1 DESCRI PTI ON PROBE CARD TECHNI CAL FI ELD [ 0001] The present invention
relates to a probe card that electrically connects a sem conductor wafer as
a test object and a circuit structure for generating a signal for a test.
10 BACKGROUND ART [0002]In a sem conductor test process, a conductivity
test is sonetinmes perfornmed to detect a defective product by bringing
probes havi ng conductivity (conductive probes) into contact with a

sem conduct or wafer before dicing ($EECR$?T &er Level Test). Wen this WT"
is perforned, to transfer a signal for ‘a tést generated and sent by a
testing device (tester) to the sem conductor wafer, a probe card including
a |l arge nunber of probes is used. In the W.T, the probes are individually
brought into contact with each of di®®%h @l he seniconductor wafer while
the dies are scanned by the probe card. However, because several hundreds
to several ten thousands dies are fornmed on the sem conductor wafer, it

t akes cohsi ECHADIEALI REELO t est one sem conductor wafer. Thus, an increase

in the nunber di es,.causes hi gher cost. 25[0003]To solve the probl ens of
the WT, reEQR@ﬁQ, a thaeggpﬁeanﬁﬁfilfﬁuFF99£$£rgﬁe@ePr%%%t§£F§ al so
used in whi ehaseveeak rivadiedsohaeseernakehefohhousandga pEobes areest

col l ectively brought into contact with all or at least a quarter to a hal f-
of dies on 2Pd&fitcERdut 6rTREEEr STEHCEETENES nEERBYa L i BT ag chit g @l yID¥ i ng
the probes ijntg gontact with the sem conductor wafer, there are known

technol ogi es for maintaining positional accuracy of tips of probes by
accur at &)y REEBCRGUNPeRpdral lelismor the flatness of a

[0002] In a semiconductor test process, a conductivity
test is sometimes performed to detect a defective product
by bringing probes having conductivity (conductive probes)
into contact with a semiconductor wafer before dicing (WLT:
I5 Wafer Level Test). When this WLT is performed, to transfer
a signal for a test generated and sent by a testing device
(tester) to the semiconductor wafer, a probe card including
a large number of probes is used. In the WLT, the probes
are individually brought into contact with each of dies on
20 Ehe semiconductor wafer while the dies are scanned by the
probe card. However, because several hundreds to several
ten thousands dies are formed on the semiconductor wafer,
it takes considerable time to test one semiconductor wafer.
Thus, an increase in the number of dies causes higher cost.
25 [0003] To solve the problems of the WLT, recently, a
method called FWLT (Full Waver Level Test) is also used in
which several hundreds to several ten thousands probes are
collectively brought into contact with all or at ieast a
quarter to a half of dies on a semiconductor wafer. In
30 this method, to accurately bring the probes into contact
with the semiconductor wafer, there are known technologies
for maintaining positional accuracy of tips of probes by

accurately keeping the parallelism or the flatness of a



2 probe card with respect to a predeterm ned reference surface and for

hi ghly accurately aligning a sem conductor wafer. [0004]In testing a

sem conductor wafer using a probe 5 card, it is necessary to obtain stable
contact resistance between probes of the%probe card and el ectrode pads
provi ded in the sem conductor wafer. ch contact resistance is related to
a |l oad exerted on the probes. It is known that the | oad exerted on the
probes increases in 10 proportion to a stroke of the probes. Therefore, to

obt ai n st abPECRBNFAEE Véghs¥%ﬁ€%c5e?%e%np¥%%?Eﬁ%ﬁ%%ﬁ%ﬂkﬁE?ﬁ?%ﬂ%mtrode pads
in the testgylitaks hH@OEéﬁnﬁléﬂl?C&Hé@£§£¥1§0§1{&ﬁlﬁ@ea5§éﬂ¥66ﬂﬁuéﬂ8%~prObes

within a predeterm ned range. 15[ 0005] Patent Docunent 1. Japanese Patent
Appl i cati onwe&ed- Open No. 2005- 164600 Patent Docunent 2: Japanese Pat ent

Application 05- 164 Dogcunrent Japanese Pat ent
o 5556077 (B CBURED OFF RUEATE N BHEBR LR T0 BT ST Vet Bl T VENTT O
[ 0006] Hdvevesrdeven if hbeestaoketof obhbeipr obgsi cafobea@cctyateiance
controlled, if accuraCé errors of the 25 parallelismand the flatness of

P

the probe cBPEYGFENPFERPECPTt BNG PFedet e ki nad reteseriede stdace are | ar ger
than a cont poblaibe {ANGE:Obohheoshioks: Ofatbe, Prohes idnidia test, there'is

a problemin that all the probes cannot be
re31stance is related to a load exerted on the probes. It

is known that the load exerted on the probes increases in

10 proportion to a stroke of the probes. Therefore, to obtain
stable contact resistance between the probes and the
electrode pads in the test, it 1s important to accurately
control the stroke of the probes within a predetermined
range.

15 [0005]
Patent Document 1: Japanese Patent Application Laid-Open No.
2005-164600
Patent Document 2: Japanese Patent Application Laid—Open.No;
2005-164601

20 Patent Document 3: Japanese Patent No. 3386077
DISCLOSURE CF INVENTION
PROBLEM TC BE SOLVED BY THE INVENTION
[0006] However, even if the stroke of the probes can be
accurately controlled, if accuracy errors of the

25 parallelism and the flatness of the probe card with respect
to a predetermined reference surface are larger than a
controllable range of the stroke of the probes in the test,
there is a problem in that all the probes cannot be
collectively brought into contact with the semiconductor

30 wafer.
[0007] A probe card applied to an FWLT has a large size
of a substrate having a wiring pattern on a surface thereof.

Therefore, deformation such as warp and waviness tends to



col l ectively brought into contact with the sem conductor 30 wafer. [0007]A
probe card applied to an FWT has a | arge size of a substrate having a
wiring pattern on a surface thereof. Therefore, deformation such as warp
and wavi ness tends to 3 occur in the substrate. This is a factor of
deterioration in accuracies of the flatness and the parallelismof the
entire probe card. Moreover, because fluctuation in the thickness of a

| d i i t] ' fopmed on t ry
sol der resist, {.ap !L{x‘fgl%ég éllgsl%ﬁfalﬂ@. .%E@S}Qﬂa é‘a%t‘Myxf gggd%&%f{;ﬁ%#}{s‘%%s%} ate.

surface of the subs arge, irregularity ma cur o
I n addi ti on, amkemathespobbehe af thtiresp@ndedheco pardlIelitmi of | thelgntiet t he

sane problem ocgurs in a test of alasen‘i conduct or  waf er Vi @g.tg_g nunber of
pi ns per onePEPEC et ﬁ'lté’r(?ﬁ’é(efho %%%%ﬁe[ ]uﬂgl(%‘si?i HEFRESF 1T s
difficult toahigider aesisat{enyikeemiihey £ ahnadss madon heeparmaldepatsiaaf t he
substrate conpared w th other rrqujers configuring the probe card.

Therefore, tR&ES SUATAEREHY tRESUPEEA ol B gy Hrat L EEFI AT e Mg P cur

accuraci es obnt bee fhaddtesstand rhheada fdd ehing® ohet Beord ARe-aCakdayht NQut
bei ng affected by such deformation of the substrate. [ 0009] The present

i nventi on ha§p@eflBchieviel lilkelvehnatr Ehe aow eyiimerscugAdinta s
obj ect of therl QUG QhdhRRIOVLEErandY RS (G GuliBal: 62 bidD %Y:eoﬁ@siie

accuracies of the flatness and the parall®elismthereof regardless o
presence or &Fserdangfodef bhemwgdnsh of a substrate having a wiring pattern.

MEANS FOR I P b O tQ . f
i nventi on, Sg-[})groglgé Eﬁg%%%g})%a?}fd&%g’g{nﬁ%%’%&%%&%ﬁ%ﬁ%ﬁ@c}f 5%1%]2%@%1‘3”;
test obj ect &egpache fduithestrand whe parabaktsit iofgthe sSuneadrafter canpasdd The

probe card includ a pluralit f probes.that .are de of a _conductive
Mater i al and GoMe Tt CBRTHE EOUE ¢ HUTHAS SBRRCTHILEEDT  waPl S8 Fecti e or
out put an el eet ai desbgaakor aa ptafiendiens), thait kewsdampandehohdsatbersasohes; a
substrate that is flat. and 4 has a wrj attern corresponding to the
circuit st ru@lqué,e %f?téﬁlefﬁ%ra&?‘ﬁ&%ﬁeﬁﬁﬁ?if%]afsmsomﬁ EFo5R FREDSHbERR: e
and reinforcesihBeagabsteat By abch MESTRORRIIINIE kheSkapkedann. t he
substrate for connection of wires of the substrate; a space transforner

that is interf88€dandFPgcREBBNEBNCRRECT MAT PESBraeieR {ate 1proly Réadhand
transforns iggkuabsoEng, Lhe M res ahoopfe&@wehediﬁ%m% Eggﬁgrovide

i nterposer, the wires comng out on a surtace of the'space t ranst or mer
faci ng the pRob&cheagardnihat ptap alinnovws the scoygacissndér shehblatrass a

hei ght great gp, 4t bag @afﬁ%{ﬂﬁ@ e substaples & xaers%tn%%bsgdggsé&é he

substrate froma portion substrate”on rch the T nterposer is
stacked to pededewnatiough a lsebstbeteaiavifdeldirfiwpptoben c ME4NS FOR

SOLVING PROBLEM
[0010]

According to an aspect of the present invention, a probe card
electrically connects a semiconductor wafer as a test object and
a circuit structure for generating a signal for a test. The probe
card includes a plurality of probes that are made of a conductive
material and come into contact with the semiconductor wafer to
receive or output an electric signal; a probe head that houses

and holds the probes; a substrate that is flat and



may further include a first fastening rrenber for fastening the interposer

to the substrate. [0012] In the
probe card, the first fastening nenbernmay ificl ude at | east
one first screw menber inserted through at Ieast one of the reinforcing
menber and the interposer. [0013] In

the probe card, the first post nenbers may each include a first holl ow

portion passi/ h t t e f the
first post gﬁe% &gﬁgg%rééetééufr a(:og&f)etspr%m% p Ehgl%gvp%%l i o%u(c%glf% "bei ng
t hr eaded. a reinforcing mekbest tket eis nmeotretrsd may behes endsedaitet anthe

first hol| owpoctd on L gm openings on batf sides ol the JLstaglion,

probe card, th@stirast EOst cOBABEE SoNBYf eathed Not ugde: asdidtstathgl laowppeset i on
passi ng through 5 the first, post nenber in a hEI%ht direction of the first
post nenber . FRREstorBerddedy sinbRrPeed ard pteateR Pt e AN tSI IS ow

portion fromgepetabds-dte hB8Al LAG e ROl rIMROLAEEPval O%RIng the wires to
The probe card may further include a hol ding nenber that |s fixed to the

substrat e andepressestaadthoPeah ttHe | ItEReSEr ;ahbliet Har &P ae@InG M3 fto Ofer |
and a |eaf spr 'sﬂ?f’a@ét?ft Hd éggcteoﬁi»ggs?&méygfa{arﬂg%h@ BHESTEM a%n%dge

portion of a surface over entire circunference 1'n
di rection of at e ugabstyace. fimet mczﬁjeglqmb@jr@ctthfatohavdaea sherifgioe grfeattlee*

probe head. 90361, Lnthg ReoRe £ALd. Lbe Lol erposerimy hnclyude o plural ity

of connection térm na Hade" o co’n ive
resilient insabsixiaak fitaves ot ioh dfhEhe(slmﬂ’usmtm@a drewhi claktde ancrdysensi ng

por 1 ons. eact nGUHGlohE. BFAehEs Coreet o et AR tpotr]
[0011]
The probe card
may further include a first fastening member for
fastening the interposer to the substrate.
[0012]

In the probe card, the first
fastening member ' may include '

at least one first screw member ingserted through
at least one of the reinforcing member and the interposer.
[0013]

In the probe card, the first
post members may each include a first hollow portion passing
through the first post member in a height direction of the first
post member, ' an
inner surface of the first hoilow;portion (181) being threaded.

First screw members may be screwed into the
first hollow portion from openings on both sides of the first
hollow portion, respectively.

[0014]

In the probe card, the first
post members may each include a first hollow portlon pa381ng

through



In the probe card, the connection termnals may each include a first

needl e-li ke menber and a second needl e4 i ke nenber each having a tapered
tip; and a spring nmenber that is in a coil shape and resiliently connects
the first needle-like nmenber to the second needl e-1i ke nenber such that
axial directions of the first needle-like nmenber and the second needl e-I|ike

menber match. [0018] In the
b d ) incl . F .
endabl e | Shen T BFEF RO Y G, o R e Bt 6

wi t h any onemgfibele fThetfinetdberkbivkeemipebears dngetriedsecomegmedd éilriske
menber. [001 . . : | n_t he. probe
card, the co%&&f’?ﬂoﬁopéf‘ﬂ?na%m r’%rile bseléllen OéE (F(%‘]i f&ﬁ&"ﬁe?"%‘%%‘“’e%%%né"y‘ i ncl ude
a pair of el ggbngge pin portions in each of which a coil is tightly wound
to be tapered toward either end in the axial direction; and a coil ering
portion that connects between the electrode pin portions. [0020] The

In the probegard cdhe coil spring porddopufENei 1Gkbudaed hbohihy mepvad
portion that 'is arranged in a mddle, in the axial direction, of each of

t he connect i ¢Heérif fhibred tqthessbshrpiRemsprIIcomdbolds sRrdRNGEedreRcs si de
of the tight LywoyndpOrlion:, A0¢ Ank9qSghy youndpartliion that is aiangsd on
a side of thé'j1 }tefl)gﬂtlgémung porti or? ot ﬁer t han vvhgré' .tghe constantly wound
portion is arth@Enhetding mewbslr andaptesseswwanddgereoliviowelly & puriave bé
constantly d ' , . . . . .

The probe’ card BFPher Ak PUGE I s SAEPRECESPSS MRS PSHIPARE PRy ¢ he
space transf aubetriatet. heTlse hstalat=e pr{cdie@22] flromt hbepsobfacaraf thee webend

fast eni ng negberray i ncl udesecond at | east one second screw
member i nser £33 *hrough at | east one of the reinforcing nenber and the
space transf qomas] [ 0023] I n

the probe card, the one second screw nenber or anyone of the second screw
menbers penetrates through the space transformerpassing thr dGgh3e &ERPEr of

gravity of therspaeset Fanelgb88F - may include a plurality of
connection terminals that are made of a conductive material and
resilient in an axial direction of the connection terminals;
and a housing that is made of an insulating material and includes
a plurality of hole portions each housing one of the connection
terminals.
[0017]

In the probe card, the
connection terminals may each include a first needle-1like member
and a second needle-like member each having a tapered tip; and
a spring member that is in a coil shape and resiliently connects
the first needle-like member to the second needle-like member
such that axial directions of the first needle-like member and
the second needle-like member match.

[0018]

In the probe card, the spring
member may include a tightly wound portion that is
bendable in each of the hole portions and, when bent, comes into

contact



[0024] The probe card may further include second post nenbers
equal in nunber to the second screw nenbers. The second post nenbers may
have a hei ght equal to the height of the first post nmenbers, and are
enbedded in the substrate froma portiéon of the substrate on which the
interposer is stacked to penetrate through the substrate, each including a
secondhol | ow port ion passing through the second post nenber in a height

di rection of _t (o] post | ANer ssur f e C | 1 ow
portion beinaﬁgﬁrgggegﬂeTﬁg %@%gﬁgﬁgéggﬁéﬁgﬁﬁggaggggggrgggdtﬁﬁt%g%ﬁgp
second hol | owepditi-dhké rroemipgeni ngs on both sides of the second hol | ow
portion, resa&&%iyely. [ 0025] The probe card may further include
second post s equal in nunber to the second screw nenbers. The second
post nmenbers have a height equal to the height afm tthe fprodbe past, menbers,
and are enbedded in . the substrate froma portion of the substrate_on which
t he interpos€PHP§C§EQEK%%mFHm%Bhetra@@ytﬁgoﬁﬁﬁ*FW@ISEBQP?aI%EdéﬁﬁﬁlmaY

including a seeandeholhow PPEhiceRRRgSI pith LBLeYBAst e a0 wROSH AreBher in
a height direction of the second post nmenber. The second screw nmenber is

i nserted thrd8ghlohels st K6l PewEpBe¥ Bt aid eAEhsrdendrin Hds axadnd

hol | ow porti Ereﬁ:@qgﬁ]; and a coil spring portﬁog that connects betwedd t?n@e )
probe card, the second screw nenber nmay i nclude a bolt one end of which is

brazed to a sdefsredefpimepspaiomsa.ransforner; and a nut that is screwed
ont o anot her g f the bolt. [0027] The probe card 8

may further inclhude second post nenbers equal in nunber to the second screw
menbers. The second post nenbers have a hei-ghtIreqha ptobd kerbei gid cofilt he

first t menbers, and are enbedded in the t e froma porti f the
slu[:):t r gfi on S\ﬂ‘?ilf:l% R4 er poser f“?Y!thrécc]l&dc?S%%s é‘@’r“éﬁ%{a B?gﬁb‘ﬁrl‘ gﬁ@%

substrate, edghatrfghdeldnc a &N, Lol thw POl HoRepaSSHh NG BROHAE the
second post nenber in a height direction of the seconqwgost nenber. The

bolt is i nsefCEGChiBRJRTIHEALEE GricPTHAAHW PETDRCT T bR BRRT dPde 6P IrRe
second hol | ownosi8eB+ HHOZBINt1y wound portion; and a loosely wound portion

that is arranged on a side of the tightly wound portion other
than where the constantly wound porticon is arranged, in which
a colil is wound more loosely than in the constantly wound portion.
[0021]

The
probe card further includes a second fastening member for
fastening the space transformer to the substrate.

[0022]
In the probe card, the second
fastening member may include second
at least one second screw member inserted through
at least one of the reinforcing member and the space transformer.
{0023]
In the probe card, the
one second screw member or any one of the second screw members
penetrates throughthe space transformer passing througha center

of gravity of the space transformer.



I'n the probe card, the interposermay include a plurality of connection
termnals that are nade of a conductive;material and resilient in an axial
direction of the connection termnals; and a housing that is made of an
insulating material and includes a plurallty of hol e portions each housing
one of the connection term nals. [0029]

In the probe card, the connection termnals nay each include a first

needl e-1i ke B i and a second needl e-|i ke menber each having a tapered
tip; and a sgﬁing menber that is in a coil shape and resiliently connects
the first needle-like nenber to the second needl e-Th&probebearduch t hat
axi al directions of the %iréﬁ need&edlgg%o t%%%b%gge§?ﬁﬁn9 needl Ie i ke
menber mat ch. [0030]“ﬁy e ihciuce ! Th 5 probe
card, the sprionghsssgeindrey rewchetiiesss ti ghel secvmmq)qu memhe:t"dilartay Rave
bendabl e in each of the hole portions and, ent, cones t o cont gct
Bth any one SoRSAETT PR nEeUrBe | RRET e i d LR S6RndHBEdFe. Fike

menber. [003kke 8mbedded in the substrate from a portion of the substkBtkhe
probe card, the connection termnals may be in a coil shape, and each

i ncl ude a pai® #hishe&hpodBEBFROPSF 1 DEtaTkahdP FERAHTEHSa thsPrahstheght | y

wound to be Eﬁ&%&%@téoﬁ@ﬂﬁfﬂéfﬁﬁiﬁg&%éébﬂ@ﬁo@%b@bogtESﬁbb%@an@%ﬂr%ugﬁ'
spring portion that connects betweén the el ectrode pin portions

In the probe tdar decond nooitl mepbeng parhe whtnadj reasl gdeota thieghrgn eﬁé
portion that jS,@rranged in a mddle, in the axial direction, q£1§ﬁﬁ§ »Of
the connection terfinals ; a constantly woundportion that is arranged on a
si de of the taugifielop e ohe qmrctnd)hplhmlpa:rlt@osé:bqanmtlhdea@etﬂi on that is

arranged on si de of the tight und por |on of her .t.han wher

Conot ant | v weiin Sp6PPRoRcFE AP alsEs. Sra Rt A 1 her et abd rosel v
than in the qmﬁmimmﬂmeMDpedlﬂgstmnnﬁjEEEEQIdﬁ%ﬂ&ﬁkbbNENBRQNwportion,

[ 0033] Accor di to one aspect of the present invention 10 , It is
possible to |ﬁ%@ accuracy of the flatness and parallelismof the
probe card rqg@@@hess of whether the substrate having the wiring pattern

has been deforned. BRI EF DESCRI PTI ON OF DRAW NGS
- The probe card

may further include second post members equal in number
to the second screw members. The second post members have a
height equal to the height of the first post members, and are
embedded in the substrate from a portion of the substrate on
which the interposer is stacked to penetrate through the
substrate, eachincludingasecondhollowportionpassing through
the second post member in a height direction of the second post
member. The second screw member is inserted through the second
hollow portion from one side of the second hollow portion.
-[0026]

In the probe card, the second
screw member may include a bolt one end of which is
brazed to a surface of the space transformer; and a nut that
is screwed onto another end of the bolt.

{0027}

The probe card



[0034][Fig. 11 Fig. 1 is a exploded perspective view of the structure of
rel evant part of a probe card accordingto a first enbodi nent of the
present invention. [Fig. 2] Fig. 2 is a top view of the structure of the
probe card according to the first enbodi nent of the present invention.
[Fig. 31 Fig. 3 is a sectional viewtaken along line AAAin Fig. 2. [Fig.
4] Fig. 4 is a diagramof an overview of assenbly of relevant part of the

probe card according to a fi ﬁF@@gg t gp&gé];' [Fig.
51 Fig. 5is a top view of aé"%% In?%%ﬁgep%%&%fﬁgﬁ ro eécggaal
accor di ng t o inheufbes toecnivodierentd sfrdavhacpbesent T ertod. pos[ﬂ:mgmbe]rs Fig.
6 is a diagram of oVEer vi ew es o] by, Ju5| N t he card
accordi ng to%faﬁg ??ﬁ%f ké‘f‘rb%%ﬁ#é t° t;h he? ir:lre:sefrtag‘? nvfen OS[EFF‘%&B%?SH g. 7
is an enlar ga@hdmé eAbeddsdiionttte Eubm:ﬁété tfe:oatai pOtrUlien@:ff tp]n@babsaﬂdte :
rel evant part o obe head. Fi g 8%1: Fi kg is a sectional view of the

structure of “& H;ngﬁg‘r EBPd I REEEPOPHY Jt% %éi%e(?&ﬁtgnt OPﬂE Fiest

enbodi ment  ofsuthe ratesericn mtqrﬁdl@l@;asé&bx@ih&ildﬁbgoremﬁpasaﬁﬁgItﬁﬁahgm ew
of the structure of a_probe card accordi n%to a second nodification of the

first 11 enfdd PRFPNGPATTERREAT PRSI DAL TPEF §O1 1F1 theFeoqnd ogt

sectional vi gwyk,t hersd 'b%@i:%@ 1862 BAANE-GRfIOL BE GG 01 & EBEE%n
modi fication of the first enbodi ment of the present invention. 5[Fig. 11]

Fig. 11 i s afgest porabideefothe heecenddiurleowPoxtppBbe card according to a
second enbodl[%atg]of the present invention.

In the probe card, the
interposer may include a plurality of connection
terminals that are made of a conductive material and resilient
in an axial direction of the connection terminals; and a housing
that is made of an insulating material and includes a plurality
of hole portions each housing one of the connection terminals.,
[oo29]

In the probe card, the
connection terminals may each include a first needle-1like member
and a second needle-like member each having a tapered tip; and
a spring member that is in a coil shape and regiliently connects
the first needle-like member to the second needle-like member
such that axial directions of the first needle-like member and
the second needle-like member match.

[0030]

bntheprobecard,thespring
menber may include a tightly wound portion that is
bendable in each of the hole portions and, when bent, comes into
contact with any one of the first needle-like member and the
second needle-like member.

[0031]



[Fig. 12] Fig. 12 is a diagramof an overview of assenbly of relevant part
of the probe card according to the secgend 10 enbodi nent of the present
invention. [Fig. 13] Fig. 13 is a partial sectional view of the internal
structure of an interposer included in the probe card according to the
second enbodi nent of the present invention. 15[Fig. 14] Fig. 14 is a

di agram of the structure around the interposer in the probe card according
to the second enbodi nent of the present inventiongy thEi Grodolcdtld- the is a
top view of assenbled rel evant part of the probe card according to the
second enbodicoenectionteradnaiesent mamieni i @reoiFehapesjand gachi énsudet op

vi ew of assenbl ed rel evant rt. P r i ; L.Lygation
of the second %arﬁ)roﬁfr?gﬁ 95P8§ e n%%%eln(%%l)%\}%%f: ?looﬁf&ﬂf&klggﬁl%fs E?ght:% is a
sectional vi ewuall thesttareiredetova?d ai praberncanid tte axdialg diceatipngt

nodi fication of the second enbodjment,_of the present_invention. [Fig. 18]
Fg. 161 5 n0dcpi bt SHiwdoPof HBoR: Hiltt (FEBrtE. BPGEESEarts S16SFEPHG 1o a
second nodi f ipgat pert@bnéhe second enbodi nent of the present invention
30[Fig. 19] Fig. 19 is a partial sectional view of the internal structure
of an interpd§§@2ﬂncluded in a probe card according to a third enbodi nent

of the present invention. 12 [Fig. 20] Fig. 20the grébhadazm, ofhd beil
structure around the interposer in the probe card according to the third
enbodi nent ofSRIHEGPREEN | nvent | ofteY[ FMgLudeld tRGRt 1y Woundpebhion ERREf t he
structure of ;3 3,pLAbescal d AEERIL] N9 ERe 3RAtHCk; eRRbNEY: Qhchhs: REgSEN

i nvention.
connectionterminals; aconstantlywoundportionthat isarranged

onasideof the tightly wound portion; and a loosely wound portion
that is arranged on a side of the tightly wound portion other
than where the constantly wound portion is arranged, in which
a coil is wound more loogely than in the constantly wound portion.
EFFECT OF THE INVENTION

[0033] : According to one aspect of the

‘present invention



EXPLANATI ONS OF LETTERS OR NUMERALS [0035]1, 5, 6, 7, 8, 9, 10, 401probe
card 2probe 10 3connector seat 4senico?guctor wafer 11, 71, 81, 89, 402
substrate 12, 52, 72, 82, 92, 102 reinforcing nenber 13, 63, 83, 103,
430i nt er poser 1514, 84, 90, 104space transforner 15, 85, 403probe head 15p,
403p probe housing area 16, 86hol di ng nmenber 17, 87, 404l eaf spring 20 18,
58, 78, 88, 98 post nenber 18a, 78a, 88a, 98a |l arge dianeter portion 18b,
78b, 88b, 98b small| dianeter portion 19w re

, 1t is possible to improve the accuracy of the flatness and
parallelism of the probe card regardless of whether the
substrate having the wiring pattern has been deformed.
BRIEF DESCRIPTION OF DRAWINGS
[0034] [Fig. 1] Fig. 1 is a expleoded perspective view
of the structure of relevant part of a probe card according
to a first embodiment of the present invention.

[Fig. 2] Fig. 2 is a top view of the structure of the
probe card according to the first embodiment of the present
invention.

[Fig. 3] Fig. 3 is a sectional view taken along line A-A
in Fig. 2.

[Fig. 4] Fig. 4 is a diagram of an overview of assembly of
relevant part of the probe card according to a first
embodiment of the present invention.

[Fig. 5] Fig. 5 is a top view of assembled relevant part
of the probe card according to the first embodiment of the
present invention.

[Fig. 6] Fig. 6 is a diagram of an overview of a test
performed by using the probe card according to the first
embodiment of the present invention.

[Fig. 7] Fig. 7 is an enlarged partial sectional view of
the structure of probes and relevant part of a probe head.
[Fig. 8] Fig. 8 is a sectional view of the structure of a
probe card according to a first modification of the first
embodiment of the present invention.

[Fig. 9] Fig. 9 is a sectional viéw of the structure of a

probe card according to a second modification of the first



20 mal e connector 25 21, 22, 833, 834needle-like nenber 2la, 22a, 833a,
834aneedl e-1i ke portion 21b, 22c, 833c, 834chboss portion 21c shaft portion
22b, 833b, 834bfl ange portion 30 23, 835spring nenber 23a, 432f, '

835bl oosel y wound portion 23b, 432e, 835 Elghtly wound portion 30fena|e
connector 13 40 wafer chuck 41, 112, 14 812, 84lel ectrode pad 111, 124,
131, 151, 433, 524, 631, 711, 712 724 811 812, 824, 825, 830, 836, 837,

838, 842, 924, 925, 1024, 1025, 5 1031 hole portion
embodiment of the present invention.

[Fig. 10] Fig. 10 is a sectional view of the structure of
a probe card according to a third modification of the first

embodiment of the present invention.

wn

[Fig. 11] Fig. 11 is a sectional view of the structure of
a probe card according to a second embodiment of the
present invention.
{Fig. 12] Fig. 12 is a diagram of an overview of assembly
of relevant part of the probe card according to the second
10  embodiment of the present invention.
(Fig. i3] Fig. 13 1s a partial sectional view of the
internal structure of an interposer included in the probe
card according to the second embodiment of the present
invention.
15 fFig. 14] Fig. 14 is a diagram of the structure arcund the
~interposer in the probe card according to the second
embodiment of the present invention.
{Fig. 15] Fig. 15 is a top view of assembled relevant part
of the probe card according to the second embodiment of the
20 present invention.
[Fig. 16} Fig. 16 is a top view of assembled relevant part
of a probe card according to a modification of the second
embodiment of the present invention.
[Fig. 17] Fig. 17 is a sectional view of the structure of
25 a probe card according to a first modification of the
second embodiment of the present invention.
[Fig. 18] Fig: 18 is a sectional view of the structure of
a probe card according to a second modification of the
second embodiment of the present invention.
30 [Fig. 19) Fig. 19 is a partial sectional view of the
internal structure of an interposer included in a probe
card according to a third embodiment of the present

invention.



121, 521, 721, 821, 921, 1021 outer peripheral portion 122, 522, 722, 822,
922, 1022 central portion 123, 523, 723, 823, 923, 1023 coupling portion
124a, 131a, 15l1a, 433a, 824a, 825a, 830a, 836a, 837a, 842a, 10 1025b,
1031bsnmal | di aneter hole 124b, 131b, 15§p, 433b, 824b, 825b, 830b, 836b,
837b, 842b, 1025a, 103lal arge dianmeter hole 124c, 824c, 825cnedi um
di aneter hole 171, 414 pawl portion 15181, 581, 881, 981 hol |l ow portion
201, 202, 203, 204, 301, 302, 303, 304, 305 SCr ew 306 bolt 306a egd 307 nut
20 431, 831!KdGsi A§1435198320cdnéc oM E8r mtndiRea 534 VEE s BFPHEYpEPEI on
432b, 432cel: r i (A SRS I tion 25 725
gr oove portﬁggggggge?i???Qﬁ%L%nge cat¥d 18 106 e enReN

embodiment of the present invention.

[Fig. 211 Fig. 21 is a top view of the structure of a
5 probe card according to another embodiment of the present
invention.

EXPLANATIONS OF LETTERS OR NUMERALS

[0035] 1, 5, 6, 7, 8, %, 10, 401 probe card
z probe

0 3 connector seat
4 semiconductor wafer

11, 71, 81, 89, 402 substrate
12, 52, 12, 82, 92, 102 reinforcing member
13, 63, 83, 103, 430 interposer

15 14, 84, 90, 104 space transformer
15, 85, 403 probe head
15p, 403p probe housing area
l6, 86 holding member
17, 87, 404 leaf spring

20 18, 58, 78, 88, 98 post member
18a, 78a, 88a, 98a large diameter portion
18b, 78b, 88b, 98b small diameter portion
19 wire
20 male connector

25 21, 22, 833, 834 needle-like member
2la, 22a, 833a, 834a needle-like portion
21lb, 22c¢, 833c, B34c boss portion
21c shaft portion
22b, 833b, 834b flange portion

30 23, 835 spring member
23a, 432f, 835b loosely wound portion
23b, 432e, 835a tightly wound portion

30 female connector



831b second nenber 1041 pad Wvax 30 BEST MODE(S) FOR CARRYI NG OQUT THE
| NVENTI ON [ 0036] Best nodes for carrying out the present invention
(hereinafter, "enbodiments”) are expl ained below with reference to the
acconpanyi ng drawi ngs. It should be note 14 that the drawings are
schematic and a relation between the thickness and width of each portion, a.
ratio of the thicknesses of the respective portions and the like are
different fromrealistic ones. It goes wi thout saying that, 5 the draw ngs
depi ct sone4fort Wehedschagkng different relations and ratios of di nensions.

[ 0037] (First, E i ) Fi.g. i p ed perspective view of the
structure o#lfgﬁggégﬁq%érﬁlgf gqérobélggfgoggcggging toa first 10

enbodi ment afi it he2gresant nﬁﬁentdn.5€Mg.621Ls7alnoﬁ1QLeWQ@t she, pBobe card

according to the first enbodinent. Fig. 3 is a sectignal _view taken al ong
line A-A inBﬁﬁg.825!Fﬁépf48ﬁ§fa8&Wag@§@v0@4§n géérvﬁ 'oﬂoggseﬁﬁpgfof
rel evant spantyaf 1,he pLeRe gard according to the first embodinment. The 15

probe card 1 shown in"Figs. 1 to 4 electrically connects,
121, 521, 721, 821, 921, 1021 outer peripheral portion

122, 522, 122, 822, 922, 1022 central portion

123, 523, 723, 823, 923, 1023 coupling portion

124a, 131a, 151a, 433a, 824a, 825a, 830a, 836a, 837a, 842a,
10 1025k, 1031b small diameter hole

124b, 131b, 151b, 433b, 824b, 825b, 830b, 836b, 837b, 842b,

1025a, 1031a large diameter hole

124¢c, 824c, 82Z25c medium diameter hole

171, 414 pawl portion
I5 181, 581, 881, 981 hollow portion

201, 202, 203, 204, 301, 302, 303, 304, 305 screw

306 bolt
306a end
307 nut

20 431, 831 housing
432, 832 connection terminal
432a coil spring portion
432b, 432c electrode pin portion
432d constantly wound portion
25 725 groove portion
83la first member
831b’ second member
1041 pad
W wax
30 BEST MODE(S) FOR CARRYING OUT THE INVENTION
[0036] Best modes for carrying out the present invention
{(hereinafter, "embodiments") are explained below with

reference to the accompanying drawings. It should be noted



using a plurality of probes, a sem conductor wafer as a test object and a

testing device including a circuit structure for generating a signal for a
test. [0038] The probe card 1 includes a substrate 11 that is 20 forned in a
thin disc shape and realizes electrical ggnnection with the testing device,
a reinforcing nenber 12 that is nounted on one side of the substrate 11 and
reinforces the substrate 11, an interposer 13 for connection of wires from

the substrate 11, a space 25 transforner 14 that transforns interval s anong
the wires cdilffdctd@ oUW I /S rﬁc‘é‘reé‘%?stelrc Fad é‘n&ealaﬁr%t}%@e% HRat is

formed in ag]sq.shape RAving @ H ARhep SEldEr J *l%rtité‘?fhctfh(?t he substrate

11 and stacked1 on the space transforner 14 and 'houses an olds a plurality
of probes 3CGlciorkrespemdialg the aesgrAcdondugiert iwafserangs tthve ltidst aols) ect. The

probe card 1, also includes a hal di,ng nenber 16 that i.s fixed to th
P botr oo 1 P e R, e Rl T ot o e sl S s Sl G nat,
transfor Ber itk idvabiSIAckehi db s o @i @afasMAntol Bithalrdr fixed to

t he hol ding nenber 16 and fixes an end of the probe head 15, and a
plurality ofrglostlomEntyerds e (ds &t Portnswdiber s) enbedded in predet erni ned

pl aces of th Os}lastrat : 031 The yore detailed structure of the probe
@al l]x:lsztl'he s%ﬁ%%r )

card 1 is ex ed bel ow. ate 11 is formed by using an ,
i nsul ati ng mat erimlg suchi as RBakeladead greepoxgytinesiniew moft hthes uistucterell, a

wiring layer (wirjn attern) for electrically conpecting the probes and
the 195t i me ot A RRr S ol & RS 1y, o Smy OF £ B o the
l'i ke. Habe pogtd@nserdlr tdHoOYgh MU €hi t-henpost. nerber 18 & ecdgdiserded,

are provided in the substrate 11 in the sanme nunber as the post nenbers 18.
In Fig. 3, aktEie pirkhiehrd RCestRat e 1ahe vl ekt igulyrdigieiati 4 y Bl

deforms and a ongit.udi nal _ sect.d f S rate 11 i y i shown.
[ 00401The re?n%%r%i%%ééﬁuoﬂ%a{;? ‘ﬁ%n‘%ﬁe esaia(g]lg rcu ‘_Iz‘arp?lozﬁtltjaréL %%’:Aﬁ%'eraﬁsl&'

portion 121 4 hig¢ dadisubsi ant i al |yvdhel sanef diapahiely ast tihel swhst nade: 11, a
central portion 122 that has the center the sane as that of a circle forned

by 20 the oWertBRrRiIRG F2FHriTTNr 49 and T4 ththld §TPAA UYL shad¥ havi ng

a surfaqe argassdiahtd vi | MO fhami @o afegoof dhecsiidace, dfodhects,
interposer 13, and a plurality of coupling portions 123 (four in Fig. 1)
that extend $$ny ah LUter] by | pharadbes r ezt R ofndbeteentaEer pod td on 122

to test object and a testing device including a circuit

structure for generating a signal for a test.
[0038] The probe card 1 includes a substrate 11 that is

20 formed in a thin disc shape and realizes electrical
connection with the testing device, a reinforcing member 12
that is mounted on one side cof the substrate 11 and
reinforces the substrate 11, an interposer 13 for
connection of wires from the substrate 11, a space

25 transformer 14 that transforms intervals among the wires
connected through the interposer 13, and a probe head 15
that is formed in a disc shape having a diameter smaller
than that of the substrate 11 and stacked on the space
transformer 14 and houses and holds a plurality of probes

30 corresponding to a semiconductor wafer as the test object.
The probe card 1 also includes a holding member 16 that is
fixed to the substrate 11 and collectively holds the

interposer 13 and the space transformer 14 in a stacked



25 reach the outer peripheral portion 121 and coupl e the outer peripheral
portion 121 and the central portion 122. A plurality of hole portions 124,
t hrough which screws 201 are inserted, are formed in the central portion
122 of the reinforcing menber 12. The hohg portions 124 have snall 30

di anmeter hol es 124a having the sane dianeter as screw portions of the
screws 201, large dianeter holes 124b having a dianeter that can house
screw heads of the screws 201, and nedium di aneter holes 124¢ in which the

post 16 nemerts 18 deafpisaeddd ddchhat dinflordhd mtheR o181y FedPrFed by
a mterial gf high N3rdness SHCR A% WHldAS Iiahad Ay BUBLhakakess

steel, an invar natérial, a Kovar mate (regi stered trademark), or
dur al um n. SOQALKThenibwtrer Aas erf ik3 thae =t megudears Joctdhgoldald sarface and is
formed in a thin plate shape. A plurality of hale _portions 131, through
whi ch scr ewd O IR fH@f © Saod ftg’re?’rén?sr{ﬁaﬁceei ‘er poser 13. The hol e

portionss13Y fiamsy Smaldy disret efethghes il dhania e htesprend amidert as

screw 10 portions of the screws 202 and | arge di ameter holes 131b having a
di anet er t hats caplroussl dlaw heddse cfullHeraks els IZ0LOTNRT AiYeY5d8%€r Favi ng
a base material 0

f_.a think fil mqpﬁpe e, of ; ' J eriyg such
as ceramc aﬁr‘fhs%lapqlunrgall?afq:yerolfa]l éat-spri ng ceglnlntgé;t(%%rs]eli{%r’mq%as{@'di sposed in
a 15 predet arnd nadb patdter mon bodirisigesapdr t hel hiase patteniral fnd forned in
a cantilever shape can be applied as the interposer In this, case

13.
connect i on teekeH iHat & kG AEE T Eh & i rp Ee DAt L it et HEF Sie i nto

contact yy t G§!§?ﬁé&%:ﬁ&@§1ﬁ(aﬂm SPARE LB RNSf LB e 4D HRoNNeat i on 20
term nal's provided on the other surface cone into contact with el ectrode

pads of the Bebstpatteidds Wher efyreigictwiitelh Sonneetl orenke Bstldbldthed

bet ween the space transforner. 14 and t S [ 1 P ure
conduct i ve riibber QP ubber %%%We%?cgrj)ni%r}?%Sg‘%lé%ﬁéﬁ%t%][ %rg?;[ﬁfécléa?%re
arranged i n {h@ndhi gkness shseciémvei® tHin-nal kg, s3) izoneraibberwicarh al so
be applied as the interposer 13 besides the, one describe bove. en a
pressure is Epplseestrethel hi Wk e sl di PEEIiBAL LY hel et st 1T 3%s @

adj acent;st o | 0301 018 8111 £00LELPREE EOMEs | Py CONtACSwMI th
one anotlk?er Pﬁﬁ%r%g]g%/ﬂ%]é %? eslsureoconducti ve rubber exshi bifys_ ani sot ropi c
conduct i vi t y[0The] el ecTh¢ catinbonettdy onebeevedh iheledbsta aterauland t he

space tran5f8£Q§£ éérfgﬂegglaggééfgnb¥21 that has substantially the

same diameter as the substrate 11, a central portion7122
that has the center the same asrthat of a circle forméd by

20 the outer peripheral portion 121 and is formed in a disc
shape having a surface area slightly larger than an area of
the surface of the interposer 13, and a plurality of
coupling portions 123 (four in Fig. 1) that extend from an
outer peripheral direction of the central portion 122 to

25 reach the outer peripheral portion 121 and couple the outer
peripheral portion 121 and the central portion 122. A
plurality of hole portions 124, through which screws 201
are inserted, are formed in the central portion 122 of the
reinforcing member 12. The hole portions 124 have small

30 diameter holes 124a having the same diameter as screw
portions of the screws 201, large diameter holes 124b
having a diameter that can house screw heads of the screws

201, and medium diameter holes 124c in which the post



17 configuring the interposer 13 using the pressure conductive rubber
havi ng such a characteristic. [0043]As with the substrate 11, a wiring

| ayer on the inside of the space transformer 14 is three-dinensionally . 5
formed by via holes and the |like. The sp ce transforner 14 has a regul ar
oct agonal surface substantially congruen? with the interposer 13 and is
formed in a thin plate shape. Such a space transforner 14 includes an

insulating material such as ceramic as a base material and also plays a 10
function of megtheoisnd %a adief frekarise bétuwden tira rdoafdiing &sbef theddal

expansi on of the sem conduct,or wafer. and.the coefficient of ther.nal
expansi on ofretaﬂelzset?glﬁyr at é“altle.rl\[,‘%ozf’éﬁ %}lg’hpﬁloabrecp Tead Sf‘f%l sa%f 3}%%&%%5 a disc
shape and hausgssrang faldisndde fr0hgedN Sgyiobearhausiatg rarceaikdp 5 shown

in Fig. 2 such that the probes project vertically on the paper surface in
Fig. 2. An &awr peteeryebf (f9 Protss fedtades e MHidg™e-a wiring -

pattern of the sem conduetor, Walar. as A 1est; ol bl T SR 1dekaidRd
structurg of 1 e%probe e5§{f§ﬁgnéathe strué%ﬁ?%ﬁgfﬂihe 20 probes housed in
t he probe heatt 1% af@rmksscin bedliat grlafo0tsiphe Holminglenberf I®liss nade

of the same nmateri al that of the reinforcin nber .12 and has a hol | ow
portion of PYEGHH ](ajilt'ag ‘Pu%l"gﬂs‘ﬁhpsécf%w%\%ﬁ Fhe ]il}ﬁ.eé:?cpeé{;’erarﬁ% and
the space transiai et die CantdepRhe sStexkedrianchdrd dhoftheomolidimgamwrber 16

presses and holds the interposer 13 and the space transforner 14 agai nst
t he substratsnall tdiameiebyhabpt vyl Bl driexsine HWee oxdBg Wi t9e Sussttate 11

and the ,9pace, LLANSL o fep, d4: L1008 £ Lciid callye canieated ndid ap
I nt er poser fﬁ.'%b T 046] The Teat Spring Is formed of a resilient
mat eri al sucha@snghosphate be onzleat stan Nt @sse st eedw (I8UB)s @f the screws
202. Bn interposer having a base material of a think film
shape made of an insulating material such as ceramic and a
plurality of leaf-spring connection terminals disposed in a
15 predetermined pattern on both sides of the base material
and formed in a cantilever shape can be applied as the
interposer 13. In this case, connection terminals provided
on one surface of the interposer 13 come into contact with
electrode pads of the space transformer 14 and connection
20 terminals provided on the other surface come into contacf
with electrode pads of the substrate 11, whereby electrical
connection is established between the space transformer 14
and the substrate 11l.
[00421 Pressure conductive rubber (rubber connector) in
25 which metal particles are arranged in the thickness
direction in thin-walled silicone rubber can also be
applied as the interposer 13 besides the one described
above. When a pressure is applied in the thickness
direction, the metal:particles adjacent to one another in
30 the silicone rubber come into contact with one another,
whereby the pressure conductive rubber exhibits anisotropic
conductivity. The electrical connection between the

substrate 11 and the space transformer 14 can be applied by



beryllium copper and is forned in a thin annul ar shape. In an inner
circunference of the leaf spring 17, paw portions 18 171 as pressing
menbers for holding the interposer 13, the space transforner 14, and the
probe head 15 are uniformy provided ovef;the entire circunference. Such
pawl portions 171 equally press the entire circunference near an edge of 5
the surface of the probe head 15 in a direction of the substrate 11.
Therefore, a substantially uniforminitial |oad is generated in the probes
housed in t RENHLEBEIRFalNES 18KGTRAPF Toft 5t Hé1pFobEehPaGSEErBaRCBEVSERVENT ed.
In the firs&uggggdhgggh g?%hr%sgﬁggg% SyLfaces of the interposer 10 13
and the space trans orngr are fornmed 1 n a regul ar octagonal shape having
an area subgtansial | yasheisamehas sabsitrelte flar, medwhyinkhelsyetrace ohet he

probe head 15. .Therefore, the pawl paqrtions. 171 c press vertex sitions
of the reguf 3P 105t AGohar SRARE KA SIS Srayd 45 GNEEroA LB PISOBALYEnti ng
war p of % he rbaterPeger i i3 hane st hadspaee 1tikensf ahtekphte (QAALFTRRROSY

menbers 18 have | arge diameter portions 18a of a hollow cylindrical shape

havi ng thi ckagss skoghelry dcaegenathanriRee Fubhesd ief lvheosabserat e 11 and
smal | 20 di ?Jn%trle'%%lﬁoﬁhlt%@?)o]s%l% 9f & ol oW Gyldndri %a!thﬁ_%a%gat&%‘“ Hd @ .
|l at o S 8 ant er

di aneter smaller an th thé l"argé dianeter portion a an
‘axes the sasmcas at Bpaeecoft riahe floange didaneicdrndear tanorisisli8at iflae mpastria@nber s
18 al so have holl ow portions 181 ;first hol | qw portions) _passi ng through

al ong 25a CENCEr 3&xFEXAYEcEH %R P SFeMGiite Hdidre A% A Sthétéd. Fhe hol | ow

portiongpl8kunction of reducing a difference between the coefficient

of thermal expansion of the semiconductor wafer and the
coefficient of thermal expansion of the substrate 11.
[0044] The probe head 15 is formed in a disc shape and
houses and holds the probes in a probe housing area 15p

15 shown in Fig. 2 such that the probes project vertically on
the paper surface in ¥ig. 2. An array pattern of the
probes is decided according to a wiring pattern of the
semiconductor wafer as a test object. The more detailed
structure of the probe head 15 and the structure of the

20 probes housed in the probe head 15 are described later.
f0045] The holding member 16 is made of the same
material as that of the reinforcing member 12 and has a
hollow portion of a regular octagonal pole éhape in which
the interposer 13 and the space transformer 14 can be

25 stacked and held. The holding member 16 presses and holds
the interposer 13 and the space transformer 14 against the
substrate 11 to thereby apply a pressure necessary for the
substrate 11 and the space transformer 14 to be
electrically connected via the interposer 13.

30 [0046] The leaf spring 17 is formed of a resilient
material such as phosphor bronze, stainless steel (SUS}, or
beryllium copper and is formed in a thin annular shape. 1In

an inner circumference of the leaf spring 17, pawl portions



have the sanme dianeter as the-small dianmeter holes 124a of the hole
portions 124 and the small dianmeter holes 131la of the hole portions 131.
Screw threads, with which the screws 201 and 202 can be screwed, 30 are
provi ded on inner surfaces thereof (not @omn) Such post nenbers 18 can be
made of the sane material as that of the reinforcing menber 12. However, in
view of the demand for high machining accuracy, in particular, stainless
steel 19 is suitable. [0048] As shown in Figs. 3 and 4, the reinforcing
menber 12 andl ke Prcespogemel®eace fﬁ)é?sth@ﬁé]dﬂ@y ther ewtﬁgPQSQau t3of therews

201 and 202 f%&%‘%@%%%%%rmer %th ndp%%e fg%e head 15 are uniformly

provided over the entire circumference. Such pawl portions
171 equally press the entire circumference near an edge of
5 the surface of the probe head 15 in a direction of the
substrate 11. Therefore, a substantially uniform initial
load is generated in the probes housed in the probe head 15
and warp of the probe head 15 can be prevented. In the
first embodiment, the respective surfaces of the interposer
10 13 and the space transformer 14 are formed in a regular
octagonal shape having an area substantially the same as a
circle formed by the surface of the probe head 15. '
Therefore, the pawl portions 171 can press vertex positions
of the regular octagonal shape and also plays a function of
15 preventing warp of the interposer 13 and the space
transformer 14.
[0047] The post members 18 have large diameter portions
18a of a hollow cylindrical shape having thickness slightly
larger-than the thickness of the substrate 11 and small
20 diameter portions 18b of a hollow cylindrical shape having
a diameter smaller than that of the large diameter portions
18a and center axes the same as those of the large diameter
portions 1l8a. The post members 18 also have hollow
portions 181 (first hollow portions) passing through along
25 a center axis direction {a height direction) thereof. The
hollow portions 181 have the same diameter as the small
diameter holes 124a of the hole portions 124 and the small
diameter holes 131la of the hole portions 131. Screw
threads, with which the screws 201 and 202 can be screwed,
30 are provided on inner surfaces thereof (not shown). Such
post members 18 can be made of the same material as that of
the reinforcing member 12. However, in view of the demand

for high machining accuracy, in particular, stainless steel



5 hollow portions 181 of the post nenbers 18, respectively. In this sense,
the pair of screws 201 and 202 screwed into the hollow portions 181 of the
sanme post nenbers 18 are first screw nmenbers configuring a first fastening
menber. The substrate 11 and the reinforqbng menber 12, the 10 substrate 11
and the hol ding nenber 16, and the hol ding nenber 16 and the | eaf spring 17
are fastened by screws screwed into predeterm ned positions (not shown in
Fig. 1). [00491When the reinforcing nmenber 12 and the interposer 13 are
fastened vi a % helktHstdate 11, first, positioning of 15 the substrate 11

and the rein ing nenb ¥ pﬁ-ri r t t. 1 r [
enbedded in ((ﬁ%&%]]gl e por"tasrihoc?]‘él 1]%1. %’r g%lgcpqu’t hrkgleggtfe&vr\}s%g% n%r é%%se:rrted
fromthe hol ¥ paid i dns iiRde e esc riewedre nfasttdreedpast smrdeansy B8 dad of ast en

t he post menbers 18 to th ei nforci ng nenber 12. 20 Subsequently, the
i nt er poser 1@?%"’%@%&%&%% TSR Y Pbsi1ditbrisie s %ﬁjrtfhfpe on the

opposi t e s5si deoPfod heo St dRE el ®N Wil thes ¢ el NG Mendigle Jdd 3 yount ed .
of the surface of the substrate 11. The screws 202 are insérted fromthe
hol e portionkn 181infsehee i nilee poser dB 2Grewrl Ftr evst 30 ¢ atwvegbsim ivenber s

18 to fasten_th t menbers 1 the_.i nterposer .13. Accor di to the
P PER LRSI b e g ety o S e Oy el

process descri bed” abov e reintorci ng ne oser 13

are fastenedfvist thier posheriprhersodBi gubatgded fivdhershstingl eebbe 30
[00501Fig. 5 is a diagramof a state of the interposer 13 fixed to the
rei nf or ci ng FefbErbabrafe thearndihdts afetaioxsatediatsm tive iti%er poser 13

side. Fiig S5 @Pé‘tlfé/aifné d Ocide LOPLYASY RXRLLI L QP NeN 1
(i ncluding t%e S20 ol di ngrl men}geer 16%( a%/ove t he ]irt?fterposer 13 |an1 ig. 3. As
shown in Fi giedher nliawl ofhe heedfactrthay I heasurfaceerofd e saterposer 13

is formed i | t |_shape, th t menbers 18 ; d
near the resHEETTVA B VRrTERds BRTYRE Bgt o1o0tt Aitn HHThedl T ceint er

of the regul pooogt agoNThé¥s Ehd eset it folt Ong Smdtase 90 Hegi®ashd olratd ghider
symmetry with respect to an axis that passes through the center of the

regul aroct adna¥or Fedt eed nel S urtaceules Lx e i hterposel, 1P HHdlaning of
perpendijgul afp L 05 i€ rate 11 and the reinforcing member 12 is performed

and the post members 18 are embedded in the hole portions
111. Thereafter, the screws 201 are inserted from the hole
portions 124 and screwed into the post members 18 to fasten
the post members 18 to the reinforcing member 12.

20 Subsequently, the interposer 13 is arranged in a
predetermined position on a suxface on the opposite side of
the surface on which the reinforcing member 12 is mounted
of the surface of the substrate 11. The screws.202 are
inserted from the hole portions 131 of the interposer 13

25 and screwed into the post members 18 to fasten the post
members 18 to the interposer 13. According to the process
described above, the reinforcing member 12 and the
interposer 13 are fastened via the post members 18 embedded

 in the substrate 11.

30 [00501] Fig. 5 is a diagram of a state of the interposer
13 fixed to the reinforcing member 12 via the substrate 11
viewed from the interposer 13 side. Fig. 5 is equivalent

to a top view excluding the components {including the



10 paper surface. It goes without saying that this arrangenent -is only an
exanpl e. [0051] By fastening the interposer 13 and the reinforcing nmenber 12
via the post nmenbers 18 in this way, the width in a thickness direction of
a substrate portion 15 can be defined by,fhe height of the post nmenbers 18
rather than the thickness of the substrate 11. Therefore, even if
deformati on such as warp, waviness, or irregularity occurs in the flat

substrate 11 (see Fig. 3), t41e probe\yg}ard 1 is not affected by _the
def or mat i on MOHAINY FEEGS) & @o FATVE R0 THETHBEF dF the Fp&rall-el ASm and

flatness of shbgPrigbeihead 13 gk esPagle &N @dathrenl fraler gace

surface in attaching the probe card 1 to a prober (a device that brings the
probes and tiie sericogrduirot A3 wef diodascd igort astguwliath cedelgooeReshapesual |y,

t he probe c%rd 1 iscattmched to 25 thre aﬁ:{Ochr vvitQa bottom, surface in Fig.
3 of the reintordTy e 12 AT %5 1HE Pr d5et) . “FodSIPféh Vhe

rei nf orc$ ng viEele sl i SHOWHERA 0N ddieagab it abl t Heh @ 5@ keWs f2@hear e
screwed into the post nmenbers 18 to fasten the reinforcing nenber 12 to the
post 30 ment&BUIETE admsEduent?tsy @ e Mherf the 3 Atasr fPs &L IEZSiSs arr anged

further on g d.Qual, idesyhﬁx?ékﬂ‘%iﬁ}ipsﬂés%eﬁl‘c;lﬁcﬂe’%ptal?&ss elr’?a%gjeﬁ IS

| onered to be attached t'o the i nterposer ost ne 0 not
separ at e frdahicherh Zhesubsttreat e fltlendrd@llar Trarafor €onted Hypdadsi bl e to

i nprove workabhility i ssenbling the obe card 1. [O0053].After the
i m)er poser f’é“?g?cf%/fe% % ‘t%tﬁ'ré%ﬁeoti c%p%ga%ﬁbserpﬁrﬁ c&% MRSt or mer
14 is figed dapr tdg-ddHer posergoed andider el Wiy drRbamiks is fixed to

the substrate 11, whereby a predeterm ned pressure is applied to the space
‘transf or mer aE&ANQHEREHT tigy OTplasian ohifaP ¥ - t he probe head 15 in which the

probes are heysed is Rey AL, ANg dhe 1680300409 4T $ diexed to the

hol di ng
reinforcing member 12 wvia the post members 18 in this way,

the width in a thickness direction of a substrate portion
15 can be defined by the height of the post members 18 rather
than the thickness of the substrate 11. Therefore, even if
deformation such as warp, waviness, or irregularity occurs
in the flat substrate 11 (see Fig. 3), the probe card 1 is
not affected by the deformation. It is possible to improve
20  accuracy of the parallelism and flatness of the probe head
15 with respect to an attachment reference surface in
attaching the probe card 1 to a prober (a device that
brings the probes and the semiconductor wafer into contact
with each other) (usually, the probe card 1 is attached to
25 the prober with a bottom surface in Fig. 3 of the
reinforcing member 12 f£it to the prober).
[0052) When the reinforcing member 12 is mounted on the
substrate 11, the screws 201 are screwed into the post
members 18 to fasten the reinforcing member 12 to the post
30 members 18. Consequently, even when the interposer 13 is
arranged further on a lower side than the substrate 11 and
the substrate 11 is lowered to be attached to the

interposer 13, the post members 18 do not separate from the



10 menber 16, whereby the probe card 1 is conpleted. [0054]Fig. 6 is a

di agram of an overview of a test perforned by using the probe card 1.
Concerning the probe card 1, a sectional V|em1(a cross section taken along
line B-Bin Fig. 2) different fromFig is nore schematically 15 shown
than that in Fig. 3. Fig. 7 is an enlargeé partial sectional view of the
structure of relevant part of the probe head 15 and the detailed structure

of the probes housed in the probe head 15. In Figs. 6 and 7, to show the
probe card Fulstaratet tilaAndosith on THr SkrRe aslt et RGP SP 120 et ual test,

t he vertical; r@%%él 1 t,ﬁagﬁ/eg %fgsoggmn%nh@mg;t%ﬁjto al%l 1L 0055] One ends

of wres 193f rate 11 are urallty of male
connectors 20@h 3posedr el s faceufoddre Siibsd réated o Vlﬂ!ech is a surface

on a 25 side where the rei forc nber 12 is nounted, to be connected to
O sty oA D St e f o P e 08 e Ha i o e S

wires 19 sar ett?@rﬂ}%é]?&oé@rti"? PEODESe 2o WM € zﬁér@aé@uﬁ@QS&rﬂlM dd nHde

probe head 15, via electrode pads 141 fornmed at a | ower d of the space 30
t ransf or mer ﬂllbsttlﬁatﬁ gil6,viereky n@l@ﬁ@%ﬁfﬁﬁlmdlmiwlﬁmlm appliyech part

of the vvires e sp Q.are
di sposed radl aI ﬁé %gres ec%éc?ig%]ﬁe{[gensgéé%? ’?ﬁ%‘es &%Hgtoq%ngn% 22
formpairs whé pﬁ&wcltea/@ IErﬁadx ewlcDrinechor srdife Prove deshisad posi ti ons
opposed thereto in a_connector_seat 3 of the testing device. Term nals of

the probes PIRECTMA (2T | WRe dEA EeSRBHRI| hf ot Boht %ot f tHhedtH Biter to
thereby fp estafbdsh &) eglé+osy Qx@@n@%ﬂ)@ncggaw@efst@&uﬁ@@@é 2 and the

testing device. As a connector including the nale connectors 19 and the
femal e connet@@%4] 30, Tigi sbposskblieagovamppfyam geeoviesert iondrce (ZIF)

type connector, Fhat. §egui [£5,Li HAL o 2xher nalaf o1 coen MBle Sannsears are

card 1, a sectional view (a cross section taken along line
B-B in Fig. 2} different from Fig. 3 is more schematically
15 shown than that in Fig. 3. Fig. 7 is an enlarged partial
sectional view of the structure of relevant part of the
p;obe head 15 and the detailed structure of the probes
housed in the probe head 15. 1In Figs. 6 and 7, to show the
probé card 1 in a vertical position the same as that in an
20 actual test, the vertical position is reversed from that
shown in Fig. 3.
[0055] One ends of wires 19 formed in the substrate 11
are connected to a plurality of male connectors 20 disposed
on a surface of the substrate 11, which is a surface on a
25 side where the reinforcing member 12 is mounted, to be
connected to a testing device (not shown). On the other
hand, the other ends of the wires 19 are connected to the
probes 2, which are housed and held in the probe head 15,
via electrode pads 141 formed at a lower end of the space
30 transformer 14. 1In Fig. 6, for simplification of
‘illustration, only a part of the wires 19 are shown.
{00561 The respective male connectors 20 are disposed

radially with respect to the center of the substrate 11 and



10 inserted and pulled and applies a press contact force to the connectors.
using an external force after the connectors are coupled. If the ZIF type
connector is applied, the probe card 1 and the testing device are hardly
subj ected to stress due to connection even if the nunber of the probes 2 15
is large, sure electrical connection can be obtained, and durability of the
probe card 1 can be inproved. [0057] Femal e connectors can be di sposed in
the substrate 11 and, on the ot her hand, nale connectors gan be .di spgsed in

the connect GOFeRELFS MltHodE SHEHINE SEVIHG SOHRAT A SsBRpE OV LERE ARl e

connectors and ;3 ANIRMRAL ROSIH QNS OB & HRIITAL & fc BNG rMRIE
connectors are not limted to those descri bed above and a shape and

ar rangenent teediinigonisvifcet.he Teemalne lcomfedttor ymtmd dedinoh thise teestiingg

devi ce side are also changed accordin o0 the 25 shape and _t he arrangenent
positions o Qtvﬁé:en'eﬂoé“ecdﬂ‘%éjctcoorns .aCCL[ dg’argﬁ] %ancg} eogzd1 ot pcroe%qezr i%& t he

connecti gn ketwean sthe 1Ricabe car dand dtied esting rdavi< o riebierg 2t had
connectors, it is also possible that term nals such as pogglpins havi ng a

spring acti dheartesiried deVige + hda SstIHY Ui e M4y 36 pMsde€ card is
connected t ' Vi Vi ] 0 -he r e of
t he probes %%ﬁegatgjﬁgnq%hga%&o ee heé‘?i% élcg{ﬂé@xép}ladallssne:{cfg %?ey&r (]);%ésgli(zf;tlge

di sposed sudiv tdpatly 28 ddre tirpsonionesicde {110 e ct yse comgiary dmo tdua t

arrangenment pattern aof el ectraode ds_41 of the sem conductor wafer 4
ol aced on & WEHEEEhICE 46 THETIHs (T LR SIS e Bé

respectijye PreRas: & GOE gl € UHAGpY ids % ?&é@@e@om{a@g plarcal idy of
el ectrode pads 41 of the sem conductor wafer froma vertical direction

[ 0060] Mor e Speciddrgsldtynrs Hes Trbbass o tavdtasklef reral] BELTT K neifBeres X hat
are in cont gacée WAL e sPacetd ansd ARL ddan e erd 1 k& mRaperg, 22 that

project in
probe card 1 and the testing device are hardly subjected to

stress due to connection even if the number of the probes 2
15 is large, sure electrical connection can be obtained, and
durability of the probe card 1 can be improved.
[0057] Female connectors can be disposed in the
substrate 11 and, on the other hand, male connectors can be
disposed in the connector seat 3. It goes without saying’
20 that a shape of the male connectors and arrangement
positions on the substrate of the male connectors are not
limited to those described above and a shape and
arrangement positions of the female connectors provided on
the testing device side are also changed according to the
25 shape and the arrangement positions of the male connectors.
[0058] Instead of realizing the connection between the
probe card and the testing device using the connectors, it
is also possible that terminals such as pogo pins having a
spring action are provided in the testing device and the
30 probe card is connected to the testing device via such
terminals.
(0059} The structure of the probes 2 housed in the probe
head 15 is explained. The probes 2 are disposed such that



10 direction opposed to the needle-like nenbers 21 and conme into contact
with the el ectrode pads 41 of the sem conductor wafer 4, and spring nmenbers
23 that are provided between the needle-like nenbers 21 and t he needl e-

i ke nmenbers 22 and resiliently couple tfe two kinds of 15 needle-Ilike
menbers 21 and 22. The needl e-1i ke nmenbers 21 and 22 coupled to each ot her
and the spring nenbers 23 have identical axes. [0061] The needl e-Iike

nenbers 21 incluyude needle-lik orti.ons 2l1a that have sharp tips projectin
LT p 20 s BiBroRn BOES SSGE BoRd ot ARar ARg SParrued rRoRReBtand 0

portions onpihhecepPesi beeshdedel phe shatEF tiheRs sehithedieed-ewlirke portions
2la and have a dianeter snaller than a dianmeter of the needle-like portions

21a, and sh&flecger thons W2fen kaucexténd dilte figm Sipotdess so felse opposite
25 sid f si. f b | i i -lik
oo of $htgs, g ncbomsgRaitians iR ) palkach Uh iisrsadier e

portions 21la. néedle- ik are forme a ‘shape axi
symet ri gal st fackengirt adipnalradiirgctdfor lehereale. (@ast ke etthehchand, the

needl e-1i ke nenbers 22 incl ude needle-lige partions 22a that have sharp 30
tips proj ectiTHGTRMALE Hredt iforf T dng€ Tportilofd 2581 Rat are provi ded
i n base end jpafohons 90 heapAGSIdA 1Y) derf fdidethal RddRRicohdeie-
needl e-1i ke portions 22a and have a diraneter | arger than a dianeter of the
needl e- | i ke 1i24 pembiegss 2224 hadnci oS ponttiagns WAd tihet spegjeect from

f th ite,side of sides of the fl tiaqns 22b i
cont act wi t if NG THRREFe i k& S0P e 2B R v LA AU S Fer ¢ han

the di amet erdigfecithenf |o®}i!>@>%e5i RY tieNSied2l.e -THe:nerdlir-dd ke nerbeicne22 are
formed in a shape axially symretrical in a qug%tudinal di rection thereof.

[0062] The né@di%eaqkecitermtdds PP Sleedrordq peKprilh@imdiftSers 23 are 1 oosely
wound port'%%%f%@%dﬂ%%@fm%éﬁg%(ﬂj“ﬁhd spring members 23 that are

provided between the needle-like members 21 and the needlé—
like members 22 and resiliently couple the two kinds of

13 needle-like members 21 and 22Z. The needle-~like members 21
and 22 coupled to each other and the spring members 23 have
identical axes.
[0061] The needle-like members 21 include needle-like
portions 2la that have sharp tips proiecting in a tip

20 direction, boss portions 21b that are providéd in base end
portions on the opposite side of the sharp tips of the
needle~like portions 2la and have a diameter smaller than a
diameter of the needle-like portions 21la, and shaft
portions 21c that extend out from surfaces on the opposite

25 side of sides of the boss portions 21b in contact with the
needle-like portions 2la. The needle-like members 21 are
formed in a shape axially symmetrical in a longitudinal
direction thereof. On the other hand, the needle-like
members 22 include needle-like portions Z2Za that have sharp

30 tips projecting in a tip direction, flange portions 22b
that are provided in base end portions on the opposite side
of the sharp tips of the needle-like portions 22a and have

a diameter larger than a diameter of the needle-like



10 hand, the needle-like nmenbers 22 sides thereof are tightly wound .
portions 23b. Ends of the |oosely wound portions 23a are wound around the
boss portions 21b of the needle-1ike nmenbers 21. Ends of the tightly wound
portions 23b are wound around the boss pgjtions 22c of the needle-like 15
menbers 22. The | oosely wound portions 23a and the boss portions 21b are
joined and the tightly wound portions 23b and the boss portions 22b are

j oi ned by any one of ring windin force nd sol dering or both. [0063]In
t he probes PHIRG @%@- FWG@P@F@ Y é?? eprﬁéggﬁsérpﬂe spring

menbers 23 ang Ry dedenlhegpeedher 'éﬂf& "@ﬁ”%%rcf%sz%fa%%ez%léh%er esiliently

novabl e in the up and down directions in Fig. 7. At least a part of the
tightly mumrﬁommr@bzam e tias te onttdc tthel tﬂeetdi@*slhésﬁ peaittionss 228c of
t he needl e- 1 nenbers,.21 i.n a state 2 |ch the needle-li k nenbers
1 arerin cOMAEN th b AL R e Sd ad o e At R Gl e RIRGE o

7. In other ptdsnd Ped.engtle inkern cxiidle d[ldne_‘fetrlSOFZZOfaﬂehffdrk@dit liy, wound
portions 23b is set to length with which the state shown in Fig. 7 can be

real i zed. Ahahferaxdicdrdst YOG 6H e Wprd A@pniEfeliaads dideqlight |y | arger
than an out gn, di ter of the boss portions 21b and the boss portions 22c.
Consequently, 1t 1's possible to achieve inproved resiliency of the spring
nmenbers 23. [@BFI0064]iA hmﬂgﬂmdiil@mmlierrd:i@s sigleanc £7 tkteheszipqimllges 2

housed and held in t ro d 15 | | ude a for,a qgr n

probe or el 3&e@p%eu 'I’fhéf?oé? epors %%é‘r\ﬂ'r@ %ﬁ]&ﬁ ed
to the ppobemr, artehe"_J r%ﬁl%Cl_‘LQLdret Qnéhkﬂé’ﬂ#r@ | Syed's aﬂféxﬁécﬁow»e Sﬂ-i@?itﬂyl ayer.
[ 0065] The probe ‘head 15 is forned u5|Hglan insulating material such as

ceram c. Holeyut tRais-aIB1 43t h ~°ng33? rioee ly prsnd MPUgPshe 35t obe
head 15 in a thigckness direction & yerdical, Jiggetdondd HhieDiike

members 21. Ends of the tightly wound portions 23b are
wound around the boss portions 22c¢ of the needle-like

15 members 22. The loosely wound portions 23a and the boss
portions 21b are joined and the tightly wound portions 23b
and the boss portions 22b are joined by any one of a spring
winding force and soldering or both.
[0063] In the probes 2 having the structure described

20 above, because the spring members 23 are provided, the
needle-like members 21 and 22 are resiliently movable in
the up and down directions imn Fig. 7. At least a part of
the tightly wound portions 23b are in contact with the
shaft portions 21c of the needle-like members 21 in a state

25 in which the needle-like members 21 are in contact with the
electrode pads 141, i.e., a state shown in Fig. 7. 1In
other words, the length in an axial direction of the
tightly wound portions 23b is set to length with which the
state shown in Fig. 7 can be realized. BAn inner diameter

30 of the spring members 23 is slightly larger than an outer
diameter of the boss portions 21b and the boss portions 22c.
Consequently, it is possible to achieve improved resiliency

of the spring members 23.



10 according to an array of the sem conductor wafer 4. The hol e portions
151 include small dianeter holes 151a fornmed froma |lower part in Figs. 6
and 7, i.e., a facet on the sem conductor wafer 4 side over at | east
predeterm ned |l ength smaller than the lepgth in a |ongitudinal direction 15
of the needle-like portions 22a and | arge di aneter holes 151b that have
center axes the sane as those of the small dianmeter holes 15l1a and have a

di anmeter larger than that of the snmpll dianmeter hales 151a, As shown [n
Fig. 7, an 1BAGA i anBlahogehy RS s RBPF R ANELas hél 88d1A1athe QFPaﬁf’l? 20

l'arger thanyan-aut erdianet er, ehet beopeedled itke ipentizena gawpef sbhea
y

needl e-1i ke nenbers 22 and slightly smaller than an outer dianeter of the

f1 ange port igowsin22lendThke phobe por eilens risl pamwe of shpedyi-n dhsrepped. hol e

shape in this way,. wherehy (t needl e, | ik er 2_0t) .the probes 2 are
25 prevente&oppoﬁﬁb5ﬁﬁn§”%ﬁ .q?bﬁﬁﬁfﬁﬁgﬁ %@ngg%c %8%83p2d§E§1 of the
seni cond§ict oMl tf & RIrought 1iajed GoRE actponetrh stipplgonkivens of the

needl e-1i ke portions 22a by lifting the wafer chuck 40 fromthe state shown
in Fig. 7, tlfd&¥edl eMhisk@uadehdeed o iise ISrmedd PoheSdpdi A§ nembers 23 are

copr essed andyoulie,d GARANdAr sddh LY $.0a56 . DeGRIRe Rl ok 4G isaRer
peri phery o e tightly wound portions 23b maintain a state of contact
with the shafdusord ithres Robesf % ipasmeatimudikehe @nubrbdiesd215 anl ianear

el ectric signal along the axial directi.on.of, the probe 2 f.lows to the
tightly V\ouﬂﬁ‘lﬁdﬂqsogn Hiie R} o e Tt e edcltrr‘%cctplsqngﬁéll Ef&gé\é\slﬂot flowin a
coi | shape tR-ddwiiRPSe YarWidh PO 1o 23aniainth At UdIChedse i 5 Thke

i nductance of the probes 2 can be controlled. [0067] The probe head 15 can

be divided ihftle theo;tiions 1adppércladie |Sierl pbrantoy icig ItHe Jeredal

direction irn"from a lower part in Figs. 6 and 7, i.e., a facet on the

semiconductor wafer 4 side over at least predetermined
length smaller than the length in a longitudinal direction

15 of the needle-like portions 22a and large diameter holes
151k that have center axes the same as those of the small
diameter holes 151a and have a diameter larger than that of
the small diameter holes 151a. As shown in Fig. 7, an
inner diameter of the small diameter holes 15la is slightly

20 larger than an outer diameter of the needle-like portions
22a of the needle-like members 22 and slightly smaller than
an outer diameter of the flange portions 22b. The hole
portions 151 are formed in a stepped hole shape in this way,
whereby (the needle-like members 22 of) the probes 2 are

25 prevented from coming off.
[0066]) When the electrode pads 41 of the semiconductor
wafer 4 are brought into contact with tip portions of the
needle-like portions 22a by lifting the wafer chuck 40 from
the state shown in Fig. 7, the needle-like members 22 rise

30 and the spring members 23 are compressed and curve to
meander. In this case, because part of the inner periphery
of the tightly wound portions 23b maintain a -state of
contact with the shaft portions 2lc of the needle-like



Fig. 7. In this case, the two portions are fastened by using screws and
pins. To prevent a plate on a 10 | ower side from bei ng expanded

posi tioning
by an initi
| ower side

side. By dividing the probe head 15 in t

al | oad of the probes 2, the thickness of the portion on the
is set larger than the thickn%§s of the portion on the upper
[

s way, it is possible to easily

repl ace the probes 2. 15[ 0068] The nunber and an arrangenent pattern of the
probes 2 housed in the probe head 15 are deci ded according to the numnber of
FEMTSs Flor fed 3T Ah & SEH M FIHG W& AD8n@*ad Lar r angenent

pattern of the £UECH Qfe Al Abe PO I€XAMRLEL  hen

sem conduct

waf er 4 hav

AN Gt Q20
ing a dianeter of%% i nches (about 200 nif%ﬁ%ﬁfers %ig a tggt

obj ect, seveéldH. hiidnmedonay sy erialctihousans: Iprdases rd tarfé one des sacyilWen

t he sem con

m |1 met er s)*1%¥% Y edopjis!

t housandsg p
held in thi
the probe h
portions 17
circunferen
Ther ef or e,

the probe h

duyct or wafer havi.ng a di aneter. of i nches (.about 30Q
32 PeP RHoIIhdsa GISb ey df S35 a58n 1n

rahesi Rianemecessaime piaed he daf g numarafedar obes 2 are

S way, deformation such as warp, waviness, and irregularity of

RPEH i s Fsr oMEIR heweier Cath chelifdidad dmsditment 1 -gawl

ring. . ni he, enti '
égﬁ%gégﬁg%%g%5§p§?ﬂ%ﬁé%5#oEggﬁg%ﬁj%%Q%§¥%hg]aq%%%%ﬁﬁgw'é&rface.
iFregul ar Warghisndcasy, ness toe noirtocowr dre tiwes tenehe dyead 15,

ead 15 is excellent in and a stabl e prqbe stroke

durability,
be 27 obt ai'Hedd [THEWATH t%bﬁ%&%rﬁf%‘cor@ RFEETHE Bade on a

enbodi ngpt

i ncl udes a
come into ¢
electric si
substrate t
for generat

15

20

25

30

of ovidie NS entor NYetd A mxRlal nad abovs; ¢ the Rbe cand
plurality of probes that are nmade of 5 a conductive materi al
darteees vl t HEhehet lsepk o ueh drhavafert i@ imputheorl aippiiden is

AR B B0, e Y Mo Bl L ot il
igire. signatifiodiag ttesd ,probe head 15 in this way, it is
possible to easily replace the probes 2.

[0068] The numbper and an arrangement pattern of the
probes 2 housed in the probe head 15 are decided according
to the number of semiconductor chips formed in the
semiconductor wafer 4 and an arrangement pattern of the
electrode péds 41, For example, when the semiconductor
wafer 4 having a diameter of 8 inches (about 200
millimeters) is a test object, several hundreds to several
thousands probes 2 are necessary. When the semiconductor
wafer 4 having a diameter of 12 inches ({(about 300
millimeters) is a test object, several thousands to several
ten thousands probes 2 are necessary. When the large
number of probes 2 are held in this way, deformation such
as warp, waviness, and irregularity of the probe head 15 is
a problem. However, in the first embodiment, pawl portions
171 of the leaf spring 17 uniformly press the entire
circumference near an edge of the probe head 15 having a
c¢ircular surface. Therefore, irregular warp and waviness
do not occur in the probe head 15, the probe head 15 is

excellent in durability, and a stable probe stroke can be

ure

can

and



10 reinforcing nmenber that is nounted on the substrate and reinforces the
substrate, an interposer that is stacked on the substrate for connection of
wires of the substrate, a space transfornmer that is interposed and stacked
bet ween the interposer and the probe heag, transforns intervals 15 anong
the wires to be connected through the interposer, and | eads out the wres
to a surface on a side opposed to the probe head, a plurality of first post
nmenbers that are enbedded piercing through the substrate fromthe surface
of a portloWhﬂ@%M%Qﬂlthe |nterposer is stacked, and have 20 hei ght |arger

than the thi S of quehéor & c%'}% %Cfcl st fa%tenl ng Jrember for
t‘L .

fasteni ng the subst rat € an i Nterposer. nse(?uent Iy, possible to

i mprove accumamyliofertthe ff ltaten gase sad: ﬁafv@ldtaldnsr@xlpa@am@de%@o@fe whiather the
substrate having the wring Cfattern has been 25 def or ned. [0070]Wth t he

probe card CAITFE dIHEGGT st RIodiltehf &cciescFhet Brs Paset Péns of
the 'probes ics A eRuTRiOVRL Aog0r dig e NG ddTRIAGIRNG, 6k, he accuracy of

"the flatness and parallelism Therefore, it is possible to 30 control
fluctuation aamlp:co:sxcituccmg Ma&melcghtnpchtr@cl |ocutpmlft tame ethepsranolsggmlad,

probes, substantially fi rqokes of al n obt ai.n stable
contact resistANEE hlyr‘?daz\f q?ﬂ? Soeesczf\f'sde htcﬂéi al i ?ﬁé‘tprobes are
28 subst ant iyt ddeedhaan niecassarrid }pdtﬂd&% |d%ﬁ¢és%>dm¥1r@pﬁ|o' ed to a
specific probe. Therefore, the el ectrode pads are prevented from bei ng

excessi veI y %ﬁ@éd Stl’%uqtéir;ﬁ)sfsqq)lg@ft%aﬁﬁéwerﬂ siggraleayplae tegdv el orati on

inyield

@ qllfgg b i ng,
etc.) an breaﬁ<age 0 he WI res connec?deogﬁlto tk?[eHie ct?sﬁl(?(dg\glraetg o
[ 0071] Furt herraln/ﬁctﬂcetshe:rm cheo garat eac cor dimge e gehe ifhartstlsemhr@ahmmnton t he

the probe Adl CUFTto S i TER O B The s trarte FHERTaTe: M 1o
possi bl e t o e Ay Ak rofe it hehd thtiey PASRIspd R SRAC S ddanst Qfdf@fe,erﬁnd t he
probe head besides the substrate and i nprove accuracy of the flatness and
paral | el i sm@fe titeamgsexr and the probe head, transforms intervals
I5 among the wires to be connected through the interposer, and
leads out the wires to a surface on a side opposed to the
probe head, a plurality of first post members that are
embedded piercing through the substrate from the surface of
a portion on whiéh the interposer is stacked, and have
20 height larger than the thickness of the substrate, and a
first fastening member for fastening the substrate and the
interposer. Consequently, it is possible to improve
accuracy of the flatness and parallelism regardless of
whether the substrate having the wiring pattern has been
25 deformed.
[C070] With the probe card according to the first
embodiment, accuracy of tip positions of the probes’is also
improved according to the improvement of the accuracy of
the flatness and parallelism. Therefore, it is possible to
30  control fluctuation in positions in a height direction of
the tips among the probes, substantially fix strokes of all
the probes, and obtain stable contact resistance. 1In

addition, because the strokes of all the probes are



15 probe card. [0072] (Modifications of the First Enbodi nent) Fig. 8
is a longitudinal sectional view of the structure of a probe card according
to a first nodification of the first enmbodi nent. A probe card 5 shown in
Fig. 8 20 includes, |like the probe card jg descri bed above, the substrate
11, a reinforcing nenber 52, the interposer 13, the space transforner 14,

t he probe head 15, the hol ding nenber 16, the leaf spring 17, and a

plurality of %ost menbers 58 (first post menbers). 25[0073]In the first
nodi fi cati oFPERBLRGA LS TR ESenifiy YWRECLESAL LY AGEHBNDEAI525aRA he

interposer 131§ odi Eenefbethient Babyen t hgelkeidloemhadi pepLrdeser bhgd
above. Specifically, when the reiiforcing nenber 52 (although not Shown in
the draw ngsrel ipkevehgedeifmoor biengareniserssizelyhdad@gedi-nf ékciirg menber 52

has an outer_ peripheral portiaon 1, a central, portion, 522, .and.a.plurality
of " coupl | ng BB PBe (B2 8] SXRIT he DniariBasr 15 Card oratianedt vig:d th

rei nf or c§ ng ampieie s32 o@ne ohite duntey pESeY ahd ke kbastened rby peatens, 203 29
(first screw nmenbers configuring a first fastening nenber) that reach from
the interpo$dic .13 ang PHEKSUSF Gicithg MEmssr SOPNRITHEE Bei hge RI8FEEQIBhr ough
hol | ow porti %fr&% 581 (first hollow portions) of the post nmenbers 58 from one
ends 5 ther &6t ‘Therefore, screw threads are not fornmed on inner sides of

t he hol | ow d&7ldns oftulrttdepos twirdnidres Bbel mstreadccocdewdt ceddls ar e

formed in appropriate places of inner_sides of hale portions 524 for screw
i nsertion ofﬁﬁ'”?gp F@\Sor?fjdfrﬁn%g Sf’éllﬁ) ) SPACEGH did T hE€FESCES hO6ifi cati on
10 of the fidnti enbadicmite reHiaimed abp\wigdhemause edenteuposer fhdeand

the reinforcing nenber 52 are fastened by using one screw 203 in each of
fasteni ng plidces dimedtd gposdi Bihe 13 rEdirde + hdhesdercof idomsomersgble

[0074] Fi g. i S | ongi ' ct-iﬁ;@! i fi L t talr f a
probe card %cdczcro |tr¥33rit gag%se%?or%]eeml 1fi cpa%éle?rliv gtfhet %?afjcl%r :Ctrrag%b%ﬁﬁgﬁt. In a
probe card GrehaM: igrdiieg.hedd lHde dde yroobalcandte destrinpecdvabove, the

reinforcing nmenber 12 and an_.interposer. 63 are fastene screws 204
(first scred?FHFEDs Yorfiguridtg e i+t %af@ﬁlémﬁhg?ﬁé%ereﬁtm

15 probe card.
[0072] (Modifications of the First Embodiment)
Fig. 8 is a longitudinal sectional view-of the
structure of a probe card according to a first modification
of the first embodiment. A probe card 5 shown in Fig. 8

20  includes, like the probe card 1 described above, the
substrate 11, a reinforcing member 52, the interposer 13,
the space transformer 14, the probe head 15, the holding
member 16, the leaf spring 17, and a plurality cf post
members 58 {(first post members).

25 [0073] In the first modification, a method of fastening
the reinforcing member 52 and the interposer 13 is
different from that in the first embodiment described abqve.
Specifically, when the reinforcing member 52 (although not
shown in the drawings, like the reinforcing member 12, the

30 reinforcing meﬁber 52 has an outer peripheral portion 521,
a central portion 522, and a plurality of coupling portions
523) and the interposer 13 are fastened, the reinforcing

member 52 and the interposer 13 are fastened by screws 203



[0075] I n the second nodification, the screws 204 are inserted fromthe side
of the reinforcing nmenber 12. Therefore, screw threads are forned in
appropriate positions of hole portions 631 for screw insertion of the 25
interposer 63. The probe card 6 is basicakly the sanme configuration as the
probe card 5 described above except for tﬁe structure of the interposer 63
and a nethod of fastening the screws 204. Therefore, in Fig. 9, |ike

reference nunerals refer to conponents corresponding to 30 those of the
probe card 5'%shotin $5 G greT8Peh GHE B mbdh ¥4 Hatfiast: o nchéamqast)

enbodi ment  deser i hedabovg, @s IThidg, 445ty modi figati | el R il e to
reduce the nunber of corrponents.l 3%% 0076] FI g. 1%@5 e%%fodn%?ltrﬁgdi na &
sectional viswwiildéstrqcingertofd atlprobeh dardl acqordiings G tfiindst

nodi ficatio Cg{ t he fitrst e)rrbogi,é[{ent. A%pro e car%}? shown in Fig. 10 has a
charact eri stTE 9 tHiak THE sct 20T or"THSTEh| _g%mroé}enfed"r ng nember
72 (al t hgughtote SHOWTH L& RerLr a NGS, thi&edd herd eldf I Gind Mahene?, the
rei nforcing nenber 72 has an outer peripheral portion 721, a central

portion 722,5%GRe £blihalhedldf RUUpiemy PbrEienzosIeminy g He -

i nterposer 13, %g i NS o 1ffere - re
post nenbers (gar%’ e%%%ge%m%ﬁigsﬁ rsr?%cgtjgﬂ 7%5%%%0%% Biol?atccleegsn\ggll
t hrough whi cintar geidkanef eroporgoonso’8a524 fore posdw nendrerisi 8 @ff eche

i nserted and hol ortions 712 rough which the screws 203 are inserted.
e T el nf o Ea PR TS it v TP TS 2854 i T T b e

203 ar e jpnsest eghangl i+ S Wisdu Skdew d46 Babse ar &5 Mtk 444U edat er mi ned
pl aces and groove portions 725 in which small dianeter portions 78b of the

post nenber sLVgeEp@s Ff a2 BNd hidhe 06t 1 whpber sy 78emkr no12 e Fottoveddrti ons

unli ke the gg)ﬁ?&ren(g@nggcg%%%rilpega&po%(ﬁeggé:@%zl Cicr:%leé?gelsgr gjf@olts i nserted

t hrough t he pos S her w se, pr o basically
t he sane congsogstilale oo asedine: priobenwandr loAndompondtigs . 10, |1 ke reference
nunerals refer to conponents correspond to, those, of the probe card 1

Shown i n Fi gt0%7hs [ 0oma] AL bR f R ERQLERT r Aottt i Sh OF e first

15 structure of a probe card according to a second
modification of the first embodiment. In a probe card 6
shown in Fig. 9, like the pxrobe card 5 described above, the
reinforcing member 12 and an interposer 63 are fastened by
screws 204 (first screw mémbers configuring a first

20 fastening member).

[0075] In the second modification, the screws 204 are
inserted from the side of the reinforcing member 12.
Therefore, screw threads are formed in appropriate
positidns of hole portions 631 for screw insertion of the

25 interposer 63. The probe card 6 is basically the same
configuration as the probe card 5 described above except
for the structure of the interposer 63 and a method of
fastening the screws 204. Therefore, in Fig. 9, like
reference numerals refer to components corresponding to

30 those of the probe card 5 shown in Fig. 8. In the second
modification of the first embodiment described above, as in
the first modification, it is possible to reduce the number

of components.



enbodi nent expl ai ned above, the post menbers 78 have a shape not i ncluding
hol | ow portions and shape stability thereof increases. Therefore, it is
possible to further inprove accuracy of the flatness and parallelismof the
30 probe card. [0079]1In the third nodifigation, as in the second

nodi fication, the screws can be inserted fromthe substrate side. In this
case, it goes without saying that screw 31 threads are forned in the hole

portions of t i.nt erpaser.. {0080] (.Secand Enbadi nent.) Fig. .11 i

secti onal vi[g\lke]odf] t he s]tgr‘ucltﬂtrjes ]émr?rlor{ﬂ']edﬁc‘?gd Séecccncd?p&}iar]rgvtlc‘?wao e%@ﬁd
enbodi ment  eft e yreesamta %ﬂdbéerﬁai&f\-adacgsdi]nc?e{; i1 & diragamorfi far @V emnvi ew
of assenbly of relevant part of the probe card according to the second
enmbodi ment . 9K pithd g BuxbieTI i FifgProbe danrdlY abeetr ildalFliy -cdfnect s,
using a plurgljt f ) gl ] 0 S ' and a
testing devihgaeé. %ﬁﬁ%ﬁ%@ﬁl@‘%ﬁ?ﬁ%ﬁ%ﬁé eers %}@Jseu Sstazr%a3?(afto 1tfta%§]te%ﬁégf %r med
in a thif dirsdmshape randuamgadd 765 @ ledtaigialngondtestnd dm wihich didaeritnest, i ng
device, a reinforci ngcf menber 82 that is nmounted on one side of the

substrate 8iidifd I MOMRCey THE RBRTaY 81 hark §HtSFsde TSFoegy 72

connection gfa e dtraam o idie sibsidatioBhiz B, sPacs drangoi®n 844 hat
transforns intervals anong the wires to be connected through the interposer

83, a probe dreghd: 8B uttity dlrgmbiima ritBel ghmpl Havingy tdedi anet er
smal | er than that of substrate 81 d_ st ack on. t transf or ner
,Lntergpoésde]:%]gﬁlejd are J[nasel]’te[c%lacor}frop&r a}beps aces J}eftsegz%%% frr%tnh t he

84 and houses  an s a prurali I h association w
semn condOct @1 avsf erwiasrd hsodeskentis ©Ct78 aahwl etivhgddemiber 86 that is fixed

to the substrate 81 and caoll ecti vel];/1 hol ds the interposer. 83 and the space

transforner EPTH a stiackErSidlte, 'k haahels ivrr Bt hat! i 535 to the

hol di ng memigy; cn large diameter portions 78a of the post members 78

are inserted and hole portions 712 through which the screws
203 are inserted. The reinforciﬁg member 72 has hole

15 portions 724 through which the screws 203 are inserted and
in which screw threads are formed in predetermined places
and groove portions 725 in which small diameter portions
78b of the post members 78 are placed. The post members 78
do not have hollow portions unlike the post members

20 described above because screws are not inserted through the
post members 78. Otherwise, the probe card 7 is of
basically the same configuration as the probe card 1 and,
in Fig. 10, like reference numerals refer to components
corresponding to those of the probe card 1 shown in Fig. 3.

25 {0078] According to the third modification of the first
embodiment explained above, the post members 78 have a
shape not including hollow portions and shape stability
thereof increases. Therefore, it is possible to further
improve accuracy of the flatness and parallelism of the

30 probe card.
[0079] In the third modificatibn, as in the second
modification, the screws can be inserted from the substrate

side. 1In this case, it goes without saying that screw



25 86 and fixes an end of the probe head 85, and a plurality of post
menbers 18 .(first post nenbers) and 88 (second post nenbers) enbedded in
predet erm ned places of the substrate 81, respectively. [0081] A top view of
the probe card 8 is the sane as 30 that of the probe card 1 of the first
enbodi mrent shown Fig. 2. Fig. 11 corresponds to a sectional view taken
along line AAAin Fig. 2. [0082] The nore detailed structure of the probe
card 8 32 is explained below Like the substrate 11 according to the first
enbodi nent , thifeadgbgsreatterged dnmale HP1lgnrogddloasi rd whteiNhfrE0ehATras

Bakelite orggegéﬁtresggnggd;@Em%%gﬁkg%be 81, awiring layer (a wiring

pattern) for "electric connecting the probes and the testing device is
t hree- di mensi onaliby fiar ded sbyeitdchallesiand dfhehlel keruknutrbeosubstrate 81,
hol e portions 811, through which the post nenbers 18 are inserted, are

provi ded i nPERECs GRE G adi% € FoSErBibENLOfaTaRE RéI ENBoPEFERS 812,
through hi %ﬂv%gttiaﬁ.DO%tigrreq@e[i% %8 B RS e RS vREQVLEedskBmbRg sane

nunber as the post nmenbers 88. In g. I1, a state in which the substrate
81, which i sforegienahlty pllrdt o fdéfher e odred ca ddorgicourdiingl toetheonegbnthe

substrate 81 is wavy.is shown. 15[ 0083] The rei.nfar.cing r .82 has the
sane shape gngH&FE ‘thz F&%ﬁfbf%?ﬁg%ng é?lfél%ééé-Fﬂg?ggg %gd i ncl udes
an outer periipheralapart icomndeks, a amy &l fetdian 82% pasdea, pkural ity of

coupling portions 823 (not shown) corresponding to the outer peripheral
portion 1213efHEPQUEERT H2fser @0 23T mﬁlqgfe VU LG LpoLt FENICE23 of
the reipforci er, , SREGIJely - idyy 9f;hale sporbions, 824,
through?ghigkﬁg EEE%réﬁ%%%éagareq%%%%F?éﬁ@mg%gﬁ%%fﬁbégFﬁ tﬁe centra R
portion 822a The nholiepahtapen 8R4 dedvie esrad lle ddi mnetle cdnplees i®@24 arittdvi ng

the sane dianpeter 25 as the screw partions of the scr 301,. | arge
i ametor holBE S8 Moo o d U T MENRE o et i nd o8t dnd

medi um di amefreroR0l8%1e82A4C tHE Wit idte postafenhenscohk@ear enpl aced. A
plurality of hole portions 825, through which screws 303 are inserted, are

formed in t rethsdratsl 830 @?tﬁ@?%?ﬁf?@ Hotle FOMSGriL82S Wéj?@ssﬁgﬁflqm
0 oL ol n, SARURIO LS R B AL SR et (e
screws 303, ianckmedisummdinanetley wires to be connected through the
interposer 83, a probe head 85 that is formed in a disc
shape having a diameter smaller than that of the substrate
81 and stacked on the space transfbrmer 84 and houses and
20 holds a plurality of probes in association with the -
semiconductor wafer as the test object, a holding member 86
that is fixed to the substrate 81 and collectively holds
the interposer 83 and the space transformer 84 in a stacked
state, a leaf spring 87 that is fixed to the holding member
25 86 and fixes an end of the probe head 8%, and a plurality
of post members 18 (first post members) and 88 (second post
members) embedded in predetermined places of the substrate |
81, respectively.
[0081] A top view of the probe card 8 is the same as
30 that of the probe card 1 of the first embodiment shown Fig.
2. Fig. 11 corresponds to a sectional view taken along
line A-A in Fig. 2.
[0082] The more detailed structure of the probe card 8



33 holes 825c in which the post nenbers 88 are placed. Like the reinforcing
menber 12, the reinforcing nenber 82 is realized by a highly rigid
material. [0084] The interposer 83 has a regul ar octagonal surface 5 and is
formed in a thin plate shape. In the intg%poser 83, a plurality of hole
portions 830, through which the screws 3 are inserted, are forned. The
hol e portions 830 have snall dianmeter holes 830a having the sane di aneter
as the screw portions of the screws 302 and | arge di aneter holes 10 830b
havi ng a di asetegipleiaedc e lvsuse Litkke ddhreewubsddetef llhacsordimg302. theg. 13

is an enlarged partial,.sectional view.of the.detailed internal structure of
t he interpog§FS§3?H%§d§ﬁgﬂ%'iﬁ%fifp%firﬁtﬁ ?&elﬁn ggﬁo ra§3}n§uEF§F89ity

of connecti aiatleerimilnahisn832 Waxdldusedrarggl desnnd 1Gnheusi RaH83tatrEhe
connection termnals 832 _include needle- Iike nmenbers 833 that conme into
contact wit®Blirthé $B&dedt daysforifer gANh@R RS pdee ClersrdcaBryss i s

assenbl ed, negdl.e~li ¢! 615,834, heC I ct. Wi he
substrate 81 Ekéh ﬁﬁéesﬁ%é ratg 81rﬁgqéggggﬁﬁggﬁpéﬁﬁﬂgg}ﬁﬁgt§%e%enbers 835
t hat are provimed ilvetdegn fiormetedd exild ke lnmntzerds t823 ldike .t hannedkdl e- | i ke

menbers 834 and.resiliently .couple .the t ki nds of needl e-|ike nbers 833
and 834. ThéWeddirds i8e ﬁéﬂﬁ%ﬁgngﬁénﬁhéﬁ@34tﬁHﬁBﬁ%HV§B£@h5ﬁeopﬁé and the
spring nenbelssin?3%s have rdamdctaleBXxere ProBUSEQd eHld keemans 833 and

834 have tapered tip shapes, respectively. One of the needle-Ilike nenbers
833 and 834 téxee PAsts megdedise-18 madhdrder $uitd anfe 8diznerthaioudiie videll e- | i ke

menber s 8§33 d 0 dl.e-] | rs, -he edle-Iike
nenbersl§33t?%%ﬁﬁ%§ %%ggﬁﬁgﬁ?ﬂ%qgﬁf6%?%#§%§ﬂ§%§§ §3§%ﬁg§§ﬂggpt %o%F ich a
plurality omuymbslrs apr ajbectpodtn eendreaovin &hapan Hicngea paer tstans: 833b t hat

eedl o1 | ke "BORR GRE BHRTERAF e d1Hh oo Hger | g JeHan AT he
needl e-1i ke PRI td AR A3I3@WirANd ROS8Sion of the substrate 81 is wavy is
shown.

15 [0083] The reinforcing member 82 has the same shape as
that of the reinforcing member 12 (see Fig. 1) and includes
an outer peripheral portion 821, a central portion 822, and
a plurality of coupling portions 823 (not shown)
corresponding to the outer peripheral portion 121, the

20 central portion 122, and the coupling portions 123 of the

| reinforcing member 12, respectively. A plurality of hole
portions 824, through which the screws 301 are inserted,
are formed in the central portion 822. The hole portions
824 have small diameter holes 824a having the same diameter

25 as the screw portions of the screws 301, large diameter
holes 824b that can house the screw heads of the screws 301,
and medium diameter holes 824c in which the post members 18
are placed. A plurality of hole portions 825, through
which screws 303 are inserted, are formed in the central

30 portion 822. The hole portions 825 have small diameter
holes 825a having the same diameter as the screw portions
of the screws 303, large diameter holes 825b that can house

the screw heads of the screws 303, and medium diameter



portions 833c that project fromsurfaces on the opposite side of sides of

the flange portions 833b in contact with the needle-like portions 833a and
have a diameter smaller 5 than that of the flange portions 833b. The

needl e-1ike menbers 833 are forned in a ghape axially symetrical in a

| ongi tudi nal direction thereof. [0086] The  needl e-1i ke nmenbers 834 incl ude

needl e-1i ke portions 834a that have sharp tips projecting in a tip 10

direction, flange portions 834b that are provided in base end portions on
t he opposit &osiede &3O a har tilpsshoflhch @ atde dianlgiée Sdoratticond 3834 ard Ksave a

di aneter |arger th i%n$¥ t-he .nee - | d : ' 8 .« and boss
portions 8321:?16% ﬁae'tl%%rogjcgcnt regdr"?legjr 2t<"3(cet{sheo(ri‘letejhr!eﬂOlo%g:ﬁ‘(lq)%r %dg%%%rs%?fg Sf sides
of the flangegiarddcons, 834h ghicanitgict ndttdridie needl e-1i ke portions 834a
and have a dianeter snaller than the dianmeter of the flange partions 834b.

The need! e- I{%E Henber$ B34 E@ TG 1% SHAE X A9V et A9 n a
I'ongi t udi nal, i riectihddaneof -chie g Aetela . the, 30.d liange-Rardd ans 834b
is the sane as that of the flange portions 833b. The dianeter of the boss
portions 834c plsatdie tyamef dotchagronfiane biss Poraudnsr833c . t{OE8AeSfapes
of the needlg:]ike portiagns, 833a and 834a anly ,have to .he decj accordi ng
to shapes a%?%nﬁ%ﬁi%ﬂ%?%ﬁ?%ﬁ %ﬁﬁéﬁ%ﬁﬁ%ﬁthq§ﬁ¥éﬁ’ﬁu??ﬁ§§ %ﬁﬁ*ﬂgqﬁgf ions -

833a and 834aLI0Nmeiidier HOMaicds Boid Hdeiwg oywe shape dinthdter sharghd i p
shape are applicable as the shapes. [0088] The needl e-1i ke nmenber 833 sides

of the spri MFFRMRIL-IETS Ho Tryht Ty wourtl pitd i bHIBIELMSHRT &124RS 30
needl e-lpke Q{axgi%ggosa desahdied £0fn B¢ € 49058 Yo WOHNG DAL sy 835 Ends

of the tightly woun rtions 835a are wound around the boss portions 833c.
Ends of the tloosetyewn iR porfionsl B36h am eembamak drppunitl ahes bosisorgol t | ons

Poi ned and TR GOty WU P61 111008 BA5b B THE 19 Angl poF (T One Hadb are
joined by a3 onenofsrowPrimdrig. 13, in the interposer 83, a plurality

of connection terminals 832 are housed and held in a

15 housing 831. The connection terminals 832 include needle-
like members 833 that come into contact with the space
transformer 84 when the space transformer 84 is assembled,
needle-like members 834 that come into contact with the
substrate 81 when the substrate 81 is assembled, and spring

20 members 835 that are provided between the needle-like
members 833 and the needle-like members 834 and resiliently
couple the two kinds of needie-like members 833 and 834.
The needle-like members 833 and 834 coupled to each other
and the spring members 835 have identical axes. The

25 needle-like members 833 and 834 have tapered tip shapes,
respectively. One of the needle-like members 833 and 834
are first needle-lime members and the other of the needle-
like members 833 and 834 are second needle-like members.
[G085] The needle-like members 833 include needle-like

30 portions 833a having a tip from which a plurality of pawls
project (in a crown shape), flange portions 833b that are
provided on base end portions on the opposite side of tips

of the needle-like portions 833a and have a diameter larger



wi nding force and soldering or both. In the connection 5 termnals 832
havi ng the structure descri bed above, with the spring nenbers 835, the
needl e-1i ke nmenbers 833 and 834 are resiliently novable in the up and down
directions in Fig. 13. [0089] The housi ng3831 that houses the connection 10
termnals 832 having the structure described above is forned of a | ayer of
a first nenber 83la and a second nenber 831b. Hol e portions 836 each

housi ng one_of th onnection termnals 832 are formed in the first nenber
831a. The hoMETpOTETone 836 PRERITs Lokl Pahthier Hore€nis5838a having a

di amet er 5'%&&%&bnba%@%% &%@&_bﬁ%ﬁé@%tﬂB%ﬂ“%%ﬂﬁ&&%k%an&%i%?%o%%%@ and
| arge diameter hol es 836b having a diameter slightly |arger an that of
the flange pode orfs 5838, ofhdhendllandicamsidr cisl 83 836a andtekd Watde

diareter holes 36h.are far ued .Sl 9pped ol & Shanes, 20 hayi ng te sane

axes. [0090]Hol e portions 8 eac ousing one of the connectionterm nals

832 are §ormedn rHate Seagnrd fmAkey R3d.onEhaId.e Mo ineRrRe1837 iikec| ude
smal | diameter holes 837a having a dianeter slightly |arger than that of
the 25 needFEMNERS For i96iFs I3 A IFrfERA dhederl hav@eeds 75 davidng a

‘dianeter sl hghidy Jarger dihandihal Qe tdige fl ange portions 834b. The snal

di aneter hol es 837a and the large dianeter holes 837b are formed in stepped
hol e shapes [#@8iGlg t he'leamecales 1 iks desdrd e d Hhowe; 1 udee ndicatet-ar kef

portions 834a that have sharp tips projecting in a tip

10 direction, flange portions 834b that are provided in base
end portions on the opposite side of the tips of the
needle-like portions 834a and have a diameter larger than a
diameter of the needle-like portions 834a, and boss
portions 834c that project from surfaces on the opposite

15 side of sides of the flange portions 834b in contact with

| the needle-like portions 834a and have a diametfter smaller
than the diameter of the flange portions 834b. The needle-
like members 834 are formed in a shape axially symmetrical
in a longitudinal direction thereof. The diameter of the

20 flange portions 834b is the same as that of the flange
portions 833b. The diameter of the boss portions 834c is
the same as that of the boss portions 833c.
f0087]  Shapes of the needle-like portions 833a and 834a
only have to be decided according to shapes and materials

25 of members with which the needle-1ike portions 833a and
834a come into contact. Both the crown shape and the sharp
tip shape are applicable as the shapes.
{0088] The needle-like member 833 sides of the spring
members 835 are tightly wound portions 835a, while the

30 needle-like member 834 sides thereof are loosely wound
portions 835b. Ends of the tightly wound portions 835a are
wound around the boss portions 833c. Ends of the loosely

wound portions 835b are wound around the boss portions 834c.



30 the flange portions 833b and that of the flange portions 834b are equal-
Therefore, the dianmeter of the large dianmeter holes 836b and that of the

| arge di aneter holes 837b are al so equal. \Wen the first nenber 83la and
the 36 second nenber 831b are conbined,3§he hol e portions 836 and the hole
- portions 837 snoothly communi cate with each other in the axial direction.
[0091]In an initial state showmn in Fig. 4, the flange 5 portions 833b of

t he needl e-1ike nenbers 833 conme into contact with step portions formng
boundari es BEewséaNthE Warge grairdres HRoPésagdebhgndlenRgesrartienanet er

hol es 836a b@3§h§rQObSiRBEt5%55t§%618%s%2§ &Bh&h %g@?%% §3%§gg°a§BeEEBy .
performa function of preventing the needlfe-likKe nenpber s 3 from com ng
of f fromthelhaysi pgr83dnsSeBidbanlry, johechl daggangorvhicons 834praofigt he

needl e-|i ke nenhers 834 cone into contact with step portions formng

boundari es HePHeBA CRECEMEPE GPAREEENEedCs87a dRd e CPRPGETAPRMet er

hol es 83¢b ia, [ BRaNQ! 83POKLIARS 836 af Lbeule fecendyrenier 831Qitg thereby
performa function of preventing the needle-like nenbers 834 from com ng

of f from t h&hkoupirngy8BENbETEI BB, g the4 nieedd edilddpcamenbetrie 8SBr aotufed

around the interposer 83.of the pro rd 8. _As, shown i.n Fig. 14, 20 the
i nt er poser §§ei§8Fﬁ?éF8§§§dHE@?@@?nqﬁhg%guﬁgtngedgfnaH&rFﬁgggﬁgc%n
transformer p84.. The tips of the needle-1ike nmenbers 833 cone into contact
with el ectrode pads 841 of the space transfornmer 84 and, on the other hand,

the tips of [ORE3eedl e Reurdmse B 1834 ato MO USHo ENICAENSHLERT25 el ect r ode
pads 81y of (LheSUDS! 535 81 hekeb Ll dkerRaser i eplabl hishes

el ectrical connection between the substrate 81 an e space transforner
84. [0093] | Hoamstiatbd shdwyeirn ol g i4,sta rmpaiterof8 e and a second

member 831b. Hole portions 836 each housing one of the
connection terminals 832 are formed in the first member
831la. The hole portions 836 include small diameter holes

15 -836a having a diameter slightly larger than that of the
needle-like portions 833a and large diameter holes 836b
having a diameter slightly larger than that of the flange
portions 833b. The small diameter holes 836a and the large
diameter holes 836b are formed in stepped hole shapes

20 having the same axes.
[0090] Hole portions 837 each housing one of the
connection terminals 832 are formed in the second member
831b. The hole portions 837 include small diameter holes
837a having a diameter slightly larger than that of the

25 needle-like portions 834a and large diameter holes 837b
having a diameter slightly larger than that of the flange
portions 834b. The small diameter holes 837a and the large
diameter holes 837b are formed in stepped hole shapes
having the same axes. As described above, the diameter of

30 the flange portions 833b and that of the flange portions
834b are equal. Therefore, the diameter of the large
diameter holes 836b and that of the large diameter holes
837b are also equal. When the first member 83la and the



tightly wound portions 835a are in contact with the boss 30 portions 833c
of the needle-1ike nenbers 833. Therefore, a linear electric signal along
the axial direction of the connection termnals 832 flows to the tightly
wound portions 835a, an electric signal es not flowin a coil 37 shape
to the | oosely wound portions 835b. Thus, an increase in the inductance of
the connection termnals 832 can be suppressed. [0094]In the above

expl anation, the needle-like nenbers 5 833 and 834 of the connection

term nal s 882capgl inedbes BReébi arer posbingd. hahe hpéedppréient 8hapasd

However, needle:|ike nepbers i a n C C y the
- Spring nenbigg g@%? FBBgE??S ??Z ?%Pé?%%gegg§§ngggﬁggng %gbgggﬁaégﬂggplied
10 the connggt e terrinak®e8820nncl uding the coil springs and having the
axes parallel to one another. Therefore, the connection ternin%#s 832 nove

i ndependent IPOPAdm onéafbt her tafd PLats 5HSEFLEE £d9cadsetthe’tAPEFposer
83 (o fol oycdetargnbhan of the SuRSILas B1neARclle 90aE8ndS: hEGNST OF e

84. As are i's possible to prevent a part of the wires from being
cut by the deharmit wdhhof tapy pondiohst Hergdbst bated8rigndbehwespathe

transformer .84 or hoth ,and.it is sible.to absorb a differen b en a
coefficientl&Fthgﬁﬁgﬁtgfpgﬁgﬁgn8@%%aa§gnﬁégn§5@g%rdﬁ&%&Fei gBEgﬁdgéﬁgt of
the substratig 8he hBA26[LWRENR onlze gismt erfpaser 83 sits meamear 8d1kotbhe one in

whi ch the | eaf springs are used as the connection termnals in an_identical
space, a | oddicae®YaPsriors exd&sd it e PESRELENGN thér RERIS df XEhe

i nt er posgr bg i-NGL egs ; fF85H e o gShble to realize a
furtherigedgg?ﬁ%%si%3§p§g§ﬂﬁEQFﬁééﬁﬁﬁgfposert8§ P%hﬁﬁfﬁothe one using | eaf
, Springs. Tisamefianmd,y,i tthies fiessich oo rtd. causf fGiddibemtl \theope ewilel ldke ncr ease

0,21 o0e 1, 809 2 LAYISLONAD LSS, LI LOLou N LIS asgd (e
size of el ey G iRRPVALMEES tHe HBEANt dieddet-er holes 837a and the
large diameter holes 837b in the hole portions 837 of the

15 second member 831b to thereby perform a function of
preventing the needle-like members 834 from coming off from
the housing 831.

{0092] Fig. 14 is a diagram of the structure around the
interposer 83 of the probe card 8. As shown in Fig. 14,.

20 the interposer 83 is interposed between the substrate 81
and the space transformer 84. The tips of the needle-like
members 833 come into contact with electrode pads 841 of
the space transformer 84 and, on the other hand, the tips
of the needle-like members 834 come into contact with

25 electrode pads 812 of the substrate 81, whereby the
interposer 83 establishes electrical connection between the
substrate 81 and the space transformer 84.

[0083] In a state shown in Fig. 14, a part of the
tightly wound portions 835a are in contact with the boss

30 portions 833c of the needle-like members 833. Therefore, a
linear electric signal along the axial direction of the
connection terminals 832 flows to the tightly wound

portions 835a, an electric signal does not flow in a coil



[ 0097] Moreover, in the interposer 83, the connection termnals 832 are only
. inserted in the housing 831 and are 38 not fixed to the housing 831 by
soldering or the like. Therefore, when there is a defect in one of the
connection termnals 832, only the defectyve one can be replaced and it is
possi ble to perform maintenance easily at |ow cost. 5[0098] The post nenbers
18 and 88 are explained with reference to Figs. 11 and 12 As explained in

the first e nt post. nenbers 18 inclu he I e di anet er
portions 1847 c? t%‘r‘?a |O°c?‘ieé1¥et‘“{§’ru“p§gmr&&émf8%%§ dh&bhethol | ow

portions 183 fdk&dki nst thel liewRardienss &al%sIdajgln%(&ttlwnoeeemﬂelec’%%g
menbers 18 along a center axis direction (a height direction) thereo The

hol | ow por t iceis FU@@ﬁésﬁﬁ@-sane di aneter as the small dianeter hol es 824a

of the hole ons 4 | hol es Oa of the hole
portions 830[%S€)t4|)ew tﬁr%ea Q)Qre rE%{ptlhe agcr:r?)ev(rs %1% aivd 1365 E‘Sﬁgﬁés
screwed &re g odEded3an olﬁm:ei’e Sjcﬁﬁﬁacﬁfldrh&él@ﬂrMSp@B@ eRp1idl (motnshown).
Li ke the post nmenbers 18, the post nenbers 88 have | arge di aneter portlons

88a of a hoPFGW?Qﬂ%eﬁdﬁlc&@”?héﬁ@f A G S SOREES -s| HgMEvR 1 alg&A1€man t he
thi ckness ofy jhhe gulbstrate 8L And Smdlle dianR! %rarlz%ep@otrfn%%e@l%eﬁtth%

hol I ow cylindrical shape having a dianeter snaller than that of e large
di anet er poﬁﬂﬂ@m@ 8@abad DL .ng the same center axes as those of the | ar ge

di anet er pOrtd APS 88a TQ&ﬁpost menber s have .hol ortions 8 second
hol | ow porti onoqig passiig ST TS D5 SpostR a\g’é Y&l &G &P& rhe axi s
directi 00 (aHeighineditiest itknirhered32 Thehelilew per tdans s38% ikas ahle

sane dianeter as the small di anmeter hol es 825a of the hole portions 825,
the hol e poMdGay é@@ aéﬁ‘?& Sl i larkt @nahoirdigana dhersifensor thihens 842

f th | which th
0 e space J{ansfio) r%l}m%qsd?ﬁr'ngﬁfe i éfé'ajer%net‘ﬂé} qﬁ%@gzﬂo? thIeChO| | gw

screws 303 and 304 can be screwe e provi on 1 nn

portions 88‘_Elr(crtdftelsmm)it Tire dvei ghitleoftd hepes ttheeningresr (BB eirs B3hecsane as

that of thequ_ dﬂ%%rmé%lon é% the substrate 81 and the space

15 transformer 84. As a result, it is possible to prevent a
part of the wires from being cut by the deformation of any
one of the substrate 81 and the space transformer 84 or
botﬁ and it is possible to absorb a difference between a
coefficient of thermal expansion of a semiconductor wafer 4

20 and that of the substrate 81.
[0096] When the interposer 83 is compared to the one in
which the leaf springs are used as the connection terminals
in an identical space, a load and a stroke exerted to the
connection terminals of the interposer 83 can be increased.

25 As a result, it is possible to realize a further reduction
in space in the interposer 83 than in the one using leaf
-springs. Therefore, it is possible to sufficiently cope
with an increase in probe pins and a reduction in pitches
that follow an increase in the density of wires on a

30 semiconductor wafer involved in a reduction in size of
electronic apparatuses in recent years.

{00971 Moreover, in the interposer 83, the connection

terminals 832 are only inserted in the housing 831 and are



[ 0099] A plurality of hole portions 842, through which the screws 304 are
inserted, are fornmed in the space transformer 84. The hole portions 842
have smal | di ameter hol es 842a having the sane dianmeter as the screw
portions 5 of the screws 304 and | arge dihaneter holes 842b having a

di aneter that can house the screw heads of the screws 304. [0100] The probe
head 85, the hol ding nenber 86, and the |eaf spring 87 have the sane
structure as the space transfornmer 14, the probe head 15, the holding

menber 16, FPtarid 19tk Goedhies UG e7 §Hc IRt i HIRE srobdecadidet accor di ng
i . g | i b
to the tir SLI‘I’EMO e,ntwhernesc@ﬁecﬁte' vel y; Jaahes Jiqp('éﬁ‘gegéffncth@e c%rfn%ﬁtﬁ%rpr obe

head 85 are the pr s 2 explained in the firs ment. [O1
overvi ew of tassentdlys @32, hergroldie atadl B isvel Sorex plaal ed neiptlla ceef emenced to

Fig. 12. First,, the reinforcin nber 82 and the interposer, 83 ar
fast ened vi 41t HE® ST 1 PO AT SN B (590 g 30t b Clithst r at e
81 and the rejgddr ci narHE et §dnise Rerfordamd, sd he-dastp1rmmer ik are

enbedded in the hole portions 8111 20 and, on the other hand, the post
menbers 88 araf R ifi Ishe Holathok4 i orfss sl aiimddnt dhe thiesscr ews

301 are inse f t i d i t Rg;t
menbers 18 ae:ﬂjeﬁleﬂeg{ger’ev@ eggjfes atfgaefﬂr%%% ﬁfﬁg%l%ﬁ%qﬁ% elag%l%t idolﬁas and
screwed i nt pdiel ostlawerdiet I8 4 26 dasien: t he posinararfierandl&izand 88 to
the reinforcing nmenber 82. Subse uent%%,?the interposer 83 is arranged in

a predet er ni'éd HolSiAT G0 WP Suktack Hes opolsh 4 RYde B¥s h e sift%ce
on whi chpt he-y &b P NG IBMRIR2-4 S1 drosted of cdhies sulface ifedihi®on

substrate 81. The screws 302 are 30 inserted fromthe hole portions 830
formed for sirdveigiserdimmrivforbhelignerHosefhgrandw aakednintiS feyost

member's 18 toJ ashen 415, R0st SIS o, dB: £ 0yt NRLOL S1PR8ETs 30 AGRY di N
hole portions 824 and the small diameter holes 830a of the
hole portions 830. Screw threads in which the screws 301

15 and 302 can be screwed are provided on inner sides of the
hollow portions 181 (not shown). Like the post members 18;
the post members 88 have large diameter portions 88a of a
hollow cylindrical shape having thickness slightly larger
than the thickness of the substrate 81 and small diameter
20 portions 88b of a hollow cylindrical shape having a
diameter smaller than that of the large diameter portions
88a and having the same center axes as those of the large
diameter portions 88a. The post members 88 have hollow
portions 881 {(second hollow portions) passing through the
25 post members 88 along a center axis direction {a height
direction) thereof. The hollow portions 881 has the same
diameter as the small diameter holes 825a of the hole
portions 825, the hole portions 838, and small diameter
holes 842a of hole portions 842 of the space transformer 84
30 described later. Screw threads in which the screws 303 and
304 can be screwed are provided on inner sides of the
hollow portions 881 (not shown). The height of the post
members 88 is the same as that of the post members 18.



reinforcing nenber 82 and the interposer 83 are fastened via the post

menbers 18 enbedded in the substrate 81. In this sense, a p

air of

SCr ews

301 and 302 screwed into fromboth the end opening surfaces of the sane

hol l ow portion 5 181 are the first screwygenbers configuring the first

fasteni ng nmenber. [0102] Thereafter, the space transforner 84 and the:

i nterposer 83 are stacked in |layers and the screws 304 are inserted from .

the | arge di ter holes 842h to the small 10 dianmeter hol es 842a of the
RdiEs )

hol e portio

menbers 88. {GRNSQAURNL 1304 the SPAGS dd@NShY r@frn%‘!j 5%, fdpeed
rei nforci ng nenber 82 via the post nenbers 88. In this sens

of thé S &s PHA IHE SéenddToNEs thé

h
gta% A

L GBost
e
air of

screws 303 &vdraiererewdd fridr botlle pive ti®ropéizhgs ventsmatiie ddame theal | ow
portion 881.are s c&,nd Scr.ew et ers co fatn%ucr gdé? econd fasteni.ng nenber.
%t p

[ 0103] Fi g. f§31 3 é‘ravrﬁno% a st

er §8 AR e Space

transfor ger &4 driexetdedrd B0 4 eindf qrae;lgfw defiefe Bholed tg1@sHastinat & 81
viewed fromthe space 20 transfornmer 84 side. Fig. 15 is a diagram

equi val ent tH-3etEF el Sat dAWg the (f(?rﬁﬁ?hém%ds(lcﬁclw FEHEME RSl ng -
nmber 86 iyt h égpec
gFg er11 (%hg scre]wse3 g)slfac{btaée"glf C(]-{wou jh t er%gr%ederﬁigggser B

3 ard in

EPVME;][ed by

broken [i nesl)eaﬂ rspomm} 25 hmoredghea S(air(ES$tStemmm“e tekarhalsgragdd ine CG-Cin
Fig. 15 s but am excl ydi n onponent s aboye the space

t ransf or ner ’d?cgfbe ﬁﬁ%&%f&% Ch n% oLE G BFPHST A%y, 1

the screps %thaer}% |lré$£ﬂ'ts%ﬂ:i[ qmllricflqlc&ettrfla&ecm dbSRAGR tr ansforrrer 84

(in twelve places 30 in tot alg [ 0104] By fastening the |nterposerb 83 and
Probes

the space according to the 1rst embo iment, respectively

housed and held in the probe head 85 are the probes 2

explained in the first embodiment.

{01017 An overview of assembly of the probe card 8 is

15 explained with referenced to Fig. 12. First, the

reinforcing member 82 and the interposer 83 are fastened

via the substrate 81. In this case, positioning of the

substrate 81 and the reinforcing member 82 is performed,

the post members 18 are embedded in the hole portions 811,

20 and, on the other hand, the post members 88 are embedded in

the hole portions 812. Thereafter, the screws 301 are

inserted from the hole portions 824 and screwed into the

post members 18 and the screws 303 are inserted from the

hole portions 825 and screwed into the post members 88 to

25 fasten the post members 18 and 88 to the reinforcing member

82. Subsequently, the interposer 83 is arranged in a

predetermined position on a surface on the opposite side of

the surface on which the reinforcing member 82 is mounted

of the surface of the substrate 81. The screws 302 are

30 inserted from the hole portions 830 formed for screw

insertion of the interposer 83 and screwed into the post

members 18 to fasten the post members 18 to the interposer

83. According to the process described above, the



transforner 84 to the reinforcing nmenber 82 via the post nenbers 18 and 88
inthis way, the width in a thickness 41 direction of the substrate 81 can
be defined by the height of the post nmenbers 18 and 88 rather than the

t hi ckness of the substrate 81. Ther'efore4 even if deformation such as warp,
wavi ness, or irregularity occurs in the f?at 5 substrate 81 (see Fig. 11),
the probe card 8 is not affected by the deformation. As in the first

enbodiment, it is possible to i nprove accuracy of the parallelismand
flat ness of neH@fsrslachamibry Wi4 mncedpecti ntterapsan dehmam fesftemenkce

surface in gjita ien OtSQe H%rngpeqbscalréj ezﬁ%eclgjdaet(ﬁriqpq - #glr%\/g‘)cer%gfg%lr ei nf or ci ng

menber 82 i s nounted on the substrat € pos ers and are

fixed to thelrig nfedrsei,ng meEnherc B8 dnevacridi rgd BB ewsye3D ity tHhenpost
menbers 18 and screwi ng the screws 303 in the post nenbers 88.

Consequent | YOI §h¢ (@ (GRGE hoth iRstits 9%t e s iy B 5 ove
wor kabi | kty jdy agserdd ng tde fnohe et & dAOR)Becapss.d ha sRace

transforner 84 and the reinforcing nmenber 82 are Tastened, it Is possible
to control defgrardEriomamiedudi ng warp and wavi ness of the space transforner

84 caused by tion. of the.connectian 20 termnals 832 jncl din the
1 06] Al THE Spadls CTRch Pl B Thetbi s

i nter poser 8 106] er pace trans &'i%i nfor ci ng

menber 82 arimf@xgiened &5 desaidadahiove,ave iy eded erng natdk- WL @i
applied to the space transfornmer 84 by fastening the hol ding nenber 86 to

the subst rat@BLTeTs THah ddit ehar ot iatiiay L ahe Piobe el B3 whi ch
ol i ng perbr e Wher &by Che o obe card 6 1 conl et oa. ] olby e 0 e
arrangenent ofandmmerevist 304 showwdd Fitge the post members 88.
Consequently, the space transformer 84 is fixed to the
reinforcing member 82 via the post members 88. In this
sense, a pair of screws 303 and 304 screwed from both the
15 openings into the same hollow portion 881 are second screw
members configuring a second fastening member.
[0103] Fig. 15 is a diagram of a state of the interposer
83 and the space transformer 84 fixed to the reinforcing
member 82 via the substrate 81 viewed from the space
20 transformer 84 side. Fig. 15 is a diagram equivalent to a
top view excluding the components (including the holding
member 86} above the space transformer 84 in the sectional
view shown in Fig. 11 (the screws 302 inserted through the
interposer 83 are indicated by broken lines). In other
25 words, a cross section taken along line C-C in Fig. 15 1is
nothing but a diagram excluding the components above thé
space transformer 84 and the holding member 86 in Fig. 11.
As shown in Fig. 15, the screws 304 are inserted through
the surface of the space transformer 84 (in twelve places
30  in total).
[0104] By fastening the interposer 83 and the space
transformer 84 to the reinforcing member 82 via the post

members 18 and 88 in this way, the width in a thickness



30 15 is only an exanple. Besides, for exanple, the screws 304 can be
arranged as shown in Fig. 16 to fasten a reinforcing nenber (not shown) and
a space transforner 90 via a substrate 89. As shown in Fig. 16, one of the
screws 42 304 penetrates through the spgee transforner 90 passing through
the center of gravity of the space transtornmer 90. Consequently, it is
possible to obtain a remarkabl e effect in preventing the deformation.

5[ 0108] Wt h the probe card according to the second enbodi ment of the
present invEHIEEH1IORpPEI HEG EHGWE ratiFe Bdr 658 L&r deifasiedddy &hygl bieaphty of
probes that af @ IRAe -9 nAnEANdUGl YATBECLAL AN GATR N0 CARLAG! o4

t he sem conduct or er to input or output an electric signal, a probe
head t hat hdabhsesulisdrbdgled$it.he Threokdorea fdvatn dubsierfatreattiatn kashaawi ring

pattern corresponding to a circuit structure for generating a signal for a
test, a rei ﬁbiﬁ&vﬂgﬁﬁér Hatt 59 éd SFUE §@b§?@a€ga§nd rei nf or ces

the subsiral®psaRaitRt @1PQsee Fat, 119)St agked bl 2 alhe ssubstiat e for
connection of wires of the substrate, a space transformer that is
i nt er posed &fdesitgckéy Bérwsied ora iiser pdsetnaridiet Ha rgitolsabiogdghent,

transforns iiq:t gLrs?/ g)g% s3R1LI ttoh ?Lm\girro% ta%cp&a% §C tt%% tpgrrgxliqr% lti@?n 3ntdo t he

i nt erposer, "an s out the wres to a surface on a-“si dé oppose
20 probe headataeplsuiodl ithy @firdder SlegoDSts rErbenrs stdhatt are aeimbeddethmgndr ci ng
t hrough the substrate fromthe surface of a _portion on which the interposer

i s stacked, TEHEIEAGE REFFRCT drfger™ Haran tchd ehiFdahes £ thé S thHTORSE, - a

first fagtepmg m@ek ihdc AasieMAbdNgSURSHALR ANGH 1823 dyigiReser, a
second fastening nmenber for fastening the substrate and the space

transfor mer 8landheerond peserentidr anchdt® kavve ftihedsdire thel gitindondiad i r st
post member and I Qshih L N8, 5360NG, f ASLENING ML IS SCeYne o 15

Consequently, as inthe first € ment, It 1S possi mprove

accuracy of drte ddratwiess tard seareald eld3smm egay ass nefmbsdet e, t he
substrate having the wiring pattern has been defornmed. [0109]Wth the probe
card accor diGRPSEHUERe Wac Givd 174 3 i di e P ostidtidey i0f it pPpositiconds of

the pr0@§Sifﬁﬁyd¥% workability in assembling the probe card 8.
[0105] Because the space transformer 84 and the
reinforcing member 82 are fastened, it is possible to
control deformation including warp and waviness of the
space transformer 84 caused by reacticn of the connection
20 terminals 832 included in the interposer 83.
[0106] After the space transformer 84 and the
reinforcing member 82 are fastened as described above, a
predetermined pressure is applied to the space transformer
84 by fastening the holding member 86 to the substrate 81.
25 Thereafter, positioning of the probe head 85 in which the
probes 2 are housed is performed and the leaf spring 87 is
fixed to the holding member 86, whereby the probe card 8 is
completed.
[0107] The arrangement of the screws 304 shown in Fig.
30 15 is only an example. Besides, for example, the screws
304 can be arranged as shown in Fig. 16 to fasten a
reinforcing member {not shown} and a space transformer 90

via a substrate 89. As shown in Fig. 16, one of the screws



i nproved according to the inprovenent of the accuracy of the flatness and
paral lelism Therefore, it is possible to control fluctuation in tip
positions anong the probes, 5 substantially fix strokes of all the probes,
and highly accurately realize control fopjyobtaining stable contact
resistance. In addition, because the strokes of all the probes are
substantially fixed, an unnecessarily large load is not applied to a

specific probe. Therefore, the 10 el ectrode pads are prevented from being
excessi vel y Wehdf&E trat §5s Thaedioh &1 ShrcFettt detersrariloR St ifidel d in a
process of GONNREH NG iR31R7d RACKaERS W eronding, 8l.e.JrARM Dipakage
of the wires connected to the electrode)éads. 15[%%&0]Furthe?, wth the
probe card dtooradivsgttiy t e secondserbaditmenibtaime d emfmagpraibdg wiiffeartnd y
presses the .entire cir.cunference near. .an edge of the probe head surface in
a direction gt 33%?%5&%&%5&?.dﬁ%ﬁ%ﬁﬂﬁ%ﬁ“it is possible to control warp of

the integposgriodine spaced tWhRNYFraW@ca) arbidhigprebakeadesi des the
substrate and |T5rove accuracy of the flatness and parallelismof the

entire probengalngrd] P Itheaddiasort Witentinm prodaicmd aessrdithe to the
second enbo 'qﬁﬂg, { . rd i t | st f.asteni JTeer
for fasteni (er!g e Clan'{bgrll[p%{ocggl‘r%iF'{a%‘rfjllda1 ﬁ]lﬁ%ﬁﬁﬁorgﬁﬁgorﬁ% gt?laécﬁ}r'%hg&giecond
fast eni ng menrbesndwart ifves trertieng. attheargpanend riansf arareracndvitdre thed nf or ci ng

menber. Therefore, it is possible to control deformation of the space
transf or mer USSP B TBadts df° oMt P ER e S HA Lﬁn'xa(ﬁ‘aicln t he

interposger. d pR#d ifdd@rohdd s LW MReNITR ashd HUah t he space
transfornmer passing through the center of gravity of the space transforner,
a remar kabl eswfftapatd shoiit diated iviL prie em i Rrn e efsararedingn. to 44

[0112] Wth tchfré)ﬁflcbestcﬁ{cq:&cecqoq! ng%ﬁeoréﬁ%feacoﬁdgnal for a test, a
reinforcing member that is mounted on the substrate and
reinforces the substrate, an interposer that is stacked on

15 the substrate for connection of wires of the substrate, a
space transformer that is interposed and stacked between
the interposer and the ?robe head, transfqrms intervals
among the wires to be connected through the interposer, and
leads out the wires to a surface on a side opposed to the

20 probe head, a plurality of first post members that are
embedded piercing through the substrate from the surface of
a portion on which the interposer is stacked, and have
height larger than the thickness of the substrate, a first
fastening member for fastening the substrate and the

25 interposer, a second fastening member for fastening the
substrate and the space transformer, and second post
members that have the same height as the first post member
and in which the second fastening member is screwed.
Consequently, as in the first embodiment, it is possible to

30 improve accuracy of the flatness and parallelism regardless
of whether the substrate having the wiring pattern has been
deformed.

[0109] With the probe card according to the second



enbodi nent, a plurality of connector termnals including coil springs and
havi ng axes parallel to one another are applied to the interposer. The
respective connection 5 term nals nove i ndependently from one anot her and
it is possible to cause the interposer tg,follow deformation of the
substrate and the space transforner. As a result, it is possible to prevent
a part of the wires frombeing cut by the deformation of the substrate and
t he space 10 transfornmer. [0113]1n the above expl anation, the probe card

i ncl udes botHRHE G st IS @ Tnmenithe P IOt Houst & et e dbstse Ao s cand
th i nf i ' : f J f t eni th
o e 0T DS ANl SRS gpkangn PR o sten L

space transforner er 0€s W t'hout’ sayi ng
that a probeloaridl aaredre aoahfdagualdd lbysnpr oviitdimedf oo,y itche ss @eerd bhastteni ng
menber. [0114] (Modifjications of .the Second Enbodinent) Fig. 17 is a

| ongi t udi nalc%é%‘i(?dloﬂu%"é?ﬁlﬁn tife PP KIS thEoBE°b%Sd accor di ng

to a first nndiddpation ofrithe seaend enhodi el o AdYobeeaid ighown in
Fig. 17 includes, like the probe card 8, the substrate 81, a reinforcing
menber 92, tarcural@lpos®malge tdva tepvac ef @ ansfamizrg 84.akilise qerdisethead 85,

t he hol di ng J er. 86,; the; l.eaf sprni 87 d lLural ity .qf .post
menbers 18 (]Tzelssrls pocg " e }rds%lecgno ’9? se%soenﬁ%osst%ﬁrgr)é{ Seros% .a]Iq01 In the
first nodifimadbem,ame etthocirofi £1ast efistgd t hen neindcrssiatg ifenkerg92 cadl t he
space transforner 84 is 30 different fromthat in the second enbodi nent.

Speci fical | y-S vithh R e dortiSRE Pehie P20 al tHEFGTarst Sh&wn in the
drawi nggq | ideedhedei pHA NG JIRIREIL &2, £ 1418 H&IdY UG iNRML A J1as. an
outer peripheral portion 921, a central .

It is possible to prevent deterioration in yield in a

process of connecting dies and packages (wire bonding,

etc.) and breakage of the wires connected to the electrode

pads.

15 [0110} Further, with the probe card according to the
second embodiment, the leaf spring uniformly presses the
entire circumference near an edge of the probe head surface
in a direction of the substrate. Therefore, it is possible
to control warp of the interposer, the space transformer,

20 and the probe head besides the substrate and improve
accuracy of the flatness and paralleiism of the entire
probe card.

(01111 In addition, with the probe card according to the
second embodiment, the probe card includes the first

25 fastening member for fastening the interposer and the
reinforcing member and the second fastening member for
fastening the space transformer and the reinforcing member,
Therefore, it is possible to control deformation of the
space transformer caused by reaction of connection

30 terminals included in the interposer. In particular, if a
screw penetrates through the space transformer passing
through the center of gravity of the space transformer, a

remarkable effect is obtained in preventing the deformation.



45 portion 922, and a plurality of coupling portions 923) and the space
transfornmer 84 are fastened, the reinforcing nmenber 92 and the space
transforner 84 are fastened by screws 305 (second screw nenbers configuring
a second 5 fastening nmenber) that reach fifzomthe space transforner 84 to
reinforcing menber 92 while being inserted through holl ow portions 981
(second hol | ow portions) of the post nenbers 98 from one ends thereof.

Therefore, screw threads are not formed on inner. sides of the hollow
portions of ﬁﬂelv%l]o postt it éaréﬁ?e.l‘??slidee?dj,c%‘%j:léw t45r &&&s S&°€Tr med i n

appropri at e dhs@snd{c | i1 stdes: \pfo Mol R td NS 935 MY iSehew igsertion
of the reinforcing nenber 92. The hole portions 924 for inserting the
screws 301 ofothesprindvraithdqawinsera:@s ipawfl lwsitcaldng he thare ak's

configuration. as. t hal.e partions 824 t he rei nf.orci ng _nenher 82.
Accor di ng toagpﬁfel‘?c?rets 01:r%lt)edi q}écea (I of tHE et r%ﬁ‘b%djloﬁlélﬁztc éxpl ai ned

above, bécauserirea spacerd riansdmnem B84, ancbit hehd elmftolad Rgvdmanbars 92 are
fastened by using one screw 305 in each of fastening places, it is 20

possi bl e t o RRIRAERL§ He® rfiftbtt i CoHpoRans’ 01a%) vy defermatdon of
I ongi t udi nal .)gecd el a vd e Pfrides BILUG A A it LT 0BE %ar[%s%gccorwg to a

second nodification of the second enbodi nent. The probe car shown in
Fig. 18 is dif frerembie om tivoserdccondiriy ab ithe W esedomh émbiodi rertt and

the first di fi.cation thereof i met hod of fastening a reinforcing
menber 102 (1Y K&'% hé'ee it or et nogg] esru%%rattnee ?%Cf%hoer FHYS Srenber 102 has
an outerngperiphes&brporfion 1021, a central portion 1022, and a plurality
of coupling &(;lrti ons 1023) and a space 30 transformer 104. Specifically,

flat ends 306&-¥drned Bt ‘O L oFXHoItat BO6 | HxerReEda fregdyhntddeded | ow
portions 98%5%et1§ condshotd rR‘qLé irﬁg}@e}pff%pef niqu*rt@lres 98 as the
second post nenper Fomone ends thereof are brazed to
interposer and the reinforcing member and the second
fastening member for fastening the space transformer and
15 the reinforcing member. It goes without saying that a
probe card can be configured by providing only the second
fastening member.
(01143 (Modifications of the Second Embodiment)
Fig. 17 is a longitudinal sectional view of the
20  structure of the probe card according to a first
modification of the second embodiment. A probe card 9
shown in Fig. 17 includes, like the probe card 8, the
substrate 81, a reinforcing member 92, the interposer 83,
the space transformer 84, the probe head 85, the holding
25 member 86, the leaf spring 87, and a plurality of post
members 18 (first post members) and 98 (second post
members) . _
. [0115] In the first modification, a method of fastening
the reinforcing member 92 and the space transformer 84 is
30 different from that in the second embodiment. Specifically,
when the reinforcing member 92 (although not shown in the
drawings, like the reinforcing member 82, the reinforcing

member 92 has an outer peripheral portion 921, a central



46 pads 1041, which are provided on a bottom surface of the space
transfornmer 104, by using wax Wand, on the other hand, screw threads are
provi ded at the other ends of the bolts 306. The reinforcing nmenber 102 and
the space 5 transformer 104 are fastenedsdy tightening nuts 307 fromthe
side of the reinforcing nmenber 102. In this sense, the bolts 306 and the
nuts 307 are the second screw nenbers configuring the second fastening
menber. [0117] Hol e paortions 1031 of the interposer 103 have 10 | arge

di anet er holPEL 1312 Chari¢arft Roue ke OldsC8D6aT6f PPRELBRAZzEd boPRE 306

and smal | dignetef, 20les 32 vang {h s a%@ﬁ:e%ﬁf&??(i)?@' ts 306.

Hol e portions 1025 for insertion of the bolts 306 of the rein i ng nmenber
102 have | amgatdira®et endhdlhes st2%a tiridats foamelro 8de atrlkee faaten807b¥5 and

smal | di aneter hol 51025b havi ng t he sane diang;er as the bolts 306.
[0118] Ot her ™3 2 Spr GRE R ¢ 16" SeBPas CoRy UHaIs A Se8RRI gur at i on

as the ppoberLaichi®daseiidied @havecant, fronFithe bPadel keaheferpaeess
nuneral s refer to conponents of 20 the probe card 10 corresponding to those
of the probé&<ared g SKony MemESy. 2#1 WG 1 PeAdcoridiseg ted ChecsgBond

nodi fi cati on, gfy Dq_ﬁcg-qﬂ% efEodi ey, £ 3 st t 6 are
brazed on théﬁbﬁ%ggite si de of g surféﬁnggﬁﬁggﬁﬁ?gxisé E?oggbhE§§Q25 85 (a
bott om sur f acentsce 960 frign diB) eofdst hdeswrdface Tofe rtdf@repacerewansireansr 104

and ol o5 are notd Fmg I e SRace Loy et AGL,, TSt oLoponies 10
nmodi fi capi oo nddbesecay enbodid®Nt ;screw threads are formed in

appropriate places of inner sides of hole portions 925 for
screw insertion of the reinforcing member 92. The hole
portions 924 for inserting the screws 301 of the
reinforcing member 92 is of basically the same

15 configuration as the hole portions 824 of the reinforcing
member 82. According to the first modification of the
second embodiment explained above, because the space
transformer 84 and the reinforcing member 92 are fastened
by using one screw 305 in each of fastening places, it is

20 possible to reduce the number of components.
[(0116] Fig. 18 is a longitudinal sectional view of the
structure of a probe card according to a second
modification of the second embodiment. The probe card 10
shown in Fig. 18 is different from those according to the

25 second embodiment and the first modification thereof in a
method of fastening a reinforcing member 102 (like the
reinforcing member 92, the reinforcing member 102 has an
outer peripheral portion 1021, a central portion 1022, and
a plurality of coupling portions 1023) and a space

30 transformer 104. Specifically, flat ends 306a formed at
one ends of bolts 306 inserted through the hollow portions
981 (the second hollow portions) of the post members 38 as

the second post member from one ends thereof are brazed to



30 it is also possible to change the nethod of connecting the interposer

and the reinforcing nenber in the sanme manner as the first to third

nodi fications of the first enbodinent. A dianeter of screws or bolts for

fastening the space 47 transformer and 4ghe reinforcing nenber and a

di aneter of screws for fastening the interposer and the reinforcing nenber

can be set different. In this case, post nenbers having hollow portions

having different di aneters for the S,gcrems and the bolts only_have to be
ovi g§ é

appl i ed. [OR24F(FhRrtd ERBERI ARt ProvidedaoRr dpBOELPH SREGFGF gt % third

enbodi ment 9&a&??t95§§§8&m&9vﬁﬂhlOByiﬁs?ﬁgb§§kcﬁ|hﬁd§h@nséﬁg §oREtguration
as that of the first enbodi nent except fof the structure of an 10
i nt er poser . h¥hd, peobevwcahdeofist heet hirpidaBodinthe Phbkudesdshefstbstrate

11, the reinforci ne r 12, the space ns r .14, th robe head 15,
t he holdinggﬁgﬁﬁe38§6,n2ﬁ8 Fﬁ%nkggFlsgrPﬁéB%?.E@%ggﬁgo Reng %835 houses and
hol ds the prebesrdrpeeviouskyecdesericbed by thghtehshglhuesbadi meabm

[0122] The structure of the interposer applied to the_probe card of the
third embodithensifds efpthen&gindodsiag MgBPew. 1frg. 19 fBla papefal the

| ongi t udi na t hgpal _wi 0 eaghr uctur g0t JLhggsl Ql-eLROSELLaPRI 1 ed to
t he probe c§P§%§Obg§c8P§iEget%u?%eB?hiEdgeﬁbgd%ﬁ%nt. An 1 nterposer 430
shown in Fi gon¥9gumihgdesea skoosidngadéldtnangambabermaterial and a plurality

of connecti t inals_ 432 h d held in the h [ 1. [0123]Th
connectionlﬁgﬁéﬁag}gaﬁééeaPQr%ggﬁédﬁﬁg1a%éoﬁb22%n§ﬁ§§§%%g?ﬁég B?Lﬁﬁnd%ngea

conduct jye makel @kambhe rcomnect 103 ikeiiatakandBduisaclkudeaas! 38pai BY
portions 432a wound to have a cylindrical shape and a pair of electrode pin
portions 432beaﬁda43ﬁcbpﬂ@ﬁtﬁ@éxﬁ@ﬁdsﬂﬁlé fapletgrs hape st fOmlBolBVéRds of

the coil Sprifao RO 10N 4338 o TR CHoh £30 39R1T NGAQN Ho2Rs AE230b8Cluge
constantly wound portions 23;
insertion of the bolts 306 of the reinforcing member 102
have large diameter holes 1025a that can house the nuts 307
15 and small diameter holes 1025b having the same diameter as
the bolts 306.
(0118] Otherwise, the probe card 10 is of basically the
.same configuration as the probe card 8 described above and,
in Fig. 18, like reference numerals refer to components of
20 the probe card 10 corresponding to those of the probe card
8 shown in Fig. 11.
[0119] According to the second modification of the
second embodiment explained above, the bolts 306 are brazed
on the opposite side of a surface opposed to the probe head
25 85 (a bottom surface side in Fig. 18) of the surface of the
space transformer 104 and holes are not formed in the space
transformer 104. Therefore, wires in the space
transformers 104 do not have to be limited.
[0120] As other modifications of the second embodiment,
30 it is also possible to change the method of connecting the
interposer and the reinforcing member in the same manner as
the first to third modifications of the first embodiment.

A diameter of screws or bolts for fastening the space



tightly wound portions 432e, and | oosely wound portions 432f forned at
~pitches relatively rougher than the constantly wound portions 432d. Wth
the connection 48 term nals 432 having such structure, it is possible to
prevent a tangle fromoccurring in the cghl spring portions 432a when the
connection termnals 432 are conpressed and deformed. 5[ 0124] The housi ng
431 is made of a single nenber. Hole portions 433 that individually house

t he connection termnals 432 are forped in the housiqr;g 431. The hol e
portions 43Ty Shetd dikfreter Hof e u Isidtatariblad dseedissctofode pin

portions 432h.ang W&V%Hsﬂén{ﬁfnﬁr? M 0 10, Of f %{z}tdéo g%tigfrﬁdn}g}ﬁ{g hol es

433b that have a dianeter slightly |arger an t I ate
portions of ndmbeonmmctionderdl hadsed32. Thetlsinnldasd anetsdr reodbesrs433a and
~the large dianeter .hal.es 433b are forned in a stepped hol e shape having the
sane axes. WHeRTHd'® ‘%é}?%’?&ﬂ%ﬂféﬁlﬁfﬁ%@l%@fqﬁg C&‘?é‘?r“—teéc?i rH’?g‘ehousi ng
431 havi 5g Ssgtehewd ragd Wies e £ oneEt hofe ties dal 1432 are inserted from
end opening surfaces of the large dianmeter holes 433b. [0125]Fig. 20 is a

di agram of tHe&l&kkuct urBriardurPedEnemiler poser 430 in the probe card. In a
state ShO\Nn I n Fllgp&%%g(’zé%ff%?ac%gg?éﬂ?{;lyo V@%ngregdbog&_@%d Oa{]g:}}ehe

| oosel y wound portions e coif spring portions a bend and cone
into a substmngsatt yictaselyn at4 acheash st@d Bl ynchd i penofcdim leatiradespi n
portions 432h of the conpection termnals 432 come into contact with the

el ectrode padd@iMAr 2F19I et SPR/IIIPERSFFTRRT 10T P’ He BIHeI hdHd 2t i ps

of the gqlectipderfidl POr thans, AJZE ©frd her conneatdon d@idd il 432 cone
into contact with the el ectrode pads 112 of the substrate 11 to thereby

establ i sh elideetidses Ponnedhsonbet WeenthdersubSireing Merdret tie spece
transformer 4, 30 LRI BREAUSE, 1 8L 8GL e P 1Y POt A £i35P AR A32C

16, and the leaf spring 17. The probe head 15 houses and
holds the probes 2 previously described in the first

15 embodiment.
FO0122] The structure of the interposer applied to the
probe card of the third embodiment is explained in detail
below. Fig. 19 is a partial longitudinal sectional view of
the structure of the interposer applied to the probe card

20 according to the third embodiment. BAn interposer 430 shown
in Fig. 19 includes a housing 431 as a base material and a.
plurality of connection terminals 432 housed and held in
the housing 431.
[0123] The connection terminals 432 are formed in a coil

25 shape formed by winding a conductive material. The
connection terminals 432 include coil spring portions 432a
wound to have a cylindrical shape and a pair of electrode
pin portions 432b and 432c tightly wound in a tapered shape
from both ends of the coil spring portions 432a. The coil

30 spring portions 432a include constantly wound portions 432d,
tightly wound portions 432e, and loosely wound portions
432f formed at pitches relatively rougher than the

cénstantly wound portions 432d, With the connection



“are tightly wound, electricity is transmtted in a substantially axial
direction via portions that are in contact wwth an axial direction of

wi ndi ngs. Therefore, an 49 electric signal does not flowin a coil shape
in the electrode pin portions 432b and 438c. Consequently, the nunbers of

wi ndi ngs of the electrode pin portions 432b and 432c do not affect electric
performance including the 5 inpedance of the connection termnals 432.

0127] The el ectrod rt 432b and 432 f.or med t d
Shape and 1 dAITENIY 19 AUEAR W § REEH Lt o ond FEP and 4L,

respectivel )pre-mfﬁ{@f@rt&angle |§r&@&$¢éﬂ1§‘rir@g reduges fddict uaddiony igbRQYd ons
of 10 projecting ends of the el ectrode pin portions 432b and 432c and bring
t he projectififendsen e WRTHHh cUht BREiRd ks cbht atteFaHsssed [a@E28] Wt h
the probe cay Qf&&ﬁ% yding to the third embodi ment of the present invention
expl ai ned above e 15 sanme effect as is achieved in the first enbodi nent
can al so5be grit#yved. TIO&ZQ:}Wirﬁgtm pt oheadar df ac cairrdj g teanitche t Malck

enbodi nent Iurallt of. connection termnals that are formed in a coi
shape and haR/%‘P 4ﬁ:;iﬂlfr}é‘“l‘tthJ“ Cg‘baJa{%tkP@rls%r QPP P he

i nt er poser. J@ﬁﬁfﬁﬁ@ 4ﬁi‘eaf@sﬂﬁﬁﬁéd’el:@%ﬁl@cﬁé@:ﬂlﬁfrm1”.a| STl e

i ndependently from one another and it is possible to cause the interposer

to foll ow deﬁ@rmm@nﬁlw imeledbsinrat b dhaneher spakes t4imsfidraternolas a

result, it os |b| £.49 even r of . wi re from br eaki n because
of the def or |0J?1 0 (%11 gu%s? o Jémg%da?% and Yehstor rrf\e\rrOm COhit

10 off and large diameter holes 433b that have a diameter
slightly larger than that of intermediate portions of the
connection terminals 432. The small diameter holes 433a
and the large diameter holes 433b are formed in a stepped .
hole shape having the same axes. When the connection

15 terminals 432 are inserted in the housing 431 having such
structure, the connection terminals 432 are inserted from
end opening surfaces of the large diameter holes 433b.
[0125] Fig. 20 is a diagram of the structure around the
interposer 430 in the probe card. 1In a state shown in Fig.

20 20, the constantly wound portions 432d and the loosely
wound portions 432f of the coil spring portions 432a bend
and come into a substantially closely attached state and
tips of the electrode pin portions 432b of the connection
terminals 432 come into contact with the electrode pads 141

25 of the space transformer 14. On the other hand, tips of
the electrode pin portions 432c of the connection terminals
432 come into contact with the electrode pads 112 of the
substrate 11 to thereby establish electrical connection
between the substrate 11 and the space transformer 14.

30 [0126] Because the electrode pin portions 432b and 432c
are tightly wound, electricity is transmitted in a
substantially axial direction via portions that are in

contact with an axial direction of windings. Therefore, an



[ 0130] According to the third enbodi nent, the connection termnals of the

i nterposer include the coil spring nmenber alone. Therefore, |ess nunber of
conmponents are required 30 conpared with the connection termnals applied
to the interposer according to the secongyenbodi nent. Thus, it i's possible
to further reduce the cost required for manufacturing and mai ntenance. 50
[0131]It is possible to apply the interposer 430 explained in the third
enbodi ment as the inter %Sﬁr of the probe card according to the second

embodi ment . SRS & S Sp &S A% ¢ iEn i $§%PRel8etBRd screw

menbers St hnugh ke Jint @RS 438 2enlnhave d.0 l@l%n%%ﬁﬁ%ﬂth?, the
predeterm ned positions. [0132] (O her Enbodi nents) The first to third

enbodi nent s naundedes exfi bddddibgce ofs thise elestt noside pifowocdippisng 38t anke

present inv ion. 10 however,, t-he.present Jnvention i ot t e
restricted ?gEthﬁ W%R;ggiﬁﬁﬁs%%%ﬁ%§%ﬁ \ﬁ%ﬁoﬁﬂﬁg%ﬁr%%?ﬁ@éngfgggprobe card

accordi ng t anpretiefe ematisTeinmeictike presamalisnvertion. In a probe card
401 shown in F%%j 21, a probe head 403 having a sqyare surface is held on a
0

substrate 4021¥5Jlof aTdies&1SHdFONY P4 S8 S g 3404 3RavitdgCaRT8ut er frame
of the same éf%,g%?ehe 1$Nap&-4 eqje%f’]slhrépteh%rﬂf qhe; jGardh Al 1 shages of can

_interposer a space transfornmer (not shown) are dlso fornmed in a square
shape. Paw tper teilens il foerdeed 1i2n aand ilfhler respectively. Therefore,

it is possible to reduce fluctuation in positions of

10 projecting ends of the electrode pin portions 432k and 432c
and bring the projecting ends into uniform contact with
contacted members.
[0128] With the probe card according to the third
embodiment of the present invention explained above, the

15 same effect as is achieved in the first embodiment can also
be achieved.
[0129] With the probe card according to the third
embodiment, a plurality of connection terminals that are
formed in a coil shape and have axes parallel to one

20 another are applied to the interposer. Therefore, the
respective connection terminals move independently from one
another and it is possible to cause the interposer to
follow deformation of the substrate and the space
transformer. As a result, it is possible to prevent a part

25 of wires from breaking because of the deformation of the
substrate and the space transformer.
[0130] According to the third embodiment, the connection
terminals of the interposer include the coil spring member
alone. Therefore, less number of components are required

30 compared with the connection terminals applied to the
interposer according to the second embodiment. Thus, it is
possible to furthexr reduce the cost required for

manufacturing and maintenance.



20 circunference of the |leaf spring 404 are uniformly forned over the
entire inner circunference of the probe head 403 and uniformy press the
entire circunference near an edge of the surface of the probe head 403 in a
direction of the substrate 402. Thereforgg it is possible to control, in 25
addition to warp and wavi ness of the probe head 403, warp and wavi ness of
the interposer and the space transfornmer. As in the first to third

enbodi ments, it is possible to inmprove accuracy{_L of the flatness and

paral | el i sml&f3tHe prdbe ‘GamPsBIEF 0IMPARP Y Jheinternosse Hedsi ng area
403p in_whi ¢h hhe RIS head 403 N URRR NG, P | § i LN are
shape. This igtapé’l I eg for exanple, \/\héln t %aﬁﬁgsﬁgo%lrgggiegeloé gg#e into
contact w tkpraEibeutcardhaldcamiiang 5o durar tsercafd amlardaanenft .a Janitkdsduct or

wafer. [0135]In the . probe card cording .to t resent . invention, the | eaf
spring only %fse’t S FSHY T Ztgosr tlﬁbseg?ﬁjirfgeq&l%)ﬁﬁﬁoépeﬁ(%eﬁ’egﬁemgﬁrédge of
a surface ofcHigigl abe 5 rhieathoWy B0 oA pWHSACE LA Bdedwhere the

probes project, in a direction of the substrate. A shape of the probe head
i's not |im tte@ded-aamn edeRIFPedPHbove. For exanpl e, the shape of the probe

head can be regqul ar ]ﬂgpr}ﬁll q.gtg iynlar to that of the interposer and
[Eblf ((%ﬁ(:)tt t etftlhrs &

t he space transftorner In enbodinent. In this case, if the |eaf
spring is fornmedihe Firegultas tocitmyenalodiepe: siafd atedaxifchat abfovishespr obe
head and pawl portions are formed in the |eaf spring to make it possible to

uni formy priédss Ba% atdee G Giferéit L4 hARRIRGE S a8ty dSPect i ve
vertexegpof Hfirevkd r agid 3y &6 pg0naleshiang. i 4 Mo s e f fect S he o

achi eved. [0136] Res'p_ecti ve surface shapes of the interposer and the space
t ransf or mer tdwm.be Kia.clarisianticr iev hef grivhes ek utten athias roade, t he

probe card for, & he R s I GHe SIS SherD &S £1 G pddlisd S OPLI mum

invention. In a probe card 401 shown in Fig. 21, a probe
head 403 having a sqguare surface 1s held on a substrate 402

15 of a disc shape by a leaf spring 404 having an outer frame
of the same square shape.
[0133] In the probe card 401, surfaces of an interposer
and a space transformer {not shown) are also formed in a
square shape. Pawl portions 414 formed in an inner

20 circumference cof the leaf spring 404 are uniformly formed
over the entire inner circumference of the probe head 403
and uniformly press the entire circumference near an edge
of the surface of the probe head 403 in a direction of the
substrate 402. Therefore, it is possible to control, in

25 addition to warp and waviness of the probe head 403, warp
and waviness of the interposer and the space transformer.
As in the first to third embodimenfs, it is possible to
improve accuracy of the flatness and parallelism of the
prebe card.

30 [0134)] In Fig. 21, a probe housing area 403p in which
the probe head 403 houses the probes is formed in a square
shape. This is applied, for example, when the probes

collectively come into contact with about a half to a



20 and parallelismof the probe card is given a top priority.

[ 0137] Besi des, the respective surfaces of the interposer and the space
transfornmer can be fornmed in an appropriate regul ar pol ygonal shape and the
probe head can be fornmed in a regul ar pokygonal shape simlar to the 25
regul ar pol ygonal shape. \Wen the probe head cones into full contact with
the sem conductor wafer, the probe head can be circular. In this way, the
probe card accordln%f the present invention can i cIude a substrate and a

probe head fAFEGT sﬁ5p8§e8tﬁ atﬁfwlgoﬁpggtgﬁaﬁg “fhe shapes 30 can be

changed accqpdizag to @nsmﬁléeﬁ‘io}:ﬁz tesld ekiesluiand tan takr argesgat pattern of
el ectrode pads provided in the test object. [01381lIn the above expl anati on,

t he probes ZAngemtiliontoths2 legdt &6 wic hmdysélmsC@r@d@@tlérorwéﬁIepr%Sath@st
obj ect . Howgy; rrea%l&%n&re?:%%%ea%%'dre Qe Jr %b% %gfgl%ea%%oEﬂ%”gFBBat he

pr esent i nVENtion various t es of "Known can be a
5[ 0139] I § l%e@@VI@h&chrdﬁlbh&uaﬁﬁM&adﬁﬁcihiﬂdaﬂwﬂdﬁﬁ tihike pirobest pebjiertit s

broader aspects is not limted to the §Pe0|f|c details and reﬁﬁesegtatlve

enbodi nent s Ehwiidsg tdesc Alhedh ATt E 3iEcor di FGAPE Wi it&Es PREEET PEE ons

may be made ju %%utll%r%%ht g dHAMINL: SPIdd ey eSCORR O R@1L0 ggaer al
i nventive concept as defined by the appended clains and their eqU|vaIents

| NDUSTRI AL A@BEECABIEhEYpF@iﬁDFWBKU@Sﬁ?ﬂh@d&am%nuiaﬂIﬂ?ﬁﬂQﬂm@lcéhépaccordlng
to the present |nvent|

for a sem condtctdr Y ﬁ%§§j“%5f¥réﬁ%ﬁ%éxéﬁuté%g chg;at %Eéa%#%‘teSt

10 in the flrst embodLment In this case, if the leaf spring
is formed in a regular octagonal shape similar to that of
the probe head and pawl portions are formed in the leaf
spring to make it possible to uniformly press the entire
circumference including at least respective vertexes of the

15 regular octagonal shape, the same effect can be achieved.
[0136] Respective surface shapes of the interposer and
the space transformer can be circular similar to the probe
head. 1In this case, the probe card for the FWLT has
highest symmetry. Therefore, this is optimum when flatness

20 and parallelism of the probe card is given a top priority.
[0137] Besides, the respective surfaces of the
interposer and the space transformer can be formed in an
appropriate regular poclygonal shape and the probe head can
be formed in a regular polygonal shape similar to the

25 regular polygonal shape. When the probe head comes into
full contact with the semiconductor wafer, the probe head
can be circular. In this way, the probe card according to
the present invention can include a substrate and a probe
head formed in shapes other than a disc shape. The shapes

30 can be changed according to a shape of a test object and an
arrangement pattern of electrode pads provided in the test
object.

[0138] In the above explanation, the probes 2 come into



53 CLAIMS 1. A probe card that electrically connects a sem conductor wafer
as a test object and a circuit structure for generating a signal for a
test, the probe card conpri sing: a plurality of probes that are made
of a conductive material and come into cgpntact with the sem conductor wafer
to receive or output an electric signal; a probe head that houses and hol ds
t he probes; a substrate that is flat and has a wiring pattern
correspondi rCU|t stru(% relnf C|n nber that is
nount ed oniﬁ# %ﬁﬁ%ﬁ?‘ fand Hei i tWﬁ?%ﬁB??Fhf@‘ %qun i nt er poser

that is stackegwt,the %tﬁrﬂtﬁag CHpgﬂQLrHtBQ:td aheofp e cfd the:cxuhsty at e;
a space transformer that is i nterposed and stacked between the interposer

and the probe® rréem péﬁ@etwtaﬁgf‘mm%lqrm VAl & affohiPushdwness alodaown

cor mect edt hr. %% themdres coining out on a surface of the
space trans#)rner faC|ng t pro e head; andapluralityof first post nenbers
that havé a MEiZft greaat drs tdian cud hi okemesse ofbdihe athstinatienn anditarithe
enbedded in the substrate fr n1a ortion of the substrate on whi ch t he

i nt er poser iETERHARY o % 1 RAGH-T Hes Siffstiridiided X0 8 probe
card accor didjgedioricd Eﬁéﬂa:lilg LHrgchefe}&%%ﬂ@diﬂg.r@ éﬂﬁcﬁlﬁéﬁﬂ@@wmr for

fastening the interposer to the substrate. 3. The probe card according to
claim2, whetedaritval fiargtinastheariogs megher Vaclagegwodifications may
atleastoneflrstsce\%§% Olﬂ Q%ggtagthro Q&atleast ONe of t he relq; rC|ng 54

11 SPLT 1 QY scope
menber and gﬁe Interposer. d%o car according to ai m mhereln

the fird0 pagdnamiibernsseaaciyd nodusepa ais; réd £ hrodd dyy paid | apprassd ngletabrisﬁugh
the first post nenber in a hequt direction of the first post nenber,

and their equivalents

INDUSTRIAL APPLICABILITY

[0L40] As described above, the probe card according to

the present invention is useful for an electric

15 characteristic test for a semiconductor wafer and is

particularly suitable for the FWLT.



an inner surf ace of the first hollow port ion being threaded, and
first screw nenbers are screwed into the first holl ow portion from openi ngs
on both sides of the first hollow portion, respectively. 5. The probe card

according to claim 3, wherein the first post nenbers each include a
first hollow portion passing through the gé rst post nenber in a height
direction of the first post nenber, and the first screw nenber is

inserted through the first hollow porti@Qn,fomone side of the first hollow
portion. 6. The probe card according to any one of claims 1 to 5, further
conprising: 1. A probledicagdmehber el hatrisallxedonmedthe ssubstrate and

presses and hol ds t i.nterpaser and the, space transfornmer; .and a
| eaf spring that G HkEF f"% Fﬁeaﬁo?dfzﬁatngﬁ%%?ta pafecs]sréds}'“g:n edge portion
of a surface efrddimires gbe beadrevengeatsigngl rdmnfLnRRee itheapdbpecti on of

the substrate, the probes projecting fromthe surface of the probe head.
7. The probe @HY SREPELAIRY: to any one of claims 1 to 5, wherein the

i nterposer includespiuralitPol!gHMdd yhf acanee 408 dRididtake ddralyane
made of a conductive material and resilient in an axial direction of the

connection t el 98I, inkd c@Hact with hbessen edndudtommudéenf tanrdassinieat i ng
mat eri al and &P%LH-]%%% %nple‘TLEgk'ﬂg 81 qui? portions each housing one of the
i nal’s. 8. The™p g

connection termn robe ctard according to claim7, wherein the
connection term na predehhiead tdet housea d&nd siohkedle Igdobaaenber and a

second need| e-1 | kea %@%%&a%%cghggvg.ggffaé aepr% %’%st iap;wi?:gglg pattern
corresponding to the circuit structure;

a reinforcing member that is mounted on the substrate and
feinforces the substrate;

an interposer that is stacked on the substrate for
connection of wires of the substrate;

a space transformer that is interposed and stacked between
the interposer and the probe head and transforms intervals among
thewires tobe connected through the interposer, thewires coining
out on a surface of the space transformer facing the probe head;

- and a plurality of first post members that have a height greater
than a thickness of the substrate, and are embedded in the
substrate froma portion of the subgstrate onwhich the interposer

is stacked to penetrate through the substrate.

2. The probe card according to claim 1, further
comprising a first fastening member for fastening the

interposer to the substrate.

3. The probe card according to claim 2, wherein the first
fastening member includes
at least one first screwmember inserted through at least

one of the reinforcing



a spring nmenber that is in a coil shape and 10 resiliently connects the
first needle-like nmenber to the second needl e-1i ke nenber such that axi al
directions of the first needle-1ike nmenber and the second needl e-I|ike
menber match. 15 9. The probe card according to claim8, wherein the spring
nmenber includes a tightly wound portion that is bendable in each of the
hol e portions and, when bent, cones into contact with any one of the first
needl e-1i ke menber and the second needl e-like nenber. 20 10. The probe card
according to claim7, wherein the connection termnals are in a coi
shape, and eZCMPPRcROfethe iNteTRPSAHr of el ectrode pin portions in each of
which a 25 coil is tightly wound to be tapered toward either end in the

axi al direction; and a coil spring portion that connects between the
el ectrode pirt. porﬂh@n@rOBB mardThQCQr@bechmdCb@tmwlurwﬁanﬁﬂﬂ ai m 10,

wherein the coil ort| cludes d porti.on that
is arranged in a m (?d?grg ﬁ)otsh Xran” Sﬁfgcjtllmolnude gJ:glarc ¥ HDE WPor ﬁ‘é)@tl on

56 ternlnalSpa&s&@@SthﬂbﬁgﬂﬂﬂﬂﬂﬁQEbtmeéﬂumembﬁraﬁﬁaﬂgedghh @1B¢ékndﬁ cthe
tightly woun ortion; and a | oosely wound portion that is arranged
on a side oft?%% Eir§ht POSWItEPSFor ti on ot her than where the constant!ly

wound portion is asfangedsurfawBicitite £0kst h6116W RS riRbA He@ag@nraki ,i n
the constantly wound portion. 12. The probe card according to any one of

clains 1 to 5% urther conprising a second fastening nenber for fastening
the space transformer to thg S¥hstldffembers are screwed into the first

hollowportion fromopenings onboth sides of the first hollow

portion, respectively.

5. The probe card according to claim 3, wherein
the first post members each include a first hollow portion
passing through the first post member in a height direction of
the first post member, and |
the first screw member is inserted through the first hollow

portion from one side of the first hollow portion.

6. The probe card according to any one of claims 1 to 5,
further comprising:

a holding member that is fixed to the substrate and presses
and holds the interposer and the space transformer; and

a leaf spring that is fixed to the holding member and presses
an edge portion of a surface of the probe head over entire
circumference in a direction of the substrate, the probes

projecting from the surface of the probe head.

7. The probe card according to any one of claims 1 to 5,
wherein the interposer includes

a plurality of connection terminals that are made of a
conductive material and resilient in an axial direction of the

connection terminals; and



13. The probe card according to claim12, wherein the second fastening
menber includes secondat | east one second screw nenber inserted through at
| east one of the reinforcing nenber and the space transfornmer. 14. The
probe card according to claim 13, whereinsthe second screw nenber
penetrates through the space transforner passing through a center of
gravity of the space transforner. 15. The probe card according to claim
13, further conprising second post nenbers equal in nunber to the second

screw menbers, wierEe e SetontP prade rehiwr siikevkr bl kit wqaland t he
hei ght of t ey diddds ROSH JIRIDRES. o AL AL & &P0edded: 1), g, Sybstdal ¢ 4 om a

portion of the substrate Ich the 1 nterposer penhetrate
t hrough t he Substomate;tieacht¢meinalisng a second hol | ow portion passing
t hrough the second post nenber in a height direction of the secondpost
menber, an inner surface of the second holl ow

portion Bei ng. t hreadgsk o $8E 0N SEd BYY NBIDET $1.Ar'e, Spiemed, itho the 57
second hol I ow portion from openings on both sides of the second hol | ow
portion, respEEt¢aielgn termglalmheegrlobenehide according to claim 13, further

5 conprising seco (ber s .0 nuober_to the second screw
menbers, wherein apdfPPét% hﬁggsecéo?]ldle}g%s GEI{rlrkge er's h%vsee%orh%ing%e[&eeqﬁﬁke[o t he

hei ght of t heefibeste pasthaneiters, t e e e fpegdeed in the substrate froma
portion of the substrate on which the 10 jnterposer is stacked to penetrate

through the subst? atRF I EAJIHFINET ddidly ° set dhd-Hol | iBfratdn passing
through 1phe secontPOSy BHHEEEd Nerde hel gt diderdipn Ofnddis Sacpnd, post

menber, and the second screw nmenber is inserted through the
second 15 hot¢@wWnporesdre friom drrinye teswih t hlea s ewohalt hbl teowt jpord i@h.thel 7.

The probe card acGRIAing 10 &' AlBd o oLl N 106§ 500N SOT U TRIRSL,
match.

15 9. The probe card according to claim 8, wherein the
spring member includes a tightly wound portion that is
bendable in each of the hole portions and, when bent, comes
into contact with any one of the first needle-like member
and the second needle-like member.

20
10, The probe card according to ciaim 7, wherein

the connection terminals are in a coil shape, and each
include
a pair of electrode pin portions in each of which a

25 coil is tightly wound to be tapered toward either end in

the axial . direction; and
a coll spring portion that connects between the

electrode pin portions.

36 11. The probe card according to claim 10, wherein the coil
spring portion includes
a tightly wound portion that is arranged in a middlé,

in the axial direction, of each of the connection



a bolt one end of which is brazed to a surface of the 20 space transfornmner;
and a nut that is screwed onto another end of the bolt. 18. The probe
card according to claim17, further conprising second post nenbers equal in
nunber to the 25 second screw nenbers, wherein t he second post
nmenbers have a height equal to the heightcof the first post menbers, and
are enbedded in the substrate froma portion of the substrate on which the
i nterposer is stacked to penetrate through the substrate, 30 each i ncl udi ng

a second hol |l ow portion passin hrough the second post nenber in a height
i rection of SHTRSELENE HaRtE AEDEMO A T Borar A3 REERFERE i daAct he
second hol | oWwpdMts &ehsaYr WeRPENBOEFd8 6f @RRe second hol | ow portion.  19.

The probe card aceongdbBe1{ vl Pok2iowhensi i<l BerbALeE RS &N siAs!ddese5a
plurality of connection termnals that are made of a conductive materi al

and resilienttightdy aevad goreéenoatbert Kear owrees i Wi (eanAtRalEy angnd
a housing t Nilonl:ss JRLE Al Ahdd)S h b ith BREST Al Aithd Rk ki ty
of hole port#%hs eacﬁ hOJ%I g one ?%J%glthe connec |d%q%%%n?%3 sﬂy%' b The
probe card adevortdiengonstehsilm voundherefiot he connection terminals each
i ncl ude a first needle-like nmenber and a second needl e-like 15
nmenber each having a tapered tip; and a spring nenber that is in a
coil shape angd.redHei erbby candestsotdiend idcstanpeedbesti &eaimihercd ,t he
second needl e-1i ke nmenber .such that axial directions_ of the first

TR St ot

needl e-1i ke Taf@"PhH&SLBE oA d®hE $ e Hshismber for fastening

the space transformer to the substrate.

13. The probe card according to claim 12, wherein the
second fastening member includes

second at least one second screw member inserted
through at least one of the reinforcing member and the space

transformer.

14. The probe card according to claim 13, wherein the
second screw member
penetrates through the space transformer passing through a

center of gravity of the space transformer.

15. The probe card according to claim 13, further
comprising second post members equal in number to the
second screw members, wherein the second post members have
a height equal to the height of the first post membersg,
and are embedded in the substrate from a portion of the
substrate on which the interposer is stacked to penetrate
through the substrate, each including a second hollow
portion passing through the second post member in a height
directionof the second post member,

an inner surface of the second
hollow portion being threaded, and

second screw members are screwed into the



20 match. 21. The probe card according to claim20, wherein the spring
menber includes a tightly wound portion that is bendable in each of the
hol e portions and, when bent, comes 25 into contact with any one of the
first needle-like nenber and the second geedl e-1i ke nenber. 22. The probe
card according to claim19, wherein the connection termnals are in a coi
shape, and each 30 incl ude a pair of electrode pin portions in each

of which a coil is tightly wound to be tapered toward either end in the
axial dir ecﬁeocrﬁncgr?&’lqb{@' %Ortloa? ctg‘?qm T HG GortT S Hh &t desn e ttdh et ween

the el ectrodedidy RIIANDortion3.redpefrioRa card according to claim 22,
wherein the coil 5 spring portion includes a tightly wound portion

that is arranged in a mddle, in the axial direction, of each of the
connection term ngls; constant | y waun ortign that is
arranged on lgé’r'si e 1 FHPS e g%%oyrd\;\%n &Opoci’]ta\%;dugndsturqcher a | oosely
wound poft i arrighatsiirgy afgan@eat angise Ofediia tirghunpasound fpr tion ot her
t han where the constantly wound portion is arranged, in which a coil is

wound nor e 1S66AY SHEY iMEHIE ottty wound porti on.
the second post members have a height equal to the

height of the first post members, and are embedded in the
substrate from a portion of the substrate on which the
10 interposer is stacked to penetrate through the substrate,
each including a second hollow portion passing through the
second post member in a height direction of the second post
member, and
the second screw member is inserted through the second

15 hollow portion from one side of the second hollow portion.

17. The probe card according.to claim 13, wherein the
second screw member includes
a bolt one end of which is brazed to a surface of the
20 space transformer; and

a nut that is screwed onto another end of the bolt.

16. The probe card according to claim 17, further
comprising second post members equal in number to the
25 second screw members, wherein _
the second post members have a height equal to the
height of the first post members, and are embedded in the
substrate from a portion of the substrate on which the
interposer 1s stacked to penetrate through the substrate,
30 each including a second hollow portion passing through the
second post member in & height direction of the second post
member, and

the bolt is inserted through the second hollow portion
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from one side of the second hollow portion.

19. The probe card according to claim 12, wherein the
interposer includes

a plurality of connection terminals that are made of a
conductive material and resilient in an axial direction of
the connection terminals; and

a housing that is made of an insulating material and
includes a plurality of hole portions each housing one of

the connection terminals.

20. The probe card according to claim 19, wherein the
connection terminals each include

a first needle-like member and a second needle-like
member each having a tapered tip; and

a spring member that is in a coil shape and
resiliently connects the first needle-like member to the
second needle-like member such that axial directions of the
first needle-like member and the second needle-like member

match.

21. The probe card according to claim 20, wherein the
spring member includes a tightly wound portion that is
bendable in each of the hole portions and, when bent, comes
into contact with any one of the first needle-like member

and the second needle-like member.

2Z2. The probe card according to claim 19, wherein

the connection terminals are in a coil shape, and each
include

a pair of electrode pin portions in each of which a
coil is tightly wound to be tapered toward either end in

the axial direction; and
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a coil spring portion that connects between the

electrode pin portions.

23. The probe card according to claim 22, wherein the coil
spring portion includes

a tightly wound portion that is arranged in a middle,
in the axial direction, of each of the connection
terminals;

a constantly wound portion that is arranged on a side
of the tightly wound portion; and

a loosely wound portion that is arranged on a side of
the tightly wound portion other than where the constantly
wound portion is arranged, in which a coil is wound more

loosely than in the constantly wound portion.



