- DESCRI PTI ON  SHEET- LI KE PROBE, AND PRODUCTI ON PROCESS
AND APPLI CATI ON THEREOF TECHNI CAL FI ELD The present
invention relates to a sheet-like probe wused in
el ectrical inspection of circuit devices, and a
~production process and application thereof and nore
particularly to a sheet-I|ike probe SU|tabIe for use in
conducting electrical inspection.of, for exanple, a
plurality of integrated circuits fornmed on a wafer in
a state of the wafer, apndsarppodtieti on process and
applications thereof. BACKGROUND ART In electrical
i nspection of, for exanple, wafers, - on which a great
nunber of integrated circuits have been forned, or
ci rgliiT deWEc BBOBE , bl tRRSHIUC TFANt EREUEHS D APPLICATION
seni conduct or devi ces, a probe device having
i nspecti on el ectrodes arrBRBRECT n accordance with a
pattern corresponding to a pattern of electrodes to
be inspected of a circuit device to be inspected is
Q%N & probe device, may be used that, on
|nspect|on el ectrodes (inspection probes) each
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circuit device to be inspected is a wafer, 2 on which

augE@ain ndeiriehli Ahegeat fsh Ci i Qs ihayey Desn, and a
formed, it is however necessary to arrange a very.
gpeeduciiumberrook sisnspeé capohi qrioles theenopr caut thcare of
a probe device for inspecting the wafer, so that such
apiﬁkﬂﬁplarly to a sheet-like probe sultable for use in
conducting electrical inspection of, for 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 insgspection 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 compesed of a pin or blade are
arrenged-

-When the circuit device to be inspected is a wafer,




devi ce becones extrenely expensive. In addition, when
the pitch of electrodes to be inspected is small, the
production of the probe device itself becones

difficult. Further, since warpage generally occurs on
wafers, and the condition of 2the warpage varies with"

i ndi vi dual products (wafers), it is difficult in fact
to stably and surely bring inspection probes of the
probe device into contact wth a great nunber of
el@cthades at grbeti neRect eF 9RtthLatd@f@Ircuits have been
respectively. For the above reasons, in recent years,
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circuit board for inspection, on one surface of which
a pimbpezl pfyip$pednspeattiobeselipet rodeddiave béea posied
in accordance wwth a pattern corresponding to a
p&EVAFR 6PTelTRe By tihehuaiphspretiddt sHch a probe
ag#fotro icallg conductii ve sheet arranged on one _
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each extending through in a ness-w se direction

OFutBRet Nsepdd NGi:ghGet gb8ELa1 fPIoRXAUPLE, whhErs, and the
following Prior Art. 1 and Prior Art. 2) The

sheetlitike @f obie iwarphgh @apraberiaar dnkisvisperidicaldns
described- As illustrated in Fig. 42, this 3

sheefers ke r obe GG fhaslta b efddd eccisteblarandsuimtlivng
sheet 91 conposed of, for exanple, a resin such as
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el ectrode structures ?5§fxtending in_a thickness-w se
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awafer, respectively.

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




pattern corresponding to a pattern of el ectrodes to be

i nspected of a circuit device to be inspected. Each of
the electrode structures 95 is forned by integrally
connecting a projected front-surface el ectrode part

.96 exposed to a front surfaceé of the insulating sheet
91 and a plate-like back-surface electrode part 97
exposed to a back surface of the insulating sheet 91
to each other through a short «circuit part 98
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the insulating sheet 91. In addition, a ring- like
hehdéngo meddigio B8 eENPOSLde np Or £xagphesudh cay am ¢
i's provided at a peripheral edge portion of the-
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control thermal expansion of the insulating sheet 91
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positional deviation between the el ectrode structures
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changes a burn-in test, However, such sheet-11i ke
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af o difdRd s and 1arRst 60 Detmrendt e ¢hectrooes dRnebeing
inspected is 160 mor less. As a sheet-I1ke probe for

4 aondiuciterg firdapesht pacOfe 1ste caswphet, 96 tedfosed to a
necessary to use that having a large area :

corargs pondiang d the waderatamdy satekefdtar) GO late-like
10,000 el ectrode structures arranged at a pitch of
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expansion of a material form ng the wafer, for
é&%ﬁnﬂqguyﬁtppgoﬁhpgta&&nﬁo each other through a short

circuit:part 98 extending through in the thickness-wise
direétion of the insulating sheet 91. In addition, a ring-
like holding 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
expansicen of the insulating sheet %1 in a plane direction
thereof, thereby preventing positional deviation between
the electrode structures 95 and the electrodes to be
inspected by tempefature 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 MUm or less. As a sheet-like probe for




3.3 x 10-6/K, while the coefficient of |inear thernal
expansion of a material form ng the insulating sheet
in the sheet-like probe, for exanple, polyinde is
about 4.5 x 10-5/K. Accordingly, when a wafer and a
sheet-1i ke probe each having4a dianmeter of, for
exanple, 30 cmat 25C are heated from20C to 120C, a
change of the dianmeter of the wafer is theoretically
only 99 gym while a change of the .dianeter of the
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1,350 gm ‘so that a difference in thermal expansion

betweeha botdwisy b 22kgemarers drgeaididigf er ensevdfer and
t he absolute quantity of thermal expansion in a plane '
dieteteion % s0husedobhébheehecthwlanafterucandet herranged at a
“insulating sheet in the sheet-like probe as described
aboveh ¢f 1&0 dinf foircdktsto surely prevent positiona

devi ati on between the el ectrode structures and the
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el ectrically connected state cannot be stab

rsted nadkd brade Eon, e LML Whed1kha:abj E@tal@cfut 4.5 x
inspection is a small-sized circuit device, it is
dl@f{KLntAqa@n@;mgﬂy praventvaiesi kindnal sdewi-atiken probe
between the el ectrode structures and the el ectrodes
terde Havdpec redibypeternpler atar exehpiges3Dne het K G- ane
test when a pitch between the electrodes to be
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wafer is theoretically only 99 Mm, while a change of the
diameter of the insulating sheet in the sheet-like probe
reaches 1,350 Mm, so that a difference in thermal expansion
between beth is 1,251 Um.

When a great difference in the absolute guantity 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 ig difficult to surely prevent
-.positional deviation between the electrode structures and
the electrodes to be inspected by temperature éhanges in
the burn-in test even when the peripheral edge portion of.

" the insulating sheet is fixed by the helding member having
a coefficient of linear thermal expansion equivalenf to the
coefficient of linear thermal expansion of the wafer, so

that a good electrically connected state cannot be stably




that a good electrically connected state cannot be
stably retained. In order to solve such a problem
Prior Art. 1 proposes a nmeans for relaxing the

t hermal expansion of the insulating sheet by fixing
the insulating sheet to the -+holding nenber in a state
tensi on has been applied to the insulating sheet.
However, in such a neans, it is extrenely difficult

to evenly apply the tension to the insulating sheet in
alk-bradisgctions of the plane direction thereof and a
bal ance of the tension applied to the insulating
sheet it3 ahangesh pyevdrofficngthbeor} @ed radanspedeiomess a
As a result, the insulating sheet cones to have
asnabt +oped rirred ratfle v expansi ars, dsdfi.bat t evwersusedry
the thernmal expansion in one direction of the plane
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other directions intersecting said one. direction
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vi ati on between the el ectrode .structures and .th
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conplicated step of bonding the i nsul ating sheet to
thecdioledi.ng menber under heating is required, so that

a problemthat increases in production cost is

i ncurr &d ardsesto Bolee Anth 4:pddpames@rRatrehtt. 1
Application Laid-Open No. 2001-15565;

proposes 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
insulating 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 éheet comes to have anisotropy on thermal
expansion, so that even when the thermal expansion in one
directibn of the plane direction can be inhibited, thermal
expansion in other directions intersecting said one
direction cannot be inhibited. After all, the positional
deviation between the electrode structures and the
electrodes to be inspected by temperature changes cannot be

prevented.




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
foregoing circunstances and has as its first object

the provision of a sheet-like probe capable of surly
preventing positional deviation between el ectrode
structures and electrodes to be inspected by
tenperature changes in a burn-in test, even when the
obj ect 19f hASPESE] O ik R WRECE s« NAYl NG R1LRLLE 38R to
of 8 inches or greater Iin dianeter or a circult
deMiCeo1d iRy Rik®Brof netestddes thatbenk nepesiad afs been
which is extrenely small, and thus capable of stably

r eppl edigtergaod el ectpltadiad carpectedosdaie.tha

second object of the present invention is to provide
alpsobesna spaklte tof the otuiciimg aecgheet uhdke Fedieg iy
which in a burn-in test, positional deviatjion between
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tenperature changes. is surely prevented even when the
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of 8 nches, or greater in diameter or.a circujt, .
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whh ch s -8%tkggnely small, and thus a good ‘
el ectrically connected state is stably retained. A

third pbjectaef. thesppasest PAVEN! izgp1lisatOoRl OV dlpeh
probe card capable of stably retaining a good
atectatocaliByseonnected state in a burn-in test even
when the object of inspection is a wafer having a
| arge area of 8 inches or greater in dianeter or a
circuit device, the
DISCLOSURE OF THE INVENTION

The present invention 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 electrode structures and
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
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 producing a sheet-like. prove,
by which in a burn-in test, positional deviation between

electrode structures and electrodes to be inspected by

temperature changes i1s surely prevented even when the




pitch of electrodes to be inspected of which is
extrenely small. A fourth object of the present
invention is to provide an inspection apparatus for
circuit devices, which is equipped with the -
above-descri bed probe card. A fifth object of the
present invention is to provide a wafer inspection
appar atus equi pped with the above- described probe
card. A sixth object of the present invention is to

waf er i.nspection nakln use o
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accordance with a pattern corresponding to respective
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el ectrode part exposed to a front. 8 surface and a
batckk surfedeg neldect r ode part exposed to a back surface
by an insulating filmconposed of a flexible resin,
and a Pr&rerdl dieSupfohrngT etrn e oritvaextipn| As to provide
Accor(%;ipé:UI to the resent i nvention, there is also
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a thickness-wise direction of the frane plate ave
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whi.ch ‘el ectrodes to be inspected have been forned, of
tietci rduietl edevbdes whilsh iinspartel) ectwioich is extremely
sﬁall.

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 epparatus equipped 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 invention, there 1s provided
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




i nspection, and a plurality of contact filns each
supported by a peripheral portion about the
respective through-hole in the frane plate, wherein
each of the contact filns is conposed of an
insulating filmformed of a fBexible resin and
el ectrode structures extending through in the
insulating filmin a thickness-w se direction
t hereof, arranged in accordance w th a pattern
CRRirgspendhada 9 ek Ralrtral pletheod zﬁﬂto‘éﬁﬁosé@ R€ a back
i nspected in the el ectrodé region and each having a
-f santasdr bacen el eatiradegpdh tm exqisedd @ raaf FOStible resin,
surface of the contact filmand a back-surface '
eladt rofeaparplasgosegortona beekcsurcacéeidh. t he
contact film and each of the electrode structures is
arrangéﬂx§6da§gt§0béh$cﬁﬁﬁ%ﬁ$ﬁ ANVReti¢espartrievés also
through holes in the frane plate. According to such a
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are for din the fra glate correzﬁondln
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ahb 88geshdm &t%nrdqage@hw@gﬁ mrplégfthheb{ﬁgsml;ge Srellcion
in area, and each of the contact filnms small in area
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expansion in a plane direction of the insulating film
thbeeofodsoradian , t he whbel ralesxpaersi on bé idmpected have
insulating filmcan be surely restrained by the frame
phrege. fastdiafglthe Phranburdeviise t wbichpbsian @@alect of
devi ati on between the e| ectrode structures and th
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wherein each of the contact films is compased of an

insulating film formed of a flexible resin and electrode

structures extending through in the insulating £ilm 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 f£ilm and a back-surface electrode part exposed
to a back surface of the contact film, and each of the
electrode structures is arranged sc as to be located in the
respective through-hcles in the frame plate.

According to such a sheet-like probe, the plurality

cf the through-holes are formed in the frame plate



greater in diameter or a circuit device, the pitch of
el ectrodes to be inspected of which is extrenely
-small. As a result, a good electrically connected
state is stably retained; According to the present
invention, there is further %rovided a sheet-like
probe suitable for use in electrical inspection of a
circuit device, which conprises a frame plate, in
which a plurality of through-holes extending through
| BoRrd i SkNeSs+W $8dL1 861 Q_ieg{ihﬁx,f'ﬁﬁnﬁhp&;@ttﬁle have
been formed corresponding to an el ectrode region, in
whl ebr b eed rades Laspectaspeciedhdmyvechrea, fof iy cdfrcuit
the circuit device, which is an object of inspection,
amelv gce covitiadt ibi theackhinged Drirsptcsippor tled doptare
frame plate, wherein the contact filmis conposed of
ahi s 1A zranggdl 0 nf Ehen fospretisfe Fhncaghbheleediay &sd small
el ectrode structures extendi ng thrqugh in_the )
iﬁ%pﬂ%ﬁ%wu?qq ERCPNCA HRF RISt fild@SgPpatt  bh area 1s
t her eof ,, arranged in,_accordance with a ttern . .
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of the contact film and.each of the el ectrode
stedictdiresi by aneangetk sgiatas t Acberdnedtyed innat bern—in
respective through-holes in the franme plate. According
tesucipom isheetl| dkelpriohe batheepl ahal lyctofdd Bgructures
t hrough-holes are forned in the frane plate
o1t ddpordicn§reees heo dredirsews bedgbgn L erpe vt chenges
el ectrodes to be inspected have been forned, of the’

&S @pnely prevented. even when the object of inspection is a
wafer having a large areé 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 electricalliy 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 a 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




device, which is the object of inspection, and the
contact filmis arranged on the franme plate in such a
manner that the electrode structures are |ocated in
the respective through-holes in the frane plate,
whereby the contact film is upported by the frame

pl ate over the whole surface thereof, so that the
thermal expansion of the insulating fil-mthereof in
the plane direction is surely restrained by the frane
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Accordingly, tn a burn-in test, positional deviation
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be inspected by tenperature changes is surely
pregentedeevish tieerottheaobprgsd afn idkpadhnes kit a

waf er having a large area of, for exanple, 8 inches
opagteaherorresticaniBingr tor aapditeir cua ttheeeileefreties to be
pitch of electrodes to be inspected of which is -
exPFBRELY st (havAggaar E5a1t; S sl ediestrPigapeyt exposed
connected state is stably retalned I.n such a

shBef- FTRRL pHyféceacpl GRaI POV Tt dorttadrnd fj Pagk—surface
|n ependent of each oth e ed £59,as 1o
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afign-af rame p

sheep- | ike élafc%b%% %g%%%@gréé’e th%ﬂt%%%Qt isg Fi’%}‘idyéﬁ‘ so

may be suitably used for conducting electrica
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circuits formed on a wafer in a state of the wafer.

Theasdeeladd ke probes according to the present
invention are extrenely effective when the pitch

bet weedccohdind et rogd st sheelreske sprgbd 0 250 pAprapdty
the total nunber of the electrode structures is at

| @hsths, Jopudhthehessheet IPTIGE polids AEeBRdPhEte o t he

resent
pcorrespondlng 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 contact
film is arranged on the frame plate in such a manner that
the électrode structures are located in the respective
through-holes in the frame plate, whereby the contact film
is supported by the frame plate over the whole surface
-therecf, so that the thermal expanéion 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 ﬁhe electrode structures and the electrodes to be
- inspected by temperature changes is surel& prevented even
when the object of inspection is a wafer haﬁing a large

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




invention, the front-surface electrode part in each of

the electrode structures nay preferably be in a

projected form protruding fromthe front surface of

~the insulating film A ratio of the projected height

of the front-surface electrddle part to the di aneter

thereof in the electrode structure may preferably be

0.2 to 3. The electrode structure may preferably be

formed by linking the front-surface el ectrode part
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through a short circuit part extending through’in the
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the el ectrode structure may have a part fornmed of the

samenareical sasta 12 seilly forgdingdthe frame plate. A

coating filmfornmed of a high-conductive netal may be
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el ectrode structure. The coefficient of l|inear therma
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nDSIVS 10-5/K.  Accordinhg.to the present invention,
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formng insulating film which has been integrally

| iatdgeatiednoprt Bech net &l hateikorof of Midirad lar @fRcuits
plate, form ng through-holes in the resin sheet for

fformmeigoni ASwWhAéT noh fd |sMate biethamra@d:e material in
accordance with a pattern corresponding to a pattern
of el eite ggeeet—1like probgs according to the present
invention are extremely effeciive when the pitch between
the electrode structures is 40 to 250 Mm, 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 thé
electréde structures may preferably be in a preojected 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 électrode 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




structures. to be forned, subjecting the |am nate
material to a plating treatnent, thereby formng
short circuit parts formed in the respective

t hrough-holes in the resin sheet for formng
insulating filmand |linked ta2the netal plate for
formng a frame plate, and front-surface el ectrode
parts linked to the respective short circuit parts,
and then subjecting the netal plate for formng a

f p ; n [ eatment, thereby formng
a&%ggﬁekﬁ%@kﬁé(%%% f%%ﬁghgg%%%Ugh-holes have been
formed.n |R;tR8GPEOGESS REEOLE BOn NG I RSSR netal may
i nvention for %3 produci ng the sheet-like probe, i1t is
pref epatk€ drhathet BackiBhatadd aliecf@babopatngim dHane

pl ate be subjected to the etching treatnent to form
batkesusdace relogatrerode parts linked to the short
circuit part by a part of the netal plate for formng
a fram@hpl aveffasiend lofad ihepm Heetnwel dxramsiphat€, the
whi ch the through-hol es have been formed. Agcording to
t hE2RE RlEtite MIveRtEbarabherke iad yeet. 3 3t197/Furt her
provided a probe card conprisipg any. one of the
Sheet - FFRETPIEBES daibc P HBE™AHVED Acfor dPAg St &° L HE-11
p NV LqQn e d et tibl _further ..
p%ggﬁyéﬁlgxﬁﬁggg %aé%géﬁFiﬁb epf8§?ﬁ%%gi% ﬂ%ﬁﬁﬂ&éﬁFnEIObe’
elecd | GlpsB8Reeht 0B Qis each of a plurality of
mtegrateé> circuits fornmed on a wafer in a state of
the wateridiMy ch 1ceBRitsesstar L1 tidhtinBoar Ret®l plate
i nspection, on a front surface of which inspection
efectfodenghavérbeenpiorarechd A abeot dancefomiinly a

pattern corresponding to a pattern of electrodes to
insulating film, which has been integrally laminated on the

metal plate for forming a framé plate,
'forming through-holes in the resin sheet for forming
insulating film in the laminate material in accordance with

& pattern corresponding to a pattern of electrode

structures to be formed, subjecting the laminate material
to a plating treatment, thereby forming short circuit parts
forméd in the respective through-holes in the resin 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



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 -1 i ke probes describedlabove arranged on the
front surface of the anisotropically conductive
connector According to the present invention, there is
yet  still further provided an inspection apparatus
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descri bed above. According to the present invention,

theter g1yt b4 $bihind W themeppoytdesk awfeited to the
I nspection apparatus for conducting electrica

| aspettid dreaftmeachtof farmplhacktstyfote ¢d@Egoakedarts
circuits fornmed on a wafer in a state of the wafer,
whicked dipribseshorhecprobd cartd Heszrpded dbdhe. metal
According to the present invention, there is yet

skiate fint HOrm3pgve deeRee WaREe | Aspeetl o herndgy the

cggyrisin el ectricall connecting each of _a , :
pt LT iRV 5T iRt 88 SR €d™® GPreUrhsh BTt 6n P Raf &F1ED-
a teStiéciSPéoﬁqu'U‘%%eprggeentcaf d descr bfﬁer?‘é’oi"se 9
performe ect't] cal inspection of crthe T n egratedy

Cé{flbh_i tﬁlrft(ﬂrege rQGi&&P am@frgﬁe%gpé%%fi%iheeany one of

‘sheet -1 ke probes of the present invention,

pasd tdreral-1devi ptbwds kpilweenctihgn@bect rode structures
and the electrodes to be inspected by tenperature

changesccard gy s ehy prevent dchvientdobur theire iestet
even when the object of inspection is a wafer having a
|Hrige dnedhef Browmtdrbs coprgbeatardisnidiadbiet dprovsa in
circuit device, the pitch of electrodes to be
iqgﬂﬁggpéggoﬁlﬁﬁpéhcq% 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
anisctropically 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




extrenmely small, and thus a good electrically
connected state can be stably retained. According to
the process of the present invention for producing
the sheet-Ilike probe, there can be produced a
sheet -1 i ke probe capable of suly preventing,
positional deviation between the el ectrode structures
and the electrodes to be inspected by tenperature
changes in a burn-in test even when the object of

| BeReet EQPLhS: B MafiRlea RAVLRGr 2 b A8 @ CapRE r Sri IChES
or greater in diameter or a 15 circuit device, the
pcbabuetisteslsodes 10 ihepkpspeet&d Lfch Whi 8hpiSrality of
extremely small, and thus capable of stably retaining
aigtedretedteimality comnedted stwdf:r Aecar dtage t@f tiee
probe cards of the present invention, a good

eVegeri cehlgh commedtsed st ate can be stably retained

in a burn-in test even when the object of inspection
is a WafePTRRGI AFra JaTgetareabsre8 i nches or greater
in dianeter or a circuit device, the pitch of
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probe  ‘cards used in wafer Tnspection apparatus fo
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| arge area of 8 .inchés or greatéer in dianeter, or
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i nspection of circuit devices, the pitch of el ectrodes
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DESCRI PTI ON. OF THE DRAWNGS Fig. 1 is a plan view

i thestrirdnrfed shoetitékEopresben dbeordiay-to a

first, enbodi pent of the present invention-
According to the sheel{-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 & burn-in
test even when the object of inspection is a wafer having a
large area cof 8 inches or greater in diameter or a circuit
device, the pitch of electrodes 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 sheet-like probe, there can be produced a
sheet-1like probe capable of surly preventing, positional

. deviation between the electrode structures and the
electrodes to be inspected by temperature changes in a
burn-in test even when the cbhject of inspection is a wafer

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



Fig. 2 is a plan viewillustrating, on an enl arged
scale, a contact filmof the sheet-|ike probe
according to the first enbodinent. Fig. 3 is a
cross-sectional viewillustrating, on an enlarged
scal e, the construction of the contact filmof. the
sheet-1i ke probe according to the.first enbodi nent.
Fig. 4is aplan viewillustrating a frane plate in 16
the sheet-1ike probe according to the first
enbodi nent . . Fig. i cross-.secti.onal vy '
i Ff%‘g lrr%t%eﬁf& Ctehetggngﬁﬁ?:tﬁg%nesloﬁc groldgrsri !ﬁgt %g\rlr\iar%selgrelcaHEd of ‘
fofior oduci:ng ke, sheet - ke Prabeapkhbde friscdbiy
cross-sectional viewillustrating a state that resist
f & pmidaue Deenafl el 8edr DFa 1Ot bcaikk-acassehté he
| am nate material shown in Fig. 5. Fig. 7 is a
Cross- aeebronay o esiid |dnddter abirdg afstateptdsdnt invention,
. patterned hol es have been fornmed in the resist film
foraed orliextmitally agernediqd Fate gaurbsssadrty oredlained
viewillustrating a state that openings have been
f o e U e tﬁé%a?"?%y"él?elt deorfigctnef al " RAK- My 1592 -
IS cross-sectional viewi]lust rc?lt.i nrrg a state .that

FenT't

et $ediadt N PmtARSE bRt rdmdlv éd her et Yask..
R0 0S8 cross:sectional viewLllysirati 28 pe
t%‘gﬂ % KFhave b sheet -

1
e netal nas adn Tenbved from a

F Ol SN £l BRVERLI NG fiddiR 1 FlsBanll 1S a
cross-sectional viewillustrating a state that

thr OUQBU&H‘PE@:&)H@VCJ&E%BQ ekectrode stinusher esr Paviee
been formed in the sheet for formng insulating fil ns.
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‘filmrof the sheet-like probe according to
the first embodiment.

Fig. 3 is a cross-sectional view illustrating, on an
enlarged scale, the construction of the contact film of the
sheet-iike probe according to the first embodiment.

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




Fig. 12 is a cross-sectional viewillustrating a
state that short circuit parts and front-surface
el ectrode parts have been forned in and on the sheet
for formng insulating films. Fig. 13 is a
cross-sectional view illustrdting a state that a
resist filmhas been fornmed so as to cover the 17
sheet for formng insulating filns and the
front-surface electrode parts. Fig. 14 is a
CERSSsBESEi0NA p¥beW LELYsiT R iRgtBe $1ALE d@diment .
~ patterned holes have been formed in the resist film

for medrap.t beisref adrq¥satsect0bnf Drvidig ia 1isare+phat €ne
Fig. 15 is a cross-sectional viewillustrating a
statetihatidthe fnet Abmphate rfaorerfialnfog prddwnmgo cake
has been subjected to an etching treatment to forma
f pApet-lka @rake- back- surface el ectrode parts. Fig. 16
Is a cross-sectional viewillustrating a state that
the reStdt PitInhdTBéencrehpvet Hegmldhestrakbng @ state
plate. Fi.g. 17.is crass-sectional view illustrating
a‘L'has a];(eeSJt%ﬁa 1’.}lmFe§?‘§? qtf‘?ﬁnmfl‘?&gle e8P FoF *dGC°8§ Po the
Cfgﬁgngggamé%ggggfe§?g§npﬂpEg5an§'pIate, the sheet for

[

formng i1 nsulating nms and -t he back-surface

?'eCtrPﬂQ:pﬂfﬂ§ia Rirs518ek8: SndLl R5$%S€8E LOPALt MW state
illustrating a state that patterned hol es have been

fiaedathetrhedr 85184 hdid mekar ABeméd Hl Ghel Feskkd. £19m
IS a cross-sectional viewillustrating a state that
cloatrienig ofti neehaveldyeen forned on the back- surface

el ectrode parts. '

Fig. 8 is a cross—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 i1llustrating a state
that the resist film has been reméved from the metal mask.
Fig. 10 is a cross-sectional wview illustrating a
state that the metal mask have been removed from a sheet

for forming insulating films.

Fig. 11 is a cross-sectional view illustrating a
state that through-holes for forming electrode structures
hgve been formed in the sheet for forming insulating filmé.

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

Fig. 13 is a cross—sectional view illustrating a

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




Fig. 20 is a cross-sectional viewillustrating a

state that resist filns have been fornmed on the

coating films. Fig. 21 is a cross-sectional view
illustrating a state that patterned grooves have been
formed in the resist 18 fil mifformed on the surfaces of
the sheet for formng insulating filns and the
front-surface el ectrode parts.” Fig. 22 is a
cross-sectional viewillustrating a state that t he
sheebtf efr f Q5 MiNG Iﬁ%ﬁhgu&g #11415 has theeprsibl sotede
to an etching treatnent to forma plurality of

i Bsgbatodg dddus. Fig. 23 is a plan viewillustrating

a sheet-like probe according to a second enbodi nent

of theFigesént isiavertdoeckigna?4viery alphanraitény a
illustrating, on an enlarged scale, a principal part
oftateothactrdtitionned théeshests |Hdea fprobe decHraingpist
to the second enbodinent. Fig. 25 is a_cross-sectional
viewri foad &1 dge Batah PErtariged fserieg ¢ herame plate.

construyction_of a principal part_of, the _ _sheet-|ike
o obe. S6Bor U ntE 15 HE SOEHIOBRbOH ot TGS E385 1 a

AR n h pro ccordin
LAY B LR e 188 ity P SR g
2od$ &h%'e@ﬁe\&' eW hhl WeLfald %ea%eﬁe £5 @&9@0& ﬁfa%e
a principal part of a contact filmin the sheet-1like
‘P 0bEe: asePdickgsherhbe éhidterbediraent. Fig_ 28 is a
cross-sectional viewillustrating, on an enlarged
scal e, Fife toOnst raictdces-ebcaipnahcorigal ipanstobtihg a

state that the resist film has been removed from the frame

plate.
Fig. 17 is a cross-sectional 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 back-surface 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 filﬁs have been formed on the back-
su:faée electrode parts.

Fig. 20 is a cross-sectional view illustrating a
state that resist films have been formed on the coating
fiilms.

Fig. 21 is a cross-sectional view illustrating a

state that patterned grooves have been formed in the resist



sheet-1i ke probe according to the third enbodi nent.
Fig. 29 is a cross-sectional viewillustrating the
construction of a probe card according to a first
enbodi nent of the present invention. 19 Fig. 30 is a
cross-sectional viewillustrd®ing, on an enlarged
scal e, the construction of a principal part of the
probe card according to the first enbodinment.. Fig. 31
is a plan view illustrating an anisotropically

cohnthu cid v dc eANekk O ut faddie offr he shedt abmorihirig nto
‘the first enbodinent. Fig. 32 is a cross-sectiona
vimsvlidtimst faflnpgathethe oistrtustic bacefekkeqroise pards -
according to a second enbodinent of the present

i nvent Fa%: 44 ¢.s 3B Cresa-gpebsamctviigal lypahrating a
iIIustratinggpon an enlarged scale, the construction

ot “3& SoritRdi paret ofot HOTmpREhen 4t e dridigPeg Peen
t he . d, enbodi t. Fig. .34 i - tional
RS s EPaffinG OhEY COREFFGRET bh DY % Yoy ity of
Q&Rﬁg&hﬂ appaLat us according to a first enbodi nent

i NSl
of the préesent invention. Fig_ 35 is a cross-sectiona
Vi ew i ] ustrating phen 698911 1UGIHR t0hgaa Wah&Et-1 i ke

i nspection. apparatus according to a seécond enbodi nent
Qfrdclee apresa@nhgi v entdondFegbodbmést M@ pirevent
illustrating a sheet-1ike probe according to a
fimrveneérncenbodi ment of the present invention. Fig. 37

is aplan viewillustrating a wafer for test

fabri dat®ed 44 iBxanpler Wy 3 usitrastpet ean aapasilEarared

of an el ectrode regi on , . , ' .
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-1like probe according tc 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 erlarged
scale, a principal part of a contact film in the sheet-like
- probe according to the third embodiment.

Fig. 28 is a cross-sectional wiew 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.




of an integrated circuit formed on the wafer for test
shown in Fig. 37. Fig. 39 illustrates an arrangenent
pattern of 20 el ectrodes to be inspected of the
integrated circuits formed on the wafer for test

shown in Fig. 37. Fig. 40 isi® plan view illustrating
a frane. plate in an anisotropically conductive
connector produced in Exanple. ‘Fig_ 41 illustrates,

on an enlarged scale, a part of the franme plate shown

in FigrAD. §7 Qs 42:18s 8 LHASSneCHEARak 1 Wi EWating, on an
illustrating the construction of a conventiona

sheetrbickespaobe. thd Pesekirptt oo Afr @@fﬂ%@ﬁ&l Bart of the
~Wafer, 2 Electrodes to be inspected, - 10 Sheet-Ilike
prabbe tdr&ranecpliaice tolihe Meiadt pmaicelifehtf.orm ng a
frame plate, 12 Through-holes, 13 Positioning holes,

14 Hol diiy menber @ pharConteact vbirEs¥idg dmsul ati ng
film(s), 16A Sheet for formng insulating filn(s), 17
EP8dEP6aRP$EF LY (HegNCctivH qeRsfihdinedhe1Bgobe card

Front - surface Iectrode arts, 18b Back-surface
eFES?F%ﬂ%gp59t€? 1EE CSABPPI IS ui t parts,

- Fig. 32 is a cross-sectional view illustrating the
construction of a probe card a@cording to a secoﬁd
embodiment of the present invention.

Fig. 33 is a cross-sectional view illustrating, on an
enlarged scale, the construction of a principal part of the
‘probe card according to the éecond 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 ¢f a wafer inspection apparatus according to a
second embodiment of the present invention.

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

~invention.

Fig. 37 is a plan view illustrating a wafer for test
fabricated in Examplef

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

Fig. 392 illustrates an arrangemént pattern of




19. Coating films, 20 Lam nate material, 21 21 Metal

| ayer, 21M Metal nmask, 21H Openings, 22 Protecting
tape, 23, 24, 25, 26, 27 Resist filnms, 24A Resi st
patterns, 23H, 24H, 26H Patterned holes, 25H
Patterned grooves, 30 Probe c¢drd, 31 Circuit board for
i nspection, 32 Inspection electrodes, 33 Guide pins, .
35 Pressurizing plate, 36 Wafer nounting table, 37
Heater, 40 Anisotropically conductive connector, 41

F%ﬁ@%t&b@%§atézbé{ﬂﬁ§§éEQEdaéfa$%Ethﬁ@&r%QaneiEéﬁiﬁ%
conductive films, 44 Air inflow holes, 50 Elastic

- aficsokrophcahd ywondueti vesti sy il FEgncs i onal
parts, 52 Conductive parts for connection, 53
| nsul atFing par tis, a 5dlAr ojiect ed lpattstind Pdirtamet plbee in
support ed,
an anisotropically conductive connector produced in Example.

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

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

1 Wafer,

2 Electrodes to be inspected,

10 Sheet-like probe,

Il Frame plate,

11A Metal plate for forming a frame plate,
12 Through-holes,

13 Positioning holes,

14 Holding member,

15 Contact film(s},

16 Insulating film(s),

16A Sheet for forming insulating film(s),
17 Flectrode structures,

17H Through~holes,
18a Front-surface electrode parts,

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

19 Coating films,

20 Laminate material,




90 Sheet-like probe, 22 91 Insulating sheet, 92
Hol di ng nmenber, 95 El ectrode structures, 96
Front-surface el ectrode parts, 97 Back-surface

el ectrode parts, 98 Short circuit parts, P Conductive
particles. BEST MODE FOR CARRYI NG OUT  THE | NVENTI ON
The enbodi nents of the present invention wll

herei nafter be described in details. <Sheet-I|ike

probe> Fig. | is a plan viewillustrating a sheet-Iike
probe21acq@gghnga§gr§ first enbodi nent of the present
i nvention, Fig. is aplan viewillustrating, on an

enl arged el naskcontact filmof the sheet-1ike
probe according to the first enbodinent, and Fig. 3

I S aZ2dHosrsedmioenal view illustrating, on an

enl arged scale, the contact filmof the sheet-Ilike
probeZdccoiditeytioot har¢ir st enbodi nent. The
sheet-1i ke probe 1d according to the first enbodi ment
is uged £6-céndutt, on Bewdterfil@m® which, for

exanpl e, a Luralit¥ of integrated circuits have been
f or méd? el itcBPFREPRCti on as to each of the

i ntegLate Ci [ in t.ate of the wafer, and has
a ne g?fngé%’ %?%n%ﬁﬁkgfgeif%ﬂfﬁ’which t hr ough- hol es

12 each exignrdingdq Lhrowah in a thickness-w se
direction of the frame plate have been forned, as
al so bl ustrcakedara, Fig. 4. The 23
| 31 . Circuit board for inspection,

32 Inspectién electrodes,

33 Guide pins,

35 Pressurizing plate,

a6 Wafer mounting table,

'37 Heater,

40 Anisotropically conductive connector,

41 Frame plate,

42 Holes for arranging anisotropically conductive

films,
44 Air inflow holes,
- 50 Elastic anisotropically conductive films,

51 Functicnal parts,

52 Conductive parts for connection,

53 Insulating parts,

54 Projeéted parts,

55 Parts to be supported,

90 Sheet-like probe,-




t hrough--holes 12 in this franme plate 11 are forned
corresponding to a pattern of an electrode region, in
which electrodes to be inspected have been forned, of
an integrated circuit in a wafer, which is an object
of inspection. In the franezﬁlate 11 in this

enbodi nent, positioning holes 13 for conducting
positioning to an anisotropically conductive
connector and a circuit board for inspection, which
wi |l BBae descswhedsubseguent|ly, are fornmed. As a
metal for formng the frane plate 11, may be used

i ron, %Coppérldimickeimpets, t ani um or an all oy or all oy
steel thereof- However, an iron-nickel alloy stee
such 88 ZBlegtuspde shvactoregovar is preferred in that
the through- holes 12 can be easily formed by an

et chi A§ tg%%ﬂqﬁﬂﬁquﬁcﬁ eHROHERYS i rocess which wil |
be degcri hed .subsequently. . As.the franme plate 11, is
prefe?gblggﬂgﬁﬁf%f Fe?#éftr%%%igﬁfgf’coefficient of

Iineagsthqﬁﬂﬁ} ex| §'o pf at nost 3 x 10-5/K, nore
preferably --ji XE%%_% ?% gsk 10-5/K, particularly

preferabl yodhduckQve Har8iXid®- 6/ K. Specific exanpl es
of such a material for formng the frane plate 11

i nclude invar alloys such as invar, Elinvar alloys
such as Elinvar, and alloys or alloy steels such as
SR iMRDEr FOROVARRANNG 42UR| THEY INVBETIONCckness of -t he
frane plate 11 is preferably, 3 to 150 gm nore

pr ef ergb?yerfibct‘%l“ﬁ’{ﬁsgmf Ehet R8s cRITeSs 1es vhdl

nmal |, tfhe sﬁ?ren th required of the frame plate for
§Ui&ﬁﬁqﬁ gt RE égﬁFﬁﬁ?un%qn99E§l&ﬁy 24 not be achi eved
ighﬁggg;f§%%e%ro££>this t hickness is too

Fig. 1 is a plan view illustrating a sheet-like probe
according to a first embodiment of the presenﬁ invention,
Fig. 2 is a plan'viewlillustrating, on an enlarged scale, a
contact f£ilm of the sheet-like probe according to the first
embodiment, and.Fig. 3 is 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 uéed 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 has a metal—maae
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




great on the other hand, it may be difficult in sone
cases to formthe through-holes 12 with high

di mensi onal precision by an etching treatnent in the
‘production process which will be described .
subsequently. In each of theZ3hrough-holes 12 in the
frame plate 11, a.contact film15 is arranged in a
state supported by a peripheral portion about.the
t hrough-hole 12 in the frane plate 11 and in a state
i nepegelend1ef Conmachiki Fasmd la0d angedei Roadi®i ni ng
through-hol es 12. Each of the contact-filns 15 has a

f Eexrbipondinsultat iangatibm 16f am idlargtrvdtededg o) gin 3vhich
In this insulating film16, a plurality of el ectrode
setgetrdss 1P headhsereendi e rheen Hockrdssoh ze
direction of the insulating film 16 and conposed of a
met BP9 e iaTyed FR aredBRT ofsidhadist 8 PRomTeath

other in a plane direction_of the insulating film 16
i NUE#ETD 'Ju%{h’ce?w Fﬁea TG SHAtecdlr 8 pbt ietigent.

f el d be i ted -in t.h
pﬁggﬂfo :Lnge ﬁgﬁ_ég f% go% en'd%?:ﬁg%qgiego?l‘tglcorsznngcttoofan

el ectrode regi on of 1he wafer
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manner that thé respective electrode structures 17 are
| peatatkgdt dive ,t hhoughw Dl &6l Adskriibedl sapBeplali@yll are
Each of the el ectrode structures 17 is.fornmed by

. ifomegrdl |y linking a projected front-surface el ectrode
part 18a exposed to a front surface of the insulating
film 18saadnatdpl atces Ifiokmibackhs uffaie rdlaget Addemparke
18b exposed to.a back surface of the insulating film
159D E8th £5PBERer Rt R dbg - i aghsFt o feurt! Partt pddoy

.tesi,xigeequigz&%gie:yﬁgu?l?crv{:ﬁn\,rfé,h%ﬁt Ig!rggngfgﬁﬂ Saell%iyr %%teie?nsgfzh' 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 107 to 1 x 107°/K,
particglarly preferably 1 x 107° fo 8 x lO_B/K.V

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 Mum, more preferably 5 to 100 pm.

If this thickness is too small, the strength reqguired

of the frame plate for supporting the contact films 15 may




this enbodi ment, a coating film19 forned of a high
conductive netal is forned on the back-surface

el ectrode part 18b. No particular limtation is

i mposed on a material for formng the insulating

filns 16 so far as it has ingdlating property and is
flexible, and a resin material such as polyimde or
liquid crystal polymer, or a conposite naterial

t hereof may be used. However, polyimde.is preferably
uset v ddratevieldr Hghohol essd0r tlietrl ectiiodRess is too
structures can be easily fornmed by an etching

tgeatiment ihe otherphaddictitomay deesd fvhiceht wirl [sdre cases
descri bed subsequently. As other materials for

fer riaugn tihe ithsahabiigl ¢4 | I wigh raghbdineediqredhes or
nonwoven fabrics, or those obtained by inpregnating
t?ﬁ%ﬁ?%&quﬁi P@s?ﬁc%%n%ﬂEE&%ﬁ?enﬁoPFnéP?cPERﬁEﬂ PIREESS

i .bers f, forglgﬁfgE shes or . nonwoven fabrics,

ﬁﬁ%‘ﬂé P&t %ﬁﬁﬁ?ﬁi&y aram de fi ber,

| yet hyl f | | i b
PP ot oLk Eagh 1 eBre pﬁ%éié’? ob kT se Vor tor i R ararag te 1
t4 ademardy) sihheis ﬁydan%m@%%i §h f' Behte UG AL 84 &l

iIs used as a material for forn1ng the insul ating

foddiphksal woeteby A 1@ Rihlrotyyh-8b14 ez Whol@e frame
contact film15 is not greatly deteriorated even when
thie ted adt madeist a ustareesintiépeoarenar pangaedtcatt disnmal L5
pitch, so that even if a scatter is existed in
prgjeectedd ihepgheining e relvabt-hodesstZuctures 17 or

pr oj ect ed helq:t of the electrodes to be_inspected,

‘the 265a¥attlerties COUFRFE] BRETY 2t Fed1BHEPHY t he
AR Rt o AEH =BT “ThECE! cbtr RO D be
fﬁy%%ggyﬁgc§ngeléyréﬂﬁiurality of electrode structures 17
each extending in a thickness-wise direction of the
insulating 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 cbject of
inspection. The contact film 15 is arranged in such a
manner that the respective elecitrode structures 17 are
located in ithe through-hole 12 in the frame plate 11.
Each of the electrode structures 17 is formed by

integrally linking a proiected front-surface electrode

part 18a exposed to a front surface of the insulating

film 16 and a plate-like back-surface elecirode part 18b

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




achieved. No particular limtation is inposed on the
thickness of the insulating film16 so far as the
“flexibility of the insulating film16 is not

i mpai red. However, it is preferably 5 to 150 gm nore
preferably 7 to 100 m still 2%ore preferably 10 to 50

m As a material for formng the el ectrode structures

17, may be used nickel, iron, copper, gold, silver,
pal l adium iron, cobalt, tungsten, rhodium or an
alotbgrochabhgly steelrt theeant. pdhe weekredding through in
structures 17 may be any of those forned of a single
mehgl thschnawotve,set dsectbomed! ofhaninsallkoyngorfalhoye. In
steel of at least two netals and those obtained by

| &R Aacihed Hieoast coabinet &l bn Mhdwraledepfi eabigh-
insgection is conducted on electrodes to be

i FEPBEREEH e diettHe ISufPaRES oF WHF AREn Suxfaeef 1o Hade

begg f9§ned, it is necessary to bring the el ectrode
sPPuEt UFRs 17 of the sheet-1ike probe into contact

Wi th %&ﬁ%%&@gguigrQEJPR%EE%BGQStQ%gésgﬁ(%p%.%é%g%%%é fbr

filmont surface o e el ectr e I nspec

bYotdiend romnd -i ranhagggekeohd ode RArdr188 Of A4 insulating
el ectrode structure 17, thereby achieving electrical

conmpet tprehetiseenekbpl e gl £6d rode sShr netur eal 7swid dshe
el ectrode to be inspected. Therefore, the . -
f pohyimind aoe lélgadtir odes pal tpdl8aneaf, bhea ebemisicde
structure 17 preferably has such hardness that 27
cApadT 2 bfthegsiofy mpy elaki Wi d hellowpder f inghyimider der to
bt ain such fraont-surface el ectrode parts

LTS o e ETal P AT DU g1 A ES fomyh el cet ode
g%)e%?clzrgug:geshg:ra?lsg%g%%siffrfgr%cf tPJFi‘r ];15102%&}%3%5 qgreeatment in
the production process which will be described subsequently.
- As other materials for forming the insulating
fiims 16, may be used ﬁeshes 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 scattei is
existed in projected height of the electrode structures 17

or projected height of the electrodes to be inspected, the




As such a powdery material, nmay be used di anond

powder, silicon nitride, silicon carbide, ceramc,

glass or the |like. A proper anmount of such a
non-conductive powdery mnmaterial is contained, whereby
the oxide filmformed on the ?%urface of the el ectrode

'to be inspected can be broken by the front-surface

el ectrode part 18a of the el ectrode structure 17 _

wi t hout inpairing the conductivity of the electrode
Stacattuieid 7suf fi diradari vt eaeasilyd bheakyt RReoRideiBilimy of
on the surface of the electrode to be inspected, the

f rtdwet couttatefilot €6t,r edd par stdi8e igladteiehbctomuection to
structure 17 may be shaped into a sharply projected

f e 8f Fhaeclegtireg@isalpt Pesimpeied ordedd Huedy
surface of the front- surface electrode part 18a. A
partig¥ethe whol e of the back-surface el ectrode part

18b in _each of the e]ectrqode structures 17 i .

orof o1 BT SEBLRR B T ORS8O hiafhickness
f ' . . Late-11 i t e - S :
LPITHIE GhIREATE i SELde b T e chacle U {pSa ane
D&ﬁgu%tpﬁ?pfﬂ%_&% Wi 6Bt WhpdiRe degendhed it is
subsequentTy A pitch p between the electrode

ShirHeE HEESy 157 o 1tEe pmC ob A tpAddePaldyi 3 PSS pm, still
according to a pitch between electrodes to be

i mspecpesf+rad wdfteto @bijeh. i s an object 28 of

i nspection and, for exanple, preferably 40 to 250 m _
nmore pPRef ér BBEGrial t o s minphéheephtchiedh Petumdares 17,
el ectrode structures" as used herein nmeans the

SHOY t RStV THhtTeC KGilst ARCR HetRREEN &diL8¢ nfhy e el &dtrlgddun.

SgggEFLgosﬁlt, tungsten, rhodium, or an alloy or alloy steel

thereof. The eléctrode structures 17 may be any of those
formed of a single metal as a whole, those formed of an
alley or alloy steel of alt least two metals and those
obtained by laminating at least two metalé.

When electrical inspection is conducted on electrodes
to be inspected, on the surfaces of which an oxide film has
been formed, it is necessary to bring the electrode
structures 17 of the sheet-like probe into contact with
electrode to be inépected 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




In the el ectrode structure 17, a ratio of a projected
height to a dianeter Rin the front-surface el ectrode
part 18a is preferably 0.2 to 3, nore preferably 0.25
to 2.5. By satisfying these conditions, the patterned
el ectrode structure 17 can e&<ily be forned
correspondingly to the pattern of the electrode to be
i nspected, even when the pitch of the electrode to be
inspected is small and m nute, whereby, the stable
etepivicald aganpebredk shat end am:tike fwaher mamrder to
obtained with certainty. The dianeter R of the

f oot is urfEc g rehectsnofiecpastedi8apdes pprebet @bl ya pawslely
‘times, nore preferably 1.to 2 tines as large as the
dhaper el hagfinghéighoharépesuinayp®et COBEAITHE ol dandedpl
Rof the front-surface electrode part 18a_is al so

pf eF iR | §P s d reg 7595 La8f 2 1HETE S0P 4B 18D 60% of
the pitch of the Iectr%de.s ructures 17.. The outer

di ambt 8F OGP T HER. SGrrRLET ol ey rEuaSSafaIgne ¢
9 Mdér?,q‘Hirﬁ%o'hon%igé&?t%ﬁit c‘a%%%?nﬁé%mi&f $h8s or
cC an e pitch™

ort circuit part smaller than't
ofnd hei )&l echr 9aS, St raihiies £14uaRda i Sorll &fiRFRBE Y 0hSRbery
as .nmuch as possible- Stable electrical connection
- GRdcdiei dihersebynag bhey edvid tdbyC @hkabRti e €78 tfhrnfedr on the
exanpl e, an 29 anisotropically conductive sheet The
anstaer of ahet héeshoode cia G tinpaettd@ccass be broken by
preferably 15 to 75% nore preferably 20 to 65% of the
pilte Eyendf-sunéask el eoberdt micttud8s 27, thhes sppdaiodec
di nensi ons _of each of the electrode structures 17

i TR e dr PBBAU THETRA 0] O S8°hEPBAtCHIVItY of the

electrode structure 17.

In order to easily break the oxide film on the
surface 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 elecitrcde part 1lEa.

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 plafe 11 in that the back-surface electrode part
i8b can be easily formed by the production process which
will be described subsequently.

A pitch p between the eleéctrode structures 17 in the
contact film 15 is preset according toc a pitch betweén

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




the front-surface electrode part 18a is preferably 15
to 50 m nore preferably 15 to 30 min that stable
electrical connection to the electrode to be

i nspected can be achieved. The dianeter R of the
front-surface electrode part;18a is preset in view of
t he above-descri bed conditions, the diameter of the
el ectrode to be inspected, and the |ike. However, it
is, for exanple, preferably 30 to 200 m, nore
preferably 35 to 1.50 m The dianeter r of the short
co¥ cuiapresadrnl sadi sfopretadis y Prefesah2p g tod® Hm,
,preferabuy 15 to 100 umin that sufficiently high
Mhgaeties 2Rk 0ed° THe Hhi ckness of the
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150 m "noré prefera
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durability are achieved. The coating film 19 fornmed on
tdie Jaclk=Sukfr-aceuretectrode part 18b in the el ectrode
structures 17 is preferably forned of a chemcally

st abl eIti gie cohictoidee smettaturSpEt) fd ccagXanplfes pfojected
such a netal include gold, silver, palladiumand
rregdihimtoThedéametey B iimden faloss-borfereed orfndde part
front 30 surface electrode part 18a in the el ectrode

stfaudtuP&eierabifieh- 2 Hed el e @OrGdBEEBTRRLY NS pettied 2are BY
d of, f le, I d teri
GAROSRaRS: BEPER Rt e S 0DF BECSPTOEY . ChAF T 2fCum
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the ‘coating fi he viewpoi nt o preventi ng
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0 according to the first

pitch of the electrode to be inspected is small and minute,
.whereby, the stable electrically‘connected state to the
wafer can be obtained With certainty. |

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

The diameter R of the front-surface electirode
part 18a is also preferably 30 to 75%, more-preferably 40
to 603% of the pitch p of the electrode structures 17.

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

much as possible. Stable electrical connection can be

thereby achieved with certainty even to, for example, an




enbodi nent can be produced, for exanple, in the
followng manner. As illustrated in Fig. 5, a

| am nate naterial 20 having a circular netal plate
11A for formng a frane plate and a circul ar sheet
16A for formng insulating f#Pms, which is integrally

“.lamnated on this netal plate 11A for formng a frane

pl ate and has a diameter smaller than the dianeter of
the nmetal plate 11A for formng a frame. plate, 1is
fanssoprasieady lcantibhethea stadeec materi al 20 of the
illustrated enbodi nent, a netal layer 21 for formng a
net al Aaskdisméneegr afl yher ekbdedcbncuiie pehdl é8suiface
of the sheet 16A for formng insulating filns, and a
pPot eRtanly tldp&c22°fs provinted grbtlie 28uEp ate® off tHe
~netal. plate 11A for formng a frane_plate along a
petiphet 1T ddige S1FE6FETPOR THEtEdres A7t hi s enbodi nent ,
the thickness o .tQF. met.al Igyer 21 %5 reEer%bl% 2
to 15 .M SnBPecpret srAlY 8 ot 18°H I iR §ERIERNARSs
i t . t it gt r ' far. _
St d s 1Ba%1%ln%% &@%cfﬁ%ﬁﬁ?n P?eséggigé%éd ﬂeﬁPht of

W t hst andi ng | aser ans -use a eam macnfi ni ng

syl aot R -0 irheeShest + e fRIYH Ng231si Psebatddlg, 15 to 50

films, which will be described subsequently, is, not

abt ainked pserkhabltiseys e didf ihCcehhiti HrHone Lasesital
surely formelectrode structures 17. |If this thickness
exgeedith dgo ¢het heeotimwie hande ihspaytbd dhirf fiecwlchieved.
in sone cases to. formopenings in a netal nmask, :
whi ch W¢ | dprmetdes & ichedhgubseyuetitd fpcanicttkCht ge

di mensi onal precision by an etching treatnent. As a
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conditions, the diameter of the electrode to be inspected,
and the like. However, it is, for examble, prefeiably 30
to 200 Um, meore preferably 35 to 150 Hm.

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

The thickness of the back-surface electrode part 18b
1s preferabiy 15 to 150 Mm, meore preferably 20 to 100 Hm in
that sufficiently high strength and excellent repetitive
durability are acﬁieved. .

The coating film 19 formed on the back-surface

.electrode part iSb in the electrode structures 17 is
preferably formed of a chemically stable high-conductive
metal. Specific examples of such a metal include gold,
silver, palladium and rhodium.

The coating film can also be formed on the front-




used copper, nickel or the like. As exanples of a

met hod for formng the netal |ayer 21 on the sheet 16A
for- formng insulating films, may be nentioned
sputtering, electroless plating and a bonding nethod.
As illustrated in Fig. 6, resiost filnms 23 and 24
conposed of a photoresist are then forned on both
surfaces of the lamnate material 20, i.e., the
respective surfaces of the netal |layer 21 and the

”E{l?k?&é aéfeclt]r%dfe%ak‘?rgé?gn? tifd AUTRCR lfrehs s@ﬂijc re 17.

plurality of patterned es 23H are ornmed In

reséstidd |dMe23 rbaegeds ope thesgmialy |a§%ef:ozgﬂcsécﬂ of, for
accordance wWith a pattern corresponding to a pattern

obxamp et rodeiskbrughtueesall’ 4 difgusebiede@bstant metal
illustrated in Fig. 7. Thereafter, the netal |ayer 21
i'sushibgectiddetro palladilm nyr trheatiment st hrefwgtelilhye used as
patterned holes 23H, thereby formng a netal mask

24ng et adhifermang thal ¢e3tiotg dpdm Agem P himppdiedn of
formed in accordance with the pattern corresponding to

%e‘ﬁ%&ttlé’n% d&ffftlﬁéo’él%%t?}b%egosltdneﬁcf“%%lﬂ]? to be
f or med,: illu trated g g Aﬁg §§
photor e*s‘. s%h? PR gEEne PasF T e icahlr T,
'%&b cQHy %’&Fd@é@ qt %&Qﬁ.‘bﬁé,s Iﬁﬁru% 310w ing
tosenS|t| yp 11 s, an t he e. e di aneter
Q&nﬁﬁgh of the patterned holes 23H formed in the
resist film23 and the openings 21H in the netal mask
21M i saa il pwedrerte@ofinespgnds Ngs tird rditanabeerody &0
short circuit part 18c in each of the el ectrode -
stawigtauresitzular beefal medkteAd 1A Fost fatrethg » Eirgme9plate
the resist filmis then
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 fdr forming a frame plate,
is first produced. In the laminate material 20 of the
illustrated embodiment, a metal layer 21 for forming a
- metal mask i1s integrally provided on the whole surface of
the sheet 16A for forming insulating films, and a
protecting tape 22 is provided on the surface of the metal
plate 11A for forming a frame plate along a peripheral edge
" portion thereof.
In this embodiment, the thickness of the metal
layer 21 is preferably 2 to 15 Hm, more preferably 5 to
15 pm. If this thickness is smaller than 2 Um, the

strength required for withstanding laser beams used in

laser beam machining subjected to the sheet for forming




renoved fromthe surface of the netal mask 21M and

the sheet 16A for formng insulating filnms is then

subj ected to | aser beam machi ni ng t hrough the opening
21H in the metal nmask 21M whereby a plurality of

t hrough-hol es 17H each haviagy a dianmeter fitted to

the di anmeter of the short <circuit part 18c in the

el ectrode structure 17 to be forned are forned in the
sheet 16A for forming insulating filnms in accordance

W £ B, 1 e pAtdiara CRRISSRANd! By LOSERG AL Rentihe is
el'ectrode structures 17 to be forned as illustrated in
Fh@t dbkaibsed,| kustrat et imhyFin@. allsidher el lo@ekses to
then renoved fromthe sheet 16A for formng '
| ;see Bt | fagnf iellestbyde adx micohireg t7eatiferhisanditieess
|am nate material 20 is subjected to a plating

t eeaterEntl5 thepebiyhe espeot iheekly itonag nge shidgifticult in
circuit. parts 18c integrally linked to the netal _
PFAtR CEERS 4P £OFRI PR TISan® pl BEBa Wiy tdch will be
throu,qfhole 17H in the resin sheet 16A far forning
i%%*‘iﬁ‘%t S5 SPPEREVSNG Yot e SAFE EHRRISYBA Rgecision by

pr.oj ect 3 l-Spherical) front-surface el ectrode
ﬁ%?t%?%ﬁ%%g %ﬁ ég@%? y linked to the respective short

circui fspardsch8Gy @B -t Bsaulf ase Qlfetgi?elé St psh be

16A for formng insulating films as Tllustrated in

Righd dppher gakk&r .orashe hhustrated in Fig. 13,. a
"resist film25 conposed of a photoresist is fornmed so
as to movexarigies esi A sdeeid oA foamihgr thagnetal
insulating films and the front-surface electrode

partess E8acnahlet fleeatediodt fhirl Aretidorimedilafinbefimms al may
plate 11A for formng a frame plate is then subjected
Ry et rRrAgSBBL B ing /| €a¢ETtHCPOTE iThR tdder edfondbPagding

tﬁ%é%od.

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 illustfated in
Fig. 7. Thereafter, the metal layer 21 is subjected to an
etching treatment through the patterned holes 23H, thereby
forming a metal mask ZiM, in which a plurality of openings
21H have been formed in accordance with the pattern
corresponding to the pattern of the electrode structures 17

to be formed, as illustrated in Fig. 8.




frane plate 11 to be forned and portions correspondi ng
to back-surface electrode parts 18b in the el ectrode
structures 17 to be forned, thereby form ng patterned
hol es .24H correspondi ng to through holes 12 in a frame
plate 11 to be formed in the3fesist film24 and at the
sane tine, formng resist patterns 24A correspondi ng
to the back-surface electrode parts 18b to be forned
in the respective patterned holes 24H as illustrated
i n Fi gasléhe TheotRica)isn ave dAnfwy ther MeBgsa fimme 23
-plate is then subjected to an etching treatnent to
rendve4 a ngar teet heedofny ¢heraebyubopht hgres fatandopl at eting,
11, in which through-holes 15 and positioning hol es
(Ploetosensittiyeedyyhbvbnpeernd gheedikeand at the sanme
time, form.ng back-surface electrode parts 18b | i nked

{0t he TBROMSBFTL A ﬁéPPsoisEhwa&tﬁgpﬁd BPLehe ikt al
t f f t | ] tr d
% S N AL T SR L e RN R A AR L
h
HREh D hd MR b QL I d A TR B Bh Endin S, BOBiameter of

Tzr'eél'ﬁﬁ_fﬁ %r:urc@l'i:el%é)?{ 1dd 1M 26 g0opposkd &Lfec%rode
photoresist is forned so as to cover the frame plate

1dsrichanrsheety 16A0é ofofddan ng insulating filnms and

t he back-surface el ectrode parts 18b as illustrated
i n Fi gas1¥] leand-aoaidt énn@dgho? esthiz6eaiett helm Fsoronech
at portions, on which the back-surface el ectrode
panay I8l rare thocarethic4 it hihs resbimAsN Mg asd the
illustrated in_Fig, 18. The bhack- surface el ectrode

g o f&Fef?ﬁ%hn%qusé’cltaédnﬂo Ll atd dgenr egbagRited to
Viahh%afgl %h t‘;\ﬁ qujlflxg:élterorﬁegthalthet Iggéx?lbr}/g 2q.erin tggargéggl
mask 21M, Whereby a plurality of through-holes 17H each
having a diameter fitted to the diameter of the short
circuit part l8c in the electrode structure 17 to be formed
are formed in the sheet 16A for forming insulating films in
'accqrdance 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 circult parts 18c integrally linked to the
metal plate 114 for forming a frame plate within the
through-holes 17H in the resin sheet 16A for forming

insulating films and at the same time, forming projected




back-surface el ectrode parts 18b as illustrated in
Fig. 19, thus formng el ectrode structures 17. As
needed, resist filns 27 are then formed so as to
cover the coating films 19 as illustrated in Fig. 20.
The resist film25 is then sdBjected to patterning so
as to | eave portions corresponding to contact filns 15
to .be forned, thereby form ng patterned grooves 25H
inthe resist film26 as illustrated in Fi-g. 21, and
t hgepheginhBAa1horErbak nbRgri s Wiatdgaki LABtES184
subjected to an etching. treatnment to renove a part
t betegfal tyharieyed @pnthg Bespddiriald tshoet thsohit igagts 18c
films 16 .i ndependent of each other as illustrated in
Fog. tIR2 sutfusef ofnithg aeplurdidaty i6h foonfartidg | ms 15
each forned by arranging, in each of the insulating
fingnhesing dlidmal ﬁﬁylbiu%veﬁqcbdél $igucldr esThpreafter, as
extendlnq:throu h in_a thickness-w_se direction
e 1religt $71nd 2156 fAda 37 apmPeireh of 2
nnved f.r n135 the frame plate 11 a the contact
f%’ °n%°rﬁ§,l ndst FEIEY oF 2 ec‘ﬁ) ng tcé’ﬁ’é”‘rzﬁg?se%sﬁ T e
h - ng
rﬁ;d[ zﬁ%m% grlgggﬂgcfé DL r%f%nljlth% ﬁ%@.’ opL Al

ng tot r'st
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According to such a sheet-1like probe 10, the

phatiaal iy tef 1therohr poghidpleSridecapeator nedilian tshejected
frame plate 11 corresponding to the el ectrode region,
ire whitdlernthg ebeetrodesedw® e pomspest edrihesmritey to a
formed, of the wafer, which is the object of
ﬁ%@:ml@ﬁe L heteohe ataried @@dlsoémaﬁ@e%plfrrﬁstwdmg to
respective through-holes.12 may b smal] in area, and
_(ﬁ‘*‘rtfﬁgecﬁﬁFgEfo‘?? | R 5 @%& the electrode

structures 17 to be formed, thereby forming patterned
holes 24H corrésponding to through-hcles 12 in a frame
plate 11 fo be 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 Z24H as illustrated in Fig. 14.
The metal pléte 11A for ferming 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 15
and.positiéning holes (not illustrated) have been formed,
and at the same time, forming back-surface electrode
parté 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 . ...



area is little in the absolute quantity of thermal
expansion in a plane direction of the insulating film
16 thereof, so that the thermal expansion of the
insulating film 16 can be surely restrained by the
frame plate 11. Accordingly,34n a burn-in test,
-positional deviation between the electrode structures
17 and the electrodes to be inspected by tenperature
changes can be surely prevented even when the wafer,
WabgBvbs FhRGn obleGra0E pRsPeCti Ohg hae rAckatderacea
of 8 inches or greater In dianeter, and the pitch of
t beeeltests oslestd a spe rbpppeci eshy s extreaelyr smaldesisAs
a result, a good electrically connected state to the
wafem zéncdgpsiablof nephbhetesiEig.i2Forgied pbaasviewover
illustrating a sheet-like . probe according to a
sthonfranbaehatentl lof thhesheesekir jarvdprindng Fhgnlading
is a.plan view illustrating, on an 36 enlarged scal e,
afptihcipal tipatach sarésnt aeteiiads warke lghe@f-l i ke
probe according t.o the second enbodi rent, a Fig. .25
PP L il L et U RA GO LR AR eh Sy gD
sea| rinci-pal, part of .the sheet-|| 0
SE85 e P B e 8RBl ot AT B BE PO e groae
PLoPEs Isacoqr dicdg+bq, the second s grbedheat 4s used
to conduct, on a wafer, on which, for exanple, a
pluradidarf sintregrated GineCubbs-baveabeenm edftici®dparts
el ectrical inspection as to each of the integrated
cl3lcuites tihera ssbhdketofl tdhen wafsaringandebhascat fwarhe a high-
plate 11 (see Fig. 4) of the same construction as in
t tendiheigted imedralpr dherdlgy atwordiongopsintefimstl® on the

enbodi mnent On' one surface of this frame plate 11, a
Sp¢ﬁﬁ@§urface electrode parts 18b as illustrated in Fig. 19,

thus forming electrode structures 17. As needed, resist
films 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-fofming patterned grooves Z25H in the
resist film 26 as illustrated in Fig. 21, and the sheet 16A
for forming insulating filﬁs is subjected to an etching
treatment to remove a part thereof, theréby forming a
plurality of insulating films 16 independent of each other
as illustrated in Fig. 22, thus forming a plurality cof
contact films 15 each formed by arranging, in each of the
insulating film 16, a plurality of electrode structures 17
extending through in a thickneSSHWise direction thereof.

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




circular contact film 15 having a dianeter smaller
than the dianmeter of the frane plate 11 is provided
integrally with the frame plate 11 and support-ed
thereby. This contact film 15 has a flexible
insulating film16, and a pl3frality of el ectrode
structures 17 extending in a thickness-w se direction
of the insulating film1l6:are arranged in the
insulating film16 in relation separated from each

Otl: & ek dnd plane dir %ﬁt LAR Qbnilie 4Ny 3kl ngné {da 16

In acc ance with a pattern correspon Ing to a

tﬁ%%et%g et [5d rodasekorbg. i fispectethidvia khemWalerrrame

is the object of inspection. The contact film15
| practkanyediidrSic hbdaiBINgr thdadhddie 1e@ehpobbe according
el ectrode structures 17 are located within the
r espeoti Verst emdughmkokteswil2clofig g fusametpiate RAilgs 371 to
-~ Each of the electrode structures 17 is fornmed by
iAtegrally linking a projected front-surface el ectrode
part 18a exposed to a front surface of the insulating
f| | m 16°&RFIANEI Bt 215k & BAGRTsdrFacer ¥rect) 'o&é‘epart

the insul atjn

-1% S DR o b tnE: R aiGn o e CUTPeRatt i £rame
extend) cgcﬂfr%%g,%fl Bpat B8 LI clNeas Sﬁegmct 1:00,fcn
n
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t he back-surface electrode part |18b. In the

sheedr ) iweidi adke the obhjéke secaonsherbodi ren ,cora;act
material of the insulating film 16, and a naterial,
di ens | ohsa rarackgielde 1hi Kee o:feaﬁm:teln@cttmdeglsﬂwbstwrlés rmzr be
are the sanme as those in the sheet-|ike probe
asedk Hi Wy aueat.h@nd each of the contact fllms 15 small in - :
area is little in the absolute quantity of thermal
éxpansion in a plane direction of the insulating film 16
thereof, so that the thermal expansion of the insulating
film 16 can be surely restrained by the frame plate 11.
Accordingly, 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 object of inspection, has
a large area of 8 inches or greater in diameter, and the
pitch of the electrodes to be inspected is extremely smali.
As a result, a good electrically connected state to the.
wafer can be stably retained.

Fig. 23 is a plan view illustrating a sheet-like

probe according to a second embodiment of the present

invention, Filg. 24 is a plan view illusirating, on an




first enbodi ment. The sheet-|i ke probe 10 according to

the second enbodi nent can be produced in the sane

manner as in the sheet-like probe according to the

first enbodi nent except that in the above-described

production process of the sBéet-Iike probe 10

according to the first enbodi nent, the sheet 16A for

formng insulating filnms is used as the insulating

film16 as it is without conducting the etching

t eaabpged Mattdeasheehc 194 fOUrd Qmangohpse afil@rg in the

filns. Accordlng to such a sheet-1ike probe 10 of the -

seheat-1srbadicent ccbhei ff ufdaltdey sekohbectbsOughrthol-es

12 are formed in the frane plate 11 corresponding to

t Aeg el 2¢tinde crregi-sactionathivdlewt e lekecstodes dro abe

i nspect ed have been 38 fornmed, of the circuit device,

WhT ¥F$%@tﬂﬁ§L§m écPrBW6194ﬁﬂﬂ§ﬁﬂ o, thﬁd8h¢&$1ﬂmﬂﬁa®mobe

film15 is arranged on:the frame plate 11 in such a

nﬁﬂﬁ%’rd%rﬁ?attoegéﬁ BFC?% FRAYIGBE st ructures 17 is

-l ocate ecti ou oles 12. in the

frame ant ﬁﬁF 5?85? ?hi %ﬁ%@ﬁé]WQIﬁ% 15ej gecond
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be surel’y restrained by the frame plate 11 even when

therseant atectirl 5215 A% idnabgetar 82ch AGC @ Rgk¥grkRed

a burn-in test, positional deviation between the

etlaotiridde ist rustatefl thendatfhe, eh@écdtaodeSrhocbplate 11

i nspected by tenperature changes can be surely

preredtiad éieﬁf wHeh sdfe weletrughien 4s irhahebpbeet-dfike

|ns ection, has a Iarqg area of, for exanple, 8 inches
dPe ACFRT A BFret e rthea fd *6he SPPEEHSTE t he

eleCtrqughé(%urface of this frame plate 11, a single

circular contact 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 fespective

through-holes 12 of the frame plate 11.




be inspected is extrenely small. As a result, a good
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 enbodi nent of
the present invention, Fig.327 is a plan view
illustrating, on an enlarged scale, a principal part
of a contact filmin the sheet-like probe according
to the third enbodinent, and Fig. 28 is a

Cross- se¢hi gralnyi & dd Jdsst catl Ag,r &N 130 ise%gﬁ@&dby

scale, a principal part of the sheet-l|ike probe
agaeedrayl ¥ a e nghar grendeotidetontTher sheeteldM@ode
probe 10 according to the third 39 enbodi nent is used

t paconttctexpared waf er froamnt vhirdacef of tlexaifqdid,atdng
plurality of integrated circuits have been formed,
efétnricaind mspdeteohike harleach fotet hkedinaly ared 18b
circuits in a state of the wafer, and has a frane
pFEPesad tq sedarkgsuafaes athdhsahbsebabindictileh 1&s tpneach
the sheet-1ike obe 10 according._to the fjrst .
DB e o %n SoRBO8 br FLEE G PR Pr - Iciee Fhrogah in
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conta arranged In a-s e1n

eaehs UIRIaiSRnaS kOco@1, 8P Ahangot hersus face of Jhhe

frame plate are provided " integrally with the frame

phedeuddivaneheSHPPOS t L6 RDYhe BBSHK Ofu i@ LRNLAC Ode
films 15 has a flexible insulating film 16, and a

pbamtallighy. of el ectrode structures 17 extending in a

t hi ckness-wi se direction of the insulating film 16
are. ar Fanged fheathe ikpsnralpd N fafl rheé6serond edretadiment,

separated from each other in a plane direction
a2 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 acbqrding 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-like probe 10 according to the first embodiment, the
sheet 16A for fqrming insulating 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




of the insulating film16 and in accordance with a
pattern corresponding to a pattern of electrodes to
be inspected in the wafer that is the object of

i nspection. The contact film15 is arranged in such a
manner that each of the eleéBrode structures 17 is

| ocated wthin the respective through-holes 12 in the
frame plate 11. Each of the electrode structures 17 is
formed by integrally linking a projected

f roftedurdfatecelceetndtdedepidd, 18acBXPOSERE tdbjakdtr ofit
surface of the insulating film16 and a plate-Ilike
backeesuriface seldetheodenpart fi8m léxpesedrdmyeal lpaclkhe
surface of the insulating film16 to each 40 ot her

t AF iR P 1R tehddt 1ei ek ta geannergdhakt epdh myf theogghcaode
the thickness-wise directjion of the insulating film
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sheet-1ike probe according to the first enbodi nent.

- The heelahiekaipeobeonl Graceordca be dheethidedtrained by
enbodi ment can be produced in the sane manner as in

tthe foheet plleke pi oberl vhaoc ohdi ngntact hellim 16t has a
enbodi ment. According to such a sheet-like probe 10 of

- tisegenisrga - en%ﬁﬁﬂﬁﬁ%ﬂlethénp@LﬁQﬁHT%P dﬁsﬁhePOSltlonal

t hrqugh-holes 12 are faorned in the fra

ek BHdPﬁﬁw?%ntﬂée &G ode SFE@?B‘H"E% ri”v\ﬁPElhtFﬁe

%h%%&&%ges 0 e igg g%%éajby ¥emperature changes can be

7 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 piltch 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. 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 fiim in the
sheet-like probe acéording to the third embodiment, and
Fig. 28 is a cross-sectional view illustrating, on an
enlarged scale, a principal part of the sheeit-like probe
according to the third embodiment.

The sheet-like probe 10 according te the third




“fornmed, of the circuit device, which is the object of

i nspection, and the plurality of the contact filns 15

i ndependent of each other are arranged on the frane
plate 11 in-such a manner that each of the el ectrode
structures 17 are located in3%he respective

t hrough-holes 12 of the franme plate 11, whereby the
contact films 15 is supported over the whole surface
thereof by the frame plate 11, so that the therma
exeRRNSinem 10fi st heed nsdll &drdang i oW 26waférf her plndre, for
direction thereof can be surely restrained by the

. fesaamp @l ,atee pliireviety Whignirtthgraantiaci réul s mveadeandl

| arge area. Accordingly, in a burn-in test, positional
denimtd o Usstwieal t hesrdadonoge $or geturas the dndeghated
el ectrodes to be inspected by tenperature changes_can
el TS yoprevhRtR VI WRERT haRRalr?T 2 Wifiedk PiatRell
- opject . of inspection, has a_|arge area of, for :

e F&-9 -84 nehek™® ooty ecé’PéFrFﬁ%aPﬁrr%? et g SPRgTT ke
pi t f. the el.ectrod tQ. [ is extrenely
§#§ﬁ%.q&sagngghﬁ%Jaﬁgggb lr%%e%ﬁ§$§§+$€tbonnected

state &9 Qe MAfRL.CBR PRiStAblNe Jieldl ned. - <Frobe ity (9
card> Fig. 29 is a cross-sectional viewillustrating
tfi@ msCQASthHCE | Difls Ofa te Ple@PodeAbHt ACEOI EHG kO falinkr $6
enbodi ment of the present invention, and Fig. 30 is a
crossgedctinoaastatewnddpgstieati ng é&deh coristr sot rentof

a principal part of the probe card according to the
failism aépbodihensurfine gfobéecardngopbaicoradiengreviene
first enbodinent is used to conduct, on a wafer, on
Wﬁﬁ@ﬁ?aﬂéV g*ghrﬁgg Qfame plate 11 and supported thereby.

Fach of the contact films 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 cof electrodes 1o be inspected in
the wafer that is the object of inspectioﬁ. The contact
film 15 is arranged in such a manner that each of the
electrode structures 17 is located within the respective
throughmhoies 12 in the frame plate il.

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
£ilm 16 and a plate-like back-surface electrode part 18b

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




plurality of integrated circuits have been forned,

el ectrical inspection as to each of the integrated
circuits in a state of the wafer, and is nmade-up by a
circuit board 31 for inspection, an anisotropically
conductive connector 40 arrdfged on one surface of

the circuit board 31 for inspection, and the

sheet-1i ke probe 10 according to the first

enbodi ment, which is provided on the anisotropically
CORHUE! Ve eI Re GOkt 401 rdiiter Gldauilschbeatdndind Ofhrough in
i nspection has guide pins 33 42 for positioning the
anhsothbpisdd-wicendieet veorc anhegiecorind@laaiey thigdim 16. In
sheet-|i ke probe 10, and on one surface of the

citheai empobireErdl foroihipeciilon, 1% fplrued| ¢f ya dfigh- ,

i nspection electrodes 32 are formed_in accordance
WEPRdEC iR dtadorFeSPERRA i t'd1%a Paakrepriate alaqtrowe
to be 1 spected in all integrated circuits formed on a
vBPer, *8hich is an object of inspection. As a board
Uater' k %8& gﬁé“&ﬂ%&%h%rgbgc btopqé{di§&rdfg%ﬁodiment, a
~inspecfion, may ‘be used any o conveﬁilonally Nnown :
Vi £ O, 10QAT G Bt 8L AL 8 n AN 19ReGIT T Gnexanples: sther eof

i nclude conposite resin board materials such as glass
fdpeind @iny ahaedhepoxye r&Sithe gkassolitbefridivteer ae@dare
phenol resins, glass fiber-reinforced polyimde resins
artt: glres s.sf itheser en nfloy catkddi-dihkeppbde dddaziime to the
resins, ceramc board materials such as gl ass,
sfidgoremiogidingatand al umi na, and | ani nated board
materi al s obtai ned by usin netal plate as a core

Tat or | &PS aREETETh A PREDE TRSFPERTLING 46 Aheopbiyd
gl or polyim de resin fhereon Wien a probe qard,to
sheet-like probe 10 according to the first embodiment.
According to such a sheet-like probe 10 of the third
embodiﬁent, the plurality of the through-hcles 12 -are
formed in the frame plate 11 corresponding to the electrode
region, in which the electrodes to be inspecﬁed have been
formed, of the circuit device, which is the object of
inspection, and the pluraliiy 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
structures 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,,50 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




constructed, that having a coefficient of |inear
thermal expansion of preferably at nost 3 x 10-5/K,
nore preferably 1 x 10-' to 1 x 10-5/K, particularly
preferably 1 x 10-6 to 6 x 10-6/K is used Specific
exanpl es of such a board matétial include inorganic
‘board materials conposed of Pyrex (Registered
trademark) gl ass, quartz glass, alumna, berylliua,
~silicon carbide, alumnumnitride, boron nitride or

the,ld ka%eaandgééofmqw eqnbgaﬁgrﬂﬁlﬁrﬁ@§1§ %tsé;tagqamy

using a netal plate or nmed an iron-nicke

S§ &l a sileh b@&wéapath@yele@@@e @t rB¥afe AS1A L Bhe
material and lamnating a resin such as an epoxy

r €sedit ardeaohyi bedénspstted Ner aempefstité usidarajead dam be
Fig. 31, the anisotropically conductive connector 40
haisr @l e iprewleateflr amen pFlatre @i, waderwhvichela igl Uit iobg ect
of anisotropically conductive film arrangi ng holes 42
e%t%rﬂ-fe%ﬁe@ﬁéloﬁg PABUGhLF e atrl‘ﬁacl@rfes@rv\?%%“mllerre@t iigghes
of the frame plate have been.forned,
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thls pLate 41 are fornmed corresponding,t
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circurts formed on a wafer, IS an obj ect

i nsReeiiaan. I n each of the anlsotroplcally conductive
filmarranging holes 42 in the frane plate 41, an
adHroler epraal |y conductive film50 having
~conductivity in a thickness-wi se direction thereof is
arrangetyi % ist at ersgppoetetbiyl & iger iphesatrapory ittre
about the anisotropically conductive filmarranging
HSIne tARctiant AE ¢ rafPdlGrE 2TCaRding &P st dtigst

|%% pendent

diment o%fthe present invention, and Fig. 30 is a
cross—sectional view 1llustrating 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 examplée, 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 anisotropically conductive connectoer
40 arranged on one surface of the circuit board 31 for
inspection, and the sheet-liike probe 10 according to the
first embodiment, which is provided on the anisotropically
conductive connector 40.

The circuit board 31 for inspection has guide pins 33




adj oi ni ng ani sotropi cally conductive filnms 50. In the
frame plate 41 of this enbodi nent, positioning holes
(not illustrated) for conducting positioning to the
sheet-1i ke probe 10 and the circuit board 31 for
i nspection are formed. Each 8f the elastic
ani sotropically conductive filns 50 is formed of an
el astic polymeric substance as a base material and
has a functional part 51 conposed of a 44 plurality of
capdupd s Mel Pardss the hALs6OMEIddI0n exhenst g ddhrdctor 40
t hi ckness-wi se direction of the filmand an insulating
pant 83 fdrawd lakeupdokachl ofardhencondusti Fecpart $he2
for connection and mutually insulating the conductive
pArFIUBR Poagd ddnAett Lospeditenf,uacrilonal igaraf Shspsction
arranged so as to be |located in the anisotropically .
 cBhETEtIdRe 59 ArcafPEARH nif REIceT4enra vhEL fa A terat e
41. The conductive parts 52 for connection in the )
T GRETT OB (051 Br BTSR AgdeFRTaRE o et S ARPER tEle i
Pai1 efdy conkespeading: § o atiernof the .
e?ect FOdEs t0 be i nspe%:t eocftm%? t%ﬁe&1 ‘%Tlfe%lt_’r ot é‘cglejl‘s_oﬁni n
the;ddit @ akegdecisgnit formed on the wafer, which is
the object of inspection. At a peripheral edge of the
functipnad marta whtediaPafédr Sor@ e t58PPOELet: WG 31
is fixed and supported by a peripheral portion of the
aims otrspeictabhy sanductisee Bnkne f acsangitigniaalie RRown
the frane plate 41, is formed integrally and
cftigsorehydwie he T hael f uedi snafi bbe texBiplefbtbereot
specifically, the part 55 to be supported in this
| dfﬁﬁdﬁ%ﬁ?mpgsﬁﬁ%p’é%&‘irh beaggr pabeF b &FF pgedland
SHRRQTed kD, 8.5 9SSl LR1hAC 8L 8L A5 80,21 8, AL 5P
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 preferablyrat most 3 x 107°/K, more preferably
1 x 1077 to 1 x 107%/K, particularly preferably 1 x 107 to 6
x 107%/K is used.

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

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




peri pheral portion about the anisotropically
conductive filmarranging hole 42 in the franme plate
41. In the conductive parts 52 for connection in the
functional part 51 of the elastic anisotropically
conductive film50, conducti e particles P exhibiting
magneti sm are contained at a high density in a state
oriented so as to align in the thickness-w se
direction. 45 On the other hand, the insulating part

5§ag9ﬁ§t59tb&é&ﬁ@%é%erlgﬁg Sﬁ%ﬁgﬂgd\ﬁ% Rk Ebcgeﬁegéfuplate
all or scarcely contain them In thé illuStrated

erbefAent , aPr DfACtAdkROr hiDHy HhelpRichudsngz fA0my,

ot her surfaces than portions, at which the _conductive
paptrsr53r ahdv perd pherakeposteninsl tdier eafmiaseindg acateadn
are fornmed at those portions on both surfaces of the

f anchi emakn papaxsreisant he pdiwotidgpireslihytioorshuct i ve
film50. The thickness of the frame plate 41 varies
accord@ﬁgllﬂﬁsFﬁétﬂ%I%ﬂiﬁﬂg-tﬁépeéhe %ﬁHSQﬁ§°§ﬁ€ﬁéiﬁbly
20 t nore preferably 40 tq 400 If t )
tﬁ‘f’E%ﬁ%EJsV? sc%"rPeﬁqté’F gﬁaﬂa*‘z g‘?ﬁrct“ﬁ rsFFgﬂ‘atFl’#ate 41, in

h I .
SAuLECH SRR LSS o JRELEILAT,ARLARMLR SOl

dgfﬁgﬁéiﬁ@'ﬁdﬁﬂgeQ& bﬁch'é&%éﬁ&fﬁgp%hbgﬁﬁrfg |4 ckness-—

addition,, such stiffness as the form of the frame
phate dilrdseist difmedel sraf®tpiachi eved, hadsd fdered. The
handl i ng property of the anisotropically conductive
camhect 0rp 4 Hgc aprdutdiwe | filnttae rthptkaassl exceeds thlS
600 JIimon the other hand, the elastic

abrzet ropialdly acendocned ecdinamposdinar hedh ipRttisen of an

anisotrgflcally conductive flln}arranglng hol es 42
betefierode region, in which electrodes To De inspected have

been formed, in all integrated circuits formed on a wafer,

which is an object of inspection. In each of the

anisotropically conductive film-arranging heles 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 conductivé films 50. In the

frame plate 41 of this embodiment, positioning holes ({(not

illustrated) for conducting pesitioning to the sheet-like

probke 10.and the circuit board 31 for inspection are formed.
Each of the elastic anisotropically conductive

films 50 is formed of an elastic polymeric substance as a

base material and has a functional part 51 composed of a



too great in thickness, and it may be difficult in
some cases to achi eve good conductivity in the
conductive parts 52 for connection and insul ating
property between adjoining conductive parts 52 for
connection. The form and sizé4in a plane direction of
the anisotropically conductive filmarrangi ng hol es
42 in the 46 frame plate 41 are designed according to
the size, pitch and pattern of electrodes to be

;\gf@f‘&if& ¥ %o‘ﬁ@t@ﬁm@gaﬁarﬂss BN AR e6hnOf+iSREG AN ng

particular limtation is inposed on a material for
f of i ngh ih@ ds-amespl @t fedli 0 JARNAS i lmh@d SiCAnsulating
stiffness as the resulting frame plate 41 is hard to
bea cef 55 nedmeandrothe ¢asindheaheotongustabd yparatsaisBedor
For exanple, various kinds of materials such as
netabdd it amtEed abspatky ain o vdtien &hs aerdyasive parts 52
materials may be used. Wien the frame plate 41 is
f B FreePieCtion - exBHplfanct iggedl PREL nk &S slrragged so as
insulating filmmy be fornmed on éhe surface of Hhe

frake Jpﬂ GFtedatr SRR RIS Yoo r b et e
nat eri al f t he. frame . plate, 41 C
rnﬁ ﬁ%?lQ%: oéf ??on he;ﬁfame ngkglgltlﬁg%luﬁgsu%tlve

1y f%@d hh@bf&&f{ naldh%y fuaE%%ﬁafofyaqp@%q af-ca

: co i nati on o | east two of these netals. Wen the

P00 e anch§r5§@@e | H toh bihrénpb@tb@ﬁtaoﬂesposldmg to
.preferable to use a material having a coefficient of

| tHe ara ttieehmalE expaast oirofesattonbst i3sped=b/dE, ther e
preferably -1 x 10-7 to 1 x 10-5/K, particularly
prlefamaigley rebign10n 6t J&begreieﬂKcascalhaﬁ@medl oppithe

formng the frane
wafer, which is the object of inspection.

At a peripheral edge of the functicnal part 31, a
part 55 to be supported, which is fixed and supported by.a
peripheral portion of the anisotropically conductive film-—
arranging hole 42 ié the frame plate 41, is formed
integrally and continuously 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 pérts 52 for connection in the
functional part 51 of the elastic anisotropically
conductive film 50, conductive particles P exhibiting
magnetism are contained at a high density in a state

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




plate- 41. Specific exanples of such a material include
invar alloys such as invar, Elinvar alloys such as
Elinvar, and alloys or alloy steels of magnetic

netal s, such as superinvar, covar and 42 alloy. 47

The overal | thickness (thlckﬁ%%s of the conductive

part 52 for connection in the illustrated enbodi nent)

of the elastic anisotropically conductive filmb50 is
preferably 50 to 3,000 m nore preferably 70 to 2,500
Non pREt bEdardandyr eher abby1d00hd ©adt000 avededt tdirStain.
.thickness is 50 mor greater, elastic anisotropically
cohducongectiverpai@ibhdesng sufdlilcicentscstrehygtdomiraein them.
provided wth certaint When this thickness is 3,000

m or s [Fée ibhuﬁﬁéafeﬁ%@lmbﬁdﬁmenborﬁéiltftﬂtqqmdpﬁptfél@QS 54
for connection having necessary conductive properties
aPEOH%@Jr%dE%Ht REgEY ?‘éﬁﬂ‘ifes THepPeFELPR: ek d\‘]ﬂl@f the

ted 54 f bl t | t 10% i
Do R TR bR eata et R SE Dokt St ey ar't

"Pé&?&?fe{] f%r%d' gast lhel 290 oﬁa%g%ﬁdbg@ﬁ Vﬁuéﬂab of

havi ng such a projected g are forned,

t-fige CORMCIINKE PALES5D2i 4 oifhécéﬁﬁ%%tt'r@ﬁlééfly conductive
sufficiently conpressed by small pressurizing force, -

soildi hed. good conductivity is surely achi eved. The

proj ected height of the projected part 54 is

pr ef er @bkythtclmsts bG0%henbrenpreferalblily vatrinpstcd@8ding
of the shortest width or dianeter of the projected

per ttisd materdpacthdrpaf t 1854 iFavirrjesaehy & prigj é@0edm,
hei ght are forned, mhereby the projected parts 54 are
AR R3gieFakhsns? to 400 Hm.

If this thickness is smaller than 20 pm, the strength .
regquired upon use of the resulting anisotropically
conductive connector 40 is not achieﬁed, and the durability
thereofris liable to be lowered. In addition,. such
stiffness as the form of the frame plate 41 is retained is
not achieved, and the handling property of the
anisotropically conductive connector 40 becomes low. If
the thickness exceeds 600 Hm on the other hand, the elaétic
anisotropically conductive films 50 formed in the |
anisotropically conductive filﬁ—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 connection.

The form and size in a plane direction of the

anisotropically conductive film-arranging holes 42 in the




they are pressurized, so that the expected

conductivity is surely achieved. The thickness

(thickness of one of the forked portions in the

illustrated enbodi nent) of the part 55 to 48 be

supported is preferably 5 t 04600 gm nore preferably

10 to 500 gm particularly preferably 20 to 400 pm

It is not essential for the part 55 to be supported

to be formed in the forked form and it may be fixed

t grafBl ylone surfacaeetghbe icamiplate #le dNL, pitch

el astic polyneric substance form ng the :

aangopaopécaldy edenductieyetd ibesinshecsepr &f ef akiffea that

heat - resistant polyneric substance having a

chosshi plkeert stfr dospeetidari ous materials may be used

as curable - polyneric substance-form ng materials

usabl e NPoP2sbi gt hgl imd(fefs ianck o sEMpIfast opobyReEfEial for
gbstance Speci fic_exanples thereof include silicone

BHBI29 ¢ Jgf&fﬂ@dpafﬁéﬁe T ubdPs asuih Bgs such stiffness
: b ur al rubb | r
pg%beréalg%surl%lru falal ai te 4 rﬂgge?/b ancP f%rmed and

yrene- e copo yirer

achy| Baif ri <Ryt adi eng, CoRqlyuTRE gr ubher e @l1e, various
hydrogenated products tHereof; block copoly

I ubhbes SosWeh easashysene- asburteaa@u@ae ﬂs@@ﬁabw%emmc
ter pol yner rubber and styrene- isoprene bl ock

cropiod yieElrss anandehydrogenatad preduet ssed hewreh; tAAdframe
chl oroprene, urethane rubber, polyester rubber,
eplatd oYlohydfornedbher £t lepeaspéepr apydend. icopelcpmérl, an
rubber, ethyl ene- propylene di ene terpolyner r ubber
a%ffbslé]ﬁtthg dditlt Mepod Uy cArbhg theisce $if] jthgnérame
q%?er A5 preferred fromthe viewoints of nolding
633|ng ability and el ectrica

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 & burn—-in test, it
is preferable to use a material having a coefficient of
linear thermal expansion of at most 3 x 105/K, more
preferably -1 x 1077 to 1 x 10 °/K, particularly preferably
1 x 107°* to 8 x 10°%/K as a material fo; forming the frame .
plate 41.

Specific examples of such a material include invar
alloys such as invar, Elinvar zlloys such as Elinvar, and
alloys or alloy steels of magnetic metals, éuch as

superinvar, covar and 42 alloy.




properties. As the silicone rubber, is preferred that
obt ai ned by <crosslinking or condensing |iquid
silicone rubber. The 49 liquid silicone rubber
-preferably has a viscosity not higher than 105 poi ses
as neasured at a shear rate éf 10-' sec and may be any
of condensation type, addition type and those
containing a vinyl group or hydroxyl group. As

speci fic exanpl es thereof, may be nentioned dinethyl
silicomeer avetybbethidieshy | (¥h¥knsdd IFORB el BVLAHDEE
and net hyl phenyl vinyl silicone raw rubber. Anong

t hbese, 5¥ifyt @gmawptdont mh nitng ililqeidaséd i @RIiment) of
rubber (vi nyl group-containing di nethyl polysil oxane)

i $he gehastald yandlspaicapdcdyls ulyjreccitnge £ilm 50 is

di met hyl di chl orosi | ane "or di net hyl di al koxysi |l ane to
hpde b ¥adilsy fd teoRdBhe at omoneeaceFonahly tHe tor @&8A6ebm,
of di et hyl vi nyl chl orosil ane or '

dPREEHSHAATY BERERYEPIANC Giri 2hEA0T MBct FBAREL ERESt he
reaction pr.oduct by, for exanple, repeated i
ATEERTDAS BPbPpPT AfTRTECI GUPEESH | T OTREPRIBRELY

hayh Qg 1412y e 1 9KQUBS R ERLRR! S ANRHROL S rovided:
obtained’by gubjectingmgﬁ%g%?#g s??&%@ﬁ%ﬁéﬁcﬁrgsprOVlded
Oﬁiﬁﬁngéfﬂagﬁ%&QFQhﬁﬁﬁ%hgéaﬂﬁiéﬁhégg QY G 000 tm or smaller
pol yneri zation in the presence of a catalyst, using,
for tlexanplee, hdhapt dyddiotingl phlkexane &S @onnection
pol yneri zation term nator and suitably selecting
orhemg eaceseary opdidionye Propeekbmpla;e arountisdokith
the cyclic siloxane and polynerization term nator) .
ALTHRE At al yst for the anionic pol ynerization used

herein_ may be used. an al kali . such as _
tetran%?%f%ﬁﬁﬁﬁﬁﬁgnpﬁﬁang?%éjﬁ?pﬁp GEypd 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
sufficiently compressed by small pressurizing force, so
that good conductiviiy 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 34.
‘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



phosphoni um hydr oxi de, or a sil anol ate sol ution
thereof. The reaction is conducted at a tenperature
of ,- for exanple, 50 80 to 1300C. Such a vinyl
group- cont ai ni ng di et hyl pol%3|loxane preferably has
a nol ecul ar wei ght NMI(MEIgh average nol ecul ar

wei ght as determned in terns of standard polystyrene
equi val ent; the sane shall apply. hereinafter) of

10,000 to 40,000. It also preferably has a nol ecul ar
Wek gbilpsh Sitdd B B reRgeXy (R ¥Atdoo My Miosd pwei@htbly 10
average nol ecular weight Mv as determned in terns

ofo si@hdar d papaliysl yrenepwsfiinsdlgnt 0t aonddbein.aver age
nol ecul ar weight ©Mh as determined in terns of

st andaf#@ pal ystyeerrntigduiteal &he;Pae Sak® SRafPPRYPISA
herelnafter of at nmpst. 2. fromthe viewoint of the

heatP ?e@%ﬁ%&é‘ 8Pet ﬁ%ﬂf%%uﬁ‘ﬁ“hg ang| agtpgy be fixed to

ani otrop |cal Y. % % ame tgOMCn t he ot her
hatic? ‘ﬁ§droxy| §r8up T A |qU|d silicone
rubber y t

pol ysi Fgga%%e?éﬂc g:[ E g ?%1?%1%4 by subj ectl ng

dérr@ctwdi!h@yl%o\%bhaﬁl@twe ch inetshybdi 3l kexyesi arRe at Reat-

hydrol ysis and condensati on reaction in the presence

- ofesiditmithplohyteath| onostdrake hakring a crosslinked

di met hylhydr oal koxysi |l ane and then fractionating the
regastd o epr odact oy mafteyr iexamphe, be negeated curable

di ssol ution-precipitation. The hydroxyl

RAUPEEE 5t &Pgﬁﬁ@nF?qi@@“@g MedRELpUPbeFabYs forsgbtaining
obt ai ned by subj ectln a cycllc sil oxane to anlonlc

GO ér (2 SEPATIRT AR BISEn CEPEFPRC R at ARFSET TGP e
AT, RATSER BYbei e o ot Ryt Ry inbat eaey SrPaRES
Ahch as polybutadiene rubber, natural rubber, polyisoprene
rubber, styrene-butadiene copolymer rubber and
acrylonitrile-butadiene éopolymer rubber, and hydrogenated
products thereof; block copoelymer 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“propylenewdiene terpolymer rubber and soft ligwnid
epoxy rubber.

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

As the silicone rubber, is preferred that obtained by

crossiinking cor condensing ligquid silicone rubber. The




pol yneri zation term nator and suitably selecting other
51 reaction conditions (for exanple, anounts of the
cyclic siloxane and pol ynerization termnator) : As

the catalyst for the anionic polynerization, my be
used an al kali such as tetra&fethyl ammoni um hydroxi de .
or n-butyl phosphoni um hydroxi de or a silanol ate
solution thereof. The reaction is conducted at a
tenperature of, for exanple, 80 to 1300C. Such a

hy 9E:0XY | s 9N QURC @RELBE B ﬁageﬁf@ﬁylhaspgl Y8LEOXANL not
preferably has a nol ecul ar wei ght Mv of 10,000 to

40; §OOr draral190 poeias ald ymehasradnpt eg W ledameiaght of

di stribution index of at nost 2 from thevi ewpoi nt of
the' heatamndsist arcengf of heondsudd g elvast i eddition type
ani sotropically conductive filns 50. In the present

i Avéntlicre aeinttihdningea of ine GsoPe LrdEEErPRRd GHANWH- AS
gr oup-cont ai ni ng di met hyl pol ysil oxane or = hydroxyl

gFRRML Cioh PR G SdFRBE R - Py S19 Seahdonay HEnqided, _
. pot h I b in. I nat,i . A '

CHEE S P GUPPRE: (NG BONTRI ¢ aBerancer TOMmg™

TRLE1) Al JTBY 08, G001 ALOGEL 1L, DG RGLyeri ¢ - substance-

for mng maveriar. such a curing catalyst, may be

used apmQngam&sPerryiegrbabl Yokt thazp 1680PAULL ;
hydrosilyl%tion catalystggra%heolikeﬁgégec%fic lcoﬁe

exatiy res(vahylhgrengandorfierion demdsad] asol el 1 iaineng is
cat al yst include benzoyl peroxide, bisdicyclobenzoyl
peFrexiadd,y dibcaiykdpey oxilde caricadiditre by bait ot 1 persdxiede. or
Specific exanples of the fatty acid azo conpound used
atimeigivddliaggosscal §mt tndlvidde lazabi sihd obRRIATSFH O e.
Specific exanples of that used as the catal yst for
reaction in the presence of dimethylvinylchiorosilane or
dimethylvinylalkoxysilane and then fractionating the
~reaction product by, for example, repeated dissolution-
precipitation.

Liguid silicone rubber having vinyl groups at both
terminals theréof is obtained by subjecting a cyclic
siloxane such as octamethylcyclotetrasiloxane to anionic
pclymerization in the 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,




52 hydrosilylation reaction include publicly known
catal ysts such as platinic chloride and salts

thereof., platinum unsaturated group-containing

si | oxane conpl exes, - vinyl sil oxane-pl ati num conpl exes,
~platinum1, 3- divinyltetranethyl di sil oxane conpl exes,
conpl exes of triorganophosphi ne or phosphine and

pl ati num acetyl acetate platinum chel ates, and
cyclic diene-platinum conplexes. The anmount of the

CHRI | yst used is suitably selected in view of
ﬁé E?n%ﬁy?'the pol yneric substance- form ng material,

the Ki BdcRf atPenpUdriagpcabaky shiandi e 1 PHH/leoxane
treatment conditions. wever, it is generally 3 to

Libr gt 13y haei ghto pefullHO wadrghs By wed it ofvdrage

pol yneric substance-formng material. As the
contmtliae wedghitchesd@l eontreidned tarfhieot cordietridve
parts 52 for connection in the elastic

Lot HEFnCa e g aheriet | Ve f9ames sBell t sy derichinaifvgr)
%gnetlsn1are ﬁreferably used i n_that such conductiyve
Y

th B0 poc4R - BRO eadit] ﬁlﬁBvEHef?Fad’%lhéPnﬁ Iﬁﬁ%%?%&ﬁr

for. .for el ast isotro |y condu
welzl h% St%l%)HEl %rlrpa naofrattﬁgp%‘f’%gf CfCWElg% average
%lsé&ﬁ%@ SUC Cﬁv@ﬁ%ﬁtde\[t%rmﬂnlegsl O 1%%9%? ls%andara

exanpl es o ctive partic exhibiting

' fﬁﬂ@@ﬂy&@hb”@hﬁﬂ@aﬁé{ﬁ e eﬁm@%rngb@i&eem:@chuag weight

magnetism such as iron, nickel and cobalt, particles
ofn =al kdeyertheegofn ¢Enmg(ufeStaﬁﬂ&fmrpdmys&@&ﬁna met al ,
particl es obtained by using these particles as core
;ﬁﬂquwﬂl@@tanuhplsﬁmemphahﬂfa@@&yoﬁerémnaﬁnaa)paftatlmest 2
\¥£g; %h23v1ewp01nt of the heat resistance of the resulting
elastic anisotropically conductive films 50.

on the other hand,‘hydroxyl group—containing liquid
silicone rubber (hydroxyl group-containing dimethyl
polysiloxane) is generally obtéined by subjecfing
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 liguid silicone rubber
is also obtained by subjecting a cyclic siloxane to anipnic
polymerization in the presence of a catalyst, using, for
example, dimethylhydrochlorosilane,

methyldihydrochlorosilane or dimethylhydroalkoxysiiane as a

polymerization terminator and suitably selecting other




nmet al having good conductivity, such as gold, silver,

pal | adi um or rhodi um particles obtained by using
particles of a non-nagnetic netal, particles of an

i norgani c substance, such as gl ass beads, or

particles of a polymer as céfe particles and plating
surfaces of the core particles with a conductive
magneti ¢ substance such as nickel or cobalt, and
particles obtained by coating the core particles with
betdcconducindie ipAgNeEd e Sthgilancamantdts of the cyclic
good- conductive netal Anong these, particles obtained
byilstarg mirckglolypariizt em demwdmetpait i Aseshandatalyst
plating their surfaces with a netal having good _
cbriEluets Artyprisuppluse gbiakion siayebe wped prrefadkaBliy such
used No particular |[imtation is inposed on a neans

O PTG RRNS R R e g idfe OL o P PR AR RASPEORPUR

the. canductive petal_. However, for.exanple,, the :
cOATi Ry fay bE St ?%ﬁ&%%ﬁjﬁ%?%5188tF8F€%§PplEPFnﬁ?a%WkRP
tfgsceo %c%leﬁe%tb% Qé)n?té 0 I}rhe-e o%ur ffagegxé)nfl 1tehe BOC%r elBO"C.
particles wth the conductive nmétal are used as the
conducth¥g Parddrdx®3 BrohPec&OadiMad aligeERyOPOrtion

of an "area coated with the conductive netal to the
swlfyata cahea poéfétebloornaspar hbckes)adfwdimtcomduet LUe000
netal on the particle surfaces is preferably at | east
43%4A 0908 . preferabipyederbbasthab% mpdrecindakravéyght
preferably 47 to 95% fromthe viewdoint of achieving
goGd redrdaeni ¥negx dhetamegit 2of reRetoridigeriodatnafathe
‘'to be coated is r ferabl% 2.5 to 50 by weight, nore
Préferabiy v3nfe 25 WS4 By ergntlagtiq s ropically

USRLARLY 33P0l 0540 O Dy weight,

In the preséﬁt invention, éither 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 therpolymeric substance-
forming material may be contained in fhe 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'oréanic peroxide used as the
curing catalyst include benzoyl peroxide, bisdicyclobenéoyl
peroxide, dicumyl peroxide and di-tert-butyl peroxide.

Specific examples of the fatty acid azo compound used
as the curing catalyst include azobisiscbutyronitrile.

Specific examples of that used as the catalyst for




particularly preferably 5 to 30 % by wei ght based on
the core particles. The particle dianmeter of the
conductive particles P is preferably-1 to 500 m nore
preferably 2 to 400 1m still nore preferably 5 to
300 Lm particularly preferabfy 10 to 150 xm The
particle dianeter distribution (Dw Dn) of the ‘
conductive particles Pis preferably 1 to 10, nore
~preferably 1 to 7, still nore preferably 1 to 5,
paviiesd BFlat ipnefrenabiyn it vle paPUBELY VIEn QAT tdatla g shs
sati sfying such conditions are used, whereby the
r esuht amgpledtastiicc cahosde opidcalallys thadeet | el atiinme—50
beconme easy to deform under pressure, and sufficient
ehesatieai et amoapt cortabhiny ¢d larpng coepleafduct i ve

particles P in the conductive parts 52 for
. EOmAbtt G NeT PLAEIRIA ST LEFicSot PORFERMIV conduct i ve

fi,l ms_50. Cbndu&t' e ﬁﬁrticles P_havi ng_such an
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for formng the conductiv particles o a

chasgl {d GALGRuR! ERLTRNLs ,bxé_nr&eapéls?é & & As3ifri@imsuch

~as an air classifier or sonic classifier- Specific

- comfbid:ans for the classification treatnent are

suitably preset according to the intended average
particlfee shamet erf ahd paring|etdilywet esedi $4 riibitaoy

of the conductive particles, the kind of the
ctabxitfdderdn yadvt he 5 Kikg oNotharrd bmenid ismbeaRP6A~

is inmposed on _the shape of )
forming material, the kind of the curing catalyst and other
curing treatment conditions. However, it is generally 3 to
15 parts by weight per 100 parts by weight of the polymeric
substance-forming material. '

| As the conductive particles P contained in the

conductive parts 52 for connection in the elastic
anisotropically conductive films 50, those exhibiting
magnetism are preferably used in that such conductive
particles P can be easily moved in a molding material for
forming the elastic anisotropically conductive films 50 in
the formation of the elastic anisctropically conductive
films 50. Specific examples of such conductive particles
exhibiting magnetism include particles of metals exhibiting
magnetism, such as iron, nipkel 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




t he conductive particles P. However, they are
~preferably in the shape of a sphere or star, or a nass
of secondary particles obtained by aggl onerating
these particles from the viewpoint of permtting easy
di spersion of these particle83in the polyneric

substance-formng material. The water content in the
~conductive particles Pis preferably at nost 50, nore
preferably at nost 3% still nore preferably at nost

2ot PR ALY RSN PEEHER AR Wi @, BREh ad%oilhe 3§ .0f
the conducti've particles P satisfying such conditions

CRAL R EMEeN o YO IrHoBR LRI tpd hiel AeUKHEREL=@f b hulAheSpakBiales
nmol ding material |ayer upon a curing treatnment of the
nef i nopbrrateemiedlicl ayesl , Thosd cobtabfieshn byndrgeaticng
surfaces of the conductive particles Pwth a
couhpiargreagemchs gehgdss s bddgnectopptrtihglesagdne payyber
suitably used. By treating the surfaces of the
cHhdirets wepacles| 839 P s Kerédtpt i g BFesPIet he
adhesi an praoperty of the conductiye rticles. P to

OB LTSt G oPy REPT RS SO (RABEETS T GURE, SU6™ A
the ., resultj | ast i cC i.sqtropjcall n A
PEEEY Sl o SANTILEORLESl hda GRPCUELINE gne

The-amnunt 9k st R+ ouPIH NG rageRt & ek i UIsLBR Ynce ‘and
selected wthin limts not affecting the conductivity

food-RercpRducti Metprrticles P. However, it is
preferably. such an anount that a coating rate
(proportemyn Hesan Ppaeaichdas ethtadintld blreusnugpldingedgent

to the surface area of the 56 conductive core

patttiiclles) asf cohe eatipidlisy agenplaninthehedyr futéaced with
the conductive particles P anounts to at |east 5%
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are preferably used.

No particular limitation is imposed on a means for
coating the surfaces of the core particles with the |
conductive metal. Eowever, for example, the coating may be
conduéted by electroiess plating.

When those cbtained by coatiﬁg 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 conducitive 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 gocod conductivity.

The amount of the conductive metal to be coated is

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




100% particularly preferably 20 to 100% The
proportion of the conductive particles P contained in
the conductive parts 52 for connection in the
functional part 51 is preferably 10 to 60% nore
preferably 15 to 50%in tergg of volune fraction. If
this proportion is lower than 10% conductive parts
52 for connection sufficiently lowin electric

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

[f  the propaqrt.i.on 9 he of hes . e
r%% u‘Fefll(ﬁjgt ’cgsr%&gt P\S/éggg%seq%ﬁ%ﬁ 'tslcgﬁngé@t [ oﬂr}ﬁg%elg%%’
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the conductive parts -for connecfion may not be _

asdievrd-ir1s@Me cases. In the polyneric
substance-form ng material, as needed, may be

cont ai med parthorgariiacetik]l ef suehcasivcgener phrsitciea P
powder, colloidal silica, aerogel silica or alum na-

Bys qomtfadimibig suth 200 ipmor geniec pirielfeeably e to 400 Um,

t hi xotropic property of the resulting nolding nmaterial

i stildeapred prefiersb st ositiy 30etgef Phetbre HivgRreftReably
di spersion stability of the conductive particles Pis
itbrisvdd® #Rd noreover the strength of the elastic

ant sot £pi call o CNNEL bea LLT,G0 001 @lneg) by ne

curing ne econes h articu

| dJHARAL;QR be -k TPOSed o the Farunl, of tSuafl @Rre
inorganic filler used. However, the use in a too 57

e onalcti ve pari cles Pby o wagnelic T1erd is
gragatiloy lairnlyi preédraiilya Ipreeddct i on process, which wl |
-be described subsequently.

Conductive particles P satisfying such conditions are
used, whereby the resulting elastic anisotropically
conductive films 50 become easy to deform under pressure,
and sufficient electrical contact is achieved among the
conductive partiéles P in the conductive 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
pdrticles and/ér 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 élassification 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




Such an ani sotropically conductive connector 40 can

be produced in accordance with the process descri bed
in, for exanple, Japanese Patent Application

Lai d- Open No. 2002-334732. In the probe card 30
according to the first enbo8Pnent, the guide pins 33
of the circuit board 31 for inspection are inserted,
respectively, into the positioning holes (not
illustrated) in the frame plate 41 in the

anig®iropi cally conductive connector 40 and the
positioning holes (not illustrated) in the frane

pl ate fid parthesishedtimiltbkeoprdberdbsashenebyet fieape of
ani sotropically conductive connector 40 is arranged

i Phsugmdnaranrepratrhbtl ¢he’. cHoderces vehpar egebRréberably
connection in the respective elastic anisotropically
cohddtd iSVEPEi Pis2 58P BHect iskaly CEonENdFR ¢ icsrasgary

W th ﬂg% in @ecti n el ectrodes 32 of the circuit
b g 35 8?% Ph%ﬁgc@f FHILNG AR T PR RRTdSd esf from
t.he i sotropi cally canductive connector .40,. the

S é%?ﬂfi%glngoﬁﬁe%¥%ﬁfgﬁfq%5eﬁFFagbs ??%%ﬁuﬂ$ ggﬁﬁﬁner
thatites ehechs qds fid et uies 1 Lhereof, J espectiyely

conme into contact Wwth the respective conductive

parts bie fiiteCRBACEHEOM | hd N&rRASELVE particles P is
ani sotropically conductive films 50 of the ‘

anegetrabpiycat | gocorictiore poBReciloly 4t mogtt BES stiil

state, the three nenbers are fixed to one another. 58

Rsger giraferabsycht anqutoldé  cardt Bubir vherkifeshbly at most

enbodi ment, the above-described sheet-|ike probe

décor Brhgise @&t Aéef cPatuehberlinmeritl GlespP o BELY ki such
ositional deviation Fetween the el ectrode

t hat, . ]
SPGETAPBE 19 aREF YO8l GBOT BHESHS 5 TREPEEL BF ByPbles
5 ”BeEéiHiﬁg9£E%%¥§%19%%y%% upon a curing treatment of the

molding material layer.

Those obtained by treating surféces 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 particleé 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,amoﬁnt of the coupling agent ﬁsed is suitably
selected within. limits not affecting the conductivity of
the conductive particles P. However, it is ﬁreferably such
an amount that a coating fate (proportion of an area coated

with the coupling agent to the surface area of the




surely prevented. In addition, the anisotropically
conductive film arranging holes 42 in the frane plate
41 of the anisotropically conductive connector 40 are
respectively formed corresponding to the el ectrode
region, in which the -electrbfles to be inspected have
been fornmed, of the integrated circuits in the wafer,
which is the obj ect of inspection, the elastic
anlsotroplcally conductive filns 50 arranged in the

"ESRERLINE R0E80bEPI ALY SORHICELYS £id TRt BROLRG

I n'area, and eac

eéﬁsftaac%saelfs%eogbﬁ@«héwm@@ﬁ%&by@sfp |al'ﬁ§3u51Q:sS mzal hti Deast
area is little in the absolute quantity of therma

- epansirenpirBfedaPl ANe 1 ri@oki, ofut bied e e aabhat 10 heo
thermal expansion in the plane direction of the

el test,i paanisol aopy cadd ferabdgdabt toelfdd.ms 50 can be
surely restrained by the frame plate 41. As a result,
posi t | BralPrrmaratioon chetheesrridie tizongattisepdits 52
for connection and, the electrode structures 17 and

iGrEedPren LBl @e?r%%@%tz‘fﬁypﬁ@ﬁﬁe?%uiﬂre coewﬁﬁﬁégn chh the
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Qls gb%@EeEhhH ﬁ@@mcﬁ{duc@a%t Bgrtsplichr&f chBgection _
el'ectrodes to be inspected is extrenely small. Fig. 32

iS5 f& 1€h 0881 §eThy onale MceWwikl bust s@didig iah@e may not be
construction of a probe card according to a second
eftednrgninofotdecgresentfi vhembopertand Fkgeedd 0% an
cross-sectional viewillustrating the construction of
&he 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 viscosiﬁy 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 limitétion is imposed on the amount of

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




principal part of the probe card according to the
second enbodi nent. The probe card 30 according to the
second enbodi nent has the sane construction as in the
probe card 30 according to the first enbodi nent

except that the sheet-like #ebnnector 10 according to
the second enbodinent is used in place of the
sheet-1i ke connector 10 according to the first

enbodi nent. According to such a probe card 30, the
shegle ldndeRintPrabgoaceas dinad Betbhasseeradnereditnent the
is provided, so that positional deviation between the
et@tducdesspaucivles P Itk andaghetekbeciebdless tgxehely

- inspected by tenperature changes can be surely
pimvidritted. ihnaaddeduomont lpeocaassovhoph calllly be described
conductive connector 40 of the same construction as

i puIRaIUSNGBE -card 30 according to the first

enbodi nent i s provided, so that positional deviatjon

bet weeRUEh e GHAFOEIRI At tE SNGHTivsnFEREFOP At can

Uhe elgetrode stiyciures 17 andoi pspecti on. elegtrodes
§§36§ c&@ﬁSerature chianged "¢an "be Burefy prevéen gd. *1t
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connected state to the wafer, which is the object of
I-NEPectsizory can be stably 60 retai ned even when the

wafer has a large area of 8 inches or greater in

di amet et , tlencprddve phtah3ofadderdlrectoodas forsie
inspected is extrenely small. [Wafer inspection
appaddimgst , Fitge @4dides ranegr §8sofethé ontcuditeweard 31 for
schematically illustrating the construction of a =
\mﬁﬁﬁeqtﬁ§ﬁeéfﬁohns%ﬁﬁﬁkaﬁﬁ§PS€EbY@1ﬁg:FHIatPPrQPSltlonlng
enbodi nent of _the present ' '

- holes (not illustré%ed) Qn the frame plate 41 in the

.’anisotropicélly conductive connector 40 and the positioning
holes (not illustrated) in the frame plate 11 in the sheet-
like probke 10, whereby the anisotropically 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 into contact with the inspection electrodes 32 of the
circult board 31 for inspection, and on a front surface of
the anisotropically conductive connector 40, the sheet-like
connector 10 1s arranged in such a manner that the
electrode structures 17 therecf 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.




invention. This wafer inspection apparatus serves to
performelectrical inspection 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 enbo@Bnment has the probe card
30 according to the first enbodi nent for conducting.
‘el ectrical connection of each of electrodes 2 to be

i nspected of a wafer 1, which is an object of

| NSPectiQBrqtfyad 8SI8l o PRoBePACKs Sy facenef ritde
circuit board %1 for inspection in this probe card 30,
| smPs@Vhaler], anpr essueldésigr PJeat @ndsti DIkPrsSHd azkbgding
the probe card 30 downward. A wafer nmounting table
360 one Mhisch embedwader is thatvidedt hego objacipogfitional
i nspection is nounted, is provided under the probe
cdediZ0iom hedacen 8Fe ¢heqiumeecsdduebubrt HL7 and the
pressurizing plate 35 and wafer nounting table 36. |n
SBERCHIYRARIta REpLBEPORC DRI dCt TR her vt @nIES SRR BR
is the object of inspection, is nounted on the wafer

nﬁﬁﬁ?}¥gf SA5i°¢©g6, and the probe card 30 is then
br essut],2egafloNarg, LYot Dg: PLESSHILZ IBAaRERL fe 3im-

~ whereby 6 € respective surtace electro

PRL L Snd8fy iHdb1khe 126l LCIF 008 agler BELHE €51 bk Qhet he
sheet-1i Ke probe 10 thereof are brought into contact

Whit fs d heigdi cen e spadet fite Joagbredesi@ 41 hespaspect bd
of the wafer 1, and noreover the respective el ectrodes
2f ¢ ondak danspepbediod tdechwafdrctiodaregireessani ghidchythe
the front-surface el ectrodes parts 18a. |In this
strelradee dondacinveeqpad Hage2 beenchwimasti &% ithe the
el astic anisotropically conductive filns 50 of the
integrated circuits in the wafer, which 1is the object of
ingpection, the elastic anisotropically conductive films 50
arranged in the respective anisotropically 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 guantity 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, positioconal deviation between the
conductive parts 52 for connection and, the electrode
structures 17 and inspection elecirodes 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




-ani sotropically conductive connector 40 are

respectively held and pressurized by the inspection

el ectrodes 32 of the .circuit board 31 for inspection

and the front-surface electrode parts 18a of the

el ectrode structures 17 of tR& sheet-1ike probe 10

and conpressed in the thickness-wi se direction,

“wher eby conductive paths are forned in the respective

conductive parts 52 for connection in the

thi tknessmisserdisr eathes éhereofterAsnadi @seitdy, and the

el ectrical connection between the electrodes 2 to be

i pspected Wie tlectwafies o drd itntspeichspets i wntremely small.

el ectrodes 32 of the circuit board 31 for inspection

i s achFéved3? Thereaftoss-sehéioptbrviay jid lnesrading he

pr edet er m ned tenperature through the wafer nounting
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necessary el ectrical eﬂpctlon
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i nspection apparatus ~according %6 the

esbadi RNt pagkeskr tgal pﬁ%m%tﬂdoecterdtxt@% 1{58 QG edesnd

to be inspected of the wafer 1, which is 62 the object
ofmbrsipeetd.on, is achi eved through the probe card 30
according to the first enbodiment. Accordingly, in a

bur n- i Ah¢ estobea apood 36| ectordmd yrcdmrectedndt attevdigment
the wafer 1 can be stably retained even when the
weFserthe ﬁ&@eaCOParaeciarCéa f 18 ithehesoks qreat@r apfording

di aneter, and t itch of the el ectrodes 2 _to be
A T A gl e AL A AT L

el ectri.cal |ns ectlon can be sur el er .Qn_ea h.
%onneqtor 10 ?rdl é% sec %t%ﬁb JMT%e use .ln

urali ty 0 grate &Fre Waf er
place of the sheet-like connector 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 cof the same
construction as in the probe card 30 according te the first
embodiment is provided, so that positional deviation
between the conductive parts 52 for comnection and, the
electrode structures 17 and inspection electrodes 32 by
temperature changes can be surely prevented. Accordingly,

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

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




Fig. 35 is a cross-sectional view schematically
illustrating the construction of a wafer inspection
apparatus according to a second enbodi nent of the
present = invention. This wafer inspection apparatus
serves to performelectricaboinspection 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 second enbodi nent has the sane
COnSI i 1.9 agnLh %ﬁg Wgﬁéyk?ésn§p§gg?8naﬁQPQﬁa%uinches
e card 3

except that the pro accordrng to the second

ePPQidIBNL 1S HSSHetor plage 9l Lhechpsebeneand 3odes to
according to the first enbodi nent. According to such a

wad efndpaspedt b encappaielysmaqerding to the second
enbodi nent, electrical connection to the el ectrodes 2
t ovdbeer rispeetedoofapiwratafsdr 1, which. is the object
of inspection, is achieved through the probe card 30
accor dFhg- td! tire asecord—eabbiviehtvicacsehgragiyallin a
burn-in test, a good electrically connected state to
68t kUi iREf el FheafohetiGEhIor Pét 3 HebcBvEFRATEH °Fhe
wafer || has a |large area..of 8 inches or ter in
irreers anao M S it st gr B et e S Fheobpglent
'{HU%%%H%Q.'?Tﬁ?g'ﬁﬁFerin§BEL£ioﬁ* %%&% ak¥rves to

el ectrical inspection can be sure pertormed on each

geﬁomnue%i:wi@h | (M eHAated eier 6HELSof . dihgawaterot.

he application of the sheet-like probes and probe
ciardgragear di Agulvs thempesent WAYeAtidmn artetkobf the
limted to the wafer inspection apparatus, and they
mefelze applied to inspection apparatus for packaged
| C such as BGA and CSP,

The wafer inspection apparatus according to the first
embodiment has the probe card 30 according to the first
embodiment for conducting electrical connection of each of

~electrodes ‘2 to be inspected of a wafer 1, which is an
object of inspection, to a tester. On a back surface of
the circuit board 31 for inspection in this probe card 30,
15 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 cbject of inspection, 1s mounted on the wafer

" mounting table 36, and the probe card 30 is then

pressurized downward by the pressurizing plate 35, whereby




and circuit devices such as MCM The inspection

-apparatus for circuit devices according to the

present invention are not limted to the wafer
I nspecti on apparatus according to the above-descri bed
enbodi nents, and various chahg§es or nodifications nmay
be added thereto as described bel ow. (1) The probe
cards 30 illustrated in Figs. 29 and 32 are these
coll ectively achieve electrical connection to
eleetradrsdiQeberbnepect i Ofc1akl- rbategsat £d g KeUiche
formed on a wafer. However, they may be electrically
connettird tserakecte9des 40 e ishepeel £de afrabepligr dhketrypof
of integrated circuits selected fromanong all the
iatedratetht dntouctstdor nEdhorhehe wafeespdilvEngunber
of integrated circuits selected is suitably sel ected
iplagdiewdsts Eheosbgelngieqting waf he vagehuhbeéndofroreover
integrated circuits formed on the wafer, the nunber o
of & TESREGdeE et BLBetTMipect é@ PR &RERECHID tAfe the wafer 1
integrated circuits,, and the |ike. The nunber of 64
Thegrheirarpiuby cendl el s Srs, ChsthTEe Jerta,ree.
12 t ig;ggg;l at 41s V] Ich.-a,
g&BEEU%Egnggo,Q?%e-pro éhggrgagggigye<g§f#?%§§F§Bn o

Ganeaked it0anebects0des 140 BaahhrepPect et 58 of the
plurality of integrated Circuits selected from anong

alrlidortreghak Uy ChétdidiSi o chRdecobr adafer re@peonduely

i nspection. Thereafter, the probe card 30 is

éledct rindablrys sonheed duy tireclivespeotiesn tol dygrodaspédt e the
of a plurality of integrated circuits selected from
oY 16t Reprring bgrat ddsEieckdresand Eonducmti-rgpéacton.

These pr.ocesses are repeated, mherng el ectrica
i ggpganparts 18a of the electrode structures 17 of the

sheet-1ike probe 10 and compfessed in the thickness-wise
direction, whereby conductive paths are formed in the
respective conductive parts 52 fqr 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 wafer
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 is




of all the integrated circuits forned on the wa fer
can be conducted. According to such an inspection
apparatus, the nunbers of inspection electrodes and
wi-res in a circuit board for inspection used can be
l'essened conpared with a nethod of collectively
conducting inspection as to all integrated circuits
‘in the case where electrical inspection is- conducted
as to integrated circuits fornmed at a high degree of

| ptegnatdgn o%nlﬁsie@éﬂmha sn%c%l%@!erefnﬁfo@%he&hé Rehes

or 12 i'nches, whereby production cost of

| ASRECI] At RRPAREL HS 8 he Jedusedinéd). | AckBedingly, in
sheet-1ike probe 10, a ring-like holding nenber 14 .

nayoibenfiroede(d at geopesliqaiterialaleggeoposdian sofatet ke the
frame plate 11. As a material for form ng such a
hedeng membée $dablyrenetize ngsedven whemrtia Wwyfegudhhas a
I nvar or superinvar, an 65 Elinvar alloy such as
Bargmrares Péwst heehet Ox SERsiten 1Redidnsemmead ahe
such as covar or 42 allag or a,ceramc. material guch
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dition to the co ti.ve.parts 5 f or nn i n
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ctive parts for.non-connecCtion are not
alipcty=iseal hy connected to any el ectrode to be
i nspected may be forned in the elastic
ani sotripi c liys eondustivectidmm VS@w Bcheatically
ani sotropically conductive connector 40. (4) In the
prlidseritraitapgnthencondiacyntdlboa ¢dr dsvafer nigtspection

apparatus according to a second embodiment_of the present
 invention. This wafer inspection apparatus serves to
perform electrical inspection of each of a plurality of
integrated circuits formed con a wafer in a state of the
watfer.

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 inspected of the wafer 1, which
is the object of inspection, is achieved through the probe
éard 30 according to the second embodiment. Accordingly,

in a burn—-in test, a gocd electrically connected state to




limted to those for inspection of wafers, and they
may be constructed as probe cards for inspecting
circuits formed in sem conductor chips, packaged LSI:
such as BGA and CSP, sem conductor integrated circuit
devi ces such as MCM and th@|ike. In addition,

i nspection apparatus for circuit devices, which are

. equi pped wth such a probe card, may also be
constructed. EXAMPLES The present invention wll
hexeinafden bendescitded, reRachbl Caddry whert RBe wafer 1
foll ow ng Exanpl es. However, the present invention is
nids |4 Mmatrgd keed hef fOlimNMesgoExampdes: id Rriaductt pnawd
wafer for test] As illustrated in Fig. 37, 393 square
i Heegridtcéd ofcthe wdecirddest 8t &b, bahinctpegdeld hadextremely
di mensions of 8 Mmmx 66 8 mMm were formed on a wafer_1
nitrel lof 28| peepsFrobFisateAral ofn$Rgddon KPP surely

expansion: 3.3 x 10 6/K). and having a dianeter of 8
i*?%fé)s‘.meéaeﬁ Bk i i%h elg‘FQSéHYc‘?fr clitsg B tefoF B b 18

pﬁ§ ma&er } has a region A of electrodes to be

e 'w =] . . . .
|nspe€tea at its center as illustrated in Fig. 38. In
the rggl Ong;;ﬁ_i%t%ﬁ gkeglid ades+L9iRe LASRECIE p38pe
illustrate in Frg. 39, 60-rectangul ar el ectrodes 2

t e bospesisd teagh havkhgt di MR IQRS a2k 200 LM idn to
a vertical direction (upper and |lower direction in

Rilg. w39k rahds-tdm appakrates al ard reeti eay(bef 4ppnidd to
right direction in Fig. 39) are arranged at a pitch
oinspEOtgmmi appatdtves ifert beckaged dlC sdicheeti BAA e CSP,
total nunber of the electrodes 2 to be inspected in

R FReFBiIhaferices $uzl 880MCIAI | the electrodes 2 to

be ingﬁscted are.electrically _insul ated .
e inspection apparatus for circult devices

according to the present invention 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. 29 and 32
are these collectively achieve electrical connection to
elecirodes 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 intégrated
circuits formed on the wafer. The number of integrated
circuits selected is suitably selécted in view cof the size
of the wafer, the number of integrated circuits formed on
the wafer, the number of electrodes to he inspected in each

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




fromone another. This wafer will hereinafter be
referred to as "Wafer WL for test". Further, 393
integrated circuits (L), which had the sane
construction as in the Wafer WL for test except that
two el-ectrodes each anong 60sel ectrodes (2) to be
i nspected in each integrated circuit (L)
were' el ectrically connected to each other every
second el ectrode counting froman endnost electrode
f hat. akl, t

crbeestad 2URENEY, ELRRE e, EDE, Shfnud Ry M2 1B o

41l ated fromone another, were forned on a mafer
(1).' This wafer will hereinafter be referred to as
"Vaf er INPLhOrindRSItion<E¥pEPA 1 haFAng kaahnateebbe
polyi m de sheet with a copper |ayer having a dianeter
- ofa2D WM tardpaocbhi ckiesy dfs Blgntriemi hatednentedeto
surface of a polyimde sheet having a dianmeter of 20
o eid caleshitek hes snofedizd ofmaandunal 1 gmiafatiadepirated
with a resin |layer having a dianeter of 20 cmand a -
tqﬁw@s% S@fleztsdgﬁaf%cﬁw&pééédllaFegfm%ﬁmr%ﬂFE formed
pol y %g Ian1nat§d on, a surface

SR it i e aPoare D3R aia e CHITEAEEE of CBE KPS
and porpased oL 42,211 P WELe B vl dofle Thidan nglec

m de s n arranged on e surface o

lf}%percec%ldn Ifaxem@]ﬁaiﬂ%r |o%m19@8§9aﬂ$@t&r‘dﬁl%'écEe@ected
manner that t he polyimde sheet thereof faces the

siHdraGaodly bhBef eshtegdaer ciabdits pEOtREIGuRE tAPLection.
having an i nner diameter of 20.4 cm an outer dianeter
afhez?2 pmoapdsast Arckrngssitefl, 26he Arband egonposédinfpection
pol yet hyl ene pht hal ate was arranged on a

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

Accordiﬁg 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 inspecticn as to all
integrated circuits in the case where electrical 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 cah be reduced.

(2) In the sheet-like probe 10, a ring-like heolding
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 .




surface of a peripheral edge portion in the netal
plate of the |lam nated plate. These were subjected to
a pressure- bonding treatnent under heat, thereby
producing a lam nate material (20) of the
construction shown in Fig. 565The resultant |am nate
material (20) is such that a sheet (16A) for formng
insulating filnms, which has a dianeter of 20 cmand a
t hi ckness of 15 gmand is conposed of polyimde, is
o sgral |yl amisnateds o {1 Sulf 46@-efiefma Med:alankliahe

(11A) for formng a frame plate, which has a dianeter

Ofie 221 ©M ad ca ithi skaesss afo2> @ andal Sogpmposederafiic
42 alloy, a netal layer (21) having a thickness of 5
gmtanciconposed of ueoppersils dont egralifly éamdiddtced on
the 68 surface of this sheet (16A) for formng
imsufiadd.ng filnms, .and a protecting tape .(22) having
an inner dianmeter of 20,4 cm an outer dianeter of 22
cm and (8) t B ckasEl gy to5 thei sordireihsre medveded 5Pong a
peri pheral edge portion on the surface of the netal
PP LR togretor ?f“gC%@P ngﬁa? € RHEEHE whol e
front surface of metal | 2 i amgi.nat e
e Bhathe Mo ek e o e ©

e 108 L0000 ng ranbhamenptat fon HeSHSH t
?ﬁ%ec?éze?,' f%%&%’rcé %elgspectivelf/l for rr%d by aI1 dry fi Irren "o

r&sd Stri(daguebnabet &l tagchinyChariceaba€ote 14 dnspleradd may
name: H K350) having a thickness of 25 pm and 23, 580
Qe cldmared pat teenetasiol @a(i283Mropachl haveoghe tdivamét éms
of 30 Imwere forned in the resist film(23) forned

di tie threopmisetfapéca by tdradmetave| ggere¢zom) 40n
accordance with a pattern correspondin%‘to t he

pat t er R4bf I® HEN@IR¥AS G Fed VB pEON, the probe cards are not

limited to those for inspection of wafers, and they'may be
éonstructed 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 iﬁventién will hereinafter be described
specificaliy by the following Examples. However, the
present invention is not limited to-the following Examples.
{Production of wafer for test]

As illustrated iﬁ Fig. 37, 393 square integrated

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




i nspected formed on Wafer WL for test (see Figs. 6 and
7). In the formation of the patterned holes (23H), an
exposure treatment was conducted by irradiation of
-ultraviolet light of 80 mJ] by a high pressure nercury
| anp, and a devel opnent tre@fnent was conducted by
repeating a process of immersing the |am nate
material for 40 seconds in a devel oper conposed of a
1% aqueous sol ution of sodi um hydroxi de tw ce. The
el hayer fo2hdaWes 4 helresuhj eatiedot Os A1 @IChidB8f ficient
treatment with a ferric chloride etchant under
condi itie@is thetnd0Gfem 3G rsecands, 10Hierebynd aiating a
metal mask 21M  in which 23,580 openings (21H) |inked
- tblarfraresfebt ivehdsD. paetbroédilwlies c2BHted thecwilss sk
film(23) are fornmed in the netal |ayer (21) (see
Hiqrme®) oThéheaf2®9r la hasr ot eepilpy Beal HBALTgdgs to be
t hi ckness of 25 pm and conpgsed of po] yet hyl ene

-tjé}saﬂ?ttfﬁl: éFel%s‘;%ﬂtrearg@éd l&ﬁuﬁﬁéag‘lﬁjﬁif%@l@f 3fpne In the
' t 4 1

PRy "aofr EE B Y A8 PEnPar e Tl e Al L8] Fated
%99E‘%? éydrabnﬁgé% %Eha%l%%g%8%5$ EQEQnEEthed

sodiu oxi de solution at m nut e

t l t reCtLion
thek gtxg&ﬁgoam&lsﬂ% 18Shgh E\ln m(;ﬁ)erftrl%% he (féA)

| am n teri al (see The sheet
f@ppker Hh&glbd?éﬁ”cﬁitﬂé&g:lfow 1] Fmgt h:eg) |24 mat gt esi al

(20) was then subjected to | aser beam machini ng

tlnteugh thecopem ngeft2EH] raghhedimticliomask FE@1IMY) are

thereby formng, in the sheet (16A) for formng
errsangedngtf 2 | petcl2 3580 0ckmclibar 1inough-thel ést¢1gH)
each haV|n%ja di aneter of 30 [Lmin accordance th

ERG AL OB 1 Mo rPRS poRUFNGT Lo (T8 SAEFEFRIEE £ be
%k%%tr%dgslgotﬁgawhole wafer 1 is 23,580. A1l the
electrodes 2 to be inspected are electrically insulated
from one another. This wafer will hereinafter be referred
to as “Wafer W1l for test”.

Further, 393 integrated circuits (L), which had the
same construction as in the Wafer W1 for test except that
twe 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>




i nspected formed on Wafer W for test (see Fig. 10)
The - | aser beam nmachi ni ng was conduct ed under
conditions that a | aser species was exciner |aser, a
frequency (nunber of pul se per second) was 50 Hz, a
beamwi dth was 5 mmx 5 nm ©& scanning rate (noving
speed of a stage in a | aser beam nachine) was 25

nmm sec, an energy density (irradiation energy of

| aser per unit area) was 0.8 J/cmand the nunber of

times QfléﬁﬁﬂHH&m %@gl%QQetéﬁ@%k whniel eakbgpert N8yer
| am nate nmateri al was subjected to an etching

tHRALERL dwainet@xf@f rie &hle detrt ehaeds Wrdey pm
conditions 70 of 50'C for 30 seconds, thereby renoving
tlheninettaid nasknéZim@facéﬂufIaa@Dmaimldal$haaﬂ ha2Anownas
then imersed in a plating bath containing nicke
sUkﬁaﬂ&HGOEOZQubmetmdtduihﬂcambﬁatefnhieﬁinm a@@OF to
an. el ectroplating treatnent by using,
éiaérb"ltnra&‘&é peAge il HImase ifx)%rf%mrbq rﬁ ﬁ’glagetﬁe-’aﬁé
| ate, thereby filling a nmetal into the t gh- hol es
(%P?HF Pﬁdtﬁetgh%%ﬁe?%iﬁ§ %-or MRof i ngP™R Sglng films

é%ef%%EQ%é@gét%S%ifﬁﬁée %&Hﬁa&%gcgm rELf%ac h%fsgnﬁetal

e sur ace of the s eet (16A) for
n | at e [

ronf 23?3§§ g ?ggT?%%éqgég?sg%lgg?eg|éﬁ%§§3§sfyofl%Eeﬁm
tzdt Rempespecht ver Hiardy GiereUbkopPaddés. [h8C)amidated
having a di aneter of about 75 JImand a projected
heilghitmide abeet »& PhefseerkBhgedl@) theéltmirface of the
el ectroplating treatnent was conducted under
aerdint ileNsrt Akt the tlenperdedr §1a§¢ %Ihe's'{ﬂhatai ﬁ'@nﬁaf-’htmE
50'C, a current density was and the perjod o
e pPavig et S 58580, TRt B o E ohh aF S51n

3 &%%Isgnglln1£2§gctlng tape ga9¥ng Aﬁcﬁﬂﬁ%r diameter of

20.4 cm, an outer diameter of 22 em and a thickness of 25

Um 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) 1s such that a
sheet (16A) for forming insulating fiims, which has a
diameter of 20 cm and a thickness of 15 Um and is composed
of polyimide, is integrally laminated on the surface of a
metal plate (11A) for forming a frame plate, which has 4
diameter of 22 cm and a thickness of 25 Mm and is composed
" of 42 alloy, a metal layer (21) having a thickness of 5 Hm

and composed of copper is integrally laminated on the



resi st (product of JSR, trade nanme: THB-150N) so as to
cover all the surfaces of the sheet (16A) for form ng
insulating. films and the front-surface el ectrode parts
-(18a) of the lam nated material (20), and a protecting
seal having a thickness of 2Bggm and conposed of

pol yet hyl ene terephthal ate was additionally arranged
on the surface of this.resist film(25) (see Fig.
13) _ The protecting seal arranged on the surface of

(=TT Giithg st Fae | BTk o de TAER STV arid e
thes ea*fp%ec%cfﬁ Stca%é' m;_(@g)e o»e%%g,p SHD} el £di L AR of

exposure treat ment treatnent,

ther e f ahmMonge393: aatd.erdied 2 bal g54(24H)1 @achs of

havi ng di mensions of 6,400 elmin a lateral direction

agl Lﬁ@Qﬁﬂuﬁ’ftﬁeYe%t:b@ﬁiecmaﬁ% ANpediithatal RRIgeS@ARtion
time, formng 23,580 (60 x 393) rectangul ar resi st

pat terensurZ4dAyr edchhdavetm dilmersi(dohs) of o2 rgrinignaa frame
~vertical direction and 40 [Imin a lateral direction
anaterranged within the respective patterned hol es

(24H) so as to aI| nat a pitch of 100 JImin the
| at er aP? dFre e it onécéﬁFg%ﬁ%é%tthﬁ PRE2pateFh (21) in

b dered e TATERC Rt bECH FOFNER BRC Vel ot W 1 GR£age Of
(868 s 3hebn (1P ALOGRIAENE cPXROSHIGL T ERLTEN!
was conduc yirra atlono ul travi I'i ght o

84 1k Oy 32 Bhghw@fgsﬁégﬁeéﬁ%llﬁryfbﬁﬂ@d bynd drfe fi1m
devel opnent treatnent was conducted by repeating a

FGesSS @odnaer 8 ngi tdehil amenat-el nad e iadd f;orr4@e name:
seconds in a devel oper conposed of a 196aqueous
SolHES0QN hafriaqdh uth i kit ox icde 26wjlae. and 23,580 circular
patterned holes (23H) each having a diameter of 30 Hm were
férmed in the resist f£ilm (23) formed on the front surface
of the metal 1aYer {21) in accordance with a pattern
cofresponding to the pattern of the electrodes to be
inspected formed on Wafer W1 for test (see Figs. 6 and 7).
In the formation of the patterned holes {(Z23H), 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% agueous 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 36 seconds, thereby forming a metal mask 21M,

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




The netal plate (11A) for formng a frane plate in

the lam nate material (20) was then subjected to an
etching treatnent with a ferric chloride-etchant

under conditions of 50C for 30 seconds, thereby
formng a frame plate (11), %n which 393

t hrough- hol es (12) each havi ng di nensions of 6,400 m
in a lateral direction and 320 min a vertica

di rection had been formed, and 23,580 (60 x 393)
I%C&@élgwdaﬁm@agkzwr{@c&eelr%@tlg@d@lpf@r t53)( 18R) rea8bd in
havi ng 72 di nensions of 2.00 gmin a vertica

dikeeidian aage40 (M) N(ske [FALEr 8} . dimesa@Recanda
arranged in the respective through- holes (12) in the
fare qliate sédl) hseiws 4 andkkgpsaton 2Ppipnchndf cdffogad of
inthe lateral direction (see Fig. 15). The |am nate
el tdly lwas thearl idiaded wRer apraord e the guséaranet
hydr oxi de sol ution at 45C, thereby renpvin

rst sesrnt ) P4 R AHE PREna] B PR Land | SAL HE BT
hack f | t Fi 16

g ar Tratf alfafe fﬁrﬁ‘)?h%(aggfmh%% S e iRd ey ofaa
26,0 1058 LOUTRA O A | oL Bl L Qe 0h ISR

t7ade “name: o cover a ack sur
?§%ﬁ?§%ﬁéa lQLf5§ aé%&&@ ?oP%?%F%%EEQCGtQEréE§3fﬂM&ﬂlng
ormng 1nsulating ms and

haek reditacei eheci3odeopaths {(d8hatd espeetibvel(y0) anske

23,580. rectangul ar patterned holes (26H) each having

diimensbons of 200 gmin a vertical direction and 40

gmin a lateral direction were fornmed at portions of

this rBsd sthefet] mleas) fopnf eumicty tlﬁéuﬂaa’ékn%ﬁlflé@e in the
el ectrode arts. (18b) had been | ocated, so_as

' ét?h@ag%EkalsU%Pa@@SeﬁgﬁFr%ﬁ§“ﬁﬁF¥% Pléﬁfefs%%ﬁm

ﬁgﬁ%@n&ﬁgk§gro héé%%éﬁpglgggn?giéy]ln t %tierngg

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

insulating films, 23,580 circular through-holes (17H) each

having a diameter of 30 Um in accordance with the pattern

corresponding to the pattern of the electrodes to be
inspected formed on Wafer Wl for test (see Fig. 10}. The
laser beam machining was conducted under conditions that a
laser species was excimer laser, a freqguency (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 (irfadiation
energy of laser per unit area) was 0.8 J/cm?, 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



treatnment was conducted by irradiation of ultraviolet

light of 1,200 mJ/cn2 by a high pressure nercury

. lamp, and a devel opnent treatnment was conducted by
‘inmrersing the lamnate material at roomtenperature

for 180 seconds in a devel opger (product of JSR

PD523) The back-surface el ectrode parts (18b) were

subjected to a gold plating treatnent with a gold

plating solution 73 (product of Tanaka Ki ki nzoku Kogyo

. JLrade " LECT SS" t hereby .form

CORT G FPFrrE 189S ng ST bR BNECE IS BAERY e

sed of gold on the surfaces of the back-surface

Fecprbde parts (18b), thus form ng .electrode

struct g es) {dia SR tEr8a1 1920) They edlfhelnmarsé@sibta

film(27) was forned on the surface of the coating

| @yeeri gl e thoeaada o i e iskellagel ohneae hcofsuiechacke

- surface electrode parts (1.8b) by a liquid resist
(miduate maftedSRL (2@detname el1EEBr 00N 1 dareRitgen20by

The protecting seal arranged on_the surface of the

resing, fas mn 25pchesde haher agpeddplape fHer ééﬁrsthFi“Fﬁg a

(25) was subjected to an exposure_treat
st EPeatmeri: Lmer BeFol i hEP ik

SLORES (29 gt epe e 4 ngokmira oAy SRyt B
W g s%%%te'ﬁ%ﬁfeggpalzsg Uaas €S ahd T e UBEL ind dedl B8,

groups each contal _ el éctrode structures (see

R0 el surkeBcthes f ofdredien Qfieal heopatdaiined 1@!@@@;@5@
the exposure treatnment was conducted by irradiation

of 1 1dt,r @viel-ephbi-gbdl ofrcht26Qrmdten2idytadehipgltts (18a)
pressure nercury |anp, and the devel opnent treat nent
viastegorrdiet édnbydi torertsd ngspkethiami slaeet retmuigl parts
room

- (18c) and having a diameter of about 75 MPm and a projected

gagh ~holes

height of about 25 Pm (see Fig. 12).7 The electroplating
treatment was conducted under conditions that a temperature
of the plating bath was 50°C, a.current density was 5 A/dm,
and the period of the plating treatment was for 60 minutes.

Thereafter, a resist film (25) was formed by a liguid
resist (product of JSR; trade name: THB-150N) so as to
cover all the surfaces of the sheet (16A) for forming
.insulating films and the front-surface electrode parts
{18a) of the leminated material (20), and a protecting seal
having a thickness of 25 Pm 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 (1lA) for




tenperature for 180 seconds in a devel oper (product of
JSR, PD523). Thereafter, the sheet (16A) for form ng
~insulating filnms was subjected to an etching

treatment with an amne type polyim de etchant _
(product of Toray EngineeringiCo., Ltd.,. "TPE-3000")
under conditions of 80C for 10 mi nutes, .74 thereby
formng 393 insulating filns (15) each having

di mensions of 7.5 mmx 7.5 nm and i ndependent of one

S55kRSe 4 MmCPTRg 32 GG AhobbiiPatd Snd ot
form st he; fif aim) (J4) ik cantact, binl BBpddidde BRAHREL and

protecting tape (22) was renoved fromthe franme plate
(d1lyevdhaseaft @recatmsht ] O dbyPEcrheffOSE tdadiGerned
adhesi ve (product of Shin-Etsu Chemcal Co., Ltd.;
t hates neam) B30 Thawass @pRinsddnencfos | hE0 qur fiace aktaral
- peri pheral edge portion in the frane plate (11), and
adiregtiakerdoBd0ngm nemireveridalhdiragtam ounegr at the
di ameter of 220 mm _an_inner dianeter of 205 nm and a
t FRBR neldee off T and, tHhp@ded P38i FREAPINIATT FFE1FAS
arranged on the portion, to which the silicone tgpe

e

tPRY HoE ti91g aBRER RV iy BEERSAAPFi 0, 24% PR dPa

held at 15Q0C. Further frame plate (11) and the
o i e Lo bt i 4108 Pafefe iy fTiel dna

Wi+ & g eSSihZERg tAeBcdiber eRY +RFRAUA NG A (241H) so as
sheet-1i ke probe (10) according to the present

| fyentipn.atThepspegi d4 cafo ?Ha oh the sdesatsl idkeeptobg in
(10) thus obtained is as follows. The frane plate
(ddgenderniae thehf bhen pitteml shrimavpogdinag dicarmbeepabte?l of
cm and a thickness of 25 pm and a

the electrode to be inspegted, which had been formed on
Wafer Wl for test (see Fig. 14). In this process, the
exposure treatment was conducted by irradiation of
ultraviolet light of 80 mJ 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'(llA) 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 383 through-holes (12) each having dimensions of
6,400 Um in a latefal direction and 320 Mm in a vértical

direction had been formed, and 23,580 (60 x 393)

rectangular back-surface electrode parts (18b) each having




material thereof is .42 alloy. The nunber of
through-holes (12) in the frane plate (11) is 393,

and t-he through-holes each have di nensi ons of 6,400
Amin-.a lateral direction and 320 min a vertica
direction. The insulating filkm (13) in each of the
393 contact films (12) is conposed of 75 polyimde and:
has di nmensions of 7,000 Amin a lateral direction,:-
700 pmin a vertical direction and a thickness of 15

1 Th m f th | ectr.ad t t 8
BB %, % SRR LU 88 b i 5o

t?é@é)al acﬁd:ecttaex akg arranged 50188 tOsMdGRe RrRough-

ltne at a pitch of 100 pmin the lateral direction.

| o eagh(of) tihe takeetspdes1atd uatiyr s 4480 ,altik@ at a
front-surface el ectrode part (18a) is in a

sgi cis pheriovaluml 0hmhavi ig:ra1dicaretefowf (skowtig(51Pm

and a projected height of about 25 Rm the short

Ci r cui Thepaanifd8e paltas ial divasetiesn gim@@sge fehe? minutes
back-surface ..electrode part (18b) is in a
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Wer € produce sheet probe are

F;LekIeb eaﬁ%,etro %Sres§£1§e§1ln{ ?Qgi%l%t&l %ﬂ%@g !)Ek§5 pm

nparative eet-I

PF 0D 6% rinfe ot @tyala wdguelcprmieed (bRobiher SAMBRTBARRH: aSame:
in Exanple 1 except that the formation of the frane

pit R 6L 39 ) @Dk Ngo ot dvesr pOMkickNsut have pof tthensrboe plate
becone the back-surface electrode parts in the etching
t fidat nentack shefaet abf plhat eheelt flofhi nipra foramedpl at e

was
dinsulating films and the back-surface electrode parts (18b)

respectively, and 23,580 rectangular patterned holes (Z26H)
each having dimensions of 200 Mm in a vertical direction

and 40 Pm in a lateral direction were formed at portions of

this resist film (26), on which the back-surface electrode.
parts (18b) had been loccated, so as to e%pose the back-
surface electrode parts (18b) (see Figs. 17 and 18). 1In
the formation of the patterned holes (Z26H), an exposure
treatment was conducted by irradiation of ultraviolet Ilight
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 gold plating treatment with a gold plating solution




not conducted, and the hol di ng nmenber was provi ded on
the - surface of -a peripheral edge portion of an
insulating film These sheet-like probes are referred
to as "Sheet-like Probe N1" to. "Sheet-like Probe
N4". 76 <Production of anisotgopically conductive
connector> (1) Preparation of nagnetic core
particles: Commercially avail abl e nickel particles
(product of Westaim Co., "FC1000") were used to
PEpare MGneLL g, SO S DARLT GLeS I B the foldou.nd.

Q
air classiftier arocl assifier

pced) by N sshi ne Enginesr boGr G0y £ildlfl- (198S nised
?gﬁ%gsg?ggg_ﬁ’ka o?ég%e nIC£§| partF%@%g?'to(a@@ g
Cdrﬁ%ﬁeénfe's%abkoﬁ.2%&%@%@69%& G?“&Md%:st@lfe @urfaces of
specific gravity. of 8.9, an air flowof 2.5 nB/mn, a
ricobasmeedrofce, 2b6-11ie dartbassshi cafhuen fpanthgof

15 mand a feed rate of the nickel particles of 60
lmatrotikestbyctoteéectiMg @8 Kggof 1l ck&herpaftex) es
having a particle diameter of at nost 15 gm and 0.8
kgsétt Relmi ¢kél pag ticimes wier hsuppetadd Afo tARoERRELINT
classification treatnment under conditions of a
JIFYET i(d0) gF ATPRY Ut 8% Sugh2gRr of | RFbPR BenBrflR, a

r ot speed of -.2,930 rpm, | assification.point_of

g REEna B PERIE e On CPReDH; Sibt Tar CroTae o garet
YAMagt.o . Spikd 1@ Nic gkl rtil es. The
anEgF'pggg?%Fgémghus ob?gF%eé Engg?nuéger .aver age
parti opfe GrARRANG! sdaft HBarRytORhf kebedliraice of the

variation of particle dianmeter of 27% a BET specific
sufiacerarea(of) Gvad thehOIemBl kg, antd amatrgsatitonilm (25)
magneti zation of 0.6 W/ nR.

was subjected to an exposure treatment and a development .
treatment, thereby forming patterned grocoves (Z23H)
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

2 by a

by irradiation of ultravioclet light of 1,200 mJ/cm
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-30007) under conditions of B80°C for 10 minutes,




The nickel particles are referred to as "Magnetic

Core Particles [A]". (2) Preparation of. conductive
particles: 77 Into a treati ng vessel of a powder
plating apparatus, were poured 100 g of Magnetic Core
Particles [A], and 2 L of 0/82N hydrochl oric acid was
further added. The resultant m xture was stirred to
obtain a slurry containing Mgnetic Core Particles
[A] . This slurry was stirred at ordinary tenperature

%& nét jL‘Jltnﬁii%r éN%alrtl C%QQQFAFL%:&e%?%S%ht 5gggggnt

| %ilwemlghgso%rﬁaé%mﬁs Isefahy Qﬁdrﬁ%egeq{déht”bﬁubﬁet 0
precipitate Magnetic Core Particles [A], and

SRehBal athus WBSrkapBved. «tathbe ﬂﬂgﬂftﬂ@)cﬂé@e Flg. 22y .
Particles [Al subjected to the acid treatnent, was
added hd refsiptr iffiled W&t erz6,ad)t herentkéwremaed form
stirred at ordinary tenperature for 2 mnutes. The

rihet drempaslthemnd efontaictr é5ims of12) mang éheoprotecting
preci pitate Magnetic Core Particles [A], and a

daper nae lan‘t’élS VERTEfoFER™ TR sT PR &8s tRas 1ddnduct ed

t ddj t [y t th duct
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Fel tr da nment , “was ad
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0 20 g/L. The tenperature of the treating vessel was

kakSedamé o ROG and )t hengoat £nt§- Waie Hllidihgdmediier ebys )
preparing a slurry. Wiile stirring the slurry in this
stateg Abgnetdc diGoreeePapti 22 @suf Alamemneesubj ene el tof
di spl acenent pl ating
205 mm and a thickness of 2 mm and composed of silicon
nitride was arranged on the portion, to which the silicone
type 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 inveytion.

The specification of thé sheet-like probe (10} thus
obtained is as fellows. .

The frame plate fll)ﬂis 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 Wm in a vertical direction. The insulating film (13)

in each of the 393 contact films 12y is composed of




.Wth gold- Thereafter, the slurry was left at rest
while allowing it to cool, thereby precipitating
particles, and a 78 supernatant was renoved, thereby
“preparing conductive particles. To the conductive
particles obtained in such azgpanner, was added 2 L of
purified water, and the m xture was stirred at
ordinary tenperature for 2 minutes. Thereafter, the
m xture was left at rest for 1 minute to precipitate

t he conductive particles, and _a._s r nat ant
ESGEIE o 555 DUESE TRIE Endat DBMT ciibdk Ay =22

di t I I f t
ST ndbakiotn i e L, PP tESS aER ShlabRnees

fghﬁJedTthﬁnﬁﬁﬁub%the éi&éfﬁxﬂ?%t&bcEﬁEgg pYB) in

filter paper to collect conductive particles.

condlGie W@ epabhiabessitms @baisedower®, 85ir iied tlolﬂaa) , and
‘dryer set to 90'C. The resultant conductive particles
hadkya ayverberangedr ageapard iadligndiianet binefat7 a3pdtrehndt

a BET specific surface area of 0_38 X 103 M2 /kg, and

d 0falHwe iof thragstefal gbilxedtdom- nglm ot prﬁgthay%lf?fﬁla%%de

f Magnetic Core Particles [AD
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escri be above was produced under the follow ng

. Garditric@RS phBt (18b) is in a rectangular flat-plate form
having dimensions of 40 Wm x 200 Mm, and the thickness of
the back—surface electrode part (18b) including the coating
film (19) is 25.2 dm.

In such a manner, 4 sheet-like probes in total were
produced. These sheet-like probes are referred to as
“Sheet-like Probe M1” to “Sheet-~like Prcbe M47.
<Comparative Example 1>

Féur sheet—-1like probes in total were produced in the
same manner as in Example 1 except that the formation of’
the frame pléte by removing other portions than portions to
become the back-surface electrode ﬁaris in the etching
treatment of the metal plate for forming a frame plate was
not conducted, and the holding member was provided on the
surface of a peripheral edge portion of an insulating. £ilm.

These sheet—-like probes are referred to as “Sheet—like

Probe N1% to “Sheet—-like Probe N4”.




accordance with the construction shown in Figs, 40 and
41. 79 A material of this frane plate (41) is covar
(coefficient of linear thermal expansion: 5 x 10 _6/K),
and the thickness thereof is 60 gm The '
ani sotropically conductive f¥émarrangi ng holes ‘(42)
each have dinensions of 6,400 'Imin a latera
direction (left and right direction in Figs. 40 and
~41) and 320 min a vertical direction (upper and -

I LdeCti@n, .k L OSs A Cl r,.air
BE i i e e e R R
bet weere RHa3ebhopE CaldneciNdueti yerfitias. arrangi ng
holes (42) adjoining in the vertical direction, and
t he di asetercidianeakaisahb]l &0 dRel( parfPiepasaipodduct of
-~ of .nmolding material: To 100 parts by wei ght of
aidel ta ion Qoype " FEHUOE”) sidriec oisedr nbberspaver eaageedc30ore
parts by weight of Conductive Particles [a] to m X
tprefi 1CPiesr éaf tbe, feheowinss mepaRt - ni xt ure was subj ect ed
to a defoanming treatment by pressure reduction,
t her eb§™ p? Epdriatsidihdl dT nEPorataeTSidr e ACT heV
above:- descri.bed process,, the addition t i quid :
S e S GBoe? e Do BAHBACHFBUEL 1 HEPeof > dsbaed &0

£ pack .ty e . L4 gui L QU

B o A e S e
preduGlentt 8aERT chsi 8 £RMBECESEO: Selc Qfra®¥tyaof 8.9, an
duroneter A hardness of 32 and tear strength of 25
kiNrmfllom ble2 ps esentini, niepdton,sddiel propeetd espmwf 4 he
addition type liquid silicone rubber and the cured
priccisdif ickheoeobo Wwer e fimads unednd na tfeed alaltewoAgthe nickel

manner.
particles of 60 g/min, thereby collecting 0.8 kg of nickel

particles having a particle diameter of at most 15 Mm, 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 *o collect 0.5 kg of
nickel particles.

The nickel particles thus obtained had a number
average particle diameter of 7.4 Hm, 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 [Al”. ‘

(2) Preparation of conductive particles:




80 (i) A value was neasured by neans of a Brookfield
type visconeter at 23 2C as the viscosity of the
addition type liquid silicone rubber. (ii) The
conpression -set of the cured product of silicone
rubber was neasured in the follow ng manner. Liquid A
and Liquid Bin the two-pack type addition type
liquid silicone rubber were stirred and m xed in
-proportions that that their anpunts becone equal.

ATter this Jixtdrapmesctben oy od.uatop 2. oldl Ahratus,

subj ecte oam ng treatnmént by pressure

rﬁ@é@tﬁo%edl towag SHhiRERd: EOr8 BAFIRG T @Al TeRhd 2 L
under conditions of 120C for 30 m nutes. thereby

fof o eNahgakuonas r body-icompesedrtien acziered THoduct

of the silicone rubber and having a thickness of 12.7
mesandaatdndretes wfs 28 immedTho soktod inmzas lbody @estaining
post - cured under conditions of 200C for 4 hours. The
dtianatdc bodg Berhieks iR lsuchhis wadnery Was tisedrass af
speci nen to neasure a conpressi on set at_ 150

EBP@aNcERPER BT r@oafzéﬁ mePPrssrTef&erePweﬁaPﬁ%?mg an
' d I bb d
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Ming tréat néh t-curi

PEEQ %X@et éAéEH %a@'héf9n§trfgg%e%oweﬁemlnute to

conduc e sane conditions as in the item

éﬂﬂe)c’lplmgrtgbﬁda@ﬁ@m'd&g‘eaPﬁb@E&leé"'a{W]ngaﬁdt hi sk efnt
A crescent type speci nen was prepared by

machicpgvbaom this sheet to measure its tear strength
at 23 2Cin accordance with JIS K 6249. (iv) A value
of theldurlemteeneAihatdnessnidslreadtit etithye@kd to the

acid treaﬁment, 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]_subjected to the
‘acid treatment and washing treatment, was added 2 L of a
gold plating solution containing gold in a proportion 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 ﬁhiie

allowing it to cool, thereby precipitating particles, and a




using, as a specinen, a |lam nate obtained by stacking

5 sheets produced in the sane nmanner as in the item
(ii1) on one another, at 23 2C in accordance with

JI'S K 6249. (5) Production of anisotropically

conductive connector: The frie plate (41) produced

in the item (1) and the nolding nmaterial prepared in
the item (4) were used to form 393 elastic

ani sotropically conductive filnms (50) of the
CQBEEEHSE&QB wHOWL Y i gthépebmlcéba% g BbhalRget e

the respective anlsotroplca 'y conductive

f pheracranging holes (42) in the frame plate (41) and
respectively fixed and supported by peripheral
‘porti ome abeuicohhectant spdriopileal lopta@nddcinveich a manner,
filmarranging holes (42), in accordance with the
progesddeldserl bed durifapdneseePataanwt thAppliktate omes
Lai d- Qpen No. 2002-324600, thereby producing an
aﬁFéB%?%p?%&PFVJEGWUG@WP@éa%%ﬁhéBﬂbﬂ 4oytehe dlerggfter,

% eat nent _of the nolding material |ayers was conducted

u
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Each of the elastic anisotropic y con ductive

(50 dﬁ%uﬁﬂi@@%ﬁ&roﬁegt&@&cg@0|°@ @akatBER|added to the
direction and 1,200 gm in a vertical direction, and

i peat fainct | Gmal tm&rmlﬁﬁﬁjes&hﬁmﬁﬁ&xeao cnnﬂu@@uveant
parts (52) for connection are arranged at a pitch of
190 gyry iwesa fiilveried bheflbter alapedi tecthbhedhn @rstuateve
i nsul ated from one another by an 82 insulating

gt ias)es -w Ther edpdratits @aghieles hghus obtained were

dried in a dryer set to 90°C

The resultant-conductive particles had a number
average particle diameter of 7.3 Mm and a BET specific
surface area of 0.38 x 103rf/kg, and a value of {(mass of
gold forming a coating layer/mass of Magnetic Core
- Particles [A]) was (.3.

The conductive particles are referred to as
“Conductive Particles (a)”.
(3} Production of frame plate:

A frame plate (41) having a diameter of 8 inches and
393 anisotropically conductive film-arranging holes (42)
formed corresponding to the respective regions of the
electrodes to be inspected in Wafer W1l for test described
.above was produced under the following conditions in

accordance with the construction shown in Figs. 40 and 41.




conductive parts(52)for connection, its dinensions are
40 min the lateral direction and 200 min the

vertical direction, the thickness is 150 m the

‘proj ected height of the projected part (54) is 25

1tm and the thickness of the2 insulating part (53) is
100 m Conductive parts for non- connection are '
arranged between the conductive part (52) for
connection | ocated nost outside in the |atera

di rectiqp,and Hiheef £aMe PLahe SAlde - (4F§ChsOLothe
conductive parts for non-connection has di nensions of

- 6RQRPriiRikhe of al B r dinBelii0xpaRPidd MY &k tihe’/k) , and
vertical direction and 150 min thickness. The

tdhccknesgnblbi ckoess afs gnepal the forked portions)

of the part (55) to be supported in each of the

el ast i thanirsigotopipdadl y comuiiot i e fliilnmsafb)gisg 2@ les

JIm The content of the conductive particles in the

c@didueticehpae t SinfSR)ioner ofoknébli Bn im swedefieghlt he

el astic anisotropically conductive filns (50) was

idhvestiigat édet aand Fakiy AireRE1eBntRtiq9Ras 4Abaat 45, and

in termg of a volune fraction in all t condyctive, -

p&Pt 80 52) 2 £ 63T Udite S F6R PR dURRASH ?F&Eﬁé’?",ersglr sction

qgigg%égPhﬁaéAg &ﬂnductive connectors in total were

pro hese ani'sotropically conductive connectors
are ref ein@ehite as:r" AMESSS nepicaldsy 1CoRdusdd Vi a
Connector. " to "Anisotropically Conductive :

- cenneeal opo &8t iorxRradideth aniebtebped il baeandutatve £ilm-
i nspection> Alum na ceram c (coefficient of |inear
aherngling3hekpantiZzonadd o8ning046/ Ke wasrised déraction,
board material to produce a circuit board (30) for
pRgpébei opanéipentihgreof is 1,000 Hm.

(4) Preparation of molding material:
To 100 parts by weight of addition type liguid

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 ofra two-pack type compeosed of Liquid A and Liguid B
each having a viscosity of 250 Pa-rs. The cured pioduct
thereof has a compression set of 5%, a durometer A hardness
of.32 and tear strength of 25 kN/m.

In the present invention, the properties of the
addition type liguid silicone rubber and the cured product

thereof were measured in the following manner.



i nspection el ectrodes (31) had been forned in
accordance wth the pattern corresponding to the
pattern of the electrodes to be inspected in Wafer W
for test. This . circuit board (30) for inspection has
di mensions of 30 cmx 30 cmé&fls a whole and is
rectangular The i nspection el ectrodes thereof each |
have di nensions of 60 min the lateral direction and
200 min the vertical direction. The resultant

Cigg gupt, bpat %J@&aea@w@at bOMmdSnd &fery %c_iowfl@fd (type

rcuit Board for i nspection". <Evaluation of

shegtohd ker FH@Q%>+( @c Testink &al@%Hlsé%gzn&f AHPSEN tion

bet ween adj oining el ectrode structures) Sheet-1ike

Prgbe MlguiShesti-ilcoke Pnbber M2, Sheet-like Probe N1

and Sheet-like Probe N2 were respectively eval uated
asiib The doguleatiing pebpef t yhdetwween padfiechiag silicone
el ectrode structures in the follow ng manner Wafer W :
f BrbhestWasadieastafgednorha fekiowiagl @aanery oom

t enperature (ZQVQ* a sheet-1i ke probe was arranged on
the surfgiedof AR &y 1Pe§Pe A ATREHNERPSi AISHERCD

h f f | d
S S S T AL

adQf rn\afer W for, tast,«anyanj, Qté 1ca' ?q;éter

con UCtIVG connect or was arranged on t

PFIODE nl ik tRIdgRABNELER SMehed aiﬂwrae&loma&n& h&ﬁlbjected to a .
respective conductive parts for connection thereof

ad€f d aaciaice d rea tinbet biag kp sa face r8diuek e6h | ofle weay tssutgfected
the sheet-like probe, Grcuit Board Ti for inspection
was araeriged taratiest andot rapidalibys eONUUECT ¥er 30
connector in alignment in such a manner that the
minutes, thereby forming a columnar body composed of a
cured product of the silicone rubber and having a thickness
of 12.7 mm and a diameter of 29 mm. This columnar bbdy was
post*curgd under conditions of 200°C for 4 hours.  The
columnar body cobtained in such a manner was used as a
specimen to measure a compression sef at 150 * 2°C in
accordance with JIS X 6249, |
{(iii) Tear strength of cured.product of silicone rubber was
-measured in the following manner.

A curing treatment and post-curing of addition type
ligquid silicone rubber were conducted under the éame
conditions as in the item (ii), thereby producing a sheet

' having a thickness of 2.5 mm. .K 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




respective inspection el ectrodes thereof are | ocated
on the conductive parts for connection of the

ani sotropically conductive connector, and Circuit
Board Ti for inspection was further pressurized
downward under a load of 118s8kg (load applied to an
el ectrode structure: about 5 g on the average). In
‘this process, that shown in the following Table | was
used as the anisotropically conductive connector. A

voLiage nas, %%%.‘?r%igve!'ayl hat ged J@%aaﬁig%gféygg&cking 5

i nspettion el’'ectrodes I'n rcu

| BSDECE 1 Oy A 1AN L RLECLAL Gud BRI SLANGR BEEVEEO I8 1) on
i nspection electrode, to which the voltage had been

CHRE a&chrrand anobher tdSREGLLBRASheEtH DHE MBS K 6249 .
nmeasured as an electric resistance (hereinafter

r e erresidarias ‘tifnauk abtovp r@aslist asadahrtbet weemddier :

el ectrode structures in the sheet-like probe to find

a prop8hei bnahepsitaaf t4dn pebenced im Ew "igreopditi end the
of insulation failure") of measuring points, at which
tirel dings wadErdA lr BSPBR ARG A 1 G HRD dR) | B wchlfie form
neasuring, points. Wien the insulation_resis celis. -
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to be actually.used.in_..elegctrical_.in cLi f e
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Ani sotropi cal I'y ‘Conducti ve Connector Proportion o

holes (42) inrthe frame plate (41) and respectively fixed
and supported by peripheral portions about the

" anisotropically conductive film—arranging holes (42}, in
accordance with the procesé 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 aniscotropically conductive films (50) has
dimensions of 7,000 Um in a lateral direction and 1,200 Pm
in a vertical direction, and in a functional part (51}
therecof, 60 conductive parts (52) for connection are
arranged at a pitch of 100 pm in a line in the lateral

direction in a state insulated from one another by an




Insul ation Failure Exanple 1 Conparative Exanple 1 M
M N N2d C2C A0 %0%0%0 %(2) Test 2
(Connection stability of electrode structures)
Sheet-1i ke Probe M3, Sheet-like Probe M4, Sheet-Iike
Probe N3 and Sheet-|ike Prob&2zN4 were respectively
eval uated as to the connection stability of the

el ectrode structures to electrodes to be inspected in
the followng manner. Wafer W2 for test was arranged

0N ns31 LEShgtable (/gu %eﬁx V}%elts%e%th%gt ELcAlof QI

tenperature (25C), a sheet e probe was arranged on

tkenauetace ofrMaf@n) VBoEOkod @St s ddn ahkkOAMROLsidhSULh 40
a manner that ‘the respective front- surface el ectrode

PRt Snthes enfrara becatedowhidi@oefCt AOgRS JerhiRal

i nspected of Wafer W2 for test, an anisotropically

condactice, connettiekneas 8¢ regTgeeh, Ofthkhpsojected height of
the projected part (54) is 25 Mm, and the thickness of the
insulating part (53) is 100 MWm. Conductive parts for non-
connection are arranged between the cdnductive part (52}

. for connection located most outside in the lateral
direction and the fréme rlate (41). Each of the conductive
parts for non-connection has dimensions of 60 Um in the
lateral directiecn, 200 Hm in the vertical direction and 150
Hm in thickness. The thickness (thickﬁess of one of the
forked portions} of the part (55) to be supported in each
of the elastic anisotropically conductive films (50) is
20 Hm. |

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 resuli, the content was about 25% in terms of a volﬁme
fraction in all the conductive parts (52) for connection.

in such a manner, 8 anisotropically conductive
connectors in total were produced. These anisotropically
conductive connectors are referred to as “Anisotropically
Conductive Connector Cl” to “Anisotropically Conductive
Connector C87.
<Production of circuit board for inspection>

Alumina ceramic (coefficient of linear thermal




sheet-li ke probe in alignment in such a manner that
the respective conductive parts for connection
thereof are |ocated on the back-surface el ectrode
parts of the sheet- like probe, Circuit Board Ti for

i nspection was arranged on td4# s anisotropically
conducti ve' connector in alignnment in such a manner
that the respective inspection electrodes thereof are
| ocat ed on the conductive parts for connection 86 of

L 0epanksoh! opl £l ln6-eANAUEL ¥R 6000er i AR LEEGHI £o
Board Ti for 1nspection was further pressurize
dowswakd aubdesuia RAdaof(3818rks {dadapnlied §0ian
el ectrode structure: about 5 g on the average) In this
piaeesstiot hatecsth@desi nithehd ol bow MPriabl en2avasrdisath
as the anisotropically conductive connector. Wth
respbcthe opathee123,058F espspettg o eltecpaddesni of the
Crcuit Board Ti for .test, an electric resistance
belaeERoPes | ¥ Rectirgrecepdcin dieeeMdcfrircapsy. This
connected to each other through the sheet-|ike prabe,

t FET R 5ottt AWy £eondBeRE e Toiiéc ComeapEOafeh IRp cm x

f t est was ,successi vel measured, and a hal f .val ue
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r | ectri esi st.ance .(hereinafter . -

r e?%ﬁ?]g%d%g t}%r'%g%n%%%ﬁi %%Ver e%Jims nasﬁ%8$) Ogeﬁgwégnn 2 the

| NSpecti o Al 8ALHodRa 050 it tReatd, f1-1Prairecrion.

i nspection and an electrode to be inspected o Wt er

Whé ofesdlasint eifrkndtabpsepordd amspherebnaid efeferred to

referred to as "proportion of connection failure") of

measPingigoiboesd dl fohi Thsddwrioorfduct i on resi stance-

was 1 91 or higher, to all .nmeasuring points. This
protes R oy effephedlr biles PERsCess (1)

(1) Test 1 (insulating propefty between adjoining electrode
structures)
Sheet-1like Probe M1, Sheet-like Probe M2, Sheet-like
Probe N1 and Sheet-like Prcbe N2 were respectively
evaluated as to the insulating property between adjoining
electrode structures in the following manner. |
Wafer W1 for test was arranged on a teSt‘table 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 Wl for test, an anisotropically condﬁctive 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




After the pressure against Crcuit Board T1 for

i nspection was then rel eased, the test table was
heated to 150C and left to stand until the
tenperature becane stable. Thereafter, Crcuit Board
Tl for inspection was pressugiézed downward under a

| oad of 118 kg (load applied to an el ectrode
structure: about 5 g.on the average) to obtain a 87
proportion of connection failure in the sane manner as

tqg) bo%%tge% r%ged C%? ( obeThb réﬁ§§%§§u5§Tl
re e_$ %

rocess reséure agal nst

dﬂhﬁs&%&@n%gogrf gﬁee&tdrprfm@/aanwsamgﬁ&a%d

e'test table was then cooled to room

t(%mﬁf@ctwee coBRErtodNi S PIOARESH Snl BHERT£thdieAS that the
"Process (3)". The above-descri bed Process (1),

F%éﬁﬁﬁﬁtﬁﬁg-1napdctE%ﬂC@BécﬁﬁBdeﬁemﬁetegﬁrﬂﬁﬂ Bgaxed on the
~cycle, and the cycle was continuously repeated 500
teorelidin vieopalrtsWien ¢tdmeneonduc pifotheesnssarcwiicallyS

or higher, such a sheet-like probe is difficult to he
sl qtyi vigs egnpaCter ecind é‘a{quﬁépééﬁF@nbef%tlé@P&Fédon
circuits formed on a wafer. The results %PQW% |n

_ Tﬁﬁié@fthgg PF@SSUIb%qu§9WﬂWﬂrd under a loa

(load applied to an electrode structure: about 5 g on the
avérage).‘ In this process, that shown in the following

Table 1 was used as the anisotropically conductive
connector.

A voltage was successively charged to the 23,580
iﬁspection electrodes in Cifcuit 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
(hereinafter referréd to as “insulation resistance”)
between the electrode structures in the sheet-like probe to
find a proportion (hereinafter referred to as “proportion
of insulation failure”) of measuring points, at which the
insulation resistance was 10 MQ or lower Lo 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 on a'

‘wafer.

The results are shown in Table 1.
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[Table 1]

Sheet-like Probe | Auisotropically Condactive Comnector Iﬁ;ﬁ‘;ﬂ’;ig‘iﬁi
M1 Cl 0%
Example 1 -
M2 . C2 0%
Comparative N l C 3 0 %
Example 1 N 2 C4 0%

(2) Test 2 {(Connection stabiiity of electrede structures)
Sheet-like Probe M3, Sheét—like Probe M4, Sheet-like

Probe N3 and Sheet-lilke Probe N4 were respectively

evaluated as to the connection stability of the electrode

structures to electrodes to be inspected in the following

manner.

Wafer W2 for test was arrangedron 2 test table
eqﬁipped 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-like probe in alignment in such a manner that the
respective conductive pafts for connection thereof are
located on thelbackusurface electrode parts of the sheet-
like probe, Circuit Beoard Tl for inspection was arranged on
this anisotropically conductive connector in alignment in
such a manner that the'respective'inspection electrodes

thereof are located on the conductive parts for connection
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of the anisotropically Condﬁctive connector, and Circuit
Board Tl for inspection was further pressUrized downward
under a load of 118 kg (load applied to an electrode
‘structure: about 5 g on the average). 1In this process,
that shown in the foliowing Table 2 was used as the
anisotropiéally conductive connector.
With respect to the 23,580 inspection electrodes in
| Circuit Board T1 for test, an electric resistance between 2
inspection_electrodes electrically ponnected to each other
through the sheet-like probe, the aﬁisotropically
conductive connector and Wafer W2 for test was successively
measured, and a half value of the electric resistance wvalue
.measured was recorded as an electric resistance |
{hereinafter referred to as “conduction resistance”)

. between an inspection electrode of Circuit Board Tl for

inspection and an electrode to be inspected of Wafer W2 for

test to find a proportion (hereinafter referred to as

“proportion of connection failure”) of measuring points, at
which the conduction resistance was 1 Q. or higher, to all
measuring points. This process 1s referred to as “Process
(i)”-

After the pressure against Circuit Board Tl for
inspection was then released, the test table was héated to
'150°C and left to stand until the temperature became stable.
Thereafter, Circuit Board T1 for inspection was pressurized
downward under a load of 118 kg (load applied to an

electrode structure: about 5 g on the average) to obtain a



89 CLAIMS 1. A sheet-like probe conprising: a contact
filmobtained by holding -a plurality of el ectrode
structures arranged in accordance with a pattern
correspondi ng to respective el ectrodes to be connected
and having a front-surface é7ctrode part exposed to
a front surface and a back-surface el ectrode part
exposed to a back surface by an insulating film
conposed of a flexible resin, and a frane plate

SpRBELLE NG the LRkt ofi Em12re A shegt afnéemgﬁ&lﬁe as in

suitabl'e for use in electrical inspection of
CitheUbbodlevddarinidc breoaps i s85. athi 8NBro@dsd qsﬂ&@&e&_fred
a nmetal, in which a plurality of through- holes each

eXDeadih@r¢mmﬂugﬁ)Fn a thickness-wi se direction of

the frame plate have been forned corresponding to an

el ect r 8¢ peghowte iavadimsth Calrepttobesrd dC heamgpepeetion
have been forned, of the circuit device, which is an
obfRcEneR relegsesti 8RS Bhel EeTH kil fasf themtaraled to
films supported by _a peripheral portion about the

r BEPR CEFNREHHIE GG 2RdTles RISt PECFSSe pIraEE T TafieFRi #°
each. O % ghﬁgcontact films is conposed of an

i-nsul at1 ng f|In1forned of a flexible resin and

el ectrede aﬁ&%éuaé§5§ib%ﬁt99gbggsthff““ﬂ}dd%s%hq2) and
insulating fi.Imin a thickness-w se direction

tihesenfs @nr aegedrbfa PEEOTHAANC Ry Wet Nadq pald eftle was
corresponding to a pattern of the electrodes to be :
| erspeictedislly trhecetedtFOHeciveg dn andakach having a

When the conduction resistance is 1 & or higher, such
& sheet-like probe is difficult to be actually used in
electrical inspection of integrated circuits formed on a
wafer.

The results are shown in Table 2.




front-surface el ectrode part exposed to a front
surface of 90 the contact filmand a back-surface

el ectrode part exposed to a back surface of the
contact film and each of the electrode structures is
arranged so as to be | ocatedggn the respective
through-hole in the franme plate. 3. A sheet-I|ike probe
suitable for use in electrical inspection of a
circuit device,-which conprises a frane plate, in
which a plurality of through-holes each extending
through in a thickness-w se direction of the frane

pl ate have been forned corresponding to an electrode

region, in—whkghretgetrodesrto-pe—mgpeetegd_taqve been
formed, off the. rcyit dgevige, mhii@gib an §§Ject of
- inspection, ah SRAERAC S | B (2 angedS¥n and
supported |by 1 rae—pl abe; cwhereil gt herdogt act . film
i's conposéd o ingulating| fijlmfe¥ned dfa
flexible nesi ehectioderstructprBsr—extengli ng
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directionfthe}ée S rEhgeR | AR acsdl « nckeRvi £h|a N
pattern corge g <o} aspatt grap pfit hes gl g rodes
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part expos$ fronttsurface—ofH R ceHtac film
and ‘a back-$u ¢l ecirode pdrt esposed |t & back
surface of BheTqrac [ M ANEeAch [0 tHE
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91 5. The sheet-Ili ke probe according to any one of
clains 2 to 4, which is used for conducting electrica
i nspection of each of a plurality of integrated
circuits fornmed on a wafer in a state of the wafer.
6. The sheet-1i ke probe accorgi ng to any one of clains
2 to 5 wherein the pitch between the el ectrode _
structures is 40 to 250 m and the total nunber of the-
el ectrode structures is at |east 5,000. 7. The
~sheet-1ike probe accordingcgggﬁgy one of clainms 2 to
6, wherein the front-surface ctrode part in each
of the.elect st.ruc .S 1. & projected form
R o BitpBE, PPl &y

protru&Tng from sur ‘he insulating

film 8 - The.shee]rd il ke b@cmﬁgmg 4 @M of

wherein a.ratio of the projectéed height of the front-

sultaceo @ ectrpderRar hrktankbe i almiahber Rethi s pdietern
el ectrode structure is 0.2 to 3 9. The sheet-1like
peobee@cepdiidnGd aeapycanee 0él et taiddesl tbob8, coheeeisd and
the el ectrode structure is forned by |I|inking the

f hening ur f GoE telsectfrodecpart redal nard lpapksedutd azefront

el ectrode part to each other through a short circuit
parifase el iy ko syRtpaet petHadeabierg erPAsed oto theack

sheet-1i ke prohe according to any one of. clai | to .
SRR Pife DACLSLUP At B SIGEE DA FREREHE esin,
eéqgtrode structure has a part fornmed of the sane -
ngétal as a metal formng the frane plate. 11. The

sheet - L %Eaaéopfa%cgf;gdd}&ihg 2AY ofecalc chaims 1 to
10, wherein a coating filmformed of a high 92

2. A sheet—-like probe suitable for use in electrical
"inspection cof a circuit device, which comprises a frame
plate made of a metal, in which a plurality of through—
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 resinland 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 eléctrodes
to be inspected in the electrode region and each having a

front—-surface electrode part exposed to a front surface of




conductive netal is forned on the back-surface

el ectrode part in the electrode structure. 12. The
sheet-|i ke probe according to any one of clains 1 to
11, wherein the coefficient of |inear therm
expansi on of the frame plate ds at nost 3 x 10-5/K
13. A process for producing the sheet-1ike probe
according to claim9, which conprises the steps of:
providing a | am nate material having.a netal plate

f%ﬁef85H£Q8¥aT{ﬂ9&ﬁ¥Pla%gcﬁngu§f§g eleﬁﬂ}d%%rﬁ%Pg exposed

i.nsul at1 ng as been |n egra nat e

ORot Bepa et &hr Pl & & ff el QERL DG afjffn@n%nﬁl aken HPrMAHY
through-hol es in the resin sheet for fornlng

| Bsubatotg dttuaddredshe sl aptkaaged ned &fd alo bR A66LFERNGE the
Wth a pattern corresponding to a pattern of

ekreepeoteve stiumigh-es ltoibethor fmthe $Ubjtect i ng t he

lam nate material to a plating treatnment, thereby

form ng-shbrshettcliite pacbs storaelte ifrn Weer éspetedieical
through-holes in the resin sheet for formng

_| AREPREFIRP a1 A %CPPﬁkéﬁv%%e t Hehigdy SoMpEAEs § oframe

f d f t face_el ectrode
DREELED A T Bt ROty SR e P&SFtei‘)%ﬁ (gstending
bj.ect h t l.ate f
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formed. 14. The process according to claim 13
PHIOTIIE | d1G: c itRiesh@et bki kesf by Haker skBnt h@rrﬁ@i ,_a|c>f the

plate for forming a frane plate is subjected to the
et Thdunigr tdegdtarentvhiiohf g N2 Hjack:- sur faspeetest r adrl a
parts linked to the short circuit
contact film arranged on and supported by the frame plate,

wherein the contact film is composed of an insulating
film formed cof 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 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 respeciive 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 sc as To align along the surface of the

frame plate.




part by a part of the netal plate for formng a frane
plate as well as formng the frane plate, in which

t he through- hol es have been forned. 15. A probe card
conprising the sheet-1ike probe according to any one
of clainms 1 to 12. 16. A proldé card suitable for use
in conducting electrical inspection of each of a
plurality of integrated circuits formed on a wafer in
a state of the wafer, which conprises: a circuit

board fsor TH@pﬁﬂgéﬂnllk%npgoBéoﬁﬁcé%ﬂf @o0bny W Chy ¢
i nspection el ectrodes have been forned in accordance

Welhims patters, corcaspendidag £ apauteiAgodlectrical
el ectrodes to be inspected of the integrated circuits
ofinshecwafrergf whichhofi s muodljigst odf innsgestédniramits
ani sotropically conductive connector arranged on the
f forted ot acevadiert be @i stafe ofbddwedwhberi nspecti on,

and the sheet-1i ke probe according to any one of

cl ai 61 tPASIaTaRgEE Jaﬁol%eaerqqafmlnguﬁpa@@y ofne e

t [ onductjve connector. h
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circuits formed on a wafer in a state of the wafer,

whi ch 7conpid sesetthexdroheL aldo2asas diHdatp Fleaioh
16. 19. A wafer inspection nethod conprising 94
elledtnsi Caltby 6¢onhect¢imgrleadhroafi-aupfakal ¢ tagtabde part in

integrated circuits forned.on a wafer to a tester

tqﬁq@u@ﬁ tthe phebérode structures is in a projected form

protruding from the front surface of the insulating film.

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 fronf—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 to 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-




card according to claim16 to performelectrical
i nspection of the integrated circuits fornmed on the

waf er .
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conductive metal is formed on the back-surface electrode
‘part in the.electrode structure.
12. The sheet-like probe according tc any one of
claims 1 to 11, wherein the coefficient of linear thermal
expansion of the frame plate is at most 3 x 107%/K.
13. A process for producing the sheet-like probe
according to claim 9, which comprises the steps of:
| providing a laminate material having a metal plate
for férming a frame plate and a sheet for forming
insulating film, which has been integrally laminated on the
metal plate for forming z frame plate,
forming through-holes in the resin sheet for forming
insulating film in the laminate maﬁerial in accordance with
a pattern corresponding to a pattern of electrode
structures to be formed, subjecting the laminate material
to a plating tréatment, thereby forming short circuit parts
formed in the respective through-holes in the resin sheet
for forming insulating fiim 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 tfeatment, thereby forming a frame plate, in
which through-holes héve been formed.
14, The process according to claim 13 for producing
the sheet-like probe, wherein the metal plate for forming a

frame plate is subjected to the etching treatment to form
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back-surface electrode parts linked to the short circuit
part by a part of the metal plate for forming a frame plate
as well as forming the frame plate, in which the through-
holes have been formed.

15. A probe card comprising the sheet-like probe
according to any one of claims 1 to 12.

16. A probe card suitable for use in conducting

electrical inspection of each of a plurality of integrated

circuits formed on a wafer in a state of the wafer, which

comprises:

a circuit board for inspection, on a front surface of
which inspection eleqtrodes have been formed in accordance
with a pattern corresponding to a pattefn 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 inspeétion apparatus for circuit devices,
which comprises the probe card according to claim 15.

18. A wafer inspection apparatus for conducting
electrical inspecticn of each of a plurality of integrated
circuits formed on a wafer in a state of the wafer, which
comprises:

the probe card according to claim 16.

19. A wafer inspection method comprising
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electrically connecting each of a plurality of integrated
circuits formed on a wafer to a tester through the probe
card according to claim 16 to perform electrical inspection

of the integrated circuits formed on the wafer.




