FOR PRODUCI NG THE SAME AND | TS APPLI CATI ON TECHN

FI ELD The present invention relates to a sheet-I|ike
probe used in electrical inspection of circuit

devi ces, and a production précess and application
"thereof, and nore particularly to a sheet-1ike probe
suitable for use in conducting electrical inspection
of, for exanple, a. plurality of integrated circuits
formed on a wafer in a skatgrpfrdipe wafer, and a
production process and applications thereof.
BACKGROUND ART In electrical inspection of, for
exanpl e, wafers, on which a great nunber of

I NtsggEat-edke | PROBH,S BROCESBEEOR PRODEUINDITHE SAMEt AND ITS
devi ces of electronic parts such as sem conductor

devi ces, a probe devi ce XRAIRIIONpecti on el ectrodes
arranged in accordance with a pattern corresponding to
a pattern of electrodes to be inspected of a circuit
device to be inspected is used. As such a probe

dE@?%%EC%ﬁnFﬁ§§DUsed that, on which inspection

| ect [ i t .pr ob : d i
o oEt{ 8E S5 L EPCEL A AEoE £, CPTRSEY, 0 2Pl
'H%&C{I‘?deﬂe%&i\é%ﬁegnsﬁeé?{éﬁ cﬁLDQ:q_r%ugg éi\?érfé‘esa YAt
nu C a

er of integrate rcuits ve been forned, it is
hoVeYer £ NAC §TSREY st Andl £ BP0 A B ¥hedbEAL and more

"6 April 2006 1 DESCRI PTI ON SHEET- LI KE PROBE, PR@%&E@ZNM

particularly to a sheet-like probe suitable for use in
conducting electrical inspection of,rfor example, a
plurality of integrated circuits formed on a wafer in a
state of the wafer, and a production process and

‘applications thereof.

BACKGROUND ART

In electrical inspection of, for example, wafers, on
which a great number of integrated circuits have been
formed, or circuit devices of electronic parts such as
semiconductor devices, a probe device having inspection
electrodes arranged in accordance with a pattern
corresponding to a pattern of electrodes to be inspected of
a circuit device to be inspected is used. As such a probe
device, may be used that, on which inspection electrodes
(inspection probes) each composed of a pin or blade are
arranged.

When the circuit device to be inspected is a wafer,




~nunber of inspection probes upon production of a g ﬁ%¥E§006
. device for inspecting the wafer, so that such a pro

devi ce becones extrenely expensive. In addition, when
the pitch of electrodes to be inspected is snall, t he
production of the probe devic2z itself becones -
difficult. Further, since warpage generally occurs on
waf ers, and the condition of the warpage varies with

i ndi vidual products (wafers), it is difficult in fact
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pro e device I nto contact a great nu

elegehbadest t0; heReatbeds o4y N& Mahahe a very great
respectlvely For the above reasons, in recent years,

t hampehast hegreqpriepopedbas piphe p&@rddlcwaﬁrbsi Nprdbe
circuit board for inspection, on one surface of which

adptucal f¢y ofspdatspgcthenvafeact rsedebahayeciherpifadrened
in accordance with a pattern corresponding to a
paevern fcwlsscerddencty bypensisisect &, adghition, when the
ani sotropi cally conductive sheet arranged on one
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followng Prior Art. 1 and Prior Art.
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described. As illustrated in Fig. 42, this 6 Apri
2006n B isigeictlibkeppobbe &0 thas paobkededl @ cimtculcahtact
insulating sheet 91 conposed of, for exanple, a resin
swicth as gyseity npinder ¢h ¢hdatrodegl 4bi hg Sraetci@®ld oa the
plurality of

wafer respectively.

For the above reasons, in recent years, there has
been proposed a probe card comprising a circuit board for
inspection, on one surface of which a plurality of
inspection electrodes have been formed in accordance with a
pattern corresponding to a pattern of electrodes to be
inspected, an anisotropically conductive sheet arranged on
one surface of the circuit board for inspection, and a
sheet-like probe arranged on the anisotropically conductive
sheet and obtained by arranging, in an insulating sheet, a
plurality of electrode structures each extending through in
a thickness-wise direction of the insulating sheet (see,
for example, the following Prior Art. 1 and Prior Art. 2).

The sheet-like probe in such a probe card is

specifically described. As illustrated in Fig. 42, this




el ectrode structures 95 extending in a thickness-gMs8 5406

direction of the sheet are arranged in accordance

a pattern corresponding to a pattern of electrodes to

be inspected of a circuit device to be inspected.

Each of the electrode structlures 95 is fornmed by

integrally connecting a projected front-surface

el ectrode part 96 exposed to-a front surface of the -

i nsulating sheet 91 and a plate-like ‘back-surface
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i nsuT at’i'ng sheet to each other through a short
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~thickness-wi se direction of the insulating sheet 91.

| b Bediildeon, 18 thig-iddkethabdinge feabera 92 veanpes esie

of, for exanple, a ceramc 1is provided at a

peraeqghedel sedgetpoeti 9h @ftddid ngndul at thfcksdreetwi@s.

Thi s hol di ng nenber 92 serves to control therma

ekpadiiom off tthe Bhset atemgmhegeddini aceopdanme with a

direction thereof, thereby preventing positional .
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6- April 2006 conducting inspection of such a wafer, it

i orecesFary bOectsedd hairthavi egpaskarge aneak surface of

corresponding to the wafer and at |east 5,000 or

1he00Bselettingdehset Utk trcesaghr ahjed dhreugl tackhoft 160

m or | ess. The coefficient of l|inear thermal expansion

ofirguit part 98 extending through in the thickness-wise
__qireétion of the inswulating sheet 91. In addition, a ring-
like heolding member 92 composed of, for example, a ceramic
is provided at a peripheral edge portion of the insulating.
sheet 21. This holding member 92 serves to control thermal
expansion of the insulating sheet 91 in a plane direction
thereof, thereby preventing positional deviation between
the electrode structures 95 and the electrodes to be
inspected by temperature changes a burn-in test.
However, such a sheet-like probe involves the
following problems.
On a wafer, for example, having a diameter of at
least 8 inches, at least 5,000 or 10,000 electrodes to be

.inspected are formed, and a pitch between the electrodes to

be inspected is 160 MPm or less. As-a sheet-like probe for




material formng the wafer, for exanple, silicongdg,. .
about 3.3 x 10-6/K, while the coefficient of Ii€g§?ﬂ2006
thermal expansion of a material formng the

i nsul ating sheet in the sheet-Ilike probe, for

exanple, polyimde is about 45 x 10-5/K .
Accordingly, when a wafer and a sheet-|ike probe each
having a diameter of, for exanple, 30 cmat 25C are
heated from 20C to 120C, a change of the dianeter of
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~of the dianeter of the |nsdfat|ng sheet in the

Sheet +1hd K HQRE af @AEHE S dea32dHBsp2dtRAtt& the wafer and
di fference in thernmal expansion between both is 1,251
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thermal "expansion in a plane direction is caused

bhet weerof tiled waf er asek t he i nsul ating sheet in the
sheet-1ike probe as described above, it is difficult

to suré&hg prelemiengosift Lonahr deveend orrperiéen ¢he

el ectrode structures and the el ectrodes to be
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cannot be stably 6 Apri retai ned- In addition
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circuit device, it is difficult to surely prevent

Resid herdhgdaviahherebeliffeddrt beafbee! rptlen sitr actarese
and the electrodes to be inspected by tenperature
dlegrige’s firomt B hurn-li20°¢ esd attveryea ofi tbh diameter of the
wafer is theoretically only 99 Um, while a change of the
~diameter of the insulating sheet in the sheet-like probe
reaches 1,350 Um, so that a difference in thermal expansion
between both is 1,251 Hm.

When a great difference in the absclute gquantity of
thermal expansion in a plane direction is caused between
the wafer and the insulating sheet in the sheet-like probe
as described above, it is difficult to surely prevent
positional deviation between the electrode structures and
the electrodes to bhe inspected by temperature changes in
the burn-in test even when the peripheral edge portion of
" the insulating sheet is fixed by the holding member having:
a coefficient of linear thermal expansion equivalent to the

coefficient of linear thermal expansion of the wafer, so

that a good electrically connected state cannot be stably




bet ween the el ectrodes to be inspected is 50 mor .
| ess, so that a good electrically connected staf%Apnlmxm
cannot be stably retained. In order to solve such a
problem Prior Art. 1 proposes a-neans for rel axing

the thermal expansion of the5 insulating sheet by

fixing the insulating sheet to the holding nenber in

a state tension has been applied to the insulating
sheet. However, in such a neans, it is extrenely
difficus to evenly apply- the tension to the

insulating sheet in all directions of the plane

di rectipraddwerienf, avdnawhahance Hjedthert eNshOion is a
applied to the.insulating sheet is changed by formng
tdiei1el-edkeadeisttictdyeEs:e AS taisegut £icilte Honsul-at yng
sheet cones to have anisotropy on thermal expansion,
goretvieat: eventibeal tdey itdidomabetpansilon dlrchmede
direction of the plane direction can be inhibited,
tHeupdnresxpadston ¢irciedesdipebei bherdatesr b¥Ect i ng
said-one. direction cannot be inhibited. After all,
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structures and the electrodes to be Lns%%cted'b
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the hol ding nenber inthe state tha e tension has
Reeninapplied thereto, a conplicated step of bonding
the insulating sheet to the hol di ng nenber under
heat i ngh icradrequi 66Uye Soudihal propnehl enribhatatncneases
in. production cost is incurred arises. Prior Art. 1:
Jbapanese Ranemis Appd iredbkdnglahd-Opemal expansion of the
insulating sheet by fixing the insulating sheet to the
holding member in a state tension has been applied to the
_.Ainsplating sheet.

However, in such a means, it is extremely difficult
to evenly apply the tension to the insulating sheet in all
directions of the plane direction thereof and a balance of
the tension applied to the insulating sheet is changed by
forming the electrode structures. As a result, the
insulating sheet comes to have anisotropy on thermal

'expansion, so that even when the thermél expansion in one
direction of the plane direction can be inhibited, thermal
expansion in other directions intersecting sald one
directicon cannct be inhibited. After all, the positional
deviation between the electrode structures and the

electrodes to be inspected by temperature changes cannot be

prevented.




No. 2001-15565; Prior Art. 2: Japanese Patent 12006
Application Laid-QOpen No. 2002-184821. DI SCLOSU HE
"THE | NVENTI ON The present invention has been made on

the basis of the foregoing circunstances and has as

its first object the provisi®n of a sheet-1ike probe
capabl e of surly preventing positional deviation:

bet ween el ectrode structures and el ectrodes to be

i nspected by tenperature changes in a burn-in test,

even qunahggt b%eQﬁl%&dEQSQSC%I ntﬁg 1qﬁMa %ﬁeghgﬂégg to

a largéarea o hés "or "greater

Ctﬁ&“ﬁél%#ﬂ@‘ﬁ%mbggelﬁ|£ﬁ@ éﬁaﬁ% q%%&QQEé const n has been

I nspecte which is extrenely snal
capabl & ofnesteald), Y a E6hB1 NiNGA Ged oel s@ﬁamﬁlﬂﬂé

connected state. A second object of the present

| ivenldihd $SHe@t RHOYhéEehdl qimee esmbeapahlier dfeating is
produci ng a sheet-1like prove, by which in a burn-in

t esquipadi tscortdlktdevpathlom bdtatedmcrebees roderoduction
structures and el ectrodes to be inspected by
t@%%%r%ﬂlﬂﬂ§uéﬁ§ﬁgé§l$%55urely prevented even when the
6 April 2006 7 object of inspection is a wafer_having
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th tch of electrodes to b
ﬁ% 'SP éygdﬁép%§ﬁlchelspgxfregels egngflesang tﬁus a
good electrigal |y, conpegied slale 15,1553 ¥, relall

A third object of the present 1nvention Is to provi

andr ol ocargd geapabl e of stably retaining a good
el ectrically connected state in a burn-in test even

when the object of inspection is a wafer having a
| arge area of
DISCLOSURE OF THE INVENTION
The present infention has been made on the basis of
- the foregoing circumstances and has as its first object the
provision of a sheet-like probe capable of surly preventing
positional deviation between eiectrode structures and
electrodes toc be inspected by temperature changes in a
burn-in test, even when the object of inspection is a wafer
having a large area of 8 inches or greater in diameter or a
circuit device, the pitch of electrodes to be inspected of
which is extremely small, and thus capable of stably
retaining a good electrically connected state.
A second object of the present invention is to
provide a process capable of preducing a sheet-like.prove,
by which in a burn-in test, positional deviation between

electrode structures and electrodes to be inspected by

temperature changes is surely prevented even when the




8 inches or greater in diameter or a circuit devi .
the pitch of electrodes to be inspected of whicﬁ§§gn12006
extrenely small. A fourth object of the present
invention is to provide an inspection apparatus for
circuit devices, which 1is equipped wth the '
above-descri bed probe card. A fifth object of the

present invention is to provide a wafer inspection

appar atus equi pped with the above- descri bed probe

card. A sixth obLect of the present invention is to
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abo%$-describe probe. card. AccordLng to the resent
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Hﬁgthremely
ty o ectrode structures arranged I n

ageordane® Wnhh 3 Hedd &fcteQLheIPORFhRE-tLl RsRactkve
el ectrodes to be connected and having a front-surface

ededIode tpankdexposed to a front 6 April 2006 8

surface and a back-surface el ectrode part exposed to a

back Buthmok diyj et bfisthatprgsdit mroemdsedisfta provide

flexible resin, and a frame plate supporting the

comrake careh capebleli vy Ftebillie rptasehrd i hvaadd on,

there is also provided a sheet-I|jke probe suitable

foheqfsd oot 18 sePRectRd ShRdFedti BnPBFR AR YAl #VGByITBED
ich conprises a frame .plate gade of,a nmetal, in

MRS eRUPET FeSetst i doh. “RBFesrSkHRY Buraniengres of
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pl at e have béen formed corresponding to an el ectrode

Bgi@nod B1WRLehasd et ndesishackedi aspastad iRavetremely

small.

A fourth object of the present invention is to
.provide an inspection apparatus for circuit devices, which
is equipped with the above-described probe card.

A fifth object of the present invention is to provide
a wafer inspection apparatus eqguipped with the above-
described probe card.

A sixth object of the present invention is to provide
a wafer inspection method making use of the above-described
probe card.

According to the present iﬁvention, there is provided
& sheet-1ike probe comprising:

a contact film obtained by holding a plurality of
electrode structures arranged in accordance with a pattern

corresponding to respective electrodes to be connected and

having a front~surface electrode part exposed to a front




been formed, of the circuit device, which is an @bjegt
of inspection, and a plurality of contact filns%é§§22006
supported by a peripheral portion about the

respective through-hole in the frane plate, wherein
each of the contact filns is &onposed of an -
insulating filmforned of a flexible resin and

‘el ectrode structures extending through in the

insulating filmin a thickness-w se direction

t@@ffé)ée dr%n%%gk' Dy AELOL deﬁ% ro\‘}['et Baf"t %ﬁéﬁo%re@{ toea back

correspon ing to a pattern of e electro

-1 fgpectedy Rt Hﬁsﬁhgﬁiﬁ@dﬁllrn?gﬂo%ﬁoégg &8ch MavkBledresin,
front-surface el ectrode part exposed to a .front

sad acerGine tphateoshgsd riidgntaed canback - suf.ace

el ectrode part exposed to a back surface of the

cont ackcéotdin@and edehpobsthe imtedtivadetBerecisurasa s
arranged so as to be located in the respective :
throtgedhal ebeen-1Lhke forahe pludtteblAacEor diary imoesaehracal
sheet-|i ke probe, the plurality _of the through-holes
zﬁ%?ﬁﬁﬁﬁﬁ&? oA FhélF?%&EEQﬂﬁﬁﬁg awthh|cqun}ays a frame
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t e contact rran 85pect I Ve
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contact films small in area is little in the absolute
@l@latlrbme%et;m@ﬁrmin 8X3aS QB ckBodes EANR dhepetten Wive
the insulating filmthereof, so that the thernmal

&gaan soanedf, bhethmsuhaﬁnngd%whnepanmhﬁ1smrahyobject of
restrained by the frane plate. Accordingly, in a

bowspeich ionesandpaspbumddltydedi avibircbetieen ephk supported
el ectrode structures and the el ectrodes to be
ﬁﬁ%ﬁe@?éapb?rﬁén%%?%ﬁQHw§Q9H§n§B§ respective through-hole

~in the frame plate,

wherein each of the contact films is composed of an

insulating film formed of a flexible resin and electrode

structures extending through in the insulating film in a

thickness—-wise direction thereof, arranged in accordance
with a pattern corresponding to a pattern of the electrodes
to be inspected in the electrode region and each having a
front-surface electrode part exposed to a front“surface of
the contact film and a back-surface electrode part exposed
to a back surface of the contact film, and each of the
electrode structures is arranged so as to be located in the
respective through-holes in the frame plate.

According to such a sheet-1like probe, the plurality

of the through-holes are formed in the. frame plate



is surely prevented even when the object of inqug&#g&mm
is a wafer having a | arge area of, for exanple,

. inches or greater in dianmeter or a circuit device,

the pitch of electrodes to be inspected of which is
~extrenmely small. As a resultg a good electrically
connected state is stably retained. According to the
present invention, there is further provided a '
sheet-1i ke probe suitable for use in electrica
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frame plate, in which a plurality of through-holes
exienedits tthy 8dghnkPedtédi KkneIsa FBrlbaECE OtheOfcircuit
the frame plate have been fornmed corresponding to an
decicoderieg as, tha owhech «f cctspedesohp biee i cispected
~have been formed, of the <circuit device, which is an

obj lewt aofrangsdedti the mespecticontteoutht-hebes argedreospmall
and supported by the frane plate, wherein the contact

fin myea cemsosaghopfabh e e tnhd 16 mappiel R0UE 21®af iHSm
formed of a_flexible resin and el ectrode_structuyres
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t hi ckness wi.se di.rection ther.eof _.arr ed in
Ritaesciren &8 St MR v st BTk sk ch the
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front-sur ce electrode part expo to a front

sHSa68 el bherrentagte flldeandagebagingyr f a6€a burn-=in

el ectrode part ‘exposed to a back surface of the
aHECposhiith Bhaandeebchi @f Hdiregheghe odbeStrdilet Ykescitares
arranged so as to be located in the respective

tehrcbugle- kdkesrodes heo franm queatted Bgcbedbewp thaesgbhnges
sheet-|i ke probe, the plurality of the through-holes

drse sfiedwd piravented revRn pihere the object of inspection is a

wafer having a large area of, for example, 8 inches or
~greater in diameter or a circuit device, the pitch of
electrodes to be inspected of which is extremely small. As
a result, a good electrically connected state is stably
retained:

According to the present invention, there is further
provided a sheet-like probe suitable for use in electrical
inspection of a circuit device, which comprises & frame

.plate,'in which a plurality of through-holes extending
through in a thickness—wise direction of the frame plate
have been formed corresponding to an electrode region, in
which electrodes to be inspected have been formed, of the
circuit device, which is an object of inspection, and a
‘contact film arranged on aqd supported by the frame plate,

wherein the contact film is composed of an insulating
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corresponding to the electrode region, in which 't

el ectrodes to be inspected have been forned, of t6h)!§pr112006
circuit device, which is the object of inspection, and
the contact filmis arranged on the frame plate in.

such a manner that the el ectifode structures are

| ocated in the respective through-holes in the frane

pl ate, whereby the contact film is supported by the
franme plate over the whole surface thereof, so that

1 Egl{%hﬂ) %n%l%glsﬁet Pssixpsaﬂ@télwtreag%mt@é@l%es

int rectlon I's surely restrained by

f&@ﬁ@n@l% et nhenthbe; cont Acind idiMhas a LRI &eness-
area. ~Accordingly, in a burn-in test, positional
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el ectrodes to be inspected by tenperature changes is
spattyrpreversgoneies tuhenpdtembjogcthef elaspeedédrto be
is a wafer having a large area of, for exanple, 8

i hedlescioed gprehtheving di frererswrfares eAgeirodeopryt]l exposed
circuit device, the pitch of electrodes to be
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a1| he surface ranme ate
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may be suitably used for conducting electrical

I nepectdiontof each of a plurality of integrated .
circuits forned on a wafer in a state of the wafer.
The sheetetidkey proolashaacehdengliloe thhekpr,eskert plurality
invention are extrenely effective when the pitch

bef Ween thirech-bet paderstiatag én ithed4brame 250ty and

the total ) - _
corresponding to the electrode region, in which the

electrodes to be imspected have been formed, of the circuit
device,-which-is the object of inspection, and the contact
film is arranged on the frame.plate in such a manﬁer that
the electrode structures are located in the respective
through-holes in the frame plate, whereby the contact f£ilm
is supported by the frame plate over tﬁe whole surface
thereof, so that the thermal expansion of the insulating
film thereof in the plane direction is surely restrained by
the frame plate even when the contact film has a large area.
Accordingly, in a burn-in test, positional deviation
between the electrode structures and the electrodes to be
inspected by temperature changes is surely prevented even
when the cobject of inspection is a wafer having a large

area of, for example, 8 inches or greater in diameter or a




nunber of the el ectrode structures is at |east 5, :

In the sheet-1ike probes according to the presenté&ﬁhﬂ2006
invention, the front-surface el ectrode part in each of
the electrode structures nmay preferably be in a |
projected form protruding faemthe front surface of

the insulating film A ratio of the projected hei ght

of the front-surface electrode part to the dianeter
thereof in the electrode structure may preferably be
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forme 't nking t ront-surface electro
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through a short <circuit part extending through in the

| (sl et tieny sftialtm 1 Thethsok-sivfiaea el ectrode part i.n

‘the electrode structure nmay have a part forned of the

same nehatuals @ heAprillik20060de, netmlurfadinmyngt tdmntact

frame plate. A coating filmforned of a

hi iglmsc dndigendeniree &l eay otberf opmele omrtdred so as to

back-surface electrode part i.n the el|ectrode

sthiglt @lenarTheecorff1es &t o FravarPidkt mal expansion
ferably be at_ nost X

f th fri | A 3
10- 5/ KB ACTUT e g o EHREPr BSEH YR At FBR, BEFRT | s
Sl it By BEOKL b 3 Racees, {0k, £10dYG) 9B scay

_ €, I'Cht conprises
Rrageditigna okafg}:\ BRL&r MRLAR, 3 P05 & dRlleaP k@t Buits

. havi
for formng a frane plate anéla9sheet£#or form ng
i fvtledt bR af rhBer WH Gh Sasebeenthat egiad |y | am nated

on the netal plate for formng a frame plate,

The sheet-like probes according to the present
invention are extremely effective when the pitch between
the electrode structures is 40 to 250 Um, and the total
_ number of the electrode structures is at least 5,000.

In the sheet-like probes according to the present
invention, the front-surface electrode part in each of the
electréde structures may preferably be in a projected form
protruding from the front surface of the insulating film.

A ratio of the projected height of the front-surface
electrode part to the diameter thereof in the electrode
structure may preferably be 0.2 to 3.

The electrode structure may preferably be formed by
linking the front-surface electrode part and the back-
surface electrode part to each other through a short
circuit part extending through in the insulating film.

The back-surface electrode part in the electrode

structure may have a part formed of the same metal as a




form ng through-holes in the sheet for formng
insulating filmin the lamnate material in accor
with a pattern corresponding to a pattern of _
el ectrode structures to be forned, subjecting the

| am nate material to a platil¥g treatnent, thereby
formng short circuit parts fornmed in the respective
t hrough-holes in the sheet for formng insulating film
and linked to the netal plate for formng a frame

PhRkg1 apfnffPieSyhbreepeheetrode parts linked to
the respective short circuit parts, and then

subj ectd r@athggnei sk i ber af pLgh g rddare REe4E may
to an etching treatnent, thereby formng a frane

pbat €pred ahithle bhobughr hote s lkateocbdeepnatorimedchd n

the process according to the present invention for 6
AplettRods s ustodeci ng t he sheet-1ike probe, it is
preferable that the nmetal plate for form ng a frane

pl ate E@%GBFE@%%’EPT{TO qfhélneﬁehtlh@rmqleeﬁ%ﬁel% ¢Hrhe
back-surface el ectr Zhort

arts |inked
cEFRUF P ™5y B*p ?fa*g%ytlﬁe aﬁFef“&P él %\t ¥-forni ng
afra Ia [N t.he ne l
mhichn?ﬁ %a$ W%ﬁegr 553 been .%¥ﬁ%d gECCngI?Ef%f
L Per PLES ‘iﬂ}oxﬂlﬁiéﬁné' Bfocd TR, rxahcﬁ% & 'sﬁééftuﬁﬁce probe,

a¥F12006

provi ded "a probe card conpr|S| any
sieedn | ddef rRkabeshdesedpdart . above Accordlng to the
present invention, there is yet still further

provi dedoai @imbe aamdneuetahteriam hés@nigha metslgiliatg
el ectrical inspection of each of a plurality of
i fitegratdgigcbr €uats dlortreedinon aasheéerfon tiage of
the wafer, which conprises:
1nsu1at1ng film, which has been integrally laminated on the
metal plate for forming a frame plate,

forming through-holes in the sheet for forming
insulating film in the laminate material in accordance with
a pattern corresponding to a pattern of electrode
structures to be formed, subjecting the laminate material
to a plating treatment, thereby forming short circuit parts
formed in the respective through-holes in the sheet
for forming insulating film and linked to the metal plate
for forming a frame plate, and front-surface electrode
parts linked to the respective short circuit parts, and
then

subjecting the metal plate for forming a frame plate
to an etching treatment, thereby forming a frame plate, in

which through-holes have been formed.

'In the process according to the present invention for




a circuit board for inspection, on a front surfa

whi ch inspection el ectrodes have been forned in %%MQEZOOG

accordance with a pattern corresponding to a pattern

of electrodes to be inspected of the integrated

circuits of the wafer, whichizis an object of

i nspection, an anisotropically conductive connector

arranged on the front surface of the circuit board

for inspection, and any one of the sheet-I|ike probes.

d%&%i'é%ﬁj %Rgvghgé{u %g %%bghei£rf§“p %%&% .eoghggeﬁhe
nlséiroﬁ cal’l y conducti ve cohnector.” According to the
REESANt, 11aR%eRLLOR rANIRS & IS a€lp1 Std Ide faihiReRed to the
provided an I nspection apparatus for circuit devices,

v G 1O RERSASHE heo rale peakdsdlesadd kadabeve. parts

According to the present invention, there is yet 6

Apiride 2@36 thd shott dimddier pprovivded mrwafdr the metal

i nspection apparatus for conducting electrica

ipispec tfiogn fofméagha oframeplbdpdei tas ofell asedranddy the

circuits forned on a wafer in a state of the wafer, _

viiaste @dapei sés: vk phebéhearah thaslas bedeabsor. formed. -

According to the present invention, there is

t ) et
Still ARG Aoy FHBPEC TR o r WWABBARE | GHhied HEd Yo
C risin electri |y _connect.i each of a
S 20 taef REebi gl PP Rl hontmrne «of
tester.t . a . r Cri bed above to
3%%?%%%Fé|2%???%dﬁnﬁkgiggﬁﬁgﬁgd%“gﬁie i nt egrated
ci rcui {s-4:QiRd t%nthge%ﬁ‘\@sfé{t iNGepEdbng taddas yet

sheet-1i ke probes of the present invention,

RASILI gnakhdeviadtaiedet peebe t hierdelectiable fof ruwed Ues
and the electrodes to be inspected by tenperature
chadges iognebecsurelly ipspeebied oh eadbupl- Anplurality of
integrated circuits formed on a wafer in a state of the
. wafer, which comprises:

a circuit board for inspection, on a front surface of
which inspection electrodes have been formed in accordance
with a pattern cor;esponding to a pattern of electrodes to
be inspected of the integrated circuits of the wafer, which
is an object of inspection, an anisotropically conductive
connector arranged on the front surface of the circuit
board for inspection, and any one of the sheet-like probes
described above arranged on the front surface of the
anisotrbpically conductive connector.

According to the present invention, there is yet
still further provided an inspection apparatus for circuit

devices, which comprises the probe card described above.

According to the present. invention, there is yet




test. even when the object of inspection is a_mafq;Apﬂ12006

having a large area of 8 inches or greater in

dianeter or a circuit device, the pitch of el ectrodes

to be inspected of which is extrenely small, and thus

a good electrically connecteda state can be stably

retai ned. According to the process of the present

invention for producing the sheet-Ilike probe, there

can be produced a sheet-like pr obe capable of surly
preyentin | deyiLation betme

ngc?E ggt g?ﬁ?hs an ?ﬁég et EHTOdES ?Bp%ratus tor

'e%s&&%&%f&m&a&%&g@@@% df e%cthE” '15‘11%1 Eility of

~even when-the object of 1hspection is waf er avin
aihBEGLaBE@ M1 tsNEheReQl ol £} Ko Endbag’ﬁiﬁ‘é & &b
April 2006 15 circuit device, the pitch of el ectrodes
twaber| nepoat ednpfriswabi:ch is extrenely small, and thus
capabl e of stably retaining a good electrically
connecttée ptabe.cdhtaldiongbed thevprobe cards of the
present invention, a good electrically connected

state @&ROBE1BYakp yeheetodieseat LRvenbigm- itheresiseyeh

when the object of inspection is a wafer having a

I%\‘Fjgjel aﬁ%ﬂlﬁr rrNéfed %rW@#ee%tlé’rSHeﬁtaPlan%%*é?odorcoalprlslng

t d th itch t d
T RRPRRCE LR et ety S RAPFaL gtpew%rl&&&grated
@J;ld&ﬁfse SAEATBLY, Syl £aDl & Lot probe. cards ysed, n
I nspect1 on apparatus Tor conducti ng

| ISRECAd QY 19 a2 WBTET  HFYd M e Ak raLeR Qs RctiBRNES
or greater in dianeter, or inspection apparatus for
Ctﬂftdl.ﬁﬁ{ﬂd’@g:a@eaﬁ:ﬁkaﬁ{ti, nspeeid on eheClhsfaltt devices,
the pitch of electrodes to be inspected of which is
ext renBbyordimad |to the sheet-like probes of the present

invention, positional deviation between the electrode

. structures and the electrodes to be inspected by

temperature changes can be surely prevented in a burn-in

test even when the object of inspecticon is a wafer having a
large area of 8 inches or greater in diameter or a circuit
device, the pitch of electrodés to be inspected of which is
extremely small, and thus a good electrically connected
state can be stably retained.

According to the process of the present invention for
producing the sheeit-like probke, there can be produced a
sheet-1ike probe capable of surly preventing, positicnal
deviation between the electrode structures and the
electrodes to be inspected by temperature changes in a

burn—in test even when the object of inspection is a wafer

having a large area of 8 inches or greater in diameter or a



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a pl .
view illustrating a sheet-like probe according ?%Agplmxm
first. enbodi ment of the present invention. Fig. 2is-
a plan view illustrating, on an enlarged scale, a

contact filmof the sheet-1ike probe according to the
first enbodinent. Fig. 3 is a cross-sectional view
illustrating, on an enlarged scale, the construction .
of the contact filmof the sheet-like probe according
to.the first enbodinent.. Fig. .4 IS | an. view '
| PriradeRocR T Phobpiq o 6 a3l o506 gpeotea of
égrigfér%'ﬂsk%ﬂ&&%ﬁs&c&ﬁ&ﬁi ,”%récp_t%%%_ FFEQM&”@PUM@JM

IS a cross-section VI ew | ustrating t he

canstiiGly ang8baldel 8@ Pt MRIRMhaktEar spsaduci ng the
sheet-1iKe probe. Fig. 6 is a cross-sectional view

i 11 ust satdrgiray Siatthe thhaber esikas §fl e hevesdigerinvention,
formed on both surfaces of the |lamnate materia

shayvd rRlEcgribal Fy gcohectegl cltass- sentbomntahdivewetained
illustrating a state that patterned hol es have been

for medurp-theteetierer iwhan ftidemelll oAt aoheingracijen 1s a
"Fig. 8 is a cross-sectional viewillustrating a state

e To PENiREs2 hhREID BT SYindd PR ERC et E 2 ISy e to .
forma netal nmask.,Fig. 9 1is cross-sectional view
HAstea PhRgmac SEAbE: THAChePFeBFECh (71 i e T8gR . to be
renmoved f.r ‘ IF@§. Fi Ois a '
6?53§F%§gt$ghéﬁf%$§%?ﬁﬁ USEF% iﬁgaéfState t hat

thr ough; hpl B0l abaENLPg Sk ecddnde sShkUBL Hr BSr Hese

been formed in the sheet for form™ng insulating
cards used in wafer inspection apparatus for conducting

electrical inspection of a wafer having a large area of 8
inches or greater in diameter,.or inspection apparatus for
_conducting electrical inspection of circuit devices, the
pitch of electrodes to be inspected of which is extremely

small.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view illustrating a sheet-like probe
according to a first embodiment of the present "invention.
Fig. 2 is a plan view illustrating, on an enlarged
scale, a contact film of the sheet-like probe according to
the first embodiment.
| Fig. 3 i1s a cross—sectional view illustrating, on an
eniarged scale, the construction of the contact film of the
sheet-like probe according to the first embodiment.

Fig. 4 is a plan view illustrating a frame plate in




films. Fig. 11 is a cross-sectional viewillustratjn
a state that the netal nmask have been renoved f?%&n?rglm%
sheet for formng insulating films. Fig. 12 is a
cross-sectional viewillustrifting a state that short
circuit parts and front-surface el ectrode parts have
been forned in and on the sheet for formng ,
insulating films. Fig. 13 is a cross-sectional view

ichbushéatt Nok@ prsiRt @ckBabiifgresidle fdildehagpbeefent .
formed so as to cover the 17 sheet for formng
i nsul &tiigng 5f iitkma  ands ¢-he:dtrienki sul facel 1 e ecitiode the
parts. Fig. 14 is a cross-sectional viewillustrating
gonstapet tdratopat tlemied thohaisetiale floge prbdnmedgi the he
resist. filmfornmed on the netal plate for formng a
phapb bkt rabiey. 15 is a cross-sectional view
illustrati gg_a state that the netal plate for form ng

a frafe9pl 8t &% hasCT BT SBPRet et ¢ Bhl wtidifitigy a state
reatnment_tao.forma frane | at e and, back-sufface

B8 e el hye B85 Fohh B8 palh SRaTadrapt the

iérhﬂ%{ea?ﬂa%ﬂals%%ﬁntmtﬁt egesist filmhas been
renoved fromthe Trame plate. Fig. 17 is a

cr ossF§§9t yonal, Vd Wkt bkl N &y 1R rhifdbga state
resist filmhas been formed so as to cover the

it acas cahelihBoleankapd aleian tfhemsheeh £0¢ FHIBNGiim
insulating filnms and the back-surface el ectrode parts.
Ffoxgpedl®n @ aetrdsdagectional viewillustrating a

state that patterned hol es have been forned in the

resi sFigfi8 Mg or m@sisnsprgiongl view illustrating a state
that openings have been formed in the metal layer to form a
metal mask. |

Fig. 9 is a cross-sectional view illustrating a state
“that the resist film has been removed from the metal mask.

Fig. 10 is a cross-sectional view illustrating a
state that through-holes for forming electrode structures
have been formed in the sheet for forming insulating
films.

Fig. 11 is a cross-sectional view illustrating a
state that the metal mask have been removed from a sheet
for forming insulating films.

Fig. 12 is a cross—sectional view illustrating a
state that short circuit parts and front-surface electrode
parts have been formed in and on the sheet for forming
insulating films,.

Fig. 13 is a cross-sectional view illustrating a

state that a resist film has been formed so as to cover the




£

Fig. 19 is a cross-sectional viewillustrating a 12006
state that coating filnms have been forned on the(% K
surface electrode parts. Fig. 20 is a cross-sectiona

viewillustrating a state that resist filnms have been
formed on the coating filnmsl7Fig. 21 is a
cross-sectional viewillustrating a state that

patterned grooves have been forned in the resist 6
April 2006 18 filmformed on the surfaces of the sheet

| )
e JOTD NG o aSY] BhL0ELLH1JTSE:A00 BRE L0 e SHILAGRa ce

parts. "Fig. a cross-sectional view
ididistiRid @gr@S_state that the sheet for formng
insulating filnms has been subjected to an etching
treat nend. tD4 fr m arpkyrabbtyodl vinsuliatuBgrétine.a
Fig. 23 is a plan viewillustrating a sheet-like
priche ahedr gangetoed Iselcondasrbbdienefitrodd tive threesenti st
invention. Fig. 24 is a plan view illustrating, on_an
efillar Jedmegic ghethe peiaicimpaitepder oprmindmt fRME PARIEA -
the sheet-1ike probe according to the second
errbodl%%t 1'~'—F|Jg'3 DEIrPg§szserbieiskectighat LYpefprting a

[ h
éta&% B °Baft of e 5enS6ENT I pPOBE ROEDFGlAG

e&p%u% %8di Eﬁ g%'%%g?lnEIQrggng§ta%? V'e%&

ustralng  ope accor oat rd
ﬁﬁ’%e@ neat bgf:ktgerpg@é%ltect BUENLE Pps . Fi g 27 is a

plan view illustrating, on an en arged scale, a
principad. ped ti0fa areeptasttiddan ievhelsheetatike a
state that the resist £ilm has been removed from the frame
plate.

Fig. 17 is a cross—-secticnal view illustrating a
state that a resist film has been formed so as to cover the
surfaces of the frame plate, the sheet for forming
insulating films and the backweurface electrode parte.

Fig. 18 is a cross—sectional view illustrating a
state that patterned holes have been formed in the resist
film formed in Fig. 17.

Fig. 19 is a cross~sectional view illustrating a
state that coating films have been formed on the back-—
surface electrode parts.

Fig. 20 is a cross—sectional view illustrating a
state that resist films have been formed on the coating
films.
| Fig. 21 is a cross—sectional view illustrating a

state that patterned grooves have been formed in the resist




probe according to the third enbodi nent. Fig. 2863§rﬂ2006
cross-sectional viewillustrating, on an enlarge P
scal e, the construction of a principal part of the
sheet-1i ke probe according to the third enbodi nment.

Fig. 29 is a cross-sectionall8iew illustrating the
construction of a probe card according to a first

‘enbodi nrent of the present invention. 6 April 2006 19

Fig. 30 is-a cross-sectional viewillustrating, on an

18! 98EnSG AL (Hd 2aQAREE UK O Alndb i ieBehi RGr t

e probe card according to the first enbodi nent..

Ehngu1dtihs A Rhamnd Qﬂ@!Ekaﬁtléﬁiﬂﬂhéiﬁlectrode parts.
ani sotropically conductive connector in the probe card

accor diing e tibeaf creis-emdadionent viewgil Bdstimtang a
cross-sectional viewillustrating the construction of
atptebehzhrthacdoredi figrt 6oamses ombulaibodi Abhns ofag Heeen
present invention. Fig. 33 is a cross-sectional_view
shblisttedi by, aretahingntapgerest e, ToHe acBREFR LERY it
of a_principal part of the probe card according to
tREVLeEONY Ehﬁﬁﬁinent. Fig. 34 is a cross-sectional

~view i lustrating the _construction, of fer ..
inspeé?ﬁ%nggpbﬁr%t% m%é%%?ﬂﬁ%g“?%fgtl???%?ﬁgatb et

Bl-ohBC, PLESEN, 1 ENLLBBna Flibodhdrt. B rCEASSp2Eckd ONal
rew ifTustrating the construction of a wafer

L psRREILEN apparatus according to a second embodi nment
of the present invention. Fig. 36 is a plan view

i |l usteriat.i ng asshegtad idéew probetastbigl ro ta;w @nlarged
further enbodi ment of the present invention.

scale, a principal part of a contact film in the sheet-like
'probe according to the second embodiment.

Fig. 25 is a cross-sectional view illustrating, on an
‘enlarged scale, the construction of a principal part of the
sheet—-like probe according to the second embodiment.

Fig. 26 is a plan view illustrating a sheet-like
probe according to a third embodiment of the present
invention.

Fig. 27 is a plan view illustrating,.on an enlarged
scale, a principal part of a contact film in the sheet-like
probe according to the third embodiment.

Fig. 28 is a cross—sectional view illustrating, on an
enlarged scale, the construction of a principal part of the
 sheet-like probe according to the third embodiment.

Fig. 29 is a cross—sectional view illustrating'the

construction of a probe card according to a first

embodiment of the present invention.




Fig.. 37 is a plan view illustrating a wafer for .
fabricated in Exanple. Fig. 38 illustrates a posit6?i %2006
of an electrode region of an integrated circuit .

formed on the wafer for test shown in Fig. 37. Fig. 39
illustrates an arrangenent paftern of 6 April 2006 20 -
el ectrodes to be inspected of ‘the integrated circuits
formed on the wafer for test shown in Fig. 37. Fig. 40
is aplan viewillustrating a frane plate in an

ani sot Fepi cahl ys CONAUCL LR ¢ OBREL T PP 0AVGR G aitAng, on an
Exanple. " Fig. 41 illustrates, on an enlarged scale, a

P&k tafded hdilcamenpl ab@s AW onN offi 8. p#Onchhal et Sfathe
cross-sectional viewillustrating the construction of
apcalvy ard i aicoshéry - to kehepridhet pPesdimpht on of
Characters] 1 Wafer, 2 Electrodes to be inspected, 10
Sheet - Fiige Pt obe,a Plafr gaewpthtestdaingeweal plate for
formng a frame plate, 12 Through-holes, 13

Poyst 39 9§ R Ve §ondugt s d%qli’@eﬁgﬁ‘é'eii? e Gyiftbgccard

fil rr(];%, 16 Insulating fi-ln(s), 16A Sheet for form ng

| HIAERIIY O HREsTITSE 28 e8de structures, 17H

ThrouQPiQ?'??’is a cross—sectional view illustrating the
construction of a probe card according to a second
embodiment of the present invention.

Fig. 33 is a cross-sectional view illustrating, on an
enlarged scale, the construction of a principal part of the
probe card according to.the second embodiment.

Fig. 34 is a cross—sectional view illustrating the

_construction of a wafer inspection apparatus according to a
first embodiment of the present invention.

Fig. 35 is a cross—-sectional view illustrating the
construction of a wafer inspection apparatus according to a
second embodiment of the present invention.

Fig. 36 is.a plan view illustratirig a sheet-like
probe according to a further embodiment of the present
invention.

Fig. 37 is a plan view 1llustrating a wafer for test‘
fabricated in Example.

Fig. 38 illustrates a position of an electrode region
of an integrated circuit formed on the wafer for test shown
in Fig. 37.

Fig. 39 illustrates an arrangement pattern of




18a Front-surface el ectrode parts, 18b Back-surf .
el ectrode parts, 18c Short circuit parts, 19 Co§?%%32006
films, 20 Laminate naterial, 6 April 2006 21 21 Meta

| ayer, ~21M Metal mask, 21H Openings, 22 Protecting
tape, 23, 24, 25, 26, 27 Resi8t films, 24A Resist
patterns, 23H, 24H, 26H Patterned holes, 25H :
Patterned grooves, 30 Probe card, 31 Circuit board for
inspection, 32 Inspection electrodes, 33 Guide pins,

321 B esSid 2N BePhatfectdd M8l TRUBLERGd abl@uitd7
Heater, 40 Anisotropically conductive connector, 41

FréfRe®| o &ahdZalfiekesof ofe s rsdid@inngnani got3opi cal 'y
conductive films, 44 Air inflow holes, 50 Elastic

ani sot Fapi.cabl ys conpdaat viewf il sstrBlineuactirenalplate iﬁ
parts, 52 Conductive parts for connection,
an anisotropically conductive connector produced in Example.

Fig. 41 illustrates, on an enlarged scale, a part of
the frame plate shown in Fig. 40.

Fig. 42 is a cross—sectional view illustrating the
construction of a conventionql sheet-like probe.
[Description of Characters]

1 Wafer,

2 Electrodes to be inspected,

10 Sheet-like probe,

11 Frame plate,

~11a Metal plate for forming a frame plate;

12 Through-holes,

13 Positioning holes,

14 Holding member,

15 Contéct film({s),

16 Insulating film(s),

16A Sheet for forming insulating film(s),
17 Electrode structures,
17H Through-holes,
18a Front-surface electrode parts,

18> Back-surface electrode parts,
18c  Short circuit parts,

19 Coating films,

20 Laminate material,




53 Insulating parts, 54 Projected parts, 55 Part %8':m06
be supported, 90 Sheet-like probe, 6 April 2006 B&

I nsul ating sheet, 92 Hol ding nenber, 95 El ectrode
structures, 96 Front-surface el ectrode parts, 97
Back-surface el ectrode parts2l 98 Short circuit parts,
P Conductive particles. BEST MODE FOR CARRYI NG QUT THE
I NVENTI ON The enbodi nents of the present invention
will hereinafter be describéed in details. <Sheet-I|ike

probe3, Fi gsotlqi §3v@-plan viewillustrating a
sheet?ﬁikee&robeayacgording to a first enbodi nent of

the prgsemtisAVRREkON, Fig. 2 is a plan view
illustrating, on an enlarged scale, a contact film of
t he gheet dpckenpspbe according to the first
enbodi nent, and Fig. 3 is a cross-sectional view
illusg?atiprgteohiay &derged scale, the contact film
of the sheet-Ilike probe according to the first
enbodBredt. The Zhedlt/- | Rl dBemB0 according to the
first enmbodinment is used to conduct, on a wafer, on
whi cR42f oReséganprete® Sl ural ity of integrated

ormed, .el.ectrical inspection as

fgrgg%h?o$ﬂ¥ﬁ e?%%%%ﬁ%ﬁFd(HQ%ﬁfrts in astate of the
mafeésﬁangPQ§§i§e@§%ﬁhﬁﬂgpe frame plate 11, in which

t hr otigh- hol'es ext €ndi ng
30 Probe card,

31 Circuit board for inspection,
32 Inspectiﬁn electrodes,
33  Guide pins,
35 Pressurizing plate,
36 Wafer mounting table,
37 Heater,
40 Anisotropically conduétive connector,
41 Frame plate,
42 Holes for arranging anisotropically conductive
films, |
44 Air inflow holes,
- 50 Elastic anisotropically conductive films,
51 Functional parts,
52 Conductive parts for connection,
53 Insulating parts,
54 Projeéted parts,
55 Parts to be supported,

90 Sheet—-like probe,




Paiins™

through in a thickness-w se direction of the fra .
pl ate have been fornmed, as also illustrated in Eﬁ@?ﬂzmm
4. The 6 April 2006 23 through-holes-12 in this frame
plate 11 are forned . corresponding to a pattern of an

el ectrode region, in which é&Fectrodes to be inspected
have been fornmed, of an integrated circuit in a ‘
waf er, which is an object of inspection. In the frane

‘plate 11 in this enbodi nent, positioning holes 13 for

condugti NaRESIiaR BEetL, an anisotropically
conductive connector and a circuit board for

i nspesti omoldlinghmainbér, be descri bed subsequently, are
formed. As a netal for formng the frame plate 11, '
may b#5usédectondeceppecturmeskel , titaniumor an all oy
or alloy steel thereof. However, an iron-nickel alloy
st eel 96ucHreat-spripreyeleeiindeopagssar is preferred
in that the through- holes 12 can be easily fornmed by
an et ¢hi nF3FesPmEAtei AL IRAIRCE S8 process which
wi | | descri bed subsequently. As the frane plate 11,
i's prg$erE%P§tu§éﬁcﬁlﬁﬁ?%ﬁﬁﬁﬂ having a coefficient of

l'i near, t her ion of . at most 3 x 10-5/K, nore
prefeH%bI?Og?hg%igggﬁéggﬂg§ﬁﬁo-5/K, particularly

preferably 1 x 10-6 to 8 x 10-6/ K. Specific exanples.
of such a material for formng the frame plate 11

IBRGITUGeDENYAR @ARRYSNG WHT asel oxaenTEN nvar  al | oys
such as Elinvar, and-alloys or alloy steels such as
super i ThvargmbeaMakenandod2that | mre seitte inkieckhesswifl t he
frame plate 11 is preferably, 3 to 150 gm nore
pregkdnablgrobe ocdaoorined fint Besaihfckness is too small,

t he stren%th required
<Sheet-11ke prche>

Fig. 1 is-a plan view illustrating a sheet-like probe
agcording to a first embodiment of the present invention,
Fig. 2 is a plan'viewrillustrating, on an enlarged scale, a
contact £ilm of the sheet-like probe according to the first
embodiment, and Flg. 3 1is a cross—-sectional view
illustrating, on an enlarged scale, the contact film of the
sheet-like probe according to the first embodiment.

The sheet-like probe 10 according to the first
embodiment is used to conduct, on a wafer, on which, for
example, a plurality of integrated circuits have been
formed, electrical inspéction as to each of the integrated’
circuits in a state of the wafer, and has a metal-made
frame plate 11, in which through-holes 12 each extending
through in a thickness-wise direction of the frame plate

have been formed, as also illustrated in Fig. 4. The




of the frame plate for supporting the contact fil
may 6 April 2006 24 not be achieved in sone casegﬁ%ﬁﬁéoms'
this thickness is too great on the other hand, it my

be difficult in sone cases to formthe through-holes

12 with high dinmensional presaision by an etching
treatnment in the production process which will be

descri bed subsequently. In each of the through-holes

12 in the frame plate 11, a contact film15 is ‘

r.ranged .i a ri rtion
AR e, TghE P e et BRI

| & ShRh@ ihadependentt &fn CaNtACk1EELABAd Sre fdANGRd which
i n adj 0i ni ng through-hol es 12. Each of the contact
fdild rbaicRascapt| exspd eed Moeabeag formadb oS an
illustrated in Fig. 3. Inthis insulating film16, a
plntealrattydotietett roden stafieat, uwdsch7is eac bepdanaifng

in a thickness-wi se direction of the insulating film
liGspedtdonposk Wie £rameaplate bl rangddsi gmbpdiimenbn
separated from each other in a plane direction of the
iﬂﬂﬁyﬁﬂqnﬂ@gfiWQﬁq§5ﬂ3nf8606PE§h%£;Wﬁtﬂ?%}tﬁﬁﬁﬁéﬁnto an
conrespondin% to %Efattern of electrodes to be.,
PRSFOL R FATLY NePRH TGl € OPBGF AT o™ e SHd bt REPRC

i.s the object of . inspection. .The ¢ t. fi i s
Prangelerrsn oy Tng: gt FRESR Aty Sare
elgglrode structures 17 are located in the ‘

~ through-hole 12 in the frame plate 11. Each of the

el ectrode, stdaat ¥6es rd#miSq fetdrad-dag phAteg1al Ivay be
linking a projected front-surface electrode part |8a

expasetdoh) doppen! rsiuKeage tatahhbemi asWmtalngy birl all16y
and a plate-like back-surface el ectrode part 18b _
expededhtoeaf badlowswefacenof rotherigill atilng fteed 16ugl as

each : :
42 alloy, invar or covar is preferred in that the through-

holes 12 can be easily formed by an etching treatment in a

production process which will be described subsequently.

As the frame plate 11, is preferably used a material
having a coefficient of linear thermal expansion of at most
3 x 107°/K, more preferably -1 x 1077 to 1 x 107°/K,
particularly preferably 1 x 107° fo 8 x 10£/K7

Specific examples of such a material for forming the
frame plate 11 include invar alloys such as invar, Elinvar
alloys such as Elinvar, and alloys or alloy steels such as
superinvar, covar and 42 alloy. |

The thickness of the frame plate 11 is preferably, 3
to 150 Mm, more preferably 5 to 100 {m.

If this thickness is too small, the strength required

of the frame plate for supporting the contact films 15 may




6 April 2006 25 other through a short circuit pargts 186446

extendi ng through in- the thickness-w se dlrectlon 0

the insulating film216. In this enbodi nent, a coating

film219 formed of a high conductive netal is fornmed on

the back-surface el ectrode #&rt 18b. No particul ar -

[imtation is inposed on a material for formng the

insulating films 16 so far as it has insulating

property and is flexible, and a resin material such as

RRJLY W den@Evid Gk Osdiey SladlesROl YHBILi OFhA ckABPOSLE etoo

mat eri al -t hereof may be used. However, polyimde is

prrefar ahl yhasethén Hamt, tihr eaghbhotieSfforitt He some cases

el ectrode structures can be easily forned by an

gtec Hiomg  theatmerghi-rho ltelve 18r wdabt hoph pligtesd onkilch

w || be described subsequently. As other materials for
froeriiggorhly | 78 L8 ERNiNg fread™est HaythRe RIOSHCeSReBTBFeSS

nonwoven_fabrics, or those obtained by inpregnating ‘

RS Wilh BerdeisF fiedesabErauebYeri ¢ subst ance. As
fib f f fab
| n;yeLZrhgggtorg'%%esﬁﬁ §h§3 or :?O”WQ%Q”f agé'ﬁfate 11,

suc aram

ol ygt byl epe) fipers %glrw %ha%ﬁ _Qr@ﬂﬁe %\ﬁ' ertfehbs 6o a

GOrocarbon resin fibers suc eglstered

EﬁéyéﬁﬂéEgi ﬁéﬁ%ﬁon‘HE@UQOEﬁ%sﬁﬁfougﬁmﬁoléaﬁéh1ﬁ FRL ef i ahe

used as a material for formng the insulating

&)lllal‘E'é 16, anahei ebysdahe finaxbbhlibty of ddieawhobelms 15
contact film15 is not greatly deteriorated even when
bheaabeadt tmdmd;‘sdimﬁatgjrt@soi;@h—hobesarkhnged at a snall

pitch, so that even if a scatter is existed in
proj ecizadh lodi ghe epntdet ef ddty ddehgeractflpedy or

projected height of the_electrodes to be |nsPected
ﬂﬁéuéagbpg|fggm as 1llustrated in Fig.

insulating film 16, a plurality of electrode structures 17
_”gaéh extending in a thickness—wise direction of the
insunlating film 16 and composed of a metal are arranged in
relation separated from each other in a plane direction of
the insulating film 16 in accordance with a pattern
corresponding to a pattern of electrodes to be inspected in
the electrode region of the wafer that is the object of
inspection. The contact film 15 is arranged in such a
manner that the respective electrode structures 17 are
located in the through-hole 12 in the frame plate 11.

Each of the electrode structures 17 is formed by
integrally linking a projected front-surface electrode
part 1l8a exposed to a front surface of the insulating
film 16 and a plate-like back-surface electrode part 18b

exposed to a back surface of the insulating film 16 to each




26 scatter is sufficiently cancelled out by the

- flexibility of the contact film 15, and so staMGﬁ@nlmxm
- electrical connection to each of the electrodes to be
-inspected can be surely achieved- No particul ar
limtation is inmposed on theZbhickness of the

insulating film16 so far as the flexibility of the
insulating film16 is not inpaired. However, it is
preferably 5 to 150 m nore preferably 7 to 100 m

SSirdr (HRgRr 8F 8h8PL Yol ia %Qr@11§§ Bx PRSI Al tHr@hgh in
formng the el ectrode structures 17,- nmay be used
nikelhi dineBs-GepRedi rgdl thn ifl vae, ipahl @eingm il 0B, In
cobalt, tungsten, rhodium or an alloy or alloy stee
thereaimbofheeakech r odet istg UGtiur @8 fdrmey & =aryighf-

those fornmed of a single netal as a whole, those
foymbattdfveanetal | by Drredd oy sheeback—surfaesteliepgrode
metal s and those obtained by |am nating at |east two
Al L.8bvwhen el ectri cal |nspect|on i s conducted on

el ectrodes to he ins Becte onh the surfaces of whj

an oxi e ???Wﬁqﬂiﬁr Beé ﬁtFB?ﬂ%cﬁs|H@39§eﬁe883§aw§t?%}a M for
the el ect t 17.of th
D{Orﬁrg'ni nt%gecgﬁ?r ?‘ m‘? frl Fiso 1 %S S eltsq‘lea%t lll’lah?atlng

n.i ect ro%e r e I nspecte

agledhea0nl de fiLmon. hea suetase rpétéﬁealels%%mge

pect ed e front- surface electrode part

183a /hikecel gg&ﬁpé%ﬁtsrﬂaqt pbeyhdr, dher ebynshicevi ng

el ectrical connéction between the electrode structure
atandatthenelkest rigle e Red.nspeetved., pbhetefiaeeist he

front-surface el ectrode part 18a of the electrode -
$rafetrabéylids pd ef g ty thasugheho has dﬁr@‘sgiftdﬂ alegtpprel
igggcizres can be easily formed by an etching treatment in
the production process which will be described subseguently.
- As other materials for forming the insulating
films 16, may be used meshes or nonwoven fabrics, or those
obtained by impregnating these-with a resin or elastic
polymeric substance. As fibers for forming such meshes or
nonwoven fabrics, may be used organic fibers such as
aramide fiber, polyethylene fiber, polyarylate fiber, nylon
fiber, fluorocarbon resin fibers such as Teflon (Registered
trademark) fiber, and polyester fiber. Such a material is
used as a material for forming the insulating films 16,
whereby the flexibility of the whole contact film 15 is not
greatly deteriorated even when the electrode structures 17
are arranged at a small pitch, so that even if a scatter is

exlisted in préjected height of the electrode structures 17

or projected height of the electrodes to be inspected, the




capabl e of easily breaking the oxide film In or .
obtain such front-surface el ectrode parts 18a, q§gthHM6
powdery . material having high hardness may be

contained in a netal formng the front-surface

el ectrode parts 18a. As such2& powdery material, may

be used di anond powder, silicon nitride, silicon
carbide, ceramic, glass or the |ike.- A proper anount

of such a non-conductive powdery material is

CoRL i Heds s WherEhy chiey oxdgles fidanoher Bedipa £1kibility of
surface of the electrode to be inspected can be broken
bynetbsnhfd@nteisuw flaceart esd rade1pakt etBaiofl tdnection to
el ectrode structure 17 without inpairing the

cenclucif viitey edfecttiredeel ectboodaspiectietiuraarlbe boreider

to easily break the oxide filmon the surface of the
eheltiewodd to be i nspected, the front-surface

el ectrode part 18a in the el ectrode structure 17 may

be sh¥peBarhieubrs MR tHPBj BTt BWPIIINORoithe Helckness
irreqularirties may be forned in the surface, of .the
(brte SRR BEREL PBAL [t (1 F8a® ABaf [SGH HE RS She
of the hack-surface.electr. . _part in each.of the
eT%%?riraotdlengs,ttf‘l&& :SL(réeéglgoJlE sf"?rl Sarlé: gr’ ab %Peggﬁﬁoggdlgf t he
same t.al al, f 1N t I By
R A S L

S@é}é)b;éygyg$lgylbhgop5@qﬁgtion process which wll be
escribed subséquently A pitch p between the el ectrode

structnses ddtenidheforc@tradhgl then dbedsrteesatructures 17,
according to .a pitch between electrodes to be

i mspant edbddn nd.cwkafler i rowni cteppsrangobfiecsiBreapr ipe12606um,
28 of inspection and, for exanple, preferably 40 to

Zg{pqn cobalt, tungsten, rhodium, or an alloy or alloy steel
thereof. The electrode structures 17 may be any of those

~ formed of a single metal as a whole, those formed of an
alloy or alloy steel of at least two metals and those
obtained by laminating at leas{ two metals.

When electrical inspection is conducted on electrodes
to be inspected, on the surfaces of which an oxide film has
' been formed, it is neeessary to bring the electrode
structures 17 of the sheet-like probe into contact with
electrode to be inspected to break the oxide film on the
surface of the electrode to be inspected by the front-
surface electrode part 18a of the electrode structure 17,
.thereby achieving electrical connection between the
electrode structure 17 and the electrode to be inspected.

Therefore, the front-surface electrode part 18a of the

electrode structure 17 preferably has such hardness that




nore. preferably 40 to 150 m The term "pitch betWFﬁBﬁ12006
el ectrode structures"” as used herein neans the
shortest center distance between adjoining electrode
structures. In the electrode structure 17, a ratio of
a projected height to a di aféter Rin the
front-surface el ectrode part 18a is preferably 0.2 to
3, nore preferably 0.25 to 2.5. By satisfying these
conditions, the patterned el ectrode structure 17 can
a&&p&m@%ﬂ‘ QaERdyCRrsgepandiniglokiie them. patt ekacof to
the el ectrode to be inspected, even when the pitch of
tdis: lre ctuadd € rbatbsut fispe ctled: tirodenphrtantBa) rutpewdery
~whereby, the stable electrically connected state to
trireet e e le heami njeh bt di avedhadist magebPearAbyaimdte idi areesal
R of the front-surface el ectrode part 18a is
praatmsingp el frens-sphEdse Miras grerePably 1830 2 tines
as large as the diameter r of the short circ ét
16, ThE GFat GoR%GH FRESFr oh S e aSarodt e

par t 18a | .al so p rabl ;30 to 7p% nore preferably . -

RIS - 6(?‘% 6F°Ph% Ctohe 8rectrode St ruct dres
%et E*llg%outﬁ f&)}?&‘; %uh OBft Escﬁa%oﬁwéo@@%cmstlsmry

qU|re e greater than the

%aae@tl%& 1Qf chbhea shed | mqiéx‘éwyt thal bx186 ANGh SBAr on the
than the pitch p of the el ectrode structures 17 and

ish il @bl iege et t BSle MUCHeaSnpPEStBH ecarStt@bbeoken by
el ectrical connection can be thereby achieved wth
agre dirphy -evefate, efartmdemplaet dfaboApthd 2@QEr2ge

ani sotropi cally conductive sheet. The dianeter r of
tsheushiore @7r@gtho¥ﬁ"1mgﬁy;qqg the conductivity of the

electrode structure 17.

Iin order to easily break the oxide film on the
_ngufface of the electrode to be inspected, the front-surface
electrode part 18a in the électrode structure 17 may be
shaped into a sharply projected form, or fine
irregularities may be formed in the surface of the front-
surface electrode part 18a.

A part or the whole of the back-surface electrode
part 18b in each of the electrode structures 17 is
preferably composed of the same metal as a metal forming
the frame plate 11 in that the back-surface electrode part
18b can be easily formed by the produciion process which
will be described subsequently.

A pitch p between the electrode structures 17 in the
contact film 15 is preset according to a pitch between

electrodes to be inspected in a wafer, which is an object




preferably 15 to 750, nore preferably 20 to 65% :
pitch p of the electrode structures 17. The spec?iA%ﬁF§006
di mensi ons of each of the electrode structures 17.

wi |l |- be described. The.projected height of the
front-surface el ectrode part,d8a is preferably 15 to

50 'm nore preferably 15 to 30 min that stable

el ectrical connection to the el ectrode to-be

i nspected can be achieved. The dianeter R of the
front-surface electrode part 18a is preset in view of
tofe iabpeetdencanbedior mxdimpilens preherap byretkrtof2S0hen,
~electrode to be inspected, and the |ike. However, it
imoref pregRuapLE, 4%r%ﬁr ér%’ol”iﬁ 30 to 200 gm, nore

pfefeﬁﬁplﬁ%%%hg%l%Sg ggt eenkﬁf% (%ae f%6uEQSrégprgs used

Cl rcul prerera

ﬁﬁaﬁE¥n;5t 9 ﬂ@éﬂjceﬁQ@E §9££é§ééﬁgéﬁhé@nggdj01n1ng

strengt I's achieved. The thickness of the

Qgg%tggagaggrg&ggﬁégde part 18b is preferably 15 to
50 m nore preferably 20 to 100 min that

suf fi cirentHey liegh ratieengticante axcela eat-ibepét 4 tpmej ected
durability are achieved. The coating film 19 fornmed on
thied gbackesar daareteat dttinodbepironishurfnthelelicdepdedpart
structures 17 is preferably forned of a chem cal

d8ablie hrghetdpbuictid&o fet Qpre$é%fﬂ%b3e¥$<a(hrﬂ5e§°of¥ 5. By
such a netal_ include gald, silver d|un1ang

PREAE BTN R GRY Hi1oRse a8l gath‘gr e i °Phe

CHECEHREE L bAe" St rL LS 7 T Rk Cr hee ST SR RSade Pothe
f#g%@ggkegf%ﬁe COMRaShOlo LOringsalble, AcObAith the

eri al di ffusion-resistant net
pitch of the electrode to be inspected is small and minute,
whereby, the stable electrically.cqnnected state to the
-~wafer-can be obtained with certaiﬁty.

The diameter R of the front-surface electrode
part 18a is preferably 1 to 3 times, more preferably 1 to 2
times as large as the diameter r of the short circuit
part 18c.

The diameter R of the front-surface electrode
part l1l8a is also preferably 30 to 75%, morerpreferably 40
to 60% of the pitch p of the electrode structures 17.

The cuter diameter L of the back-surface electrode
part 18b is only required té be greater than the diameter
of the short circuit part 18c and smaller than the pitch p
of the electrode structures 17 and is preferably great as

much as possible. Stable electrical connection can be

"thereby achieved with certainty even to, for example, an




such as silver, palladiumor rhodiumis preferabl :

used as the netal formng the coating filn1fronﬁ¥ﬁgﬂ2006

vi ewpoi nt- of preventing diffusion of the sol der

material. The sheet-like probe 10 according to the

first enbodinent can be pro#ficed, for exanple, in the

followng manner. As illustrated in Fig. 5, a

| am nate material 20 having a circular netal plate

11A for formng a frane plate and a circular sheet

Ja@l&sf&n:obgeahmﬁ tdvsatadiveg shieks, which is integrally

| am nated on this netal plate 11A for formng a frane

pl at e Bl diagneredi anefethsn@ider dihamitthepardi ddetisr of

the nmetal plate 11A for formng a frane plate, is

firegerpbdgut Bdto | 16§ hendranpmaferabler? &l tR®53f ofhghe

illustrated enbodinent, a netal layer 21 for formng a

métteh paok theiptewadsy sfra¢itueasoh’ t he whol e surface

of the sheet 16A for formng insulating fil s, aqgea

pr ot ectihFRSE 152 I EEPF AU SRS (ﬁ‘?cihhé’fsgpiea%gg%tfrot e

net al |ate 11A fqr formn frane plate . :

SErRoharsr Lagehais BT orRgeRor T Pl BeBi oty of
Lekn t I e . f | ye2

£, SREENEREERe G TR Respp 2t o1af i HIERERY Y520 50

Pl?.' ckpess }:éféf%]'[frlst hans3g fih fRecnst ranghl eegutrecal

of wt s?andlng aser beans used Iin |aser beam

eBehkRingnSUbj eed ad darihe sbebé f@spdoiad rRgn6bApathieved.

2006 31 insulating films, which will be descri bed

subseqtentdipmeiter Robf obitai Medit-sortthat e1eemnodse

difficult.in some cases to surely formelectrode

pertclBress 1gresdt tin gieni eknebe aksaceirscrsbafion t he

other hand, it may be difficult in :
conditions, the diameter of the electrode to be inspected,

and the like. However, it is, for example, prefeiably 30
 to 200 pm, more preferably 35 to 150 Um.

The diameter r of the short gircuit part 18c is
preferably 10 to 120 Mm, more preferably 15 to 100 Hm in
that sufficiently high strength is achieved.

The thickness of the back-surface electrode part 18b
is preferably 15 to 150 Mm, more preferably 20 to 100 Hm in
that sufficiehtly high strength and excellent repetitive
durability are achieved.

The coating film 19 formed on the back-surface
electrode part 18b in the electrode structures 17 is
preferably formed of a chemically stable high-conductive
metal. Specific examples of such a metal include go;d,
silver, palladium and rhodium.

The coating film can also be formed on the front-




sonme cases to formopenings in a nmetal mask, whi
wi Il be described subsequently, with high dlneng?ogpﬁmxm
precision by an etching treatnment. As a material for
formng the nmetal l|ayer 21, nay be wused copper,

ni ckel or the like. As exanpBés of a nmethod for

formng the netal |ayer 21 on the sheet 16A for

formng insulating filnms, nay be nentioned

sputtering, electroless plating and a bondi ng nethod.

%fﬂé&st &g&ggog@ Stk 1Ba &Sl ELLOE SR amu%éﬁre 17.

conposed otoresist are then fornmed on

s draGes eQEcEP@dé@rﬂd‘@iee imbRCal 28e dorbosddnef, for
respective surfaces of the netal |layer 21 and the

reizadp1p!,ake sdldef akatfeariding aa difffagbopt i stand actal
plurality of patterned holes 23H are fornmed in the
rsegibstasf isliivas, fprliediiom tdre npptabn| ay epreferapdy used as
accordance with a pattern corresponding to a pattern
dfhe giegeflr 6demsng ddturceatipg §ibe fepmehaayiewpoint of
illustrated in Fig. 7. Thereafter, the netal |ayer 21
|P§e§’l%’1téétgeélf%u%ﬂf?n &tic vy SerEst n’Bﬁelﬂ?r]ough t he

patter S.2 ere ta

i | B ok e abrEs o arehigd BT een

f a t p C 0

FREpaT tegzcn*-‘g? gl ?%%fﬁ%ir%ﬁf%eﬁ@ 2RL 00185
farped, as illustrated in Fig. 8. 6 April 2006 32 As

t he photoresist for formng the resist filnms 23 and

24, nmeys be usedadey of wagi oals Pheioneseshstdmiral 20

plating, photosensitive dry films, and the Iike. The
tizgetier of reatdr ofettalie platteed hadidwl Bsrmiddd af oramd phate
the resist film23 and the openings 21H in the
and a circular sheet 16A for forming insulating films,
which is integrally laminated on this metai plate 11A for
_forming a frame plate and has a diameter smaller than the
diameter of the metal plate 11A for forming a frame plate,
is first produced. TIn the laminate material 20 of the
illustrated embodiment, a metal layer 21 for forming a
metal mask is integrally provided on the whole surface of
the sheet 16A for forming insulating films, and a
protectiﬁg tape 22 is provided on the surface of the metal
plate 11A for forming a framévplate along a peripheral edge
portion thereof.

In this embodiment, the thickness of the metal
layer 21 is preferably 2 to 15 Um, more preferably 5 to
15 Mm. TIf this thickness is smaller than 2 pm, the

strength required for withstanding laser beams used in

laser beam machining subjected to the sheet for forming




metal mask 21Mis a dianeter corresponding to a .
di aneter of a short circuit part 18c in each of qﬁgn12006
el ectrode structures 17 to be forned. As illustrated

in Fig. 9, the resist filmis then renoved fromthe
surface of the netal mask 21Bf and the sheet 16A for
formng insulating filnms is then subjected to |[aser
beam machi ni ng through the opening 21H in the netal

mask 21M whereby a plurality of through-holes 17H
eﬁﬁ&lm\ﬂdﬁgﬂm@ afei &t 4t e LRsthepdh anBiLr, u%fnttl?'_e/ is

short™ circuit part 18c 1'n'the el ectrode structure
tfobec@litRaGl, avethof Ned ndy thaedsheetul®6A d ForfOHsBE to
insulating films in accordance with the pattern '
colrespaidinngleottbee paiherturet 1vhe ¢ edtisodRickness
structures 17 to be forned as illustrated in Fig. 10.
Aszcdddistifatiedonntle othkl, hiahe, mbt ahayrask diffilbant in
renoved fromthe sheet 16A for formng insulating
307 RFesaftoefe AR epaidwsndmt 2 matal Heskaniwhack will be
rmterl_al 20 is subjected to_a plating treatnent, ‘

w%w&sfxm@m Stritng ighorim it BAFELSigE bY
|nte Ilr%llnkdtothe nmetal plate 11A for form ng

At ESGTRiI  the thr ough-holes 17H in the

sheet f I [ ' fil ‘a he
Ci e, %%%m%t%@ame??adﬁéﬂk%*# i R i
(5808 opheri cakdkdr it -3 hage el ectrode parts 18a
integrally lI'inked to the respective short circuit
parts A8cexdingie surkagetiodd the Fheatnd6énd afetfar m ng
insulating filnms as illustrates in Fig. 12.
Theregaf2ilecn aBe shdaistutat €dri AoFhing Idsvdatésgstiims mmay

25 conposed of a photoresist is forned so as to cover
thee mepddpnedAsputtering, electroless plating and a bonding

method.

As illustrated in Fig. 6, resist films 23 and 24
composed of a photoresist are then formed on both surfacés-
of the laminate material 20, i.e., the respective surfaces
of the metal layer 21 and the metal plate 11A for forming a
frame plate, and a plurality of patterned holes 23H are
formed in the resist film 23 formed on the metal layer 21
in accordance with a pattern corresponding to a pattern of
electrode structures 17 to be formed as illustrated in
Fig. 7. Thereafter, the metal layer 21 is subjected to an
etching treatment through the patterned holes 23H, thereby
forming a metal mask ZiM, in which a plurality of openings
21H have been formed in accordance with the pattern
corresponding to the pattern of the electrode structures 17

to be formed, as illustrated in Fig. 8.




for forn1ng insulating films and the front-surfa
- electrode parts 18a, and the resist film24 forngﬁA%PImxm
‘the netal plate 11A for formng a frame plate is then
subjected to patterning so §§_to | eave a portion
corresponding to a frame plate 11 to be forned and
portions corresponding to back-surface el ectrode

parts 18b in the electrode structures 17 to be

f or med thereby form ng patterned hol es 24H
corresaanahﬁgp e fr| Eerming fhe Fﬁéﬁﬁt B e 281

{orned in th re5|§% film24 and at th
offi¥n§er B8P t"’”&}ét? FREISHA B%?‘f%%%%‘r?dﬁ EOFoPJr‘ﬁEmgr

b&%to U(AGE 2! gl pde,parts LR (o be formed in the

resp ective patter Tustrated in Fi g.

14. Th@hge 4 A At %fléécﬁ%ffﬂ{ g&Qt@rﬁéénﬁoPéétz%fﬂ S

t hen ected to an etching treatnent to renove a

P eneldh %&:e(%e rEBeseby; ford Rdaarhd HFReBlRise 214, ih Nche

whi ch t hrough-holes 12 and positioning holes (not

imd St hatsedp1Mave dHekimncataredorranshmiiddn@osan@imeBsr of
form ng back-surface el ectrode parts |8b |inked to the
shatiordi céurtipapast 18k by asaphr¢f tife eectebdé pl ate
for formng the frane plate as illustrated in Fig
Brrusdurebud?rbe dep ifpmmiegl- 16, the resist filmis then

6 Apri]l 2006 34 renoved fromthe frang glate 11 and
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back-sur

hA sErOnedd W Pald %&%qgholcﬁé aRH e i hen, %@tal

at portions, on which the back-surfacé el ectrode
mask 21M, whereby a plurality of through~holes 17H each

having a diameter fitted to the diameter of the short

circuit part 18c in the electrode structure 17 to be formed

are formed in the sheet 16A for forming insulating films in

accordance with the pattern corresponding to the pattern of
the electrode structures 17 to be formed as illustrated in
Fig. 10.

As illustrated in Fig. 11, the metal mask is then
removed from the sheet 16A for forming insulating films by
an etching treatment, and the laminate material 20 is
subjected to a plating treatment, thereby respectively
forming short circuit parts 18c¢ integrally linked to the
metal plate 11A for forming a frame plate within the
through-holes 17H in the sheet 16A for forming

insulating films and at the same time, forming projected




parts 18b are located, in this resist film26 as .
illustrated in Fig. 18. The back-surface electroé%Apnlmxm
parts 18b are then subjected to a plating treatnent

with a high- conductive matal,3 t hereby form ng coating
films 19 on the back-surfacg el ectrode parts 18b as
illustrated in Fig. 19, thus form ng el ectrode
structures 17. As needed, resist filnms 27 are then
formed so as to cover the coating filns 19 as

i ($estrattedtiicalfi groRd-sTheacesilstctitodm Parts tdmen
subjected to patterni-ng so as to |eave portions
chrrespoidl Agnkedcbat Blee Fesnactulyq ghope ¢bFFpL parts 18c
t hereby form ng patterned grooves 25H in the resist

91 RS Sagfiapﬁugg retRFhaetEilgA For ARENIPR WHREAt1BA

f f i i | ati fill i bi dt

TGS COSHPEEREST oh ditve 14 pAPEEEREREHT 24 her eby
ercring atien 1o temove a1l .
OIDGR o V10! ANl 0L b%cdbosed of 3
tMJﬁng@g ;@ phuhahidy Lf tocg:%@‘ft thi! fedid 18ACH

ffor me y arranging, in each of the 1nsulating film

o r Fdrminhgl EhyuDhtBd@ciiiage asidr whkuresnd-7suddoendi ng
through in a thickness-wi se direction thereof. The
redsdcstrokiiel par2S, 126, el Xhearrestibénfibnodeddnmech 6n the
April 2006 35 the frame plate 11 and the contact filns
metadneleke lphofectinmningpe IZapseplFig. is)theg subjected
renoved fromthe frame plate 11, thereby obtaining

te PEAEEEPEPReSPr Dbt AdEHVE RgPOr sl PRectiTFaiPonding to a

enbodi nent ichis illustrated in . Figs. 1 to 3..
REeBRaPG o SuER B AT PRE BPEBEID g eboRting to
g LAY Shpl2 ntr SRl e

iS%IWEE%QES 17 to be formed, thereby forming patterned
-hoies 24H corresponding to through-holes 12 in a frame
”éiate 11 fo bé formed in the resist film 24 and at the same
time, forming resist patterns 24A corresponding to the
back-surface electrode parts 18b to be formed in the
respective patterned holes 24H as illustrated in Fig. 14.
The metal plate 11A for forming a frame plate is then
subjected to an etching treatment to remove a part thereof,
thereby forming a frame plate 11, in which through-holes 12
and positiéning holes (not illustrated) have been formed,
and at the same time, forming back-surface electrode
parts 18b linked to the short circuit parts 18c by a part
of the metal plate for forming the frame plate as
illustrated in Fig. 15.

As illustrated in Fig. 16, the resist film is then




the el ectrodes to be inspected have been forned, .
the wafer, which is the object of inspection, tﬁﬁgpn12006
contact filnms 15 arranged in the respective :

t hrough-holes 12 may be smal| in area, and each of

the contact films 15 small in* area is little in the
absolute quantity of thermal expansion in a plane
direction of the insulating film16 thereof, so that

the thermal expansion of the insulating film 16 can
beesoved yf rastihai fednbypldee f Yammdltheebddk-surface
Accordingly, in a burn-in test, positional deviation

bet eeerrdheagitec i Bbdeespecieitriss 1TarRREIRE clfedttPodds
to _be inspected by tenperature changes can be sure

oF SVBrA & FOTBRER A E L FO VRIS tPCROFESE NE ot 6@ BIveF
I nspecti on, _has | arge area 0 i nches. or greater.
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I pspected, i.s _extr I . t od
ef%éﬁ?i%ﬁﬂlﬁ%ecéﬁﬁgc %%féggi%} %ﬁ%ﬁgg £§gﬁérl%§n e
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eet probe according to a second enbodi nment of

t S E£SBNHoritA¥RRT | O, wiidh itk bScR-Phafadkd @¥ectrode
illustrating, on an 6 April 2006 36 enl arged scale, a
prd e Padb pakt 10taBedonimcthifs lm@siintt fielm sheets | i ke
probe according to the second enbodi nent, and Fig. 25

| sl lmgregsdséot Fomal 1&i eWheel baskraeifape edeghrode parts
enl arged scale, a principal part of the sheet-|ike _
pr@bareaddsnd el eetethes e pid térPobr prHtentTig th a high-

sheet-1i ke probe 10 accordi 1o the sec%g%gﬁ' _
SRRSHTENE STa% ed A TONGSEN "Gn 8= WAt Br 2 017 i OF, the
5ier-SETRS B BT S LER G 1, B oo
Lﬁ%ﬁgﬁﬂﬁﬁﬂng electrode structures 17. As needed, resist
fiims 27 are then formed so as to cover the coating films
19 as illustrated in; Fig. 20.

The resist film 25 is then subjected to patterning so
as to leave portions corresponding to contact films 15 to
be formed, thereby'fpfming patterned grooves 25H in the
resist film 25 as illustrated in Fig. 21, and the sheet 16A
for forming insulating films is subjected to an etching
treatment to remove a part thereof, thereby forming a
plurality of insulating films 16 independent of each other
as illustrated in Fig. 22, thus forming a plurality of
contact films 15 each formed by arranging, in each of the
insulating film 16, a plurality of electrode structures 17
extending through in a thickness—wise direction thereof.

The resist films 25, 26 and 27 are then removed from




circuits in a state of the wafer, and has a fra
plate 11 (see Fig. 4) of the sane constructlonngg Enlmxm'
~the sheet-like probe 10 according to the first

enbodi nent. On one surface of this frane plate 11, a
single circular contact fil@sl5 having a di aneter
small er than the dianeter of the franme plate 11 is
provided integrally with -the frane plate 11 and
supported thereby This contact film15 has a flexible

@E t'emﬂG anéh@ Rl aﬁét' ey 19t gbectrPdge
S I‘UC ur es |

extenlnglnat ckness-w se direction

1yl ?bnngHE@b1ﬁ1@TQﬂaE%a&Qﬁgve8 tP6n the frame
|nsu ating film16 in relation separated from each

opNefe i1N A thleda®ydbbesinhOny ofhd Reeeithsikat pigod idduoklling |

and i n accordance with a pattern corresponding to a ‘

pedttﬁd1ﬂﬂiselembbddESnto el dnsisedfiédstnatedeimafigrs . 1 to

that is the object of inspection. The contact film 15

3. arranged in such a manner that the each of

el ectrode structures 17 are located within the

r espec®feerdiny cigy Ui és sPoebtlike A ohte 18-atke11. 6

Apr|I 2006 37 Each_of th | ect rode. truc ures .17 is
chired oy o StntBGr APFYRPR TN d ZpPefelpBlFe bn the' frame

sz{;?af oo Lor BERESPRERT AT Ty e iRy %59%021 o] fien
S gaeel egt Bedfngﬁg&te@mavexeeéedfaﬂn@a bagkthe

sur ace o the insulating film16 to each other

LI QUYN R 18ROEE EhECHbIedards 18epextend Nghd gkt n
the thickness-wi se direction of the insulating film

1610l 15t Birsaggbadinettic wespeating thiondid-Hdreawed 20ftag be
hi gh- conductive netal is fornmed on the back-surface -
edredtlr dde arpart af8beach of the contact films 15 small in
area is little in the absolute guantity of thermal
__expansion in a plane direction of the insulating film 16
thereof, so that the thermal expansion of the insulating
film lGrcen be surely restrained by the frame plate 11.
Accordinglj, in a burn-in test, positional deviation
between the electrode structures 17 and the electrodes to
be inspected by temperature changes can be surely prevented
even when the wafer, which is the 6bject of imspection, has
a large area of 8 inches or greater in diameter, and the
pitch of the electrodes to be inspected is extremely small.
As a result, a good electrically connected state to the
wafer can be stably retained.
Fig. 23 is & plan view illustrating a sheet-like

probe according to a second embodiment of the present

invention, Fig. 24 is a plan view illustrating, on an
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In the sheet-1ike probe 10 of the second enbodi .
a material of the insulating film16, and a natgﬁ?%P?JZOOG
di mensi ons and the like of the electrode structures 17
are the sanme as those in the sheet-|ike probe

according to the first enbodénent. The sheet-Iike

probe 10 according to the second enbodi nent can be
produced in the sane manner as in the sheet-1ike

probe according to the first enbodi nent except that
'&Hﬁq&m\e%a_gesgrgpﬁ%ﬂﬁd%trmoefpsoe&éaeé #N% in the
sheet-11ke probe 10 according to the first enbodi nent, -
theeshagle 188nE0scEQFIEMY HonSUkakbBENA | doBod ie$€dang
the insulating film216 as it is w thout conducting

tiey etashiisga treatresadt Bindlheisheel 1d6#A-410ind ,0fm Ag
insulating filnms. According to such a sheet-|ike probe
lhlafrgade ssedonda erbuodipmniparthef ptiye atliggt-dfikehprobe
through-holes 12 are formed in the frame plate 11 ‘
cotresiaaditagthe seeendd embogddreentegi on, in which the

. electrodes to be .inspected, have been 6 April 2006 38

f or medT oS ditkCuPFORBVE ¢ ACSRTERT §°t B 0B of

i nspection, .and the contact film 15 is arranged on the

PR pERre 8 1P AT e i mePt hat™ B O YpRgn- £Of
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thereof by the frame plate 11, so that the therma

expansiteniff at heatasdd ahiengafel m dd Has therphanglate 11

direction thereof can be surely restrained by the

f sz Fibat @) 14f evien asiven cohetrontamt 4 lim Thehabeat-like

| arge area. Accordingly, in a burn-in test, positiona

depbat F8napeening tite Wicediratiecmhedictantes 17 and the

On one surface of this frame plate 11, a single

~ circular centact film 15 having a diameter smaller than the

diameter of the frame plate 11 is provided integrally with
the frame plate 11 and supported thereby.

This contact film 15 has a flexible insulating
film 16, and a plurality of electrode structures 17
extending in a thickness—wise direction of the insulating
film 16 are arranged in the insulating film 16 in relation
separated from each other in a plane direction of the
insulating film 16 and‘in accordance with a pattern
corresponding to a pattern of electrodes to be inspected in
the wafer that is the object of inspection. The contact
film 15 is arranged in such a manner that the each of
electrode structures 17 are located within_the respective

through-heles 12 of the frame plate 11.




el ectrodes to be inspected by tenperature change§5§%ﬁ§2ooé
be surely prevented even when the wafer, which is e
~object of inspection, has a large area of, for

exanple, 8 inches or greater in dianeter, and the

pitch of the electrodes to B®& inspected is extrenely
small. As a result, a good electrically connected

state to the wafer can be stably retained. Fig. 26 is

a plan viewillustrating a sheet-like probe according

to a thicfl srbodi et QbakheLPrESEMs 17MVENELLRea Y-

27 is a plan view illustrating, on an enlarged scale,

ai PEdde P8} 1Pt ngf a dp @A firdbmtl But hece sheetrbigke
probe according to the third enbodi nent, and Fig. 28
IﬁaﬁtCI&&Saﬁﬁﬁdeﬂa|anfWﬁﬂ|§urﬂbbatbﬂgthéﬂhﬁﬁmlatlng

enl arged scale, a principal part of the sheet-Iike

pfobe kfcoorddianglevethikd Haak-enbddreeat ectitrele part 18b
sheet-1i ke probe 10 according.to the third 6 April

200839 ditbadPrekit Sisfape®h dheohnaetatvn £ikar 46, teneach
which, for exanple, a plurality of integrated

CTTRAR (S HeRAE Beshot | ot tePaEFr B3I S rEEEM; Shrqesh in

f h d
vﬁ}eeac%w%&e%gi St Here ot the sebdhy o) Sufh 187 T
‘Prﬁ’a%tdrl%%ﬁl'ton a@oal %%&ﬁﬂe?% lf&éﬂlfed Riohen 10,

accor ing to thé firs i men one surfacCe of

tdsddarR pkake ﬂé—f&%ﬂ@d“%ﬁlhh¥ ﬁé%kiédﬂﬁ%cbneﬁegtrode
illustrated enbodi nent) of contact filns 15 arranged

ipure Stsat.e i ndependent of each other so as to align
al ong the surface of the frame plate are provided
I nt egr &th | yhevi sHeetthe ike apeolpt dtle ofl thrdssoppbrdmdgdiment ,
thereby. Each of the contact filns 15 has a flexible
a material of the insulating film 16, and a material,
dimensions and the like of the electrode structures 17 are
~ the same as those in the sheet-like probe according to the
first embodiment.

The sheet-like probe 10 according to the second

embodiment can be produced in the same manner as in the

sheet-like probe according to the first embodiment except

that in the above-described producfion process of the
sheet—1like probe 10 according to the first embodiment, the
sheet 16A for fprming inswvlating films is used as the |
insulating film 16 as it is without conducting the etching
treatment of the sheet 16A for forming insulating films.
According to such a sheet-like probe 10 of the second
embodiment, the plurality of the through-holes 12 are
formed in the frame plate 11 corresponding to the electrode

region, in which the electrodes to be inspected have been




¢conductive neta

insulating film16, and a plurality of electrode .
structures 17 extending in a thickness-w se dirSEFF8%°°6
of the insulating film16 are arranged in- the

insulating film1l6 in relation separated from each

other in a plane direction ¥ the insulating film 16
and in accordance wwth a pattern corresponding to a
pattern of electrodes to be inspected in:- the wafer

‘that is the object of inspection. The contact film 15

I raktangedrhd sieduia mRACE,t hAlcrath e bhgect of

el ectrode structures 17 is located within the
riespective, &hdotlgh-dvoltestlZilm theid rammangkedt enlihe
Each of the el ectrode structures 17 is fornmed by

ifmemgr plkye| Lhkimguwwhprofresned thahteadly fodcéhe| eteebrede

. part 18a eXfosed to a front surface of the_insul ating

A Pt dhasAtede 1patke stpiRRE WS dhraRghpartes 12
ce of the ins
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18b exposed to a hack
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I's fTormed on the back-surface
eheehEogdeanPaiirdBionl RnbReoshest -Bd ki gbeedOrofndday-
third enbodinent, a material of the insulating filns
16 @pgma pEiesildl evedi WRBRI Ohs @ntkddie flilkel®fhddhen

el ectrode structures 17 are the sanme as those in the
dhegt- hrke. plogerdivotdi nip too Huhe—ihi £sst erdyodithomal
The sheet-1ike probe 10 according to the third
drpbdthentberede fhreogdeedrPde t Her WHiE cfahnettAsths

the sheet-like probe 10 according to the first
EABEHFARRT to be inspected by tempeérature changes can be

surely prevented even when the wafer, which is the object

of inspection, has a large area of, for example, 8 inches

or greater in diameter, and the pitch of the electrodes to
be inspected is extremely small. As a result, a gocod
electrically connected state to the wafer can be stably
retained.

Fig. 26 is a plan view illustrating a sheet-like
probe according to a third embodiment of the present
invention, Fig. 27 is a plan view illustrating, on an
enlarged scale, a principal part of a contact film in the
sheet-1ike probe according to the third embodiment, and
Fig. 28 is a cross-sectional view illustrating, on an
enlarged scale, a principal part of the sheet-like p;obe
according to the third embodiment.

The sheet-like probe 10 according to the third




According to such a sheet-|like probe 10 of the thy xg:
enbodi nent, the plurality of the through-hol es 129 é€%12006
formed in the frane plate 11 corresponding to the

el ectrode region, in which the electrodes to be

i nspected have been formed,3%f the circuit device,-
which is the object of inspection, and the plurality

of the contact filns- 15 independent of each other are
arranged on the frame plate 11 in such a manner that
eabBddhehbei €l odd ade coatinuet usesa iafne loacahédhi nfor

- the respective through-holes 12 of the frame plate
txampher ebyplimea ot adt ihitkgsaléd i siraugpohesd beenr

t he whol e surface thereof by the frame plate 11, so
fhanedhecl fetredaleXFsRscEhonf 28 hee i9ril &f fgef irheaprted
in the plane direction thereof can be sure

e plé |
FeSERAFRetn by StHE Prfaﬁﬁepwaf%ruafé%e*ﬁ%ﬁe#?ﬂ% plate 11
contact film1l as a 6 ri|] 2006 41 |arge.area. . ..
R8Bbr g3 Th TS AP Rt s ChReshar ok
bet ween.the e t e r €Snida t he
Bfgggrg%e%c?%kﬁgm{ﬁgbgé%eg§%§£tenpéF%#%?é changes can
be S%EpB%ep§9¥§QE§Qx§W%H§M¥¥%mEh§l$@£eIl,WbFQ@rbSiE?e(9
obj ect of inspection, has a |arge area of, for
exanP| En Shd NCHES trQkegr eAb&Nimdhith aTetlenhtaandfihes 15
pitch of the electrodes to be inspected is extrenely
spBbhged\sim 4 estdtte, iadgpeddert exf rdacdl lorheonaecdedio
state to the wafer can be stably retained. <Probe
saidr #leng 2hd suxfecesststlet i brae wlawe RrasPFatidRf
the construction of a probe card according to a first
embodraeht Wwith H&epfeaBRt PHaventl ghd SHEPRFEed SRRy -
';rOSSE%%%FB%n% SView 1Ll ustrating, the constryction of
insulating f£ilm 16, and a plurality of electrode structures
17 extending in a thickness~wise direction of the
insulating film 16 are arranged in the insulating film 16

in relation separated from each other in a plane direction

of the insulating film 16 and in accordance with a pattern
corresponding to a pattern of electrodes to be inspected in
the wafer that is the object of inspectioh. The contact
film 15 is arranged in such a manner that each of the
electrode structures 17 is located within the respective
through—holes 12 in the frame plate 11.

Each of the electrode structures 17 is formed by
integrally linking a projected front-surface electrode
part 18a exposed to a front surféce of the insulating
film 16 and a plate-like back-surface electrode part 18b

exposed to a back surface of the insulating film 16 to each
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principal part of the probe card according to theg a,i2006
first enbodinment. The probe card 30 according t% Hﬁé
first enbodinment is used to conduct, on a wafer, on

whi ch, for exanple, a plurality of integrated

circuits have been forned, el8ctrical inspection as to

each of the integrated circuits in a state of the
wafer, and is made up by a circuit board 31 for

inspection, an anisotropically conductive connector

40t wé ¥ angashdn 20880 sYr EBEerinf ddier qQiscCuktehdtid thledi@h in
i nspection, and the sheet-like probe 10 according to '
ttiee fhictnenbadsreat reaticarh dfs gheovndedlabing higilm 16. In
ani sotropically conductive connector 40. The circuit
bida¥sl gbddimentspaceoanitmsigyi d&@ genmed@3cs Adridh-2006

42 for positioning the anjsotropically conductive
cpEtticv e eind thefQHRRY 91 K& PEFE~ T8 IR Dfhifede
surface of the circuit board 31 for inspection,.a
;ﬁ?ﬁ%ﬂ%@@'of i nspection electrodes 32 are forned in

d i t.h di .
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of eleCtro nsp
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I nspecti on. a board naterial for formng the '
ittt di Rakdadine f Dikd nspesld @leciBYdbestsRd13RY Of are
conventionally known various board naterials, and -
specidine exarpbes imetreofshdentchude poopOsid@dd@agnto the
board materials such as glass fiber-reinforced epoxy
ridgists emfpods siehtber - rei nforced phenol resins, glass
fiber-reinforced polyimde resins and gl ass

fi ber - Fle¢ n$hrsled ies RaPee i Y2 3¢9 7inge treshpasthird

ceranmic board materials such as glass, silicon dioxide
odiment can be produced in the same manner as in the

sheet—1like probe 10 according to the first embodiment.

N According to such a sheet-like probe 10 of the third
embodiﬁent, the plurality of the through-holes 12 are
formed in the frame plate 11 corresponding to the electrode
region, in which the electrodes to be inspected have been
formed, of the circuit device, which is the object of
inspection, and the plurality of the contact films 15
independent of each other are arranged on the frame

plate 11 in such a manner that each of the electrode
sfructures 17 are located in the respective through-holes
12 of the frame plate 11, whereby the contact films 15 is
supported over the whole surface thereof by the frame plate
11,750 that the thermal expansion of the insulating film 16

in the plane direction thereof can be surely restrained by

the frame plate 11 even when the contact film 15 has a
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alum na, and | am nated board naterials obtained bys..i 2006
using a netal plate as a core material and Ian1nat?

a resin such as an epoxy resin or polyimde resin

t hereon. When a probe card to be used in a burn-in

test is constructed, that having a coefficient of

“linear thernmal expansion of preferably at nost 3 x

10-5/K, nore preferably 1 x 10-7 to.1 x 10-5/K,
particularly preferably 1 x 10-6 to 6 x 10-6/K is
Ingﬁhdgg%%'f'ﬁééaﬁﬂﬂﬂd%§ oansgcﬂufhl¥ﬁuﬂés%atEﬁbﬁklonal

I norganic board material's conmposed of Pyrex
(Ragi=glienedetieadenss k1 ghasse qUantZuaSS, AdUurhea,
berylliua, silicon carbide, alumnumnitride, boron
Rillddtdedes thebéi kespandd prichpaPeurs dramigeat edn be
board materials obtained by using a netal plate.
fsanrdg ofremantednevarckdlenalthey wsferel whichh ds 4Reabbigct
covar or invar as a core material and |am nating a

- rdsiimspsgthons as e?pdaéy-‘qee@rﬁaopf pofcyl'l‘ rﬁwprlési inches

thereon. As illustrated in Fig

éﬁ'§6?P6ﬁFcéPl§lmﬁﬁﬁﬁbc@P@et@@nﬁé%?%ﬁxﬁdjﬁh§lECtr°des to

i rcular fr p pl ur
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X PQH%ni thic dire

%?ﬁg % e have aggnIE o%ﬁ%ﬁﬁ fﬁ? Tanlbe QE&ny
g@&gghggplcally conductive filmarranging holes 42 in
this frame plate 41 are forned corresponding to a
Ret-beencataan el ectrode region, in which el ectrodes
to be inspected have been forned, in all integrated
ci rcuirtisy.f @9med encacwafsrctiomkilclries ahlwbjmctingf the
i nspection. In each of the anisotropically conductive
conmtareaheh nef Folre? cagdt hecofdare Yol at 6143t an

ani sotropically conductive film50 i X
embodiment of the present invention, and Fig. 30 1s a

_cross—sectional view illustrating the construction of a

principal part of the probe card according to the first
embodiment. |

The probe card 30 according to the first embodiment
is used to conduct, on a wafer, on which, for example, a
plurality of integrated circuits have been formed,
electrical inspection as to each of the integrated circuits
in-a state of the wafer, and is made up by a circuit board
31 for inspection, an anisocotropically conductive connector
40 arranged on one surface of the circuit beard 31 for
inspection, and the sheet-like probe 10 according to the
first embodiment, which is provided on the anisotropically
conductive connector 40.

The c¢ircuit board 31 for .inspection has guide pins 33




having conductivity in a thickness-w se dlrectlo%Amﬁlmxm
thereof 1is arranged in a state supported by a

peri pheral portion about the anisotropically

conductive filmarranging hole 42 in the frame plate -
41 and in a state independentZof adjoining

ani sotropically conductive filnms 50. In the frane

plate 41 of this enbodi nent, positioning holes (not
"illustrated) for conducting positioning to the

SASelsdd 148 onREGPEnd Oa il 130 1 Chi Y1 Lo k@GR foBhector 40
i nspéction are fornmed. Each of the elastic

adtics aleophealk Y i konstd @, thbmen 56né SsdofavRd o@f A8

el astic polyneric substance as a base material and
haisraniftubebiranal per tidsbecatpoased piusabi APl 128P6c#don
“plurality of conductive parts 52 for connection ,
exltearidiodgs BA are hfokmekdnweseodiaret ivoitiofa phéteérhm -
and an insulating part 53 fornmed around each of the
CHTISEPPRELpdr 3 BPFgrerrcohineterbrrddaireudnppected in
insul.ating the conductive parts 52 for connection.

e ﬂaﬁesgaﬁsﬁ PR EUSE iFOTAPRangel Wy WdCBels an

Iggat d_i.n.the ag{sotropically conductive film
arrafv iﬁg hof 222" the frane plate 41. The

condugtd ve i faP2. 101 AANTRGHiAN Aot ber dunctianal )

part are arranged in accordance wth the pattern
G €5RRBALNGN t Onayt R RALLELAY Of £ tRIBGLHATES E0oe

i nspect ed of the ‘el ectrode region in the integrated
GlafrG bt Hos A dndre ik s , waher spadi Tl ickalpe cebi st e ®f

i nspection. At a peripheral edge of the functiona
pacilubé, canppaite Sedio beasdppordmichlswsuch s ¢lxed
and supported by a peripheral portion of the '
grbsotrropnEartsd cudcrreens i |ghass fabgrngehoferaxd j n
the frame plate 41, is forned integrally and

EBRPPAUBTETYS wi 1 45 1PBRTEF DhEAT G5t Podyimide resins and

_glass fiber-reinforced biémaleimide triazine resins,
ceramic board materials such as glass, silicon dioxide and
alumina, and lamihated board materials obtained by using a
metal plate as a core material and laminating a resin such
as an epoxy resin or polyimide resin thereon.

When a probe card to be used in a burn-in test is
constructed, that having a coefficient of linear thermal
expansion of preferablylat most 3 x 107°/K, more preferably
1 x 1077 to 1 x 107°/K, particularly pfefexably 1 x 10™® to 6
x 107%/K is used.

Specific examples of such a board material include
inorganic board materials composed of Pyrex (Registered
trademark) glass, gquartz glass, alumina, berylliua, silicon

carbide, aluminum nitride, boron nitride or the like, and




More specifically, the part 55 to be supported i |
enbodi nent is shaped in a forked formand fi xed gﬁgnh§006

supported in a closely contacted state so as to grasp
the. peripheral portion about the anisotropically
conductive filmarranging hal3e 42 in the frame plate.
41. In the conductive parts 52 for connection in the
functional part 51 of the elastic anisotropically
conductive film50, conductive particles P exhibiting

' [ t ' AN a
TRGRELLSIN A RPN 8 oL A P3Nl 8 oSl are
diebeRbliofr £n Adr-nd@RE1421 QY the At Reenhandss tha oy,
insul ating part 53 does not contain the conductive
pacthel €8 thddr ald aOkogeangedyiLoRNd NahbeMmidd 4 hesin
illustrated enbodi nent, projected portions 54
psoth ugs ngn femmyotreetnsur f aekEsintikian rpeitthi onsyeat. whi ch
the conductive parts 52 and peripheral portions
t her eofAsafidlubbrated, iraFd df oBhedtihat athicod rppithdhg on
both surfaces of the functional part 51 in the )
afiPRGEF P T AR eEERFUED | s F i9iRmdarThEaRhiRIGTEs § Lof 10
the frame plate 41 varies accordin to.the materia
t‘E%Jr%%fa,‘ r3ldtyr 8 e,?%b??/t%%c&légo‘:%?ﬂ’fd%% dilm=
pref erab 40 to ,40 f. thi.s thi SS_ IS Ller
PR i e 48y eRh e e iS00 T o hetes
resad (10 ANIROLEORLE At fine GARAUCHLYE SOONELEYHa40 t15e
not achieved, and the duré%lllty “thereof is liable to
ben 4 SyerQeh.cdin yaddhbh O vS Uehm-skirbhgess @i dshasf 9hmenis
of the franme plate 41 is retained is not achieved, -
afichriid e Trered|41ng rpr opehdéy @frriR@ondbhgots apipealteyn of an
conductive connector 40 becones |low. If
electrode region, in which electrodes to be inspected have

been formed, in all integrated circuilts formed on a wafer,
~which is an object of inspection. In each of the
anisotropically conductive film—arranging hecles 42 in the
frame plate 41, an anisotropically conductive film 50
having conductivity in a thickness-wise direction thereof
is arranged in a state sﬁpported by a peripheral portion
about the anisotropically conductive film-arranging hole 42
in the frame plate 41 and in a state independent of
adjoining anisotropically conductive films 50. In the
frame plate 41 of this embodiment, positioning holes (not
illustrated) for conducting positioning to the sheet—-like
probe 10 and the circuit board 31 for inspection are formed.
Each of the elastic anisotropically conductive
films 50 is formed of an elastic peolymeric substance as a

base material and has a functional part 51 composed of a




the thickness exceeds 600 mon the other hand, t .
el astic anisotropically conductive filns 50 forﬁgaxP#006
the anisotropically conductive filmarrangi ng hol es

42 become too great in thickness, and it may. be
difficult in some cases to 4éhi eve good conductivity

in the conductive parts 52 for connection and

i nsul ating property between adjoi ni ng conductive

parts 52 for connection. The formand size in a plane
c%{&%%ﬂﬂ%@ ok LBEaRAL 5L rapiGalshy reendyghd ¥€ion extending
filmarranging holes 427in the 6 April 2006 46 frane
Pate 4k ckhesdesi goedh Acoich RF tthet PEIRIiZR] 4@ iBBulating
and pattern of electrodes to be inspected in a wafer

thatt 93s fammelj ectumwd dargpedt itbe. chlodparive gaarts 52 for
[imtation is inposed on a material for formng the
ferameqilianeatd metfarlasinsulizgd nguthe stefdurdsye RgritkeS2
resulting frame plate 41 is hard to be deforned, and

ther fapnmechiépBof The Juastyorat pHel.SlFde éxanpred so as
various kinds of materjals sych ?s metal li.c .

et &9 dsatedr ih the MRS IR TEAYLY SO HEYES did T may

be used. en t fr |late 41 is,for :
Snmpeana tele 7t e fafeC g her Dl PLARS Bnpilave

earft%r E@d £80 E{Jﬁné :'Icﬁﬁe_mOfthteh@urlE@%alplﬁﬁ 4} are
es of t [ f

pecific exanp e metallic materia or
forin@qt Be Lraseadat &idh ichel peecoBl alsrsghnasng to

iron, = copper, nickel, titaniumand alum num and
alHooysteeral boythsterlis eamposedbef imsmonhidnatti aheof

at least two of these netals. Wen the probe card 30
iesl ewgedbdienragbon nin releesinteigrated piedfwirtalfloemed asethe
mat eri al having a coefficient of '

wafer, which is the object of inspection.

At a peripheral edge of the functional part 51, a
~part 55 to be supported, which is fixed and supported by a
peripheral portion of the anisotropically conductive film-
arranging hole 42 in the frame plate 41, is formed
integrally and continucusly with the functional part 51.
More specifically, the part 55 to be supported im this
embodiment is shaped in a forked form and fixed and
supported in a closely contacted state so as to grasp the
peripheral portion about the anisotropically conductive
film—arranging hole 42 in the frame plate 41.

In the conductive parts 52 for connection in the
functional part 51 of the elastic anisotropically
conductive film 50, conductive particles P exhibitiqg

magnetism are contained at a high density in a state

oriented so as to align in the thickness-wise direction.




i near thermal expansion of at nost 3 x 10-5/K, .
preferably -1 x 10-' to 1 x 10-5/K, particularlygqﬁﬁﬂzOOG
preferably 1 x 10-6 to 8 x 10-6/K as a material for
formng the frame plate 41. Specific exanples of such

a material include invar al#dys such as invar,

El i nvar alloys such as Elinvar, and " alloys or alloy
steel s of magnetic nmetals, such as superinvar, covar

and 42 alloy. 6 April 2006 47 The overall thickness

(ddiGlNes8.e0f nkhg, comduatd M tiRgl ba®? $PrasNnRAt ic@ﬁtain:‘
inthe illustrated enbodinent) of the elastic

e Jon@piceal bypeppilticdd re afti b 50ri ScpreadBr altintaifl then.
3,000 m nore preferably 70 to 2,500 pm particularly

pr ef er abl yhd G0 het2a000 smbithbrertthi profkctkdessrisog) 54
gmor greater, elastic anisotropically conductive
fodatguBdnpadrey stii¢s ciunfiacssr shgt hperel@roviade#hight khe
certainty. Wien this thickness is 3,000 mor snaller
ciPndvE tavRePaRARAY 2 cHHH RGPS epat t BOBPIT ThGTRedt ROR

. havi duct i ti i ded

\ﬁ%3§t254Pg§gﬁ%§;fﬂi335ﬁ%f%%f@ggﬁggéﬁl5%#?%%%?%@%%85?eaf
I S refer .. a e ) F@
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&iqheast 20% Projected parts 54 having such a
proj ected height are forned, whereby the conductive

parts B Qi kQRBECHFORhAT Eradliflia¢ieent | yacoaprassadiing
by small pressurizing force, so that good

conguet nMikbyih 5 ShEBdoF ashitevedprdherdyg) ect ed beb g,
of the projected part 54 is preferably at nost 100%
frore preferably 40 wosA007Q%.of t he

If this thickness is smaller than 20 Um, the strength .
required upon use of the resulting anisotropically
~ conductive connector 40 1s not achieved, and the durability
thereof is liable to be lowered. 1In addition, such
stiffness as the form of the fﬁame plate 41 is retained is
not achieved, and the handling property of the
anisotropically conductive connector 40 becomes low. If
the thickness exceeds 600 Mm on the other hand, the elaétic
anisotropically conductive films 50 formed in the
anisotropically conductive film-arranging holes 42 become
too great in thickness, and it may be difficult in some
cases to achieve good condﬁctivity in the conductive
parts 52 for connection and insulating property between
adjoining conductive parts 52 for connecfion.

The form and size in a plane direction of the

anisotropically conductive film-arranging holes 42 in the




shortest width or dianmeter of the projected part
Proj ected parts 54 having such a projected helgh6§§?ﬂzoo6
formed, whereby the projected parts 54 are not buckl ed
when they are pressurized, so that the expected
conductivity is surely achigeged. The thickness
(thickness of one of the forked portions in the
“illustrated enbodi nent) of the part 55-to 6 April 2006
48 be supported is preferably 5 to 600 m nore

AL AL 3,5 Tl st gy 00
HRP P48 ot %fb%1E@££@cijeé nd be Eﬁégggt&‘i’riﬁ aa%f'e‘i:l‘EHXt

be fi'xed to only one surface of frame plate 4

The £ ayjieetpolry iBEpEcisiuhist ance form ng the
ani sotropically conductive filnms 50 is preferably a

heat - Wespstantulpal Yaeti ket Substaneedsadi bg a material for
crosslinked structure. Various materials may be used
afonimgbltde fokpreplates istanferf as ni hgharmtserchaksiffness
usabl e for obtaining such a crosslinked polyneric

s sthengesudpéppf f%al@(a?hﬂ’f@s 41t parkdrd | Frelisdeedprpedneand
r ubber ; conjugate di ene rubbers _such as

pg]eyﬁfl?trg'd e‘ﬁéePEbb%rSta\HtYuFﬁltaiLE‘B‘Eer FOﬁoFE;P@Bb?e rious
bber o Stytene. butadiens capol yrer, rubler and
R i b B B r e 05 fBPe s

; uQ—{)QQ‘%ﬂgt Sﬂd Pégﬂ&'%ascegl%ﬁgoﬁa%n gﬁé“cppovﬂ&ﬁrthe frame

ers such as styrene- buta lene b

LAGRRI MARE 5T BbREG aRd oy eRempl S0P 8R&NhGeKmaterial, an
copol yners, and hydrogenat ed products thereof; and

chisernaphages iunehane fubbes, opotlyesd e fackbber the frame
epi chl or ohydri n rubber, ethyl ene-propyl ene copol yner
miblter 41 .et hyl ene- propyl ene-di ene terpol ynmer rubber

and soft liquid . '

Specific examples of the metallic material for
forming the frame plate 41 include metals such as iron,
copper, nickel, titanium and aluminum, and alloys or alloy
steels composed of a combination of at least two of these
metals.

When the probe card 30 is used in a burn-in test, it
is preferable to use a material having a coefficient of
linear thermal expansion of at most 3 x 107°/K, more
preferably -1 x 107 to 1 x 107°/K, particularly preferably
1 x 10® to 8 x 10°°/K as a material for forming the frame
plate 41,

Specific examples of such a material include invar
alloys such as invar, Elinvar alloys such as Elinvar, and

alloys or alloy steels of magnetic metals, such as

superinvar, covar and 42 alloy.




epoxy rubber. Anong these, silicone rubber is .
preferred fromthe viewpoints of nolding and. 6 April 2006
- processing ability and electrical properties. As the
~silicone rubber, is preferred that obtained by ‘
crosslinking or condensing l4quid silicone rubber. The

6 April 2006 49 liquid silicone rubber preferably has

a viscosity not higher than 105 poises as neasured at

a shear rate of 10-1 sec and nmay be any of

Conde”?ﬁ‘t ! &Pe}ayﬂe’thggﬁné%é’” Eﬁf&n&%@d o%hQr?% SRS

a vinyl group rox oup Specific exanpl es

©af, f&ycbﬁng@f&arp%d t%lerrewugtré&éd Ce%%d&ﬁé@ht) of

er, nmethylvi sil1cone raw rubber and

n@t&x@m@%&xl thy&tﬁc@ﬂl&gﬁg cawativbbes . £iARDRG these,
vi nyl group-containing-liquid silicone rubber (vinyl

ghuRnGentas0i 0y oot nl, pekysplexana)lvi o geners40 Yum,
obt ai ned by subjecting dinethyldichlorosilane or
diamatiydirak kpxysétaiie tl@ohydr bl §66 girandWcemdgrisat i on
reaction in the presence of dinethylvinylchloxosil ane
mhidnmshﬁbvﬁﬁymlald@wﬁartaﬁe 'ah@lStilrrer@nfilsaérbbhfaﬁhg
the reactiaon_product hy, exa repeat e

aogwcl}twnflb%éop.fiaé{ﬁnanSUEFa'aJr S FiTCOHE  Eparovided

havi ng vi nyl s at . bot termnal st '
St R By Ehb; SEEPERLS cor TR Rerando dih o smaller

%%lt qaet byl cycl, ﬁ&t rcﬁo%dh%éggﬁcégg?éﬂﬁﬂf%r connection

ynerization iIn a catal yst, using,

fh%rvm%XﬁgelegsaQy '@JJM&&%WL d}bé@li(ﬁ_ﬂ:.eaﬁ% Brovided with
pol ymeri zation ~term nator and suitably sel ecting

Qiherinegction conditions (for exanple, anounts of
the cyclic sil oxane and

The projected height of the projected parts 54 is
preferably at least 10% in total of the thickness of the
. projected parts 54, more preferably at least 20%.

Projected parts 54 having such a projected height are
formed, whereby the conductive parts 52 for connection are
sufficilently compressed by small pressurizing force, so
that good conductivity is surely achieved.

The projected height of the projected part 54 is
preferably at most 100%, more preferably at most 70% of the
shortest width or diameter of the projected part 54.
Projected parts 54 having such a projected height are
formed, whereby the projected parts 54 are not buckled when
they are pressurized, so that the expected conductivity is
surely achieved.

The thickness (thickness of one of the forked

portions in the illustrated embodiment) of the part 55 to




-pol ymeri zation termnator) . As the catal yst foré}5hlmxm
ani oni c pol ynerization used herein, may be used an

al kali such as tetranet hyl ammoni um hydr oxi de or

n- butyl - phosphoni um hydr oxi de, or a silanol ate

solution thereof. The react4®n is conducted at a
tenperature of, for exanple, 6 April 2006 50 80 to

130C. Such a vinyl group-containing dinethyl

pol ysi | oxane .preferably has a nol ecul ar wei ght Mwv

i ght ' d |
&%fkﬁpgpaggéﬁggﬂaf po yé#&?gﬁégggﬂu dlgﬁﬁ%n?%gggg%%ly 1o
hal l l, yﬁQf{ﬁJz rtlg; )preqfferglglgoﬁ)o 1Q 4@o0QR. It al so

y has a nole ul

prePera ar wei ght distribution index

(a ratio MV ebsuptghl Byerage pail 86utarbaveigitoriad
as determned in terns of standard polystyrene
eguibkalFepihet oinurtkerfcaverdadernm| end| dr megi gt fikkdaso
determined in terns of standard pol ystyrene
eqliyvahentur faee sahehehdlremgpplgtaetlei nafter) of at
most 2 fromthe viewpoint of the heat resistance of
the r &3 t4lag tdicaP L EMani S ot HOPiAEAEl §°Elah‘a%c*if}%/e films
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or oS! | ane€

di ggrhyldi al %36%' ] A0eet021 DY PSS angs candansat i on

reaction int presence of di nethyl hydrochl orosil ane

?ElgﬁgﬁﬁBygﬁﬂ§wéﬁﬂéqﬁﬁﬁﬁl ?n%aﬂéﬂlaliﬁﬂtabﬂ@CEbﬁnaEtiihlng
he“reacti on product by, for exanple, repeated

@iue80k UL i-68s i SEePidodtyimeiti cThebhyaitoxy| Specific examples
group-containing liquid silicone rubber is also
abkakenédibylsdbj ectiargea repbeire st xated diang ofikebers
such as polybutadiene rubber, natural rubber, polyisoprene
__rubber, styrene-butadiene copolymer rubber and
acrylonitrile-butadiene éopolymer rubber, and hydrogenated
products thereof; block copolyﬁer rubbers such as styrene-
butadiene-diene block terpolymer rubber and styrene-
isoprene block copolymers, and hydrogenated products
thereof; and chloroprene, urethane rubber, polyester rubber,
epichlorohydrin rubber, ethylene-propylene copolymer rubber,
ethylene-propylene-diene terpolymer rubber and soft liguid
epoxy rubber.

Among these, silicone rubber is preferred from the
viewpoints of molding and processing ability and electrical
properties.

As the silicone rubber, is preferred that obtained by

crosslinking or condensing liguid silicone rubber. The




pol ymeri zation in the presence of a catal yst, using,.

for exanple, dinethylhydroahl orosil ane, 6Aﬁnﬂ2006
nmet hyl di hydr ochl or osi | ane or di net hyl hydr oal koxysi | ane
as a polynerization termnator and suitably sel ecting
other 6 April 2006 51 reacti ®h conditions (for

exanpl e, amounts of the cyclic siloxane and

pol ynmeri zation termnator) . As the catalyst for the

ani oni ¢ polymerization, may be used an al kali such as
tef LAty aureni-4eb by dbddermf, RaBub Yyl phesphanings

hydr oxi de or a silanolate solution thereof. The
reafid 0t hahns 100nNshicicad aat maabanparat u estefar frate of
exanple, 80 to 130C. Such a hydroxyl group-containing
diotét byt ampblmesi bexang pf ef@rddisathian dypel eeddarion type
wei ght Mv of 10,000 to 40,000. It also preferably has -
ambltéosleacontbghing i SHMYBUGEENP AEeRYSFORL MFouPy  AS
fromthe viewpoint of the heat resistance of the
rafithiisg cEPRBLRE BT ofRFaPey MeRbheReY | Ve s
50.. I n the present inventi.on ither one of the,above-
(ﬁ%ﬁﬁqoﬂ€drﬁln§Pb§?5Lwﬂ?§hﬁ%ﬁlﬁpﬁgs ?ﬁﬁ?ﬁ§|r%ﬁﬂ3¢éue%X§§8
or . .hydr ox [ QUp- C I.ni [ yl pol ysi |l oxane
rﬁ%}qjépuggébvgggyb%%ﬂﬂ%%faéggbqgggggéd i n conbi nati on.

A curing,catalass, (QhyEuskogs L Hsh REINTRY 16 g8 UaSE aNtEne
form ng naterial nay ge cont'ained in the polyneric
sUbsanqe Lot MypgupBt @iaaninds dshehhal o 1yng 1eakaky st s
may be used an organic peroxide, fatty acid azo
cEeaundy obydiosd |y atitgrotdangl @shedhyidieclidkesilane or
Speci fic exanpl es of the organic peroxide used as the
climertgpyddtial ysxy s hdnal & b @vaspl ype s oxidesondensation

bi sdi cycl obenzoyl peroxide,_dicunXl_peroxide and
(ﬁeqqgﬁpnb@pyFhﬁepggﬁqﬂge of dimethylvinylchlorosilane or

dimethylvinylalkoxysilane and then fractionating the
”N:géction product by, for example, repeatgd dissolution—.
precipitation.

Liquid silicone rubber having vinyl groups at both
terminals thereof is obtained by subjecting a cyclic
siloxane such as octamethylcyclotetrasiloxane to anionic
polymerization in thé presence of a catalyst, using, for
example, dimethyldivinylsiloxane_as a polymerization
terminator and suitably selecting'other reaction conditions
(for.example, amounts of the cyclic siloxane and
polymerization terminator). As the catalyst for the
anionic polymerization used herein, may be used an alkali
such as tetramethylammonium hydroxide or n-butyl-
phosphonium hydroxide, or a silanolate solution thereof.

The reaction is conducted at a. temperature of, for example,




Specific exanples of the fatty acid azo conpound gu 2006
as the.curing catal yst include azobi sisobutyronitri

Speci fic exanples of that used as the catalyst for 6
April 2006 52 hydrosilylation reaction include

publicly known catal ysts s@wh as platinic chloride

and salts thereof., platinum unsaturated
group-cont ai ni ng sil oxane conpl exes,

vi nyl si | oxane- pl ati num conpl exes, platinum1, 3-

gbv%nyg%@%%anethyldisionane conpl exes, conpl exes: of
i bF iosphi ne or phosphi ne and pl ati num acetyl

acet ats%d%' at L app cheldl eontandi sy chife iyangonkati Buanhe !
conpl exes. - The anDunt of the curing catalyst used is o
pHbEabhy1y selLet a@dliebuVh eweigithenki(rdiohttdeerage

pol yneric substance- formng material, the kind of the
Ul £8gl £atwed gttt anddethemlnemwlnu}ammeabﬁEﬁtandard
conditions. However, it is generally 3 to 15 parts by
pelghtyxmweJiﬁhqmaﬂﬁstbythE|§ﬁwe(ﬁhﬂiﬁeaﬁﬁlyn%@#%%nafter)
subst ance- forn1n§0nater|al As the conductive

[

parif PRy ™ ShORPned  Ahdfe PredRABREY \f‘éaspaﬂr fiolgsuigr
connection n the elastic an t
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el astic anisotropically conductive
frh| 55 B0reSpeEd 16 exanpl €5 Ofarsicla pongseriame
particles exhibiting magnetisminclude particles of
a8t ab 51 &xhj bitd ngmenagak! i spplwsicireasafteon), of ckelmogtd 2
cobalt, particles of alloys thereof, particles
fnumatmErmpeﬂnﬁlna mEt Bhe heat re31stance of the resulting

elastic anisotropically conductive films 50.

Cn the.other_hand,‘hydroxyl group-containing liquid

silicone rubber (hydroxyl group-containing dimethyl

polysiloxane) is generally obtained by subjecting

dimethyldichlorosilane or dimethyldialkoxysilane to
hydrolysis and condensation reaction in the presence of
‘dimethylhydrochlorosilane or dimethylhydroalkoxysilane and
then fractionating the reaction product by, for example,
repeated dissolution-precipitation.

The hydroxyl group—containing liquid silicone ;ubber
is also obtained by subjecting a cyclic siloxane to anionic '
polymerization in the presence of a catalyst, using, for
example, dimethylhydrochlorosilane,
methyldihydrochlorosilane or dimethylhydroalkoxysiiane as a

polymerization terminator and suitably selecting other



particles obtained by using these particles as cq{g ril 2006
‘particles and plating surfaces of the core partic &8

with a 6.April 2006 53 netal having good conductivity,
such as gold, silver, palladiumor rhodium particles
obt ai ned by using particles 5pf a non-nagnetic netal,
particles of an inorganic substance, such as gl ass.
beads, or particles of a polyner as core particles

and plating surfaces of the core particles with a

condyctive ti t ' .
e
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good- conducti ve netal. Anmong these, particles obtained

B UShRO 2Rk 6K EE pdBftdrGl8% 186, CREE Ranidee] @an amlali such
plating their surfaces with a netal having good

cendetrbmbt iyl atitdhiasn gelddoat dsi by er-larty lphesphablym
-used. No particular limtation is inposed on a neans
frlgrdrogddti ng & helsardlades sofluthen cUrerqedr.t | Bhesredqtion

t he conductive netal. However, for exanple, the , .
deatcongumtigdbat « dregurstred iy ef ecfeolessrdrat BAgto Vheh C-
those obtai ned by coating the surfaces, of %ﬁf core
parti P& Vi PHdFHéY%oﬁH%%?TQR??ﬁﬁﬂ%Pgaéém%E as the

d [ ticl P, .th ' e. '
G151 ¥ anP Chat G O Fee C Rt Vo ety F8. bhele.000
S ACE0RN eay %flthg '8@5§a1§9§tﬁ§§ &S ho@bchiigy canduet i ve
netal ‘on " the " parti Fe surfaces is preferably at | east

4% rTBLE1 oRT A ELAR1Y a3t nbeash ARW RS kiiewbaihy of the
preferably 47 to 95% fromthe viewpoint of achieving

geed cepdyehhyd tof thee raruRingfeldeticondiebiivepimsbly
to be coated is ‘
conductive films 50.

In the present invention, either one of the aboﬁe—
described vinyl group—containing dimethyl polysiloxane or
hydroxyl group—containing dimethyl polysiloxane may be used,
or both may also be used in combination.

A Curing'catalyst for curing the polymeric substance-—
forming material may be contained in the polymeric
substance-forming material. As such a curing catalyst, may
be used an organic peroxide, fatty acid azo compound,
hydrosilylation catalyst or the like.

Specific examples of the organic peroxide used as the
curing catalyst include benzoyl peroxide, bisdicyclobenzoyl
peroxide, dicumyl peroxide and di-tert-butyl peroxide.

Specific examples of the fatty acid azo compound used

as the curing catalyst include azobisisobutyronitrile.

Specific examples of that used as the catalyst for




preferably 2.5 to 50 % by weight, nore preferably 2 t0n06
45 % 6 April 2006 54 by weight, still nore preferab?y'
3.5 to 40 % by weight, particularly preferably 5 to
30 % by wei ght based on the core particles. The
particle dianeter of the condctive particles P is
preferably 1 to 500 m nore preferably 2 to 400 pm
~still nore preferably 5 to 300 Pm particularly '
preferably 10 to 150 m The particle dianeter

'%f#fcﬂ&ﬁ?l%%i(a%@@%tﬁn tihe:1 vaengusl i ¥By paldirclcesaPyiss
preferabl'y 1 to 10, nore preferably 1 to 7, stil
ok HLefanabhyclchDobide Rad isalkar tiyepref erdbltynbmt-o
4. Conductive particles P satisfying such conditions
alies dtsathtadhet-eby- tdretaiesinigt isngosbast¢gmplexes, -
ani sotropically conductive filnms 50 becone easy to
defror e indeneppéstimen conpd e¥ghf | Biawtnwlidotyi cal
contact is achieved anong the conductive arthI%s P
| iy Weidaaeth el g Homn e 6Pmpéﬁﬁ%ct?°6%ﬁieﬁe€h8
el astic ani sotropicall conductiVﬁ Lilns 50.

% a acetyl

COMERRIANEOEPITBF 68" PIRAAMYE s it er

Ver dge

particl e dianeter ¢ be pr.epar ' [Wee]
Ot a%pl)gﬁni E?é;gataensd/ gﬁgcgﬁgl%%r(tﬁf%eg 1 gr o
fég%gfg%égmaconductive particles to a classification
“tfe

nent'by‘neans of a classifier such as an air
cl assi £ er aSuSONC tekasst fh@rcataSpeei hikedcondiditonsly

for the classification treatnent are suitably preset
asEs ity iovtihe bntended naverfagbe ppolindm c dubrteere-
and particle dianeter distribution of the conductive
pasin ol sa telré aki, ntheofkire of] 48 £1eing medalyst and other
curing treatment conditions. However, it is generally 3 to
15 parts by weight per 100 parts by weight of the polymeric
_ substance—forming material.

' As the conductive particles P contained in the
conductive parts 52 for connection in the elastic
anisotropically conductive films 50, those exhibiting
magnetism are preferably used in that such conductive
particles P can be easily moved in a molding matefial for
forming the elastic anisotropically conductive films 50 in
the formation of the elastic anisotropically conductive
films 50. Specific examples of such conductive particles
exhibiting magnetism include particles of metals exhibiting
magnetism, such as iron, nickel and cobalt, particles of
alloys thereof, particles containing such a metal,

particles obtained by using these particles as core

particles and plating surfaces of the core particles with a




6 April 2006 55 like. No particular limtation i :
i nposed on the shape of the conductive particlegflgmlzoo6
However, they are preferably in the shape of '‘a sphere

or star, or a mass of secondary particles obtained by
aggl onerating these particlés3from the vi ewpoint of
permtting easy dispersion of these particles in the

pol ymeri c substance-form ng material. The water

content in the conductive particles Pis preferably
%Fetgﬁshgé%z NpESa ESTRIAbLY gt S0t A%goltl, | bilver e
preferably gt nost 2% particularly preferably at nost
g%llzﬁguMSSIth&@ﬁﬂﬁP@ﬁMQﬁEYQSD@Eﬁ&iﬂeﬂSb@ sathgfyamgicles
Such conditions can prevent or inhibit the occurrence
off bubbhemaghatic mpdingpratéclad dayer impoganicuri ng
treatnent of the nolding nmaterial |ayer. Those :
ehbaitaedebystckats gl aswr baeds, of r tirr tdeA@gcpfve polymer
particles P with a coupling agent. such as_a sil ane
esupbirrgraagbnt errednbh@ e PabFY tRRE By thRe5PTRg t he
surfaces of the conductive@gartiples P

ith th
PEEHLERGSahERE , 2 t P IUIHES BRIDY bivert S5$%Fﬁesugh as
ti j cl Pto. 1 | '
SOLURT e BT 00, Bl B0 MBI, e
%%E%O%%??%S§ELVWPGPQR§%F%Sn&hbﬁﬁn?ng&%%@@esﬂﬁ§$bﬂdband

urab I'n repeated use. The anount of the coupling

gggetcgaagC£§V§ngggmyf selected within linmts not
ffecting the conductivity of the conductive

parti s tHdeweveartitles dutefierdbby wsiichy rdmkafount
that a coating rate (proportion of an area coated ]
wiatrh ithescesptong myericles the mlafiace theén oprfagess with
April 2006 '

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

No particular limitation is imposed on a means for
coating the surfaces of the core particles with the

conductive metal. However, for example, the coating may be

conducted by electroless plating.

When those obtained by coating the surfaces of the
core particles with the conductive metal are used as the
conductive particles P, the coating rate {(proportion of an
area coated with the conductive metal to the surface area
of the core particles) of the conductive metal on the
particle surfaces is preferably at least 40%, more
preferably at least 45%, particularly preferably 47 to 95%
from the viewpoint of achieving good conductivity.

The amount of the conductive metal to be coated is

0"

preferably 2.5 to 50 % by weight, more preferably 3 to 45 %



56 conductive core particles) of the coupling ag
the surfaces of the conductive particles P anou%ggﬁm?mm_
at least 5% nore preferably 7 to 100% further
preferably 10 to 100% particularly preferably 20 to
100% The proportion of the Tbnductive particles P
contained in the conductive parts 52 for connection in
the functional part 51 is preferably 10 to 60% nore
preferably 15 to 50%in terns of volunme fraction. If

his _proportj | S I 19% Gl i t
55 FePoRnett b BATEeSAPTY Tow (h o ecty aCrake,

' B 1R0ts B 3004 aby ek igh S 0B ca6RSthe
%?§?E%ag%g%%?¢#%% excggds 60% on ?he é?%er hand, the.
esdl bhpgicpagductive parts 52 for connection are
liable to be brittle, so that elasticity required of
t he conduglartecpar isab@tef orf ddeneondontimay prottiddes P
achieved in sone cases. In the polyneric '

- sgbstafeeabdy ni ngp retletimal moas precdedlmdy the400 Mm,
contained an inorganic filler such as general silica '
soider motel pre frialsliy iScdo d8Pokel RATHicRler 1yl pReharably
By containing such an inorganic filler, the
LRI ket L8pi ¥™property of the resulting nolding materia
is secyred, the. viscosi t hy h.gh, )

di sper eoﬁ:’aré: g%ﬁ ?%%‘g%{‘é{]{ h%e%t%%%ﬁggggg‘?%%ﬁrgcloe%Ii%ei S
IchElBXwe.gvealg + IOfKOVLN gt E@ef&f?@ﬁg} h ofs tlbe, gbastic

ani sotropically conductive filns 50 obtained by a
F)%&egabwai negty beqanas mokeghre Nordpant iiCoas,

imtation is inposed on the anbunt of such an
aetganleriy | pesfarsedy. 1However, the use in a too 6
~April 2006 57

‘Conductive particles P satisfying such conditions are
used, whereby the resulting elastic anisotropically
_conductive films 50 become éasy to deform under pressure,
and sufficient electrical contact is achieved among the |
conductive particles P in the éonductive parts 52 for
connection in the elastic anisotropically conductive
films 50.

Conductive particles P having such an average
particle diameter can be prepared by subjecting conductive
pérticles and/or core particles for forming the conductive
particles to a classification treatment by means of a
classifier such as an air classifier or sonic classifier.
Specific conditions for the classification treatment are
suitably preset according to the intended average particle
diameter and particle diameter distribution of the

conductive particles, the kind of the classifier, and the




| arge anount is not preferred because the novenent

the conductive particles P by a magnetic field ?2A§H12006

greatly inhibited in a production process, which wll

be described subsequently. Such an ani sotropically

conductive connector 40 can 5%be produced in accordance

W th the process described in, for exanple, Japanese

Pat ent Application Laid-Cpen No. 2002-334732. In the

probe card 30 according to the first enbodinent, the

gugde pins 33 of the circuit board 31 for inspection
&% nsert ed, respectively, into the positioning

holes I\{on%taﬂtlllcﬂigEalﬁ@téﬂcIrh@Lsf LAPBsBhabe fre idhahe of

ani sotropically conductive connector 40 and the

F&%' LbRGH O vh QP asc 1010k bl | usWeaiea]) thayt hee fpasmerably
plate 11 in the sheet- |ike probe 10, whereby the

ani speropisald§y condiueti ve stonnect or s sfaseanyedry
in such a manner that the conductive parts 52 for
pamnéclésnobie il fys peglpweratl mptiesgnipestiopeeaf rom
conductive filnms 50 respectively come into contact
whehvieepofspeet iRATraltéé peoBRSY I PienTien efr Ehrte
board 31 for inspection, and on a front .surface

PRELARIIDLID p%%\mcshf&*&ﬁaﬁcﬂﬂe%t%“cﬁﬁw efaraf'rm@omaﬁﬁﬁlal :

heet -1.i k b t hat
Ehe oribicy PEABTOEPTBELY oot T RERahPe Y hATEAN 2 1
'FQEQerg]Qir}ga&E 4 sheyr ép]?féfé&eat&qn%%bg% partsc b1

con tlonlntHeeaS|c ani sotropically

GORdUGEE¥er £ih1 Bt 5 s@f 2t hepapi sQlrnpiCalckY ceapLCit Wost
connector 40. In this: state, the three nmenbers are

fikxedrio 1Re canehketon®udpivd p20@6c38sAecosdinty iy such
such a probe card 30 of the first

conditions can prevent or inhibit the occurrence of bubbles
in a molding material layer upon a curing treatment of the
.molding material layer.

Those obtained by treating surfaces of the conductive
particles P with a coupling agent such as a silane coupling
agent may be suitably used. 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 substance is improved, so that the
resulting eléstic anisotropically conductive f£ilms 50
become high in durability in repeated use.

The amount of the coupling agent ﬁsed is suitably
selected within limits not affecting the conductivity of
the conductive particles P. However, it is preferably such

. an amount that a coating rate (proportion of an area coated

with the coupling agent to the surface area of the




enbodi nent, the above-described sheet-|ike probe .
according to-the first enbodinent is provided, é%Apnlmxm
that positional deviation between the el ectrode
structures 17 and the electrodes to be inspected by

t enperature changes can be Surely prevented. In
addition, the anisotropically conductive film

arrangi ng holes 42 in the frame plate 41 of the

ani sotropi cally conductive connector 40 are

fc%%asglcwg' -%ré g;sgﬁéca%r < €SPOPAL NG i M e aBLEEL 5R0ne

el ectrodes to be inspected have

Q%%@af:eg rf@@' tRE ddRiudrateopatedetdd auidipunist be aafBsast
which is the object of inspection, the elastic

amri spbeeppeatéyaspnduabi Yoot | fBrGler arediegedly n1a hieo
respective anisotropically conductive film arrangi ng
hobes pd2rthyuberksmaidefiemabiea?0 apd HEh of the

el astic anisotropically conductive filnms 50 small in
area T |prt0t£310(§tllnnt pE s clopdacaaat PRyt BT éEr nal
expansion in pl ane direction thereof, so that th

pﬁéitﬁaneféxpan‘g%rquﬁiu‘:ftH@epP%ﬁ%S 7 X &QHBFCH%“ in the
| ast t II t f 50

Ea?érﬁ%@l?%%g 55 eheFranty Ly d'pE AgrE Wedlorery
ﬁgslc pal sdevi A%rlr %&\gﬁ L8 s SPNAYELLYE, RALSr22on

i onand, the rode structures 17 and

@S BS&&*O&% egdd O%d%%twetﬁ@@g IR changes: an

be sure y prevented. Accordingly, in a burn-in test, a

gaed; 8L 861 Cobd Yin GRBEEt €drsd Bittarice Watueahey nowhiteh
is the object of inspection, can be stably retained

eyenimbenih heomafmysdsas BF Agrd lpr2@06t5onaetaragts &d&aocn
of 8 inches or greater in diameter, and the itch of
tthe etbetribaes, tthoheeisndpeny econdnabiticemelrys swal for

connection are liable fo be brittle, so that elasticity
. required of the conductive parts 52 for connection may not
be achieved in some cases.

In the polymeric substance-forming material, as
needed, may be contained an inbrganic filler such as
general silica powder, colloidal silica, aerogel silica or
alumina. By containing such an inorganic filler, the
thixotropic property of the resulting molding material is
secured, the viscosify thereof becomes high, the dispersion
stability of the conductive particles P is improved, and
moreover the strength of the elastic anisotropically
conductive films 50 obtained by a curing treatment becomes
high.
| No particular limitation is imposed on the amount of

such an inorganic filler used. However, the use in a too




Fig. 32 is a cross-sectional viewillustrating t .
construction of a probe card according to a secoEﬁApnkHM6
enbodi nent of the present invention, and Fig. 33 is a
cross-sectional viewillustrating the construction of

a principal part of the probe card according to the
second .enbodi nent. The probe card 30 according to

t he second enbodi nent has the sane construction as in
the probe card 30 according to the first enbodi nent
ebcompst amhanhtt he mieatrdfckeaegr bpeaude ddrvmvegens phethe
second enbodi nent_is used in place of the sheet-]ike
proseictdvacesF B e & e f PREPCLEFOOIRYeAS. IAERBHHI ng

to _such a probe card 30, the sheet-|Jjke &@EO e 4 ribed
dCdoPdithy B T HRF §PeREBAFTENt VIHChOvitd8l, 98¢

tQ&% posi%ional devi ati on between the el ectrode
STHHTEAYFBS Y17 and the el ectrodes to be inspected by

tenpergt yr gﬁe%@@g%oﬁf&i@y YRR EVEM S +dN 40 can

addi tion, ani sotropically conducti ve connector 40

e 1heaqsalR ifoNsldiGhiceanwashi thé Nerdae deatdiBéd in,
according to the first enbodinment is provided, so

tfhat epafplé PNEdpatRscaraaantbeppkeeme tive canduopenveNo.

parts 52 for connection and, the electrode structures

Pdoand3en3pecti on el ectrodes 32 by tenperature

changes can be surely prevented. Accordingly, in a

bur n-in ttést prabgoedr €| Ertadceaidipgcbhnels ed Sitate to

the wafer, which is the object_of inspection, c e
Rt f for

stbprymen pprilie ZP6 e8Pt AP nell et it tt Re?
ARavehe B erF o Td B oErPBUEE YE Y b e pRE et | ELoning
é&%%n?hgts{¥ﬂdstrated) in the frame plate 4lrin the
‘anisotropically conductive connector 40 and the positioning
holes (not illustrated) in the frame plate 11 in the sheet-
.miike probé 10, whereby the anisotropiéally conductive
connector 40 is arranged in such a manner that the
conductive parts 52 for connection in the respective
elastic anisotropically conductive films 50 respectively
come intc contact with the inspection electrodes 32 of the
circuit board 31 for inspectieon, and on a front surface of
the anisotropically conductive connector 40, the sheet-like
probe 10 is arranged in such a manner that the
electrode structures 17 thereof respectively come into
contact with the respective conductive parts 52 for
connection in the elastic anisotropically conductive films

50 of the anisotropically conductive connector 40. In this

.state, the three members are fixed to one another.




[Wafer inspection apparatus] Fig. 34 is a .
cross-sectional view schematically iIIustrating6t‘?*l%nlzoo6
construction of a wafer inspection apparatus

according to a first enbodi nent of the present

i nvention. This wafer inspeckBon apparatus serves to
performel ectrical inspection of each of a plurality

-of integrated circuits forned on a wafer in a state

of the wafer. The wafer inspection apparatus :

accor dpRgot@idded isush aepbess e hasothenpr obestcar d

30 according to the first enbodi nent for conducting
edRsddinealt ,Cenaesbbos-dds @atkdokheet-ecitodesb2 tiocheding
i nspected of a wafer 1, which is an object of

i s pest i sttt embo@tbsdmr . isOpravhdett, st fidue posithenal
circuit board 31 for inspection in this probe card 30,

| depravicde degwprosthe | Fhanfrodst stBscEyrerids safi $Pfig

the probe card 30 downward. A wafer noun in% tabl e
FBLedirodfi R PRelERF e tWafte{nge’EWé”iﬁ)j"é’@P can be
i nspection is unted, is provided under the probe

cH %ﬁ)pfﬁvﬁggF r 37 is connected to both
pressuizi hg; o At etgé gﬂgsm%icmgntébﬁs?éam@ 36, N

such a wafer” insgection apparatus, the wafer 1, which

| 5650k 86k e0f 25 NEPEALd GhamkSpIRLOtAd 3N thRe waf er
&%ﬂﬁ?ﬁﬁggiablg 36, and the Spbbg card 30 is then

P ESs @ad@}ﬁm&@zﬁdh@wideh@oﬂh@asw i Z) ng-plrakpedbively
whereby 6 April 2006 61 the respective front-surface

et @ataddde rpasbsnd Bag i to tithe ellectrode rtgiget,uieswiiyclof the
the sheet-Iike probe 10 thereof are brought into
ootcotodaist ot hei insprrashontiengeet danimsdes ©F oS be
I!Eﬁggﬁé?idogiLESiggffg é%e %g%eg?rgﬁggﬁ is the object of
inspection, the elastic anisotropically conductive films 50
~arranged in the respective anisotrppically conductive film—.
arranging holes 42 may be small in area, and each of the
elastic anisotropically conductive films 50 small in area
is little in the absolute quantity of thermal expansion in
a plane direction thereof, so that the thermal expansion in
the plane direction of the elastic anisotropically
conductive films 50 can be surely restrained by the frame
plate 41. As a result, positional deviation between the
conductive parts 52 for connection and, fhe electrode
structures 17 -and inspection electrodes 32 by temperature
changes can be surely prevented.
Accordingly, in a burn-in test, a good electrically

connected state to the wafer, which is the object of

inspection, can be stably retained even when the wafer has




the respective electrodes 2 to be inspected of t%%uxﬂ2006
wafer 1 are pressurized by the front-surface

el ectrodes parts 18a. In this state, the conductive
parts 52 for connection-in %he el astic

ani sotropi cally conductive fPPms 50 of the

ani sotropically conductive connector 40 are
"respectively held and pressurized by the inspection

el ectrodes 32 of the circuit board 31 for inspection
and drye fareat oSuBf duchexelwTigredeepait sdilBeetefr,t Aed the

el ectrode structures 17 of the sheet-like probe 10
ari¢domdr dbseglpatrodes Hicclogedaspipseedi ye@xtapuely small.
wher eby conductive paths are fornmed in the respective
conducti¥e Parks s5rrpep-orhetdlovigy fheustrating the

t hi ckness-w se _direction thereof. As resul t
SBETEL O BANRRTTIE 58 é‘ﬁct’ﬁ%l%‘-i‘g& Fod&§°%t o be

in ct of .t fer .1.an bhe in 0N :
ERERREA s e B (DEab O R R R % on
%o %ms@E@gongfe{*f@v; tiqufusttggt%&ﬁ{h écdn%t&%@‘:?cgnt@faa

predet erm ned tenperature through t waf er nounti ng

heigf1apdrther pres piobel Berpl 8¢ €ohindy tot Bee st @id
7. In this state, necessary electrical inspectionis
. pabbaimedton each of a plurality of integrated
circuits in the wafer 1. According to such a wafer
i nspecthiecoprapparcards30 avomrmdiing tto the fégaid embodiment

enbodi ment, electrical connection to the electrodes 2
fhgshEhenspee t @YUM ORafiar in | thethirdphes cardpt§ |aarosling

62 the objecé@g&g&ggpection, i s achieve thrﬂ@%? t he
bPobBe EaFdt ditn§*EoPt e gt i ShEGHT .
Acc rdh@glg, ié; a bur%fin tesé,%@mgﬁgg %]ectricall%
EGARECE AR ST E 1D Th&DewsPEPD SYabfy “Petat hed
KEE?WQF&Hé“%h‘Q@EEth Hagf% 2 1haL8& 8] 0b End nehas or
reater in diameter, a he
embodiment.

According to such a probe card 30, the sheet-like
probe according to the second embodiment is provided, so
that positional deviation between the electrode structures
17 and the electrodes to be inspected by temperature
changes can be surely prevented. In addition, the
anisotropically conductive connector 40 of the same
construction as in the probe card 30 according to the first
embodiment is provided, so that positional deviation
between the conductive parts 52 for connection and, the
electrode structures 17 and inspecﬁion electrodes 32 by
tempefature changes can be surely prevented. Accordingly,

in a burn-in test, a good electrically connected state to

the wafer, which is the cobject of inspection, can be stably




~pitch of the electrodes 2 to be inspected is extréyqﬁﬂ@006
smal I, and necessary electrical inspection can be

surely performed on each of a plurality of integrated
circuits in the wafer 1. Fig. 35 is a cross-sectiaona
view schematically illustracbong the construction of a
waf er inspection apparatus according to a second

enbodi ment of the present invention. This wafer

i nspection apparatus serves to performelectrica
inspection of each of a uralit t.Ln : :
O R tfEn Bt B ¥, Tpuob MR ¥, gpones

e %@a%ri gﬁp&ﬂ&l APRAALYS 3G¢eRULAGRO diR8trodes to

sec enbodi nent - has the sane construction as in the

W 6 seRSRACE k OB BPRAIBL WmagnCept that the probe card
30 according to the second enbodinent is used in

plvece rofinkpect pswhepwarat i3] according to the first

enmbodi ment. According to such a wafer inspection

appar afig. Hcder di ogote—shet serohd/iewbedhaeatically

el ectrical connection to the electrodes 2 to be

iidgdpedirediog the srisyrUCtign oF 2 yaiee BhjpRectisp

i nspection, is achieved through the probe card 30

SEEGAHG PECPRERRBAGhE diFsd RBRP IR &g‘FyPrEFﬁHE

burn-in test, .a goqad. electrically connected state to 6

AST 3606 63 FhEMeFor STPEER-Be BN Per &Iy Sven
en e i Lgeo2rea-Rf o8 4 NaNes 19ty of
réngB éﬁgéfghéﬁ%Pﬁﬁgﬁﬁhﬁpgeogi%gﬁgo?ﬁftg)e?ectr%d%s

2 1R PetbAspert et d stopxidenel ¥ waPBk|in aNd tieeessatye

el ectrical inspection can be surely perfornmed on each

far@rpl urality of integrated circuits in the wafer 1.

The wafer inspection apparatus according to the first

embodiment has the probe card 30 according to the first

_.embodiment for conducting electrical connection of each of
electrodes ‘2 to be inspected of a wafer 1, which is an
object of inspection, to a tester. On a back surface of
the circuit board 31 for inspection in this probe card 30,
is provided a pressurizing plate 35 for pressurizing the
probe card 30 downward. A wafer mounting table 36, on
which the wafer 1 that is.the object of inspection is
mounted, is provided under the probe card 30. A heater 37
is connected to both pressurizing plate 35 and wafer
mounting table 36.

In such a wafer inspection apparatus, the wafer 1,
which is the object of inspection, is mounted on the wafer
mounting table 36, and the probe card 30 is then

pressurized downward by the pressurizing plate 35, whereby



The appllcatlon of the sheet-1ike probes and prothpnlyxm
cards according to the present invention are not

limted to the wafer inspection apparatus, and they

may be .applied to inspection apparatus for packaged

| C such as BGA and CSP, andsetircuit devices such as

MCM  The i nspection apparatus for circuit ‘devices
according to the present invention are not linmted to
.the wafer inspection apparatus according to the

aagev ere%gi%ftwsdfr&gP%lgaﬁgudé 1304 ¥AL1 QUS: Changes, Qe

fications may thereto as descri bed

hel QW.-dab) sThecphebe LArgS 3Q khbustiatedidbeiies thdeof

and 32 are these collectively achieve electrica
conneaidughtt Ont 8l eshtadeseyitid Rael ASPeEt etbafdialg
integrated circuits forned on a wafer. However, .they
rededierogleacr e abé yingomriect ed tbeebaibir ddesndombeeover

i nspected of a plurality of integrated circuits '
sl ctestpett bve anbegt eideg e tionbegraseertad duithe wafer 1
formed on the wafer. The nunber of integrated

AN HUes SYEl aed Sy N'sh% U oRT §U§§P%%t%?oeq%r%empaaFSt héa-

f th f unb t ed
Pl ot E R W o TG nBRF o1 el RE FOREECEbohe

f. _ h
RSk Sl ddin ] RO, Sl ks otndhine
‘Hdﬁ%&t&%p§859£§E%%ﬂ&hcéfvé %%ﬁﬂ@&@or]£b é%é r@ég@ﬁti@gly

I'n the inspection apparatus having such a probe card

%Qalct Reappebeseat £bBhy SRl eakpesaldy aetectied 82 of the
el ectrodes to be inspected of a plurality of

iditregriat Bdardi 3T uid:s iseipecteédnf sodn @rorigoalttsurface
integrated circuits fornmed on a wafer to conduct
iispactionpaTheres tafr thehelprbbede structures 17 of the

sheet-like probe 10 and compressed in the thickness-wise
_direction, whereby conductive paths are formed in the
respective conductive parts 52 for connection in the
thickness—wise direction thereof. As a result, electrical
connection between the electrodes 2 to be inspected of the
wafer 1 and the inspection electrodes 32 of the circuit
board 31 for inspection is achieved. Thereafter, the wafexr
1 is heated to a predetermined temperature through the
 wafer mounting table 36 and the pressurizing plate 35 by
the heater 37. In this state, necessary electrical
inspection is performed on each of a plurality of
integrated circuits in the wafer 1.

According to such a wafer inspection apparatus
according to the first embodiment, electrical connection to

the electrodes 2 to be inspected of the wafer 1, which 1is




card 30 is electrically connected to el ectrodes tgaRd 2006
i nspected of a plurality of integrated circuits

selected fromanong other integrated circuits to

conduct inspection. These processes are repeated,
whereby el ectrical inspectiof? of all the integrated.
circuits forned on the wafer can be conducted.

“According to such an inspection apparatus, the

nunbers of inspection electrodes and wires in a

GiHeC Wl e cROBE ] £ 9 b NSRECHIOR cUS BHg ath i dIESSRN@dobe
conpared with a nethod of collectively conducting

i ERECD aBcasding atd tatfagrat edbodimetit s Bocbheingke, in
where electrical inspection is conducted as to :
iantregnatiedtest cuk t goddrated tati cal hy ghonrdatregke sgfate to the
irntegration on a wafer having a dianmeter of 8 inches
orafEX ilnehasbewpibrlely Rtedaedi sherosienpfithichoater 1 has a

i nspection agparatus can be reduced In the
drgste- Prre p o%e”i‘%)hesaoﬁ RGEPERE h%waﬂﬁﬁ%eteﬁewﬁ&fﬂ the

FbeD pRathe 195 e At SRR e rrarct SreTeT g S den g 1Y
ok ngaﬁsnyszéeslsary B Hsed: Sl Ak, oxesgﬁp

I"nvar ‘or “superinvar, E i nvar

SRR Bl bAV&Lch & %wptllal%mlt eefpaﬂﬁﬂéa}a%hahllkemts in
mat eri al such as covar or 42 a¥ | oy, or '@ ceramc

mf-eihakrsuch as alumina, silicon carbide or silicon
nitride. (3) In addition to the conductive parts 52
for - conned®s dis ﬁocneds+$eenmnmmdanaewm$¢MEm¢maqﬁﬂmwérn
corresponding to the pattern of the electrodes to be
iiAdpetrating obtltkictdnA gt onf of aorRicgniacrieshiphat

are not
apparatus according to a second embodiment of the present

invention. This wafer inspection apparatus serves to
_pgrform electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the
wafer.

The wafer inspection apparatus according to the
second embodiment has the same construction as in the wafer
inspection apparatus except that the probe card 30
according to the second embodiment is used in place of the
probe card 30 according to the first embodiment.

Accordihg to such a wafer inspection apparatus
according to the second embodiment, electrical connection
to the electrodes 2 to be inspecied of the wafer 1, which
is the object of inspection, is achieved through the probe
card 30 according to the second embodiment. Accordingly,

in a burn-in test, a good electrically connected state to




el ectrically connected to any el ectrode to be 6 April 2006
i-nspected may be formed in the elastic

ani sotropically conductive films 50 in.the

ani sotropi cally conductive connector 40. (4) In the
present invention, the probé3ards are not linited to
those for inspection of wafers, and they nay be

constructed as probe cards for inspecting circuits

formed in sem conductor chips, packaged LSI such as
BGA aB¢cESP, cas &8 GaRBUG! 0bth &Y 8ied whiehCUht Rerdces
such as MCM and the Ii1ke. In addition, inspection
appakall Hsgé Odired raflligt indBes Ces, gwdd tedr amedeqmep@eﬁ and
with such a probe card, may also be constructed.
EXAVPLESh Jhetipr eslenttrpdesnt i om be linslpecéedal $ eextheemely
descri bed specifically by the follow ng Exanpl es.
Hoadder ang heecqfesan e lpAVEREd bl sPasdtion| AR el t W nH
foll ow ng Exanples. [Production of wafer for test] As
PPFG?FW% eﬂnl??QQg?f §7pl§§%l%ﬁ@éF%lPﬁﬁgﬁﬁéF%dCerU1ts in
rCUI% Lﬁln total, which each had di nensions of 8 mMm
Ff 2006 66 8 nm were fornmed on a wafer 1 nmde

gf 35;'#%"%?&?92%%&%%3?% i RS S T
QErBQeaééﬁﬁﬂfr%(@c% %@c ké§eﬂt fzﬁ;rerfe%qoﬁnawemy@fleﬁm%ed to

has a region of elec rodes to be .inspected at its

eapt arés iddgesttianedpbacdtws, 3hd kRelhRay NegipliAef to
the el ectrodes to be |nspected as illustrated in

Engpe80iobGprectangufar pidctgeadds 2utb de BGispect €8P,
each having di mensions of 200 min-a vertica
dhdectfonit (Appeesapdchowem@rection in Fig. 39) and
50 min a, lateral direction Eleft and right direction
in FIEhQSQPSQ?%tlon apparatus for circuit devices
according to the present inventicn are not limited to the
wafer inspection apparatus according to the above-described
embodiments, and various changes or modifications may be
added thereto as déscribed below.

(1) The probe cards 30 illustrated in Figs. 2% and 32
are these collectively achieve electrical connection to

electrodes to be inspected of all integrated circuits

formed on a wafer. However, they may be electrically

' connected to electrodes to be inspected of a plurality of

integrated circuits selécted from among all the integrated
circuits formed on the wafer. The number of integrated
circuits selected is suitably selécted in view of the size
0of the wafer, the number of integrated circuits formed on
the wafer, the number of eleétrodes to be inspected in each

of the integrated circuits, and the like. The number of




arranged at a pitch of 100 min a line in the | ateaghl 2006
direction. The total nunber of the electrodes 2 to be

i nspected in the whole wafer 1 is 23,580. Al the

el ectrodes 2 to be inspected are electrically

insul ated from one another.®¥his wafer will

herei nafter be referred to as "Wafer WL for test".
Further, 393 integrated circuits (L), which had the

same construction as in the Wafer WL for test except
thategiaveelacthodess epsdr Ry 60rebeshpdes o, 232064 or
be inspected in each integrated circuit (L) were
elactrically connected to each other every second

el ectrode counting froman endnost electrode (2) to

be i nspectleel inspsicddenohppheatfecthavtingt sakh & herobe

el ectrodes 2'to be inspected were electrically-

iFif @led HheorTohe %ﬁﬁéﬂ%ﬂ'}SméﬂéCF€#¢ﬁ%ﬂKnFQ§HWﬁ¢@ﬂ t2)
This wafer wil| hereinafter be referred to as "Wafer

FOrodeaste. PeEkRFRiEefts o0f ApPivrabby ¢Ff AntsRTALeed
lyim.d ith havi .a _di '
AT A W L A S

Sy fage ol 2, pgé,e{mgqf%gg%tgtigevi r&%e@ea%ayet@{% &grtoga%-

cmand a thickness o m and a " 'am naf e

Walrta 80r €8l Bréayelcfav REndedtaiel &l 1ot rdBeeMANGe: a
t hi ckness of 2.5 m and conposed of = thernopl astic

Aolsyeritda bani nalerch1Gnya oFULhasgrofed Jilcal tspkal&cted
having a diameter of 22 cmand a thickness of 25 m

dmebmc enpogedtivér 4ih tadreyevecerpuiond ded cofideckaimsadeidion.
pol yi m de sheet was then arranged on the surface of _
theser pspackagerayt nopeatadi naierkid #tlecitmisgéhinspection
manner that . . :

of all the integrated circuits formed on the wafer can be
conducted.

According to such an inspection apparatus, the
numbers of inspection electrodes and wires in a circuit
board for inspection used can be lessened compared with a
method of collectively conducting inspection as to all
integrated circuits in the case where elecitrical inspection
is conducted as to integrated circuits formed at a high
degree of integration on a wafer having a diameter of 8
inches or 12 inches, whereby production cost of the
inspection apparatus can be reduced.

(2) In the sheet-like probe 10, a ring-like holding
member 14 may be provided at a peripheral edge portion of
the frame plate 11.

As a material for forming such a holding member 14,

may be used an invar alloy such as invar or superinvar, an




the polyimde sheet thereof faces the surface of g Rgril 2006
resin |layer, and a protecting tape having an inner
diameter of 20.4 cm an outer dianeter of 22 cmand a

t hi ckness of 25 gm and conposed of pol yethyl ene

pht hal ate was arranged on a ®3urface of a periphera

edge portion in the netal plate of the | am nated

pl ate- These were subjected to a pressure- bonding

treatment under heat, thereby producing a | am nate
tiefdaal 2120y efichhgs coniaivaiGt moNoshewsrmal Fxpansiokhe
resultant lam nate material (20) is such that a sheet
(re6A)] Hior mhoenmial swshulat iquyafri bms42wWhal tdy hasr @ ceramic
di ameter of 20 cmand a thickness of 15 mand is
cotposed svfhpesyahimina i sijlgcegr afrhidamnaiddcen t he

- surface of a netal plate (11A) for forming a frame

plidtédenwhi ch has a diameter of 22 cmand a thickness

f 25 [ d f 42 all t |

0,5, s Sepeeed o1 2 llon. dimial e
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3&&&%spoﬁ8§na'960{ﬁ%ﬁﬁéﬁkéfapgf-Qﬁ@)ei@ﬁ@thé@“tan@r
laneter of "20.4 cm an outer dianeter of 22 cmand a

tiNspkRess , OboRdudtiss fgddtheropr vh deshd i@ that are not
peri pheral edge portion on the surface of the netal :
plateritdd) yf esndfertddigcda ahyaskecptade. tObet Hasphoted may
front surface of the netal layer (21) in the lamnate
et doirakd {20yharl antichanilot sobackl surdeackicgfivet fiplms
metal plate (11A) fprfoerg a frame plate, resist

£i0 A8 3, apago Rl Gaddye CPRGBE VI YOretrasf oz 4Py film
resist (product of Htachi Chem cal Co., Ltd.; trade
narme: (4} KI50)enRVFAGRE tHTKieSs G287 ght %%1%‘{523"?@86“
i&&g¥ggrto those for inspection of wafers, and they may be
constructed as pfobe cards for inspecting circuits formed
in semiconductor chips, packaged LSI such as BGA and CSP,
semiconductor integrated circuit devices such as MCM, and
the like. In addition, inspection apparatus for circuit

devices, which are equipped with such a probe card, may

also be constructed.

EXAMPLES

The present iﬁvention will hereinafter be described
specificaliy by the following Examples. However, the
present inventicn is not limited to the following Examples.
[Production of wafer for testl]

As illustrated in Fig. 37, 393 square integrated

circuits L in total, which each had dimensions of 8 mm x




patterned holes (23H) each having a di aneter of 3@A§H]2006

were forned in the resist film(23) fornmed on the

front surface of the netal |ayer (21) in accordance

“Wth a pattern correspondi ng to the pattern of the

el ectrodes to be inspected $®rned on Wafer W for

test (see Figs. 6 and 7). In the formation of the
patterned holes (23H), an exposure treatnent was
conducted by irradiation of ultraviolet light of 80

-8 ny, weltegliophessed & RRIfeW Y hadp, oansi B eV qlcopfEDtient
treatnment was conducted by repeating a process of
iofmdiseny thhemdhreypsrs ivatesi. al xf b0~ °4R) secdridsing a -
devel oper conposed of a 1% aqueous sol ution of sodium
jianexedecEwb cencite nEeah ¢hydre (I2eowasethehrcuits L
subjected to an etching treatnment with a ferric
éﬁFﬁ‘PFld@neFEﬁaVﬁf%o‘ePaéoﬁdF?%ﬁ% Agrt %@%Pdgé to be
second thereb form ng tal mask .21

§S§§5§88eﬁFn (A1 | ﬁgé P%t’f]%ec? é%gl&ﬁu v886 ,&pﬁ e
%ggg{gg Apgtft%gg Cﬁ.e%%r%%]e% Iget(JZI% re(e%: Sdt as %§us‘2rated

orne metal | ayer

Iﬂeﬁ*%‘“@é ﬁz%a%%h'lﬁg é@é&tﬁ@d’éé"@ q o Bb%ﬂ@?ée@éd
25 Jim and. conpose of  pol yet hyl ene terephthal ate

\é@éhaﬁéé‘m?ddﬂﬁbﬂél%n%%&a%o Ofin 1016 FR$USkal hmé&é)on
formed on the netal plate (11A) for formng a frame

phpberi éind heowarridiatetivheiharidg 20g) amd sbhius in a
| am nate material (20) was inmmersed in a sodium
hyteox] déisatiutdron laf t46®df biglet Mimpcdd ont herBby. 39) are
renmoving. the resist film(23) fromthe | am nate
ﬁﬁr@wﬁ%ﬁ R0 Kised OF| 6009!)““ TFher dHeet 1p16RF Faferal

orm ng i nsul atlg %il lms in the [|amnate mater.i aI

?ﬁfﬁcwa%nt s BT BLURIRT %0 & hEARF L FRRAH i 11§ P
31@%8&9@ c& emw%%ie( fgrlf is eZ3ITESt8%| %k the
electrodes 2 to be inspected are electrically insulated
from one another. This wafer will hereinafter be referred
to as “Wafer Wl for test”. “

Further; 393 integrated circuits (L), which had the
same construction as in the Wafer W1l for test except that
two electrodes each among 60 electrodes (2) to be inspected
in each in;egrated circuit (L) were electrically connected
to each other every second electrode counting from an
endmost electrode (2) to be inspected in place of the fact
that all the electrodes 2 to be inspected were electrically
insuiated from one another, were formed on a wafer (1).

- This wafer will hereinafter be referred to as “Wafer W2 for
test”.

<Example 1>




(21M, thereby formng, in the sheet (16A) for fqf BhA2006
insulating films, 23,580 circular through-holes (17
each having a di aneter of 30 min accordance with the-
pattern corresponding to the pattern of the
el ectrodes to be inspected $6rned on Wafer W for
test (see Fig. 10) The | aser beam nmachi ni ng was
conduct ed under conditions that a |aser species was
exci mer l|aser, a frequency (nunber of pul se per ‘
secondd wasirhltddz podyhfade WiEkdt WaistHD aMabEpor Naye B
scanning rate (noving speed of a stage in a | aser beam
MGGk WasmebemdSexn can aedetgyhdersedsy of 5r adi ati on
energy of l|laser per unit area) was 0.8 J/cn2, and the
damiastefl phnese ofuniameniofg awaslyboide pdeetThavaagt ar,
the lamnate material (20) was subjected to an
ctiemengr pfedf nentand toh thitkpepe efl b?iijémeta@ﬁaﬁt
ﬁnder cond| ions 6 April 2006 70 of 50C fo

800Rase% Rer eyt Fr‘?&li“h A¥EF aP 2 THEk @ (dz‘ff\‘}fterTﬂS

t t 20 d | at
gii“ﬁ%isﬁeg‘?n?%b&m%ﬁse?ofmﬁs A o
tﬂ@kﬁébﬁagﬁisrﬁéﬂgia%ﬁk HQmQHaEE&C$ﬁ0¥|§Hfﬂ¥%etB?agnﬁé£a1

by using, as an ectrode, the netal plate (11A) for
QLFLNEARindr 2N HlAlS. oehepeby fidld anu%kEE%EQ' okNE9 pm
he through-holes (17H) in the sheet (16A) for '
tadantogpbasdl af i 41y Hlilloys wede DooWiGdhDrt Ther Camingtard s
(18c), and at the sane tine form on the surface of
phéyshede tN6y) vWaor thennbnganasd|en i Wy stirifpse of the
sem -spherical front-surface el ectrode parts (18a)
CREEPr ARV T | PhKEF tldmiRatpaspeete v sttt acPpBppE that
8¢) and havin di_aneter. of about 7

5hErBP%§‘f e et %P%SBSuFa%S NS R ERGe Tg)‘?@eﬁ%sm
Eg§8gtog£gtér%&otectlng tape having an inner diameter of
20.4 cm, an outer diameter of 22 cm and a thickness of 25

Wm and composed of polyethylene phthalate was arranged on a

surface of a peripheral edge portion in the metal plate of

the laminated plate. These were subjected to a pressure-
bonding treatment under heat, thereby producing a laminate

material (20) of the construction shown in Fig. 5.

The resultant laminate material (20) is such that a
sheet (16A) for forming insulating films, which has a
diameter of 20 cm and a thickness of 15 Mm and is composed
‘of polyimide, is integrally laminated on the surface of a
metal plate (114} for forming a frame plate, which has a
. diameter of 22 cm and a thickness of 25 HPm and is composed

of 42 alloy, a metal layer (21} having a thickness of 5 Um

and composed of copper is integrally laminated on the



treatnent was conducted under conditions that a g April 2006
tenperature of the plating bath was 50C, a current
density was 5 AAdm and the period of the plating
~treatnment was for 60 mnutes. Thereafter, a resist
film(25) was forned by a lig®id resist (product of

JSR, trade nanme: THB-150N) so as to cover all the
surfaces of the sheet (16A) for forning insulating

films and the front-surface el ectrode parts (18a) of
thE- -4 %@t%glgagﬁ%éﬁﬂ(ﬂéﬂpafo@ngo@mPﬁQtfHHdﬂﬁilﬁgakllms

havi ng a thickness of 25 Am and conposed of

Rely &t hybeaetih@rephd halmt aawasgagddi inmnaldigmareanged
on the surface of this resist film(25) (see Fig.

¥}).4 the pnobvetér ni)isesleraofaggedmommd hre duickaeesopt

the resist film(24) formed on the netal plate (11A)

far po Apr fhr2086 dovidlend adoadf e aperiptheire]l wdget hention

renoved, and the exposed resist film (24) was

subjtdet s8TEpcant by Mesalr @aphenf 1Hhd foF é@mlsgn%nframe

treatnent, thereby form ng 393 patterned holes (24H). :
ehaving di mensions of 6,400 min a |atera

di t d 0 t
Che et et TP PRPRE 0Bl FlorteLsie Pl B
Eﬁg i%mlﬂgkge+§§e£fgy»(Z%QCEnBaMthhéhﬁﬂﬁrg %E%kogugﬁ@bénof‘

a vert direction and 40 min a | ateral

qm%e%EEQQ ﬁmgteattgng@%fobEmmn@hﬁ fespegtiave, resist
patterned holes (24H) so as to align at a pitch of

Q@ (a3t hed) ateralrddipeettivenyi flormeat dydandeywiibmt he
pattern corresponding to the pattern of the electrode
tresheti nppedted, ofiMiidlrdhdd Chewhcdbrired ditd.Watepdgyname:
for test (see Fig. 14). In this process, the exposure
H-&350enhawasy co ndhictke sigy oifr 2 adiat jand 88, 58Pt ?M‘/@‘éﬁ@f

light of 80 ml/cn2 by a hl%h pressure nercur ¥
patterned holes (23H) each having a diameter o 30 um were

formed in the resist film (23) formed on the front surface
of the metal layer (21) in accordance with a pattern
corresponding to the pattern of the electrodes to be
inspected formed on Wafer W1l for test (see Figs. 6 and 7).
Tn the formation of the patterned holes (23H), an exposure
treatment was conducted by irradiation of ultraviolet light
of 80 mJ by a high pressure mercury lamp, and a development
treatment was conducted by repeating a process of imme;sing
the laminate material for 40 seconds in a developer
-composed of a 1% agqueous solution of sodium hydroxide twice.
The metal layer (21} was then subjected to an etching

treatment with a ferric chloride etchant under conditions
of 50°C for 30 seconds, thereby forming a metal mask 21M,

in which 23,580 openings (21H) linked to the respective




and the devel opment treatment was conducted by g Apr] 2006
repeating a process of imersing the |am nate '
material for 40 seconds in a devel oper conposed of a

1% aqueous sol ution of sodium hydroxide tw ce. The

metal plate (11A) for fornmng’a frame plate in the

| am nate material (20) was then subjected to an

etching treatnment with a ferric chloride etchant

under conditions of 50C for 30 seconds, thereby :
fergdengea hoaae pirtian (thh) rekhswhicin 3@3)t hreugbrhel esn
(12) each having dinensions of 6,400 min a |latera
dibccakitan dagdeB82(M4nisice iger 8) calThedierécét pra had

been formed, and 23,580 (60 x 393) rectangul ar
rackestihgceeel dudvioge apahti sk(48H) ot tawndgetmppsed of
2006 72 dinensions of 200 min a vertical direction

aed YAGhphern Bereriitdedrtai Feet RHrRRARE &7 Ah§eduTfre¢heet

t hy ough-  hol 12 the f | 11
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frame ate and eac ack-surtace
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resist film(26) having a thickness of 25 m was
frtaeneds byt af1 1mquiaB)r €sbmt chpr Dehiata tef maBRri4T adsd )namse
THB- 150N) so as to cover a back surface of the frane
pliigt e9) (11) , a back surface of the sheet (16A) for
formn insulating filnms and the back-surface

el ect rTg@e spaets (148h)foy éé’f?é@ﬂgvén§ul%ﬁfﬂdlg2§lg% in the

rect an]g_gul ar patterned hol es (26H) . each havi ng
dPReRRForRatsitiodo (nP nWas vereR caPigictaet Fanla%%l bzﬂ?“}n

hcA:h ST Al Sidre thleOBo U8 & d o[ﬂiﬂ 3L RRELHONS Yask

{21M), thereby forming, in the sheet (16A) for forming

insulating films, 23,580 circular through-holes (17H) each
having a diameter of 30 HUm in accordance with the pattern
corresponding to the pattern of the electrodes to be
inspected formed on Wafer W1l for test (see Fig. 10). The
laser heam machining was conducted under conditions that a
laser species was excimer laser, a frequency {(number of

. pulse per second) was 50 Hz, a beam width was 5 mm x 5 mm,
a scanning rate {(moving speed of a stage in a laser beam
machine) was 25 mm/sec, an energy density (irradiation
energy of laser per unit area) was 0.8 J/émz, and the
number of times of scanning was 100 times. Thereafter, the
laminate material (20} was subjected to an etching

treatment with a ferric chloride etchant under conditions




this resist film(26) , on which the back- surfacqupnlzooﬁ
el ectrode parts (18b) had been | ocated, so as

.expose the back- surface el ectrode parts (18b) (see

Figs. 17 and 18). In the formation of the patterned

hol es (26H) , an exposure tfeatnent was conducted by
irradiation of ultraviolet light of 1,200 mJ/cn? by a

hi gh pressure nercury |anp, and a devel opnent

treatment was conducted by inmersing the |am nate

S o SOLSIRET S5 R 6T LSO e

elzetyrode parts (18b) were subjected to a gold

plating treatment with a gold plating solution 6 Apri
2006 7Bh4€ praguctieofratandkh KK neck thKogymomeded it ade
nanme: "LECTROLESS"'), thereby formng a coating film
(FUGt imgy baghacortiiokimes eigked. 2uifamie diwposbdect Fokd
on the surfaces of the back-surface el ectrode parts
@PﬁﬂﬁatﬁhW§tﬁ6%?ﬁrﬁfo)eW@CPPOBée§FFQﬁ%Qﬁ%¥9 tIPRptpsRE by
Fig. 19) Thereafter, a resist _%%7%_&@: for d on
(4" Gur PEcB 0P EHE Wat G mFE? di EOBn pHetng @

f f k
S S 5 R MG O T
THBHJ,SQN) tﬁéeemftg (13- fxﬁefem]hgn&t 'mﬂ%@% art apged,

on the surface o the ‘resist fi hen

Ry edorandi thei ¢ @sirsl Tk F2§ﬂd aW@Sth%UEhﬁét e¢nd Of &,
exposure treatnment and a devel opment treatnent,

toheraby shoratagp Patheechedtgr Do e Sf d2 FAdrmiaxt Eﬂﬁihl\@tizﬂg
a vertical direction or a lateral direction and
Havimsg aemidsphofidalmiroby-whi Chce e eglitgotlpoderts (18a)
structures (17) were divided into groups each
danearalhy 1eoked é&x rtaeereﬁpeetwesslwée cErguibipartsg

the formation of
{18c) and having a diameter of about 75 Mm and a projected

‘height of about 25 Um (see Fig. 12). The electroplating
treatment was conducted under conditions that a temperature
of the plating bath was 50°C, a current density was 5 A/dm,
and the period of the plating treatment was for 60 minutes.
Thereafter, a resist film (25) was formed by a liguid
resist (product of JSR; trade name: THB-150N} so as to
cover all the surfaces of the sheet (16A} for forming
insulating films and the front-surface electrode parts
(18a) of the leminated material (20), and a protecting seal
having a thickness of 25 tm and composed of polyethylene
terephthalate was additionally arranged on the surface of
-this resist film (25} (see Fig. 13).
The protecting seal arranged on the surface of the

resist film (24) formed on the metal plate (11A) for




- the patterned grooves, the exposure treatnent wa .
conducted by irradiation of ultraviolet |ight §5Apn12006

1,200 mJ/cnm2 by a high pressure nercury |anp, and the

devel opnent treatnent was copnducted by inmmersing the

| am nate material at room tenperature for 180 seconds

in a devel oper (product of JSR, PD523). Thereafter,

the sheet (16A) for formng insulating filns mas

subj ect ed to an etching treatnent with an am ne ype
oﬁ%ﬁﬂwaea ef B PG o HaSt tBER THRMRY eEng ﬁﬁéeﬂlﬂ ge@osed

") __unde diti ons of 80C f 10
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protecting tape (22) was renoved fromthe frane plate
(Sdye tiher aafriihg a3$b680 cOde 4 BPE6) t het tdsRitdNGesist
adhesi ve (product of Shin-Etsu Chem cal Co., Ltd.;
t pateenene(24b30@arhwasvimpplimetdsaons oo f NGyt daeaof a
peri pheral edge portion in the frame plate (11), and
averhirdli Ke rissitdpngan@nbrii( 1) a2 havdrgl atixsgttdon and
di aneter. of 220 nm an inner dianeter of 205 nm and a
tﬁ?’é%f?eesds vaithan he nte YHdTEd PRE teT st dP lasi t(ditle RAsas

d h whi ch th I
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sheet-1i ke probe (10) according to the present
IWBIR WANfor test (see Fig. 14). 1In this process, the
éxposure treatment was conducted by irradiation of
ultraviolet light of 80 mJ/cm® by a high pressure mercury lamp,
and the development treatment was conducted by repeating a
process of immersing the laminate material for 40 seconds
in a developer composed of a 1% aqueous solution of sodium
hydroxide twice.

The metal plate (11a) for forming a frame plate in
- the laminate material (20) was then subjected to an etching
treatment with a ferric chloride etchant under conditions
of 50°C for 30 seconds, thereby forming a frame plate (11),
in which 393 through-holes (12) each having dimensions of
6,400 Um in a lateral direction and 320 Um in a vertical
direction had been formed, and 23,580 (60 x 393)

rectangular back-surface electrode parts (18b) each having




The specification of the sheet-like probe (10) thys

obtained is as follows. The frane plate (11) is in P

formof a disk having a dianeter of 22 cmand a

thickness of 25 Jim and a naterial thereof is 42

all oy. The nunber of throughsholes (12) in the frame

plate (11) is 393, and the through-hol es each have

di mensions of 6,400 min a lateral direction and 320

pmin a vertical direction. The insulating film(16)

i n, each of t 3,.contact filns_(15) is.conpos of 6

TSt P800, i B v ol Aok BT ey Hodmpip 2

[ tey; Lrect ko i | Gal :

O e e b elness i e’ 5n8 JEPes, chpopsl

el E&ds 0de)StihUehur esatd D1dte (@8aFhsefad e GORtACh: a

films (15) is 60 (23,850 in total), and they are

gpianged 300apmt onathgmdterall hneedtich PidLh raly. 160,

~pmin the lateral direction. In each.of the el ectrode

struct Tresl{rdif)atd heteroal - sas fEdcem émaetrsedef@ard minutes

(18a) is 1in a sem -spherical form having a dianeter

ofn gbhewdips Nadronhde gndjicot ed HEiCghtthekebbpomm@®Eng
the short _circuit part (18c) has a di aneter of 30

Nm the, . (
h& FESBEEK AT 428 BTV {PEdET AR tPYalEh) (Lild pRIgeach of
rectanqul ar flat-plate form havi di nsi_ons 40 m
f%fb%ag#fsﬁﬁga?ﬁegi%ﬁ%?ﬁPSQaS s fﬂ%ﬂba ﬁéﬁﬁ?acgg)‘
trade _part_(18b) i.ncluding the coating, film :
Sk i et S e S
tRkaleowRes b?erPf(ﬁﬁd HhesgtSheelald ke PHBReStAL&e name:
referred to as "Sheet-like Probe M" to "Sheet-Ilike
RPuebesM) . so<€onparaddate aFxanpl eudradeouws sheekrhhm&kelate

probes in total were produced in the
(11), a back surface of the sheet (16A) for forming

Hgﬁﬂ6

insulating films and the back-surface electrode parts (18b)
respectively, and 23,580 rectangular patterned holes (26H)
each having dimensions of 200 Um in a vertical direction
and 40 Mm in a lateral direction were formed at portions of
this resist film (26), on which the back—-surface electrode .
parts (18b) had been located, so as to e#pose the back-
surface electrode parts (18b} {see Figs. 17 and 18). 1In
the formation of the patterned holes (26H), an exposure
treatment was conducted by irradiation of ultraviolet light
of 1,200 mJ/cm® by a high pressure mercury lamp, and a
development treatment was conducted by immersing the
laminate material at room temperature for 180 seconds in a
developer (product of JSR; PD523).

The back-surface electrode parts (18b) were subjected

to a geld plating treatment with a gold plating solution




same manner as in Exanple 1 except that the formg hgR 2006
of the frane plate by renoving other portions than
portions to become the back-surface el ectrode parts

in the etching treatnent of the netal plate for

formng a franme plate was n®3 conducted, and the

hol di ng nmenber was provided on the surface of a

peri pheral edge portion of an insulating film These
sheet-1i ke probes are referred to as "Sheet-1ike

nggﬁﬁﬁgﬂlokoT ﬂgpgeﬁiﬂﬂﬁg%k%{?gﬁggﬁﬁzKﬁ AEHAde %QQQ:76

ction of anisotropica uctive connector>

@%hc@%@&%é@biQDtE%ra@ﬁnﬁhhﬁnQOEGCQaﬁiﬁg|ﬁﬁ&n 19) having a
Commerci ally avail abl'e ni ckel particles (product of

WS Rin@sE0of O FELRPQNG WohBods8do E OgPI @RAT @hBBENREELGes of
core particles in the follow ng manner. An air

¢has datkesut Facd ol asgioldiee paT€s 15NBb) rarfufsadbumenly by
Ni sshin Engineering Co., Ltd. was used to subject 2
lkedegftrode atthketupss tildledsee Higl ab®l fi Ehetremfter, a
treatment under conditions of a specific gravity of |
gegisinfidpr (RTbWat 2rBedgphi hheasypiase Sfebheofoating
,250 r cl assificatio oinf of .15 gm and f eed
AVE ol Lo hePRTEREION (4, FUPLEERT OB AN, PRereny
i - f_.nicke rii ' iLng, a
SLESEL! D00 k0 oLl GhEL) R4 FLER 00 2poroquen
BieCk8k - PAELAE! e i@BSYBHRE ehed ogfg{wtz%?r.
classification treatnent under conditions of a
speci fite pGoaectyngf séa D arddndied bhowhef 51 & dEBLE Bhea
rotor speed of 2,930 rpm a classification point of
teshsandibnf €28} natse theh tlwonedkedndathiel ekessoffi30n (25)

g/mn to collect 0.5 kg of nickel particles. The
nieekehbpartéd| es arthggrobtad negediaeerad mendber development

treatment, thereby forming patterned grooves (25RH)
extending in a vertical direction or a lateral direction
and having a width of 1 mm, by which the electrode
structures (17) were divided into groups each containing
60 electrode structures (see Fig. 21). In the formation of
the patterned grooves, the exposure treatment was conducted
by irradiation of ultraviolet light of 1,200 mJ/cm® by a
high pressufe mercury lamp, and thé development treatment
was conducted by immersing the laminate material at room
temperature for 180 secondé in a developer (product of JSR;
- PD523) .

Thereafter, the sheet {16A) for forming insulating
films was subjected to an etching treatment with an amine
type polyimide etchant (product of Toray Engineering Co.,

Ltd., “TPE-3000”) under -conditions of 80°C for 10 minutes,




average particle diameter of 7.4 m a coefficient .
variation of particle dianeter of 27% a BET specqg)%u()%
surface area of 0.46 x 103 nR/ kg and a saturation
magneti zation of 0.6 W/ nR. The nickel particles are
referred to as "Magnetic Cof® Particles [Al". (2)
Preparation of conductive particles: 6 April 2006 77
Into a treating vessel of a powder plating apparatus,
were poured 100 g of Magnetic Core Particles [A], and
ZHeredly @odRMhdyE¥Dchisarniatiag dilas {16}t herchaddedngThe
resultant m xture was stirred to obtain a slurry
cdmegisiiong ofhgnetie xCor-@ Par ehd| érdg¢pyndetii 9fspaery
was stirred at ordinary tenperature for. 30 m nutes,
PROEBRY cantfuderRgnan 2R G tertaf ient oY NEBFRTIL 22) -
Core Particles [AlL., Th after, _the slurry thus
t r eat etP STt f%i“"? eg%gf oéf’e'l MInlEESt gﬂe%r EPiF e ™
netic Core Particles, [A d.a peraat S
%Z%D%Eﬁ?ﬂeT%{%%ee 1dnen|ch: rtgg a?%ul%]e@é[}A] %glgbfcg%t ed
\tﬁgo ggtil‘?&'%]pter QabIEM s MaRvaddefor thelfrrBMEl b1 (11).
ter, and the mxture was stirred at ordinary
Crpepenature 4 o612 dUnRULepe tHBEmAdsdttingy Wasebhea [gfdduct
at rest for 1 minute to precipitate Magnetic Core
Bar shehest$h\|chatidaa svper patiant traves nagedve800Thiwas
process was conducted repeatedly additionally tw ce,
tpeiléby conductlienguafaeshbhgatpeniphenial fduehbgnietdr in
Core Particles [A]. To the Magnetic Core Particles Iﬂg
shbj Sceed phrthellldci andr aat Feet liditd hpdghpggrember (14)

treatment, was added 2 L of a gold plating.solution £
EBNEAP NP R Yot qlﬁ“‘gtEFoBSr%?%rfmbff an’ inper-diameter o

" 205 mm and a thickness of 2 mm and composed of silicon

nitride was arranged on the portion, to which the silicone
tyﬁe thermosetting adhesive had been applied, in a state
held at 150°C. Further, the frame plate (11) and the
- holding member (14) were held at 180°C for 2 hours while
pressurizing them, thereby producing a sheet-like probe
{10) according to the present invention.

The specification of thé sheet-like probe (10) thus
obtained is as follows.

The frame plate (11).is in the form of a disk having
.a diameter of 22 cm and a thickness of 25 Um, and a
material thereof is 42 alloy. The number of through-holes
(12) in the frame plate {(11) is 393, and the through-holes
each have dimensions of 6,400 Um in a lateral direction and
320 pm in a vertical direction. The insulating film (16)

in each of the 393 contact films (1l5) is composed of




20 g/L. The tenperature of the treating vesse
raised to 90C and the contents were stirred, the %ﬁplﬂxm
preparing a. slurry. Wiile stirring the slurry in thls
state, Magnetic Core Particles [A) were subjected to

di spl acenent plating wth gébd. Thereafter, the

slurry was left at rest while allowing it to cool,

t hereby precipitating particles, and a 6 April 2006 78
super nat ant was renoved, thereby preparing conductive

g?&;#ﬁdl%% ah@ hhe 8%&Fﬂdn‘ée Jraht hehesy ot ai nedeiA;

a manner, was added L of ‘purified water, and

tdie-dHsloHr e 7W@Spmsixh r4 eﬁéra.ta.cattd HRREY LI SIRAIRLULE: ERReRs
m nut es. fhereafter the m xture was |left at rest for

Lmsuif. t @h@fﬁﬁh};ﬂlﬂ. affe thiheleondogé | yerpanires! €37) and
a supernatant was renoved. This process was conducted
rearab Edtlye anditticonallys tidisSdeis260 6F3,HM0i fhetovltler and
heated to 90C was then added to the particles, and
fHReYnPEeURETRASCS  $9 1 LOTRE 1PBs i t Antines jady yPRESE ©f
filtered b¥ filter paper to_collect conductiyve

- g&ﬁ Zleu &8, #ﬁé%ﬁﬂkﬂ%%?ﬁ clds elaﬁBs"Sb‘E%? el Sieraste
h
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The conductlve particles are referred to as
peerdycttyenPard iclaeted) of §6) P odlictiaer-ohrf4cere

MMe:Afrmmrﬂ&e(4ﬂImanademerof8
ehehtsodadpart (18b) is in a rectangular flat-plate form
having-dimensions of 40 Um x 200 pm, and the thickness of
the back—surface electrode part {(18b) including the coating
film (19) is 25.2 pm.

In such a manner, 4 sheet-like probes in total were
produced. These sheet-like probes are referred to as
“Sheet-1like Probe M1” to “Sheet-like Probe M4”.
<Comparative Example 1>

Four sheet-like probes in total were produced in the
" same manner as in Example 1 except that the formation of
the frame plate by removing other portions than portions to
become the back-surface electrode @arts in the etching
treatment of the metal plate for forming a frame plate was
not conductéd, and the holding member was provided on the
surface of a peripheral edge portion of an insulating film.

These sheét—like probes are referred to as “Sheet-like

Probe Nl”_to “Sheet—~like Probe N4”™,




393 ani sotropically conductive filmarrangi ng hol£a,412006
(42) forned corresponding to the respective reglong

of the electrodes to be inspected in Wafer N for

test described above was produced under the follow:ng
‘conditions in accordance witéd the construction shown

in Figs. 40 and 41. 6 April 2006 79 A material of this
frame plate, (41) is covar (coefficient of |inear

thernal expansion: 5 x 10-6/K), and the thickness

Jiaer t58n69fg%smem?}gg%gogaxgﬂw 0%%%8%h¥8r>

marrangl ng ave di nensl ons

6('1409’rg555:5t§01|1 35@rnﬁs!gne@leeeg,\{:@rbe(f@lfctle%nd right
direction in Figs and 320 min a vertica

di r ecténdrenpen yaadal oymere dilfc&@alll pArtifldd gprolicand
41). A circular air inflow hole (44) is fornmed at a
CriBtadam posit Yool dist\eeeranised ropipadayecanduetiwvecore
filmarranging holes (42) adjoining in the vertica
giarédrilen, in aple tivd ldwamgt wentder eof is 1,000 gm (4)
Preparation of nolding material: To 100 arts by _
wei ghtAofaigddilershl tgpe quhﬂ95as§F¢F€6 ¥éﬁ%ﬂ@ber wer e

dded 30 t b Conduct Par t |

?@ﬂﬁificmgar %hé%eﬂgﬁlgr bt e T ol Lhnt fios et to
f t t t

PUBLEEECA e\ dRLORTRE  EALTTN, 6 SPLEESHL ficqtion

tt%a@mgxf? Q‘ﬁ‘%er angm%&‘é}ﬁgséff 4 hs% %';:' Qaw\%‘? of Iéw dan

[1cone r e cured product t ereof used i's

gflraf&ma PACK. 3 ¥PPmERNPOSA A sbie@di 85 A2 amsh Liggui d B
each having a VISCOSIty of 250 Pa-s. The cured product

classification point of 15 Mm and a feed rate of the nickel
particles of 60 g/min, thereby collecting 0.8 kg of nickel
particles having a particle diameter of at most 15 pm, and
0.8 kg of the nickel particles were subjected to another
classification treatment under conditions of a specific
gravity of 8.9, an air flow of 2.5 m’/min, a rotor speed of
2,330 rpm, a classification point of 10 Mm and a feed rate
of the nickel particles of 30 g/min to collect 0.5 kg of
nickel particles.

The nickel particles thus obtained had a numbef
average particle diameter of 7.4 HUm, a coefficient of
variation of particle diameter of 27%, a BET specific
surface area of 0.46 x 10°® m°/kg and a saturation
magnetization of 0.6 Wb/m?®.

The nickel particles are referred to as “Magnetic
Core Particles [A]”. )

(2) Preparation of conductive particles:




thereof has a conpression set of 5% a duroneter éapri 2006
hardness of 32 and tear strength of 25 KNNm In the ‘
present invention, the properties of the addition-

type liquid silicone rubber and the cured product

thereof were nmeasured in the’followi ng manner. 6 Apri

2006 80 (i) A value was neasured by neans of a

Brookfield type visconeter at 23 2C as the viscosity
~of the addition type liquid silicone rubber. (ii) The
conpr esstO®n Seleadfinghecesetdo Proodecidedf psatie®neparatus,
rubber was neasured in the follow ng manner. Liquid A
antrd ipguireédB10O ¢ hef tMuwymeeadk Cype Raidiitdles [Rypeand 2 L
liquid silicone rubber were stirred and m xed in
priofordZfohgdrbeitl et atial wagnbuntikebhasisies - eqlize .

After this mxture was then poured into a nold and
SRFedred PbxBUreetam g efe &P nehta By prévsgrecontaining

reduction, it was subjected to a ring treatnpent
HRESE PR R 1 oG or BO'S NGBS ¢ hot BEyPd 2t

‘LC?J{C{?HIE:!% 9t§§%&9§@£%b%‘j&’r %g”ﬁl%ﬁges‘?f therep! 690851319%%? An

il ne rubber an aving a ess

'HEfH“%f%a%h@H@tﬁgrcﬁa _EEB dEQESPQE%iETEE'[Qﬂqy ?ﬁéreafter,

post - cured under conditions of 200C for 4 hours. The

Gl @Mk rRodNu ObE Al ARG WA sSUERt S tTBREr FRRS ] USeEuBS ®
speci men to neasure a conpression set at 150 2C in

aneeriganaeeWidnalis Koa24®@articigds Tiedr, ahtieagstipefnatant
cured product of silicone rubber was neasured in the
fwalsl aowimpgedanner. A curing treatnent and post-curing

of addition type |liquid silicone rubber were
conductedhsnfegnehécsaree Ragtdicdeons® syl qifed fenthe

(ii), thereby producing a_ sheet .
acid treatment, was added 2 L of purified watexr, and the

mixture was stirred at ordinary temperature for 2 minutes.
The mixture was then left at rest for 1 minute to
precipitate Magnetic Core Particles [A], and a supernatant
was removed. This process was conducted repeatedly
additionally twice, thereby conducting a washing treatment
for Magnetic Core Particles [A].

To the Magnetic Core Particles {A]Asubjected to the
acid treatment and washing treatment, was added 2 L of a
gold plating solution centaining geold in a proporfion of
20 g/L. The temperature of the treating vessel was raised
to 90°C and the contents were stirred, thereby preparing a
slurry. While stirring the slurry in this state, Magnetic
Core Particles [A] were subjected to displacement plating
with gold. Thereafter, the slurry was left at rest thle

allowing it to cool, thereby precipitating particles, and a




having a thickness of 2.5 nmm A crescent type spggh. 006
was prepared by punching fromthis sheet to neasur
its.tear strength at 23 2C in accordance with JIS K
6249. (iv) A value of the duroneter A hardness was
measured by 6 April 2006 81 uding, as a specinen, a

| am'nat e obtai ned by stacking 5 sheets produced in the
same manner as in the item (iii) on one another, at

23 2C in accordance with JIS K 6249. (5) Production

Ok up8F SOt L10P1ved | BErRQRAUCEHLYB1GP aing EPRahEAR
plate (41) produced in the item (1) and the nolding
nmateti@egprepared in the item (4) were used to form
393 el astic anisotropically conductive filnms (50) of

‘the c&psthactbodushiwn paxrtHicg.es30pbtahined wergwuch a manner,

arranged wthin the respective anisotropically

comglirddak & il mfarraaging whbdes apd2fhpnmikbufe ares

plate (41) and respectively fixed and supported by
P At porEresy ABBReTIHE e dRitsdt MépiEas| y Thereafter,

ductive fil ' hol 42) , i da
P TP Bie 800 TECCRFDEERT rf SFaga bl tPab R SCLEL ta b
/¥ﬁ%'ééﬂdd%%i%%gﬂégQﬁglgg; %%P%{%%§29$atéﬂgﬂﬁﬂ¥ emoved.

produci ng an I SOotropically conductive connector

(Ad)s prif@seULLEdchARRE LR nnteﬁgaéjelagy n?&&iif{]ﬂoﬂ@]sg 'rt@lli ce,

| ayers was conducted under conditions of 100C
hour oshighe 13eBhY vAged haBgnetdL obrel fadftilerl ddc@ to the

t hi ckness-wi se direction by electromagnets. The
rresutitcdets , ekadt theani sotropiacalsky reetduchieveeshil t aBt
(50) will be described specifically. Each of the
ellastrve vani $6ikopedaby yEiddrrducepee £0 | pEl{S0) deaguctive
dimensions of 7,000 min a lateral direction and 1,200
FRATELT &Sy er TR dforAYEdticoRa T hhel ¢ B vunbthénal weire
%gﬁgd in a dryer set to 90°C.

The resultant conductive particles had a number
average particle diameter of 7.3 Um and a BET specific
surface area of 0.38 x 10° m?/kg, and a value of (mass of
gold forming a coating layer/mass of Magnetic Core
Particles [A]) was 0.3.

The conductive particles are referred to as )
MConductive Particles (a)”.

(3) Production of frame plate:

A frame plate (41) having a diameter of B8 inches and
393 anisotropically conductive film-arranging holes (42)
formed corresponding to the respective regions of the
electrodes to be inspected in Wafer Wl for test described

above was produced under the following conditions in

accordance with the construction shown iﬁ Figs. 40 and 41,




thereof, 60 conductive parts (52) for connection @Kk 2006
arranged at a pitch of 100 min a line in the | ateral
direction in a state insulated fromone another by an
"6 April 2006 82 insulating part (53) . Wth respect to
each of the conductive part%®(52) for connection, its
di mensions are 40 min the lateral direction and 200
gmin the vertical direction, the thickness is 150
gm the projected height of the projected part (54)
i s 25 Nmatdndatiheft Bheknessneofpitafie  (4ngubat édgapart
(53) is 100 gm Conductive parts for non- connection
aeeedriahget detMeemrt hbeenatluekpares pard 52107 /60 , and
connection | ocated nost outside in the |atera
‘tdheethicknasw therdafane pbapme. (41) Each of the
conductive parts for_ non-connection has di nensions of
60 gmihe eResortipPe:arldy retdustiveod iain Ar¥araingr thodsls
direction and 150 gmin thickness. The thickness
(LRI craeR shate gHaosioRe of of kel pbt titbis Y asfrehe part
55 0 be,supported.in _each f the el.asti
nrest R ot ek aaahv s rerhiot ooy B80T apa) and
tent. of the condugtiy rticles in opduct.i v
37N )2 B IR B PR oL L MBrs S
api oL opdcalddy sqqnductive films (50) was
investigated. As a result, the content was about 25%
in teamsietndayokureinfractioar i(A4al kst hereanducki ve
parts (52) for connection. In su¢h a manner, 8
asnscdY qpicialion bendeehi ¥eiscomestadly icontotal vevefelm—
produced. These anisotropically conductive connectors
areapging rhd =0 @2)" Al sentwpiknlihe veshdgel i gerection,
Connector C" to "Anisotropically Conductive
i nge gliaagter thereof is 1,000 Hm.

(4 Preparation of_molding material:

To 100 parts by weight of addition type liquid
silicone rubber, were:added 30 parts by weight of
Conductive Particles [a] to mix them. Thereafter, the
resultant mixture was subjected to a defoaming treatment by
pressure reduction, thereby preparing a molding material.

In the above-described process, the addition type
liguid silicone rubber and the cured product thereof used
is of.a two—pack.type composed of Liguid A and Liguid B
each having a viscosity of 250 Pa-s. The cured product
thereof has a compression set of 5%, a durometer A hardness
of 32 and tear strength of 25 kN/m.

In the present invention, the properties of the
addition type liguid silicone rubbér and the cured product

thereof were measured in the following manner.




<Production of circuit board for inspection> Al wym
ceramc (coefficient of linear thermal 6 April 23g%£%%HMG
expansion: 4.8 x 10-6/K) was used as a board nateri al
to produce a circuit board (31) for inspection, in
whi ch inspection el ectrodes g032) had been forned in
accordance wth the pattern corresponding to the .
pattern of the electrodes to be inspected in Wafer W
for test. This <circuit board (31) for inspection has
di, pengi f 30 0 I nd i
e R A e B e
h : : o . ; i [ ecti.
ALESOTEe AR 2 B O wlRrantATRL AU ERkiRon
ctyseli 1iQoat Giflakohaspasbéen is referred to as
"Circuit Board Ti for inspection". <Evaluation of
shiel -Thk equpaleesiph) sFessf Itd nsitledt pRgdpEopef tyilicone
bet ween adj oi ni ng el ectrode structures) Sheet-Ilike
Proee MwasSheasukeke1Pr bhe L 1@hegt mkinker. Probe Ni
and Sheet-like Probe N2 were respectively evaluated
as to Chevidshand g PrichEr &y bbe werrr affoitivpggaddition
el ectrode structures in the foll owing manner. Wafer W
fOFPT stIEs S&ﬁﬁaﬁa@dr‘é?fb%f PEte Sabréedt and gehfed in
t.enper.at.ure 50) .. a _sheet-like probe was arrange n
RIS SFavuFRre v T or TESrREnoarr Bhnatal . SheRe

: tha h ect | f.ront - f Cf
O L e
i sRRelied QrcaVWbrt W J0shBY redlcBDbSOt{ORILAIhYj ected
conductive connector was arranged on this sheet-llae
AOke dutiaki gRERBheh P SUEY AnMRRASKstHALIIIYe For 30
respective conductive parts for
minutes, thereby forming a columnar body composed of a

cured product of the silicone rubber and having a thickness
cof 12.7 mm and a diameter of 2% mm. This columnar bbdy was
post-cured under conditions of -200°C for 4 hours. The
columnar body obtained in such a manner was used as a
specimen to measure a compression sef at 150 * 2°C in
accordance with JIS K 6249.

(1iii}) Tear strength of cured product of silicone rubber was
measured in the following manner.

A curing treatment and post-curing of addition type
liquid silicone rubber were conducted under the same
conditions as in the item (il), thereby producing a sheet
having a thickness of 2.5 mm. A crescent type specimen was
prepared by punching from this sheet to measure its tear
strength at 23 * 2°C in accordance with JIS K 6249.

(iv) A value of the durometer A hardness was measured by




connection thereof are |ocated on the back- surfaqu_nRﬂmG
April 2006 84 el ectrode parts of the sheet-1ike probe
Circuit Board T1 for inspection was arranged on this

ani sotropically conductive connector in alignment in
such a manner that the resp@ative inspection

el ectrodes thereof are |located on the conductive

parts for connection of the anisotropically

conductive connector, and Crcuit Board Ti for

%1_ %%c(lhl,eﬁlheg P{n?s%ﬂ{ %q:aqsectr st:lagk fndf 5
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Sél{ég%é” ocﬁ@%‘(ﬁt iR ghQnsérmi'e ma%\f@'ra%%) :l_nI Ehé hi@em {(1iii) on
process, that shown in the followng Tab was used

ashd RRAMI0t H@PhEat] T@QBdHEEb).‘&an&@%G&J QJrIs R 6249
vol t age was ‘successively charged to the 23,

i {E5p &atoida telo@C bif 08l ss dir &G irceililty Beaﬂdcﬁivéowonnector.

i nspection, and an-electric resistance between the

i nspectheonivirectplode (400 phedhcedein diteageemadl beand the
charged, and another inspection electrode was
r@d@&ﬁ@dma@eaﬁaél BEERPI ST 64) dihgnd&em( el evered tused to form
referred to as, "insul ation resistance bet ween t he

1080 £rE85 16t PB&FE&F’é%PtCrPJtlﬁ’e cgﬁé@FtPVRe%H%e( 50 ofi ke
f d, t {
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nmeasurl ol nt's nsul at1 on resi stance

13109 QﬁzbomﬁftheSfEHhéiﬁiﬁ%%t1htkeaﬁﬁ<¥E%ﬂé%ﬂ¥v%ﬁ&cﬁhked

to be actually used el ectrical inspection of
anﬁegﬁgpedtéﬁrbylﬁéripndﬁ@d QBrﬁloM@fﬁwouﬂhﬁm!eSU|tS
are shown in Table 1.
anisotropically conductive film—arranging holes (42), in
accordance with the process described in Japanese Patent
Appiication Laid-Open No. 2002-324600, thereby producing an
anisotropically conductive connector (40). The curing
treatment of the molding material layers was conducted
under conditions of 100°C for 1 hour while applying a
magnetic field of 2 T in a thickness-wise direction by
electromagnets. |

The resultant elastic anisotropically conductive
films (50) will be described specifically. Each of the
elastic anisotropically conductive films (50} has
dimensions of 7,000 Um in a lateral direction and 1,200 um
in a vertical direction, and in a functional part (51)
therecf, 60 conductive parts (52) for connection are
arranged at a pitch of 100 Um in a line in the lateral

direction in a state insulated from one another by an




6 April 2006 85 [Table 1] Sheet-Ilike 6 April 2006
ProbeAni sotropitaiy Conductive ConnecterProportion 8? ,
Insulation Fannie E | MCl10% 1 xanp M2C20 % e
conparativeN I C 30% Exanpl e 1IN 2C 40% (2) Test 2
(Connection stability of el ed2rode structures) -
Sheet-li ke Probe M3, Sheet-like Probe M4, Sheet-Ilike
Probe N3 and Sheet-like Probe N4 were respectively

eval uated as to the connection stability of the

ChESHIRREy spelues el axigeies o g gt ed 1

ng nanner. r test was arranged

OBoAdL&sivd 385 aaylh ppsd &@ﬂﬂbé%ﬂB%%tQEsaEiﬁéﬁgﬁons are 40
tenperature (25C), a sheet- |ike probe was arranged on

the swrimce Hfe Ml et MR 461200 Mmdkh IPRB el SUCh
a manner that the respective front.- surface el ectrode

pattscther eafhardikraatedi On dohgum ehaet podescidd beight of

i nspected of Wafer W2 for test, an anisotropically C
cohd uet ¢ i toohpectton Shhasiardfanged aod thesthisdlesdssl iolfe the
probe in alignnment in such a manner that the

r é3peb v aedudBBvelpakts Hior Gondlectiven pelésebbr anen—

connection are arranged between the conductive part (52)
 for connection located most outside in the lateral
direction and the fréme plate (41). Each of the conductive
parts for non—connection has dimensions of 60 pm in the
lateral direction, 200 Mm in the vertical direction and 150
Pm in thickness. The thickness (thickness of one of the
forked portions) of the part (55) to be supported in each
of the elastic anisotropically conductive f£ilms (50) is

20 m. | |

The content of the conductive particles in the
conductive parts (52) for connection in each of the elastic
anisotropically conductive films (50) was investigated. As
a result, the content was about 25% in terms of a volume
fraction in all the conductive parts (52) for connection.
Iﬁ such a manner, 8 anisotropically conductive

connectors in total were produced. These anisotropically
conductive connectors are referred to as “Anisotropically
Conductive Connector Cl1” to “Anisotropically Conductive
Connector C8”.

<Production of circuit board for inspection>

Alumina ceramic (coefficient of linear thermal




located on the back-surface electrode parts of tReapl 2006
sheet- |ike probe, Crcuit Board Ti for inspection was
arranged on this anisotropically conductive connector
in alignment in such a mannef_that the respective

I nspection el ectrodes thereofare I ocated on the
conductive parts for connection 6 April 2006 86 of the
ani sotropi cally conductive connector, and Circuit
Board Ti for inspection was further pressurized
dewpsasdonunded = 103K bfwdd 8ideg Gboadbappt iredtetrdaanto
el ectrode structure: about 5 g on the average). In

t Riredgrecessircuifatbosivewi 3ilh foe fwipentiing, Tabl wh2chas
used as the anisotropicalI%ﬂconductive connect or.

WADRPRESpRR te S HIvsles3 (580 PAadpleer dipmaiesk inpgesorfance
Gircuit.Board Ti for test,: | ect.ri i st
pETHei™S BT HEHEL PG RC SBPBEI BRI errEFaRR| g the
CABEELSHLL O LA QLPBL LN QUAN- LD G, SRt L L1 ke REgRe.

t he ani sotropical 'y onauctlve tonnect or and vaf er e

ff@ir&@?ﬁ PR S V§f)esﬂrvﬁklégeg‘€?§ry el d%gn%ig}%l foV3bU&n x
val e Was

of the electric resistanc measur e

rscosfleds as viiolel aaliris resistancs .(hareinabdefion
referred to as "conduction resistance"”) between an

| abpetiddys aheekbedeaoh Kiv€ WimcBeabAs Tor fa wm in the

i nspection and an el ectrode to be inspected of Wafer
\VRafaral tdstectdohi aod a2 @b gporin ahe( herel cwlf tdrection.
referred to as  "proportion of connection failure") of
e S Y tPditnEsrowit henxh itie iespegtiomnis asiferandeto
was 1 f or, higher, to_all, measuring points. This

Frocdss U tr BPafretil tiPasinpeGidss”- (1) After the
SRR bR L e BT, 101 nppect! on ves
:(1) Test 1 (insulating property between adjoining electrode
strugtures)

Sheet-like Probe M1, Sheet-like Probe M2, Sheet-like
Probe N1 and Sheet-like Probe N2 were respectively
evaluated as to the insulating property between adjoining
electrode structures in the following manner.

Wafer W1l for test was arranged on a test table at
room temperature (25°C), a sheet-like probe was arranged on
the surface of Wafer Wl for test in alignment in such a
manner that the respective front-surface electrode parts
thereof_are located on the electrodes to be inspected of
Wafer W1 for test, an anisotropically conductive connector
was arranged on this sheet-~like probe in alignment in such
a manner that the respective conductive parts for

connection thereof are located on the back-surface




150C and left to stand until the tenperature beca Rl 2006
stable. Thereafter, Grcuit Board Ti for inspectio%

was pressurized downward under a |oad of 118 kg (Il oad
applied to an electrode structure: about 5 g on the
average) to obtain a 6 April 82006 87 proportion of
connection failure in the same manner as in the
above-descri bed Process (1) This process is referred

to as "Process (2)". The pressure against Grcuit -

Bald rFuef BhrtBSPLCERON L MRS 1L ReNpEeheasethcARd BbAey 11 -
test table was then cooled to roomtenperature (25C).

Hrs iRk@eesSoh Swaef & fathdd oas thiEr 868sstdchicallle
above-descri bed Process (1), Process (2). and Process
chdweréveegantedt@s ian cdlgemeanditheudyd enamasr that the
conti nuously repeated 500 tines in total. Wen the
cespectivn Lespstahwe dlectr8desr theygder awudlvcaged on the
~sheet-like probe is difficult to be actually used_in

eraguritédr pPaspecieronachiegr af ebhiei FvdatsordFARdY on

a wafer. The results are shown in Table 2. 6 Apri

fﬁﬁéugéiﬁ?\EBP%?CtO%MGH{hQFrCUit Board T1 for inspection

was further pressurized downward under a lcad of 118 kg
(load applied to an electrode structure: about 5 g on the
avérage). In this process, that shown in the following
Table 1 was used as the anisotropically conductive
connector.

A voltage was successively charged to the 23,580
inspection electrodes in Circuit Board Tl for inspection,
and an electric resistance between the inspection electrode,
to which the voltage had been charged, and another
inspection electrode was measured as an electric resistance
fhereinafter referred to as “insulation resistance”)
between the electrode structures in the sheet-like probe to
find a proportion (hereinafter referrea td as “proportion
of insulation failure”) of measuring points, at which the
insulation resistance was 10 M or lower to all measuring
points.

When the insulation resistance is 10 MQ or lower,
such a sheet-like probe is difficult to be actually used in
electrical inspection of integrated circuits formed Qn'a‘
wafer.

The results are shown in Table 1. .
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[Table 1]

Sheet-like Probe Anigotropically Condoctive Conmector Iﬁﬁzﬂ:;i Eo;_ilzfe
Ml Cl 0 %
Example 1 '
M2 Cc?2 0 %
{Comparative N | C 3 0 %
Example 1 N2 ‘ C4 0%

{2} Test 2 {Connection stabiiity of electrode structures)

Sheet-like Probe M3, Sheet-like Probe M4, Sheet-like
_Probe N3 and Sheet—-l1ike Probe N4 were respectively
evaluated as to the connection stability of the electrode
structures to electrodes to be inspected in thé following
manner:

Wafer W2 for test was arranged on a test table
equipped with a heater at room temperature (25°C), a sheet-
like probe was arranged on the surface of Wafer W2 for test
in alignment in such a manner that the respective front-
surface electrode parts thereof are located on the
electrodes to be inspected of Wafer W2 for test, an
anisotropically conductive connector was arranged on this
sheet—1like probe in alignment in such a manner that the
respective conductive pafts for connection therecf are
located on the back-surface electrode parts of the sheet-
like probe, Circuit Board Tl for inspection was arranged on
this anisotropically conductive connector in alignment in
such a manner that the respective‘inspection electrodes

thereof are located on the conductive parts for connection
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Cr) zz _-N 6 April 2006 89 CLAIMS 1. A

sheet-1i ke probe conprising: a contact fil m obtained

by holding a plurality of electrode structures

arranged in accordance with agattern corresponding

to respective electrodes to be connected and having a

front-surface el ectrode part exposed to a front

of the anisotropically condﬁctive connector, and Circuit
Board Tl for imspection was further pressurized downward
under a load of 118 kg (load applied to an electrode
structure: about 5 g on the average). In this process,
that shown in the following Table 2 was used as the
anisotropiéally coenductive connector.

With respect to the 23,580 inspection electrodes in
Circuit Board Tl for test, an electric resistance between 2
inspection electrodes electrically gonnected to each other
through the sheet-like probe, the anisotropically
conductive connector and Wafer W2 for test was successively

measured, and a half value of the electric resistance wvalue

measured was recorded as an electric resistance
(hereinafter referred to as “conduction resistance”)

between an inspection electrode of Circuit Board Tl for

inspection and an electrode to be inspected of Wafer W2 for
test to find a proportion (hereinafter referred to as
“proportion of connection failure”) of measuring points, at
which the conduction resistance was 1 Q or higher, to all
measuring points. This process is referred to as “Process
(1)~

After the pressure against Circuit Board Tl for
inspection was then released, the test table was heated to
150°C and left to stand until the temperature became stable.
Thereafter, Circuit Board T1 for iﬁspection was pressurized
downward under a load of 118 kg (load applied to an

electrode structure: about. 5 g on the average) to obtain a



surface and a back-surface el ectrode part exposeds kBrif2006
back surface by an insulating filmconposed of a
flexible resin, and a frane plate supporting the

contact film 2. A sheet-like probe suitable for use

in electrical inspection of 8@ circuit device, which
conprises a franme plate nade of a netal, in which a
plurality of through- holes each extendlng t hrough in

a thickness-wi se direction of the frane plate have

m %%JB{ id o‘?EOEBﬁﬁQQ'E%HgféPl% 1%' ehLr Qgﬁerﬁ&k@& dd in

ectrodes to be I nspected have been forned, of

t e CiBFM-tdedeYiBBd PREEDsd S(13N Obhfgtpmcedm%e%kfeared
and a plurality of contact filnms supported by a

pes | phermalocpekt ilen”about the respective through-hol es

in the frame plate, wherein each of the contact filns

i s conpbsagrafsware dgasmlsat Chgehit d=ordrdd dbrainspection
flexible resin and el ectrode structures extending
twaspudien wetlhasedsuhnd | Wiee fidsh itabde vas ckies scasilsdl to
direction thereof, arranged in accordance wth a
pmqnert@rf@@ﬁﬁégﬁ@n&?%gi)t -0 EhpatRmaqessf isheeErEEed odess
p be |nsqsfted in the el ectrode region and each

c ont-surface el ectrode part exposed to a

from P TAGE gle@d%%' b 399? 5930 Elge %‘%%tc%%‘s &L”zlz?ci‘d

a back-surtace ectro
' %H&L%%% Q%)t@§r809é554d4d|éy aaEQCEQC ﬁﬁ Eﬁgacycle was
el ectrode structures is arranged so as to be located

Idbdih@uohespesspyerddramph-ihekeihntéher frame plate. 3.
A sheet-like probe suitable for use in electrical

i Nnspectian tfe @ofidhetlbndeys Leandd GR CO@OrS@SgRer, such
frame plate, in which a plurality of through-holes
gacthegtt-éplé ngrobe is difficult to be actuwally used in
electrical inspection of integrated circuits formed on a

wafer.

The results are shown in Table 2.




through in a thickness-wi se direction of the frangapil 2006

pl ate . have been fornmed corresponding to an el ectrode
region, in which electrodes to be inspected have been
formed, of the ~circuit device, which is an object of
I nspection, and a contact 88 m arranged on and
support ed by the frame plate, wherein the contact film
i s composed of an insulating filmforned of a
flexible resin and el ectrode structures extending
through in the insulating filmin a thickness- w se
direction thereof, arranged in accordance with a
pattern correspondl ng to a pattern of the el ectrodes
to be ingpectegamdyaving @ f1omnt ér acq gﬁqgctrode
art expoged .t fa f1ont rif ace of el contacy film
gnd a bgc K- suf leX olaectbedeé%clr% axfposécg t& a4 back
surface of thecsdnBa¢t= [P <andSepgd |of t|hig
el ectrodejstr i's Brrgnged-so| Las| to e | ocated
in the regpectiyy otgh=hqgt-esin L@ fucn% late.
4. The shket-]i bbe @ccardi n b5l fai m{ES | wherein
aplurality o LN § BRE d\:::n(i&BE']dﬁrltBO‘Of «ath .
other arej 3 g D @s| £0 |aFt ¢rfPa) aig The Euf face of
the frangiplfate. \pri| 20906 91 5| _JHe shegtilike
probe accpfdimng—t : gf—¢tarmesgtoT4d,which is
used for caéhdu bl ecit ri ¢gal  |i nsp&Gtii on @ each of
a pluralitygdf: - aReldeRi| raRll £8 | £orndd| QB b waf er
in a state ®f f 6P.| & |The| sheetz ||i ®e | pg ope
accordi ngj £p of f clains|2 tpoD, V\hec:eiF t he
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7. The sheet-like probe according to any one of g April 2006
claims 2 to 6, wherein the front-surface el ectrode

part in each of the electrode structures is in a
projected form protruding fromthe front surface of.

the insulating film 8. The siteet-1.i ke probe according
to claim7, wherein a ratio of the projected hei ght

of the front- surface electrode part to the dianeter
thereof in the electrode structure is 0.2 to 3. 9.

- The sheet-1ike probe accor ¢ijigM0 any one of claims 1
to 8, wherein the electrode structure is forned by
l'inking the §xand-1swef acenel eshppdeimart and the back-
surface el ectrode part to each other through a short
Circui a pantaext enth ngptdimedg byl Aol Bend ns ulaidand thi b
10. The sheet-1ike probe according to any one of _
-céhepbrdde s tQuoniugesi arrhegbdcin surdcacenekesitiode grartern
in the electrode structure has a part forned of the
sepereapendings t@ FecaPcEeY i atpdtrodesare pratennddted and
The sheet-1i ke probe according . to any one of <clains 1
tRAINT vih e 5vEdafe ngl eF FrRdomred SrPashighe & AFqnt

200692 [ et al i ormed, on the back-surfac

TEEEH T PR THELErS IS s et tr Gpased fife = Dack
- R 1.6 (O

g 8 R dReBTAPLS) CB I AecHR Br prpfiihit Lhsin,

expansion of the frane plate is at nost 3 x 10-5/K

13. A process for producing the sheet-1ike probe

accor dangrife GhRi 18 Suppbireéhngoaps i &as:ddre rstaps of :

providing a lamnate material having a netal plate for
form ng. a A raretpllake andba shieetblfeorokonaentn electrical
"inspection of a circuit device, which comprises a frame
plate made of a metal, in which a plurality of tﬁrough—
holes each extending through in a thickness-wise direction

of the frame plate have been formed corresponding to an

electrode region, in which electrodes to be inspected have

been formed, of the circuit device, which is an object of

inspection, and a plurality of contact films supported by a
peripheral portion about the respective through-holes in
the frame plate,

wherein each of the contact films is composed of an
insulating film formed of a flexible resin_and electrode
structures extending through in the insulating film in a
thickness-wise direction thereof, arranged in accordance
with a pattern corresponding to a pattern of the electrodes }
to be imspected in the electrode region and each having a |

.front—-surface electrode part exposed to a front surface of



|nsulat|ng fllrn whi ch has been integrally | am naf gdii 2006
on the netal plate for formng a frame plate, forning
t hrough-holes in the sheet for formng insulating
filmin the lam nate material in accordance with a
pattern corresponding to a patern of el ectrode
structures to be forned, subjecting the |am nate
material to a plating treatment, thereby form ng
short circuit parts fornmed in the respective
hoIe |n the sheet. for orn1 nsylating film
o6 Pt 3 oo o B ER P Sl PUPRT R e poted

c§‘t§ bANd er‘%%eSHEfE‘HS 8&%9&519%1&%58 %é&lfecgjf e

the respective short circuit parts

sthi@cid g tth@ciakal pbaderdffed YIThBILE H& ar@caOA&t §n the
to an etching treatnent, thereby formng a frane

Pt ctiife \Mmlrﬁhghhhﬁll@fb:lh%f% firawe pegbeformed. 14.

The process according to claim13 for producing the
sheet - Bi ker mhetee - lwker probé¢ heninettdle pbat esé ofn farartng cal
a frame plate is subjected to the etching treatnent .
tinfraahi®® bdcR- surfate @@c::ter,odf@iparmmpltiﬂ@&j a ¢ reme
short circuit part_by a part of the netal plate for

beTrél‘ﬁ%g ig WhaRe ﬁl}é%‘éra]a]stli/vé%ﬁ thropgh nlil?lbes’t gy grending
pl.ate, _in_whi e throu hol es hav en forne :
té‘ 0/3%9& dgffe? cﬁFaCQ%?ﬁﬁl%% d&ﬁ@%ﬁ%@t ‘?Sbe grée pqate
Ao Ie,e ﬁ géf one of clais .l Lo 1 ot 16odeA R9RE, in
car lise 1N CON uctlng el ect Tl calg

'ﬁﬁ%c%'lgﬁtﬁ?gd@é‘c{‘o e %xpiﬁéfc%e'dt ¥%aQL 15&'31{3 of the

circuits formed on a wafer in a state of %e wafer .
Wi G i tCBPE ESESwhBcIE i IL Wi Jpgakd 5@r1ﬂé1§§&<ito|n9nan@naa

front surface of
contact film arranged on and supporied by the frame plate,

wherein the contact film is composed of an insulating
film formed of a flexible resin and electrode structures
extending through in the insulating film in a thickness-
wise direction thereof, arrangéd in accordance with a |
pattern corresponding to a pattern of the electrodes to be
inspected and having a front-surface electrode part exposed
to a front surface of the contact film and a back-surface “
electrode part exposed to a back surface of the contact
film, and each of the electrode structures is arranged so
as to be located in the respective through-holes in the
frame plate.

4. The sheet-like probe according to claim 3,
‘wherein a plurality of contact films independent of each

other are arranged so as to align along the surface of the

frame plate.




whi ch inspection electrodes have been formed in ¢ A1 2006
accordance wth a pattern corresponding to a patte?n
of electrodes to be inspected of the integrated
circuits of the wafer, which is an object of :
i nspection, an anisotropical by conductive connector
arranged on the front surface of the circuit board
for inspection, and the sheet-Ilike probe according to
any one of clainms 1 to 12 arranged on the front
surface of the anisotropically conductive connector.
17. Andt nspéctSheRtapphe abtebe giccorfdnt teedptere of
ich cqnmprises the probe card according to claim1l
TR TR B0 PnoBBLER oHS SR Ao PO o g c
electrical i.ns [ of .each.of a_pluralit f.. .
bsily SETREEh 8P SRRy BaPu i A peni e
e 8k, WOLED: EOMPIISAY oEhenlrobe.card according
to claim18. 19. A wafer I nspection nmethod conpri sing
6 Aprig. 2698 3hcekecikd Galdpe GerBegtinocsasty Anedor
plurality of integrated circuits formed on'a wafer to
al=daiser tbr pughhébeiprioke pitandbaceanding Qeekabar 16
to performelectrical inspection of the integrated
Ghraditug ek OL aed0 oto td6 wWal,ebnd6tApridta20Men@oe rABSTERACT
Di scl osed herein are a sheet-1ike probe capabl e of
sdecErpievehriagupsiiy aiallegevi ati@h bet ween .
el ectrode structures and el ectrodes to be inspected
by t enfer APGr 8Reghahe’s BEPPE BGFATEHE &<t 216V OReWAEN

%Eg&%b%§g£?géhééﬁ% égglt % %%ogty§g§¥aggﬂgl%%t%o&grggit in

each of the electrode structures is in a projected form
protruding from the front surface of the insulating £ilm.
8. The sheet-like probe according to claim 7,
wherein a ratio of the projected height of the front-
surface electrode part to the diameter thereof in the

electrode structure is 0.2 to 3.

9. The sheet-like probe according to any one of
claims 1 to 8, wherein the electrode structure is formed by
linking the front-surface electrode part and the back-
surface electrode part to each other through a short
"circuit part extending through in_the insulating film.

10. The sheet-like probe according to any one of
claims 1 te 9, wherein the back-surface electrode part in
the electrode structure has a part formed of the same metal
as a metal forming the frame plate.

11, The sheet-like probe according to any one of.

claims 1 to 10, wherein a coating film formed of a high-



greater in dianeter or a circuit device, the pitchy g 2604
el ectrodes to be inspected of which is extrenely ﬁﬁ

small, and thus capable of stably retaining a good
el ectrically connected state, and a production
process and applications thet2of. The sheet-Ilike
probe of the present invention conprises a contact
filmobtained by holding a plurality of electrode
structures arranged in accordance with a pattern

CRbheaPeRdhNde £ rHS ARG bMC B! 81L MO9S 43R CONASLESE:
and having a front-surface el ectrode part exposed to ,

apbkenin shefere-wandieashacktapeface el ectrode part
exposed to a back surface by an insulating film
conposd@ .of Thef slpethlild keepirnbe ancoaditane phatene of
supporting the contact film
claims 1 to 11, wherein the coefficient of linear thermal
expansion of the frame plate is at most 3 x 10 7/K.

13. A process for producing the sheet-like probe
according to claim 9, which comprises the steps of:

providing a laminate material having a metal plate

for forming a frame plate and a sheet for forming
insulating film, which has been integrally laminated on the
metal plate for forming a frame plate,

forming through-holes in the sheet for forming

insulating film in the laminate material in accordance with
a pattern corresponding te a pattern of electrode
structures to be formed, subjecting the laminate material
to a plating treatment, thereby forming short circuit parts
formed in the respective through-holes in the sheet |
for forming insulating film and linked to the metal plate
for forming a frame plate, and front-surface electrode
parts linked to the respective short circuit parts, and
then

subjecting the metal plate for forming a frame plate
to an etching treatment, thereby forming a frame plate, in
which through-holes héve been formed.

14. The process according to claim 13 for producing
the sheet-like probe, wherein the metal plate for forming a

frame plate is subjected to the etching treatment to form
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back-surface electrode parts linked to the short circuit
part by a part of the metal plate for forming a frame plate
as well as forming the frame plate, in which the through-
holes have been formed.

15. A probe card comprising the sheet-like probe
according to any one of claims 1 to 12.

16. A probe card 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 inspectioﬁ, on a front surface of
which inspection eleqtrodes have been formed in accordance
with a pattern corresponding to a pattern of electrodes to
be inspected of the integrated circuits of the wafer, which
is an object of inspection, an anisotropically conductive
connector arranged on the front surface of the circuit
board for inspection, and the sheet-like probe according to
any one of claims 1 to 12 arranged on the front surface of
the anisotropically conductive connector.

17. An inspection apparatus for circuit devices,
which comprises the probe card according to claim 15.
| 18. A wafer inspection apparatus for conducting
electrical inspection of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which.
comprises:

the probe card according to claim 16.

19. A wafer inspection method comprising
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electrically connecting each of a plurality of integrated
circuits formed on a wafer to a tester through the probe
card according to claim 16 to perform electrical inspection

of the integrated circuits formed on the wafer.






