via e%l haasshaeerﬁlﬁ"%@

connect or 48yl Wi G Bra ! W hhlaa1ale PlBCHOLG SlagiGlrgs dindipua seen

arranged i n"an 1 nsul ati ng sheet in accordance w't attern

correspondi 29 (05-08BAHEHR 10 he @leGld0des bl - A&d NSBRAHEE AL the

wafer 6 as the object for inspection, in such a"manner that the el ectrode

struct ures 4Z+23nhgifRPesedudd e and BHavdhie dtQ O idEcMdh oltfheche

conductive parts 22 for connection in the elastic anisotropically

conductive firhfe 2Qate haeecabesol rophed las GandsidaMeCaAMEGPr 2, The
respectively. On the back surface (upper surface in Fig. 11) of the 15

circuit boarmdi3d0otiepiicalfgciciomduict itviee farabea nrrameangl Hoel g AVl dad this
pressing plate 3 for pressurizing the probe nmenber 1 downward. A wafer
nmount i ng t alfiremé, pdatehil®h atrlee fwained 6 nas ddverdabcectwiftdr a IspPEEnOPS S
mounted, is provided bel ow the probe nenber 1. A heater 5 is connected 20
to each of ehecpredsi wggpbatse i3 ald chhe lwaftarodesuritd dxp tialspected of

20 the integrated circuits in the wafer as an object for
inspection have been formed. Elastic anisotropically
conductive films 20 having conductivity in the thickness-
wise direction are arranged in the respective
anisotropically conductive film-arranging holes 11 in this

25 frame plate 10 in a state each supported by the inner
peripheral edge about the anisotropically conductive film-

arranging hole 11 of the frame plate 10 and in a state



-As a base material for making up the circuit board 30 for inspection, may
be used each of conventionally known varipus base materials. Specific
exanpl es thereof include 25 conposite reSin materials such as gl ass

-fi ber-reinforced epoxy resins, glass fiber-reinforced phenol resins, glass
fiber-reinforced polyimde resins and gl ass fi ber 61 reinforced

bi smal ei m dotriazine resins, and ceramic materials such as glass, silicon
di oxi de andmaltwalng. \Woapedrddnts pat tadira aparaatisso frap iwaf 1dry fasnduertfioren ng
the WLBI test is constructed, a nmaterial having a 5 coefficient of |inear
thermal expdddmen 20f. atnmbhe Bram&éOplhaKe tOr efptbfisr abhbpdimentOareto 1 x
10-5/ K, particularly preferably 1 x 10-6 to 6 x 10-6/K is preferably used
as the base foated alir Sgecifliatievaiples df5 ficch G drasde tiaterdiat heaiolaede 10
Pyrex gl ass, quartz glass, alumna, beryllia, silicon carbide, alum num
nitride and ther emisictrogpd.cally steestudtike comnesttor 40d R tesmEobe menber
1 wll be described specifically. The sheet-Ilike connector 40 has a

f1 exi bl €5 i negjadeng diheatetd] whand a presissings reand &tff 7y pyeRAUZEl, a
plurality of electrode structures 42 and conposed of a netal extending in
t he t hi cknegediicd@adisyEdamon sofuiseide im&aR dmMisme cHed appaadt Uy fdiged with a
space to each other in_a plane direction of the insulating sheet 41 in
accor dance Weflh@histt &dd 1o der d85GTdineg svrequeatdatt edp afdikéon,

el ectrodes 7 tqQ be inspected of the wafer 6 as the object for inspection.
Each of thePePddiPHdE%tGSurtds I8F PO sidivad gy tiontté%ﬁ éﬂaﬁﬁrc@r?né%ﬁ ng a

projected front-surface el ectrode part 43 exposed to the front surface

Cl oner sur 1 REQSFr FOTEAGOTERY igr eRE PGty BRIt PE APRECHLATE. i ke
back suﬁ}ace el ectrode part 44 exposed to the back surface of the

i nsul atihg §fi€et °41'*fs each other by a short circuit 62 part 45 extending

(roudh |1 (e PhEkaSTER A LACTRY Of iR AUEL UG 41 Yo
anisotropically conductive films 20, a base material of
which is composed of an elastic polymeric substance has a
functional part 21 composed of a plurality of conductive

15 parts 22 for connection each extending in the thickness-
wise direction (direction perpendicular toc the paper
surface in Fig. 3) of the film and insulating parts 23
formed around the respective conductive parts 22 for
connection and mutually insulating these conductive parts

20 22 for connection. The functional part 21 is arranged so
as to be located in the anisotropically conductive film-
arranging hole 11 in the frame plate 10. The conductive
parts 22 for connection in the functional part 21 are
arranged in accordance with a pattern corresponding to a

25 pattern of the electrodes to be inspected of the integrated

circuits in the wafer as the object for inspection and

electrically connected to the electrodes to be inspected in



-sheet 41 so far as it has insulating property and is 5 flexible. For
exanple, a resin sheet forned of a polyagide resin, liquid crystal polyner,
pol yester, fluororesins or the |like, or sheet obtained by inpregnating a
-cl oth woven by fibers with any of the above-described resins may be used.
10 No particular Iimtation is also inposed on the thickness of the

i nsul ati ng sheet 41 so far as such an insulating sheet 41 is flexible.
However, it the anspecalilon Y¥ ttheéba¥ar.nore preferably 10 to 25 Nzn. As a
nmetal for formng the electrode structures 42, 15 nay be used nickel,
copper, gold, silaer anpaultadi peyripheradr ddye ldfkechel feiredtaetmadd axttr 2dt ur es
42 as a whole nmay be any of those fornmed of a single netal, those fornmed of
an al |l oy of iat incagtrathity metdalcorerichuchesley dimniatec Budmtreat ipegrtat2g east
two netals. 20 On the surfaces of the front-surface el ectrode part 43 and
back- sur f acghdlcbchesdbepar tf iked rna kadk|sagipadedthwdtheg emtzr a filmof a
chem cally stable netal having high conductivity, such as gold, silver or
pal | adi Um i pegipherablapoiudr hb¢ iamitsiedir apdi abdltlivorecafdudtel wd dcitlmode parts 25
is prevented, and electrode parts snmall in contact resistance are obtained.
The proj ect e§raagdhg &olend ) rdgntthairfrane apkate ol Mo aRedF iqrihe

el ectrode structure 42 is preferably 15 to 50 Earn, nore preferably 15 to
30 Eimin thBE SURPPEterePAntcd® dohidds SMRSLimed telidcThoRre Y iTo e

i nspected of the wafer 6 can be achi eved. The dianeter of the front 5
surface el efPré88 porm 239 £ixeds and SURRATIES o1t Fe CicAe ih FRHATFS the

el ectrodes to be inspected of the wafer 6 and is, for exanple, 30 to 80

Erm pref er S6AY©36% §55G°E9h2SPh &N dfdted BT e RN fA& el ect rode
part 44 in the el ectrode.structure .42 y _be great.er than the .di ter 10
of theAjs%rF‘n&FPéﬁPPlﬁé‘ Y458 e ér?ilt’% aﬁ’eglé’rgrta“r?a@neﬂt B of the
el ectrode S%Fg%%urﬁstgzl%nd is preferably great as nuch as possi bl e,
wher eby stabl'e elchrlcal‘connection to the conductive part 22 for
connection in thergl 8L EoARLAALLAPLAILY S0RAICHYG il § 2 el the

ani sotropi cal ly conductive connecto can also be achieved wt

certainty. Fhgcthibpkness of dhe dackswnlas Pad Addop Ry abl y 20 to 50
E,~m nore preferably 35 to 50 Eon in that the strength is sufficiently

high and exgghligbtik@petiilh ve ,dwcalduldtivd pahiawad.p 2knkka imet er of
the short circuit part 45 in the electrode structure 42 is preferably 30 to

80 E. ~m5 nopmgghReefiemabiry 39nt@ ip@dEatMhijyn Ridnssuff 16 entdoatl @t idntergt h
i s achi eved.
so as to align in the thickness-wise direction as
illustrated in Fig. 4. On the other hand, the insulating
parts 23 do not contain the conductive particles P at all
or scarcely contain them. The supported part 25 in the
20 elastic anisotropically conductive film 20 contains the
conductive particles P.

In the embodiment illustrated, projected parts 24
protruding from other surfaces than portions, at which the
conductive parts 22 for connection and peripheries thereof

25 are located, are formed at those portions on both sides of

the functional part 21 in the elastic anisotropically

conductive film 20.



-The sheet-1i ke connector 40 can be produced, for 25 exanple, in the
follow ng manner. A | am nate nateri al ob%zined by lam nating a netal |ayer
on an insulating sheet 41 is provided, and a 64 plurality of

-t hr ough- hol es extendi ng through in the thickness-w se direction of the

i nsul ating sheet 41 are forned in the insulating sheet 41 of the |am nate
material in accordance with a pattern corresponding to a pattern of 5

el ectrode structuras 4Ritcknkesf ofnmeteby rhagep lprtec ads iviag,i edr \ozioiting
processing or the like. This lamnate material is then subjected to

phot ol i t hographyecamd tRlrdailng hlefreatfife bint \ifae ey extadilly QO cid t6 qUanks, 45
integrally connected to the netal |ayer are fornmed in the through-holes in
the 10 i nsumetrengprelfeetabdy, 4@ndoatd Odh@msane time, projected front surface
el ectrode parts 43 integrally connected to the respective short circuit
parts 45 are fornéd ahishehfickntssuikaceadfletrhehiamsi0apimng thkeesttrébhgth
Thereafter, the nmetal layer of the lamnate material is subjected to a
phot 0 15 et ¢leidnd rede aP®ant sto ofe bee rg spdstl ngh @ndio t nopdic@dyl ¥f or i ng
back-surface el ectrode parts 44 to formthe el ectrode structures 42,

wher eby t he COREBECLVRe COBRREELET 180 P PRddiided, RrARd I an el ectri cal

i nspection apparatus, a_wafer 6 20 as an object for inspection is nounted
on t he waf eRRHSQHEPRG CRABIYe CRPIRRF 1VFe OPHIFE tRENTERIE it® Bifed Pt s Hiezed
downward by the_ pressing glatg,B, mherebg the respective front-surface

el ectrode pIPEEPA3LEY -t nEReRQdtFLOR sPFUEEDFES 95 Bf dPHESShERt FFFRED

t 40.25 th f b ht i nt tact with thei d

ol actrodes $heg tBET AepbBEedToMer A 0F 80 aRe i He B8 port  ve

| ect tao.be i ted of f. 6 __.65 .zed by th
Front. it afangidte, BRBBErEs 8, 5h8, ARifortopsia iy RRBRHMATT ™ 11
conduct!ve arts 22 for conne.tion i gﬁe gbas&ic anisotrﬁgiggblém
conduct i ve FPPREC28% 0P EREEN ggtro%?c Fy-eshalcrfve*Eohfidc aP8 hel d
5 d i i i I . . _af i is d 30
For | nopect L35 SaaEn ol HRET N AR 30T ot o Ly B R e O o
structures_%glgg bbef§Q%%B'hhk%h%oﬁﬁﬁ%BQ&pﬁqc%QQyCQQF%ﬁ§¥%¥$é'iﬂﬂ%i

t hi cknesswi se direction of the elastic anisotropically conductive 10 filns
20, wher eby ag¢eBdYehyvaoRaEhI 1abRchReMdol frlel® in thickness, and it
15 may be difficult in some cases to achieve good conductivity
in the conductive parts 22 for connection and insulating
property between adjacent conductive parts 22 for
connection.
The form and size of the anisotropically conductive
20 film-arranging holes 11 in the frame plate 10 in the plane
direction are designed according to the size, pitch and
pattern of electrodes to be inspected in a wafer as an
object for inspection.
No particular limitation is imposed on a material for
25 forming the frame plate 10 so far as it has some degree of

stiffness that the resulting frame plate 10 is hard to be

deformed, and the form thereof is stably retained. For



-respective conductive parts 22 for connection in the thickness-w se
direction thereof. As a result, electric?b connection between the

el ectrodes 7 to be inspected of the wafer 6 and the inspection el ectrodes
31 of the circuit 15 board 30 for inspection is achieved. Thereafter, the
wafer 6 is heated to a prescribed tenperature by the heater 5 through the
wafer nounting table 4 and the pressing plate 3. In this state, necessary
el ectrical iexapedic,0RadIsiciiy rHiadiowf omeachnlof sudqd walndtaldafid nt egr at ed
circuits in the 20 wafer 6. According to such an inspection apparatus for
waf er, el ectnaitealiadennectinanid mateer ied leird dess ih nea e dialspectye beofuddike.
wafer 6 as the object for inspection is achieved through the probe nenber 1
havi ng t he #heve ties dridred 2% tanildbtirsoficcadd/ lpondioot iesamgorenect or 2.
Therefore, positioning, and holding and fixing to the wafer can be

conduct ed weltaddde oedenidn tane ipisudie tofing hwadliawg riddes nay 166 farmissl
inspected is small, and noreover high reliability on . connection to each
el ectrode t onb&hienspadieae iof ddid drame Filadee ddoh el astic anisotropically
conductive film 20 in the anisotropically conductive connector 2 is snal

in 5 its own areaSPgfdfiRe exp38@ILese cdudhe mpeterl lilve Madierdadarfsiton in a

pl ane direction of the elastic _anisotropically conductive film20 is little
even when i £orRigghitde €Fae tHerteall hyidtcdiuds Metd SHehmds 49dhsi on of
the elastic anisotropically conductive film20 in the 10 plane direction is
surely rest FRPREF bR 1CHKE L SR PHIE IKPARS trg MRSl MRAREARESE 1 ow

coefficient of Linear t hermal expansion .as t.hat far farmng the frane plate

10, Accor di ROLYPAEBd JRCEER dBAY, BarIACH e s e PO b SRS 1 ot ai ned
the WLBlI test .i f d 15 | - f . Fi.g. 13

Yoo il | BRuraBln, B Bl R A il B A i 1y 1t hen

exerpl ary | gspeqli on ARRAALYS f el mBking 456 afed he anisqtroni cal 1y

CondUCtl ve connect or ccor dl ngat (0] tn}'le pr esent 1 nventi on. 1S | nSpeCtl on

appar at us fggtgngr has a box-type chanber 50 opened at the top thereof, in
whi ch a wat er as an object for inspection is contained. An evacuation

pipe 51 for evacughbeRg ikl eWahpiRst B ¢RAMES 120 Ha% RiEM! ¢8dmih? 2 h2
sidewal | of this chanmber 50, and an evacuator (not illustrated) "such as,
for exanpl eframéapddePUmp in% 1¢2NAGIRA d @ iy AV iy Rinke 51

15 polyimide resins.

The frame plate 10 may preferably exhibit magnetism
at least at the inner peripheral edges about the
anisotropically conductive film-arranging holes thereof,
i.e., portions supporting the elastic anisotropically

20 conductive films 20 in that the conductive particles P can
be caused to be contained with ease in the supported parts
25 in the elastic anisotropically conductive films 20 by a
process which will be described subsequently. Specifically,
those portions may preferably have a saturation

25 magnetization of at least 0.1 Wb/m®*. In particular, the

whole frame plate 10 may preferably be formed by a magnetic

substance in that the frame plate 10 is easy to be produced.



-67 A probe nmenber 1 of the same structure as the probe _ nenber 1 in the
i nspection apparatus for wafer shown in ELg. 1 is arranged on the chanber
50 so as to air-tightly close the opening of the chanber 50. Mbore
-specifically, an 5 0-ring 55 having elasticity is arranged in cl ose contact
on the upper end surface of the sidewall in the chanber 50, and the probe
nmenber 1 is arranged in a state that anisotropically conductive connector 2
and sheet-1ike cogpeetidic4@xahplesl ofr &heomajreed d subst aslearifeyrniheand 10
t he periphery of the circuit board 30 for inspection thereof has been
brought i nt sauchose feanicagtl amet 10t Hevdl-udendi ¥oim, i cakokdli Jt icvha lithe aCliragts t
board 30 for inspection is retained in a state pressurized dowward by a
pressi ng pl afetBepeoviadedtde tedtaiack asul fadde Y supperalsioy adedls Kifg. 15 13)
thereof. A heater 5 is connected to the chanber 50 and the pressing plate
3. In such &heisespegniedn capedrdtsus iftdr amf erthethangradssure wit hin the
chanber 50 is reduced to, for exanple, 20 1,000 Pa or |lower by driving the
evacuat 0¥ connect Bieno thige aanvgodavpdisadilyye o®ndpfc ttilve civamissyt 030 .1sAs1sed
result, the probe nmenber 1 is pressurized downward by the atnospheric
pressure, whar &by WRBIOLestg 3% iis @refiarcdley tefuseardd maded itthe Nl
menber 1 is noved downward. As a result, 25 each of electrodes 7 to be
i nspected of £REffAFdLTS Qfe lidesdcbihraimp lpadansirdd oy athaast 3 x
corresponding_i[ont surface electrode parts 43 in eIeg&rode structures 42
of 68 thelBhddt- MA&e il uc ! 1% thistet it & LPhd leadR o FHAr LY
conductive parts 22 for connegtion in the elastic anisotropically .
conductive PFF riglgfltﬁquni§ﬁlg%dfdb I§K08ﬁdacPF$§r&8ingefofogmépg
respecH!veI¥ hel.d _and i reﬁﬁurized by the inspection electrodes 31 of the
ci rcui t*boaf836 #BF P 3%30 i“on and the front-surface el ectrode parts 43 in
t he el ectrode stryctuces 42 of the sheet-like c%nnectonn%ﬁu%%ga%& ressed
t'ns

. . eCiflic exampl ] uc a aterlad 1 S
in the thickness-Wsedi FecftoR FﬁereoF, ergby conductive pa e

formed in the 195gsBeCLIYeGORdURLINE RIS 22 Sl GANIGGLION Tibyide

t hi ckness-w se ction thereo resu ctrical connection

bet ween the glachLodasa? t @10635R20L5E Yudie #'afiem /A And bhe Rspect i on

el ectrodes 31 of the circuit board 30 for inspection is achiéved.
Thereafter, cbhgrwaben 3% @i1i1syheated to a prescribed tenperature by the
heater 5

15 The overall thickness (thickness of the conductive
part 22 for connection in the illustrated embodiment) of
the elastic anisotropically conductive film 20 is
preferably 50 to 3,000 Hm, more preferably 70 to 2,500 um,
particularly preferably 100 to 2,000 pum. When this

20 thickness is 50 pm or greater, elastic anisotropically
conductive films 20 having sufficient strength are provided
with certainty. When this thickness is 3,000 pum or smaller
on the other hand, conductive parts 22 for connection
having necessary conductive properties are provided with

25 certainty.

The projected height of each projected part 24 1is

preferably in total, at least 10% of the thickness of the



-t hrough the chanber 50 and the pressing plate 3. In this state, necessary
el ectrical inspection is curried out on EﬁCh of a plurality of integrated
circuits in the wafer 6. According to such an inspection apparatus for

‘waf er, 20 the sane effects as those in the inspection apparatus for wafer
shown in Fig. 11 are brought about. In addition, the whole inspection
apparatus can be mniaturized because any | arge-sized pressing nmechanismis
not requiregrodredten @avar 2idhe mohrel @reaefearald yasatt Heasyy @0% .f oPrbfepeeti on
can 25 be pressed by even force even when the wafer 6 is a wafer having a
large area gphnisi @4 hhaeidicamsetcdy a prajeactedl ihdighs eregricatmerd, fvdremstanpl e.
In addition, since the air 69 circulating holes 15 are forned in the
frame pl at ethe icenduchd venipsattiso@iZe fldry coomfgstiiore agsnsadifareizntaliy

exi sting between the anisotropically conductive connector 2 and the circuit
board 30 forcompggsseido®yi smaildcpaeged nochrfouge t f@ Shaitr agiadkul ati ng hol es
15 of the frame plate 10 in the anisotropically conductive connector 2 at

t he ti medt heopdasddivd t tiis puied e lrelti@vesh i s reduced, whereby the

ani sotropically conductive connector 2 can_be surely brought into close
contact with the &Peciireigsied Beigdt o6 thepdcoissteso Pedt 2leddssary

el ectrical connectign can be achieved with certainty. [Qher enbodi nents]
The present PERFEREPY 2 AGSY ilfi0ted MoF e e efisdrd lde 8 Mo&F diffodindhtss,

and such various nodifications as 15 descri bed bel ow may be added thereto.

(1) In the SAPLEESIPMEEHRy OFodGRENFE Contd& SECISSTRLPAFF Farts for

non- connect ion.that are not .electrically.connect.ed to, any el ectrode to be
| nspect ed | RIRIRETER BEY Be Foldd h THE & KHIE RS STSHTATS 20
conduct{ ye ff'o!rxﬁﬁ%p?owh%r%%g,' QN QLG LONAUGLT G PRILs b%%ﬂafrd Guect ion.
The ani'sotropicall'y "conductive onnect or KAV ng ani sotr opi car y ‘conductive

film, in ‘“"E}qt‘égr %E% g%%@%%&ii\é%dpg%hs Qe THE ¥ p%%“zliih%'& | ‘ﬁ%u%ecei'lzift med,

wi |l hereina escri bed.” 2 g. 14 7s an vi ew ustrating, on

an enl arged; cghgel%na%hqgvieg.ani sotropically conductive filmin an
ani sotropi cally conductive connector according to anot her

The thickness (thickness of one of the forked portion
in the illustrated embodiment) of the supported part 25 is
15 preferably 5 to 600 gm, more preferably 10 to 500 pm,

particularly preferably 20 to 400 Mm.

It is not essential .to form the supported part 25 in
the forked form, and it may be fixed to only one surface of
the frame plate 10.

20 The elastic polymeric substance forming the
anisotropically conductive films 20 is preferably a heat-
resistant polymeric substance having a crosslinked
structure. As a curable polymeric substance-forming
material usable for obtaining such a crosslinked polymeric

25 substance, may be used various materials. Specific
examples thereof include silicone rubber, conjugated diene

rubbers such as polybutadiene rubber, natural rubber,



-~0 enbodi nent of the present invention. In the elastic anisotropically
conductive film20 of this anisotropicalh¥ conductive connector, a
plurality of conductive parts 22 for connection that are electrically
-connected to 5 electrodes to be inspected in a wafer as an object for

i nspection and extend in the thickness-wi se direction (direction
perpendicular to the paper in Fig. 14) of the filmare arranged so as to
align in 2 polyisdpaene dabdeny (styadmi-trrtadioime sapudiyiget cubkbeEat tard of
the el ectrodes 10 to be inspected. These conductive parts 22 for connection
cont ai n condeetilve iparitlieclbest aedilens tdop® lyagnetnudiheat, hirngh Idehiganatred
state oriented so as to align in the thickness-wi se direction and are

mut ual | y i npubdued sbyhamreofsulkdicaky qearal ya®r inubkiemsh stuvd @en dugtiens -
particles are 15 not contained at all or scarcely contained. Conductive
parts 26 fobutedieoenddeinen blivatk aopoigmest euthbeyaland coyrenteed saprEne

el ectrode to be inspected in the wafer as the object for inspection and
extend i t hdocki ckpedymgirse dindedtyidsogana tagh s dysttve dih atiee foomdet i ve 20
parts 22 for connection | ocated nost outside in a direction that the
conducti ve pgsides?chdpropmnedst irvwbare aneihgae dndbete modvesilest e 10. The
conductive parts 26 for nonconnection contain the conductive particles
exhi bi ti ng Ka§ReEtisgPachRiogRhysirdin yubbes /s ey lefieeMre®YdE™s to 25 align
in the thickness-wise direction and are nutually jnsulated fromthe
conductive FaPPYPLIf §MPEGne QtihyH SR -RF o @EngiHE NSarceredymer \iikke sk he
conductive particles_are 71 not %@ptained at all or scarcely contained.

In the enbo@PReRPLt LdSPAsk EBOXYr FUEDeEd parts 24 and projected parts 27
protruding fromother surfaces than portions, at which th onductive parts
D0 % or Abanect | onPHohAg LhERF s Hae P ReruBPes, 45 SESLEI T SandT60 rEn, ot
whi ch the conducti.ve parts faor nan-caonnect.i on _and .peri_pheri.es .t her eof
are Tocat ed? L &FEORBE Ao foll oo A FIPere Fihet iy st <3 Ear e

el astic anigg%gggkgglly conductive film20. 10 At the peripheral edge of

t he functional ~par 51, a supported part 25 that is fixed to and supported

by the inner peri FHSrleﬁégﬁxeeagﬂﬁbetrhlﬁsagir%‘%te&%@1§5|t|}1}étc?%Q‘é‘igﬂe\ﬁebty,

filmarranging hole 11 int rane plate 10 1s integrally and continuously

formed with {Bgsh¥RKLLENBL RANHeAbindNd 1121l i19URRAI! gdippait, 2phgont ai ns
t he conductive particlés. O her constitutions are basically the sane as

those i1y t heiglhigokheRceak! ¥ubPriUeirerR ra®IReHAY sSRAWRJsIth @t 1 to 4.
Fig. 15 is a plan viewillustrating, on an enlarged
higher than 10° poises as measured at a shear rate of 107
sec and may be any of condensation type, addition type and
those having a vinyl group or hydroxyl group. As specific
examples thereof, may be mentioned dimethyl silicone raw
20 rubber, methylvinyl silicone raw rubber and
methylphenylvinyl silicone raw rubber.

Among these, vinyl group-containing liquid silicone
rubber (vinyl group-containing dimethyl polysiloxane) is
generally obtained by subjecting dimethyldichlorosilane or

25 dimethyldialkoxysilane to hydrolysis and condensation

reaction in the presence of dimethylvinylchlorosilane or

dimethylvinylalkoxysilane and then fractionating the



-20 scal e, an elastic anisotropically conductive filmin an anisotropically
conductive connector according to a furtRer enbodi nent of the present
invention. In the elastic anisotropically conductive film20 of this

-ani sotropically conductive connector, a plurality of conductive parts 22 25
for connection that are electrically connected to el ectrodes to be
inspected in a wafer as an object for inspection and extend in the

t hi ckness- wirsa atiirec toramiuct? 2y, diffeac te xampley parepeatieat disddiaatpaper in Fig.
15) of the - filmare arranged so as to align in accordance with a pattern
correspondi pgetcd pd tedtitcer.n of the el ectrodes to be inspected. These
conductive parts 22 for connection 5 contain conductive particles

exhi bi ting magnet Ldaudd Isiigh codavesinuphier dastigte vamydntospugs &t twtdl ign in
t he thickness-wi se direction and are nmutually insulated by an insul ating
part 23, inteirmdRatlise ther@ed idfe qifraiingde Pvarsmbigctdag & mblbtc all or
scarcely contained. 10 Two conductive parts 22 for connection, which are

| ocat ed at SRdoZéRLeSUsPpR§ tArds@eddirtg Wt farasst lpxang %omida@nish and
adj acent to each other, are arranged with a clearance greater than a

cl earance bEOWYEYRIdZR&HE ORdjlde e BFFRFAGR L t@ BNy Akt ifE A
conductive part 26 15 for nqn-caonnection that is not electrically connected

to any el ecEXG8E o Hemetdy, Wi SEHOX AR PSS B YIS &2 @ i nspect i on
d extends_in the thick AW, di ti is f d bet, t he 2

conduct i ve BTSSR0 NL RNAIETD, WA 1% qGER SRt 4G GRHLE

adj acent to %ach ot her.. 20 Thetponggﬁﬁ%ye)p rt 26 .for _non-cpnnection

contai ns t hd t@EnGHEIPIE ' pAFONETEs Cax s r?alr?agsr‘?‘e}tolxsarﬂeata gh density in a

Cat . i . hi ek e : : g

mut ual 15§ G Ao S s e part Si320r Sa 1 Usknber: SHeDy an

i | at i : y ol i h j t { t ai d

at ali or senionry PomMHdRStldn ney ek B R, B s Cored

parts 24 ange A3 REQIBHTEM IRA 1 a6 A ro‘*kd'rilgaézfotﬁﬁerﬂh%_tsgﬁfoangfnf aces than

portions, at which the conductiveé parts 22 for ctl peri pheries

thereof arenyagakede d7daPQMill@RYatRE ¥ dhaHeRHCT | ¥ReP2EES t46nf Or
non- connecti on and peripheries 5 thereof are |ocated, are forned at those
portions on;RotRnaideedohitt e tfeug)@ﬂactwe Rar !l 2k idkaA Ll 3% itG 130°C.

ani sotropi cally conductive film20. At the peripheral edge of the
functiaml part 2%uch auppeytiedrpaptcdnthialinigs dimeat yllo pale sidppeineed by
the 10 i nner peripheral edge about the anisotropically conductive
filmarrangprgfeabelilhas thecleams apl ated gh: iMsv | (wedgihad layrearadyecont i nuousl y
formed wth the functional part 21, and the supported part 25 contains the
conducti ve pedleicuolles. weikdit gysedlieftiermdavest iitnutteoms arfe siagideald y t he sane
15 as those in the anisotropically conductive connector shown in Figs. 1 to
4. The ani sBPRYSitYaEN ;cdhdusanee sd@ddearprl vs hemelina ftiey) pf ditd GOk to
anisotropicall% conductive connector _shown in Fig. 15 can _be produced in a
simlar manf8r 0P8 -t hkt 28l pP orE8ECFBPlYr BABcRNYOLREVAAFsBELEBtcal |y
conductive connegtor shown in Figs. 1 to 4 by using a nold conposed of a
top fordt afdSETBBELIATY dPCEX dR W PV MEhedn MeCRSuBYEHREE | ayer s have

been respectively_formedq in accordance wi,th a pattern correspondi to an
arrangengntmoXeCXlar wqu t Mw as %etermlne ﬂ% terms o stg%d;rgm

polystyrene to number average molecular weight Mn as
determined in terms of standard polystyrene; the same shall
apply hereinafter) of at most 2 from the viewpoint of the

25 heat resistance of the resulting elastic anisotropically
conductive films 20.

On the other hand, hydroxyl group-containing liquid



-25 pattern of the conductive parts 22 for connection and conductive parts
26 for non-connection in the elastic aniagtropically conductive filnms 20 to
be formed, and non 74 magnetic substancé | ayers have been forned at
‘portions - other than the ferronmagnetic substance |layers, in place of the
nmold shown in Fig. 6. According to such a nold, a pair of, for exanple, 5
el ectromagnets are arranged on the upper surface of a base plate in the top
force and t hdliewre ubaae fydrdaske giaire-donttaienigg tdimdtdrncle, and the

el ectromagnets are operated, whereby in a nolding material |ayers forned
bet ween t he plod)y sfidrocemnand itsheydyairtadim f avboss i reghduyctsukegj el ipay ti cl es

di spersed in portions to becone the functional parts 21 in the nol ding

mat eri al | ayéme tinyd djathiemess idtanporan ehignettth ilebionik cxys id@andudtd ve parts 22
for connection and portions to becone the conductive parts 26 for
nonconnect i dydradysdis emdedayersata ingRdiiarhdn Hihsk pres erganiae
direction of the nolding material |ayers. On the other hand, the conductive
particl €5 | déaeddydibyide ophd axssdv anse o ghianedihatldyiy dad kaxy sidladiengind
material |layers renain retai ned above and below the frame plate 10. In this
state, the rbedi Agasdionafiingydis e UEns joshicdd o £ cuesdrriat nent |
whereby the elastic anisotropically conductive filnms 20 each conposed of
the functiof§Pegded S SSUHIXT RF§AIRAGTAPTof t he conductive parts 22 for
connection and conductive parts 26 for noncqnnection containing th
conductive parti cITg§ ﬁ"ﬁ(dtrl?é‘yzls IO COGIPRG ¢ 18uHE Sidd Somea r§P§E§
oriented so.as rlo alg)tn in the thi c.kng_Tss-vm' se di.recti.qn are grran ed.in a
state nut uafPy&FSulP é‘d‘r‘t‘fft e FHHGEEW HENCE SopsedE To75 5P Hie

el asti cl(polé [l crsub%tiarrllcel, itl’}ll V\hirceget he %c%n%u%%i \éé Sacrtiucl.es are not
present™ at PTYOFséared) y |51r esentrand thé supportt pdrt ST Whieh i s
cont i nuousl i_nt l.Ly f t ripheral edge of the functional
part 21 andgggﬂgl\fe\hi ?%F"t%ﬁé%clgﬁ; uc%h\?le(’)rgog’ﬁt i°1%¢s are contained in the

el astic pol i , f i t t art
25 has been}ﬁgi%ijggdtig t%%ﬁlﬁ'r?ﬁsgélra% e?:y an%ﬁ%%&?ﬁ%%l&?&%ﬁ%ﬁ ya%dao
conductive Lihakiangiing g ibhdr e fammhate 15 shergine pr oduci ng
the 10 ani sotropically conductive connector. The conductive parts 26 for
non- connect i@l cith ohh @ ol i %Al G Y% UGt iafR1GARNQE @heshgn i Fig. 14
are obtained by applying a nmagnetic field to the portions to becone the
conductiye palbxade bod plvaRMIeCHHion ithrifieat il daBgthat eataliykayers
upon the formation of the elastic anisotropically conductive filns 20 to
gat her the ¢comdtthkl waipariid godymdidatignjemagemd hesgubEmh @lkaldcaed nost
outside in the nolding material |ayers to becone the conductive parts 22

f or connect ken tamdated hfrlamnomlisive hQlr2k igke tore npdnttydmpdh oisphlvedame t he
conductive parts 26 for non connection, and subjecting the nolding nateri al
| ayers to ahydromdder eat memsti ianalite stodtudiothidiensiod .coBacreaetpanticles
are prevented from being contained in excess in the portions |ocated nost
out si de in tikecopddicigdnatters dlen@® dadyaes ofo Hecomxanpd ecoBdudta US058rt s 22
for connection in the formation_of the elastic anisot ho%i cally conductive
films &P Accordi AYFY, 2eB¥RTRFY OROUPaCRTERASING dimethyl

polysiloxane preferably has a molecular weight Mw of 10,000
to 40,000. It also preferably has a molecular weight
distribution index of at most 2 from the viewpoint of the
heat resistance of the resulting elastic anisotropically
25 conductive films 20.
In the present invention, either one of the above-

described vinyl group-containing dimethyl polysiloxane and



-76 ani sotropically conductive films 20 to be fornmed have - conparatively
many conductive parts 22 for connection, ht is surely prevented to contain
an excessive anount of the conductive pa#ticles in the conductive parts 22
‘for 5 connection |ocated nost outside in the elastic anisotropically
conductive film 20. The conductive parts 26 for non-connection in the

ani sotropically conductive connector shown in Fig. 15 are obtained by

appl ying a mg@iekkyd fgraup-taprdE fiald i diite oy I BN tdiee aRngusd ivgedart s
26 for non-connection in the nolding material | ayers upon the formation of
the el asti c canibealy aaiycald Yaseandiictdomb frid o0 t 0 gat her the conductive
particles existing between two adj acent portions arranged with a great

cl earance to becoie culrd ngorcdualines Formparntsin? fhe pedrymeaticonsdis tdrece—
portion to beconme the conductive part for non-connection, in each nolding
mat eri al | ayermisgd meutigreictli may fee odrdianignedhtior itde Imylmdwia@ curi ng
treatnent in this state. Thus, the conductive particles are prevented from
bei ng cont aisnds tiamcexdegmiing 2@ tdwialvo aAdj) sveht apoutriiogs catrdygdd wayh a
great clearance in each nolding material |ayer to becone the conductive
parts 22 fobecosedcEnomrganite faramideon itthaaihstde conpuindpi cal |y
conductive filns 20. Accordingly, an excessive anount of the conductive
particl es chydsesddydiaresh qatalemte®d rtdif blei¥Ry contai ned in these
conductive parts 22 for connection even when the elastic anisotropically
conductive filnms S0ecdine rFomPdesadf Hafe cRIINEES Peroxidmdr@d v fdra s 22
for connection arranged with a great clearance. (2 n the anisaotropically

I

conduct i ve EHRABE: §RLalYS HriGENY 8Day L P EP#ifke e it ic iR A kal 1 y
5 conductive fil 20 are nat essentjal, and aone or hoth surfaces my be
Pt ofd L PecesdBs polrmy g el sl gyt ot SEhY | RRHOTHE bo  of med
on the surfaces o% t he .caonducti ve pa%t%hZng&%'conqﬁftion in the glastjc
anisotropically c R&ﬁ&?ﬁ&eeﬁa ©50°%1 fﬁ) an oy oﬁﬁﬁnﬁﬂgﬁqy B¥i%hce
|s used as g bage mALALLALQh WG LAl ALe A dDahe raductjon of the
anisotropicaFIy conducti*ve conriector, "a means o ﬁié%lﬁb I'nner~peri pheries

about the ani sotr agLealdyy GQAMMALIVE ff INALANOTN0 B 5 b Jdy te T rame

plate 10 with a 15 magneti c substancé or coatli ng emw a-magnetic paint

to apply a ApaReki§ yihaglidn L QIRIEIE SRS LARGE dIRE ISHRRPTdA RALS 25
conductive filnms 20°to 20 be utilized as a neans portions to becone the
materials | ayges 28Ap16ReMAI0.chlord dB Y Hallty MH eof, platinum-
unsaturated group-containing siloxane complexes,
vinylsiloxane-platinum complexes, platinum-1,3-
divinyltetramethyldisiloxane complexes, complexes of
triorganophosphine or phosphite and platinum, acetyl
20 acetate platinum chelates, and cyclic diene-platinum
complexes.

The amount of the curing catalyst used is suitably
selected according to the kind of the polymeric substance-
forming material, the kind of the curing catalyst and other

25 curing treatment conditions. However, it is generally 3 to
15 parts by weight per 100 parts by weight of the polymeric

substance-forming material.



-a layers in the nold 60 according to of the elastic anisotropically apply a
magnetic field thereto may for applying Qe magnetic field to supported
parts 25 in the nolding (5 The use of the spacer is not essential in the
“formation of the nolding material |ayers, and spaces for 25 formng the
elastic anisotropically conductive filnms may be surely retained between the
top force and bottomforce, and the frame plate by any other neans. 7s
(6) In the probe menbee, cbhdugheek- bakeicdeseft ebn4@inedndn ehgential, and
it may have a construction such that the el astic anisotropically conductive
films 20 i ncobhduaniset papitcally foandotiners ionnrect dhe? suppordeghtparttso 5
contact with a wafer as an object for inspection to achieve electrical
connecti on. 2%hénpeesénbfi mhenkeilas tiic knlisodirogfiterd liye coesiootied films
specifically by the foll ow ng exanpl es. However, the present invention is
not |inited20o these exhipliddngldaphetdsot icge piredefrabliouseestin Ahat
illustrated in Fig. 16, 40 square integrated circuits L in total, each of
whi ch hdd dspehsiconductize parkizdesmP lfad beeraiddyedoyieda iwafer 6 made of
silicon (coefficient of linear thermal expansion: 3.3 x 10-6/K) and 15
havi ng a di BRéflépdomageriaied OTEAOREMANT: elﬁﬂé@ﬁ&?eénéﬁpéﬁop§c@lﬂdrned on
the wafer 6 has 19 regions Al to Al9 of electrodes to be inspected in total
as illustrafeRAPRLEVE. £33m PR BACR BFOCRES: ¥§i6hs WALl Hearlegid iRe%t o AL9 of
the el ectrodes to be inspected, are arranged 13 rectangul ar 20 el ectrodes
(not illustPaPERFUERTHY - n%lb%‘&%%ﬂc e%&&‘hmﬂ%l%F nﬁde‘ﬁ‘é]hsF%g‘JSFl‘SB ~m in a

vertical directio ower diregtion ~min a

 ateral d.reeFFaETeée?teéhaggﬁgﬁe HROBELLGH eHCEP&e P?f he184 Bton ot 126
Lt

e:mlel:? rﬁa)'egzv%"s@si 3 e BebL EaroaPaoRr e 295" 85t ARG AP LeRed: P&E’esh(not
vertioal ai repersn PAFBIERES BECIABYS RRELTRES BT s eady 8???’%{' T8 o
120 -n 1 asial LnnLbeverLieal, dur spkhaheaThe Lakal MBS poldites

el ectrodes to i nspected in eac e I nt CIFCUI

the total nygbepseobathecebeChnadpiaitg BariASRECHE cha EB% wafer is
10, 400. This wafer

particles with a metal having good conductivity, such as

15 geld, silver, palladium or rhodium, particles obtained by
using particles of a non-magnetic metal, particles of an
inorganic substance, such as glass beads, or particles of a
polymer as core particles and plating surfaces of the core
particles with a conductive magnetic substance such as

20 nickel or cobalt, or coating the core particles with both
conductive magnetic substance and metal having good
conductivity.

Among these, particles obtained by using nickel

particles as core particles and plating their surfaces with

25 a metal having good conductivity, such as gold or silver
are preferably used.

No particular limitation is imposed on the means for



-hereinafter be referred to as "Wafer Wfor test". <Example 1> (1) Frane
plate: A frame plate having a dianeter of,.8 inches and a 10 plurality of
ani sotropi cally conductive filmarrangi ng holes forned according to the
‘regions of the electrodes to be inspected in Wafer Wfor test described
above was produced under the follow ng conditions in accordance with the
construction shown in Figs. 18 and 19. 15 A material of this franme plate is
covar (sat ucabitdmgredrectsuzaiaces dif 4£H4h/axe queftficlientwidth [theear t her nal
expansion: 5 x 10-6/K), and the thickness thereof is 60 Nm The each of the
ani sot r opi c&@onyucdricdec mat= If.i | Hoaervamgi figrhekesplienditbat edalty nghawgcber s Bl
to B7 and B9 to 20 B19 in Fig. 19) corresponding to the regions Al to A7
and A9 to Atengiudtied dlyectlregte® ltesheliatsipart ed have di nensions of 1,700 Nm
in a vertical direction (upper and | ower direction in Fig. 19) and 600 Nrn
in a lateral dire#heonthiosfet ofria imeghtoydiao@dtiingn tie Bugfar®s, ofndhehe 25
ani sotropically conductive filmarranging hole (indicated by character B8
in Fig. 39) ceaer eagdidiles td thhehee flandiusg igfe meatad ane odes tas fdie

i nspected has dinensions of 3,260 80 Nmin the vertical direction and 600
Nmin the | §PEFRICTE Ve PALFH.CLRFe Fai diesicoRsd 1819 rad@anircme shiioriqfe @t i ng
holes are 1 , 500 Nmx 7 , 500 elm 5 The dinensions of dl to d10 shown in
Fig. 19 ared¥e85603heomidih Hheymenduntigie detad 5o tie R ffFe 2% ~m
for d4, 2,867 Nmfor d5, 18,500 Nmfor d6, 250 Elrn for d7, 18,500 Nm for
48, 1,000 -Of LOF G9TENEAE IGa-a%h it WD CPHREITEMe A i Lfacers for
nol di ng el astic¢.ani sotraqpically conductive filns, each of which have a

L ur a1 Lty oSk Gugn SHOTES Sorbfed TREERAR g Ao 1HAS E dgfondedie t he

el ectr S to _he. i ected in f.er W.far. test,, were produce der, the

Fol | owi ity cBRATEFBRLY T5 ASHRterio: SR mSse S S e Ter A A el o)
(SUS304), a h hi ckn hereqf ,i.s. 2 rn.. 4 .Qf ; e

t hr ough- hol ggo}gor%#eesI[‘)’gri%gg’?%nttto%tfﬁ%crhelévé%gg%otdo%if’%g]%l&fdtb}(; Al9 of the

electrodes to be irRaPgRLEHtNAe AT 1V 7e?Wq oy tife vertical

preferably 2.5 to 50 % by weight, more preferably 3 to 45 %
by weight, further preferably 3.5 to 40 % by weight,

15 particularly preferably 5 to 30 % by weight based on the
core particles.

The particle diameter of the conductive particles P
is preferably 1 to 500 um, more preferably 2 to 400 um,
further preferably 5 to 300 um, particularly preferably 10

20 to 150 um.

The particle diameter distribution (Dw/Dn) of the
conductive particles P is preferably 1 to 10, more
preferably 1 to 7, further preferably 1 to 5, particularly
preferably 1 to 4.

25 When conductive particles P satisfying such
conditions are used, the resulting elastic anisotropically

conductive films 20 become easy to deform under pressure,



-20 direction and 1,400 Nmin the lateral direction, and the through-hole
corresponding to the region A8 of the electrodes to be inspected has

di mensi ons of 4,060 Nmin the vertical difection and 1,400 Eun in the
-lateral direction. A clearance between the through-holes adjacent 25 in the
| ateral direction is 1,800 Nm and a cl earance between the through-holes
adjacent in the vertical direction is 1500 el m 81 (3) Mold: - Anold for
mol di ng el ashidc swfifSatiren cdldotiaeduaidnteadt |ins avsi epreatl taeshagingles t he
followi ng conditions in accordance with the construction shown in Fig. 6. 5
A top forcecanduathistd garftdrdded P tihi sthwlabrehndt ey partask? pict e made of
iron and having a thickness of 6 mMmm On the base plate, are arranged

f err omagnet iconsiglottizmc e nl ahher = Irepdtel cofamil sckietop it addgo ratambec i ddy fai et t er n
corresponding to a pattern of the electrodes to be 10 inspected in Wafer W
for test. MBOe specifically, the dinensions of each of the ferromagnetic
subst ance | ayers are 60 Nm (vertical direction) x 200 Nm (| ateral

directi on) x 100 Eonbpgauttickiess)Lirite tiwrbds dimposgidoren (Yhegisdvape of
corresponding to the regions AL to A7 and A9 to Al9 of the 15 electrodes to
be i nspect edhe icen@icdtH VE3 Magrtrishikfndt i cHowByeanc&hrayers Raedepedbdy
arranged in a rowin the vertical direction at a pitch of 120 Nm is 18,
and the nunBé&r toe BEGPEn Afr dgistheds IS Foi NPl @ HE S &fi IPFRBGITY he

el ectrodes to be inspected), in which 26 ferromagnetic 20 substance | ayers

have been apﬁéﬁdééeﬁnQQﬁﬁiﬁqq1Qﬂu9QQ§QQQiﬂHQﬂﬁhﬁﬁq(ﬂ?%ﬁiQiﬁﬁtQﬁP%ﬁtWQO
Eun, is 1. In the whol e base plate, are forned 10,400 ferromagnetic

subst ance | ¥3&WRO RN Orfa HFetic M 188 7¥e FIAPSTS 1A% ForThieP HPIE- G et i ng
dry filmresis to 3 curLg? treg}nentf'The dineqﬁjon of each of recessed
parts 767 e PRFMEEEY SHRSSEISSH)E XY Mabei4Hteral direction) x 25
~lrrt (deepness) 82 and.the thickness of othe Qrtiaons .t.han t .
recessed parts i sT]?g g%n%fef%: toﬁ':i SRtEEs 1ok tt(i)]‘r(i:'e croéjgfélsc%é'(yepgratr&lcgt?ﬁ\ln) .ls( 4)

El astic ani i c Ctagve film  Fl i i rapigal | ctive
film were ? %Hfr%% agﬁyn%tthgl%% 'ftatr?és 'plnggtljée ipﬁ)ﬁeg}afbg]f%ﬁ (r?{g“?r‘gn%@r %Jy%g t he

above'descerQQeE5ﬁq§ B&@HﬁmtS@%ﬁeﬁ%fyy%dﬂgfiy preferably at most 1%.

The use of conductive particles P satisfying such

15 conditions can prevent or inhibit the occurrence of bubbles
in the molding material layers upon the curing treatment of
the molding material layers in a production process, which
will be described subsequently.

The surfaces of the conductive particles P may be

20 suitably treated with a coupling agent such as a silane
coupling agent. By treating the surfaces of the conductive
particles P with the coupling agent, the adhesion property
of the conductive particles P to the elastic polymeric
substances is enhanced, so that the resulting elastic

25 anisotropically conductive films 20 become high in
durability in repeated use.

The amount of the coupling agent used is suitably



-To 100 parts by weight of addition type liquid silicone rubber were added
and m xed 35 parts by wei ght of conductixg particles having an average
particle dianmeter of 10 12 Nm Thereafter, the resultant m xture was

‘subj ected to a defoanmi ng treatnent by pressure reduction, thereby preparing
a nolding material for nolding the elastic anisotropically conductive
films. In the above-described process, those (average anmobunt coated: 20 ~
by wei ght obelbctkd wdithlitn dfimtiltes corte affeicitdngs hebicanded thy iglyatoifng core
particles formed of nickel with gold were used as the conductive particles.
The nol di ngthet ephducpriepapead tiad eappl.i edovevehe stirfacpsebérahéyt spchorce
and bottom force of the nold by 20 screen printing, thereby form ng nol ding
mat eri al | ager smpondcthedanc conitinga rpdet dpwopbrithenelods einc aaneias cordgidcal | y
conductive films to be fornmed, and the frame plate was superinposed in

al i gnment owithetirel dongldmof agendf tohd&hgotsughaicer egreghiodudghet he spacer for
the side of the bottom 25 force. Further, the top force was superinposed in
al i gnnerit  ofonpHUCLidge cprgt Parhicdgl)t BE $H&cePuPdinghagende opf thige t op
force. 83 The nol ding material |ayers forned between the top force and

t he bottom FBEERBCREr £5sibee CPBHUCE 1Y c BRI CleSaf BB de it Oc GidiLEiBGHs of
100C and 1 hour while applying a magnetic field of 2 T to_portions |ocated
5 between t R& cBPFEsPERAPHRGPREr ForRgREaLEe SuBsthgrcBrripErELyn 10nd0
thickness-mA55gdirectLon b¥ el ectrona netg, therebé form ng an elastic

ani sot r opi caPPy - cBRAGCHFETEY| REEHEZPH Yo Ot f@ dR0%0t r opi cal Iy conducti ve

filmarranging holes of the frame_plate, thus_ producin n ani sotropi cal
10 conduct?vegconhgﬁtBF?p?ﬁFé°8nngFgSpF8BpP§t53ﬁdB€FFgETEBn ect or ajll Y

h i naf b f d " Ani i_cal_l d [ c1".
The ol 28 | cORNE &SP FBpREally SORAIEEIVE PRERE LRus CBoERrREs i ife e

d i bed L .t ti [ i.cal t)

Fi e corr cEpaRaL RACLOPPES PAgienBeRISFAPAY ARa RoCPs” ATGEr PEREZRIRAY, odes
vortical ai LRetTonCAnd L AGO - Rr1 RORES) SFArS Ay oot | Ghe” IR aPP hReL Fanal

part in eachsofofbe ehant 16520c8RLSRLAQRI paAkY ©onduet Ly@nkilki®n are
arranged 13 conductive parts for direction at a pitch connection each have

direction agdr290isnt29 thkCknesgethereotcks sikanvbalbngePakly hbtt bkhi ckness
(thickness connection in a line in a vertical of 120 Vin. The conductive
parts figr dopeasheasiaf sbfleUtBseB.ther veriéi sRbpoPcibe &aéesat 6oseshi on,
and the 150 Vin. The thickness of each he functional part is 100 Vim The
of one of tbrefotked hanti omheokekhétinGdcsupgpertied patrtsi a2ed&ol of the

el astic anisotropically conductive filnms is 20 Nm On the other hand, the
el asti c ani sotnepttahl greohdabiieveof benbecatitéspordi nhatoeflhetiegitgn A8 of
the 5 electrodes to be inspected in Wafer Wfor test has di nensions of
4,060 dun inegneredrefcghederaduictavantdarts082diinri ponhecktapar mhydinogct i on.
In a functional part in each of the elastic anisotropically conductive
films, are Beranphédaved épndamei ¢@sparts for connection in aline in a 10
vertical direction at a pitch of 120 E,~m The conductive parts for
connect?on each hBbe BraBAsréAs Bf btBeeaARfHCEREevBREFéELedi Pection and 200
dun in the lateral direction, and the thickness thereof is 150 Nm The

t hi ckness of°RERA"PAsaPafPRgSPRPPTIERI: RETEEINEPi SRALSFarCCPEALng M thRe

content of the conductive particles in the molding material
for forming the elastic anisotropically conductive films 20.
However, it is preferably equivalent to or more than the

25 proportion of the conductive particles contained in the
molding material in that the conductive particles P are

surely prevented from being contained in excess in the



-15 t hi ckness (thickness of one of the forked portion) of the supported part
in each of the elastic anisotropically cQ ductive filnms is 20 dim The
proportion of the content of the conductrve particles in the conductive
-parts for connection in each of 20 the elastic anisotropically conductive
filnms of Anisotropically Conductive Connector Cl thus obtained was
investigated. As a result, the content was about 30%in terns of a vol une
fraction incenduichtd veopdiiais \22 fud cdmie civtediddate® moldte cutiatd ed parts
and the insulating parts in the functional parts of the elastic

ani sot r opi cahloygc awheu eionds dtiilves pearts diseforedcordseatraas uin ,tHd eldasstic
confirmed that 85 the conductive particles are present in the supported
parts and t hati sihe opdrdildlyi weonghardt iciee sf iabmes sxar célty ipr edsot pirefelrebly
insulating parts in the functional parts. (5) Crcuit board for inspection:
5 Al um na cbeasaitc moesdef3f0itciientteafmd iafearo uwer nataahdpansirorthat 8 x 10- 6/ K)
was used as a base material to produce a circuit board for inspection, in
whi ch i Mspestippo réledc pradess Aradabaay fsarfifd lien tacooredwide asiet bproyiadtadbr n
corresponding to the pattern of the electrodes to be 10 inspected in Wafer
Wfor test. This éir¢hiet podameriisr siubstaaden s aras ngi matsitdes ,omag0 kem x 30
cmas a whole and is rectangul ar, shape. The each of the inspection

el ectrodes FRétadneras @onetsilodsigads Nfild athesumdy td% 81 1di e @Wie and
200 dun in the_lateral direction. This 15 circuit board for inspection wll
her ei naf t er CBélpPéfeds &d iti¢aas 2eLpgSdctSidi & Uil VBHd A &P e SheBY- | i ke
connector: A lam nate nmaterial .obtained by |am nating_a copper, |ayer having

a t hi cknessCBPtE5 R0 5 UGHe 3 ALEI 3N Garf 130 § s (iR | PXSr med of

pol yi m de and having a thickness .af 20 Eun was provided, and 10,400

t hr ougtfonol B§°B§Eﬁye>?%er¥(§‘iend‘“ i % I’ﬂa%lgﬁé?g WisEMHEL i i S%f t he
i nsul ating sheet and Vi n di anet er_.of 3Q.~n re farned in .th

i nsul ati ng YREEP SV R:erlrg%tﬁgteg oﬁﬁseﬂlaﬁh d (n%hfS d&%&ﬁrdsa{'r?& %‘f‘l&%ﬁaﬁfer n
correspondi pg _t ter f. &l ect e i n i f.er. Wfor
Cest by subiaet ERlaBel S B B e St ey d et i d el oy

| am nate ma I t Yhj&at . |d HhQar &, Aand, Pl &t 20

t r eat ment V\ntst%%b?llibg\lg{:ﬁf \r/l'\%gr %b?sﬁgfgr{:l%rcw gaarlt int egr%{}] yeoco_nnect ed to
the copper baygs nwer &f of BG iiny the HRMIRROIRS ridud he dmisul ating sheet,
and at the 5 same time, projected front-surface electrode parts integrally
connectigd to the [gspaeiiiva18RoNtmGitaGdicn Rar Limpaaled foor Md amdue foront
surface of the insulating sheet. The dianeter of the front-surface

el ectrode pghths was i40rdamicaFd ke heieght fHonsvkbe sHefase @h kheoo

i nsul ati ng sheet was 10 20 dim Thereafter, the copper |ayer of the

| am nat e nalletgal awesntuhjseiodd pre f& mizal beetaahiengHe aaivaiintt @ f ethmve a
part thereof, thereby form ng rectangul ar backsurface el ectrode parts

havi ng di nenshdnstdfve7@aimix12E0R byura hergnethe fiieid s faeatdlyect r ode
parts and back-surface 15 el ectrode parts were subjected to a plating
treat nent winhipéted tilmertdiey prodwiatg csl @utaasdes ,stwhicthumds,l theus produci ng a
sheet-1i ke connector. This sheet-like connector will hereinafter be
referréd t odggcrihes: sublsedoemtdat-or M. (7) Test 1: 20 An el ectrode plate

conposed of circul ar copper having_a thickness of 2 nmand a dianeter of 8
i nches was arranggae anisotropically conductive connector described

above may be produced, for example, in the following manner.
A frame plate 10, in which anisotropically conductive
film-arranging holes 11 have been formed corresponding to a
25 pattern of electrode regions, in which electrodes to be
inspected have been formed, in integrated circuits in a

wafer as an object for inspection, and composed of a



-on a test table equipped with an electric heater, and Anisotropically
Conducti ve Connector Cl was arranged on %Fis el ectrode plate. Inspection
Circuit Board T was then 25 aligned and xed on to this Anisotropically
-Conductive Connector Cl in alignnment in such a manner that the inspection
el ectrodes thereof are |ocated on the respective 87 conductive parts for
connection of Anisotropically Conductive Connector Cl. Further, Inspection
Grcuit Boamdghede Re®aluliiszed réawpiahcedder A8 hopdanb 00 KormOng

i nspection el ectrode was sel ected fromanong 5 10,400 inspection el ectrodes
in Inspecti @aheCahiot rdpaicd 11 yatc oneie tisp eridinHad radGng ditd.edn 16 eatric
resi stance between the selected inspection el ectrode and any ot her

i nspecti on ehectrate paateudoessmayeby msasyr dort @xaepdred arhatfchdfng he

el ectric resistance val ue neasured as an 10 el ectric resistance

(herei naf t emerteber ped the ddkeconduction resistance") between conductive
parts for connection in Anisotropically Conductive Connector Cl and to
count the nunber &fmodddugt maéepartls foar foomiagt edasthat t he conducti on
resi stance was 2 SZ or higher. Those that the 15 conduction resistance

bet ween condnéspieoparces livocondmeddvieor 1ilms2 187 whd o leerdumtad v fficult to
be actually used in electrical inspection as to integrated circuits formed
on a waf er. PAttéclele erbdbitdbide nagdedsMe@neo dizperaed 16 @ (Re Lymesighd
for 1 hour in this state, an conduction resistance between conductive parts
for connect PBRSTANART §6FFGPRC HRLE rEdddudtilFd ®wdddedesomel apas lidddsifi ed in
the same manner as described above to cqunt the nunber of conductive parts
for connect PBAYPRELCt HEPESARGEt PYn ar S¥iTdgh & SREEents Sothel RIFRAT e he
results are_shown in the fqllqw ng_Tabl 88 Wafer Wfor

. Test 2.,
test wad ar PEndedusHTateest™ bre équ@p%@édw%§%f&%sgéiﬂﬁWQ:Qﬁﬁiﬁhq and
Ani sot i call. duct i Co ClL. d t hi f A
Cest in al | GRISRECPRICAMVa SHARNEr Rt iHE dongacrrseds g dhor O
ti th f | ted h ti | ect t i ted
of et er W F3IU7 08 RoFSESEdt Fon COREEG O RAF T NEES R TR ey AT i xed
on to this Aai ﬁo.tt{:gp‘f‘&?!cley 6x0RdUCE Y)%tgﬁg\pg‘g%%rgr gjﬁlba'% Q:lh'eqrx’rga‘i'lit gd) s§uch a

manner that the inspection él ectrodes t | ocat ed on the

Connectof - CiePARTRoE, "RG &1 Peor L Roar T ar P Aep ol wat br cseur  zed:
. : pection was pressurized
downwaryds undeka8gkRaft0bat®@rfdof elastic anisotropically conductive
films to be formed, thereby forming molding material layers
20A.
Here, the mold 60 will be described specifically.
The mold 60 is so constructed that the top force 61 and the
20 Dbottom force 65 making a pair therewith are arranged so as
to be opposed to each other.
In the top force 61, ferromagnetic substance layers
63 are formed on the lower surface of a base plate 62 in
accordance with a pattern antipodal to an arrangement
25 pattern of the conductive parts 22 for connection in each

of the elastic anisotropically conductive films 20 to be

molded, and non-magnetic substance layers 64 are formed at



-Vol tage was then successively applied to the 15 respective inspection

el ectrodes in the circuit board for inspg tion at roomtenperature (250,
and an el ectric resistance between an in %ection el ectrode, to which the
-vol tage had been applied, and any ot her inspection el ectrode was neasured
as an electric resistance 20 (hereinafter referred to as "insulation
resistance") between conductive parts for connection in Anisotropically
Conducti ve genaecheeaglthancatat felkeomadherief sabsdudiceva agairiss 6B30as
connection that the insulation resistance was 10 M52 or | ower. Those that
the insul atidobuseshsbdnia BFebweén 3n eandudbirgedpactdef or Thenmetding is 10
M5Z or lower are difficult to be actually used in electrical inspection as
to integratedrfaceuits fbameddbgn thesaf ferrom@gnatiier subetheske tlalleeswas
heated to 120C and left to stand for 1 hour in this state, an insulation
resi stance 628t aednnoonueghnevecpaubsthocecdagecsi 64 .i NRADEsSoEsobfsablry
Conductive Connector Cl was neasured in the sanme manner as 5 descri bed
above t& cofinrmeteinuitber mofldévgdsutrifeeepalt $heotopodnecei 63 t hat t he
insul ation resistance was 10 MSZ or lower. The results are shown in the
fol | owi ng TaprsespopdinPesp helprajesitest Pegésplat éncéhgosd@séiceircul ar
copper having a thickness of 2 mm and a dianeter of 8 inches was arranged
on a test taBisotyaprppedlyi cRNEHCELVEt fildmEedleito BRePPLARE - Connect or M was
arranged on the electrode plate so as to bring the front-surface el ectrode
parts thereof intBnlﬁhﬁoﬁPgEPmmﬁPHCFhé5eP€cFP8d@tBF£tE?nﬂmisotropicalIy

Conducti ve Connector Cl was_arran eq on thi§ shee&-lik connector in
al i gnnent i§e§E€Wagnﬁﬁﬁﬁe?upﬁ§PHF%e E¥REGC P/ vBrFafPLME roeoﬁﬁchPBﬁrthereof

I t ed th ti k- f. | ectrod ts.in _Sheet-lik
Connectidy MPUS6SFRSPECE! BRSE: POATE BBald ToRALOPPREGVORD ShERFERE
i sot i | d [ { i | i t. t th
ach of UhGbPREBERL Fin tBFcREFANIENBREr BAT 578 PhciPBaCHa PR Ve BeLrtve

conductive par ks, 2hnGARGENI 91 FheARhaQLiaPLAILLY ERIAUGRLY e LanaRLA CL.

25 Further, “Tnspec fcui f Hoard Wwas pressuri nder a

| oad of 100f59%56260@euBgiﬁplaeahsaaacﬁoﬂeh@sﬁatqeng BhikUus cRAN LS QA 68 90

: Y
connection In i sotropically Conductive Connector Cl was - neaSured at

room tenperaiur eo(Ral) agNdthBraaskake thiat thie rkesbmbaRke ivasubaakbedet O
120C in the sanme manner as in (7) Test 1 to count the nunber of conductive

parts figf 51508P8CETON tH@tmd [@icPNSLEELO8 |8SESEAEELYashdsSZ or higher.
The results are shown in the follow ng Table 1.
ferromagnetic substance layers 67 and non-magnetic
substance layers 68. Recesses 68a are formed in the
molding surface of the bottom force 65 corresponding to the
projected parts 24 in the elastic anisotropically
20 conductive films 20 to be molded.
The respective base plates 62 and 66 in the top force
61 and bottom force 65 are preferably formed by a
ferromagnetic substance. Specific examples of such a
ferromagnetic substance include ferromagnetic metals such
25 as iron, iron-nickel alloys, iron-cobalt alloys, nickel and

cobalt. The base plates 62, 66 preferably have a thickness

of 0.1 to 50 mm, and are preferably smooth at surfaces



-(10) Test 4: An electrode plate conposed of circular copper having 10 a

t hi ckness of 2 mmand a dianeter of 8 in Ees was arranged on a test table
equi pped with an electric heater. Sheetl ke Connector M was arranged on the
-el ectrode plate so as to bring the front-surface el ectrode parts thereof
into contact with the electrode plate. Anisotropically 15 Conductive
Connector Cl was arranged on this sheet-like connector in alignnment in such
a nmanner thahelrke fGonrdittiidotedPad & falenticruleddgedditifairedindocaied on

t he respective back-surface electrode parts in Sheet-1ike Connector M

I nspection Gubgeidtedoarod al meahandeesd golisHite tXeameani r opi cal |y
conductive connector in alignnent in such a manner that the inspection

el ectrodes t her eofAsaremadeatiad dort He rmase dhiev & egathaginiets o antkss faorce
connection of Anisotropically Conductive Connector Cl. Further, |nspection
Circuit BoaddyEnsa$3pr éJsuim zecthdoinward homwer 6 251d dent todm 1f0r dey.6 An

i nsul ati on resi stance between conductive parts for connection in

Ani sot r dpi caklyy b€omcect iav & eCommmeatrnet i€l medsl  sQrchreas uresah atiragomickel
tenperature a§5C) and in a state that the - test table was heated to 120C
in the saneaddeier idonwobAl trediloy + dickigdt atheahaitfer @heconductive parts
for connection that the insulation resistance was 10 M5Z or 5 |ower. The
resul ts arefskepmagnetie PansdRneg TapessL 6316/ referableilava &
box-type chanber opened at the top thereof, which had an internal dianeter
of 230 nm aliBigkaegshodf ax. 1epGtmi0 Was pWbancehisAnhégkeessi 66 pitpe was
provided in_a sidewal |l of this chanmber, and an O-ring having elasticity was
arranged onleRétupfetMend F@AMgEd coff 1eHe LiaFdma Isuthd cdiendt rigdensidive
conpos of circular .copper having .a thickness of nm and a di aneter of 8
“ehes Mhe AiP5RabCiEN Ram e atiger & ate Mads i AT M W S
arranged on e el ectrode ate so as . to _bring the front-surface el ectrode
o 1t her eBPRY n S conF SRt Chy ¢ EE heOBRUBERBRe BF ALE e RnF2l: PEpPELT Py Y

Conducti ve Coneghop GLAAs ALLARIGH 0 J hcs ahesl LUdker CAMECardd o

al i gnnment in suc a manner € conductive parts Tor connec n

t hereof ar efb%%‘ﬁﬂe‘&&ito%e &Eq?%ﬁ%%cﬂoﬁ%i%@ic Kiatwrfa6e 1%')5‘?‘%‘& AR PaS dd)

Sheet -1 i ke Connect or an nspecti on rcuit Boar was arranged on to

this ani sot EgplaaklyeCPRFHGE ve reNRRGHRIC i HGNMRNGdJd A LIRARSS
that the inspection 25 el ectrodes thereof are |ocated on the respective
conductiisve paht pef progaaaecti on of Anisotropically Conductive Connector CI.
Further, a pressing plate was arranged on

As a material for forming the non-magnetic substance

layers 64, 68 in each of top force 61 and bottom force 65,
may be used a non-magnetic metal such as copper, a
polymeric substance having heat resistance, or the like.

20 However, a polymeric substance cured by radiation may
preferably used in that the non-magnetic substance layers
64, 68 can be easily formed by a technique of
photolithography. As a material thereof, may be used, for
example, a photoresist such as an acrylic type dry film

25 resist, epoxy type liquid resist or polyimide type liquid
resist.

As a method for coating the molding surfaces of the



-92 and fixed to Inspection Crcuit Board T. In this state, - the electrode
pl ate, Sheet-|ike Connector M and Anisotgfpically Conducti ve Connector Cl
were housed in the chanber, the opening 0f the chanber was closed by 5

-l nspection Circuit Board T through the O0-ring, and the el ectrode plate and
Sheet-1i ke Connector M Sheet-I|ike Connector M and Anisotropically
Conductive Connector Cl1, and Anisotropically Conductive Connector Cl and
circuit boatdpf @bricaspectndnbuvetemadpuskedSbyithe theeswilddngl ateexd alQ as
to be brought into contact with each other or into contact under slight
pressure w hhyepebfetrhbily Berusethianstieechambertingsmevhodat eBlcadbrdoom
tenperature (25C) through the evacuation pipe by neans of a vacuum punp to
reduce the poessoheawnehhndt héhehapdingomasetigd0cra. béneaisidye coiaded

el ectrode was then selected from anong 10, 400 i nspection el ectrodes in

| nspecti on &coudinBo&rdaTnegadsanyepetteirs, r esdseapsepsat aeounthefsel ect ed
i nspection electrode and any other inspection electrode was successively
measur ed t othecopddangampterinhecaneber ppp2dedesi st ance val ue neasured as a
conduction resistance_ between conductive_parts for connection in

Ani sotropi cal |y GBadiélnseresafeénoFigl dndthe Esame PhatRuhABed sof
conductive parts for connection that the conduction resistance was 2 ~ or

hi gher. 25 AFtapdednprepildanBentnéhapyob- ée§EPFBéd6BPo€85§helW@ﬁ@é@ﬂbn

Circuit Board T, Anisotrop |call% Conductive Connecb Cl an % Sheet -1 i ke
Connect or MWEERCReRbyERET PBRLOMOEOLERE ERanBBr WhdCBokHECIOL RN

RS S B b S
Eggig}egbigizzg gggﬁgbIVéOBOﬁﬁggF m?ﬁgprggﬁgea e glggng:§§§ﬁ§;0§$ in
Sgyﬁé tgogfi?gbg e§s 18%¢fe r% %§§§§%2d sa ura?goﬁ nagﬁi |2§Bﬁ 0.01

fy Q ng sbhBER' gble ”Fﬁe§épﬁ&§e$@?A&?€£&m Po?é%%rre% So as

ani sot ropi ca I've connéector wl ter bere

"AnlSOtrop'§§#£¥i B?Hﬁtbﬁeeggﬂn§@h@E C@Be?BEySHBEa&h%dmg%kkﬁaﬁzﬁhy%Q@ the

insulating parts 1 i'n the functional pafts (2 of the elastic

ani sot ropi cabhyoeoRdUECE h¥enfibhNMEh6RR) (sRafBi 8¢t KA @ablsy_l@onductl ve
Connector C2 were observed. As a result, It was confirned that the

conductjisve QﬁiEbﬁk@§1@é@l§0@6ﬁ§h¢tﬂb@3Qﬁl.llmtsnzt)thSbép@bﬁ:mdd}))aétr& (25) and
that the conductive 20 particles are present in the insulating parts (23)

in the funcibemall patisefi2the topt fdrandeTeahd2ths byampie fdreer € 5pesf or ned
in the sane manner as in Exanple 1 except that Anisotropically Conductive
Connect or CRlbastuaeddi anpl dtiey.of8 .25 IAnieschr ofi chlelsy @oddiicia we t€arirdct or
ct layers 20A, the conductive particles P are contained in a
state dispersed throughout in the molding material layer
20 20A as illustrated in Fig. 9.
The spacers 69a, 69b are arranged between the frame
plate 10 and the bottom force 65 and, between the frame
plate 10 and the top force 61, respectively, whereby the
intended elastic anisotropically conductive films of the
25 intended form can be formed, and adjacent elastic

anisotropically conductive films are prevented from being

connected to each other, so that a number of



The results are shown in the follow ng Table 1. <Conparative Exanple 2>
94 A nold of the sane construction as th§4m)l d produced in Exanple 1 except
that no recessed parts were formed in the“non-magneti c substance | ayers in
-the bottom force was produced, and a spacer having a thickness of 100 Vin,
a 5 diameter of 8 inches and circul ar through-holes and conposed of
stainless steel (SUS304) was produced. To 100 parts by wei ght of addition
type |iqui dagikbteopidadler coridacadded farchsTidndpdndedrd ©H0bneeiagitit kr
conductive particles having an average particle dianeter of 10 12 Elm
Thereafter, chhebeefuolrivaal wiitht weartsdstsubj ected to a defoam ng treatnment by
pressure reduction, thereby preparing a nolding material for nolding the
el astic ani sotropiAcpkliy odndfiotri exahplles. ellecttremabmessdaser ithet process,

t hose (average anount coated: 20 $ by weight of 15 the weight of the core
particl es) ebtranged by pphat upgpesosa rfarce cfeshfeobmse gflatieclé@l iw ttdhegol d
were used as the conductive particles. The spacer described above was
arranged ontehefpuicgi 6§ eodf &be dowelre shatftage fodr ddiel bpatsiee pdwite, 6tbhe 20
nol ding material was filled into the through-holes in the spacer to form
nmol di ng mat Ehpaboltigeyr £orgrd 6he angp ther ¢d efdas omaoniedss awge oPeFased /i n

al ignment on the nolding material |ayers and the spacer. The nol di ng

mat eri al | ayBPEePyr fedaPdekden figd & B3 VARG Slgdeand nite@sidt éh force were
subjected to a curing treatnment under conditions of 100C_and 1 hour while
appl yi ng a ReghéePré g’ieél‘”&eéf ther feg rppROrGid O SEREE@ncegsd ayergeds fe
correspondi ng@ferromagneti ¢ substance layers in the thickness-w se

direction by 8| ECPr Sﬁﬁgﬁefé, aPF?e_rtQerFB&&'@iSP@_nﬁlﬁn&nif§6trt°6‘ﬁig€§|tllf
conductiore SUBSkandl 158030 b B A St St bt
Conduct [ ve BhegboS whlkel? 98586 BRAILLLChLY colibbeen egonduethe
bottom force 65 have ferromagnetic substance layers 63, 67
respectively. As a result, in the molding material layers
20a, the conductive particles P dispersed in the molding
15 material layers 20A are gathered at portions to become the
conductive parts 22 for connection located between the
ferromagnetic substance layers 63 of the top force 61 and
their corresponding ferromagnetic substance layers 67 of
the bottom force 65, and oriented so as to align in the
20 thickness-wise direction of the molding material layers as
illustrated in Fig. 10. In the above-described process,
the frame plate 10 is composed of the magnetic metal, so
that a magnetic field having higher intensity at portions
between the frame plate 10, and the each of top plate 61
25 and bottom plate 65 than vicinities thereof. As a result,

the conductive particles P existing above and below the

frame plate 10 in the molding material layers 20A are not



were arranged in a line in the vertical direction at a pitch of 120 E<min
each of regions corresponding to the 10 %§gions Al to A7 and A9 to Al9 of
the el ectrodes to be inspected in Wafer for test. The conductive parts
-for connection each have dinmensions of 60 ~n in the vertical direction and
200 Elmin the lateral direction, and the thickness thereof is 150 EIm On
the other hand, 26 15 conductive parts for connection are arranged in a
line in theguehtiredl beitweehi @heafearpmagheaficl2Qbsttamden layeag &3 of
corresponding to the region A8 of the electrodes to be inspected in Wafer W
for test. Theecaongucbirce partadf dhecdemeomagneddch studse agiceedsivenrs &7 60
E<min the vertical 20 direction and 200 Nmin the |ateral direction, and
t he t hicknes$ therbottom IB@c¥i 65, Thett eokies seth ingch aboyg amidndpedawt i s
100 Vim Anisotropically Conductive Sheet S thus obtained was observed. As
a result, itheasrevnefpleted flRat the 25 conductive particles are present in
the insulating parts. A heat-resistant adhesive was applied to other
regi ons & han the Lnsphési shadkecthedesldinghwasgriade loversgdOPnggé€ct i on
Crcuit Board T, and Anisotropically Conductive - Sheet S was arranged on
thi s | nspecéhbhectreute BogapPdingi frapitgemént Wherehoh themedddit itchat t he
conductive parts for connection thereof are | ocated on the respective
i nspection 8népeErpBdcdléy rRBpEEtisR &idlrgi £0BSaCH For®Isfefal®d y bond
Ani sotropically Conductive Sheet S tq Lnspection Circuit Board T, thereby
produci ng afprEbechBAbBATtTEdr iNak@lflse EﬁPﬁaé%§NpP§ FAREHE I or med i n
t he sane manner a§ ig ExanBIe 1.except .that the probe nmenher 10 descri bed
above was UBBHUFnZpl A8 GPPRACLIPPoFPEAPIV1BINnEHE: CPRIBS Y& BRATELS
| nspect.i on gircu' Board, T. The results are _shown in the follqw Table 1
<Conpaﬁé%iv E?atheeggsﬁlfrB YBrate 33§F§§n§etﬁpcﬁn5§§t§fOgﬁefﬁgﬁh “a 15
di anet er Ofa§ kgcgfig%ngnc%E%uEﬁ&cigéggLQQBEC%hE%ction are arranged in
a state mutually insulated by an insulating part 23
composed of the elastic polymeric substance, in which the
conductive particles P are not present at all or scarcely
15 present, and a supported part 25, which is continuously and
integrally formed at a peripheral edge of the functional
part 21 and in which the conductive particles P are
contained in the elastic polymeric substance, are formed in
a state that the supported part 25 has been fixed to the
20 inner periphery about each anisotropically conductive film-
arranging hole 11 of the frame plate 10, thereby producing
an anisotropically conductive connector.
In the above-described process, the intensity of the
external magnetic field applied to the portions to become
25 the conductive parts 22 for connection and the portion to
become the supported parts 25 in the molding material

layers 20A is preferably an intensity that it amounts to




-conductive filmarrangi ng holes and nade of covar was produced, and two
spacers each having a thickness of 20 Nm_.a dianeter of 8.5 inches and
circul ar through-holes and nade of stainless steel (SUS304) were produced.
-20 To 100 parts by weight of addition type liquid silicone rubber were
added and m xed 35 parts by wei ght of conductive particles having an
average particle dianeter of 12 Vim Thereafter, the resultant m xture was
subj ected to0.a def @asi mg otr eaenanerayepr essure reduction, thereby 25
preparing a nolding material for nolding elastic anisotropically conductive
films. In the aboTkedescinhedrpnomess, ofhdbe fraldiagemateuwnitlcdayeds 20 ~
by wei ght of 97 the weight of the core particles) obtained by plating
core partickéd fier sedteblyi skédkcwethagobddiege tos sl eamatties iedndisedi.ve
particles. The nolding material prepared was applied to the 5 surfaces of
the top forBewamdrhothentirertmenft tisegebedaddydciondeciegl byla tieatdimg
formng nolding material |ayers, and the frane plate was superinposed in

al i gnnerit ofreR&mepltdi nghenrtheecoringetbettoent ortetharmaddinte spacer for
the side of the bottomforce. Further, the top force was 10 superinposed in
al i gnnent oMatREipladkayprat e 0PhigugRREHEtefab¥r hrattinge ditddsofile top
force. The nolding material | ayers formed between the top force and the

bot t om f or cBeREPEEYbEECcPEQVEFCaaciPRH§ t FBatRe R SGHIOM2EESF t i ons of 100C
and 1 hour while 15 applying a magnetic fielg of 2 T to portions |ocated
bet ween theSESFFééEOHG?ﬁQnQeFFHHﬁgﬁéPF@ anfshaatdnpafdms pre; gyitably

t hi ck - W di ti b | t by f 1 | ast i

ani <ot T opi CAFRGCEBAAUEL FyBYt PEnETR SABASOPT: HECaRPLYTRORFc APy CORaIC | ve
fil I hol f 20.the f t th duci.

ani S0t Pt Ch P9 B8N aaCEF o8 caRRe bRy Lorhr o ThRi SaPPoRr ERMEY o aRAuct i ve

conne

connector Wbl igp i B3 LEL BEnReLet(edoLe.as canbsolrgpieal hy gonduct i ve

Connect or el"ast’ic ani sotropic y conductive fi us 25

ggtnﬁiegte?o\r,\“ {N'ergeagggﬁﬁgﬁg £ReEhL! S'E‘ELXtrI@EEEE?g 8§HQH8EE¥/S RBhHS kBL
ge nalinei1nthe vertical direction at a pitch of
120 Nmin eé@Qchbed above, it is hard to be deformed and easy to
handle because the supported parts 25 is formed at the
15 peripheral edge of the functional part 21 having the
conductive parts 22 for connection, and this supported part
25 is fixed to the inner periphery about the
anisotropically conductive film-arranging hole 11 in the
frame plate 10, whereby the positioning and the holding and
20 fixing to a wafer as an object for inspection can be easily
conducted upon an electrically connecting operation to the
wafer.
Since the anisotropically conductive connector is
obtained by subjecting the molding material layers 20A to
25 the curing treatment in a state that the conductive

particles P have been retained in the portions to become

the supported parts 25 in the molding material layers 20A



-98 regions corresponding to the regions Al to A7 and A9 to Al9 of the

el ectrodes to be inspected in Wafer Wfog,test. The conductive parts for
connecti on each have di mensions of 60 dun in the vertical direction and 200
-dun in the lateral 5 direction, and the thickness thereof is 150 Nm On the
ot her hand, 26 conductive parts for connection are arranged in a line in
the vertical direction at a pitch of 120 ~min a region corresponding to
‘the regi on Bg,oforhexampter, odepliyinke ai mapeaeitdd ifie\ldf eo Whicee t est. The
conductive parts 10 for connection each have di nensions of 60 Nmin the
vertical dipeetionsand 286 formattibe bdt ehel ediasedici amisartdopieatliiyckness
thereof is 150 dun. The thickness of each insulating part in the functional
part is 100cbimduthévehif¢kRmes20(t thek cessluci ivee pafr tiiled efsoPk ek ipdrimigodn of
the 15 supported part is 20 Nm The el astic anisotropically conductive
filnms in Antket popitéahky tGohdgomevéh€osnpprarte@3 pais Abtia tbe¢ wedding
observed. As a result, it was confirnmed that the conductive particles are
present 5 n mhéermsmléayﬁgspéﬂﬁs iine20romé ibnsc liogadiedpabrye pask belovest 2
and Test 5 in Exanple 1 were performed in the sane manner as in Exanple 1
except that thai seresppeaibPpetinguebPié ChenddLePtEIPIES ldyegonAusTtade of

Ani sotropi cally Conductive Connector Cl. 25 The results are shown in the

f ol | owi ng Tﬁbl@ Prr¢agn@g1holgg Ed ip the @raeﬁlplﬂterlpo E@E Dot N LUy d

Lfl1)47 ~ O~ Lp :~CGENCC 3 r~OINU ~ ~ ~~ tuU -
300 1 C n1g@thﬁre@~a6 5hewperélen®ote HeEOEecﬁée &QndugGeV@ PﬁéFPI@@U 0
"Ua | 1E ~ ~ H r3amr . nCfl. Nd C

for connection, so that the conguctlvgopg}tlcles P are

10 prevented from being contained in excess in the conductive
parts 22 for connection located most outside among the
conductive parts 22 for connection in the resulting elastic
anisotropically conductive films 20. Accordingly, there is
no need of reducing the content of the conductive particles

15 P in the molding material layers 20A, so that good
conductivity is achieved with certainty in all the
conductive parts 22 for connection in the elastic
anisotropically conductive films 20, and moreover
insulating property between adjacent conductive parts 22

20 for connection can be achieved with certainty.

Since each of the anisotropically conductive film-
arranging holes 11 in the frame plate 10 is formed
corresponding to an electrode region in which electrodes to
be inspected of integrated circuits in a wafer as an object

25 for inspection have been formed, and the elastic
anisotropically conductive film 20 arranged in the each of

anisotropically conductive film-arranging hole 11 may be
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df'Uj] O~ OV C~nNOU"'.N~ ULL7~ mﬁ€%00r~rN~~00I~ VOCN. yyL.ta
o Wn aoa~ +~ co0r ~ay E~"'~a tT~ eo C~LN>OL+~r COOj y :N
-CnNO-H O O ~O Nt f7COFy U ~ cUdNNr> r> N .> ChU rONAdNNa E~ a a E~ n a E~ a
EXE XE x, E XU ~U ~U 100 As apparent fromthe results in Table 1, it was
- confirmed that according to the anisotropically conductive connector of
Exanpl e 1, gmadicenddgthyi thiel Snddhiiaved ienatshe o andsottineg ipaltls f or
connection and necessary 5 insulating property is achieved between adjacent
conductive conductive films 20 are easy to be formed. In addition,
since the elastic anisotropically conductive film 20 small
in area is little in the absolute quantity of thermal
5 expansion in a plane direction of the elastic
anisotropically conductive film 20 even when it is
subjected to thermal hysteresis, the thermal expansion of
the elastic anisotropically conductive film 20 in the plane
direction is surely restrained by the frame plate by using
10 a material having a low coefficient of linear thermal
expansion as that for forming the frame plate 10.
Accordingly, a good electrically connected state can be
stably retained even when the WLBI test is performed on a
large—area wafer.
15 Since the positioning holes 16 are formed in the
frame plate 10, positioning to the wafer as the object for
inspection or the circuit board for inspection can be
easily conducted.
Since the air circulating holes 15 are formed in the
20 frame plate 10, air existing between the anisotropically
conductive connector and the circuit board for inspection
is discharged through the air circulating holes 15 of the
frame plate 10 at the time the pressure within a chamber is
reduced when that by the pressure reducing system is
25 utilized as the means for pressing the probe member in an

inspection apparatus for wafer, which will be described

subsequently, whereby the anisotropically conductive



-parts for connection in the elastic anisotropically conductive filns even
when the pitch anong the conductive partg for connection is small, and a
good electrically connected state is sta ?y retai ned even by environnental
-10 changes such as thermal hysteresis by tenperature change. EFFECTS OF THE
| NVENTI ON Si nce the ani sotropically conductive connectors according to the
present invention are obtained by 15 subjecting the nolding material |ayers
to a curingcbhpacheit dah ®eSisaire Myhatr oyt tC Andidc Id1\6s ep Won telcs wiate theen
retained in portions to becone the supported parts in the nolding materi al
layers by appkyuig doaadgnd€birc inispled tiont, heee thatt neree sisa riyh @ He@rtirdtcdadn of
the elastic 20 anisotropically conductive filnms, the conductive particles
exi sting |ncbheepmubmonant@ebechaev@ﬂewaump@mtedlmawts in the nolding
material |ayers, i.e., portions |ocated above and bel ow t he inner
peri pheri es [abepectthenanppairadpisc £lolry wadreddct i ve fil marrangi ng holes in
the frame plate are not 25 gathered at the portions to becone the
conductive parts Fég.cdanést rorross-skatiohe lcyneucsichempdicadlys are
prevented from being contained in excess in the conductive parts for 101
connecti on ihluRerp&domt thg senssrvepical lof esnexempleryi [imspegdioncul arly,
the conductive parts for connection |ocated nost outside. Accordingly,
there i s no2RBagashsr é@liciagerhdakdndens ol it fbecondseoltirepisadiivcies in the
5 nolding material |ayers, so that good conductivity is achieved with
certainty i FoRAYCER¥eC GRANECTEPE ﬁ&PP§dﬂ69 &Onivbet PERSER t HBVerdd e
ani sotropically,conductive fil ns, % nor eqver sufficient insulating
property bet(BehPSBESELAD éBR&E@FPFe ﬁ&rﬁ?fFSrs@6ﬂﬁ§cFPoﬁe§ﬁﬁrﬁbtmeen t he
10 frane plate and the,.conductive parts, for. connection adjacent thereto can
be achidvedohPERELER aFHP?eC%HHBe oBaBRCBf Oné aﬁug&lrl&a. B41 1 EaRasst ve
filmarrangi hol es i n e frame _plate_is forned ding to an
el ectrode rgb?SHltﬁ ﬁﬁF@ﬁ echFrggggrt&nbg %@5309& % %538 Ween forned in
each of |ntegrateg 8lﬁggé |n a m%%g 88 1 Obé?SE Owhniﬁegﬁlonlland t he
v

el astic ani sotropi cal UC i m ar range e eac

ani sotr opi cg %Eyac gﬂgthgﬁbgk'ﬁ‘%B&aEgg FE&?@?%&%CQ%l%E&'th%e%quge

i ndi vi dual astl ani sotropicall'y con | ms are easy to

formed. I'n gedbbERANC£SENEELEREES! @Sttbcb%nh%@.?é%ﬂ'eﬁalolfy aCRFEE! gV @ sf lahm
small in area is I|ttIe in the absolute quantity of thermal expansion in a

pl ane disr ecth9acef tbireigkpstisoanicsokr @Ris¢ally £oNdussi ve1hstraevgnomhen it
is subjected to thermal hysteresis, the 25 thermal expansion of the elastic

ani sot r opi cghl ¥ntepgeat k¥albi km Fagt he2pl ane grobet membes Suhalsy ar estrai ned
by the frame plate by using a material having a | ow coefficient of
circuit board 30 for inspection, on the front surface
(lower surface in Fig. 11) of which a plurality of
inspection electrodes 31 have been formed in accordance
20 with a pattern corresponding to a pattern of the electrodes
7 to be inspected of the wafer 6 as the object for
inspection. On the surface of the circuit board 30 for
inspection is provided the anisotropically conductive
connector 2 of the structure illustrated in Figs. 1 to 4 in
25 such a manner that the conductive parts 22 for connection

in the elastic anisotropically conductive films 20 of the

connector are opposed to and brought into contact with the




102 linear thermal expansion as that for formng the franme plate.
Accordingly, a good electrically connectg@ state can be stably retained
even when the WBI test is perfornmed on a |l arge-area wafer. 5 The
-positioning holes are forned in the frane plate, whereby positioning to the
waf er as the object for inspection or the circuit board for inspection can
be easily conducted. The air circulating holes are forned in the frame 10
pl at e, wher ¢éhgpaictiexi stlieag roeiesedn iolfe the diroapitc Aldayd @oduizin ve
connector and the circuit board for inspection is discharged through the
air circul ainsgebalies ,ofreispectriardypl ade ahet Aeohtneutlfiecpr ddswee within a
chanber is reduced when that by the pressure reducing systemis 15 utilized
as the neansutdrcpréssFng.t Aé) podbéhee mindss oty ogri daldjye ctondm capgyyar at us f or
waf er, thereby being able to surely bring the anisotropically conductive
connect or i aponektoe Eonsaprowided: he sbieeduilti Keomodnfesyt om<Pactirowhisd t hat
necessary el ectrical connection can be achieved with 20 certainty. At |east
one conduct pvplpaetityr ofosleshnedei st rusdures dat havec eesaldnran@atect ed
to any electrode to be inspected in the wafer as the object for inspection
and ext endsipnaphénshil@kiegs siesd Gilr é&t G orslangenyid thn thife PRS- ¥ ct i ona
part in the elastic anisotropically conductive film whereby an_excessive
amount of tRErEBARGBLELRE (&r thel PateigxnpeLsihe ¢ lscavostesd 7 tdmbBisei ng
contained in 103 all the conductive parts far connection even when the

el astic ani $BEPSFEES P} CHRAWEERTe bf PPmMIRSEs 0OdREdr 4ty difPPR&Ty Ponddict i ve

parts for conngcti on, at | east %Fconductive p%rts for connection
i

or ib ha
arranged w FHH §rBaPnETCE éFaiéé 6LEREER NS URTYSES 1g AT S RERRSESuct i on
process of the_present invention, there ¢ advant ageousl roduced an
anisotﬁébichI9R80§5889%5elg%ﬁngengFthl%ﬁi%ﬁepﬁgﬁtu %ﬁﬁ&,Féﬁ%Shgﬁding and
fixing to a fer a n_obj.ect.,for i.ns ti C t ith ease
even when tﬁ§@mﬁ gpgﬁgéog ﬁ§r%geaFéégtéﬁdggﬁgoggp%ﬁﬂggﬁg]g@?#%ﬁggﬂﬁ% be
| nspect ed '§i§H§|FP égdtﬂer§9!%5t98§§c%ﬁﬂ %%d@dﬁ%f&%”e%%n%%ﬂkﬁ¥%ﬁ W th
certainty as to all the conductive parts for connection, and insulating
property be}gggg adi,aggnt 15 conductive parts can be achieved with
certainty. Acc rging t0 the probe nenber of the present invention,
positioning, and hpl dhadpaBR Lh¥ERdet Qupef 8Lraacanigbireel 19y WFSREE! | on
can be conducted with ease even when the wafer has a |arge area, and the
pi tch afs 20cekeal£odes riio3be forspagheetisns Tl ltheapd obied met®lerahi liist y on
connection to each electrode to be I nspected can be achi eved because the
probe nenbeprbasdtleaapreesiag pablky GoHdWC bires st@inrzamigohef pdadeabove.
104 1 CLAIMS 2 3 [1] An anisotropically conductive connector suitable 4 for
use i n condwembag &l downweal.i n3pezfeommofintany bébde54pl anakhiighothe
integrated circuits forned on a wafer in a 6 state of the wafer, which
conpri ses: wafefranespltheeobieatii Ehraipispesgitiiop dfs mousdedopiisal |y 8
conductive fil marrangi ng hol es each extending in a 9 thickness-w se
direction obPrewddefahelpratieapsober meabed dor rBsheatifhgSt dseFernpeted
regions, in which electrodes to 11 be inspected of the integrated circuits
in the faf efCas28h 2F SBPePFePSANENEPELE: on amay &g #d fegT MOENTtdR@ a
plurality of 13 elastic anisotropically conductive filnms arranged in the 14
respective Eﬁpéﬁtﬂopically conductive filmarranging holes 15 in this frane

pl ate and each supported by the inner. 16 peripheral edge abqut _the
ani sotropically cggdﬁcPP§8 PREREFR rFBﬁgWﬁSlHHIBP WhEr EF Cha teReR 6 30he

| ast i i sot i call duct | fil 19 i d of f ti
part composha® ol RASRFGT &t 81 P30 CBHIGE Ty STp &Py T or REHIde (G each
t ai ni duct | 1 ol ST . e 6 d
22 ext ondi ngor ROU e ARPRACE i Se vTectt b sForHac: Theksd o5 artaRged
CPrre$Eﬂﬁd'88ﬁéoE9 Eh?eékﬁckﬁ%g?iaﬁg RS hNSReGhed 24 1Bl AN i MG YRS ed
circults Int warer as an ObjeCt or
epoxy resins, glass fiber-reinforced phenol resins, glass

fiber—~reinforced polyimide resins and glass fiber-



- 25 inspection, and insulating part insulating these conductive 26 parts for
connection nutually, and supported part %7 integrally fornmed at a

peri pheral edge of the functional 105 % part and fixed to the inner
-peri pheral edge about the - 29 anisotropically conductive filmarranging
hole in this 30 frame plate, and the supported part contains the conductive
31 particles exhibiting magnetism 1 [2] The anisotropically conductive
‘connect or 2ragedodiced bassbaieimidowhtseinet kesinane apdaicedaad ca 3
saturation magnetization of at least 0.1 Wo/nR at |least at 4 the inner
_peripheral rdgegiabsutuicheaaniglaisgpisdadlilcynS dioxddet ianel failumiaar.angi ng

hol es thereof. 1 [3] The anisotropically conductive connector 2 according
to claim1, whereWwhehhenwhokpeotibheappametpbafer3wasetrofoedpeyfarmiggeti c
substance having a saturation 4 magnetization of at least 0.1 Wb/ ne. 1 [4]
The ani sotrthecWlBf tesdudsi censamnetedr, 2 aeterdidghbyicigaiam 3, wherein
positioning holes each 3 extending through in the thickness-w se direction
of the &4 frameffliatensr off dimedri themmaflr expaplsdrs. of 3] mpls¢ 3 x 107
anisotropicglly conductive connector anccording gf claim4, wherein air

ci rcul ati ng’ fdl esoeachrafexalehvi hgxt houdle iLnxt R A clorustsic 5 ki rect i on
of the 4 frame plate are forned in the frame plate. 1 [6] The
anisotropicﬁFP?eééhéUcﬂiVelgonﬁébﬁbﬁ<JIEEGKZl%CEE?E?ﬁgbib esafn®s, thRerein
the coefficient of linear 3 thernmal expansion of the frame plate is at nost
3 x 10-5/ K. basp7patg&ighi-sotropical |y conductive connector 2 according to
claim6, which is being_used in.a burn-in test. 1 [SL The anisgtropically
conduct i ve connecPBECAIAECBXATRYCE0CE| APAN72 RAEPeMALEEAGECERFE S ts for
non3 cqnnecti on thzt are not eleﬁtricaI&¥ connect ed éo any.ﬁ.electrode to
be insﬁg%te Y5ext HLaPRreGParsd giPeait 81PR1Re SRl dr2as StHd O ect for

i nspection and, extend.,in.the 6.thickness-wi se directi.on are fornmed in the
functi onal BQFPl Sof SEERATER P4 réﬁﬁs??? ghfggtpé F&&Fry conductive filns

n 8 addition to the cpuduciiye paRhsCLAr 68M3RCHLANG.ARY HOR.Conductive

parts for non-connection contarn e con ive Cl 65 exhi iting

magnet | sm 210090 IARSELYLBATSBEEs Hchnayl Al T LOML LN RONdURREKELPT S

for connection byt Insulating part” 1 [f process for producing the
ani sotropi cghl Ya¢ GORGUGLELYE ¢ABASEEQhgACRAEY! Y 1 Qnany nORBi@f Claims 1 to

7, 3 which conmprises the steps of: 4 providing the franme plate in which a
plural iy oinkhea®iapi sakeeputal byptardusiyve sl eherarbargisheureeeseach
and composed of a metal extending in the thickness-wise
direction of the insulating sheet 41 are arranged with a
space to each other in a plane direction of the insulating
sheet 41 in accordance with the pattern corresponding to
20 the pattern of the electrodes 7 to be inspected of the
wafer 6 as the object for inspection.

Each of the electrode structures 42 is formed by
integrally connecting a projected front-surface electrode
part 43 exposed to the front surface (lower surface in

25 Fig. 12) of the insulating sheet 41 and a plate-like back-

surface electrode part 44 exposed to the back surface of

the insulating sheet 41 to each other by a short circuit



-6 extending in the thickness-wi se direction of the frame 7 plate are forned
corresponding to the electrode regions, Ln 8 which the el ectrodes to be

i nspected of the integrated 107 9 circUlts in the wafer as the object for
-inspection have - 10 been fornmed, 11 form ng nolding material |ayers for
elastic 12 anisotropically conductive filns in which the conductive 13
particles exhibiting magnetism are dispersed in a liquid 14 pol yner-form ng
‘material, wphth 45l bxltendimgantheoagh dnltheolthirkine sstHidisen o dey-td otur i ng
treatnment, in the 16 respective anisotropically conductive filmarranging
‘hol es 17 of ofhéhtr dAnsupkatiegastieatt 4Aner peri pheries thereabout, and 18
applying to the nolding material layers a magnetic 19 field having hi gher
intensity at portNonpartibetemel2fitetdoot ive ipposedf on tbenéosudatand
portions to becone 21 supported parts than the other portions, thereby

gat heri ng 28hebt édndoctfiaveapaitti bes ingutllad imgl ginogperdyeringl ilsayers at 23
the portions to becone the conductive parts for connection 24 in a state

t hat at 9 eaSlerkhbleondieriexapplei ckeseexnsshagt26ormedhef parppbramige
becone the supported parts in the 26 nolding material |ayer are retained in
t hese portibf8inandigpigr casitad PeANTEN vPoPAEStEIres filHorREesAnGk ®&ss- wi se
28 direction, and in this state, subjecting the nolding 29 material |ayers
to a curingthpedikent OFoaf SPRPEhEDERASEH: PY0 IARIrEINASAREaR FLlodhdWorere
films. 1 [10] The production process of the anisqtraopically 2 conductive
connector a¥of dPRGSt YithapRYoCtwhBeePROVRE I8 SEEILGeAy TRELES BRYI &Fers are
formed in the respective 4 anisotropically conductive filmarrangi ng hol es
of the 10858%frane plate and at inner peripheries thereabout by: 6

i di | d d . 1d bot t 7 f whi ch
Ferromignet i o subSoaRGECIayLre hAUABEEAG Peabat: FIBPpoToPhea™En
accor dance gﬁth a gatt%r%hgtcorrﬁ Qogdinget%tqlpatt rn of the,canductive

1 S 0

S
parts for %8%38 Pi heserastire &hrs ropﬁgaIP§ 88n88€Pi€€ films 11

to be forneg??%%?ﬁgﬁéggg ol ging S%g&ﬁiﬁieqf ﬁ@ﬁe?&rboiPtﬁé1é9§f%g$%%§g

force and bott¢ the "ndl"d by Screen printing w
i speraed TROURS PPalra Barsne EoPaP A drkPeeal i uhl eh w1 become t he
el astic polymericad7,SsyHBehanesrb¥othengUthBIelbeRLBBB! st23ibtures 42,
15 may be used nickel, copper, gold, silver, palladium, iron
or the like. The electrode structures 42 as a whole may be
any of those formed of a single metal, those formed of an
alloy of at least two metals and those obtained by
laminating at least two metals.
20 On the surfaces of the front-surface electrode part
43 and back-surface electrode part 44 in the electrode
structure 42, a film of a chemically stable metal having
high conductivity, such as gold, silver or palladium is
preferably formed in that oxidation of the electrode parts
25 is prevented, and electrode parts small in contact

resistance are obtained.

The projected height of the front-surface electrode



- 18 superinposing the top force and bottom force on each 19 other through
the frame plate. 1 [11] A process for prggucing the anisotropically 2
conductive connector according to any oné of clains 1 to 7, 3 which
~conprises the steps of: 4 providing the frane plate in which a plurality of
the 5 anisotropically conductive filmarrangi ng holes each 6 extending in
the thickness-wise direction of the frane 7 plate are formed correspondi ng
to the el ecpaade4B8ednonde ieled twhideh stthe octeet H@dds tadfernatdpyedisecoof the
integrated 9 circuits in the wafer as the object for inspection have 10
.been formeds50ljmar matgi pgedexpBLYr 15 RowdioCmt Ahotgatheltadleach 109 12
havi ng a shape conformng to the plane shape of each - 13 elastic

ani sot r opi cellegteérnddctonaetitiont dobehfoeded tawdel ¥ ot dediimgpettede of

t hi ckness-wi se direction of the frame 15 plate are forned corresponding to
the said el §bei wvaferahi senr bpi esghiigvedndu€heévdidinener of the fuphice or
both 17 surfaces of the franme plate, and form ng nolding material 18 |ayers
for el asti cSHAL36Er 8prREAILPHec BRdlC By Sf Pires eitn argoxkiialy ttee thenddas ve
particles exhibiting magnetismare 20 di spersed in a |iquid_polyner-formng
material, WAREhPHtER 2f BBeoRdeshrersst ite pel ymsPectesthofande Mafercéring
treatnment, 22 in the anisotropically conductive filmarrangi ng holes of 23
the frane ppBfeiandirKecxBrBdgh- ROl & 80 Hne Ppacerabdnd3P4tapSlyimg to the
nol di ng materi al ers a nagnetic 25 field having higher intensity at

portions to becon%ﬁé6d&6ﬁ858 i 98 ﬁQ?tQaFEFSEE REEt PORCARAISOPREENE %t &1
conduct tve PPt PLRESERe; AETREFUF g MmPey BF PLFereTatios (He POrmeghE to
conductie FErEHEI B8R GeTay 5. BRA% fie 3B PaRd 128 BBt he supported
55 ori ent i ng-¢ AROERRhECPTEER,E, rhBY SRRt A e 82 AR e on
and in thi Sg%%%?abﬁgbé?%it_”gst @Ecﬁ%gi Pgs§§b'1|%t,e%%|53'l:>?)/%rt% 4@ a curing

treatment t ormt astic 36 anisotropically conductive Tilnms. 1 [12]

The product ; 9B-PEPESSScB8hnbBR18AI 26t LARI €B8hlYicti4E0pa rgonRduelive connector
according to claim11l, wherein the 3 nolding naterial |ayers are formed in

the ani sotrgghfaktyoft eanduet bY8skikbmancargbpd cBAh¢s cehduke ifeans 1pl at e
and the 5 through-holes of the spacer by: 6 providing a nold conposed of a

top forige apd erfbehtoahisberepicanlyphcehdherieengaaheetsubonared kaygers
have been 8 respectively fornmed in accordance with a pattern 9

correspondibg &ohaepatit einhoterhainapductheetipbtksesorofOtheonbgeki-on in the
el astic anisotropically conductive filnms 11 to be formed, 12 coating
mol di ng sur§acescefpane ot het preferhbliyop013of 60camanfiobet pewreaadayof the
nol d by screen printing with
35 to 50 um in that the strength is sufficiently high and
excellent repetitive durability is achieved.

20 The diameter of the short circuit part 45 in the
electrode structure 42 is preferably 30 to 80 pm, more
preferably 30 to 50 um in that sufficiently high strength
is achieved.

The sheet-like connector 40 can be produced, for

25 example, in the following manner.

A laminate material obtained by laminating a metal

layer on an insulating sheet 41 is provided, and a



-14 a nolding material in which the conductive particles 15 exhibiting
magneti sm are dispersed in the liquid poégnerlG formng material, which
will becone the elastic polyneric 17 substance by the curing treatnent, and
-18 superinposing the top force and bottom force on each 19 other through
the frame plate and the spacer arranged on 20 one surface or both surfaces
of the frame plate. 1 [13] A process for producing the anisotropically 2
conductive ganmredtiaty adcahdiowgyh-todled mxGentiingh thaughsds IHehe steps of:
4 providing the frane plate in which a plurality of the 5 anisotropically
.cconducti ve fhliinkaessrginsg kdrestdanh of ehteeridiswd atindhehiewtc dilesseM se
direction of the frane 7 plate are forned corresponding to the el ectrode
regi ons, inforheétl 8 nwtheh insa leltdoiy cilest d lbefi idyeediagd naftet Ima tHentiedr at ed
9 circuits in the wafer as an object for inspection have been 10 fornmed, 11
form ng nol dnngceetrdangle Waydr @ foert telras tcior rEz pamdd oty dpi @alplayt teomdwdt | ve
films in which the conductive 13 particles exhibiting magnetism are

di spersed i rlacttirgdied staussinnesr 42orte g Fetraeidalby Waisely wirldcessdayss an
elastic 15 polyneric substance by a curing treatnent, in the 16 respective
ani sot r opi c8rYy eE6hd BECICeS Siingmoar ithegiladehol Bbig7laninptef pakerprat ésand
at i1 nner peripheries thereabout, 18 applying to the nolding material |ayers
a magnetic ¥bepi erRIggkerg tei ghetoilitdrairaphat apst Pileid ndo teedmento
conductive parts_for connection, portions to becone 21 conductive parts for
non- connect FBRTERY SBPELoRd Ty He BEFE 522 5s dpi6Rred Lyarccanesdnd fe dhifer

portions, thereby gathering 23 the conductive particles . in the nolding

mat eri al IaV@F@RaggfﬁrtﬁéepgpFWG lPotg§c5ﬁ§°PH§4§9 ctifvéDSarts for
connectjon 25 and_the portio to_hec t he conductive parts for. non26
connectiGn FRoRTeEp PRt tar lredOf tho thondacR Jansr PEPORE S G ng i n

the portions_t@_heca he supported.28_parts . n the noldin erial |ayer
are retaineaufgagﬁegg%EEngFt' ﬁgf gﬁdlggfgﬁFﬂ% Fﬁgnggﬁggcgfggkﬁhrticles

in the 30 t@%gg?%i%‘é‘ 3ol 8400 ?@‘}tis” 4t5hia§:e5$%trﬁfeaﬁ§?%§%tei e 31

nol di ng mat e l'ayers to a curing treatnent to formt el astic

ani sotropi C§|,+¥a6@n%0tth‘ée ibishMBtihol Iaketh@pr ofHGLLOP REOCERS AEcbLRE

ani sot ropi ca 112 2 conductive connector according to claim 13, wherein

the 3 nol di ngyaRt 8ki @hel A%RAHaREEMEREIRE 1 A st RApjeRRE! k¥e a4 photo-
anlsotroplcalyy conductive filmarrangi ng holes o6f the 5 frame plate and at

inner peyipBechengt heeaaheut: R rémdieviadipddta tielrdcE0Mesedny’ ko or ce
and a bottom 7 force, on which ferronmagnetic substance |ayers have been 8

respecti vel yatrreadrhaeaecectande waltspaut eonFomc@hkeesperdirdget 0 patterns
of the conductive parts for
structures 42, whereby the sheet-like connector 40 is
provided,
In such an electrical inspection apparatus, a wafer 6
20 as an object for inspection is mounted on the wafer
mounting table 4, and the probe member 1 is then
pressurized downward by the pressing plate 3, whereby the
respective front-surface electrode parts 43 in the
electrode structures 42 of the sheet-like connector 40
25 thereof are brought into contact with their corresponding

electrodes 7 to be inspected of the wafer 6, and further

the respective electrodes 7 to be inspected of the wafer 6



10 connection and the conductive parts for non-connection in 11 the elastic
ani sotropically conductive filnms to be fgéned, 12 and 13 coating nol ding
surfaces of one or both of the top 14 forte and bottom force of the nold by
-screen printing with 15 a nolding material in which the conductive
particles 16 exhibiting magnetismare dispersed in the liquid polymerl7
formng material, which will becone the elastic polyneric 18 substance by
‘the curing hteapwessuraredldysuher iffpesi-3a ifaed @l dorerleangaiaist @s.f or ce
on each 20 other through the frane plate. 1 [15] A process for producing
the ani sotrapi ealiky s2Zatendibie vachowfedher cacduatiivg tpardsai2® Foxwhi ch
conprises 3 the steps of: 4 providing the franme plate in which a plurality
of the 5 antcsotecpiocal ip thedediistd cf ianmsarorapdiaad lyolcesdeadii ve ditlersdi ng
in the thickness-wise direction of the frane 7 plate are forned
correspondi 8§ bé the eheésbrodpicedilgnsonductivel c®nuleicdiornt e agleedterlades t o
be inspected of the integrated - 9 circuits in the wafer as the object for

i nspectilon hadeptesbuoehzedr byd thel iaspeegiiog #1lgsdaedes 3 1lwsifcithe

t hrough-hol es each 12 having a shape conformng to the plane shape of each
13 el astic ahrsviioprear y0céedudrisvecttilion B@d&heofmed tash rf4 et endi ng in
the thickness-wi se direction of the frame 15 plate are forned correspondi ng
to the sai deépastrpreelpaghissler dpi s plesideds wemiqtgesod 200 Slef ace or
both 17 surfaces of the frane plate, and form ng nol ding material 18 |ayers
for el asticSBAPSOLLES EQPP?CGBﬁdtﬁ@t ARd compE SsF ety Wphithie (thd ABeRGct i ve

particles exhibiti are 20 di spersed in.a liquid p r-formng

n net|s ne
material, WAtER ﬁﬂFgcﬁi Be@&nt §neéﬁé§ﬂlcaﬁéﬁfﬁéfiéc§&&¥téﬁﬁgqé§ ¥ Curing
treat t, 2.1n |so roplc condu ive f| r i hol es of 23
the tr oMk pF&tBoafd s« RBeFAP 3u§ﬁn ek 4V SRS, pabe g 3% 2881 vi ng Lo the
nol di ng naterla ne iC 2% haV|n her |nt?p5|ty at

saes&%aée 2ofglegite 23, tok ect9
portions to® Parts SnTEEFEST OBor T &€ t o becone
27 conduct i ye, patLs Lot 1g%@@§%5'%ﬂe%@%fporagogg Lo, pecour 28, sugpor t ec

parts than portlgn ereby gathering conauctive

parti cl es i gohhe Fobdl BYIBLE' ial LAKRRS ARes39 e HRONLLAAS e Dacqse the

conductive parts connectl on t he portions to

conductive paets EOLnRORAL Qﬁ@B%%E&%ﬂ e @ 3Rl Bhabfakh%e%ﬁkdhﬁ%
conductive 33 particles existing in the portions to becone the supported 34

parts iy t hgoARHABDILRR! @hkplclarer iar achledicded TRetb88€er, 1Ehe3Rafer
portions, and orienting the conductive particles in the - 36 t hi ckness- wi se

direction, andsi Rebllk@8 $bakepreidbiredidngehpe raturel diyngh@testalr Isayers to
a curing treatnent to formthe 38 elastic anisotropically conductive filns.
1 [16] The phedughi athepwafessmohintiegatiabdter dpiacal Ithe? presdiciy wd atenidect or
according to claim 15, wherein the 3 nolding nmaterial |ayers are formed in
t he ani sot rdpi thliibys#atenduetiessaflryl elacrtangalg inspestdfont He fouame el at e
and the 5 through-hol es of the spacer by:
out on each of a plurality of integrated circuits in the
20 wafer 6.
According to such an inspection apparatus for wafer,
electrical connection to the electrodes 7 to be inspected
of the wafer 6 as the object for inspection is achieved
through the probe member 1 having the above-described
25 anisotropically conductive connector 2. Therefore,

positioning, and holding and fixing to the wafer can be

conducted with ease even when the pitch of the electrodes 7



6 providing a nold conposed of a top force and a bottom 7 force, on which
ferromagneti c substance | ayers have been g respectively fornmed in
accordance with patterns 9 correspondi ng°to patterns of the conductive
-parts for 10 connection and the conductive parts for non-connection in 11
the elastic anisotropically conductive filns to be forned, 12 and 13
coating nolding surfaces of one or both of the top 14 force and bottom
‘force of theopld iRypsetean iR iskiailng iahdl moMdicife ra Hihdirey iriaridl dm

whi ch the conductive particles 16 exhibiting magnetismare dispersed in the
liquid pol ygehhéchaon g aichr iedlecttdideh te IHe Hespaddie ied astHieveal .yneric
18 substance by the curing treatnent, and 19 superinposing the top force
and bottom force etineachaz@ eflhetithrnaigbtirbeiftkdly ploadaccanidet Ifd lapader
arranged on 21 one surface or both surfaces of the franme plate. 115 1
[17] A pr obénnmehieeandsottabipd cadd yusenductdivéu cionmgpctor € dct ramzdll in

i nspection of each of a plurality of integrated 3 circuits fornmed on a

waf er insa stat ewaf atrke ,wahdr thehiabls od utenpriases.tys of dilveguriatl board f or

i nspection, on the surface of 6 which inspection electrodes are fornmed in
accordance wxphnaisnpant er pleoer dépecdiiog o ahsatetl@sticf el ectrodes to be
8 inspected of the integrated circuits in the wafer as an 9 object for

i nspect i on, aaagotheragieddyr epndalcity veodddat i2Pe 180 lddtdec eyemaed@ndilig to
claim7 arranged on the surface of 11 the circuit board for inspection. 1

[ 18] A probédsnerbdecsgrt 481 &hpgmadsbyisiteasidigot ithg Eheraddr ieemansifFect i on
of each of a plurality of integrated 3 _circuits faornmed on a wafer in a
state of thefwkher elafitdr 2ndsRprrPdsalsya CONMGTESodid™ ¢0 iiFsfd& i on, on
t he surface gf 6 whi ch i nspection ﬁlectrodes are for%?dfin accqrdance with
a 7 patt®rnPl8PPeSAERATAG R &Sa SHAELEr KEeSTrErEEE SdedhEo IFaTS | dd of
the integrated circui%s Lnltge waf er gs an 9 j ect fo% inspectléﬁ$ aqq t he
ani sot r opi cAPFPIcBnBELFFTE1182¢3R et SPY a0 ENTE SF Sfailrh™S 3 rFAINGER fon
the surface of _11.the circuit .board for inspection. [.19], ,The probe nenber
accor di ng tSXBFEFwaOT??Swﬁ@P& 5037 ERETdng: 8 gtnrtamc?f p|]L|ar‘%eear1Ot'her mal
expansi on o A 3.p i t - h oefficient
of |inear Bf%gggabﬁgﬁﬁaﬁ é%%gngﬁgﬁEgggélégééokgfgﬁﬁgl%%%Q%n%a&p%%%e
circuit - 5 f L ectl.an hSa -5/ K U
probenenbersgggégd%ggaggégl%&ﬁ?lg,%ﬁe%g%gghFﬁe%g%gfﬁchg%i 0 f%gghf
thernahlpprQ§PgnaggatQg@g@qe3 plate is at nost 3 x10-5/K, and the
coefficient oflinear4 thermal expansion ofa base material naking up
thecircuit5 boardrigr 1BSRPEChI BRbEsake@®Ibnd 1Xvi@wSiskhehakdth11e probe
menber according to claim 17, wherein 2 a sheet-Ilike connector is arranged
on the ani setoapiceakliyg3taendvalsitractanneafonrnotthe rskeempliakq connect or
bei ng 4 conposed of an insulating sheet and a plurality of 5 el ectrode
structures easpeextiendepgairatast ook waferwmsdk ihgdiusectoiforthef t he i nsul ati ng
sheet and arranged in 7 accordance with a pattern corresponding to the
pattern of 8ntiketebpitrddgscoodbetinspeonaectbr] 22jcoTdd ngr dlve tinerber
according to claim 18, wherein 2 a sheet-like connector is arranged on the
ani sot rdi crikkgedtcondgotiiva.connect or, the sheet-1ike connector being 4
conposed of an insulating sheet and a plurality of 5 electrode structures
each extendi ng i nTRishieRRES§igPsePpagritust ifon wriekebpdsal BONFYHFeet and
arranged in 7 accordance with a pattern corresponding to the pattern of 8

t he electr06€§mP8rbé0iﬁQS@@FeGF the top thereof, in which a water 6 as

an object for inspection is contained. An evacuation pipe

51 for evacuating air within the chamber 50 is provided in
25 a sidewall of this chamber 50, and an evacuator (not

illustrated) such as, for example, a vacuum pump is

connected to the evacuation pipe 51.




- 117 1 [23] The probe nmenber according to claim19, wherein 2 a sheet-Ilike
connector is arranged on the ani sotropi ngl y 3 conductive connector, the
sheet-1i ke connector being 4 conposed of “an insul ati ng sheet and a
-plurality of 5 electrode structures each extending in a thickness-w se 6
direction of the insulating sheet and arranged in 7 accordance with a
pattern corresponding to the pattern of 8 the electrodes to be inspected. 1
‘[24] The probe membero®eC alfibed 10 o aine 2dmeMidireidtuz ed ashegle Igrobe
connector is arranged on the anisotropically 3 conductive connector, the
sheet-1ike aembeet ar ikbeivhg 4 repEraset fpptrdtisulfld R freathouid im
plurality of 5 electrode structures each extending in a thickness-w se 6
di rection ofighe 1i isulaatriangyeshesi tdred cirandreged 0 5o/ adC o dance iwhiiya
pattern corresponding to the pattern of 8 the el ectrodes to be inspected.
CAY. DA LA AL&sAl thle. AQEIAY AT AheAShaBhedy SAy.. AMoRAeAEpedyfAtalAy., Aafy. Af .
AA.AAA.A Ay, . Af,.AA . AAA2ZAAAAAAAAA. AAAAAA . AA . AA
A . AFLASA OA)‘I.J-AQ. A.SAMVAn@. A a4 TA CAAYAA SA sA@e iy dAfin, Alllodle AtnAActh.odU. ASA
AGA A CAFAA@AFL AP A CAAAAEALAAAALA
A A . Af . Aytha@gnppreay ead ASrhame Af ADR AislenalA. Ay Dhen@d@mber DX Z \
szupkf [ V] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c’\a] ca] ca] ca] ca]
ca] ca] ca] cagpg: &he" Fredec edTd] def] erenggd Ansa state th
\ On} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] caA cal ca] ca] ca] ca] cal ca]
ca] ca] ca] ca]a@a}saé]r@a]l@a]ld—a] CAPERICEA]VEa 1 GATNETERER, 22 shagt-
/'n/ (0) 0+0e2342656K7=8v:
Y}xsni d_Z] c&PB&F&&Péaﬁ@aF@ﬂr@ﬂfca’]r@a]%t@d]”&E’] ddy thecshembed) 29 é%al cal ca
]ca]ca]ca]ca cal cal.c ]ca cal.ca!
- <==>+k g@fj SRR IQ[“%‘FU@%%@/OY]‘%’] c APSRESHCR cna] ca] cal ¢

:] S/Z]X;?(]Z E:ia] %Ekcagga]n% %@gﬁ Lcaéﬁqﬁ]&‘ca] rﬁ:‘c’] CaL] c%]nc:aa]ccca]w caC]hca] cal] cag] cajc
npopabr i xseldfclhasteahcalaal enledh eabealaahaares ealeateabealeal cal cal

ca] caj] ca] ca ca] ca %‘ca ca}ca Ca%ca] ca}'ca ca XuvX yvyyyz)z\ zzz{

cal cal cal caf C4TeATeaT afo SheaTc AT Ao e *”*}“’a”ﬁh‘ Y R a5 )

xsni d_7) c] ] gakeq 6a cahakenbenkedl Salaale ke Al sakealealmale akcaleal oal ¢
a] ca] ca] ca] cal ca]Jca]cal ca]ca]ca!.inmvbp& @S(]? xsnid_Z]c]]ca] calca] ca]
ca] ca] cd cagg] ctﬁ]ega],qa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca! )\ x"] KNxRj B[ ,

K} xsni d_2] c]] ca] ca] Gaheakca] Ga] eahaakeakc abcaheakaakbakcahcahealeal ca ca] ca
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aUlc a]c aUhfiisaberopically conductive films 20 of the anisotropically
conductive connector 2 are respectively held and
5 pressurized by the inspection electrodes 31 of the circuit
board 30 for inspection and the front-surface electrode
parts 43 in the electrode structures 42 of the sheet-1like
connector 40 and compressed in the thickness-wise direction
thereof, whereby conductive paths are formed in the
10 respective conductive parts 22 for connection in the
thickness-wise direction thereof. As a result, electrical
connection between the electrodes 7 to be inspected of the
wafer 6 and the inspection electrodes 31 of the circuit
board 30 for inspection is achieved. Thereafter, the wafer
15 6 is heated to a prescribed temperature by the heater 5
through the chamber 50 and the pressing plate 3. In this
state, necessary electrical inspection is curried out on
each of a plurality of integrated circuits in the wafer 6.
According to such an inspection apparatus for wafer,
20 the same effects as those in the inspection apparatus for
wafer shown in Fig. 11 are brought about. In addition, the
whole inspection apparatus can be miniaturized because any
large-sized pressing mechanism is not required, and
moreover the whole wafer 6 as the object for inspection can
25 Dbe pressed by even force even when the wafer 6 is a wafer
having a large area of which the diameter is about 8 inches

or greater, for example. In addition, since the air
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the anisotropically conductive connector 2, air existing
between the anisotropically conductive connector 2 and the
circuit board 30 for inspection is discharged through the

5 air circulating holes 15 of the frame plate 10 in the
anisotropically conductive connector 2 at the time the
pressure within the chamber 50 is reduced, whereby the
anisotropically conductive connector 2 can be surely
brought into close contact with the circuit board 30 for

10 inspection, so that necessary electrical connection can be
achieved with certainty.
[Other embodiments]

The present invention is not limited to the above-

described embodiments, and such various modifications as
15 described below may be added thereto.

(1) In the anisotropically conductive connector,
conductive parts for non-connection that are not
electrically connected to any electrode to be inspected in
a wafer may be formed in the elastic anisotropically

20 conductive films 20 in addition to the conductive parts 22
for connection. The anisotropically conductive connector
having anisotropically conductive films, in which the
conductive parts for non-connection have been formed, will
hereinafter be described.

25 Fig. 14 is a plan view illustrating, on an enlarged
scale, an elastic anisotropically conductive film in an

anisotropically conductive connector according to another
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10 to be inspected. These conductive parts 22 for connection
contain conductive particles exhibiting magnetism at high
density in a state oriented so as to align in the
thickness-wise direction and are mutually insulated by an
insulating part 23, in which the conductive particles are

15 not contained at all or scarcely contained.

Conductive parts 26 for non-connection that are not
electrically connected to any electrode to be inspected in
the wafer as the object for inspection and extend in the
thickness-wise direction are formed between the conductive

20 parts 22 for connection located most outside in a direction
that the conductive parts 22 for connection are arranged
and the frame plate 10. The conductive parts 26 for non-
connection contain the conductive particles exhibiting
magnetism at high density in a state oriented so as to

25 align in the thickness-wise direction and are mutually
insulated from the conductive parts 22 for connection by an

insulating part 23, in which the conductive particles are
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conductive film 20.

10 At the peripheral edge of the functional part 21, a
supported part 25 that is fixed to and supported by the
inner peripheral edge about the anisotropically conductive
film-arranging hole 11 in the frame plate 10 is integrally
and continuously formed with the functional part 21, and

15 the supported part 25 contains the conductive particles.

Other constitutions are basically the same as those
in the anisotropically conductive connector shown in Figs.
1 to 4.

Fig. 15 is a plan view illustrating, on an enlarged

20 scale, an elastic anisotropically conductive film in an
anisotropically conductive connector according to a further
embodiment of the present invention. In the elastic
anisotropically conductive film 20 of this anisotropically
conductive connector, a plurality of conductive parts 22

25 for connection that are electrically connected to
electrodes to be inspected in a wafer as an object for

inspection and extend in the thickness-wise direction
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density in a state oriented so as to align in the
thickness-wise direction and are mutually insulated by an
insulating part 23, in which the conductive particles are
not contained at all or scarcely contained.

10 Two conductive parts 22 for connection, which are
located at the center among these conductive parts 22 for
connection and adjacent to each other, are arranged with a
clearance greater than a clearance between other adjacent
conductive parts 22 for connection. A conductive part 26

15 for non-connection that is not electrically connected to
any electrode to be inspected in the wafer as the object
for inspection and extends in the thickness-wise direction
is formed between the 2 conductive parts 22 for connection,
which are located at the center and adjacent to each other.

20 The conductive part 26 for non-connection contains the
conductive particles exhibiting magnetism at high density
in a state oriented so as to align in the thickness-wise
direction and is mutually insulated from the conductive
parts 22 for connection by an insulating part 23, in which

25 the conductive particles are not contained at all or
scarcely contained.

In the embodiment illustrated, projected parts 24 and
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sides of the functional part 21 in the elastic
anisotropically conductive film 20.
At the peripheral edge of the functional part 21, a
supported part 25 that is fixed to and supported by the
10 inner peripheral edge about the anisotropically conductive
film-arranging hole 11 in the frame plate 10 is integrally
and continuously formed with the functional part 21, and
the supported part 25 contains the conductive particles.
Other specific constitutions are basically the same
15 as those in the anisotropically conductive connector shown
in Figs. 1 to 4.
The anisotropically conductive connector shown in
Fig. 14 and the anisotropically conductive connector shown
in Fig. 15 can be produced in a similar manner to the
20 process for producing the anisotropically conductive
connector shown in Figs. 1 to 4 by using a mold composed of
a top force and a bottom force, on which ferromagnetic
substance layers have been respectively formed in
accordance with a pattern corresponding to an arrangement
25 pattern of the conductive parts 22 for connection and

conductive parts 26 for non-connection in the elastic

anisotropically conductive films 20 to be formed, and non-
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or non-
connection, and oriented so as to align in the thickness-

15 wise direction of the molding material layers. On the
other hand, the conductive particles located above and
below the frame plate 10 in the molding material layers
remain retained above and below the frame plate 10.

In this state, the molding material layers are

20 subjected to a curing treatment, whereby the elastic
anisotropically conductive films 20 each composed of the
functional part 21, in which a plurality of the conductive
parts 22 for connection and conductive parts 26 for non-
connection containing the conductive particles in the

25 elastic polymeric substance in a state oriented so as to

align in the thickness-wise direction are arranged in a

state mutually insulated by the insulating part 23 composed
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about each anisotropically conductive film-arranging hole
11 of the frame plate 10, thereby producing the
10 anisotropically conductive connector.

The conductive parts 26 for non-connection in the
anisotropically conductive connector shown in Fig. 14 are
obtained by applying a magnetic field to the portions to
become the conductive parts 26 for non-connection in the

15 molding material layers upon the formation of the elastic
anisotropically conductive films 20 to gather the
conductive particles existing between the portions located
most outside in the molding material layers to become the
conductive parts 22 for connection and the frame plate 10

20 at the portions to become the conductive parts 26 for non-
connection, and subjecting the molding material layers to a
curing treatment in this state. Thus, the conductive
particles are prevented from being contained in excess in
the portions located most outside in the molding material

25 layers to become the conductive parts 22 for connection in
the formation of the elastic anisothopically conductive

films 20. Accordingly, even when the each elastic

yy&ﬂ@%&&()y
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anisotropically conductive fllm 20.

The conductive parts 26 for non-connection in the
anisotropically conductive connector shown in Fig. 15 are
obtained by applying a magnetic field to the portions to

10 become the conductive parts 26 for non-connection in the
molding material layers upon the formation of the elastic
anisotropically conductive films 20 to gather the
conductive particles existing between two adjacent portions
arranged with a great clearance to become the conductive

15 parts 22 for connection at the portion to become the
conductive part for non-connection, in each molding
material layer, and subjecting the molding material layer
to a curing treatment in this state. Thus, the conductive
particles are prevented from being contained in excess in

20 the two adjacent portions arranged with a great clearance
in each molding material layer to become the conductive
parts 22 for connection in the formation of the elastic
anisotropically conductive films 20. Accordingly, an
excessive amount of the conductive particles can be surely

25 prevented from being contained in these conductive parts 22
for connection even when the elastic anisotropically

conductive films 20 to be formed each have at least 2
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5 conductlve films 20 are not essential, and one or both
surfaces may be flat, or a recessed portion may be formed.
(3) A metal layer may be formed on the surfaces of
the conductive parts 22 for connection in the elastic
anisotropically conductive films 20.

10 (4) When a non-magnetic substance is used as a base
material of the frame plate 10 in the production of the
anisotropically conductive connector, a means of plating
inner peripheries about the anisotropically conductive
film-arranging holes 11 in the frame plate 10 with a

15 magnetic substance or coating them with a magnetic paint to
apply a magnetic field thereto, or a means of forming
ferromagnetic substance layers in the mold 60 according to
the supported parts 25 of the elastic anisotropically
conductive films 20 to apply a magnetic field thereto may

20 be utilized as a means for applying the magnetic field to
portions to become the supported parts 25 in the molding
material layers 20A.

(5) The use of the spacer is not essential in the
formation of the molding material layers, and spaces for

25 forming the elastic anisotropically conductive films may be
surely retained between the top force and bottom force, and

the frame plate by any other means.
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specifically by the following examples. However, the
present invention is not limited to these examples.
10 [Production of wafer for test]
As illustrated in Fig. 16, 40 square integrated
circuits L in total, each of which had dimensions of 20 mm
x 20 mm, had been formed on a wafer 6 made of silicon
(coefficient of linear thermal expansion: 3.3 x 107%/K) and
15 having a diameter of 8 inches. Each of the integrated
circuits L formed on the wafer 6 has 19 regions Al to Al9
of electrodes to be inspected in total as illustrated in
Fig. 17. In each of the regions Al to A7 and A9 to Al9 of
the electrodes to be inspected, are arranged 13 rectangular
20 electrodes (not illustrated) to be inspected each having
dimensions of 80 MUm in a vertical direction (upper and
lower direction in Fig. 17) and 200 gm in a lateral
direction (left and right direction in Fig. 17) at a pitch
of 120 pm in a row in the vertical direction. In the
25 region A8 of the electrodes to be inspected, are arranged

26 rectangular electrodes (not illustrated) to be inspected

each having dimensions of 80 Um in the vertical direction
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(1) Frame plate:
A frame plate having a diameter of 8 inches and a

10 plurality of anisotropically conductive film-arranging
holes formed according to the regions of the electrodes to
be inspected in Wafer W for test described above was
produced under the following conditions in accordance with
the construction shown in Figs. 18 and 19.

15 A material of this frame plate is covar (saturation
magnetization: 1.4 Wb/m®; coefficient of linear thermal
expansion: 5 x 10°°/K), and the thickness thereof is 60 um.

The each of the anisotropically conductive film-
arranging holes (indicated by characters Bl to B7 and B9 to

20 B19 in Fig. 19) corresponding to the regions Al to A7 and
A9 to Al9 of the electrodes to be inspected have dimensions
of 1,700 um in a vertical direction (upper and lower
direction in Fig. 19) and 600 Mm in a lateral direction
(left and right direction in Fig. 192), and the

25 anisotropically conductive film-arranging hole (indicated

by character B8 in Fig. 19) corresponding to the region A8

of the electrodes to be inspected has dimensions of 3,260
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Two spacers for molding elastic anlsotroplca y
conductive films, each of which have a plurality of
through-holes formed according to the regions of the
electrodes to be inspected in Wafer W for test, were
produced under the following conditions.
15 A material of these spacers is stainless steel
(SUS304), and the thickness thereof is 20 pum.
The each of the through-holes corresponding to the

regions Al to A7 and A9 to Al9 of the electrodes to be
inspected have dimensions of 2,500 Hm in the vertical

20 direction and 1,400 um in the lateral direction, and the
through-hole corresponding to the region A8 of the
electrodes to be inspected has dimensions of 4,060 Um in

the vertical direction and 1,400 pum in the lateral

direction. A clearance between the through-holes adjacent

25 in the lateral direction is 1,800 pum, and a clearance

between the through-holes adjacent in the vertical

direction is 1500 um.
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5 A top force and a bottom force in this mold each have

a base plate made of iron and having a thickness of 6 mm.
On the base plate, are arranged ferromagnetic substance
layers made of nickel in accordance with a pattern
corresponding to a pattern of the electrodes to be

10 inspected in Wafer W for test. More specifically, the
dimensions of each of the ferromagnetic substance layers
are 60 um (vertical direction) x 200 um (lateral direction)
x 100 um (thickness). The number of regions (regions
corresponding to the regions Al to A7 and A9 to AlS of the

15 electrodes to be inspected), in which 13 ferromagnetic
substance layers have been arranged in a row in the
vertical direction at a pitch of 120 pm, is 18, and the
number of region (region corresponding to the region A8 of
the electrodes to be inspected), in which 26 ferromagnetic

20 substance layers have been arranged in a row in the
vertical direction at a pitch of 120 um, is 1. In the
whole base plate, are formed 10,400 ferromagnetic substance
layers.

Non-magnetic substance layers are formed by

25 subjecting dry film resists to a curing treatment. The

dimensions of each of recessed parts are 70 um (vertical

direction) x 210 pum (lateral direction) x 25 pum (deepness),
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conductive particles having an average particle diameter of

med
) xnbC
()

10 12 pm. Thereafter, the resultant mixture was subjected to
a defoaming treatment by pressure reduction, thereby
preparing a molding material for molding the elastic
anisotropically conductive films. In the above-described
process, those (average amount coated: 20 % by weight of

15 the weight of the core particles) obtained by plating core
particles formed of nickel with gold were used as the
conductive particles.

The molding material prepared was applied to the
surfaces of the top force and bottom force of the mold by

20 screen printing, thereby forming molding material layers in
accordance with a pattern of the elastic anisotropically
conductive films to be formed, and the frame plate was
superimposed in alignment on the molding surface of the
bottom force through the spacer for the side of the bottom

25 force. Further, the top force was superimposed in
alignment on the frame plate through the spacer for the

side of the top force.
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10 conductive connector. This anisotropically conductive
connector will hereinafter be referred to as
“Anisotropically Conductive Connector Cl”.

The elastic anisotropically conductive films thus
obtained will be described specifically. Each of the

15 elastic anisotropically conductive films corresponding to
the regions Al to A7 and A9 to Al9 of the electrodes to be
inspected in Wafer W for test has dimensions of 2,500 um in
the vertical direction and 1,400 pm in the lateral
direction. In a functional part in each of the elastic

20 anisotropically conductive films, are arranged 13
conductive parts for connection in a line in a vertical
direction at a pitch of 120 um. The conductive parts for
connection each have dimensions of 60 HMm in the vertical
direction and 200 Mm in the lateral direction, and the

25 thickness thereof is 150 pm. The thickness of each
insulating part in the functional part is 100 pum. The

thickness (thickness of one of the forked portion) of the
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pfm in the lateral direction. In a functional part in each
of the elastic anisotropically conductive films, are
arranged 26 conductive parts for connection in a line in a

10 wvertical direction at a pitch of 120 pm. The conductive
parts for connection each have dimensions of 60 pm in the
vertical direction and 200 um in the lateral direction, and
the thickness thereof is 150 um. The thickness of each

insulating part in the functional part is 100 um. The

15 thickness (thickness of one of the forked portion) of the
supported part in each of the elastic anisotropically
conductive films is 20 um.

The proportion of the content of the conductive
particles in the conductive parts for connection in each of

20 the elastic anisotropically conductive films of
Anisotropically Conductive Connector Cl1 thus obtained was
investigated. As a result, the content was about 30% in
terms of a volume fraction in all the conductive parts for
connection.

25 The supported parts and the insulating parts in the
functional parts of the elastic anisotropically conductive

films were observed. As a result, it was confirmed that
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10 inspected in Wafer W for test. This circuit board for
inspection has dimensions of 30 cm x 30 cm as a whole and
is rectangular shape. The each of the inspection
electrodes thereof has dimensions of 60 Mm in the vertical

direction and 200 um in the lateral direction. This

15 circuit board for inspection will hereinafter be referred
to as “Inspection Circuit Board T”.
(6) Sheet-like connector:

A laminate material obtained by laminating a copper

layer having a thickness of 15 um on one surface of an

20 insulating sheet formed of polyimide and having a thickness
of 20 um was provided, and 10,400 through-holes each
extending through in the thickness-wise direction of the
insulating sheet and having a diameter of 30 um were formed
in the insulating sheet of the laminate material in

25 accordance with a pattern corresponding to the pattern of
electrodes to be inspected in Wafer W for test by

subjecting the insulating sheet to laser machining. This
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10y910%& ()sdmde time, projected front-surface electrode parts
integrally connected to the respective short circuit parts
were formed on the front surface of the insulating sheet.
The diameter of the front-surface electrode parts was 40 Um,
and the height from the surface of the insulating sheet was
10 20 pm. Thereafter, the copper layer of the laminate
material was subjected to a photo-etching treatment to
remove a part thereof, thereby forming rectangular back-
surface electrode parts having dimensions of 70 pum X 210um.
Further, the front-surface electrode parts and back-surface
15 electrode parts were subjected to a plating treatment with
gold, thereby forming electrode structures, thus producing
a sheet-like connector. This sheet-like connector will
hereinafter be referred to as “Sheet-like Connector M”.
(7) Test 1:
20 An electrode plate composed of circular copper having
a thickness of 2 mm and a diameter of 8 inches was arranged
on a test table equipped with an electric heater, and
Anisotropically Conductive Connector Cl was arranged on
this electrode plate. Inspection Circuit Board T was then
25 aligned and fixed on to this Anisotropically Conductive

Connector Cl in alignment in such a manner that the

inspection electrodes thereof are located on the respective
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Anisotropically Conductive Connector Cl and to count the
number of conductive parts for connection that the
conduction resistance was 2 Q or higher. Those that the
15 conduction resistance between conductive parts for
connection is 2 Q or higher are difficult to be actually
used in electrical inspection as to integrated circuits
formed on a wafer,
After the test table was heated to 120°C and left to
20 stand for 1 hour in this state, an conduction resistance
between conductive parts for connection in Anisotropically
Conductive Connector Cl was measured in the same manner as
described above to count the number of conductive parts for
connection that the conduction resistance was 2 Q or
25 higher.
The results are shown in the following Table 1.

(8) Test 2:
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Anisotropically Conductive Connector Cl in alignment in
such a manner that the inspection electrodes thereof are
10 located on the respective conductive parts for connection
of Anisotropically Conductive Connector Cl. Further, the
circuit board for inspection was pressurized downward under
a load of 100 kg.
Voltage was then successively applied to the
15 respective inspection electrodes in the circuit board for
inspection at room temperature (25°C), and an electric
resistance between an inspection electrode, to which the
voltage had been applied, and any other inspection
electrode was measured as an electric resistance
20 (hereinafter referred to as “insulation resistance”)
between conductive parts for connection in Anisotropically
Conductive Connector Cl to count the number of conductive
parts for connection that the insulation resistance was 10
MQ or lower. Those that the insulation resistance between
25 conductive parts for connection is 10 MQ or lower are

difficult to be actually used in electrical inspection as

to integrated circuits formed on a wafer.
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lower.

The results are shown in the following Table 1.

(9) Test 3:

10 An electrode plate composed of circular copper having
a thickness of 2 mm and a diameter of 8 inches was arranged
on a test table equipped with an electric heater. Sheet-
like Connector M was arranged on the electrode plate so as
to bring the front-surface electrode parts thereof into

15 contact with the electrode plate. Anisotropically
Conductive Connector Cl was arranged on this sheet-like
connector in alignment in such a manner that the conductive
parts for connection therecf are located on the respective
back-surface electrode parts in Sheet-like Connector M.

20 Inspection Circuit Board T was fixed on to this
anisotropically conductive connector in alignment in such a
manner that the each of the inspection electrodes thereof
are located on the respective conductive parts for
connection of Anisotropically Conductive Connector Cl.

25 Further, Inspection Circuit Board T was pressurized

downward under a load of 100 kg.

A conduction resistance between conductive parts for
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An electrode plate composed of circular copper having
10 a thickness of 2 mm and a diameter of 8 inches was arranged
on a test table equipped with an electric heater. Sheet-
like Connector M was arranged on the electrode plate so as
to bring the front-surface electrode parts thereof into
contact with the electrode plate. Anisotropically
15 Conductive Connector Cl was arranged on this sheet-like
connector in alignment in such a manner that the conductive
parts for connection thereof are located on the respective
back-surface electrode parts in Sheet-like Connector M.
Inspection Circuit Board T was fixed on to this
20 anisotropically conductive connector in alignment in such a
manner that the inspection electrodes thereof are located
on the respective conductive parts for connection of
Anisotropically Conductive Connector Cl. Further,
Inspection Circuit Board T was pressurized downward under a
25 load of 100 kg.

An insulation resistance between conductive parts for

connection in Anisotropically Conductive Connector Cl was
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The results are shown in the following Table 1.
(11) Test 5:
A circular box-type chamber opened at the top thereof,
which had an internal diameter of 230 mm and a depth of 2.2
10 mm, was produced. An evacuation pipe was provided in a
sidewall of this chamber, and an O-ring having elasticity
was arranged on the upper end surface of the sidewall.
An electrode plate composed of circular copper having
a thickness of 2 mm and a diameter of 8 inches was arranged
15 in this chamber. Sheet-like Connector M was then arranged
on the electrode plate so as to bring the front-surface
electrode parts thereof into contact with the electrode
plate. Anisotropically Conductive Connector Cl was
arranged on this sheet-like connector in alignment in such
20 a manner that the conductive parts for connection thereof
are located on the respective back-surface electrode parts
in Sheet-like Connector M, and Inspection Circuit Board T
was arranged on to this anisotropically conductive
connector in alignment in such a manner that the inspection
25 electrodes thereof are located on the respective conductive
parts for connection of Anisotropically Conductive

Connector Cl. Further, a pressing plate was arranged on



. 10! 109%Z& ()-, 109Z& () - 99@10%Zé& () -,

M 109@2& () -, f109&Z& ()-sM 109&Z& () - @Nf dEbC

10!, 109&2& () -yS109%Z& () - 109@& () - 109@Z& 2%-, 109@& () -yS109&Z& () - f NdEbC
100/ 1 109@& ()-- 109@& ()-+109&& ()-L$: ! 109Z& ()- Y' 9109@Z& ()-

109@& () - N+def gdYNC 10!i 10Z 10Z 10299100@&' () Y7

109@2& ()-f51092& ()-3z109@& ()-, 1z 109&Z& ()-gj " aBYNC 10!i 8#10%&' ()-S3

200 08 i, SR e e i 5.0, SR Bty aevc

10! 110%&' ( } kel | 10%
'100/;&' 0- )"QC" f #%%ﬁ@r‘?ﬁg%%ﬁ%(f)dwﬁh( %é&ll(()l)kleg‘%%oggﬁﬁ(g 8/ apd

109%& () - 851%@56)“)65?1?@%%@ b&ﬁ&@@é&@c}r{&&%ﬁ@'w&@ %%s(é #@r%/& 0 -
y, #1098 ()- 1y, #10%+& () - @10%& () - @L0YE ()- @V’ (>(F(G(H(I(L(u1

10! 1 91098& thamb@rlOthe o ening of the chamber was clos R
10SY710%& ()-f/ #109%& () -! /#10%&&&' ()-%X109% ()-L(MO P( Q R(yS( T(x™. @ KH |

109B&' ()5 P. 1h@¥B&tGihnPCcilRUBE BRoalRd M0%B& d +hE0WB& ilng,P.-and the
109B& ()-P. T(V(W _( (b(c(d(oU; @KH | 109B& ()-P. 109B& ()-P. 109B& ()-P.
109B&' () - P. eleUB&oh)- B1at@¥8B&d( shRet-1ike Connector M, Sheet-like
Connector M and Anisotropically Conductive Connector C1,
and Anisotropically Conductive Connector Cl and circuit
board for inspection were adjusted by the pressing plate so
10 as to be brought into contact with each other or into
contact under slight pressure with each other.
Air within the chamber was evacuated at room
temperature (25°C) through the evacuation pipe by means of
a vacuum pump to reduce the pressure within the chamber to
15 1,000 Pa. One inspection electrode was then selected from
among 10,400 inspection electrodes in Inspection Circuit
Board T, and an electric resistance between the selected
inspection electrode and any other inspection electrode was
successively measured to record a half of the electric
20 resistance value measured as a conduction resistance
between conductive parts for connection in Anisotropically
Conductive Connector Cl and to count the number of
conductive parts for connection that the conduction
resistance was 2 Q or higher.
25 After completion of the above-described process,

Inspection Circuit Board T, Anisotropically Conductive

Connector Cl and Sheet-like Connector M were removed from
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thereby counting the number of conductive parts for

connection that the conduction resistance was 2 Q or
higher.

5 The results are shown in the following Table 1.
<Comparative Example 1>

An anisotropically conductive connector was produced
in the same manner as in Example 1 except that the material
of the frame plate was changed from covar to a stainless

10 steel (SUS304, saturation magnetization: 0.01 Wb/m?;
coefficient of linear thermal expansion: 1.7 x 107°/K) .
This anisotropically conductive connector will hereinafter
be referred to as “Anisotropically Conductive Connector C2".

The supported parts (25) and the insulating parts

15 (23) in the functional parts (21) of the elastic
anisotropically conductive films (20) in Anisotropically
Conductive Connector C2 were observed. As a result, it was
confirmed that the conductive particles are scarcely
present in the supported parts (25) and that the conductive

20 particles are present in the insulating parts (23) in the
functional parts (21).

Test 1 and Test 2 in Example 1 were performed in the
same manner as in Example 1 except that Anisotropically
Conductive Connector C2 was used in place of

25 Anisotropically Conductive Connector Cl.

The results are shown in the following Table 1.

<Comparative Example 2>
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- in Example 1 except that no recessed parts were formed in

the non-magnetic substance layers in the bottom force was
produced, and a spacer having a thickness of 100 um, a

5 diameter of 8 inches and circular through-holes and
composed of stainless steel (SUS304) was produced.

To 100 parts by weight of addition type liquid
silicone rubber were added and mixed 35 parts by weight of
conductive particles having an average particle diameter of

10 12 um. Thereafter, the resultant mixture was subjected to
a defoaming treatment by pressure reduction, thereby
preparing a molding material for molding the elastic
anisotropically conductive films. In the above-described
process, those (average amount coated: 20 % by weight of

15 the weight of the core particles) obtained by plating core
particles formed of nickel with gold were used as the
conductive particles.

The spacer described above was arranged on the
molding surface of the bottom force in the mold, the

20 molding material was filled into the through-holes in the
spacer to form molding material layers, and the top force
was further superimposed in alignment on the molding
material layers and the spacer.

The molding material layers formed between the top

25 force and the bottom force were subjected to a curing
treatment under conditions of 100°C and 1 hour while

applying a magnetic field of 2 T to portions located
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producing an anisotropically conductive sheet. This
anisotropically conductive sheet will hereinafter be
5 referred to as “Anisotropically Conductive Sheet S”.
Anisotropically Conductive Sheet S will be described
specifically. Thirteen conductive parts for connection
were arranged in a line in the vertical direction at a
pitch of 120 um in each of regions corresponding to the
10 regions Al to A7 and A9 to Al9 of the electrodes to be
inspected in Wafer W for test. The conductive parts for
connection each have dimensions of 60 pm in the vertical
direction and 200 pm in the lateral direction, and the
thickness thereof is 150 pum. On the other hand, 26
15 conductive parts for connection are arranged in a line in
the vertical direction at a pitch of 120 um in a region
corresponding to the region A8 of the electrodes to be
inspected in Wafer W for test. The conductive parts for
connection each have dimensions of 60 Mm in the vertical
20 direction and 200 pm in the lateral direction, and the
thickness thereof is 150 Mm. The thickness of each
insulating part is 100 pm.
Anisotropically Conductive Sheet S thus obtained was
observed. As a result, it was confirmed that the
25 conductive particles are present in the insulating parts.
A heat-resistant adhesive was applied to other

regions than the inspection electrodes on the surface of
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Sheet S was arranged on this Inspection Circuit Board T in
alignment in such a manner that the conductive parts for
connection thereof are located on the respective inspection
electrodes of Inspection Circuit Board T to integrally bond
Anisotropically Conductive Sheet S to Inspection Circuit
Board T, thereby producing a probe member.

Test 1 and Test 2 in Example 1 were performed in the
same manner as in Example 1 except that the probe member
described above was used in place of Anisotropically
Conductive Connector Cl and Inspection Circuit Board T.

The results are shown in the following Table 1.
<Comparative Example 3>

A frame plate having a thickness of 60 Um and a
diameter of 8 inches and circular anisotropically
conductive film-arranging holes and made of covar was
produced, and two spacers each having a thickness of 20 pm,
a diameter of 8.5 inches and circular through-holes and
made of stainless steel (SUS304) were produced.

To 100 parts by weight of addition type liquid
silicone rubber were added and mixed 35 parts by weight of
conductive particles having an average particle diameter of
12 pm. Thereafter, the resultant mixture was subjected to
a defoaming treatment by pressure reduction, thereby
preparing a molding material for molding elastic
anisotropically conductive films. In the above-described

process, those (average amount coated: 20 % by weight of
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particles formed of nickel with gold were used as the
conductive particles.

The molding material prepared was applied to the

5 surfaces of the top force and bottom force of the mold used
in Example 1, thereby forming molding material layers, and
the frame plate was superimposed in alignment on the
molding surface of the bottom force through the spacer for
the side of the bottom force. Further, the top force was

10 superimposed in alignment on the frame plate through the
spacer for the side of the top force.

The molding material layers formed between the top
force and the bottom force were subjected to a curing
treatment under conditions of 100°C and 1 hour while

15 applying a magnetic field of 2 T to portions located
between the corresponding ferromagnetic substance layers in
the thickness-wise direction by electromagnets, thereby
forming an elastic anisotropically conductive film in each
of the anisotropically conductive film-arranging holes of

20 the frame plate, thus producing an anisotropically
conductive connector. This anisotropically conductive
connector will hereinafter be referred to as
“Anisotropically Conductive Connector C31”".

The elastic anisotropically conductive films thus

25 obtained will be described specifically. Thirteen
conductive parts for connection were arranged in a line in

the vertical direction at a pitch of 120 um in each of
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of the electrodes to be inspected in Wafer W for test. The
conductive parts for connection each have dimensions of 60
Mm in the vertical direction and 200 um in the lateral

5 direction, and the thickness thereof is 150 um. On the
other hand, 26 conductive parts for connection are arranged
in a line in the vertical direction at a pitch of 120 Hm in
a region corresponding to the region A8 of the electrodes
to be inspected in Wafer W for test. The conductive parts

10 for connection each have dimensions of 60 pm in the

vertical direction and 200 pum in the lateral direction, and
the thickness thereof is 150 um. The thickness of each
insulating part in the functional part is 100 pm. The
thickness (thickness of one of the forked portion) of the

15 supported part is 20 pm.

The elastic anisotropically conductive films in
Anisotropically Conductive Connector C3 thus obtained were
observed. As a result, it was confirmed that the
conductive particles are present in the insulating parts in

20 the functional parts.

Test 1, Test 2 and Test 5 in Example 1 were performed
in the same manner as in Example 1 except that
Anisotropically Conductive Connector C3 was used in place
of Anisotropically Conductive Connector Cl.

25 The results are shown in the following Table 1.

Table 1
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confirmed that according to the anisotropically conductive
connector of Example 1, good conductivity is achieved in
the conductive parts for connection and necessary

5 insulating property is achieved between adjacent conductive
parts for connection in the elastic anisotropically
conductive films even when the pitch among the conductive
parts for connection is small, and a good electrically
connected state is stably retained even by environmental

10 changes such as thermal hysteresis by temperature change.

EFFECTS OF THE INVENTION

Since the anisotropically conductive connectors

according to the present invention are obtained by

15 subjecting the molding material layers to a curing
treatment in a state that the conductive particles have
been retained in portions to become the supported parts in
the molding material layers by applying a magnetic field to
those portions in the formation of the elastic

20 anisotropically conductive films, the conductive particles
existing in the portions to become the supported parts in
the molding material layers, i.e., portions located above
and below the inner peripheries about the anisotropically
conductive film-arranging holes in the frame plate are not

25 gathered at the portions to become the conductive parts for
connection, so that the conductive particles are prevented

from being contained in excess in the conductive parts for
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films, particularly, the conductive parts for connection
located most outside. Accordingly, there is no need of
reducing the content of the conductive particles in the
5 molding material layers, so that good conductivity is

achieved with certainty in all the conductive parts for
connection in the elastic anisotropically conductive films,
and moreover sufficient insulating property between
adjacent conductive parts for connection and between the

10 frame plate and the conductive parts for connection
adjacent thereto can be achieved with certainty.

Since each of the anisotropically conductive film-
arranging holes in the frame plate is formed corresponding
to an electrode region in which electrodes to be inspected

15 have been formed in each of integrated circuits in a wafer
as an object for inspection, and the elastic
anisotropically conductive film arranged in the each of the
anisotropically conductive film-arranging hole may be small
in area, the individual elastic anisotropically conductive

20 films are easy to be formed. In addition, since the
elastic anisotropically conductive film small in area is
little in the absolute quantity of thermal expansion in a
plane direction of the elastic anisotropically conductive
film even when it is subjected to thermal hysteresis, the

25 thermal expansion of the elastic anisotropically conductive
film in the plane direction is surely restrained by the

frame plate by using a material having a low coefficient of
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plate. Accordingly, a good electrically connected state

1098& (

can be stably retained even when the WLBI test is performed
on a large-area wafer.

5 The positioning holes are formed in the frame plate,
whereby positioning to the wafer as the object for
inspection or the circuit board for inspection can be
easily conducted.

The air circulating holes are formed in the frame

10 plate, whereby air existing between the anisotropically
conductive connector and the circuit board for inspection
is discharged through the air circulating holes of the
frame plate at the time the pressure within a chamber is
reduced when that by the pressure reducing system is

15 utilized as the means for pressing the probe member in an
inspection apparatus for wafer, thereby being able to
surely bring the anisotropically conductive connector into
close contact with the circuit board for inspection, so
that necessary electrical connection can be achieved with

20 certainty.

At least one conductive part for non-connection that
is not electrically connected to any electrode to be
inspected in the wafer as the object for inspection and
extends in the thickness-wise direction is formed in the

25 functional part in the elastic anisotropically conductive
film, whereby an excessive amount of the conductive

particles can be surely prevented from being contained in
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elastic anisotropically conductive film has comparatively
many conductive parts for connection, or it has at least 2
conductive parts for connection arranged with a great
5 clearance between them.

According to the production process of the present
invention, there can be advantageously produced an
anisotropically conductive connector, by which positioning,
and holding and fixing to a wafer as an object for

10 inspection can be conducted with ease even when the wafer
has a large area, and the pitch of electrodes to be
inspected is small, and moreover good conductivity can be
achieved with certainty as to all the conductive parts for
connection, and insulating property between adjacent

15 conductive parts can be achieved with certainty.

According to the probe member of the present
invention, positioning, and holding and fixing to a wafer
as an object for inspection can be conducted with ease even
when the wafer has a large area, and the pitch of

20 electrodes to be inspected is small, and high reliability
on connection to each electrode to be inspected can be
achieved because the probe member has the anisotropically

conductive connector of the above.
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2
3 [l1] An anisotropically conductive connector suitable

4 for use in conducting electrical inspection of each of a

5 plurality of integrated circuits formed on a wafer in a

6 state of the wafer, which comprises:

7 a frame plate in which a plurality of anisotropically

8 conductive film-arranging holes each extending in a

9 thickness-wise direction of the frame plate are formed

10 corresponding to electrode regions, in which electrodes to
11 be inspected of the integrated circuits in the wafer as an
12 object for inspection have been formed, and a plurality of
13 elastic anisotropically conductive films arranged in the

14 respective anisotropically conductive film~arranging holes
15 in this frame plate and each supported by the inner

16 peripheral edge about the anisotropically conductive film-
17 arranging hole, wherein

18 each of the elastic anisotropically conductive films
19 is composed of a functional part composed of a plurality of
20 conductive parts for connection each containing conductive
21 particles exhibiting magnetism at high density and

22 extending in the thickness-wise direction of the film and
23 arranged correspondingly to the electrodes to be inspected
24 of the integrated circuits in the wafer as an object for

25 inspection, and insulating part insulating these conductive
26 parts for connection mutually, and supported part

27 integrally formed at a peripheral edge of the functional
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29 anlsotroplcally conductive film-arranging hole in this

30 frame plate, and the supported part contains the conductive

31 particles exhibiting magnetism.

1 [2] The anisotropically conductive connector

2 according to claim 1, wherein the frame plate has a

3 saturation magnetization of at least 0.1 Wb/m? at least at
4 the inner peripheral edges about the anisotropically

5 conductive film-arranging holes thereof.

1 {31 The anisotropically conductive connector
2 according to claim 1, wherein the whole of the frame plate
3 1is formed by a magnetic substance having a saturation

4 magnetization of at least 0.1 Wb/m”.

1 [4] The anisotropically conductive connector
2 according to claim 3, wherein positioning holes each
3 extending through in the thickness-wise direction of the

4 frame plate are formed in the frame plate.

1 [5] The anisotropically conductive connector
2 according to claim 4, wherein air circulating holes each
3 extending through in the thickness-wise direction of the

4 frame plate are formed in the frame plate.

1 [6] The anisotropically conductive connector
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3 thermal expansion of the frame plate is at most 3 x 107°/K.

1 [7] The anisotropically conductive connector

2 according to claim 6, which is being used in a burn—-in test.

1 [8] The anisotropically conductive connector

2 according to claim 7, wherein conductive parts for non-

3 connection that are not electrically connected to any

4 electrode to be inspected of the integrated circuits in the
5 wafer as the object for inspection and extend in the

6 thickness-wise direction are formed in the functional part
7 of each of the elastic anisotropically conductive films in
8 addition to the conductive parts for connection, and the

9 conductive parts for non-connection contain the conductive
10 particles exhibiting magnetism at high density and are

11 insulated from the conductive parts for connection by the

12 insulating part.

1 [9] A process for producing the anisotropically

2 conductive connector according to any one of claims 1 to 7,
3 which comprises the steps of:

4 providing the frame plate in which a plurality of the
5 anisotropically conductive film-arranging holes each

6 extending in the thickness-wise direction of the frame

7 plate are formed corresponding to the electrode regions, in

8 which the electrodes to be inspected of the integrated
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10 been formed,

11 forming molding material layers for elastic

12 anisotropically conductive films in which the conductive
13 particles exhibiting magnetism are dispersed in a liquid
14 polymer-forming material, which will become an elastic

15 polymeric substance by a curing treatment, in the

16 respective anisotropically conductive film-arranging holes
17 of the frame plate and at inner peripheries thereabout, and
18 applying to the molding material layers a magnetic
19 field having higher intensity at portions to become

20 conductive parts for connection and portions to become

21 supported parts than the other portions, thereby gathering
22 the conductive particles in the molding material layers at
23 the portions to become the conductive parts for connection
24 in a state that at least the conductive particles existing
25 in the portions to become the supported parts in the

26 molding material layer are retained in these portions, and
27 orienting conductive particles in the thickness-wise

28 direction, and in this state, subjecting the molding

29 material layers to a curing treatment to form the elastic

30 anisotropically conductive films.

1 [10] The production process of the anisotropically
2 conductive connector according to claim 9, wherein the
3 molding material layers are formed in the respective

4 anisotropically conductive film-arranging holes of the
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5 frame plate and at inner peripheries thereabout by:

6 providing a mold composed of a top force and a bottom
7 force, on which ferromagnetic substance layers have been

8 respectively formed in accordance with a pattern

9 corresponding to a pattern of the conductive parts for

10 connection in the elastic anisotropically conductive films
11 to be formed,
12 coating molding surfaces of one or both of the top
13 force and bottom force of the mold by screen printing with
14 a molding material in which the conductive particles
15 exhibiting magnetism are dispersed in the liquid polymer-
16 forming material, which will become the elastic polymeric
17 substance by the curing treatment, and

18 superimposing the top force and bottom force on each

19 other through the frame plate.

1 [11] A process for producing the anisotropically

2 conductive connector according to any one of claims 1 to 7,
3 which comprises the steps of:

4 providing the frame plate in which a plurality of the
5 anisotropically conductive film-arranging holes each

6 extending in the thickness-wise direction of the frame

7 plate are formed corresponding to the electrode regions, in
8 which the electrodes to be inspected of the integrated

9 circuits in the wafer as the object for inspection have

10 been formed,

11 arranging a spacer, in which through-holes each
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14 extending in the thickness-wise direction of the frame
15 plate are formed corresponding to the said elastic
16 anisotropically conductive films, on one surface or both
17 surfaces of the frame plate, and forming molding material
18 layers for elastic anisotropically conductive films in
19 which the conductive particles exhibiting magnetism are
20 dispersed in a liquid polymer-forming material, which will
21 Dbecome an elastic polymeric substance by a curing treatment,
22 in the anisotropically conductive film-arranging holes of
23 the frame plate and the through-holes of the spacer, and
24 applying to the molding material layers a magnetic
25 field having higher intensity at portions to become
26 conductive parts for connection and portions to become
27 supported parts than the other portions, thereby gathering
28 the conductive particles in the molding material layers at
29 the portions to become the conductive parts for connection
30 1in a state that at least the conductive particles existing
31 in the portions to become the supported parts in the
32 molding material layer are retained in these portions, and
33 orienting the conductive particles in the thickness-wise
34 direction, and in this state, subjecting the molding
35 material layers to a curing treatment to form the elastic

36 anisotropically conductive films.

1 [12] The production process of the anisotropically
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4 conductive film-arranging holes of the frame plate and the
5 through-holes of the spacer by:
6 providing a mold composed of a top force and a bottom
7 force, on which ferromagnetic substance layers have been
8 respectively formed in accordance with a pattern
9 corresponding to a pattern of the conductive parts for
10 connection in the elastic anisotropically conductive films
11 to be formed,
12 coating molding surfaces of one or both of the top
13 force and bottom force of the mold by screen printing with
14 a molding material in which the conductive particles
15 exhibiting magnetism are dispersed in the liquid polymer-
16 forming material, which will become the elastic polymeric
17 substance by the curing treatment, and
18 superimposing the top force and bottom force on each

19 other through the frame plate and the spacer arranged on

20 one surface or both surfaces of the frame plate.

1 [13] A process for producing the anisotropically

2 conductive connector according to claim 8, which comprises
3 the steps of:

4 providing the frame plate in which a plurality of the
5 anisotropically conductive film-arranging holes each

6 extending in the thickness-wise direction of the frame

7 plate are formed corresponding to the electrode regions, in



y&SH10% & () - WWNVONPWIVWWOXv U410 N SH10%& ()- SH109KK& ()- SH109&3k&' () -
| 109&Kké& ()-10!10! 10! 37 109 & ()-0Xi XXdYZazz| [: vU410 N &#10%?k& () - -
SH109KKk& ()- SH109%KK& ()- S#109%&k& AL S#H10%kgk&' () -

SH10%' k& ()-ZZa[[\[\\\|[:-410kkN &#109%kk& ()-- &#109%KKk& ()--

N&#L1O0VR ()-- &H#10%KK&' ()-- &#109%Kk& ()-- &#10%<k&' ()--\\\\\]{]. bA410kkN
ffl\/$10%&' ()- ffMBLO%& ()- 9%0%W& ()- tY0%R& (

8 0t RN s R P B S  TNA
é?f”ﬁfé‘%f%- R e aasky i aﬁléﬁ)e%%é B e B, G peen
gwig«fo . ?%9145&'() f#lO%&'() dd6eeef f { Z9bU410  y3(3" 10%EE& () -

forming molding material layers for elastic
12 anisotropically conductive films in which the conductive
13 particles exhibiting magnetism are dispersed in a liquid
14 polymer-forming material, which will become an elastic
15 polymeric substance by a curing treatment, in the
16 respective anisotropically conductive film-arranging holes
17 of the frame plate and at inner peripheries thereabout,
18 applying to the molding material layers a magnetic
19 field having higher intensity at portions to become
20 conductive parts for connection, portions to become
21 conductive parts for non-connection and portions to become
22 supported parts than the other portions, thereby gathering
23 the conductive particles in the molding material layers at
24 the portions to become the conductive parts for connection
25 and the portions to become the conductive parts for non-
26 connection in a state that at least the conductive
27 particles existing in the portions to become the supported
28 parts in the molding material layer are retained in these
29 portions, and orienting the conductive particles in the
30 thickness-wise direction, and in this state, subjecting the
31 molding material layers to a curing treatment to form the

32 elastic anisotropically conductive films.

1 [14] The production process of the anisotropically
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4 anisotropically conductive film-arranging holes of the

5 frame plate and at inner peripheries thereabout by:

6 providing a mold composed of a top force and a bottom

7 force, on which ferromagnetic substance layers have been

8 respectively formed in accordance with patterns

9 corresponding to patterns of the conductive parts for
10 connection and the conductive parts for non-connection in
11 the elastic anisotropically conductive films to be formed,
12 and
13 coating molding surfaces of one or both of the top
14 force and bottom force of the mold by screen printing with
15 a molding material in which the conductive particles
16 exhibiting magnetism are dispersed in the ligquid polymer-
17 forming material, which will become the elastic polymeric
18 substance by the curing treatment, and
19 superimposing the top force and bottom force on each

20 other through the frame plate.

1 [15] A process for producing the anisotropically

2 conductive connector according to claim 8, which comprises
3 the steps of:

4 providing the frame plate in which a plurality of the
5 anisotropically conductive film-arranging holes each

6 extending in the thickness-wise direction of the frame

7 plate are formed corresponding to the electrode regions, in
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12 having a shape conforming to the plane shape of each

13 elastic anisotropically conductive film to be formed and
14 extending in the thickness-wise direction of the frame

15 plate are formed corresponding to the said elastic

16 anisotropically conductive films, on one surface or both
17 surfaces of the frame plate, and forming molding material
18 layers for elastic anisotropically conductive films in

19 which the conductive particles exhibiting magnetism are

20 dispersed in a liquid polymer-forming material, which will
21 become an elastic polymeric substance by a curing treatment,
22 in the anisotropically conductive film-arranging holes of
23 the frame plate and the through-holes of the spacer, and
24 applying to the molding material layers a magnetic
25 field having higher intensity at portions to become

26 conductive parts for connection, portions to become

27 conductive parts for non-connection and portions to become
28 supported parts than the other portions, thereby gathering
29 the conductive particles in the molding material layers at
30 the portions to become the conductive parts for connection
31 and the portions to become the conductive parts for non-
32 connection in a state that at least the conductive

33 particles existing in the portions to become the supported

34 parts in the molding material layer are retained in these



810% & ()- 03M 10% & ()- 91 rseGr&Y &10% & ()-' &&Y &10% & ()- &Y

&10% & ()-&Y &10% & ()-' &&Y &10% & ()-el + &&Y &10% & ()-&Y &10% & () - &Y
810% & ()-' & &Y &10% & ()- &Y &10% & &% ma@' & *#10% & ()- @

“H#10% & ()--) -#10% & ()-- -#100& ()-- -#10% & ()--&Y &10% & () - uvuxy} vUus'
. &10%) & () f 10% & ()-10)10) #10) *#10% & ()- @ *#10% & () - @

*#10%?/&'( vU4' c #10% & () - #1099& () - #10% & ()- 1&10% & () -f

1e10% 1) o Sﬁ‘é@é&&%@ oRiBhratE) TRl Eends pRE EHEpER e ()

et v Sl a- gl oy ke e Lo i

" - 138D %ﬁ#ﬁfﬁ%iy% %yeeg £h & % E]N@?gm@k\mow %[rfxﬂc'}{'éf

HY®) / 5: Y?Dvl ] ov LNPRT nprtsn;

VI~ )twg . #!aleBEPsﬂx%lu gﬁéai%dkbhau%%%’é" $2Gmd) 0356; :
>ACNG LOXRATr WbY] _bd! g#i vl nTp: sxuyy{? RA& V]I N 1J |KF<ee4XI[xu<txctq F

N=; OKj " L: eTD7|\#t$ C&E( )+l .[/9134579: >@ D. F' G KNQRSUWW YE] \
A abdj f*hLi xI m/ gBr st vxl ye{j } =aMI$*r Yl ay[ &?| * MtygAWSGHE\ &r @ Ng™ D

) "#@L(T(A(( ((((££6( (43 )pIodudtddy BIJdad )33 ) hE *ar B¢ pt b4 nLy* ** ****
**++@&/+A&L+[+r+|+++++++++++,,@67 E, V,b,j,,.s024_582: <b7ZBCGISKLVNPQSUVDXZ\

. bdf ghl noegrB%az i NeUdonnkt #$%ae):6td1n£;03;3365§1&915 wherein the
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ] " _~ abcdefghljklnnopqrstuvmuyz{|}~

" #EYR (3) * 1o 1d01gd3456é89a]l layers are formed in the anisotropically
<=>? @GABCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ _" abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti mes
New RomdnAr tahfodtiee EenMhhaRoahgEngr iddedDocunbrt Erame plate and the
I"#$9R ()*+,-./0123456789: ;

<=>7 @\BGDEFGh Ky IMNOPDRS TUVVKRE| spaceabbgef ghi j kI mopqgr st uvwxyz{|} ~

" #$UR' ()*+,-./0123456789: ;

<=>7? @GABGDEFGHI JKLIMNOPLRETUVHKNZL Y] comppeddf ghi pkEapopgrseuangdy2{ ppttom

7 force, on which ferromagnetic substance layers have been

8 respectively formed in accordance with patterns

9 corresponding to patterns of the conductive parts for

10 connection and the conductive parts for non-connection in
11 the elastic anisotropically conductive films to be formed,
12 and

13 coating molding surfaces of one or both of the top
14 force and bottom force of the mold by screen printing in
15 which a molding material in which the conductive particles
16 exhibiting magnetism are dispersed in the liquid polymer-
17 forming material, which will become the elastic polymeric
18 substance by the curing treatment, and
19 superimposing the top force and bottom force on each
20 other through the frame plate and the spacer arranged on

21 one surface or both surfaces of the frame plate.
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[17] A probe member suitable for use in conducting
electrical inspection of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which
comprises:

a circuit board for inspection, on the surface of
which inspection electrodes are formed in accordance with a
pattern corresponding to a pattern of electrodes to be
inspected of the integrated circuits in the wafer as an
object for inspection, and the anisotropically conductive
connector according to claim 7 arranged on the surface of

the circuit board for inspection.

[18] A probe member suitable for use in conducting
electrical inspection of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which
comprises:

a circuit board for inspection, on the surface of
which inspection electrodes are formed in accordance with a
pattern corresponding to a pattern of electrodes to be
inspected of the integrated circuits in the wafer as an
object for inspection, and the anisotropically conductive
connector according to claim 8 arranged on the surface of

the circuit board for inspection.

[19] The probe member according to claim 17, wherein
the coefficient of linear thermal expansion of the frame

plate is at most 3 x 104/K, and the coefficient of linear
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thermal expansion of a base material making up the circuit

board for inspection is at most 3 x 107°/K.

[20] The probe member according to claim 18, wherein
the coefficient of linear thermal expansion of the frame
plate is at most 3 x 107°/K, and the coefficient of linear
thermal expansion of a base material making up the circuit

board for inspection is at most 3 x 107°/K.

[21] The probe member according to claim 17, wherein
a sheet-like connector is arranged on the anisotropically
conductive connector, the sheet-like connector being
composed of an insulating sheet and a plurality of
electrode structures each extending in a thickness-wise
direction of the insulating sheet and arranged in
accordance with a pattern corresponding to the pattern of

the electrodes to be inspected.

[22] The probe member according to claim 18, wherein
a sheet-like connector is arranged on the anisotropically
conductive connector, the sheet-like connector being
composed of an insulating sheet and a plurality of
electrode structures each extending in a thickness-wise
direction of the insulating sheet and arranged in
accordance with a pattern corresponding to the pattern of

the electrodes to be inspected.
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[23] The probe member according to claim 19, wherein
a sheet-like connector is arranged on the anisotropically
conductive connector, the sheet-like connector being
composed of an insulating sheet and a plurality of
electrode structures each extending in a thickness-wise
direction of the insulating sheet and arranged in
accordance with a pattern corresponding to the pattern of

the electrodes to be inspected.

{24] The probe member according to claim 20, wherein
a sheet-like connector is arranged on the anisotropically
conductive connector, the sheet-like connector being
composed of an insulating sheet and a plurality of
electrode structures each extending in a thickness-wise
direction of the insulating sheet and arranged in
accordance with a pattern corresponding to the pattern of

the electrodes to be inspected.



