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
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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,




‘formed, it is however necessary to arrange a Ver\yg a,.15006
. great nunber of inspection probes upon production Bt

a probe device for inspecting the wafer, so that such

a probe device beconmes extrenely expensive. In

addi tion, when the pitch of 2lectrodes to be

inspected is small, the production of the probe

device itself becones difficult. Further, since

war page generally occurs on wafers, and the condition
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b&b@ﬂeapspeqé %“@veeeaeeésgb% pfrd)taerr@le kCcg wﬁp great
contact wth a great nunber eIectro es to be
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reasons, in recent years, there has been proposed a

pdebiceafar compracdiimg ahei wxirt, eartdatosuch nspgestheon,

on one surface of which a plurality of inspection
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this 6 April 2006 3 sheet-like probe 90 has a flexible
Cwith“q“gqaqgumgmbﬁg of electrodes to be inspected on the

wafer, fespectively_

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
plﬁrality 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




sheet 91 conposed of, for exanple, a resin such gs,...:
polyimde. In this insulating sheet 91, a pIurMiﬁ@ﬁQ%zmm
el ectrode structures 95 extending in a thickness-w se
direction of the sheet are arranged in accordance with

a pattern corresponding to & pattern of electrodes to

be inspected of a circuit device to be inspected.

Each of the electrode structures 95 is formed by
integrally connecting a projected front-surface
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i nsul at'ing sheet and a plate-1ike back-surtace
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6 April 2006 conducting inspection of such a wafer, it
ithenecesdatyngoshest Yhdto kachngthelatiyeowglea short
corresponding to the wafer and

circuit 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




at. | east 5,000 or 10,000 el ectrode structures arrg
at ‘a pitch of 160 mor |less. The coefficient of ¢¥Eﬁ§006
thermal expansion of a material formng the mafer

for exanple, silicon is about 3.3 x 10-6/K, while the
coefficient of linear thernmal4 expansion of a materia
formng the insulating sheet in the sheet-I|ike probe,
for exanple, polyimde is about 4.5 x 10-5/K

Accordi ngly, when a wafer and a sheet-|ike probe each
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sieeleddike pooberr eaches dlabl oy sseuthatesd arranged at a
difference in thermal expansion between both is 1,251
npititerof Igieghn dicf fesence in the absolute quantity of
thermal expansion in a plane direction is caused
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cannot be stably 6 April 2006 5 retained- In addition,
eveh WMaefinghe abheste®fofi NFRRCEKAMPLS, B30 cm at 25°C are
heated from 20°C to 120°C, a change of the 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 equivalenﬁ to the
coefficient Qf linear thermal expaﬁsion of the wafer, so

that a good electrically connected state cannot be stably




smal | -sized circuit device, it is difficult to s
prevent positional deviation between the electro e&LHimxm
structures and the el ectrodes to be inspected by
tenperature changes in the burn-in test when a pitch
between the el ectrodes to besi nspected is 50 mor

|l ess, so that a good electrically connected state

cannot be stably retained. In order to solve such a
problem Prior Art. 1 proposes a neans for rel axing
t;gtgfygq?al expansi on of the insulating sheet by

fixing the insulating sheet to the holding nmenber in

a st at g tensiondasvbgernappiiebyiedher inspdatidiy is a
sheet. However, in such a neans, it is extrenely
dirf1itculizedt oievent ydappley, tiheikedsfpirila tHresurely
insulating sheet in all directions of the plane
diresrehnitopothelendl atry iz tianabhetwetn the dlemdirode

applied to the insulating sheet is changed b form ng
theusitacesodedsthecrifdgodas &orksulnspadied ¥?§u| ating
sheet cones to have ani sotropy on thermal expansj on,
dEMPRAE tavenChRRYET N (16 REFPekpabetoiish gnertch
direction of the plane direction can _be inhibited
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sthuctupes and the electrodes to be inspected by

tenperature changes cannot be prevented. 6 April 2006

6 In addididdt, tionsendersihicen fd pridheshnsptadt ngetshaet to

the hol ding nenber in the state that the tension has

eeposes a means for relaxing the thermal 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 inspecited by temperature changes cannot be

prevented.




applied thereto, a conplicated step of bonding t .
i nsul ating sheet to the hol di ng nmenber under heapfﬁﬁnlmxm
is required, so that a problemthat increases in
production cost is incurred arises. Prior Art. 1:
Japanese Patent Application Laid-Open No. 2001-15565;
Prior Art. 2: Japanese Patent Application Laid-Open

No. 2002-184821. DI SCLOSURE OF THE | NVENTI ON The

present invention has been made on the basis of the

foregoi,Ng gLt eyp Eai‘nc%srdaerfdtha%ﬁs%ﬂé Sidd rll%ttiggj §hlot to
the provisron of’a shieet- | ike probe capéb e o sur?y
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structures "and el ectrodes to be inspecte
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device, the pitch of electrodes to be inspected of
whegind 1esi e xtor enimelty a spadlb] enarthatthisccapabd elofprsidality on
retaining a good electrically connected state. A
seevhdl objrecr 6 eReSPYesent invention is to provide
a process capabl e of_ producing a sheet-like prove by
whi ch Pﬁl%rb&?‘h- il Yepeneps st T Fohal ARRIVICALH BR betdrieen
ect e .structures and el ectrodes to be inspected by
5%ﬁpé%§ﬂuﬂgﬁéﬁanges is surely prevented even when the
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a large area o nEhes" or greater-in dianetér or a
Gid CUidpodagiyge, the pitch of el ectrodes to be

i nspected of which is extrenely
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




small, and thus a good electrically connected st L:
stably retained. A third object of the present %{Epﬁfbooﬁ
invention is to provide a probe card capabl e of
stably retaining a good electrically connected state
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
el ectrodes to be inspected of which is extrenely
small. A fqurth object of the present invention is to
proVs e Ofn PRBFEELPON S ph APt Eds PESEREi  ctA I &FCeST 8
mhigp is e uigged.mﬁ%h tq§ above-descrigq%me%pethe
CHIU AT P66 ettt OF ™ the présént T RVentTOn 5% to
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met hod naking use of the above-described probe card.

Asieardi n@th@nkhe present invention, there is provided

a sheet-1i ke probe conprising: a contact film obtained
by hol & vigied pihgreaiti Y ohe presdntodeventdohuiesto provide
arranged in accordance with a pattern corresponding

ta nredise ceirde capakl e gtfe s ey lye rebpnetred HRPd havi ng a
front-surface el ectrode part .exposed to a front 6
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%939&5%En%rtage§QQEQﬁ¥cﬁgh%Eer or a circuit device, the
pitch of electrodes to be inspected of which is extremely
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 helding 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




According to the present invention, there is als

provi ded a sheet-1ike probe suitable for use in (&ﬁqnﬂ2006
el ectrical inspection of a circuit device, which
conprises a franme plate made of a nmetal, in which a
plurality of through- holes each extending through in

a thickness-wise direction of the frane plate have

‘been forned corresponding to an electrode region, in

whi ch electrodes to be inspected have been forned, of

gﬁ?fﬂé %e%b% stpfggb %ﬁ%ﬁ%ﬂ%ﬁheﬁLrPfex d@%ge%h'gnback

ura ity of contact each supp by a
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in the frame plate, wherein each of the contact filns

| SnConasedt ofiags supssttEitddGhiel ohtacted of. a
flexible resin and el ectrode structures extendi ng
t hr oughctoxdimy i s that bmgsént maverdionhi tkaessisnvaslgso
direction thereof, arranged in accordance wth a :
perawidedc or séspnding nupke pattebheofor hsceliacelegesical
to be inspected in the electrode region and each
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front surfac the contact fi back- surface
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sheet-1i ke probe, the plurality of the througﬁ hol es

anedieoaed regibhe {1 amm dpl atiecerdpes 12006 i9spected have
corresponding to the el ectrode region, in which the
¢l Fodeedt oobethaspiechdad Havecbeesmifor medanobbidet of

circui-t device, which is the object of inspection,
tinepecntaot and a plurality of contact films each supported

by a peripheral portion about the 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



films arranged in the respective through-holes
small in area, and each of the contact filns sgg%ﬁgﬁﬁoms
~areais little in the absolute quantity of thernmal
expansion in a plane direction of the insulating film
_thereof, so that the thermal9expansion of the

i'nsulating filmcan be surely restrained by the frane

pl ate. Accordingly, in a burn-in test, positional

devi ati on between the el ectrode structures and the

el Lt Qoatity RS kRSPesLed-HYe tAIPOMAL UheypPaNgas 1S
surely prevented even when the object of inspectionis
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or .greater in dianeter or a circuit device, the pitch

odeviatectwhddes ikothe tbbpectet afspwhitdéhni stiextaerelot
small. As a result, a good electrically connected

st ke iasr rsingieldy inr dhai neshedicicnr dihmguub-hkepresede small
invention, there is further provided a sheet-like
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circuit device, which conprises a frane _plate, in
vhieht s 33§l pP§obRte nE -o10¢s TERERAYI TP HPGugh 2

in a thj.ckness-w se _directi.on.of the franme ate aye
i . T, th
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the circurt evi ce, |1 C 'S an bj ect of I nspection,
and 82160t 8¢t thil Prand gngad onaarck- SURPSSt ed Bybhhe-in
frame plate, wherein the contact filmis conposed of
afésimSlplo&tiitﬂgnélA@é‘iriaQﬂﬁﬁ X widelhmehor aesctofod® structures
flexible resin and el ectrode structures extending
tehrdoudle ienethecdasutathagirfsdented byt henpamessirenicsenges
direction thereof, arranged in accordance with a '
is surely prevented even when 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 and supported by the frame plate,

wherein the contact film is composed of an insulating
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pattern corresponding to a pattern of the el ectrdgsi 2006
to be inspected and having a front-surface el ectrode
part exposed to a front surface of the contact'film .
and a back-surface electrode part exposed to a back
surface of the contact filmifand each of the -

el ectrode structures is arranged so as to be |ocated

i.n the respective through-holes in the frane plate.
According to such a sheet-like probe, the plurality
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corresponding-to the electro region, in which the
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circuit device, which is the object of inspection, and
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such a manner that the electrode structures are

| petatedn i cottespoesipegt tvea pdricugh-ofokés ehetheodeane be
pl ate, whereby the contact film is supported by the
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the thermal expansion of the insulating filmthereof
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is a wafer having a large "area of, for exanple, 8
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circuit device, the pitch of electrodes to be

i nspechedopfiinghicclsiich extheaelyilsaraidobeAs ther pdukaliay
good electrically <connected state is stably retained.

of the through-holes are formed in the frame plate
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




In such a sheet-like probe, a plurality of conta
films independent of each other nay be arranged g§AgnlmMm
to align along the surface of - the frame plate. The
sheet-1i ke probes according to the present invention
may be suitably used for condacting electrical

i nspection of each of a plurality of integrated

circuits fornmed on a wafer in a state of the wafer.

The sheet-|i ke probes according to the present
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ERsetted BRI 88, sthelf neaisenf.ace el ectrode part
-in each of the electrode structures nmay preferably be
in a pioj sctied foremt—pidkr pdoing, fa gtrka ityoof santfaacte
of the insulating film A ratio of the projected
hailght igfdepleaderenef serdraceheal woyr bdeapeangad sphas to
di aneter thereof in the el ectrode structure may
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Rirdled OhMangakbe i ameplat e &éoﬁéfé}g filmformed
of a high-conductive netal nay be forned on the

back- sTii¢ ate= el -6dkeogdeopas tatdoridi®ig 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




el ectrode structure. The coefficient of linear t I
expansion of the frame plate may preferably-be Eﬁ&ﬁﬂ2006
most 3 x 10-5/ K. According to the present invention,
there is still further provided a process for

produci ng a sheet-1ike probead2 which conprises the
steps of: providing a lam nate materi al having a netal
plate for formng a frame plate and a sheet for .
formng insulating film which has been integrally

| anat edrpihd NG e LAk phate for formng a frame
plate, form ng through-holes in the sheet for formng

i nsul atd R@akihg Fid el BEt 8 ARG AUt idecRbdaNCRay
with a pattern corresponding to a pattern of
ebectfooded <t ribet baek-sor Hecd orlned rosebpect | g thee

lam nate nmaterial to a plating treatnent, thereby

f elathygodhartirugitiegei t parts formed in the respective
through-holes in the sheet for formng insulating film
and | i feedceatihelendt A glacer thernar AwGrairrank the
plate, and front-surface el ectrode parts ¢g ked to

t REAPRSpEtts FEYsROFECEFPEIR® fdr feStand® 1 ezK-

subj ectyl ’éﬁr&ﬂ? el gl plate for, formng a&%?@‘*i@'ééﬁl
to an etching reat ment, Fﬁaeﬁy?ormr@ a frarme

?E@fﬁae:@ ;bsrsowgigggr é hﬂ;P&gégAW q.lo%s ngg}ﬂﬁc?xl‘?r% Ny f&{éﬁd'l ih(@Gprobe ,

e proc ing to the pfesent vention for
ARk idh 2008 r13eRr eRBCE G4 her.sheet - 11 ke probe, it is

preferable that the netal plate for formng a frane
pl at e peosidimwftedam@ntlie material having a metal plate
for forming a frame plate and a sheet for forming
insulating film, which haé been integrally laminated on the
mgtal 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




etching treatnment to form back-surface el ectrode 4
linked to the short circuit part by a part of thgjakh§006
metal plate for formng a frane plate, as well as
formng the franme plate, in which the through-holes
have been fornmed. According 1 the present invention,
there is yet still-further provided a probe card
conprising any one of the sheet-Ilike probes described
above.  According to the present invention, there is -
y(:“J.Iodus’ctj.lnI | T %r %Hgét-p{:ﬁyel gﬁ%bg , pigbfs %ﬁ:redfestglbtlgbﬁﬁa{: Ofne
BT onduc I'ng el'ectrical "inSpection of each of a
RhdrAl i+ @f £olNESEEAILS Girbgli bBafOHEd 07 R t0af 85 Lie

a state of the wafer,” which conprises: a Circuit
hoaitd ok reasRest i @0, fdih dabkoshrsatd age@froaehpghis

i nspection el ectrodes have been forned in accordance

Vi kel pat tRensBort espanditngat® oy patdaern odf the metal

el ectrodes to be inspected of the integrated circuits
aflatee fwaf Eprmihich friameaplobfecas ofelilnggecpirohng akhe

ani sotropically conductive connector arranged on the_
frsme pdetacelnf vikeh dibecihrovgodial ohavRs peer i armed. -
and any one_of the sheet-|ike probes described above

ar r angeF Uit itite tor GAE BEFYHte 10FePRLCT antiTtT opi €& y
cqondyct.i ve, connector .. According to the present

ot raREnERepeT Rk 8PP Sh ilraran oty gne of
[ L.Qn far. .Ck [ evi ces, which
3%%%%%%32 %?ggzéolgékégﬁc %é%?i%%ﬁgabove. According to
the prgseiMqsifyent kaa apféwr& 18 v¥eLién APHdr2Q@6 a4

still further provided a wafer inspection apparatus
fsaril1c@ndurRt Ngr&F R iaC grobasEeant iswitableacbr oisa in
plurality of
conducting electrical inspection of each of a plurality of
integrated circuits formed on a wafer in a state of the
. wafer, which comprises:

a circuit board for inspection, on 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




integrated circuits formed on a wafer in a statetgé 112006
the wafer, which conprises: the probe card descri B4
above. According to the present invention, there is

yet still further provided a wafer inspection nethod
conprising electrically connecting each of a

plurality of integrated circuits forned on a wafer to

a tester through the probe card described above to
performel ectrical inspection of the integrated

Ci hts for on..t.he wafer, According. to the

SREELL TRETT oSS aF Fnd BF 68Bm " H/GAF BRPacatus for

Peshihenalq denatien1behusea: L he & gey%&log@ 2 SHTMSHUNSS of

~and the electrodes to be Tnspect tenperature
changgsatad e SURel Yopheyent ef dd¥ed RUrB-bPatd @t the
even when the object of inspection is a wafer having a

| @5 ger arelai@f BniprabBes:or greater in dianmeter or a
circuit device, the pitch of electrodes to be

I nspecttée probhi cdrd slestibedebposenl |, and thus a

good el ectrically connected state can be stably

r et ai n@GCoAEEBY ding-lto nussepioéprsenbfon hehgreseéatyet
invention for producing the sheet-like probe, there
cSitbe Prodifde®r3VieRdet - 13 & prighectaprpretifd sofpyising
preventing,, positional deviation_hetweep the,

T EET T OHE S GRPIPES AR IHE el PEALL LY pdntearated
[ i rat. es -in.te
SOORAEHED kBT DE RN el I hels el Rl sl Brane
ad A U8 A8 Rl aBolBCHAES, OF r FrPRl QE LS ATRIRIC-+Obnaoe
April 2006 15 circuit device, the pitch of el ectrodes
tih e dmspeatadcofcuis Choieexir erel yassml |, and thus

capabl e of stably
According 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



retaining a good electrically connected state.
According togthe pr obe cardsyof t he present |nverﬁ"ﬁ‘%ﬂl2006
a good electrically connected state can be stably
retained in a burn-in test even when the object of
inspection is a wafer havingsa |large area of 8 inches

or greater in dianeter or a circuit device, the pitch

of electrodes to be inspected of which is extrenely
smal | . Such probe cards are extrenely suitable for

b d f f
I SR IRT  R fl

nspec Ion O waf er

| L 98, arLa,Qf Be1lNGHES) OTar fu%r cgaagién@f Lrarflly

|nspect|on apparatu or con ctlng el ectrica

| ASPREGHIGN a0Go6HT éyé&tﬂfdams conf@ctBit Pt .
el ectrodes to be inspected of which is extrenely

smal | . ABRb&E DFSCRITRE @¥oBe THEADRAW NGS Fidgsent iisv@ntion,
plan view illustrating a sheet-like probe according

td godd rlecteibelll yeminodcitdie spresentni v esitaloly. refiegned
2 is aplan viewillustrating, on an enlarged scale, a
contadurpi-im bestheverhedten ithe pbobet a‘é%oﬁtﬁﬁﬁfttl@n tilgea
first enbodinent. Fig. 3 is a cross-sectional view

i3 {fdt PAVILRG, 2ok BFe Eé‘"rﬁaarcgfe@ d85hes PheITHHAT dCti on

AR S b e, 8 G hE, B8 BRReet 88 e
Il ustrat 2006 16 th
Iﬁ?%§Cieﬁgnpr %éggg%r&g; HFﬂytﬁggilrst enbodlneﬁt

F 0. S &:02S ¢asast 59@%}{1&%1}) |slt!1€itt%%§len90£ herobe
construction of a lam nate material for producing the

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




sheet-1i ke probe. Fig. 6 is a cross-sectional VI%W 12006
illustrating a state that resist filns have been

formed on both surfaces of the |amnate nmateri al

shown in Fig. 5. Fig. 7 is aftross-sectional view
illustrating a state that patterned hol es have been
formed in the resist film forned on a netal |ayer.
"Fig. 8 is a cross-sectional viewillustrating a state

that sppetH Nt v el ABd NHN & iRt Alemba) Bhet©.
forma netal nmask. Fig. 9 is a cross-sectional view

“i Il usthiat.i Bgia st atesstdwmitihalresestifibsmb@sideene
renoved fromthe nmetal mask. Fig. 10 is a
cpostreectéond avilewinbbeshataiing £ost predvhatg the
t hrough- hol es for form ng el ectrode structures have
peeptfbited®i9da-he sheet for formng insul ating
films,_ Fig,. 11 is a cross-sectional viewillustratin

a statd- tﬁaiLStﬁecmsaseﬁ&%ﬁnﬁév\él%ehw%ﬁédnﬂr Bnehate

heet for, 'f | at
Bt ks n?s%nsﬁf%‘%'tf%w%ﬁig % ool a¥frateSing ohe
fgﬁfﬂgge Jk§1g§d BQHt Jﬁﬁc% el ectrode parts have
e

been for I n an on th et for formng

i nsul ating7fid ns.c G- sle%twn@l CF 0551986 1@A/k nYi BV tate
illustrating a state that a resist filmhas been

florimet 13 raedt Bote¥ ehatdierckh Fhepbdf O fB&E Mdgist film
insulating filnms and the front-surface electrode

Iyamteg] o @ méfailslayer oss-sectional viewillustrating

2 ‘Fig. 8 is a cfoss"sectional 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




£

state that patterned hol es have been fornmed in t
resist filmforned on the netal plate for fornl%%g§ﬂ2006
frame .plate. Fig.. 15 is a cross-sectional view
illustrating a state that the netal plate for formng

a franme plate has been subj&¢ted to an etching

treatnent to forma frame plate and back-surface

el ectrode parts. Fig. 16 is a cross-sectional view
illustrating a state that the resist filmhas been .
r&f@e\[tedfofxr QR }rﬁgﬁgf LA ﬁr@ %11%1'39 angi7tllle°' front-surface
Cross-sectiona VIeM/ ustratlng a state that a

resd strddd mshag been formed so as to cover the

surfaces of the franme plate, the sheet for formng

I nsul arigg 14|18 ardokbesbatkosan fweicer eleaktogdeipard s.
Fig. 18 is a cross-sectional viewillustrating a

stiatte tthatt patterned Hwless bhaee bbeenfdonekdn rthtEheesmt
resist filmforned in Fig. 17. Fig. 19 is a

ciides foemeidonal theewetdl wsatst fag forming & tirgme plate.
coating films have been forned on the back- surface

el ectr H% pat tis aFﬁﬁosios?gt%P%ﬁ¥x¥$%¥éé@ﬂBﬁEFa¥&¥ﬂNa

Rl P TR DD e
{ | t t
MAS s R .

@ﬁ dtle %QQ%Aéktgbmég @@c%oh@epé%é aces of the sheet
or formng 1nsulating filnms and the front-surface

el ect rede. pag tis aFic@os@2sé St Bortd10SS=H€el I anatatiRiVa
illustrating 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 backwéurface electrode parts.

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




state that the sheet for formng insulating fil

been subjected to an etching treatnent to forr;T§Am%HZOO6
plurality of insulating films. Fig. 23 is a plan. view
illustrating a sheet-1ike probe according to a second-
enbodi nent of the present i¥vention. Fig. 24 is a

plan view illustrating, on an enlarged scale, a
principal part of a contact filmin the sheet-Iike

probe according to the second enbodinent. Fig. 25 is a

‘?Eri‘ifhsf§§ﬁééi 0@l t1d QWirrblkust At LI, i @Aorerbahgsdg -
scal e, the construction of a principal part of the

- shegtatike PIOke ArCend RYoho-4hersacdcerbadi pants .
Fig. 26 is a plan view illustrating a sheet-like

pr obe mecordi g hocroddigattdmbadi mbay of ludteryiriegent
invention. Fig. 27 is a plan view illustrating, on an
enkapgebat stat eshemtpfiome fpamiparinoflagiognfatns fhgdsnheen
the sheet-like probe according to the third .
snbbertedt to My etrding ArepbRantda ifoga avpayrality of
illustrating, on an enlarged scale, the construction
oPSELpFiRei bad™art of the sheet-like probe according

e it e PR TR il T 1 BB bR B RCY R

Vi ew construction o probe car

dj - a_first di : t s
PRGER AR S, rERR ERlglac b PhEsBRLsene
¢hLossesgctional viewillustrating, on an enlarged
scal e, the construction of a principal part of the

probe rGar.d2acger di poad oritdve ifit ustreoboglj nentan. enlarged
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;sectipnal 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.. 31 is a plan view illustrating an .
ani sotropically conductive connector in the probgfggP&006
according to the first enbodinment. Fig. 32 is a
cross-sectional viewillustrating the construction of

a probe card according to a 38cond enbodi nent 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 Se%gﬁq §Ub9Qi£mﬂgossEEQct§§n£f 5&é¥‘¥%ﬁh§?§%&9ﬂ@! on an

view illustrating the construction of a wafer

| OSPLELI DN RARAI LS cAESONHNGN Ofaa bk stigbQdineBlt the
of the present invention. Fig. 35 is a cross-sectiona
vibedbé | daist raatciorg ih§eto cunstfivett enboflimemaf er

i nspection apparatus according to a second enbodi nent
of theFpoges@htis rvaniinomiew glladtistianglaan vi ew
illustrating a sheet-1like probe according to a

f At Serr QrisEdile APNBRCE e sloBsent-or| Avehlte dEol §argdy
is aplan viewillustrating . a wafer for test

RS CHE on tBRafpF et $RPIEEYE-| ustrates a position
of an glectrode region of an integrated.circujt

For med O 116 Laror Pur Pestiatbhariar pigiebsiting thg
I(%AI:H‘;SEJ_I %%naegagr &%'%}%dngEEEHiQ% Qo@fé(fco%QOG. 20
el ectrodes to be ihspected of the infegrated circuits

fofmd R+t Be wakep-dund askeshown.in Fig. 37. Fig. 40
is aplan viewillustrating a frane plate in

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




an ani sotropically conductive connector produced(§é?ﬁk§006

Exanple. Fig. 41 illustrates, on an enl arged scal
part of the frame plate shown in Fig. 40. Fig. 42 is a
cross-sectional viewillustrating the construction of

a conventional sheet-1ike préBe. [Description of
Characters] 1 Wafer, 2 Electrodes to be inspected, 10
Sheet-1i ke probe, 11 Franme plate, 11A Metal plate for
formng a frane plate, 12 Through-holes, 13 -

Positi OfidY MPhRS inspéctidt dngnEnhetgrdbefontastits,

films), 16 Insulating film's), 16A Sheet for formng

| psxhéd i vy ird weskr fdy @actymesde shrumcgures, 17H

Thr ough- hol es, 18a Front-surface electrode parts, 18b -
Back- s@ifjacéfel ®ct rdde paetrsillidBcraSBhort acifrewetplate in
parts, 19 Coating films, 20 Lam nate material, 6 Apri

- 200 6a121s prdyitcall 1y agepducimg Menakeckaskproduged in Example.
Cpenin%s, :

ig. 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 conventional 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,




22 Protecting tape, 23, 24, 25, 26, 27 Resist fil .
24A Resi st patterns, 23H, 24H, 26H Patterned hole‘g,ﬁpnl2006
25H Patterned grooves, 30 Probe card, 31 Circuit board
for inspection, 32 Inspection electrodes, 33 Cuide

pins, 35 Pressurizing plate,2136 Wafer nounting table,

37 Heater, 40 Anisotropically conductive connector, '

41 Frane plate, 42 Holes for arranging ani sotropically
conductive filnms, 44 Air inflow holes, 50 Elastic

ani sot§ opiygal-hygopductive filns, 51 Functiona
parts, SZB%%ﬁ&uct?ve'papts for connection, 53

| nsubalsi ngiRant sask4 Projected parts, 55 Parts to be
supported, 90 Sheet-l|ike probe, 6 April 2006 22 91
| nsubati ngpeheats, 92 Hol di ng nmenber, 95 El ectrode
structures,

22 Protecting tapé,
23, 24, 25, 26, 27 Resist films,
24A Resis£ patterns, |
23H, 24H, 26H Patterned holes,
25H Pattermed grooves,
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™

96 Front-surface electrode parts, 97 Back-surfa .
el ectrode parts, 98 Short circuit parts, P Cbnd&%ﬂﬁﬂzmm
particles. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

The enbodi nents of the present invention wll

herei nafter be descrlbed in détails. <Sheet-like

probe> Fig. 1 is-"aplan viewillustrating a '
sheet-1i ke probe according to a first enbodi nent of

‘the present invention, Fig. 2 is a plan view

il ustat ingu1eriadl gﬁgg{ged scale, a contact film of
the sheet-|ike probe according to the first

enbodppentiolaitgFmgmb8ri S a cross-sectional view _
illustrating, on an enlarged scale, the contact film °
of the5 shdetctirpke ptobetaczording to the first

enbodi nent. The sheet-|ike probe 10 according to the
first96enfe@nfestrfacasetet¢lgadnaaets . on a wafer, on
whi ch, _for exanple, urality of integrated

C|rcu??s RRrE— Eééﬁac?o?ﬁ% trode@@ritéal inspection as
to eag of, thg |r.1te?%l ted circuits in a state of the

mafer an&hﬁﬁ ShE PGS frane plate 11, in which
throug@ h%hgauaglggcﬁagg{ ndi ng through in a

t hi ckness-w se direc |on the frame plate have been
fornmed, as also illustrated in Fig. 4. The 6 Apri

2006 23 through-holes 12 in this frame plate 11 are
fEpsTeshope oFHR SOOI NS towte maat tevanofomn el ectrode

region, in which electrodes to be inspected have been
f or medTheoferdmdimenegr afetheipotadnt Anaewadfien, wivhi ch i s’
an obj ect of

hereinafter be described in details.

<Sheet-like probe>

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




i nspection. In the frame plate 11 in this enbodi
positioning holes 13 for conducting positioning t QFAQFIZOOG'
ani sotropi cal ly conductive connector and a circuit

board for inspection, which will. be described
subsequently, are forned. Ag3a netal for formng the
frame plate 11, may be used iron, copper, nickel,
titaniumor an alloy or alloy steel thereof. However,

an iron-nickel alloy steel such as 42 alloy, invar or
A RnELeT ey | B d N3 1e o UG- ROl £y can

bé ea ornmed by an et |ng P Feat ment
Q&&Ekégﬁdﬂa1950E85§ YhU-G- M d o a%equ§€fééﬁxkeglon in which
subsequently. As the frane plate 11, is preferably

Use@ta Jlisekbabe DEMbdOrat GREES b@bﬁn‘foﬂﬁedu neAran’

t hermal expansion of at nost. 3 x 10-5/K, nore

prrafegrralleyt €lrzuid0-im to whberlOwhikh ipaad ichieard pf
preferably 1 x 10-6 to 8 x 10-6/K. Specific exanples
dinspectiianmat b itdle flopmtopiihy ihein fitkse epbadément,

i ncl ude i nvar alloys such as invar, Elinvar alloys

NEH tdenEngnvarlesadd §PF09§n@FC%}W%;P%’5tl§éP§l§HCH° adn

superinvar, covar and 42 aIIo The thickness af E

fa.%%@tﬁloaﬂsaﬂm%orbq‘ﬁw&own §CTPH ABD it Poard
f bl 100 h h I L
5’ SoRBRteRoboqtiiul i LS EhEAOP Sl R e
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" not

e ‘achieved in sone cases. |If this thickness is
too gieal rRRalNeoet hermhaidind trrimye Beadefiiculdy ive
sonme cases - to formthe through-holes 12 with high
diseansironal coppec) siiakdly antehthnngr tareatltent oirnal hey
production process o _
steel therecof. However, an iron—-nickel alloy steel such as

42 alloy, invar or covar is pfeferred 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 regquired

of the frame plate for supporting the contact films 15 may




which will be described subsequently. In each of he.

t hrough-holes 12 in the frane plate 11, a contacth&Jl%112006
film15 is arranged in a state supported by a .

peri pheral portion about. the through-hole 12 in the
frame plate 11 and in a stat® independent of contact
films 15 arranged in adjoining through-holes 12. Each

of the contact filns 15 has a flexible insulating
film16 as illustrated in Fig. 3. In this insulating
fidtmptbachipbad alh tdonef Rlseet.rofe sirdiehicesedsd ieaedo
extending in a thickness-w se direction of the
igisaltabnnghéi bohd6 rend cdrnpoesgdbef daf fiehdlt dme some cases
arranged in relation separated fromeach other in a
pleaderdi teet tonowfh-itdles AQukathnyidh |dhne@siipnal
accordance with a pattern corresponding to a pattern
FregiiséppobEsat oy ings fecrénenrh 1R he e | RFOGUGde ORegr BReSS
of the wafer that is the object of inspection. The ‘

MOACRCH LY BR 190 RS yEFeAHSBEth- a  manner that the
[ | d t 17 . | ted in,t
througt il B3 RO B P PEhehEPer 2R 1% el Beften B tE 11,
| ne_rr ; .
R o

SERABRArLO Foff A BHtAGBOtnEBEgh N AlNGn theNEdbme
and a plate-like back-surface el ectrode part 18b

p1pesedit on@ hack sitfacadebehfent nsilldtntagt! fhibmd 6150
each 6 April 2006 25 other through a short circuit
pattny8d extadihingirchrtbughghnholde 1hi ckness-w se
direction of the insulating film16. In this
“enbodiBrit ofatbeacPhtt | e fl5r med of TEERiyle

conductive netal is formed on the back-surface |
énspdpbiypg film 16 as illustrated in Fig. 3. In this

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




part 18b. No particular limtation is inposed on .
- material for formng the insulating filnms 16 so‘f%ﬁnlzmm
~as it has insulating property and is flexible, and a
-resin material such as polyimde or liquid crystal

pol ymer, or a conposite nat@bial thereof may be used.
However, polyimde is preferably used in that

t hrough-hol es for the el ectrode - structures can be

easily fornmed by an etching treatnment in the
PLadUCti QR Bhogesowhi ehr Mild JRe+de86r bReEhding through in
subsequently. As other materials for- form ng fﬁ

| sl @t ek - sd 641 paye s WFedhaEsShes] Ot imMPIAawens. In
fabrics, or those obtained by inpregnating these with

atﬁﬂslemmﬂlaleastl & cpotymperiidnsubstanced &8  iHighs f or
form ng such nmeshes or nonwoven fabrics, may be used
orgahiatifviebeesaduth bermet ami déefb@@kTSmmﬁ%Qﬁiﬁﬂa§ﬁé0de
fiber, polyarylate fiber, nylon fiber, fluorocarbon
rRﬁﬁﬁ1Hﬁbbers such as Teflon (REglstered tradenark)
fiber, and pol yester fiber, Such a material is

as a n%?emrav%rarf c}rlmlﬁ@t%‘ﬁ% FndURa g Fi P Pt el for

D ¢ ' Ly tact fil,
vge]%@g]y éggaf’ﬁx e:r ora ed & 54 %\ﬁiecon & elctlglé’é?atmg
?Jdi) tI?‘I:IS’G§mal7-‘r-saffe}?flglaéqgect‘iildata §e§£@|rhaﬂflm sS@ht Qét

a scatter is eXisted in projected height of

the vahgekr gdel sth et RS 17 po@ymbt 0] &€ te b digioght cOf
ﬁ%g'electrodes %o be ﬁﬁ?ﬁéc?gdymthe 6 April 2006 26

sealdrakli shevédF chentdey eaucel Hatkwatt, Pyivhgide is
flexibility of the contact film 15, and so stable
ghedieriabdl veadeth i Omt chreagh- bfbltﬂhefcat édter gdestrodpe
i nspected can be surely achi eved- _
structures 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




No particular limtation is inposed on the thick
of the insulating film16 so far as the erX|b|In‘fﬁfﬁmfmo6
the insulating film16 is not inpaired. However, it

is preferably 5 to 150 m nore preferably 7 to 100 m

still nore preferably 10 to280 m As a material for
formng the electrode structures 17, nay be used
ni ckel, iron, copper, gold, silver, palladium iron,

cobal t, tungsten, rhodium or an alloy or alloy stee

tggé@@ér e e cliadey StEMed WRS bt \i/i\g)’tﬁ’@ ANk i0fility of
those fornmed of a single netal as a ol e, those

f ehaesbofadn £iakd Q¥ , Oknal $®ysisimel c0bcatit&Rsdodn@tion to
nmetal s and those . obtained by |lamnating at |east two
neheh sof Wren «dlegdirodeal té rispectspentied conduet edrohy

el ectrodes to be inspected, on the surfaces of which
anchbké¢wdelfil m has been formed, it is necessary to

bring the electrode structures 17 of the sheet-]|ike
probe NAt BaEbAEAEIT wiifH tagiert + D dE"RG Be OPnsPectRiCkRess
break t he "oxi de f|| on éhe urface of he el e ro? he

t of be§ dpatt %&}n@y PFaEEeeF %ﬁ t

én?@ Olfatclrtge]v:J C” %e? §>a§r P?Oq;rveei}y g%h&gw ng

a connectlon rode structure

edra fhfy & qat agﬁr%rg R&-d e%g%s&gg%(j h@af &foQr fiy ét besia

~surface €l e part ectr

s&gﬂgégy hﬁ5eﬁgrgglyohg§ such hardness that 6 Apri
2006 27 capab € of easily breaking the oxide film In

order he aohhkaenisuctod rferiniayr taceebbectsddestpactares 17,
18a, a powdery material having high hardness nay be
coxyt dienedkach rd.cireflal irdor mqp@erhegwdntssbra‘IaC@alladlum

el ectrode parts 18a.
iron, 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 neéessary 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




As such a powdery material, nmay be used di anond 61&rﬂ2006
powder, silicon nitride, silicon carbide, ceramc P
glass or the |like. A proper anount of such a

non- conducti ve powdery material is contained, mhereby
the oxide filmforned on the2’surface of the el ectrode
to be inspected can be broken by the front-surface '
el ectrode part 18a of the el ectrode structure 17

W thout inpairing the conductivity of the electrode
Stdpt I @ £l GashNyopdesk iy eatd lokileeaklhhe exiodaeti to
on the surface of the electrode to be inspected, the
fdron s Wi € roak estir Dok pardcthBael paths Bdzcta gidwdery
~structure 17 may be shaped into a sharply projected
frortmgrienl fhiavéngi hielyuhardrdsss mayy bbecborareed int kemetal
surface of the front- surface electrode part 18a. A
parnmigg tthe Wieré-orr fare rlaetserraparer ettt ode part
18b in_each of the el ectrode, structures 17

pr ef er 4Bl ?/u%lbrﬁ)ﬁ%ieﬁ’ PRECELRE: MEtalP eaélsﬁdnéf%\?ond

for e fra te 1 th tt back f
é?oé{:aer‘gdélgéﬂm gg canebse:L el[acgglnl fgfcorge ‘gé:rat“f% ¢, §18ss or

}%gﬂgkkon £r§§§§tcﬁﬁbﬁgt @%lgu?ﬁe : 'égﬁéuctlve powdery

sequently et ween ectrode

§&ﬁﬂﬁﬁ%ﬁ9351ZohEaiﬁgﬂ (MHHﬁEE§'Ehhnb§§désfﬁM@3§&med on the
according to a pitch between el ectrodes to be

igisFecied fi Rha waterrodditeh bes iaBpebiedtcdén Arr blroR8A6by
28 of inspection and, for exanple, preferably 40 to
5@ Mroneserpeeterbdittyrotle art508m oThehe exdmctpoteh
bet ween el ectrode structures” as used herein neans
tsheustioreedt wéhhert dimtpadidadbébaeenndasbirityg 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




el ectrode structures. In the electrode structure Ay, .
ratio of a projected height to a dianeter Rin 5%%pnﬁ%ﬁﬁ
front-surface electrode part 18a is preferably 0.2 to

3, nore preferably 0.25 to 2.5. By satisfying these
conditions, the patterned elggtrode structure 17 can
easi'ly be forned correspondingly to the pattern of

the electrode to be inspected, even when the pitch of
the electrode to be inspected is small and m nute,
whereby, the stable electrically connected state to

tofe inapketéan dedobfe rredmuilen peefarably TheadiZafet®r
"R of the front-surface electrode part 18a is
oerePaBEgrabty 40 t1ee? #Bre preferably 1 to 2 tines

as large as the diameter r of the short .circuif p
T A

%%E%€é8@8%ﬁsa%ﬁ%éﬁ%%%%%ﬂgk%P%grt8i2§§ﬁcé“gé%d@€%f%Bﬁghﬁing

% of t the el ectrode structures

Lieckgaouterudigei er L of the back-surface el ectrode
part 18b is only required to be greater than the

di anet®f tmf diketsbaet sthtictiite par,t al@atandosnal psyjected
than the pitch p of the electrode structures-17 and
heighef epabl gigmetdr & inmibk &dsopbssibface Stlagitgode part
el ectrical connection can be ‘thereby achieved with
dépt apnPyeterrbly, 0 fortedanppee areEerghiy @6 te92-5. By
ani sotropically conductive sheet. The d“g ter

ERELERBIRI CFRRTR (ST LPRE i §hepPRFEREIT Cttgg?lgg,
g%%gfﬁ%g%eg?F%% é%g%_ g%%’%ér&gﬁ cg££§gbékd¥5g5§eto the
pattern of the electrode to be inspected, even when the
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




The specific dinensions of each of the el ectrode :
structures 17 will be described. The projected hgjgﬁ#2006
of the front-surface.electrode part 18a is preferably

15 to 50 m nore preferably 15 to 30 min that stable
electrical connection to th&?el ectrode to be

i nspected can be achi eved. The dianeter R of . the
front-surface electrode part 18a is preset in view of

t he above-described .conditions, the dianeter of the

el8Gledeitalbe insnestied shaad . the |ike. However, it
is, for exanple, preferably 30 to 200 gm, nore

pr ef ered ydidmeierl 70om tAdestthametiercwi topatrhel &hars
circuit part 18c is preferably 10 to 120 m nore
prefferably 15 to 10, mdne pthéﬁréblfi%¢e¢ﬁI@ﬁ%hpéhthe
strength is achieved. The thickness of the
@a@@hsgrpécéhél%%%@%@%kbéﬂFuEBBrerlbreferably 15 to

150 m nore preferably 20 to 100 m
suffucTQﬁn%Réaﬁﬁjﬁ QﬂPéﬂﬁ%?P%uﬂf'éiﬁﬂﬁquthFeﬁﬁ??YﬁRﬂ§
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part e el
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6d I um e coati'ng filmcan also be fornmed on

EeankcBidpr tb 2006:131sukkace Béeﬂﬁipéiﬂ:qmrdanlBa whleved.‘
the el ectrode structure 17. Wen the el ectrodes to be .
i nspectied dhramedcenpBsefl die fHamt-exadpke, ebesoathr
material, a diffusion-resistant nmetal such as silver,
palrltaéIBaniérprﬁwlI um ivsepr ef el goersiassribed

conditions, the diameter of the electrode to be inspected,
and the like. However, it is, for example, prefeiably 30
_to 200 Mm, more preferably 35 to 150 HUm.

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-




the metal formng the coating filmfromthe vie A [
of preventing diffusion of -the sol der naterialvgﬁ$églzoo6
Sheet-1i ke probe 10 according to the first enbodi nent
can be .produced, for exanple, in the follow ng

manner. As illustrated in Figd 5 a lamnate:nateri al

20 having a circular netal plate 11A for formng a
frame plate and a circular sheet 16A for form ng
insulating films, which is integrally |amnated on

NS At ah L8 WA Orpa FQf TR 2LEA0R: Rl@LetaRd 17.

t

‘has 'a dianeter smaller than the dianeter of the neta
phahe thtAf bt EoidE NG d riai® eRhatiCare i Sordgds®ld of, for
produced. In the lamnate material 20 of the

iddangiieat ad senbedinmeninia net ali fifayeon-2efiortahar niengla
nmetal mask is integrally provided on the whol e surface
afuch ke shéeerl6fefledifior mmghiodsuhat$ erdidmplyanded as
protecting tape 22 is provided on the surface of the '
redteaime tplaferning figre famakimg & ifmafeop| e vdleorgiat of
peri pheral edge portion_thereof. In this enbodi nent,
FrevieRitdRAeds I bes e Afet e SPifer ®At¢S Preferably 2

:giiﬁﬁgg% %ﬁ?%%%gﬁgéféfﬁ%% g0;$h?#$§i%§{Féaﬁﬁgiiéﬁﬁﬁ red

f s and] I S ' | aser..he .
sbehAghanEh M AN Tt Bt L AT r B ML oyring
200631 insulating filnms, which will be descri bed
subsequently, is not obtained, so that it may be

di fficad tiliims30AR8a8RSF1®. SUrLINanfian e eheedriode 20
structures 17. |If this thickness exceeds 15 mon the
okkenhghandirctlamyned@ldipflbiteullt Al fior forming a frame plate

and a circular sheet 16A for forming insulating films,
which is integrally laminated on this metal 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




sonme cases to formopenings in a netal mask, whic
wi Il be described subsequently, with high dlnené?Aﬂn 2006
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 exanpBé&s 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.

Asnl] Ustd, o«;?tﬁq 5N h Pen e\ulrle%eshefsb!:%ecgasm&%ntly, is.

conposed a photoresist ‘are then formed on
subf agesiid,t R LtRM NBt end@tRr akr20ult .6 ,so&nlée cases to
respective surfaces of the netal |layer 21 and the '
netedlplairen BlActo6dd artuiguaesf tare 03 abes ahnflcEness
plurality of patterned holes 23H are fornmed in the
rescsddd ilsmpg3ofiotie b drert hendet at hayere AL ffileult in
accordance with a pattern corresponding to a pattern
ofome| @ESsode §PFRCIRATENIEY inoabeetdl mAfkas which will be
illustrated in Fig. 7. Thereafter, the netal Ia er 21

e%ﬁﬁﬁ%ﬁﬂ(iﬂbﬁﬁqﬁﬁnt¥¥«ﬂﬂﬁﬁ§ Pﬁ@ﬁtﬂtﬁﬁnﬁ%ﬂﬂﬁ&gﬁrﬁﬁé51°n,bY
pattq{ ed h IestZBh# thereby form ng a.netal mask

ﬁeg Bflrality of openings 21H have been

formed,in, C Lt ar 0 di
t he pat%erﬁﬁaﬁé’éﬂﬁz St PR P FERafOLAFEPONG By Be
frdGoper, | hustdtad tnd fige 8. 6 April 2006 32 As

the photoresist for formng the resist filns 23 and

24, mays bexagadsany af myeliddUoPIRALRG Shé mMetal
plating, photosensitive dry films, and the Iike. The
dizareat €1 oh thehslofelt H&Apdbrefoedidwliesuddling films, may

be mentioned sputtering, 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 patterm

corresponding to the pattern of the electrode structures 17

to be formed, as illustrated in Fig. 8.



formed in the resist film23 and the openings 21K A 2006
- the netal mask 21Mis a dianmeter corresponding to
dianeter of a short circuit part 18c in each of the

el ectrode structures 17 to he forned. As illustrated

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

mask 22 thﬁe}?*éﬁbsp%%ﬁ}r &Prt yorinthritbggReRof kst iimg 23
eac aving.a dianeter fitted to the di aneter of th_
SHA 21 CIAUPE BAFE ABE h TG OUF oBBT B DT £ OF ePATEING,

t e far are formed in the sheet 16A for form ng
|r%§(€ % e|(}1r?""g f’lewgg?/ngl accort gtnggevmfjfejﬁet he pattern

corr esppudi Ngnd4Q..t Re Rathern ﬂ{ﬁ pfata%e%sgt {agﬁ& 23H

structures 17 to be forned as Il lustrate Fig. 10.
AsodrlddISt @hedreBi &t Or il 23t Reameh &l odlsingsS 2t hetn the
renoved fromthe sheet 16A for formng insulating

fidis. Mpskanlmt £hi Agiideaiareabrredisbridiand ad Ralieameter of
material 20 is subjected to a plating treatnent,
tthestelny: céspeitipetly 1&orim rgekhof tthed rdeictrpdet s 18c
integrally linked to the nmetal plate 11A for form ng
Fugirergbat é Wt fawed-t hr ough-holes 17H in the

sheet 16A for form ng insul ati nggfi I s and at the sane

time, ¥ormilNgtFrsrectRd 8 Apt [Fheopgssst film is then
(rserriv- §p?ecr)i Cﬁ}l‘z‘l@ frrgfnt-s%rf e ele trodg B@]F;ts 1ci3ache
RTEGFAl FYOT WK Po AFe CFesPRAIT WA TRSF “Ci'r it
RALE: 8% 9Q¥Ff§rn$l'l{{55 %ﬁ%u? t.tuEEg SNGE! .iéﬁé?ggrsnﬁb%*’éﬂe& to
i nsul-ating iTms as illTustrates 1'n Fig. .
1heeeabbgh m&Shining through the opening 21H in the metal
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




illustrated in Fig. 13, a resist film 25 conposed. pf..
photoresist is fornmed so as to cover the sheet 1 Aébnf§006
for formng insulating filns and the front-surface

el ectrode parts 18a, and the reS|st film24 formed on
the netal plate 11A for forélng a frame plate is then
subjected to patterning so as to | eave a portion
corresponding to a frane plate 11 to be forned and
portions corresponding to back-surface el ectrode
pésemi-ifihdmiaaie drentradefast ralctahredelParps besa

formed, thereby form-ng patterned hol es 24H

chr F B ﬁg\rg‘@dt BP otigh- FROIRRC UiV §hartr ahecudt Ragtpy 8¢
to be fornmed in the resist film24 and at the sane

tc?rrrether SuFtager e e p%heteér ﬁ&Aziﬂrc SPFTé%fb%rﬂd?sﬁ’glatt&“Hhe

el ect rode r s.l.8b o be_formed in the

5 Sg%igﬁEHFfé? 5| H%Ié§'2&ﬁ ad eFFﬂE%ra&éﬁ;in Fi g.
]:fﬁllu-gﬁ r&tdallnp%‘ffi‘ge j.LéA ; qregl%rﬂnfrig_maZEr@gfﬁpcps!eﬁ %f' 2

Jected to an etchlng treatnment to renove a

%&Jze%fl%%f is EB%&!%J YJTiRd Avb-abRe pﬁﬁ%@c hln i n

rough-holes 12 and positioning holes (not

|ﬁdru&1drﬂi1€1@) iRaveabeen fiomednd and abotnteswafseet i me,
form ng back-surface electrode parts |18b Iinked to the
shierdt roidec phrtpat §s, 180l byhea mealist 6f1lm hat nistratedpbat ghe
for formng the frame plate as illustrated in Fig.
I&:tals pitkhitgst L&t 8ar | frimigy 86 frame pésistis ithen subheated
6 April 2006 34 renoved fromthe franme plate 11 and

t%e P@é@l@%‘&ﬁﬁaé% A& thGdE FaPPstish %"sfﬁe?m ngdpg to a

Ther eaf resist film 26 co

Hors, BLREE T4 Foried S 00 BOREIoT HoTheaRenEi Pt
acktg%r Qggte}e£¥I Ae ﬁgfpanBBniﬂlQﬂérgiectrode

structures 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




films and the back-surface el ectrode parts 18b a .
illustrated in Fig. 17, and patterned hol es 26H 26%13“12006
then formed at portions, on which the back-surface

el ectrode parts 18b are |oc ued, inthis resist film

26 as illustrated in Fig. 18.° The back-surface

el ectrode parts 18b are then subjected to a plating
treatment with a high- conductive netal, thereby

form ng coating filnms 19 on the back-surface
etentved et par tthel8bams plitstIatad itheFbgckigurfadris
formng el ectrode structures 17. As needed, resist

f el est 2leymantised Shoraspesi vl 0 ETRRATIRY coattieRd st
films 19 as illustrated in Fig. 20. The resist film

26iim %q‘éWWJeQCPédatBh‘b%ﬂlf%?lrﬁtng}ssgonag £ 59 | a5/ Rover
L t

POt St atety For nf g Datter i GFobeELat 1A no

sﬁje 2 f 25b{?-‘1%k' Eﬁ#ﬁééé‘t?@ ctl}od]g Pagil:s R dhe

Oorm ng i nsu it | ng nNs 1S subjected

tjgleﬁ%a@g INg,, FEgat RNt 40 SOMMBA RETLs 17 6dfe then

ormng a plurality of insulating filns 16

'f@ﬁﬁ@“%&ﬁbo@ftlﬁﬁgh &t heticrasdd buskrahethdd Hagtrdde
thus formng a plurality of contact filns 15 each

fined 18p areangcaged) Neadhiofreshet Fhbul2b iasg film
16, a plurality of electrode structures 17 extending
tiﬂrbm}iraitredainhl?i;tkneb& wToe Harkcstrofrachedestrofheparts
resist films 25, 26 and 27 are then renoved from6

Agh |a@o¢®e35Stlh@ew%etcr;|aatpe1ar3£ngnar%féﬂ%fbfnt‘“d€@ fi Phgh-

15, and the rotectin see. Fi
SRS PO REERS: f*f%%egﬂ é‘lff C?ﬁw&%yﬂg‘ﬁ ihi kG the

t he sheet-li ke

fol di
e?ﬂ%‘dﬁ%rﬁacev\ﬁﬁgﬁ §d$?§%§ Ig%gdas 1£f g'élr S‘ged in Fig. 19,

thus forming 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




3. According to such a sheet-like probe 10, the :
plurality of the through-holes 12 are forned in FH@”HZWM'
~frame plate 11 corresponding to the el ectrode region,

in which the electrodes to be inspected have been
fornmed, of the wafer, which3bs the object of .

i nspection, the contact filns 15 arranged in the
respective through-holes 12 nay be snmall in area, and
each of the contact filnms 15 small in area is little

[ h SQl-L antjyt f e s pagsi [
R B S S L S
tﬁ‘%%&’fﬁr}gh%%| 26XRaBsi By Ofs)t Re iragubali Plom fiddNekbime -
can be surely restrained by the frame plate 11.
Ascordlingl yeheirdbg Butaihing edfe spesitloral pesyd aldeording
bet ween the el ectrode structures 17 and the el ectrodes
too e ifispeckeetolyméetpertatalr e schahgesraesd bien sUigel.y 1 to
prevented even when the wafer, which is the object of
Ihspection, has a large area of 8 inches or greater
in dianmeter, and the pitch of the electrodes to be
i nspecPederadingktFediar gmiPpet—hkke Bedd €0 athBod
electrically connected state tq_the \f er . can

3@ g&?

stiABIa} i Sifndhe EPEOUIR RYISE JrantGi e0FPTT utt rtg'?% g ege
t-1ik b ' t d [ f
R 15 doRP 2P RRETON, (e 23S EEGARR B, TR nTen
I ﬁﬂé'l S -Rle s o@i}paﬂe 6i1ﬂ3§édte%o(?1gvé6b§&|1 aF ggfkSC %Ife th@
principal part of a contact filmin the sheet-Iike
pFoRE aceekdi Y tRet bigj Sec T ierpedt iBn] , ti torftiage 25

is a cross-sectional viewillustrating, on an :
enliaigad scahagea phiticé padsppart vef thhengheeilds k@ may be
pr obe -

small in area, and each of the contact films 15 small in -
area is little in the absolute guantity of thermal
__éxpansion in a plane direction of the insulating film 16
thereof, so that the thermal expansion of the insulating
film lGrcén 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




P

according to the second enbodi nent. The sheet-Ii .
probe 10 according to the second enbodinent is ﬁ?Agnlme
to conduct, on a wafer, on which, for exanple, a
plurality of integrated circuits have been. forned,

el ectrical inspection as to @ach of the integrated
circuits in a state of the wafer, and has a frane

plate 11 (see Fig. 4) of the same construction as in

the sheet-like probe 10 according to the first

eapdi RN 98 0RepSid AGE %fartthb§ gr@@@tﬂ@tﬁlm’lnathe

singl'e circular contact fiI'm 15 havi-ng a di aneter
serdd e itRaprbbe adiereiey tof thhesbran® @lddEmbht, Sand
provided integrally with  the frame plate 11 and
sEqpordsed st heeebys-Jéisi et &dewf il mmdbrdaisngg fohexibl e
insulating film16, and a plurality of electrode
strluctasdescéle, eatﬁwmhqmpahwparthpékh@ssswwemrhmkeeptpbﬂ
of the insulating film16 are arranged in the
iarAdrstingg tPi Hhe 182¢9nd @mprddRensepar at ed from each

.other in a plane directjon of the insulating film 16

and i nTB% cOtefInde 5fi PROBe p]aq taeci"i?rd&&lgr §§p61ﬁﬁ| PP a
p te .n_of electrgdes to ected.in the. wafer
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ranged
e%e%@%%degs %Eﬁ%ﬁ%‘é‘f %ﬁqﬁlﬁéﬁréﬁé‘? e i e Do
respeel | ¥eecthiosohrglesild of theddiamyr phat enldgrbrea
April 2006 37 Each of the electrode. structures 17 is
faamsedthy ini At €gied 1of ldhekivagea, i) adL@ frame plate 11
front-surface el ectrode part 18a exposed to a front
Sisefea®e gof 41 hef | tisall smiengonbittneiorart dmpltheesheke-1like

back-surface el ectrode part 18b
probe 10 according to the flrst embodiment.

On one surface of this frame plate 11, a single

~circular ceontact 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.




exposed to a back surface of the insulating filmg g_ L0006
each other through a short circuit part 18c exten P
~through in the thickness-w se direction of the
insulating film16. In this enbodi nent, a coating
film19 fornmed of a high- codductive netal is forned

on the back-surface electrode part 18b. In the
sheet-1i ke probe 10 of the second enbodi nent, a

material of the insulating film216, and a material,

di mensizpg gRdiddeldde.ak LRpuLt&LLd ade 1§t EH%Q&% 17

are the sane as those in the sheet-1ike probe

acgesshhA10 ¢ Q itofk@ngf hrstoritedi meohe-Ihershealidddedde
probe 10 according to the second enbodi ment can be

ppaxht CEgh dxposeds aoea newvis sas flaket Be tlsderisdliakeéng
probe according to the first enbodi nent except that
| fi kel alrovie-adpd et ebetkprigdikctsuoniiape oebsst widet pert 18b
sheet-1i ke probe 10 according.to the first enbodi nment,
t$RPOSHb 0 BoRaFhr SRBfAR P ndel ARFRR HinaE iila d§edoagach
t he |nsulat|ng film16 as it is wthout conductin

e

t‘ﬁ%heert cHiRg Iy ﬁPﬂ‘éﬁtCJo"fC”tlﬁepé‘ﬁEeils‘ib‘?&“?ed}leHr fhRguoh in

IR SEEShRh b2, RSl £t o 1o
tngqsu ?lﬁl‘?ﬂl%z er_eoaT]fl cc;{rr%qéhnl5h§o£rﬁe.§:fr%fpl ah?ﬁﬁljrt he

corresponding t6 the e region, in whic

lariIdes hethe |ospacded Ba¥ﬁebﬁ§iki%d%¥a 2906+ 38ae

formed, of the circuit device, which is the obJect of
ipspeatsan, and the contact film 15 is arranged on the
frame plate 11 in such a manner that each of the
el ect rbdethstahsetttlede 1Frolse [dratfedhiensebend esgectimeat ,
t hr ough- hol es 12
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




in the frame plate 11, whereby the contact film k5,
supported over the whole surface thereof by the flﬁr%é%eﬁm%
plate . 11, so that the thermal expansion of the
insulating film16 1in the plane direction thereof can

be surely restrained by the3§rame plate 11 even when .
the contact film 15 has a |arge area. Accordingly, in.
a burn-in test, positional ‘deviation between the

‘el ectrode structures 17 and the electrodes to be

ifesReat ed Fbyhé eapenaitiidevelkangeRi €RNi Heches vbgkyt of
prevent ed even when the wafer, which is the object of -
iimspection, aas hd arcgeaartedidh, 15 ois exampioed 8ni tledes
or greater in dianmeter, and the pitch of the

dlrever pletet bl e jumpecrednes et evadly ofnkhp. epgchrode

. result, a good electricallﬁaconnected state to t

h .
WAEEETEERS b7 stablgratest dhnéle FREPePE vss t&fﬁ}l%-m%ew 12
illustrating a sheet-Iike robe according.to a_third
GROSAPIERERGT YT prles@RETPRyERE | G ATy 100 13 4

BBRLEY Lot S AU 30 B0ce SMELART3TBHE. efane plate

par a contac n sheet
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S"a cross-sectional view illustrating, on an

enl angedi 862l & rtRldnNehRakopakin Ole thoesheetstidened by
probe according.to the third enbodi nent. The
sheefrhhkeppitbea 11@vaacahdhnght ccdhmadthifidnbl Apitdd a
2006 39 enbodiment is used to conduct, on a wafer, on
Whirgh, afen. écaopbeéepgdy plin & itwrnofini heeyr gresd tional
circuits have been forned, electrical inspection as
tovéathonfbeeedmitdyr slegtrede cRifucivyes é? ated othg he

wafer, and has a frane plate 11
electrodes to be inspected by temperature 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




(see Fig. 4) of the sane construction as in the
sheet-1i ke probe 10 according to the first 6 April 2006
enbodi ment. On one surface of this frane plate 11, a
plurality (9 films in the illustrated enbodi ment) of
contact films 15 arranged i+ a state i ndependent  of
each other so as to align along the surface of the
frame plate are provided integrally with the frame
plate 11 and supported thereby. Each of the contact
tibraidbnbass andd@xidblcendiunsyl ab i agvdidm be, wandha for
- plurality of electrode structures 17 extending in a
bhhmkhessawpswxaﬂxuyﬂdfonnbéqrheedi¢ﬁmﬂu¥ﬁsn@aﬁblh$QE
are arranged in the insulating film1l6 in relatio
feopardt edl¢¢omesElc HISPREEIPR aS pfarrad roécttPSnt%%*eed
insulating film216 and in accordance with a gatte

EbFFBSPBNHR My Yo' Pat FEFNBESRI Bt Jties 2 67BB° plate 11

|ns ected i n he wafer that. is the -object
i(Rg e%f90n4)fﬁé tP40F c?nﬁﬁfﬂgtls af%angegelﬁh%%F ke

manner . t hat eac. f, t r Ggtures 17 is
Podate 16 Wi Thi N qﬁ£t¥bgggc?#€%£ gﬂﬁﬁﬁéL%holes 12 in the
frame éﬁb%% éarfgé@hopftﬂﬁe relaget pogee ST UM WiRsal{ths (9

forme integrally linking a prOJected

oS- zsxhlrﬁa@e.v.l%ﬁeiﬂa%a efBod i )exyrosed thotar f ent1s
surface of the insulating film16 and a plate-Iike

haeknged f aten ol tetter dddepanderdBlof exqudsedhte acbatkio
surface of the insulating film216 to each 6 April 2006
4Digh hetondrihey v fslger oL chpe uf 1angsamtl ak8c 28Rt Eﬁ%ﬁf&f—‘d
through in the thickness-wi se direction of th

insevarl by tithte flrﬁmetH%%t%nlo]ocﬂ%ﬁﬂlppar&%%tﬂh%mby
film19 forned of a qc‘]toofc%ndsu%l ye ”Etﬁexfb formed on
the b&EERPSOrf 488 €PRtdTode s

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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part. 18b. In the sheet-1ike probe 10 of the thirdg a.ii2006
enbodi nent, a material of the insulating filns 16§pn

and a material, dinensions and the |ike of the

el ectrode structures 17 are the same as those in the

sheet-1ike probe according t80the first embodi ment.

The sheet-Ili ke probe 10 according to the third
enbodi ment can be produced in the sane manner as in

the sheet-like probe 10 according to the first

esiogh Mt oudC GOLHbAY &Dr&uich pasheast- bkkengrobecnkduafh in
the third enbodinent, the plurality of the '
t thio Ughtdlolees-¥2 sar @irdorived di thiee ihsabhetpha@t®ilhd 16. In
corresponding to the electrode region, in which the

etlett remesiimene Bnspreinal fidve Wednrmpdr ok efghtrhe
circuit device, which is the object of inspection,
FRPIHE Iumgtply 1of e e ot 4 Prrhssusiacs fdseidene

of each _other are arranged on the frame plate 11 in
KK o fnner that each of the electrode structures

17 arerloggled L Lr espect] ¥l NauaRhal hpodfndle,

the frane p?a?e y the contact

t.ed t f h f f
Blllr’agatrég;a%i oV &he Eﬁs%ﬁgs LH5 l?n%e 1'6 A CLER A Waﬂé%qalr,ane

, SO that ermal expansion of the '
i psadationg Hnlimas 1iue tdre tplare cdik68L | O ideeel 10a8re
be surely restrained by the frame plate 11 even when .
tihe: cemicacts fthbbee 1bn hase aheeAplike2p06bd ladairg@nar €a. the
Accordingly, in a burn-in test, positional deviation
betnsge eobloe imkeett r ode structures 17 and the ‘

el ectrodes to be inspected by tenperature changes can

be suFlsyshrelyditkedpeobn Wherraheling e, thai M IE t he

obj ect
eﬂbodiment 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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of inspection, has a |l arge area of, for exanple,
inches or greater in dianeter, and the pitch of %%%¥ﬂ2006
el ectrodes to be inspected is extrenely small. As a
result, a good electrically connected state to the

waf er can be stably retainedl <Probe card> Fig. 29 is

-a cross-sectional viewillustrating the construction

of a probe card according to a first. -enbodi nent of
the present invention, and Fig. 30 is a

C_}_r - SGELI Onﬁéco‘éaﬁ‘ﬂdlk'eu%r Uh 8 11E £2QRSt HUGEE 9B of

rincipal part of pro e card according to the
fdévatatl%ﬂbgew&@ﬁ tHd e ahe akdr 30 @ecordi RGdt @hkhe
first enmbodinent is used to conduct, on a wafer, on
Wit robies esan®l Mspectpldingl itkyipefatnieghatne@s can be
circuits have been forned, electrical inspection as to
eaote 1gf prheenhe¢@gratredvlcir chiet safen, avlsitct € softhehebject
wafer, and is made up by a circuit board 31 for

' mfsp@@pe@ﬁloan kg sothegisiec giclep e6ndirt israr@dtnet pches

40 arranged on_one surface of the circuit board 31 for

iOFs FECRIEER, Tand M- Shedd itk B EHR o0 %&&H&Fﬁgo%s to

% dpoPERERSI T i 5 <o 8o 8bnndit Br *A0%L Thet o

b9, 32197 LOsRailen.aas Ul OF Rine.33.0 borLL.£09e

or p03| e ani sotrop |ca conducti ve
craegtqr 40 and the sheet -1i ke probe 10, and on one
surface of the circuit board 31 for inspection,.a
RipWeaki t¥r@F i nspection electrodes 32 are forned in
accordance with a pattern
Fig. 29 is a cross—sectional view illustrating the

construction of a probe card according to a first

embodiment of the present invention, and Fig. 30 is 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




corresponding to a pattern of electrode to be 6 April 2006
inspected in all integrated circuits fornmed on a

wafer, which is an object of inspection. As a board
material for formng the circuit board 31 for

I nspection, may be used any 62 conventionally known
various board materials, and specific exanpl es thereof

i ncl ude conposite resin board materials such as gl ass
‘fiber-reinforced epoxy resins, glass fiber-reinforced

pﬁﬁﬁ“ﬁos1%§bﬁ§ngg£§§Saﬁiéﬁ%%obgbaﬁQ?ngnﬁﬁgﬁ@ﬂg %%n5%§£8§ 40

and "glass fibér-reinforced bisnmaleimde triazine

&5 RShe sﬁ@éaw@k@?ﬁsbm_toe,r halSoB UsHe asutHRES of the
silicon dioxide an alum na, and | am nated board

rﬂﬁgﬂdi&lhoabﬁaBneﬂobyingyemyian netpluplhi®ey af anepeetion
‘material and lam nating a resin such as an epoxy
r&iﬁqtngﬂep089|nrdefwmmﬁdw1mhepegndaNWEnthhaﬁob@ttard t o
be used in a burn-in test is constructed, that having
a:cw@fsppeﬁéﬁg (12 41m@diertnhéﬁwaitecmsﬁcmbeoﬁnspected in
pr.ef er abl ¥ at nost 3 x 10-5/K, nore referablx

13&17 InGegrated. GFICUItSr (HOFBPr Py PritiiabPie lioa%
% & % 6/Ké used. Specific exanples of such a
BoArd it et AP ? 1 ide |norgan|c board material s

conmposgd ( O&x@&%ﬁﬁa&é@ﬂég or&& gegﬁékélﬂ£ ?%tﬁard 31

quartz gl ass, um na il'fcon ca

eﬂolfmlﬂggwtiaﬂl dqﬂalbq;reoralseat 5h eoprcctm;%rﬂtll%%alwdkﬁown
Apri | 06 43 {amnated board materials obtained by

WSirigua BBiad miedelal sf orABRAs Béc i d rBRmpLekethatdHy
steel such as 42 alloy, <covar or invar as a core
faréniel compo$ Bing netsimg baarésnatesisdfs ascanaepekyss
resin or polyimde resin thereon.

fiber-reinforced epoxy resins, glass fiber—reinforced‘
phenol resins, glass fiber-reinforced polyimide 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




As illustrated in Fig. 31, the anisotropically
conductive connector 40 has a circular frame plate ﬁ42%2006
in which a plurality of anisotropically conductive

film arrangi ng holes 42 each extending though in a

thi ckness w se direction of 43he franme plate have been
formed. The anisotropically conductive filmarranging
holes 42 in this frame plate 41 are forned
corresponding to a pattern of an electrode region, in

\Mlﬂ En§£88t15 rrtaq:eg?iaﬂ SQﬁEdlexgech%\ﬂfeufsgﬁSn :c/\ﬂ(?]é{%ld.’Iznlian:e=
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ani sotropically conductive filmarranging holes 427in-

t Bevabrafei plat @s4h, cafeanh ot T0pieal hymeastled iveesin
film50 ‘having conductivity in a thickness-w se

dsnekt #9nan hayegf ressnacr anglediniiniea retsat etlseppor.t ed by
a peripheral portion about the anisotropically
conducttisvélfibbhraredingi AgohoBé, 4Bhe janidedrbpagalpy at e
41 and in a state independent of adjoining )
aﬁ?%@ﬁ@%&ﬁ?&ﬂQQﬁgﬁéﬁﬁué i D@ {3 | g owdar) frepe Patangl, in
plate 41 of t pent, positionin o] es
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amiégt&ﬁpé&@dry O%OEHgCEfyrﬁe 5:ua'tra;5 hﬁee' ﬁeérprﬂ%egf afhe

el astic polyneric substance as a base material and

has: s f1030td0N3 cpastic bilvLomesed rahgand MIdsd 42008 41415
plurality of conductive parts 52 for connection

eftamdigithtd Mlaathi ekness-arsesgonathd otb of gaheeknl 6F an
and an insulating part 53 fornmed around each of the
coglictddee nrparios , 52n foriclkt airedtodas abd brutivalplegpted have
Ik?eseurl aftolrrr]ngedt hincgggufxgéggeraptaerdt Sc1§%u1ts 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




for connection. The functional part 51 is arranged,sq 7006
as to be located in the anisotropically conductivVv

film arranging hole 42 in the frame plate 41. The
conductive parts 52 for connection in the functiona

part 51 are arranged in accéfdance with the pattern
corresponding to the pattern of the el ectrodes to be

i nspected of the electrode region in the integrated
circuit formed on the wafer, which is the object of

| S pegti A . AlrLdge rol EHend iidd @3alendin
part gfﬁSQOfpg??dg§£%§Q§% ghpported, which is fixed gf

and suppenhedsbyige derdphiymalorpenti ommwfaddien insulating
ani sotropically conductive film arranging hole 42 in

thhe-f rsangophatieaddund seda@r e thet egnahdyiangarts 52 for
continuously with the functional part 51. More
spegiddtdanl gpdt etpakly 55 sd afdnguppereariyative parts 52
enbodi ment is shéggg in a forked formand fixed and
sippsromageithon - cl e fpnesheaat cop st atle 180 23g52p8egr 3R p2s

t he. peripheral portion about the ani sptraopical.
dohdifctioFates Fi 50 a?rfg‘iﬁ?gtrﬁéﬂlé’aﬁgyi foR Cfrlr"fngl&ﬁat e

41. In.the _condugtiv arts 52 cpnnection |
AR PEA e b Pt b e nfios Aot Deputifue

?Paoé}dc‘éc.tsizv@oﬁi Lo R0e+ GANdyctinke rRakt i ol £s 3 .8xRhbhtEng
a highd

gnetism are cont al ned at ensity In a state

Ui eHRed $0 AscbRiddInilth the Eﬁfﬁgﬂeﬁﬁrﬂ/ﬂe%@onding to
direction. 6 April 2006 45 On the other hand, the

I sl lpatticagn pact 193 sloes miele sC@pt Be Nindgceanddctthee
particles P at all or scarcely contain them In the
idlleustrodeedeenbodimerits iprtojoeeted pbreuigngo3zed on the
protrudi ng fromother surfaces than portions, at which
tyefer, 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 in 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.




conductive parts 52 and peripheral portions thergqﬁnﬂzooﬁ
are located, are formed at those portions on both
surfaces of the functional part 51 in the
anlsotroplcally conductive film50. The thickness of

the frame plate 41 varies actdrding to the materia
thereof, but is preferably 20 to 600 . Fim nore
preferably 40 to 400 m If this thickness is smaller
than 20 pm the strength required upon use of the

r&s Wrd REndri 89hA0PEER! {61 1GaNdUChh¥Ee $PMRL Aotd@ohtain.
not achieved, and the durability thereof is liable to

bend QRed:i kB pdeiidnes Buehalst bif sesscasy tdwwthanmthen.
of the frame plate 41 is retained is not achieved,
and t hen hiamna i Ng spraperdt ymbddinknt amrsoectpidcabtyions 54
conducti ve connector 40 becones low If the thickness
eceetslie@0 freponothier idrfadsanihae heost iy ¢ at which the
ani sotropically conductive filns 50 forned in the
AAnsWctd B cBRF §S coh Rd i%l@ihﬁﬁ?éﬂ?%@%s Holsg§okpare

becone . too great én t hi.ckness,
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ggﬁ&§ 82 for connectlon The forn1and size in a plane
fection of the anisotropically conductive

fil m ajgangiiRgnelkes r42né nete G1ARE h12006i d6 {damiing
pl ate 41 are designed according to the size, pitch

ad tpat hetsr 041 ehestddreHutto 1 bepiaspeaiigd 2ion ta @ab efim,
that is an object of inspection. No particular

Irioret atredAralsly pbsead 40 @mpat erial for

If this thickness is smaller than 20 Um, the strength .

requlred upon use of the resulting anisotropically
~conductive connector 40 is 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




formng the frane plate 41 so far as it has such
stiffness as the resulting frame plate 41 is har&“ﬁﬂ2006
be deformed, and the formthereof is stably retained.
For exanple, various kinds of materials such as

metallic materials, ceramc 4gaterials and resin
material s may be used. When the frame plate 41 is
 formed by, for exanple, a netallic material, an
insulating filn1nay be formed on the surface of the

ffrta &;fi 4‘ilar§p<§8é t%rg:ecf)é%%hs ?f té?_@]? ﬁiiaég'éi Biten

fmmng rmmp
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alum™num and alloys or alloy steels conposed of a

cogrhinatdjentobrat nkgastidnvo of these netals. Vhen t he
probe card 30 is used in a burn-in test, it is

pref er @bl @at©i ¢isknra 10mt st dbn heammg:o&edoeﬁf hchendriefl for
i near thermal expansion of at nost 3 x 10-5/K, nore
pfefemablithe- TramgOplate 41 wol@ab/ Ks parhd<cfuahl gtiffness
preferably 1 x 10-6 to 8 x 10-6/K as a material for

fas rihey TeR@ i agel vttt a4 f. 48péei heed bt €sTaFmSdehand
a material include invar alloys such as invar,
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m more preferably 70 to 2,500 pm
insulating film may be formed on the surface of the frame
plate 41.

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.




particularly preferably 100 to 2,000 m Wen thi
thickness is 50 gmor greater, elastlc anlsotropﬁS%ﬁ’ﬁﬂ2006
- conductive films 50 having sufficient strength are
_provided wth certainty. Wen this thickness is 3,000
m or smaller on the other hasad, conductive parts 52

for connection .having necessary conductive

properties are provided with certainty. The projected
hei ght of the projected parts 54 is preferably at

I % f
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the conductive parts 52 for connection are

St Iézua%&tllcy 2B 08Presseduly s8BhhcpIessunmzisngikor ce,
so that good conductivity is surely achieved. The

Qi feGled yhebgbs ®foddheupr epest g pardb154 70Sto 2,500 pm,
preferably at nost 100% nore preferably at nost 70%

gfartthieulalayt psefaadilly anodicanet @00 gfmt hehes ojleict ed

part 54 Proj ected parts 54 having such a projected
heiighnease isf bP nigel, o weaealbgrt h@l@?‘@}ce@tneéomwscm;ar e

not buckl ed when they are pressurized, so.that
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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




only one surface of the frane plate 41. The elaskiébﬂlmxm
pol yneric substance form ng the anisotropically
conductive filns 50 is preferably a heat- resistant

pol ynmeri c substance having a crosslinked structure.
Various materials may be use#lBas curable polyneric
substance-form ng materials usable for obtaining such

a crosslinked polyneric substance. Specific exanples

t hereof include silicone rubber; conjugated diene

bb _ h. but.adi ber t I ,
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Gepbky fBERedamd tiydriagerat €drpr; odndt st mayebeof fxafdto
chl oroprene, urethane rubber, polyester rubber,
epilghborohydfape rabbdre, feemg phetdrbbyl ene copol yner
rubber, ethyl ene-propyl ene-di ene terpol yner rubber

and sdfhie |9)qFtd cepBXYF b et Ub HKifoiT§ £RAESENI SHIS cone
rubber is preferred framthe._ vi oi nts _of | dj :
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the.silicone . rubber, is.prefe t Is by
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condensation type, addition type and those containing
auehn¥l cgpoupi Pked ypdigxprigr eupst#sce. Specific examples
thereof include silicone rubber; conjugated diene rubbers
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




speci fic exanpl es thereof, may be nenti oned dine%@§%ﬂ2006
silicone raw rubber, nethylvinyl silicone raw rubb

and net hyl phenyl vinyl silicone raw rubber. Anobng

t hese, vinyl group-containing liquid silicone rubber
(vinyl group-containing di neébyl polysiloxane) is
general ly obtained by subjecting '

di met hyl di chl orosi | ane.or di net hyl di al koxysi |l ane to
hydrol ysis and condensation reaction in the presence

of ; fli Bt KoRY! chbOXPSI#eaRe 81y has a viscosity not

di net hyl vi nyl al koxysi |l ane and then fractionating the
neafdOrhpnodoltpdikesf as exaspked sepeattethr rate of

di ssolution- precipitation. Liquid silicone rubber

hawi ngewiand mgiyobpsaay bbbt dondersrtnians tvher eaddision type
obt ai ned by subjecting a cyclic siloxane such as -
cotchndrsg cpokateiras? I'ohate GrevRnpPenhgdroxyl group. As
pol ymeri zation_in the presence of a catalyst, u%?gg,
ferecidigmsrerPyriet PTR v MAYs PRoRERETGREG dimethy _
pol yneri zati on _term nator. and._suit abl selecti%%r and
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the.cyclic_siloxane. ' ion term nator)
R§S¥ﬁépggpgﬁyéﬁy?oglﬁﬁgnmgﬁk%g?%bégFynerization used
he“e'anﬂﬁ%-@ﬁx¥§9@1691a&¥$ﬁ ~cSMEALBSg liquid silicone
t et ramet hyl ammoni um hydr oxi de or n-butyl - phosphoni um
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reaction is conducted at a tenperature of, for

eyalae,l y6 oBpaihe20H6 Hdj&@ thagl 300: tiSpbdl G lwingpli lane or
group-contai ni ng di nethyl polysiloxane preferably has
aimeitbyldar lwekyghilane (Weihykdrodvyeiagend neretagsaition

wei ght as determined in terns of standard ,
reaction in the presence of dimethylvinylchlorosilane or

dimethylvinylalkoxysilane and then fractionating the

reaction product by, for example, repeated 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,



pol ystyrene equi val ent; the sanme shall apply .
hereinafter) of 10,000 to 40,000. It also prefePéﬁF§2006
has a nol ecular weight distribution index (a ratio
Mv Mh of wei ght average nol ecul ar wei ght Mv as
determned in terns of stand®& d polystyrene
equi val ent to nunber average nol ecular weight WM as
determined in ternms of standard pol ystyrene
equi val ent; the sane shall apply hereinafter) of at
EﬁS% 2 éﬁpnwthe vi ewpoi nt of the heat resistance of

e P ekl ti'ng el astic ani sotropically conductive filns
50. Oz, e 04Rgp1 Wp%ﬁ:@&ﬁhn?r@ﬂﬁéwt PokyBgloxane
l'i qui silicone rubber (hydroxyl group-containing
giraethybly pelysi hesape) at swenster atd ywebyht nedeinge
subj ecting dinethyldichlorosilane or
b pethyh died lanty sisl datetoindyy dimolbesing  afids tartbardsat i on
reaction in the presence of dinethyl hydrochl orosil ane
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af 5501 099 or #HBI08i-t att FLsoTREShGdrbLYyhas a molecular
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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 dimethylhydroalkoxysilane as a

polymerization terminator and suitably selecting other




_hydroxide or a silanolate solution thereof. The 6 April 2006
reaction is conducted at a tenperature of, for
exanpl e, .80 to 130C. Such a hydroxyl group-containing

di met hyl pol ysi | oxane preferably has a nol ecul ar

wei ght Mv of 10,000 to 40,000. It also preferably has

a nol ecul ar weight distribution index of at nost 2.
fromthe viewoint of the heat resistance of the
resulting el astic anisotropically conductive films

50. | th t i t
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may be use th may also be used in conbination.
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- may be used an organic peroxide, fatty acid azo
agrpounde ohyarssidndlaticosodatdbysthareathe Th&ereaction
Speci fi c exanpl es .of .the organi c peroxi de used as the
cuwr icngdoateaflyat arﬂﬂmmﬁ;aﬁgﬁzoyf pé¢¥»ﬁ&iﬁple 80 to 130°C.

bi sdi cycl obenzoyl eroxi de, dicu er ox QF and _
di - t erYuPutdy PYFEPEYL 8T OG5 T g%&n‘ﬁ%‘&%‘b‘f the fatty
i.d d th i nel
F205e L0t o PN, Mapaorr f e ety MrraE 6700
_%§eq0aﬁpbhe:ﬁg%§%¥s ré@érgbf?ﬁ{ %pgélégular weight

hydroél ylation reactron inc e publicly known
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er eof , p ati num unsat ur at ed group- cont al ni ng ‘

$icl2@X 2861 § OAREEXES ,theV iryhis b fy asbap iat landrpCoopi exEhy
pl ati num 1, 3-
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




di vi nyl t et ranet hyl di si | oxane conpl exes, conplexe§sg$ﬁ12006
tri organophosphi ne or phosphi ne and plati num acetyl -
~acetate platinumchel ates, and cyclic diene-platinum
conpl exes. The anount of the curing catal yst used is
suitably selected in view of2the kind of the
pol ynmeric substance- formng material, the kind of the
~ curing catalyst and other curing treatnent '

-condi tions. However, it is generally 3 to ‘15 parts by
'mﬁﬁéﬁﬁsﬂ%?la%qup§5£§tfbh\@ﬂdlﬁbeoﬁubhﬂclyﬂﬁﬂﬂﬁﬂ Gatalysts
substancé-formng nmaterial. As the conductive
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used in that such conductive particles P can be
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%¥H iy g such a netal, particles obtained by using
“these particles as core particles and plating
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nmet al havi ng good conductivity, such as gold, silver,
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particles of a non-nagnetic netal, particles of an
| normganj matewbsianties lsiuch ofs thkaserbendsitadyst and other
particles of a polyner ]
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




as core particles and plating surfaces of the coe,, 12006
particles with a conductive nmagnetic substance such as

ni ckel or cobalt, and particles obtained by coating

the ~core particles with both conductive magnetic

subst ance and good-conducti3® metal. Anobng these,
particles obtained by using nickel particles as core
particles and plating their surfaces with a netal

having good conductivity, such as gold or silver are

E’Jeet L&r ﬁQ'\angS&Qod N RAIAHi Guk-ar &b tal igend, ssirpesed

nmeans coating the sUrfaces of the core

E@ﬁﬁb@h%ﬁ EktBh&@ﬁﬂﬁoﬁﬁ&thYQSnﬁﬁﬁ&xmibmﬁveeln@Q@artlcles
exanpl e, the coating my be conducted by el ectrol ess

plfati Agn-Mlgnet hosetallt,apretdibyes oat iang inbegswif aces

of the core particles with the conductive netal are
swebd tascehesucbhnauctliass paptbel es Fariisdesoafi ageearesr
(proportion of an area coated with the conductive

mst gbreopehtishes A Hledingf SYRE 5t @fpaPei E%%) of
the conductive netal on.the arthIe s%ﬁfaces
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y weight, nore preferably 3 to 45 %6

?BBBLCgQggcgﬂvgymggaﬁlht still nore preferably 3.5 to
0 % by wei ght particularly preferably 5 to 30 % by

wei ghtakased e et, hparede Bepaiitached. bif hes jpar miickel

di aneter of the conductive particles P

particles as core partlcles and plating their surfaces with
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 %




Is preferably 1 to 500 m nore preferably 2 to 4 2
still nore preferably 5 to 300 Pm particularly Q9A§H92006_
preferably 10 to 150 m The particle dianeter
distribution (Dw Dn) of the conductive particles Pis
preferably 1 to 10, nore pre®ferably 1 to 7, stil

nore preferably 1 to 5, particularly preferably 1 to

4. Conductive particles P satisfying such conditions

are used, whereby the resulting elastic

30 geLLRp call ANyl b 5. S0.befp i rgaskibRe,

undtler “pressure, ficient electrica

%%Q:tﬁehlgﬁ chi exad ARPRY thheo $opdusdigie: pakkucbestie

e conductive parfs 52 for connection in the

elaet berankseiropically conductive films 50.
Conductive particles P having such an average

parti cire giaaneter dasmbeeprephahed copdegbjeetparnficles P
conductive particles and/or core particles for

- fier pragethlelgonductiofe hmpambice| Bsefaradlyl &sgiof #Eat Fon
treatment by nmeans of a classifier such as _an air '
cltagdi ibee preSorllyciSadsi BPBrHm, Spediiid acdndPE FHREAPLY
for the classification treatnent are suitably preset
a€cdpPdihY ¥® t he intended average particle dianeter

and Pa Gegdoa Rl e Lol U)o 9hnt /SR dC ke

parti e classitier, and the 6 Apri

e t qul ackbpit B} iond 90,MResed on
%%gggggﬁgég§ér?ﬁ%ﬂ%ﬁnduct?Vg part?%les P. However,
theycarg1pref s apl ytilin hbeespapesaivia sphere,or star,

or a nass of secondary
particularly preferably 1 to 4.

‘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




partlcles obt ai ned by agglonerating these particlgs, 12006
from the viewpoint of permtting easy dispersion &
these particles in the polyneric substance-form ng
material. The water content in the conductive
particles Pis preferably a5 nost 5% nore preferably
at nost 3% still nore preferably at nost 2%
particularly preferably at nost 1% The use of the
conductive particles P satisfying such conditions can
ﬁé vent or inhibit the occurrence of bubbles in a

arng material |ayer upon a curing treatnent of the

ol di Rg, %% cﬁhaka¥§£1tgﬁﬂ§ﬁngEﬁFBQdeUnt{EEHdHHbe of
surfaces 0 he conductive particles Pwith a

GREPLLAGuAEEN Seh Assarsi ImRRveeyplkhag angepte fmatls
suitably used. By treating the surfaces of the

canduet sngpPast iclagmeRewothsthe, coup imgsagéntecohdary
adhesi on property of the conductive particles P to the
phast cTepodlymerial subsughonerstimpridesd regtikdest Hieom
resulting elastic anisotropically conductive filnms 50

tsbeowbevpehnt P HRSIFIILLEDT| pasegaRar 3ie8. oFhEPGHDuUNt

of the coupling agent used is suitab .Se
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onductive core particles) of the
ﬁBQlePQfé%Eﬁﬂy(HE‘HB%t syl f ggesi @l1de geBduebbyYe at most

particles P anpbunts to at least 5% nore preferably 7
Q. 10004 oo Ferhpr ebenablwel @atreicl88% patis Duirar Ispch

preferably 20 to 100%
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




The proportion of the conductive particles P :
contained in the conductive partsp52 for connectf%%p?HHmG
the functional part 51 is preferably 10 to 60% nore
preferably 15 to 50%in terns of volunme fraction. If

this proportion is |lower tH#n 10% conductive parts

52 for connection sufficiently lowin electric

resi stance val ue may not be obtained in sonme cases.

If the proportion exceeds 60% on the other hand, the

|.1.] . ' : 2 '
F%%éPé%?gegg@ggﬁ%%%ﬁ;dﬁ%@gSo% thO coGPNAIRC hGRAL 3R the

so that elasticity required of

the rGaRduSE VB PR3 vel Bar E0ANELTH QoMY sNEb abEleast
achieved in some cases. In the polyneric

subshaneeptorsiAgLyat &b abpsastuneasdehrafeyabey 10 to

contained an inorganic filler such as general silica

pomﬂerpagﬁibmlazhaly gideifeapbaer dgeto sidl%ca or al um na.

By containing such an inorganic filler, the

t hi xotTepinramogpappyo bf theheondygitd VAgPABT HFIRF Fat er i al

i s secured, the viscosity thereof_ becomes high, the

¢rapeisranin sthditandpctiventaEbhdirctidre Cﬁ&PFgH%’% B ithe

i mproved, . and eover the sir t.h of .t he el '
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iprl 006 57 large anmount is not preferred because
therapysneny Diw the eicendiet o€ Pafidchvasul byy amot be

magnetic field is greatly inhibited in a production
PhEesEeRsy Whi chmaviddsdse deScrlichedopsubsequentdgds 60% on
the other hand, the resulting conductive parts 52 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




Such an ani sotropically conductive connector 40 Gak, 12006
be produced in accordance with the process describ

in, for exanple, Japanese Patent Application

Lai d- Open No. 2002-334732. 4.0 t he probe card 30
according to the first enbodi nent, the guide pins 33

of the circuit board 31 for inspection are inserted,
respectively, into the positioning holes (not
illustrated) in the frane plate 41 in the

dreirsrst ropiishl 1y mondustiersedohaeerse 4o aegeppat of the

positioning holes (not illustrated)_in the frane
plandaictivenpe el akrse: DY Re™pEBBEL 4 Ol 18kerehgTERELY

~anisotropically copductive connector .40 .i rranged.
AprsBRed FRnmEE QAL PRe PrEERTTCL TV parid BS' fgpet ibed
connectioglin the respective elastic anisotropically

CORFEELFUEYY I ms 50 respectively come into contact

Wi th tggcﬁf géfhp%%&%%rgfaf&éf @b vk NeonGd i 4o can

board I'nspection, and on a front surface of

e [2BLaRLE OPh CatdaraeRdUGE EMetkOMRdcds 48sctilBed in,
sheet-1i ke probe 10 is arranged in such a nmanner that

v ekesplodergianiaicuraseh? hbel boftices fedti-opty Kone
into contact with the respective conductive parts 52
f2e02-66angZtion in the elastic anisotropically
conductive filns 50 of the anisotropically conductive
conneclrorthgé0 prphet fisd %ﬁzﬂqaorﬁﬁégth@eéh%é%%éﬂé are
fixed to one another. 6 April 2006 58 Accordlngqagl for

SUPRIATPR Bbet R 1SS BEPhe? 19T sthe &G rehts
B e e S KERLbS B IO L escning
e¥i.ati Qn. bef MR8 ARG ek fCLRQUR fifd YakLes1 1Tnandk t he
‘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 inspection, 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.




~electrodes to be inspected by tenperature change

be surely prevented. In addition, the anisotrop?%%@pfoms
conductive film arranging holes 42 in the frame plate
41 of the anisotropically conductive connector 40 are
respectively formed correspdfding to the el ectrode
region, in which the electrodes to be inspected have
“been fornmed, of the integrated circuits in the wafer,
which is the object of inspection, the elastic

ani sot hEph @Ay PRILEt bVBrébé g R 30apranpedeirsi he
respective anisotropically conductive film arrangi ng
hatesa gy the spabé-des@rieed ahdetactkofprdbe according
el astic anisotropically conductive filns 50 small in
at®athd Stilristtt kebodindet alrs glrovédgdantd tihadf posétaanpal
expansion in a plane direction thereof, so-that the
tdvexr el icax patigeen the eIrctpodsestrneetisasm of apRethe

el astic anisotropically conductive films 50 can be

skt iradest £8i RedipsPeHed PandempeLt @ine chaRIgS, gag be

posi tional deyi gtion between the conductive parts 52
FHTLOhREETFEH®8nd, the el ectrode structures 17 and

| nSPect,onyel B4 0488 381 DY SIIENALULEraGhANGRS 030

be surePyapreve Accordrn urn-in test, a

g&%hr?g}i%g hogak! X2 comectednst 8igcd att kg waker, which

s the object of inspection, can be stably retained

emeisenithe1yatsrahasi & ARhhkc20PB1BbA @ rasgecalealy
.of 8 inches or greater in dianeter, and the pitch of

themelecoradepohdibe inspeckedct sodxtregriping $pavhich the
Fig. 32 is a cross-sectional viewillustrating the
colstirmecisisonoobe al prretagahd vackordi fngymest -a °Se€bad
integrated circuits in the wafer, which 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




enbodi nent of the present invention, and Fig. 33
cross-sectional viewillustrating the constructig#§3?2006
a principal part of the probe card according to the
second .enbodi nent. The pro?g card 30 according to .

t he second enbodi nent has t same construction as in
the probe card 30 according to the first enbodi nent

" except that the sheet-like probe 10 according to the
second enbodinent is used in place of the sheet-like
pr dzergk) aaeeordi Agitchdhef igrehteenmbodimmterAcenddihg
to such a probe card 30, the sheet-like probe
atidetdiofg the ehecteednrl tenbediipspected proExdaguesy small.
that positional deviation between the.el ectrode
st ruct{tes 32 A% fd FRESFeetiUes WErhe i nspettdd Fﬁle

t tur be ly. ted. |
SRR 1P ReO afi BATFOICE! Py CCBNIUETTVE CORABAL or 40
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~according to'the st Iment’i's provided,
t&%tssp%%l:}ieﬂéi HEMh 9@1'1%1:3:@%&}%9{‘%% herz@RdUeibN Eor a

parts or connection and, t ectrode structures

biiardphnspeeti 6N @©lLebedesasdd HycotEMERat Uh€ second
changes can be surely prevented. Accordingly, in a
kubbdinehest, a good electrically connected state to

the wafer, which is the object of inspection, can be

st abl T3 Apmoble 20068 80 aetaidied dvehhehssrande ewqpdiment
has a large area of 8 inches or greater in dianmeter,
A8 the prPehCHISHHETAPBCRF otlestho PISPY AapecibPGePrding

extrenely small. [Wafer inspection appaaatUsJ,
to the first embodiment except that the sheet-1iike

probe 10 according to the second embodiment is used in
place of the sheet-1like probe 10 according to the first
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




"Fig. 34 is a cross-sectional view schematically 6ﬁqmﬂ2006

illustrating the construction of a wafer inspection

apparatus according to a first enbodi ment of the

present invention. This wafer inspection apparatus

serves to performelectricakoinspection of each of a

plurality of integrated circuits forned on a wafer in

a state of the wafer. The wafer inspection apparatus:-

according to the first enbodi ment has the probe card
according to, the fir e di 0 ti
etcaijrqecfdgl %8%%% |%r%1eoafee§chrﬁ%%'f aﬁ& eg% %%u% lgghes

é%%rognadY@mé¥eg- My Gl %1@Eh QPJEKE éﬂéctrodes to

|ns ection, to a tester. On a back surface of the

Hd Q@istpek&@.éﬁd1§1e§@ferﬁél%p%hll(ln in this probe card 30,
is provided a pressurizing plate 35 for pressurizing

thefppr abepeat doBtaiovwnmarsd. A waf er nounting table
36, on which the wafer 1 that is the object of

i nspecfion i% ismaueteds—Escpiovaded amdehendel gridhe
card 30. A heater 37 is connected to both i
pridssriating phat @35 msd ingf of anBahtT nPapsstecs6. | n
such a wafer inspection fpparatus the wafer 1, which
|B§Hai¥é‘tb‘ﬁj BEEOBII PSRt 9 ST §“Lﬁﬁﬁh’f‘%‘at & the Rapesnt
nnuntln 3 nd. the obe car is_then
%ﬁnoﬁé A e i B R e
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ectrode parts el ectrode stru tures
lfﬂleceﬁl}%%dl ekﬁc@i@ioefok%efdh eheaf waksr bipughtcaitBt 95 the

contact with their corresponding el ectrodes 2 to be
wagRect ed of the wafer 1, and noreover

The wafer inspection apparatus according to the first
embodiment has the probe card 30 according to the first
__embodimentrfor 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




t he respectlve el ectrodes 2 to be inspected of thﬁApnImIm
wafer 1 are pressurized by the front-surface
el ectrodes parts 18a. In this state, the conductive
parts 52 for connection in the elastic
ani sotropically conductive félns 50 of the
ani sotropically conductive connector 40 are
respectively held and pressurized by the inspection
.electrodes 32 of the circuit board 31 for inspection

t S e, 188 ofg
R R s s TR S i L MU
afb Goplessedctirdber 1 i cknessnub ey did otdiRN.10 thereof
wher eby conductive paths are fornmed in the respective
cordlutony@tpants &@nfaft GOMEGhedR tdridsponding
t hi ckness-wi se direction thereof. As a result, .
et Bgitrodels 2conneet imgpdisteaseed the ehbet rlodesd2mpoebeer
i nspected of the wafer.1l and the inspection '
eiter tnesgest3Pe ofletieradac (i tto beatwsacifast dingpecrrbar 1
is achieved. Thereafter, the wafer 1 is heated to a

e aressrRact orp e Lﬁr@qtﬁrsaaaﬁc'% Hel eSigrostesnBaRtFngBa-
table 36 and th t he heat
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i ment, electrical onnection to the el ectrodes
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62 the object of inspection, is achieved through the

priofs i tchbar303 Acor dimygpecaivheatd rigte erboadi-mentace
Accordingly, in a burn-in test, a good electrically
edrrecbdd phate 1@n tdfe theakdecireds qd@ftmtalb"le? tét af nele

even when the wafer 1 has a
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




| arge area of 8 inches or greater in dianeter, amgapMe006
pitch of the electrodes 2 to be inspected is extrenely
smal |, and necessary electrical inspection can be

urely performed on each of a plurality of integrated
circuits in the wafer 1. Fi®2 35 is a cross-sectiona
view schematically illustrating the construction of a
“waf er inspection apparatus according to a second
enbodi nent of the present invention. This wafer

I sPesh-en @Epﬂﬁéﬁé@tﬁﬁ{ Vas benipeed ot &l AL tiHeC lrobe
i nspection of each of a plurality of integrated

Warelizos abebpeihgnt@ wWef erirsn ambbaimemt. t Recowaisyly, in
The wafer inspection apparatus according to the :
sedonud-énbodetent deaxd tdlectansatbnstonrcidion sgaits thethe
waf er inspection apparatus except that the probe card
3¢ feacdordnnbet vtahky seded@centven meme i eudgedernl has a
pl ace of thea grobe card 30 accordlgg to the first

c
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iNspection, T8 achieve rough t robe car
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burn-in test, a good electrically connected state to 6
Am@nha2996163 the wafer 1 can be stably retained even
when the wafer 1 has a large area of 8 inches or
gr eat e¥ig.n 3Hi aueaecroaﬂdse¢ﬁupqaltwhe@fstmmmaﬁinﬁhmydes
2 to be inspected is extremely small, and necessary
éléusitiraaing nkhre crdnstreigiy ipe gﬁr@lvyafer inspection

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




performed on each of a plurality of integrated ¢ April 2006
circuits in the wafer 1. The application of the
sheet-1i ke probes and probe cards according to the
present invention are not limted to the wafer

i nspection apparatus, and tH&y may be applied to

i nspection apparatus for packaged |IC such as BGA and

CSP, and circuit devices such as MCM The inspection

apparatus for circuit devices according to the
RIRS@lleknyedis Ak @pnot rbtdiied dvad k@ enWahelwafer 1

i nspection apparatus according to the above-descri bed
eizlzodi MRS, avd oM dushebhamgesrartardnf Heahebas, md
be added thereto as described below. (1) The probe
chedpi86hi ¢ f udie atledtirndPEgs. t@Daridsp2ctadeis hesteremely
collectively achieve electrical connection to

cmadty oded RRCYRSHNYsBAECEHIOI! alnsHestdgrated laﬁar%wetléf
formed on a wafer. However, they may be el ectrjcal
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%% % grPted circuits selected fromanong all the
iifefrat circuits formed on the wafer. The nunber

of 'ntﬁl%fagggﬁc&u&fwéfs 58! E%S? i&é lto%%'sya%s' g%ﬁ&'

in view o0 € size of the wa nunber

tBL-8gr ALEG EdSL Yidt $hEOEPBSAN 1ﬂ\)’é%t%£eﬁretzli@t NUFRRed to
of electrodes to be inspected in each of

LAt egs a4 £0i el getitiitos, appécihes | idoa thbe ﬂﬁ&lﬁhﬁé AfpiBed to
April 2006 64 integrated circuits selected is, for
éxappteiol GpZathsd Oorl@8ckdged NE anpea$iﬁﬁﬁ and CSP,
appar atus havi ng such a probe card 30, the probe card
30d| sipdwkt rdavdlcep svphert e M.o

The inspection 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 described 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




el ectrodes to be inspected of a plurality of 6 April 2006
integrated circuits selected from anong al

integrated circuits formed on a wafer to conduct

i nspection. Thereafter, the probe card 30 is

el ectrically connected to el eétrodes to be inspected

of a plurality of |ntegrated circuits selected from .
anong other integrated circuits to conduct inspection.
These processes are repeated, whereby electrica

| Nspaptd iy cafrcalitst fe1 dddergnat edosi ecathBe f araTed20n6s or
the wafer can be conducted. According to such an

i IsPpecti on apparatus, the nunbers of inspection

el ectrodes and wires in a circuit board for :

i nspecInobhesercartibe hppserets dowvpagedueht & probe

met hod of collectively conducting inspection as to al

i FEyrPéedhei PERPE sCatf tHe igaséenhet @bl eanneaited to

i nspecti.on |s conducted as to integrated circuits

f ogesa thi Bﬁ ‘b%%ercé@dof’fl At BYPEAH O Gf dnhepepted

havi n d|§ nche

e R o REr S Pt REp Rt DR SHPI A FTEah chotormed
h%ﬁgp%gfeQZ%%LQOﬁ&EE§ Q%%mc%ggnprg%%r%gftgrrl iﬁgg%e- |

ng me rovi de per i phe

edga por &lsoewétrimlfyr %@S%n%%&@ id-. eﬁct&o@iageﬁbaﬂaef or
form ng such a hol di ng nenber 14, be used

m\s@recalehoyfsancﬁummmabfomw@ﬂﬂéwaﬁ,rcamté é@lédzted
2006 65 Elinvar alloy such as Elinvar, a | owthernal
exrpansimongnetlatt | o treatrertied| csuchi as twovandort42nabdoyion.
or a ceramic material such as alumna, silicon
Jdaebedereeess ¢ core nfbepitge, whereby electrical inspection

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

Accordihg to such an inspection apparatus, the
ﬁumbers 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-iike 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




(3) In addition to the conductive parts 52 for 6 April 2006
connection forned in accordance with the pattern
corresponding to the pattern of the electrodes to be

i nspected, conductive parts for non-connection that

are not electrically connecfed to any el ectrode to be

i nspected may be formed in the elastic

ani sotropically conductive films 50 in the

ani sotropically conductive connector 40. (4) In the
ESeAlr anvent sebh sdeEpivhe car dswatkRentd] dxipaniseédnt o
those for inspection of wafers, and they may be
coristlilict edtasipl obeckt aagssdver pmsp2célbgy cigrw teramic
formed in sem conductor chips, packaged LSl such as
BEA i@ 1CSRch aanabeminict griligpegrareddei e iiligeni ces

- such as MCM and the like. In addition, inspection

dppditétus for circuit devices, which are equi pped
ith h . | h .
win 2 2 e card, Ty Ao e ot o
. : O ol fe . | |
SHOITgEELA Al L B LD Beamles.

Rl RMBHaFX3TP) Efhe JRHQAUCHEEORLOf e MEE EFod theBk] As
illTustrated 'n Fig. 37, 393 square integrated

GnspRict8dl bond@telve Wiah eaghnbadesin@nsioansnet Srémot
X 6 April 2006 66 8 mm were forned on a wafer 1 nade

efl egitiriicanly coefféctiantto ahyl eheat réderimlbeeipanstoad may
3.3 x 10-6/K) and having a dianeter of 8 inches. Each
bk tfhemedt 2yrehed ity teisotfophedl on adreluggfise 4ilms
has a region A of electrodes to be inspected at its
&énder ths prisREraRerlily FrgdugBive rqmector 40.

(4) In the present invention, the probe cards are not
limited to 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




region A of the electrodes to be inspected, as g april 2006
illustrated in Fig: 39, 60 rectangul ar el ectrodes

to be inspected each having dinmensions of 200 min a
~vertical direction (upper and |ower direction in Fig.
39) and 50 min a lateral dPfection (left and right
direction in Fig. 39) are arranged at a pitch of 100
min aline in the lateral direction. The total

nunber of the electrodes 2 to be inspected in the

hakhe waler fdrinéd 26h S8GafAld 1t hedeebecd inMRm Acbefbecient
i nspected are electrically insulated fromone
arfollierarThhermal exxpeiridioher 8i. Aakt 2O °BEB) r ef@riraadng a

as "Wafer WL for test”". Further, 393 integrated

cditpmgites CE) 8 itlds hallagcheo! sme gdestrpteti ohrasitn L
the Wafer WL for test except that two el ectrodes each
&dReRgdeorefBRt Yobs Y pst 6 pEILARprAfelactreden to be

i.nt ted ci it (L | ectricall ted t
AROEELSTL g Ll Mo phetLlcplly sonnsgloq. g,
mst d be i ted . I f th
S4FBS! el ec14.000 L2 Dt | BEPRRLed i Pacey lot e oo

eheptficabl Yool AsUaled afr 8%{9@90@&%“95@ peek £ 50L PEg

on a wafer” (1) This wafer wll hereinafter be referred

EQcAShaVeh & dMberdQlonst 83t 200 IR AW £ vE2 (8 cART i r 0080

67 A lam nated polyimde sheet with a copper |ayer
hapybeg andi BoederaiclecZ@otmanei@. t38)Ckn@SS00fimS5ima

| am nat ed on one surface of a polyimde sheet having a
dobartbrdpfefiam@dedtaardi ckyessligfect2ob gm Bhal. a39) are
| am nated plate with a resin |ayer having a dianeter
@franged at a pitch of 100 Pm in a line in the lateral
direction. The total number of the electrodes 2 to be
inspected in the whole wafer 1 is 23,580. All 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 integrated 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
insulated from one another, were formed on a wafer (1).

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

test”.

<Example 1>




20 cmand a thickness of 2.5 mand conposed of ¢ April 2006
t hernopl astic polyimde [amnated on a surface of a
netal plate having a dianeter of 22 cmand a
t hi ckness of 25 m and conposed of 42 alloy were
provi ded. The | aninated pol$fnide sheet was then
arranged on the surface of the resin |ayer of the .
| ami nated plate in such a manner that the polyinde
sheet thereof faces the surface of the resin |ayer,
and a prodectdii@ papeinave Nghedt iwitgr adicappéerldfer
20.4 cm an outer dianmeter of 22 cmand a thickness of
25 vige andienepesest afo pal wethyl enecpiddalat & pas
arranged on a surface of a peripheral edge portion in
tleaimettgd phateeofuriane lodnenapédiplde eshepiedeviegea
subjected to a pressure- bonding treatnent under heat,
diemelberppéddei e and anithacinegat ef i bt - ( 20 as8fl the
onstruction shown .in Figéns The resul tant,.l am nate

PREPY(BOTEF VEULIR (AL et 2¥RBePA AR FOPTFEFR R
i | ati fi whi di t f, 2 d
2R Ernaed”ar HhESinatR ks 2o anfinstd SRS Ride. o
@%g\gegg%x#@%ﬂﬁﬁ&n 1bhenstLhass Sfspraet 8k Rl @bear

ormng a frame plate, which has a dianeter

%&a%% GEvERE & dDinfdiRessroba2emm And; i1 1cmResedr 26
2 alloy, a netal layer (21) having a thickness of 5

gid abflpesaPosed DfaldeppeeresSprot edgdl | Fheandmataddn
the 6 April 2006 68 surface of this sheet (16A) for
poimimgdensiueat iwap fihlems arranded @ othectsiurgaraperf . {129)
havi ng_an inner dianeter of 20.4 cm an outer

deaiat erYeT 20 Ehn dmdiaatricRhRE: bf 25Ihei Bappet hgpat
provi ded, al ong a per.i pher al edgé_gortio on %he .
$OPf BELY S €St althsrare 392§ ot THiACRgCa Frangssin

layer, and a protecting 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



plate. On the whole front surface of the netal | ayRgpril 2006
(21) in the lamnate material. (20) and on the whol e
back surface of the nmetal plate (11A) for formng a

- frame plate, resist filnms (23, 24) were respectively.
formed by a dry filn1 resi sté¢ product of Hitachi -

Chem cal Co., Ltd.; trade nane: H K350) having a

t hi ckness of 25 gn1 and 23,580 circular patterned

hol es (23H) each haV|ng a diameter of 30 gmwere

foRdd Brt i Leshsdy | 116ﬂ)(%%k ngﬁfgnghédFétﬁh@nfllms

surface of the netal layer (21) in accordance with a

Rald &r Ebro%@bf@ﬁ@oiﬁb&g(zm Hheipgt &1 indr tdiameter of
el ectrodes to be inspected formed on Wafer WL for

tasts (®eeahi geteb didhet)er olfn22hemfardret itdyichesheof
patterned holes (23H), an exposure treatnment was
Qﬁhdmchedfbytherzﬂﬁqnﬁdmd @ﬂoubtaapéxﬂnheﬂdlghﬂgeoPOSDion
a high pressure nercur and_a devel opnent
(e abreRtAaSE Condte GIF Y. FepEal [ hbin Tsrodosgipy & Frame
imersing the lanminate material for 40 seconds in a - :
eoper conposed of a 1% aqueous solution of sodium

hyd tw t '
Lo T AR O B ey
hlonlge g E eﬂz%@”%hh' Hsthéﬁwﬁﬂ¥E'EQEk3Qurf%ce of

seconds, there ornlng a metal mask 21M in whi

%%é%@ta@eﬁmgé (ﬁllptﬁ) Adrkegdnt Agt Her FL&P@ahitke Bedpst |
2006 69 patterned holes 23H in the resist film (23)

ariamlsorigeqd m) W etglechtayely (2dimdd ey ki gry8Film
Thereafter, a protecting seal having a thickness of
2%slism dpdedeonpos dih tefchiphynityl i t ditdpht haddg ename:
was arranged on the surface of the resist film (24
HoiKPE@ ) ohavheg net@iiqiingse E£1Ap Moy and 23,580 circular

patterned holes {23H) each having a diameter cf 30 Mm were
formed in the ¥esist 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




formng a frame plate in the lamnate material (2P\pri] 2006
and this lamnate material (20) was imersed in a

sodi um hydroxi de solution at 45C for 2 ninutes,

thereby renoving the resist film(23) fromthe

| ami nate material (20) (see 8Fig. 9). The sheet (16A)

for formng insulating filns in the lamnate nmaterial
(20) was then subjected to | aser beam nmachining

t hrough the openings (21H) in the nmetal mask (21M,
thareby eHonBL 8g, 23M trhensheekisi6A) 14 o2 H)oFengormed in
insulating films, 23,580 circular through-holes (17H)
aeach melali hgyar di 2het @eecoFig0 &) i n Thecendaace avit h t he
pattern corresponding to the pattern of the

glrececodeg teabehavingpecttédckoesedo O 3\fine ani cdmoposed of
test (see Fig. 10) The | aser beam machi ni ng was
eoddgchEdennderrogidialedhs "ehat T endes o $pecresiags of

exci nmer | aser, a, frequenc nunber of _ pul se per
§é‘€oﬁ8‘flﬁésgﬁj€fﬂk&2,4’a Béga#mgatEhW@WQts frit2) gfor

YSUTRA0a! FLELTI0 3056 pLos Slagen.a, | pogy beam

wa's an-energy” densi di ation

&He g¥a8§HAQQQﬁa{E¥idinubo?rQQQ L& 1£Cg$ o t he

nunber of trmes of scanning was 100 times. ereafter
tg?ér‘pkﬁ&é n@&fu{%r?ra'tallwégoﬁof’\@,s nﬁHthSQE e@héﬂe@ﬁ removin-g

ching treatnent with a ferric chloride etchant
whdekesOndi £i00S(2B)ATbn 20061 AR reft SRS tEOLaB0(20) (see
seconds, thereby renoving the nmetal mask (21M . The
Fapi.n2ie material (20) was then imersed in a plating
bath containing nickel sulfamate to subject the
| am ndthe pReeti aLoR0ojor doamiapetnsobr ttichd \Wpeatnehhe

ggminate material (20) was then subjected to laser beam
ma;hining through the openings (21H) in the metal mask
{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




using, as an electrode, the netal plate (11A) forg anrii 2006
formng a franme plate, thereby filling a netal int% '
.the through-holes (17H) in the sheet (16A) for:
formng insulating films to formshort circuit parts
(18c), and at the same tine ¥orm on the surface of
the sheet (16A) for forming insulating filns,
sem -spherical front-surface el ectrode parts (18a)
integrally linked to the respective short circuit

tesyo( ) I.Ng j - pf ut
R e P e A
elzetyropl ating treatnent was conducted under
conditions that a tenperature of the plating bath was
50C, aTleeirYaminadensetyrivas 6208 dms thad idweepsrd dich &f
the plating treatnent was for 60 m nutes. Thereafter,
@ Iragsingt beithne¢28yinvday mdicked byliamdtmite spbidest the
(product of JSR, trade nanme: THB-150N) so as to cover
dlanippees pataeeal of2Mhéospeetl pEbryP¥rindotreagment by
insulating filps and. the front-fur ace el e trodeggarts

%

CFAEF ofStAB PLRFIHRSS REePPAPL (BB abtdd fPbt SarPH °

al _having a thick .of 25 nd .conpaqs f .
35R0m HIFERD Bl aLRY LnfRAET NI Py tes

‘i(g)??a'?_?_ﬁﬁu%éc&é’ét (tlré;iz-ﬁl EE3 §Br&i$é“ir?s'%)la§:§ﬁ§aﬂ&ns to

e protecting seal arranged on the surface of
tehem sBsket citdmd Z)-thormed) onathes el sphat €ihd 1rm,
for 6 April 2006 71 formng a frane plate. was then .
loanmevedsuafdcd hef etposedetr €568) fod MorBdhgWassulating
subjected to an exposure treatnent and a devel opnent
ttréatnentnitsebycaflofmony- 898 pat tedramed odhobast ¢ 24Ha)
each having di mensions of 6,400 min a lateral
dintesrpohY ahdn oD tymths Heveeeltes dioréccisfulhrRpEES

Hqgc) and having a diameter of about 75 tm 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 léminated 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




- same tinme, formng 23,580 (GO x 393) rectangul ar .
resist patterns (24A) each havi ng di nensi ons of %ﬁﬁ¥Q%006
ina vertical direction and 40 min a latera

direction and arranged w thiy the respective

patterned holes (24H) so as to align at a pitch of

100 min the lateral direction in accordance with the
pattern corresponding to the pattern of the electrode

to be i nspected, which had been forned on_ Wafer

f fordag ¢ sbEas plate) wapnthep SEPRVEEs s antipghe e‘?@fﬁ%iﬁ%

t t, duct ed b di at f ult
TG, Sl S Bty S ano
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repeatin cess O
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A)aqueous sol-Uti on o ydrOX|de

melabcPi S Sarddl BAb har sho8 r@@&l%aflr AR PLALS, idhd e the
| ami nate material (20) was then subjected to an

esahengimd r atrin 2Bt hsa (&0 k4 GIchl sectenpihatesist
under conditions of 50C for 30 seconds, thereby

f pahtepsa 24are epkht Batidg dimenwhbooh 3R athnoudh- hol es
(12) each having dinensions of 6,400 min a latera
dveetidadn ddmgc32on14ndi 40 divvdnt pchbtexi) ebitiemtilpadand
been formed, and 23,580 (60 x 393 rect angul ar

batk? ye&hdpethe o’a%slb%crftﬂé’e( ESB% eeh 11’9&?\ﬁsng‘ZéHAp’FPI as

2006 72 dlnen3|ons of 200 min a vertical _directio
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so as to align at a gm’i
dipe iR rba8etEi e :Ji@pe-g{%dl aph nat %a@tb%rénalfomédt bgn

i mersed for 2 mnutes
Wafer W1 for test (see Fig. 14}. In 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




in a sodi um hydroxi de solution at 45C, thereby .
removing the resist film(24) fromthe frane plagégWﬂ2006
(11) ‘and each of the back-surface el ectrode parts

(18b) (see Fig. 16). Thereafter, a resist film(26)
having a thickness of 25 m wgs forned by a liquid

resist (product of JSR, trade nanme: THB-150N) so as
to.cover a back surface of the franme plate (11) , a

back surface of the sheet (16A) for formng

i | at.i fi dthe b -, face el ectrode parts.
At sn P Pe Ie S At i D gen o
n ferd e ocR36H DAY £ TN ShORRe O SMERI chrougn-

wedeed ormed iat tper k+anRs Pfatd Ns)resist £d [dMid6he, 20N
whi ch the back-surface el ectrode parts (18b) had been

|micaire s 900afmt OneXROSEs tdia1backec st aga Llregt r 0de.

- parts (18b) (see Figs. 17 and 18). In the fornation

of theTlpatliasniredtcholageri2bHyas @enedposused foredt mémiutes
was conducted by irradiation of ultraviolet I'ight of
L12@E0 swiign? hdrax hig e prigsonr et Cur yheasby wembwing
devel opnent treatnent was conducted by imersing the

R 1850 Siafaal 2Bt TR0 EmbEREE (7 toor | Lid0 8acemes of
i devel t. of JSR 23) The.
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| d.plating_treat ment w | d plati i |
gl edeRsBl A9-LLER T okl Rl s sRleRS oE 25 e
Krals- £ o‘i’fa@gebﬂ anej 11&1@@33@3 Es%foddd'{e 80y skOr 0106k dhame:

coating film (19) having a thickness of 0.2 m and
aempQeSON) 0k 008t dt®n-die subharesufaced e haekrsand ac@ite

el ectrode parts (18b), thus formng electrode

ditduct aresck 1) r{see 0 ghel9hedhetlgaht €oxr dorming
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




resist film(27) was formed on the surface of thin il 2006
coating layer (19) forned on the surface of each P

t he back- surface electrode parts (18b) by a liquid
resist (product of JSR trade nane: THB- 150N) (see

Fig. 20). The protecting seaf3arranged on the surface

of the resist film(25) was then renoved, and the

resist film(25) was subjected to an exposure

treatment and a devel opnent treatnent, thereby

t QL ¢ 2 t d
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rtical irection or a | ateral |rection
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(17) were di vi ded i nto groups each contai ni ng
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of the patterned grooves, the exposure treatnent was

chedbetcgdsubyace ralhatricgie phrukt (88bp] ethus ghtmbhig

1,200 mi/cn2 by a high pressure nercury |anp, and the
@declkspaenttrnetirent (1 MadseenBiugt etP by Thavesiiry .+ lve
lam nate material at room_ tenperature for 180 seconds

irﬁSéSﬁe%ibapé?”( prodfermse 98R ,hle P@S‘?%E)C.ef Plt#eitéaf%%?ing
. : .

o 5%5’ {55k %toeh.tﬁ%mﬁ?lga%ﬁéﬁ?g A9 &1 AMFERcty pe
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elfn%ﬁs tﬁa&prﬁa{méo%lszésbﬁﬁr@gaef@fdgn ng) 393

I nsul aflng filnms each havi ng nS|ons of 7.5
mm X AHe @sﬁo&@&ttﬂge@@mwra@lfge@n@n BRet hefsadehds the

form ng 393 contact filnms (15) (see Fig. 22). The
resist films({3D5,wa26,th2h) reesesd heand emevedsior niilrhe(25)
frame plate (11) and contact filnms (15), and the
was subjected to an exposure treatmenit and a development A
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,




protecting tape (22) was renoved fromthe frane

(11). Thereafter, a silicone type thernnsettingﬂigbﬁtumﬁ
adhesi ve (product of Shin-Etsu Chem cal Co., Ltd.;
trade nane: 1300T) was applied on to the surface of a
peri pheral edge portion in tthe frame plate (11), and
a ring-like holding nenber (14) having an outer

di ameter of 220 nm an inner dianeter of 205 nm and a
t hi ckness of 2 nm and conposed of silicon nitride was
alcaeped fofnihke PIB tirgmlatdnghifdhms hel &) [dcdndavippe

t hernosetti ng adhesi ve had been applied, in a state
Welmgnstion0Ct Fuf ttierx 7t.Pemfy ghd phdererdent addorfe
hol di ng nmenber_(14) were held at 180C for 2 hours

\ROEBE T p gty foEmARY t B caérEb§i Broddei ndsae Fig. 22).
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The nunber of through-holes 12) in the

: ﬁh@gﬁaﬁkéke 4 191150393 p@nﬁhéhﬁoééﬂﬁﬁﬁ@hahﬁbgﬁv§agﬁroduct
have di nensi ons of 6,400 . min a lateral direction and

320 spAni-Ptsu V@idnicall dor.ecLtan; dheid mameat LRQGOT) was
(16) in each of the 393 contact filns (15) is
copposddonftd HprisurZe6é 35 pobyriphdgadnddbgsportion in
di rensions of 7,000 pmin a lateral direction, 700 pm
itheafvame|REAtali (deti aRdafdt anghi Pindieddiny nember (i
nunber of the el ectrode structures (17) in _each of
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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




100 pmin the lateral direction. In each.of the .

el ectrode structures (17), the front-surface 6 April 2006
el ectrode part (18a) is in a sem-spherical form

having a di aneter of about 75.Nan and a projected

hei ght of about 25 Nm the shart circuit part (18c)

has a dianeter of 30 m the back-surface electrode

part (18b) is in a rectangular flat-plate form having

di mensi ons of 40 mx 200 gm and the thickness of the

g&&‘yﬁ{i&fea%ﬁde%ﬁgt 6088, Palds GE8B) obBCANH NG thReral
0 film 4

at’i ng 19) 1s 25.2 pm In such a manner,

healodildhe poobgs iM 4 atadltiwanedipeedusetindlRE$8ickness
sheet-1i ke probes are referred to as "Sheet-I|ike

Rohe Mn ©Re " Shesir Idfkehkr ebechiode sGomparatsi V@7) in
Exanpl e 1> Four sheet-like probes in total were
pactiuoEdthe ddntacsafitlmaniid) as b Bd&Hsilein bxewpt, and
that the formation of the franme plate by renoving
e 3F6r EFBARIEALTP FUT tiRAL 168 iBek ohirq Rd 2 pitch of
back-surface el ectrode parts in the etching . treatnent

G0 KB ABt BheplaterdlodifGeRiAg - a ¥ &36hpPht EPGeR e Tiotode
duct ed, the hal di ' is

Srtaetes BPur (o raereag it pare: SrceRidld Bed P libas

f.il ; -1 d .

i Bep el R SEnEPERET et BRORE] BT8Rl B3 LRpRE 75w

ARhi b QQ§eZ@e§Hﬁ9QHﬁ;B?gfﬁgu@nﬂ§Qh£OQm%aEhMrt circuit .

conducti ve connect or > Preparati on of magnetic
oare Pabk) ches:a CommRreirabky3avah) adtlee baickkelirface

particles (product of WstaimCo., "FC1000") were
gdedtrodprepat e(ignétsi déncar eecpanqilgiresipi-phate form
fol | owi.ng manner.

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”™,




An air classifier "Turboclassifier TC 15N Avril 2006
manuf actured by Ni sshin Engi neering Co., Ltd. mas g

to subject 2 kg of the nickel particles to a
classification treatnment under conditions of a .
'specific gravity of 8.9, an7air flowof 2.5 nB/mn, a
rotor speed of 2,250 rpm a classification point of

15 gmand a feed rate of the nickel particles of 60

g/ mn, thereby coIIecting 0.8 kg of nickel particles

h&Vg c%leﬁfaﬂ e t:.%%l\%% @an éﬁléé g%n@eréo& 8 -

he ni c Ies Jecte to anot her
(Ilqs%'rfebgﬂgti)@ntJﬁ@ﬁéﬁréttlHnQSEecﬁhgﬁtdl%s of a
specific gravity of 8.9, an air.-flowof 2.5 nB/mn, a

rotor chert-hiizg, 999i1pMe aithassphireatian Aot caf of
10 mand a feed rate of the nickel particles of 30
@GleitaimoCool | Bet1 B ) kgeot usedkied papairel msgndhic core
ni ckel particles thus obtained had a nunber = average
particlesdiandterfgflovingnpaanenef f i ci ent of

variation of particle dianmeter of 27% a BET specific
sur f ack @iea corseigbek TOFherirgsahécn Tathathti on '

mayg netlzatlgn of 0.6 W/ n2, The nickel %rtlcles aQF :
refirEd T 41 EROERFET P (G0 |re5 g af (e xo

Bgparat ) op. of Ct%%d%&t BEL] G800 AR LL 2006, T

tfeat |ng VESSE |ng apparatu
f. etkc It '
SR D 2L e s o o

%§§Ukléﬁtof‘12(t3”n9/iﬁ@§ si i¥ded peabt aEN2 25 Uiy, a
contai ning Magnetic Core Particles [A). This slurry
WaSsEEFEELEiA 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:




ordinary tenperature for 30 m nutes, thereby 6 April 2006
conducting an acid treatnent for Magnetic Core ‘
Particles [A]. Thereafter, the slurry thus treated

was left at rest for 1 mnute. to precipitate Magnetic
Core Particles [A], and a supérnatant was renoved. To
the Magnetic Core Particles [A] subjected to the acid
treatment, was added 2 L of purified water, and the
"mxture was stirred at ordinary tenperature for 2

m nut esnto T rBatlibeveasel heh d efdwdatr pestid@rappbaratus,
mnute to precipitate Magnetic Core Particles [A}, and
aveatp gfauatedn1 00 waiso T efaanedti cTRbse pPaxcieisd esad A¢ ondudt 2dL
repeatedly additionally tw ce, thereby conducting a
wals Hi -3@N hedraet or ¥oraavelgweisi fuchher Raldeide] eBhg¢ A]. To
the Magnetic Core Particles [A) subjected to the acid
thesatiEEnt RAGTWER Hiy Striederesp, oA taddéd Ty epnEaining

ol d plating solutjaon caontaining ld in a proportjon
Hecnsts i) CoPerER A atiare of the OFER Ty Teeed vids
féy f%%r t%eﬁgézarEEé P%%t%nggtggrqi%&%Ere%bn59§£Q£% an
Preparing -a DSt urry. iI"e s%|rr|ng e sFurry rn th s

fﬂt& + MAgReLE Ffo%%x?@crité @ogs AL VErE S[‘qu.teﬁgﬁ‘grégfter,

spl acenent plating "wth gold. Thereafter,

SHY M wes tRfid atedi@st waki hertald aMisRg Fbk tOneR@le to
thereby precipitating particles, and a 6 April 2006 78

Sizeripatant Magndenoede Pherebyepr@nar hng sosdpetnaiant
particles. To the conductive particles obtained in
such rampgrder, was added 2 L of purified water, and

the m xture was miHedatonﬁnm¥temmmuwefor2
m nut €& Hiseplaghetgic Core Particles [A] subjected to the

acid treatment, was added 2 L of purified water, 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




the mxture was left at rest for 1 mnute to 6 April 2006
precipitate the conductive particles, and a

supernatant was renoved. This process was conducted
repeatedly additionally twice, 2 L of purified water
heated to 90C was then added %% the particles, and
the 'm xture was stirred. The resultant slurry was
filtered by filter paper to collect conductive

“particles. The conductive particles thus obtained were

dEi1p8rh B €Wy wflovka, I8kerdhe drapiahliant c@ﬁ@gé@{\}é/ €

particles had a nunber average particle dianeter of
Tp3rghabeyl. a BET specific surface area of 0.38 x 103
n2/ kg, and a value of (mass of gold formng a coating

-l ayer / Basshef civhdnetice QurreriRast bbkesngd\| In vasciD. asmanner,

The conductive particles are referred to as
"@hadded & Pactfi ped Ly wvals), Prddabei vhxbird e
plate: A frane plate (41) having a dianeter of 8

|-T*1H1‘é%8dar?di %@3“&@35??‘8%%@1‘4@ fednduBinyees. Thereafter,
I di to th
FRDaEA GEY Baeoneth Sth esaéoa R AR R R
| Th Ml a1 ar B%%Ec98§‘” % sapers.vas, poduced,
t ol L oRi ng condf ti ons PP C4Eeot dantce WiTh teﬁle

w%tde% %QQWthEuE‘c&? reéb%a%qlé1ad§1€ﬂﬂaln%,0%lzg

A rraterlal of th frame pl at is cova

(xaefdd ghentriel hae@arhémcm!o @@P@nﬁéQnthé'l Y% dHBAK) the
and the thickness thereof is 60 gm The

grrsdialepi,c ahby thendicct e Was marradgi mpehekesal t442)
each have di nensions of 6,400 gmin a | ateral
slurry was filtered by fllter paper to collect conductive
particles. The conductive particles thus obtained were
dried in a dryer set to 9%0°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,




direction (left and right direction in Figs. 40 QﬂﬂpanOOﬁ
41) and 320 min a vertical direction (upper an

|l ower direction in Figs. 40 and 41). A circular air
"inflow hole (44) is formed at a i central position

bet ween ani sotropically cond(ittive fil m arranging

hol es (42) adjoining in the vertical direction, and
the diameter thereof is 1,000 gm (4) Preparation of

nol ding material: To 100 parts by weight of addition
type i qit@risil b€08Ris Ubhake piNte addedidOcpait s by

wei ght of Conductive Particles [a] to m x them
Theeeaf tbent tdie 1iresid tthetrmal xexpen svbsn SUEDjxeeDEYRQ and
def oanming treatnment by pressure reduction, thereby
rhepahi okneas srotldi e fivdtse60alim. | n t he above-descri bed
process, the addition type |iquid silicone rubber and
the CG?@Uaﬁﬂé&@éPp%ﬁ%%%beQEﬁﬁftMW§ i 1m- @V&ﬁ&ﬁ&ﬂ@tﬁﬂ%@s
conposed of Liquid A and Liquid B each having a

Vi3t o’ EY Q#V?SUJF@S§°n$h@fc@r@@0d@@dﬁb@ lpkeresdf has

ress n set dur neter hard ss 0
§ﬁae? %?nstﬁengfﬁl é% rec % he' éﬁé&en?s £l) and

?{e I On e%:te.rc% e%ﬂ%rggtggnt EUP&DCFUC?I tdt ﬁow&¥p&‘1re&ylon

i cone’ rub er an e cured er eof Wwer

ﬁ]ﬁaﬁ%@d 40 dde 419l 1 owi ng manner. 6 April 2006 80 (i)
A val ue was neasured by neans of a Brookfield type

Vi scompetetcala23ai?2 Qs diheoliesqas) t s of ol addiat i on
type liquid silicone rubber. (ii) The conpression set
oéntiwl qursid jpmodedteeh gniscomgpically conductive f£ilm-
arranging holes (42) adjoining in the vertical directioen,
and the diameter thereof is 1,000 Um,

(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 ligquid silicone rubber and the cured product

thereof were measured in the following manner.




rubber was neasured in the foll ow ng manner. Li q%gpglz()%
and Liquid B in the two-pack type addition type

liquid silicone rubber were stirred and m xed in
proportions that that their anounts becone equal.

After this mxture was then gooured into-a nold and
subjected to a defoam ng treatnent by pressure
reduction, it was subjected to a curing treatnent

under conditions of 120C for 30. ninutes t her eby

giphg @[&@'ma{ea@a%dcgwﬁéﬁsﬂs t%hlBCr%%%lQi& %e ;

I cone rubber and® havin ckness

nmg@&n@t%e aetar +05°@9amhew1§53ghggp&g ﬁ?@ya

post - cured under conditions of ours.

CoypEmed qied ks iahicanaegdubBesUch a manner was used as a
speci nen to neasure a conpression set at 150 2Cin

acLor dene exonirirle s3hBnKs6248f fhd idurk@apratinengsh oflicone

cured product of silicone rubber was neasured in the

f obblosw nparaeeenred ¢orthg foldatwimgt mandepost - curi ng

of addition type liquid silicone rubber were

conducPéauEﬁ ratthd-isarsl BcdRdEhe ofrsodzgn tybe pedifion
a sheet having a thlckness of

h by d
igg%ﬂflq%erl%r é&@é&%&%@%ﬁ:@éf% S\}aagregr 2pdrivirasy in
hi f thi t t t t t
RGING o Tha P hoic ARt pbhdnt (B ty | EPEE"
offhféﬂ@uq{%s_l@%se A baranesss %%oﬁsaaaisdm? sﬁlkﬁ%fgtgd to a .

81 using, as a specinen, a |am nate obtal

&I@t@@m& 1eBaehsnProgyseds dur-d %dﬁéﬁ?oﬂanﬁ@rwa%s subjected
the item(iii) on one another, at 23 in

AGL & GG 8 gV kBa dhén K G2 c(o%hlEEL@ﬁyC&fom@’& for 30

ani sotropi cal ly conductive connector:

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




The frame plate (41) produced in the item (1) a”@sgﬂﬁtums
nol ding material prepared in the item (4) were used to
form 393 elastic anisotropically conductive filns

(50) of the <construction shown in Fig. 30, which were
arranged within the respectigee ani sotropically
conductive filmarranging holes (42) in the frane

plate (41) and respectively fixed and supported by -

peri pheral portions about the anisotropically

t iavse BT 'isl 103 Ezﬁngg ngﬂkﬁﬁlnae%e %%%)aihebg?gagggé}gﬁnngc%

W t ‘he ‘process desctri be apanese n

%é&:ﬂtﬂr%raiulc@dd _'igp%ﬂe hpam@%r%ggoint Qﬁé epb_/em {(1ii) on

produci ng an ani sotropically conductive connector

(K anckt@rCULItNg3 +read %ns'cesragﬁcm&m%@kfe%b@bl )

| ayers was conducted under conditions of 100C for

hr patvidue tdppl wif Ngn As o tEgpieta1d vf icehduotile Tedimeator :

t hi ckness-wi se direction by electromagnets. The’

resul taime £trass iwlad défli opredhtsd conduet iixem f(ii) nend the
(50) will be described specifically. Each-of the

@lodsting BatestrApPEPITLE GAd e V&R (b YS9 uimsl to form

di nensions of 7,000 min a lateral . direction and 1, 200"
g g tHEr ARLaPTERR B 1oh CoRfycEAvE FhHEt i Gl ofatthe
51)., .thereof ., 60 conducti parts. (52) for connection
sPES el aR g SO OB D86 Rn Hete | TR fo tRin
l.ate ik ect | i SLate | f K -
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connection, its dinensions are 40 min the latera
adnteetipporasd BPOp@Mmpheriahepsertibseal abstit eqtd on, the
thi ckness is 150 gm the projected hei ght of ‘
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




the projected part (54) is 25 Nm and the thicknesg,gf2006
the insulating part (53) is 100 gm Conductive parP

for non- connection are arranged between the

conductive part (52) for connection |ocated nost

outside in the lateral direaion and the frane plate
(41) Each of the conductive parts for non-connection

has di mensions of 60 gmin the lateral direction, 200
min the vertical direction and 150 gmin thickness.

Theshike sg»a hes%‘sne 3?4 e%ft Egeeaéﬁf&fedche

portions) of t e part e supported 1n each of

t Benghasiv& FHHSOL (0PI @@Ll a/orﬁ%tcBiQJﬂ V&bl hfed2nd Sire 40
20 Jim The content of the conductive particles in the

cpRductine RS 1( a2 eE0lof HMEGIONL Aneaed frdike)
elastic anisotropically conductive filns (50) was

| avestigat edkhAshiakhessl is Iﬂueumqn&g@tpM@§Eéﬂgaﬂhé¥§Kt of
internms of a volune fraction in all the conductive '
pan¢ spXGRctfaat peonnddd) ois AT Meychnd mhantkickhess of the
ani sotropically conductive connectors in total were
ptoRybRElnariRegd dAfsots oI din.y Cendaticives @acsanber ongn—
tropically Conductive

are referred to as "
et oo o ST AR SLpeen [PeLsARARS T U Part (52)
-QRQqu égiq& iggggg&tﬁoék Of CIQ%P:EI Oaré%é%?é%ear

| nspec um na ceram C

t@ﬂé@llo% %erd' Lthgogﬁarﬁe’g pﬁ)&%ns(ﬁ%] %&H( o%otﬁé %omctive

used as a board material” to produce a circuit

(Bed Hod E‘l%l%e%hﬁ@cti&h WRisCR i mbASPERS o @ Yt EQdefe
(32) had been formed in accordance wt e pattern
Cni&ﬁﬁﬂpﬁdkﬁ@tﬁanthﬂﬂp@ht&hntﬁé %EEtlcal 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 pm. | |

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




el ectrodes to be inspected in Wafer W for test. gTAh$ 2006
circuit board (31) for inspection has dinensions of 30
cmx 30 cmas a whole and is rectangul ar. The

i nspection electrodes thereof_each have di nensi ons of
60 Nan in the lateral directfdn and 200 min the
vertical direction. The resultant circuit board for

i nspection is referred to as "Circuit Board Ti for

i nspection”. <Evaluation of sheet-like probe> (1) Test
1 eiprogiani ng. ropdy tfK betarearscadpei ai hopet ectueadel to
structures) Sheet-like Probe M, Sheet-like Probe M,
Skeetirpke cirabd Koagdd (Sheefoli kesgaralienh2 imewhich
respectively _evaluated_as to the insulating property

beRBERTLOF oF 1 T odsPe dBrddBadt berit uradrady iphaccordance
f ol |ow . Vafer W for test d

¢ Bat0 BBF PR S Irh ST EETBERI Y ot} J9 Pk CeRBert T
PLODE: VBT AT {AN9ed Q0 k0§ $ynface of, Yater W for.
test In a |gnnent In sucﬁ a nanner thaP tne

r g$PEgt »b%a&aom)S%Jlag%sgtgge%&&%%spaﬁ{ng%s%4}% eof -gre. o

| ocat ed on the electrodes € i nspecte fer

f80 t@Sds AMhdNESQhROPECALLYALANGUCT iTHE ¢RBHSLE n Was
arranged on this sheet-like probe in alignnent in such

el@dtedddhathelrBerr €5PRChAVE LiGRAWSbhYEoPpadd nd Gh the
connection thereof are | ocated on the back-surface 6

AprtdrZ006 84 tébecindde0pam snoftheheestipetl- ldike cptohe,
Crcuit Board T1 for inspection was arranged on this
af e giesyitealt ¢irevhddeeand feonadaspertionr als gefenrefinto
such a manner that _the respective inspection

h
octPddds 't Reredf ThrkPT JstdAR he

<Evaluation of sheet-like probe>
:(1) Test 1 (insulating property between adjoining electrode
strugtures)

Sheet-1like Probe M1, Sheet-}ike 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




conductive parts for connection of the ani sot r opigghlinr006
conductive connector, and Crcuit Board Ti for

i nspection was furt her pressuri zed downward under a

| oad of 118 kg (load applied to an el ectrode

structure: about 5 g on the 8&verage). In this

process, that shown in the followng Table 1 was used

as the anisotropically conductive connector. A

vol t age was successively charged to the 23, 580

isRechiaenpek-ect s pdese idhdddauikt Beahd, TtifQlit Board T1
|nspect|on and an electric resistance between the

ifRsPeskhertebaChE9derradgaMainC hnt BeanDédage itad 1been
charged, and another inspection electrode was

weasiucedvas cannetect rirc dldgngtanceén $het el mahher that the
referred to as "insulation resistance") between the
gkspertdeestinspettem gl agogdheethbidel prgbe ocetefli ad the
~a proportion (hereinafter referred to as "proportion
PﬂﬁH§GP§?|Bﬁrﬁ%JfQHWFQHWﬂCtﬁéasaflF@F;ﬁﬂ%ﬁQ$r0§FC@ﬁiEh
the insulation resistance was 10 M or |lower to a

ﬁ’@ﬁgﬁf: ﬁﬁe ﬁ%‘il]ﬁ‘f%tc’w&?dt TRt BeFoh 'q']eéoﬁ &HEEeFElon
heet - i k b di f t
FaenE REDEE) Py 1Rt 157 BPEREFRCArIPhepestioA fof 16 kb

I
(BT BB B0 12 LT R S48 e

sheebgli ke 7r q{@ﬁ%nb%%égﬁﬂ ety GRdUClhVene following
ConnecterProportlon of Insulation Fannie E

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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1IN 2C 40% (2) Test 2 (Connection stability of
el ectrode structures) Sheet-Ilike Probe M3, Sheet-l.ike
Probe M4, Sheet-like Probe N3 and Sheet-Ilike Probe N4
were respectively evaluated as to the connection
stability of the electrode structures to el ectrodes
to be inspected in the following mnmanner. Wafer W2 for
test was arranged on a test table equipped with a .
\txlg[atbge gh roomtenperature (25C), a sheet- |ike probe
$Oart ged on the surface of Wafer-W2 for test in
alignnent in such a manner that the respective front-
surface el ectrode parts thereof are | ocated on the

el eqgt rodes tloghe iNSRESGE eq tre®brtignor
ani settropicdll v conduct VA connect.or. Was Al
thig sheet- al i gnme@tl i n such a edger

t hat| Exdgele ¥ gspective comdyctive partsfor—fonnection

therjeof arel | ocat®td on the back-Gdrface efectP

parts of the sheefylike probe, (E:YBCUII Bohar d ﬁl%for
\/

! 183 £ ! )
i ns ecﬁ|oﬁwﬂﬂs_arrnngpd fa¥a) fh;q anisotrap ca

congde®Pel connechog i n alignmentCign  such| a na?%er

t hat—ttre— l:bpl:bti veThnspettton etectrodes—tirereof—a
| ocated on the conductive_ parts faor connection
{(2) Test 9 {Connection stabQ§1%y og efectro'e 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




6 April 2006 86 of the anisotropically conductives Apr] 2006
connector, and Crcuit Board Ti for inspection was
further pressurized downward under a |oad of 118 kg
(load applied to an el ectrode structure: about 5 g on’
the average). In this processg that shown in the
following Table 2 was used as the anisotropically
conductive connector. Wth respect to the 23,580

i nspection electrodes in Circuit Board Ti for test,

Zggi%ﬁgtrﬂfééé¥% %E%ﬁﬁ?y%gkﬁgeg%g% %é?ﬂg;ﬂyrg?ﬁgg Circuit

roades el ectrica conn e
t - | ' Lcal
B e el gy AL ARHEORLES Moo

Shi¢EES SA VRIAG Jreaser fg, (898 dahid fed/@lou@nobtBerode
electric resistance value neasured was recorded as an

ed epkdiCrd esipanceg( ber ehoad+eradaf er et @S ocess,
"conduction resistance") between an inspection

etlert radevmofinCtheuifol Bowitly Tradler 2 wiaspeséd ofis aftte an
el ectrode to be inspected of Wafer W2 for test to
famigs et yrgserilivogopdes bl naf cameaadfoar.red to as
"proportion of connection failure") of neasuring

poi nt s"ER TEERRH thve ti6nddeFRBNIR R SHiTc e 1RaET2dES of 0
D55, 2 o TPRELELDS, P T TS BOECE 13 e
A Ot b EAES el AT RO R D i e e
U ot sl AR Ay
RIcesBistiZed codPuBYEF thildRIfd WRadoof +dd8 i Radssively

applied to an electrode structure: about 5 g on the
acersager ,t endbtahal &t value of the electric resistance value
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
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the sane manner as in the above-described Process (1)
This process is referred to as "Process (2)". The
pressure against Crcuit Board Ti for |nspect| on was
then rel eased, and the test ®a@ble was then cooled to
roomtenperature (25C). This process is referred to as
“Process (3)". The above-described Process (1),

Process (2). and Process (3) were regarded as a

%{%ﬁor&% ‘b'%ec‘a}ﬂﬁlaéti‘@ﬁ £ g_h.‘e”‘:t?lu%'h% ESHS%&%&O%SS L:Ln

nNes 1 n total When the conduction resistance 1Is

Ofhdli LRf— d%gehlbadshﬁs&eés key)pr obg: & o dddculst rb@eReea
actually used in electrical inspection of integrated

Ctd Al t'Prdooesed (pn”a wafer. The results are shown in
Table 2. 6 April 2006 88 m\ON E 000oLn~r 0d N. d ao

The pressure against Circuit Board T1 for inspection
was then released, and the test table was then cooled to
room temperature (25°C). This process is referred to as
“Process (3)”: | ‘

The above—described Process (1), Process (2) and
Process_(3) were regarded as a cycle, and the cycle was
continuously repeated 500 times in total.

When the conduction resistance is 1 Q or higher, such
a sheet-1like probe is difficuli to be actﬁally used in
electrical inspection of integrated circuits formed on a

wafer.

The results are shown in Table 2.
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April 2006 89 CLAIMS 1. A sheet-like probe

conprising: a contact film obtained by holding a
plurality of electrode structures arranged in

accordance with a pattern cd%esponding to respective

el ectrodes to be connected and having a front-surface

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

CLATMS

1. A sheet-like 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
surface and a back-surface electrode part exposed_to a back
surface by an insulating film composed of a flexible resin,
énd

a frame plate supporting the contact film.

2. A sheet-like probe suitable for use in 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



surface by an insulating filmconposed of a flexié%q%ﬂ2006
resin, and a franme plate supporting the contact fitm
2. A sheet-like probe suitable for use in electrica
i nspection of a circuit device, which conprises a
frame plate made of a netal goin which a plurality of
t hrough- hol es each extending through in a-
t hi ckness-wi se direction of the frame plate have been
formed corresponding to an electrode region, in which
electrodes .tq.Qe inspecied have. been forned, of the
RS AP TR APARE R oG e SR PRE T e ok “hpped
ARl ANl L 1o BirLANLACERE T L SUPRANLCTaRY Bach of the

p e ol es

periphera ortion about tI respective through- _
i M edhdd R ukkates Yoeseidhfachohst BS @@;ﬁ@&été‘d ¥ the
a

is conposed of an insulating filmformed o

fi e de veedhroagH-RbBEL 1100 Friadet PI&6e ext endi ng
through in the insulating filmin a thickness-w se

di rect Bon & hdreeaf-liker angied $unitadder dancese Wt helectrical
pattern corresponding to a pattern of the el ectrodes
tindredyiopectfed Fhrehet efescigondehieli crmpntsench frame
having a front-surface el ectrode part exposed to a _
RIGHte s diof ¥Béchf aeP lpr3titncd sbhrerebcmtecteadh prasading

a back-surface, el ectrode pari, exposed tqo a back

PR OF B eh CORI S i o a AR LR b i ane. plate
| ectrod ' rr.anged so as to be located .

e e et e Thr ARG 6% B Rl pPERER gen

respec lve . e ! rane |
{%Ilﬁ.hﬁletelle'ckggﬁégb_@o U taphe Lol HSEe i te&l %tﬁdeﬁel of the
| nSpeCtI on O a circuit devi ce, i ch conprises a

foiadi thhabecel MBI A 2] WbaklktyoBfiddHoughnhokas a
each extendi ng
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.




through in a thickness-w se direction of the framges. 12006
pl ate have been fornmed corresponding to an electrogrl
region, in which electrodes to be inspected have been
formed, of the <circuit device, which is an object of

i nspection, and a contact fihmarranged on and

supported by the frame plate wherein the contact film
is conposed of an insulating filmforned of a

flexible resin and el ectrode structures extending
through in the insulating filmin a thickness- w se

di rect ? on Tersdsret-aikangEebs moseceingnte WY e of

ttern LQLr 6spo ding.to a pattern f t he el ectrqde
e ags | n§8e§ SHARA HaVISRS FOFT 6AP %‘Elﬁ%ee]eﬂcé%tlf% e

h
r_w RS Pl SL LA E, Bt LGNS it

Sq\!;r&r@eﬁe 9f al fgeepniacy séad%fagﬂee@g&pf the

ectrode structures 1s arrange as to be | ocated
i n thegrespacthuett hipagh-did %%cb@diﬁ& td ré}[f dHeabe.
4. The sheet-Ili ke probe according to claim wher ei n
alplimsabi ty Bf wnated Hd mtbndspam&nttr@f eQaelirode
other are arranged so as to align along the surface of
tsheuchkname pkate.td 251 iUm,2606 fHe StotHIe nsimpet- bf Kehe -
probe according to any one of «clainms 2 to 4, which is
@é@ﬁtﬁeﬂecéﬁﬁuét¢¥ﬁﬁ(ﬂﬁﬂﬁﬂ'ﬂ@aﬁt Pnsfecti on of each of
a pluralit % integrated circuits_  fornmed on a wafer
in a stat&hsf SPﬁ%t it pr@beTﬁgcgﬁ@eqqrqq(@rm op& of

di f I 2 10 5,
BLAeR her TRoh (HRSHT dhiPeae obEr Qe heas e coons o5 i0
ghcﬁngftPﬁeté&éﬁtfgﬂgx§ff% thpgs 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-



el ectrode structures is at |east 5,000. 7. The .
sheet -1i ke probe according to any one of clai nBGZ‘A‘]frg2006
6, wherein the front-surface el ectrode part in each

of the electrode structures is in a projected form
protruding fromthe front surf¥ace of the insulating

film 8. The sheet-like probe according to claim?7,
wherein a ratio of the projected height of the front-
surface el ectrode part to the diameter thereof in the

ekgphiedevat hUEI LIS i rhed bR Bhe adhe itk bikerrode

probe according to any one of clains 1 to 8, wherein

t parel ent tRdecBédtieider etiracterard by |inking the
front-surface el ectrode part and the back- surface

el ectrdde p@nte tlesadliket bepbéhsotgiy e tor tnycone up £
part extending through in the insulating film 10. The
shéeims i ketpribe vdeseidi hiye t coaifioiretobf thagas themnal
9, wherein the back-surface electrode part in_. the
cPERERBHN T UdteufaaRgsPha brarts fadr MestoB khi0s4ke
net al as a netal formng the frane plate. 11. The

- Pk |%’§]

sheet Apr%?f’&%@c&?ﬁ' oL Tife Sé‘f?e’ccilélf?rsprfqeo

1 fi d of

2%6%0 gggrn%nfu&ﬁ%\%‘ %gt aI s (form%ewéé%gn%{lﬁegg%? surf ace
el ectr gsm@ﬂ% A 4Pe ‘Eleex‘ﬁL’EQQfaftﬁaH& & mefal Tgafate
sheet - |ke probe according to any one of clains

oy Vﬂ%ﬁﬁtﬁ_‘ﬂ@r therapefbigsientnoh khoear rbPefd@ling
expansion of the frane plate is at nost 3 x 10-5/K

LEhsA qioee$s 1hor vhiaducingeehe ighegtal i ke fiobeed on the
according to claim9, which conprises the steps of:
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 o
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




providing a |lam nate material having a netal pl at@AEHfZOOﬁ
formng a frane plate and a sheet for formng

insulating film which has been integrally |am nated

on the netal plate for formng a frane plate, formng
through-holes in the sheet fgg formng -insulating
filmin the lamnate material in accordance with a
pattern corresponding to a pattern of el ectrode
structures to be formed, subjecting the | am nate

material to a plating treatnent, thereby formng )
ot seinfeget epartsodd drardd ilinkReE Fesprttihpgt clrcuit

t hrough-holes in_the sheet fqr form ng i nsul at i fil m
Y DkedPestt Ak Bt detialdatFofF o ?ﬁf?fg’lgaafr%%ﬂ‘e plate
pl ate, .and front-surface el ectrode . parts,|inke -
e Teedp&ét F@Jém%%%&h%ifrcalﬂet ppgr%? s, llgnvgglﬁk{wécn%lé ntBugn
sn%kije%cthitagg EQS?”%J@rLe&’l ate for formng a frane plate

to a i 1

n etching treatnment, thereby formng a frane

plate,;§n aWhi-6Het BE PY MR 185 Hia e DERS £ -OriNRd pribe
The process according to claim 13 for producing the

- sheelrdiinke tBr 8he, onheseidrdile metal 1pl ate for formng
"a frame plate I's subjected to the etching treatnment

‘to form 93 abaekbsucdat eswel wdtlrroderpase sin | grkethcttdnghe
short circuit part by a part of the netal plate for
fedremitng ca 1f Laspept e ofasaghl Pfag pbirdlign ké fpiagrated
plate, in which the through- holes have been forned,

5. reRiEsoBerRad dOr Ghpia g 1t ReSERBR(2] iThe ppdpE. which
according to any one of clains 1 to 12. 16. A probe
CRM®TSGiCabl e for use in conducting electrical

- Inspection of; #3¢0, Q" £8-PLULALLL 60T ohNheBEM £ G ursace 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




circuits formed on a wafer in a state of the waf .
which conprises: a circuit board for inspection?{%#Fk%OO6
front surface of which inspection el ectrodes have

been formed in accordance wth a pattern

corresponding to a pattern ogsel ectrodes to be

i nspected of the integrated circuits of the wafer,
which s an object of inspection, an anisotropically
conductive connector arranged on the front surface of
the circuiit board for inspection, .and_the sheet-Iike

g HEcedridi fPPECTARY At @ &wgaiity 19 Hhregtgeed
on the fraont surface of . the anisotropical
SORURHT & CEBRReBEOR, 155 AP ihepBeeT ol appdl diltfs F5P®

' it l.ces i [ e . Car .
St s o et £E T LRLOERLEH Anspection
PanRt U koraeeRduetino: £l atldCal kRspgstdon of each
of a plurality of integrated circuits fornmed on a
wafer in a state of the wafer, which conprises: the
- probe card according to claim16.. 19. A wafer

i nspection nethod conprising 6 April 2006 94
electrically connecting each of a plurality of

integrated ‘circuits formed on a wafer to a tester:
t hrough the probe card according to claim16 to
performelectrical inspection of the integrated
circuits forned on the wafer. 6 April 2006 95 ABSTRACT

Di scl osed herein are a sheet-1ike probe capabl e of




surly preventing positional deviation between
el ectrode structures and el ectrodes to be |nspect%%F12006
by tenperature changes .in a burn-in test, even when

the object of inspection is a wafer having a large

area of 8 inches or greater g1 dianmeter or a circuit
device, the pitch of electrodes to be inspected of

which is extrenely small, and thus capable of stably
retaining a good electrically connected state, and a
producti on process and applications thereof. The
sheet-1i ke probe of the pﬁgggﬁ¥*ﬂhvention conprises a
contact_.fil m oht |ned b ho uralit

ol ect r & dPPER: FEE T3 ébgﬁe a&&%ngﬁ%%gxﬁﬁﬂ?Q}e of
ngLG%?%%ggﬁgéﬁﬁPEz%ﬁQiB$r0n§Q§f§¢Mﬁlﬁl%%%egd §e&£&§§%

conn Ing a surrace ectro e par

exppsetut Os add Ulect38RECE, A n NACK-SULE A Bnperature:
el ectrode part exposed to a back sSurface by an

| B5&th@és Noh fd 1HA:60TROSEL Of evded | vidibl1@ e @BHBCt @nd a
frame plate supporting the contact film

inspection is a wafer having a large area of 8 inches or
greater in diameter 6: a circuit device, the pitch of
~electrodes to be inspected of which is extrémely smali, and
thus capable of stably retaining a good electrically
connected state} and a production process and applications
thereof.

The sheet-1like probe of the present invention
comprises a contact film obtained by holding a plurality of
elecﬁrode 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
surface and a back-surface electrode part exposed to a back

surface by an insulating film composed of a flexible resin,

and a frame plate supporiting the contact film.




