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1 DESCRI PTI ON PROBE CARD 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to a probe card that

el ectrically connects a seniconductor wafer as a test
object and a circuit structurg for generating a signal
for a test. 10 BACKGROUND ART [0002] I n a sem conduct or
test process, a conductivity test is sonetines
performed to detect a def Y uct by bringing

pr obes havi ng conductiviﬁ&ﬁ%%gﬁgﬁgﬁfve probes) into
contact with a sem conductor wafer before dicing (WT:
15 Wafer Level Test). Wien this WT is perforned, to
transfer a signal for a t BEPBgeh&RBted and sent by a
testing device (tester) to the sem conductor wafer, a
probe card including a | arge nunber of probes is used.
ITEg¢HE QLT FIRID pr obes are individually brought into
contact with each of dies on 20 the sem conductor
W W | e ok 2 GRS By AR PRl B4R, Card

Hayey ele hgcausiel vl ctuindrads dn apmMIald®r as a test
t housands dies are fornmed on the sem conductor wafer,

i ebjekesacbmsi dgrabl e T HHCYTY e 651 e @ Hidohdudignal for

wafer.. Thus, an increase in the nunber of dies causes

hldﬁer ‘cost. 25[0003] To sol ve the problenms of the WT,

remetkguNm aret hod cal l ed FW.T (Ful | Waver Level Test)

is also used in which several hundreds to several Egp ,
&Wlty

t RisEnds phoiesS HMHE T ST VIS BStgHS i it & Esi
wdh ald orpatideaste arMdd oo t @ hald frditassOprdduct

sem conductor wafer. In 30 this nethod, to accurately

By rigyr el py abesod hitloacomt aeendwa il vy seraebrducteorrobes)
wafer, there are known technol 0gi ' | i, :
ﬁﬁﬁ?i%ﬁ&ﬁa%%aﬁPg&fnﬁeﬁ%éEP%ﬁéﬁﬁﬁﬁgépJ§q%%§ﬁ$%?%33ng (WLT

keepi nandhel pasat ) el iweorcihe Wiatnegseofommed, proobderansfer
card with respect to a predeterm ned reference surface

ahas F @2 hi G0 y2 aeR b AV A TGy E¥eMEchdiitiond device
E‘?%%éet%i)oa%]ﬂﬁ‘et_@éﬁié&a&é@& CONELC! Of YRS disidIG i 1uding

card, It 1s necessary to obtain stable contact
r sl stgmceuitet neeh proves bf wed probe W dildhd the probes

%ﬁ%tjgxg(ﬂfxé@?@a‘f’lf;F avided in; the semconduct,or. WAl &f¢ gies on
ﬁhe semiconductor wafer while the dies are scanned by the
probe card. However, because several hundreds to several
ten thousands dies are formed on the semiccnductor wafer,
it takes considerable time to test one semiconductor wafer,
Thus, an increase in the number of dies causes higher cost.
[0G03] 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 least a
quarter to a half of dies on a semiconductor wafer. In
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
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resistance is related to a | 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 obtain stable contact resistance between
the probes and the electrode pads in the test, it is
inportant to accurately control the stroke of the

probes within a predeterm ned range. 15[ 0005] Patent
Dohferfatl Widparese oot &t APPISICACTaR Nesi FeE5ER1RS.

2005-.1646 Pat ent. QEQ% %? Pat en :
/é%ﬁ%%ﬁﬁi%ﬁ% EZFH?Eﬁ%ﬁSKb. f%%ﬁ%gﬁﬁgéggé?eﬁfmlconduCtOr
Decieent 3: Japanese Patent No. 3386077 DI SCLOSURE OF

I NVENTI ON PROBLEM TO BE SCLVED BY THE | NVENTI ON

(G0} Hone vt Feierd 1 (TP 6P ¢ r J5ad Yo in P
acoM atel Vi Loptdldad; dd ApEUIAGE B0 dfacthee2Istance
parallelismand the flatness of the probe card with

respeRan tRr e afetdranimedP e «fagice SerciEe dgr @ads
larger,tha [of0) | th f.+t he
A, B e R R e e R R Rt e
pfiest arnats be: lcolddedta welyedat gughtt dcnto cdvet agobes . It

with the sem conductor 30 wafer. [0007] A probe card .
AR GRRF FST 1RRS 21 g St 4 Blberriegases in

A B M T NG PALASID 0N EhSWHAES t hanRGlefore, to obtain
her'efore, deformati on such as warp and wavi ness tends

totalgleoceurtdar trsstibmoatiee tves the prok@ornst the
deterjoration.in. ac ' of, t:he f d .t
;éi%ﬁ?%ﬁl% %)Stﬂg eﬁ%ﬁ%%ggrdﬁézggf". reovggiaéa%rately
hesaussl fiustiatdlon éh the pidlednesistlofn @ golatrtermined
resist {an insulating film formed on the wiring
patt¥¥ n on the surface of the substrate is |arge,
;Léﬁ@y arity may occur on the substrate. In addition,

en the probe card is applied to a WT, it is likely
t haten heDsameepr obl efpoeeses Fatent ewmplbfcation Laid-Open No.

FGLEEEN Ty one t housand. [ 0008] Ac. descr i bed above
iPat@nﬂiﬁééﬁméﬂttbzTW@ﬁdNEQQCH&GEE%yApplication Laid-Open No.
2005-164601

Patent Document 3: Japanese Patent No. 3386077

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

{0006} However, even if the stroke of the probes can be
accurately controlled, if accuracy errors of the
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
wafer,

[0C0G7] 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



keep the flatness and the parallelismof the substrate
conpared with other nenbers gonfiguring t he probe

card. Therefore, there is a demand for a technol ogy

that can inprove the accuracies of the flatness and

the parallelismof the probe card w thout being

af fected by such deformation of the substrate.

[ 0009]. The esent jnventi .has beep_achij eved, i.n _wvi : .
OfOTHE AP0V UBPEFELS and L 1§ n®RofS5tC pfiqpg loTation in
| iveAit11 de0 gfr @hied€latpesbeatdr thé hadr el imy efe theeentire
accuracies of the flatness andniﬂe Eara]IeLisn1tq§{%§él £
r RFEARA 6859t YRERIMRIe BFCAHSENCEIOT et Bt it FBR it grmess o
sybsbliabe MavisRof &, WhkLgt PagtENm) MEANS bAR 1ROV NG pattern
PROBLEM [ 0010] According to an_aspect of the .

prass Ehe FURiafs oA, the pubberaid d Sel@E¥®i darPPUdaRmbY Ry occur
a &?@h%OQQgQE%w@f 8, a8ig3chisat Q@éﬁcéhea?@oﬁe% £4lils applied
structure for generating a signal for a test. The

priobe ¢AMd iihciadbtkalplihad ithe shmgr pbeblehapcaies in a test
made of _a- ' i_al. ' - :
w th % RersEaHCt b R PE e pB e i ) @17 BERGer one ate
electgaedirgy gnad ;thaupendbe head t hat houses and hol ds

th raobes;_ a._substrate. that .is. flaf_an 4 has

ot R et 128 ieEe L BEh BRiVR, troid RELEFT Fo BBty agurately
a k&b -eleCF Dgr NBsdend bhé geramwitieth of dHe sabbsta6é &ompared
and, rei nforces_the substrate; an interpg§§{ thgt i?

st%t KR ACBAT (IRESERTTH G I I EE PPEIF I wi FBgTBFOTe, there
t heg sUbsddale rA SPreenhbaBsl,otABE &AL ihSrdvd efOSRGuracies
and st ackedbet weent he i nterposer and the probe

head .
arfef then FletmeseneBAVElS RAtSHY QHEMPEeshEPFRPe card without
Coﬂé‘ﬁ?%e?ffé’&%&ﬂtbﬁ} he iR EBLREE 1 oh N W &S5\ GT G OUt
on a surface of the space transforner facing the probe
heb@00dnd aTlht praiseny biventinn pastbertirschd evhdt ithaiew of the
a ' r . 1.hi of -t : ;
arere bR, MRS Lr (e VBERLR o provide
t he2 subisd redwed drhathicein timpriontecpeseccisastasked the flatness
penetrate thr .t he_substrate. 011 he_probe car
R
f asf eldifagrialtd onnd £rapesies t i ot é haviwmbsh natrd ng[ RH2Hrn . MEANS FOR
I n_the obe card, the first fastening nenbernnay
in%éﬁ %ﬁé PROBLEM at least one first screw
mepbero] nserted through at | east one of the
rei nforcing nenber and the interposer. [0013]
In the probe card, the first post members may each
| ncl e, ,aifd 86 191dPUROLE 11G PRESEAE {AFOMILE N8 probe card
first post menber in"a height direction of the first ,
posiepenberllwronpaeEs sugtntecpiucher WRESK R tet object and
portj. 18 ' ; . irs
o St B L3 BREE arina g siqnal fop g ey | The probe
pocatrdrnnflodespepilngsldny bdt hbrebdesheft ahe maidesef a conductive
hol | pw portion, respectively. ] .
e RE B s el PRES 19t 6 L e eemgpringipor water co
i nekudeva dr rost-plnel have partidion spagsilnga tprcheghead that houses

and holds the probes; a substrate that is flat and



S the first post nmenber in a height direction of the
first post nenber. The first screw nenber is inserted
through the first hollow portiongfromone side of the
first hollow portion. [0015]

The probe card may further include a hol di ng nenber
that is fixed to the substrate andpresses and hol ds

t i nt er.paser an t he space transfar and a

SRt TR L pRr st oo PREShaA SRS Neb s, 2lng it cftmectures
ana eelgen POFd e rfmbRerS litlhfa&C&sofnotheﬁr ohetheagubsterate and
entlre circunference in a direction of %ﬁ%_substrate

THEE HR e LOFet LT otk & h& s LR FEERCBET (iR B Frkaf on the

[ 09483 AL d N ProReLdiGn U wiRker pesSenaByubBeL&Ee; 3a space
plurality of connection termnals that are nade of  a

comamm@n@mtmt ap iahgrpespiisastsfackasd keGwgen the interposer
ér?&tﬂh%nngggbghk‘?eaccpré?ﬁcfzfé’ﬂsf% naliervand §m819§'%1'ﬂ9w1res to

t hat e of an insulating material and i ncludes a

pl loe atdrine dfedhdlheopght Ebasivhehrheesi nrond sfs chaing out on

fﬁn?she(:tép(r)g é%ggirn% s;i)%cej: Q:%Hsformer fac:LngI em?robe Head and

connection termn
I ngl plieral fiy sif rfée@ltepbskememh@es Ak alasecanuelght greater

s bR TRRSr SRR, A LaP el b LnBldaga in the

cogngst satd erf;mraspoﬁ@mﬁ ©f|ﬂH(£51ﬁEﬁt)ﬁaité ente detiondnterposer
needl e-11i ke nmenber such that ax dlrectlons of the

fi+St ShHRTME- 13 IRENRHIES Shdors §Bfeoﬁa REERFR: 1 i ke

mepheL, et ch. [0018]
In the probe card, the spring nenber nay include a

tightly wound portion that is bendabl e ITH%eRERPBICA e
hol e porti qpg, cien R8se %.oﬁﬁcrs'tnffgsﬁgﬁiﬁgtmen%er for

W th any one of e first needle-like nenber and th
seﬁ@ﬁuené@@il ehe | ketemm@rr. tPo6Le) Substrate

In f probe card, the connection termnals nmay be in

a é shape, and each may include a pair of electrode

pin portions in each of which a coiln thetpuiitd gawndurithe first
to_be_tapered omard ei ther_end ?n the axia

di F8eEFH gﬁﬁ@ §Tcoi | spriy pBFtRdR that connects
bet ween t he el eatr Delgstpichepot tsONScrdwO20ber 1nserted.through

In th r obe car the coil sprin rtion i ncl ude
b oRERS v b ptS i iR Loo e RGEaTA HHe HiHed poser
inrpbespxial direction, of each of the connectlon

termnals; a cons tant |y wound port ion that
arranged on a side of the tightly Wﬁhﬁ&%ﬁﬁQb%ﬁarémdjﬁfflrSt

l o y | agr 91 Bl f
| PREELIPURLECROS) |00y URkr| Rt 05E 89,88 Slon pasaing

cohhranghwhﬁoﬁmuspmqstomembenarmaﬁ ded ghitndiveehien e8ithe first

| oosely than in the constantly wound
popﬁ%on. ﬁ%%gi] . an
inner surface of the first hollow 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 portion passing

through



The probe card may further include a second fastening
menber for fastening the spage transformer to the
substrate. [0022]

In the probe card, the second fasteni ng nenber nay

i ncl ude at | east one second screw

menber inserted through at | east one of the

rei.nfarci ng_nmemher .and .t he t I Yer.

& B oRtRE e iong 809 AN s H1 % rse post
ongnfert heThechnek s yeawwerhbes penetgattesi through the first

space transfqrner. passing throu a center .of ,gravity.
ofhcf]ﬁéj“é FoLE lPinaﬁ§BE‘r RBF. Sl‘?%o%%]hthﬁ} e§ Sg%élocl&?’&’ portion.
mayn d1t her include second post menbers equal in '
nunber to the second screw nenbers. The second post
menbers may have a height equal to the height of the The
figsipPastqmenbers, and ar engpiedded d thd NS HBIHANG member
froma portion of the substrate on which the .
i ntlertpds 61 xed tottdukeubsorafenand Rressas enghalss the interposer
substrate h, ] ' a n ; ; ;
o TS PPaReasE e T hP e R e Cea s Py Shapdp Fired o
a tied dhtl ddingeneinber gind beeseeoneh poige pebaen @h a ansface of
surface of the.second _hollow portio i . )
THPS ke bEfdinare e e BRI 4% p i pn of tne
hod-hiowe poid | omher pprobpenphgseon hodmh tiadesirdfacehef the probe
second holl ow portion, respectively. [0025] The probe
carepd. may further include second post
merders) equal in nunber to the second screw menbers.
The second post nenbers have a hei ght equal to the
hei ght of the first post menbers, and are enbeddetfitfe probe
th b t ortion of e a A &R of
th%alf%t Zgr%%s%réelrl?‘gsst%ggked to pefr]?téL rgtﬁg@tﬁﬁ%o‘%%%he @}h
subsnnetielorsehminsl aditmf arseesiviohct FERAPBELVE Mrbsgdal and
Sl Pgs{rf:[&l{'tgrir{ hc\% %%‘i%%??é&t{@ﬁb@f dH: %o@l@ﬂe@@tion terminals;
diréction of the second post nenber. The second screw
meabédr housirsethed itdmadg b ftareisevbatingmagwrpedtdrohincludes
fromoone .side of t.he secon al l,o £11.0 -
| RS e Se TS REPEREE Ry o8k dhe b Ui poppect on
a betrwimdies end of which is brazed to a surface of the
space_transforner; and a nut that is screwed onto
ancPhtf! end of the bolt. [ 0027] The probe card

In the probe card, the

connection terminals may 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.
[0018]

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

contact



8 may further include second post
menbers equal in nunber to the second screw nenbers.
The second post nenbers have a hei ght equal to the

hei ght of the first post mehbers, and are enbedded in
the substrate froma portion of the substrate on which
the interposer is stacked to penetrate through the
SH@EBréﬁﬁoﬁé‘C@fiﬂ% ugh P8t anSe8Ded i ke member and the second
hol I owpor t i onpassi ng through the second post nenber in
anfedgnat l die ceemeir of the second post member. The bolt

i? bfgfrted t hrough the second hol |l ow portion from one

'8e of the second hollow portion. [0028] In the probe
card, the interposermay include a plufal Ehg pFobe card, the
connection term nals_that ar f_.a: €0 I\
aparea Sn e te, T B TR £ cSLEINE ot each may
conagatieanphernhallsc apdeaphoysimg driratin sacldd ghiagh a coil
insul atjng materjal and_includes a plurality of.hal .
oobt F o L cTPish dion F o v Er Srh EORBRRCE T BhY (S a he axial
[ @928 tion; and a coil spring portion that connects between the
In_the probe card, the connection term nals nay each
i RéPGHECGSf PHRtPPEeHPREt | ke menber and a second
nggghg)! i ke member each having a tapered tip; and a
spring menber that is in a coil shape and resiliently =
connects the first needl e-like nenbér themrobsesnd, the coil

(PPEL R ke omper BhirPRe e A ELE AR Rdfeion chac

mésbarranged.id @080fdle, in the axial direction, of each of the

In the pr.obe car.d, -the spri nb i,.he .
¢ PoRPes g e BuRALs ¢ apoFenbERaSirEHol Gt e € ggrranged
hehe: poat cernshanighwhemvdieid poroims; antla bonsaly walhl portion
any one of the first need e-Iikg nmepber . and tﬂ; second
n*é%@te_l.si RETRRGHL ron [%@L e of the tightly wound portion other
| B hbRewREPBEr K& hn i CBPRRRINAO Bok € BhNak SaFPyndA&d ) Mn which
a coil shape, and each include a pair of electrode pin |
p&rdqiohd siwpuartione Lawised Yatkan fnitdie ¢t F3nhbowaupg portion.
bq b@g@red toward either end in the axial direction; -
a 8 a coil spring portion that connects between the
el ectrode -pin portions. [0032] The
| rcRe BEPRENLAIM h0S EOL1RPT! BOCHRY LA B! AGMAS for
atightly wound portion that Is arranged in a m ddle,
i fahendxigalkhdi spateobrankfeanbr otot tiee compsicta ton.
termnals ; a constantly woundportion that is arranged
ort%%2<ilde of the tightly wound portion; and a | oosely
wound port ion that is arranged on 1@ shéd@rebed®rd, the second
tightly wound portion other than where the constantly

@EE SIOAG TBeMRET ar r anged MEYWIRMIWIR a coil is wound

more | oosely ”};ﬁ{‘/lie%.s'th & E¥r S0 WRHRY §1h8Brted through
EFFECT OF THE | NVENTI ON | 0033] According to one aspect
ofatt heapr egenef itleereimforcing member and the space transformer.
[0023] '
In the probe card, the
one gecond screw member or any one of the second screw members

penetrates through the space transformer passing throughacenter

of gravity of the space transformer.



10 - , it is possible to inprove the accuracy of the
flatness and parallelismof the probe card regardless
of whether the substrate having the wiring pattern has
been deformed. BRI EF DESCRI PTI ON OF DRAW NGS
[0034][Fig. 11 Fig. 1 is a expl oded perspective view
of the structure of relevant part of a probe card
acs&géupg to a first enbodi nent of the present

[ ntion. [Fig. 2] Fig. 2 is a top view of the
structure of the probe card according t@heheréhe stard -

mbodi ment_of th ' tign. [Fig. 3] Fig, .3
S a soct i BAKIZHCARE SRohad BRgorimesk iiterd §aUg1 thnunber

[ R @ tikl sEband4s difed midingh-am ofh@ ke eeidvpert Gliembers may have
assenbly of relevant part of the probe card accordin

t o? aheigRYE i TR MhomlR pdsERE FAVERt PBAT mf-*‘ﬁ]P%‘.—’Sr and

51, Fb hpedded ihOBhY I QWA rASS eFhed potevantoPane Bhbstrate
the probe card according to the first enbodi nent of

t hen prles@nt thenigHigmese] Risg sterkedgtoppraehraragkhreugh the
of s@sﬁ)ﬁ’a’?{é’ I gu-Rb ?%{elﬁsﬁg R SRS P6wHSh RY: 36a £E PREE hrough

card according to I Fst enbodi nent ‘'of the presen

i nvkatsewend ppey metibeR gn F hied ohi @htediyeen par thesecond post
sectional view of the structure of probes and rel eva .
pa@%m%?éa:probe head. [Fig. 8 Fig. 8 is a sectionalg"h1nner
Vi suwrbhcd € tShe setond hafl lavwpobei aabe iagadrtiatied.o a

fitﬁt nodi fication of ,the first enbo%jnegt gg t he d holl
pr BEBPCF A RTTH "SHGYS ST FiT Y s R ebffofgrond hollow
Vi 01 oh e ot Sphkai i 6h bathrohtecaf ¢hactaraidgol bowdportion,
second nodi fication of the first 11 enbodi nent of the
prESBRFCEiNAINtion. [Fig. 10] Fig. 10 is a sectional

vi gpppEy the structure of a probe card according to a

third nodification of the first enbodi nent of the

present invention. 5[Fig. 11] Fig. 11 i Sbe BEebegimnd '

vi ew of th‘?na§ztf&&céﬂgleiﬂélﬁd@rs%%nﬁ%&s@ﬁﬁ%gkg%gﬁﬁlain number
second enbodinent of the present invention. [ |g.

12toFthe decdnd waticagmambsirsan BherseewndPas ref have a
r ehSYgH& O@@En%% g.fo the H%??ﬁt ¥ 41RC¢q5-ding Lo rs, and are

secon I ment o e present 1 nvention. I g.
13pmBedded 3in sthe paistalatsedtrioonal pyiewnfof Hée substrate on

L)nggégﬁl tﬁé@ﬁéé‘%ﬁo&ér a:{]s iglgaeé’lpeods Yo ip%%e%?.%%ei @h&gggh 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



card according to the second enbodi nent of the present
invention. 15[Fig. 14] Fig. ¢4 is a diagramof the
structure around the interposer in the probe card
according to the second enbodi nent of the present

i nvention. [Fig. 15] Fig. 15 is a top view of
assenbl ed rel evant part of the probe card according to

t he second e”bOd'QEg;fﬁ%tBQ (§§§ggﬁ%ﬁé§ﬂ§ Bmbers equal

[Fig. 16] Fig. V|em10 asse evant
paarrt naﬁxbarprcmbhecmmbrar sordwngemhnam no@hei tdrghpoft members
sSeco odi nent of th ent entio
g?agve 77 eﬁ‘g $IUAL B0 g %beﬁ’aﬁ% e’cwtg‘le ? ﬁgsgt?%sé'f Jpgnbers,
ofar?cﬁa@e Rl el Th aﬁ@cyubsrtg:att@ ﬁrcﬁm aSpormicdif 6£ atieoubstrate
of the second enbodi nment of thepgéssent i nventi on.

[ Ry Whigh il IPFerPogesedfi Shar<erelhPoPSRRET LS Udtymueh the

of i@ dahe casch @ﬁ@pﬁ&iﬁ@abecénam%wmt{m@aﬁﬁ@through
the second enbodi nent of the present invention.

30{@ geceof Fogt TEYbEF 1 Fahelaht BigEHan of diorerrrd post
%ﬁﬂ@} StHUCTAH € 19flr?§éfﬂgc?{:ﬁ9§n%h'ﬂﬁ Hdedna Iilloﬁlow portion

pro e card according to a th odi nent of the
pr@scsmtonmvsetrde mf. the2 sefping. hodlowiper2Piis a di agram

%&géﬁtructure around the interposer in the probe
cording to the third enbodi nent of the present
invention. [Fig. 21] Fig. 21 is a top vhemhefprhbe card, the

structure of a 5 probe card rdln t 0. anot her .

enbOFHEPTS0f the predBit 1 Fﬁ?& %ﬁ%ﬁ?§;$?Q§?Ctlon

LIS Rfith 4R NUMERAES n[01236F 1 c@nd@,ctive&na@erilﬂ and resilient

40%1? ra%baexfg{ (cjil%re)gg?.gn%gf gﬁg %%%ge%rtlso% ’éermlnals and a housing
that is made of an insulating material and includes a plurality
of hole portions each housing one of the connection terminals.
[00289]

In the probe card, the
connection terminale may each include a first needle-1like member
and a second needle-like member each having a tapered tip; and
a epring member that ig 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.

[0030]

Inthe probe card, the spring
member may include a tightly wound portion that is
bendable in each of the hole portiong and, when bent, comes into
contact with any one of the first needle-like member and the
second needle-like member.

[0031]



4sem conductor wafer 11, 71, 81, 89, 402 substrate 12,
52, 72, 82, 92, 102 reinforging menber 13, 63, 83,
103, 430i nterposer 1514, 84, 90, 1l04space transfornmner
15, 85, 403probe head 15p, 403p probe housing area 16,
86hol di ng nenber 17, 87, 404l eaf spring 20 18, 58, 78,
88, 98 post nenber 18a, 78a, 88a, 98a | arge dianeter

portion 18b, 78b, 88b, 98b small dianet [Walsl d
19wi re 20 mal e connector 25 21, 22, 8:%3?311’1@1%1rb ® card, the

S¥meeditddni kermiendes 21my P24n 8823 HAR4wneand earhkigiclude
22c, 833cC 34cboss

oGt brbh o521 S S BIRBPF BRGEe pb 1 L ieha 802 ks eighely
wound to be tapered toward either end in the axial direction;
and a coil spring portion that connects between the electrode
pin portions.
[0032]

In the probe card, the coil
spring portion: may include a tightly wound portion that
is arranged in a middle, in the axial direction, of each of the
connectionterminals; a constantlywoundportionthat isarranged
onaside 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.
EFFECT QOF THE INVENTION
[0033] ' According to one aspect of the

present invention



30 23, 835spring nenber 23a, 432f, 835bl oosely wound
portion 23b, 432e, 835atightjgy wound portion 30fenal e
connector 13 40 41, wafer chuck 112,141,812, 841

el ectrode pad 111, 124, 131, 151, 433,

, 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
{o034] [Fig. 11 Fig. 1 is a exploded 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 1s 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 view of the structure of a

probe card according to a second modification of the first



524, 631, 711, 712,724,811, 812, 824, 825, 830, 836,
837, 838, 842,924,925,1024,1025, 5 1031 hole portion
121, 521,

10

15

20

25

30

11

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.

[Fig. 11} Fig. 11 is a sectional view of the structure of
a probe card accorxding to a second embodiment of the
present invention. 7

[Fig. 12] Fig. 12 is a diagram of an overview of assembly
of relevant part of the probe card according to the second
embodiment 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 embodiment of the present
invention.

[Fig. 14] Fig. 14 is a diagram of the structure around 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
present invention.

[Fig. 161 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. 171 Fig. 17 is a sectional view of the structure of
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.

[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.



10

15

20

25

30

721, 821, 921, 1021 outer peripheral portion 122,
522, 722, 822, 922, 1022 central portion 123, 523,
723, 823, 923,

12

[Fig. 201 Fig. 20 is a diagram of the structure around the
interposer in the probe card according to the third
embodiment of the present invention.

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

EXPLANATIONS OF LETTERS OR NUMERALS

[0035] 1, 5, 6, 7, 8, 9, 10, 401 probe card
2 probe

3 connector seat

4 semiconductor wafer

11, 71, 81, 89, 402 substrate
12, 52, 72, 82, 92, 102 reinforcing member

13, &3, 83, 103, 430 interposer
14, 84, 90, 104 space transformer
15, 85, 403 probe head

15p, 403p probe housing area

1o, 86 holding member

17, 87, 404 leaf spring

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

21, 22, 833, 834 needle-like member
2la, 22a, 833a, 834a needle-like portion
21b, 22c, 833c, 834c boss portion

21c shaft portion

22b, 833b, 834Db flange portion

23, 835 spring member

23a, 432f, 835b loosely wound portion
23b, 432e, 83ba tightly wound portion

30 female connector
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1023 coupling portion 10 124a,

131a, 151a, 433a, 824a, 825a, 830a, 836a, 837a, 842a,

1025b, 1031bsmal | di anmeter hol e 124b,
131b,151b,433b,824b,825b,830bq%36b,837b,842b,

1025a, 1031al arge di aneter hol e "124c, 824c, 825cnedi um
di aneter hole 171, 414pawl portion 15 181, '

581, 881, 981hol | ow porti on
40 wafer chuck

4%, 112, 141, 812, 841 electrode pad

111, 124, 131, 151, 433, 524, 631, 711, 712, 724, 811, 812,
824, 825, 830, 836, 837, 838, 842, 924, 925, 1024, 1025,
1031 hole portion

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, 131la, 151a, 433a, 824a, 825a, 830a, B836a, B37a, 84Z2a,
1325%b, 1031b small diameter hole

124b, 131b, 151b, 433b, 824b, 825b, 830b, 836b, 837b, 842b,
1025a, 1031la large diameter hole

124c, 824c, 825c medium diameter hole

171, 414 pawl portion

181, 581, 881, 981 hollow portion

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

306 bolt

306a end

307 nut

431, 831 housing

432, 832 connection terminal

432a coil spring portiomn

432b, 432c electrode pin portion

432d constantly wound portion

725 groove portiocon

83la first member

831b second member

1041 pad

W wax

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
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201, 202,203,204,301,302,303,304, 305 screw 306 bolt
306a end 307 nut

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 from realistic ones. It goes without saying that,
the drawings depict some portion as having different
relations and ratios of dimensions.

[0037] (First Embodiment)

Fig. 1 is a exploded perspective view of the structure
of relevant part of a probe card according to a first
embodiment of the present invention. Fig. 2 is a top view
of the probe card according to the first embodiment. Fig.
3 is a sectional view taken along line A-A in Fig. 2. Fig.
4 is a diagram of én overview of assembly of relevant part
of the probe card according to the first embodiment. The
probe card 1 shown in Figs. 1 to 4 electrically connects,
using a plurality of probes, a semiconductor 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
formed in a thin disc shape and realizes electrical
connection with the testing device, a reinforcing member 12
that is mounted 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
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
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
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20 431, 83lhousi ng 432, 832connection term na

432a coil spring portion 432b, 432cel ectrode pin
portion

15

state, a leaf spring 17 that is fixed to the holding member
16 and fixes an end of the probe head 15, and a plurality
of post members 18 (first post members) embedded in
predetermihed places of the substrate 11.

[0039] The more detailed structure of the probe card 1
is explained below. The substrate 11 is formed by using an
insulating material such as Bakelite or epoxy resin. In
the substrate 11, a wiring layer (wiring pattern) for
electrically connecting the probes and the testing device
is three-dimensionally formed by via-~holes and the like.
Hole portions 111, through which the post members 18 are
inserted, are provided in the substrate 11 in the same
number as the post members 18. 1In Fig. 3, a state in which
the substrate 11, which is originally flat, deforms and a
longitudinal section of the substrate 11 is wavy is shown.
[0040] The reinforcing member 12 includes a circular
outer peripheral portion 121 that has substantially the
same diameter as the substrate 11, a central portion'122
that has the center the same as'that of a circle forméd by
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
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
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
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432d constantly wound portion 25 725 groove portion

831a first nenber 831b second nenber 1041 pad Wwvax 30
BEST MODE(S) FOR CARRYI NG OQUT THE | NVENTI ON [ 0036] Best
nodes for carrying out the pre i nvention
(hereinafter, "enbodi nents") a? expl ai ned bel ow with
reference to the acconpanying draw ngs. It should be
noted 14 that the drawings are schematic and a

rekabeon Bt ween ptlhgedhi cl%ne:@s aarr@lwf@trm@ﬁ BgEher 12 is
portion, a ratio

f h sse t he_respect
bt SRRy eniaterd 2, £ RuPrrEr S dRest Bukh BE g1 i te-
0 #e84 shlqdaesminfulkqUuts t%@)hllré@ st hateely tEhe idrad mgserial, a
depi ct sone portion as haV|n%F$|fferent relatlons and

r Koves R tgirdedsi (gl oo ((RaSSaid o diofe fF SRUGL Nt
'?O%4ﬁﬁp|°d%%ep% %&&%@é@%‘%ﬁﬁ%&gi Q%g%H MM B gonal surface

and is formed in a thin plate shape. A plurality of hole
portions 131, through which screws 202 are inserted, are
formed in the interposer 13. The hole portioné 131 have
small diameter holes 131la having the same diameter as screw
portions of the screws 202 and large diameter holes 131b
having a diameter that can house screw heads of the screws
202. An 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
predetermined pattern on both sides of the base material
and formed in a cantilever shape can be applied as the
interposer 13. 1In 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
terminals provided on the other surface come into contact
with electrode pads of the substrate 11, whereby electrical
connection is established between the space transformer 14
and the substrate 11.

[0042] Pressure conductive rubber (rubber connector) in
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
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
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of relevant part of a probe card according to a first

" 10 enbodi nent of the present invention. Fig. 2 is a

top view of the probe card according to the first

embodi nent. Fig. 3 is a sectionral view taken al ong

line AAAin Fig. 2. Fig. 4 is ‘a diagram of -an overview

of assenbly of relevant part of the probe card

according to the first enbodinent. The 15 probe card 1 _
shomhi 9 Frgstha totarepeetriéalPyRgohRecPESSHYrageanductive
PLULALE Lo 010 pT OBER. 2 A Serbconductor wafer as a test

object and a testing device including a circuit

stoueture fms generahe nguassighal 1ior aawiesthg layer on the

[ 0038] The_probe card 1 includes a ﬁubstrgte 1%.that.is 1

200 $bveeef | BPe PRARCAFERNSRAPESANnd r &3I FPEE P REPFLGRALLY
C@@Bﬁ&&lgﬁ W hhnbhest 8ati pHedeYikee, @neekBhEECEPEnsformer 14
menber 12 that is nmounted on one side of the substrate
Maand refniarcestepensbbsuripreclsubatfapiietpygsepngguent
for_connectipn of wr t.h tr.at . _a e

8 e FoRBF o herrEaoFhaf S, ralorsr netaRLi L thignp AR shape.
Wihes gogpectedrhhsdugheirhedi nhedpdser ah3inandaaipgoeterial
head 15 that is formed in a di sc shape having a
dFafiet 8F SHEPMEF PRaA PREE BATEREubIdr &1&°1P1aNg

S%ﬁgé@ﬁoﬁnokhgeaeegﬁgt5aa§%@@%%hc%4b%%%eEQU%%@ apdrricient
hol'ds a plurality of "probes 30 corresponding to a

sefii tbadusl orxpaher oas ot h&éhee sendlgjosciuc tTive woifelye apar ¢he

1 al .include hol di ng nenher 16 that is,fix t
LreeTRLElfnrast, e RalE oSy g 00, linbrigte 31,
13p0and;}t he spacprbhansbannes 14 ifbracst dekeddik® shape and
state, a | eaf sprin%rl7 that is fixed to_the holding
nEABEES 18ndnBORPRe§NENPERBCST 1thd BEhe KOXF1DT, 2&f§ 4°P

p ity of  post 181 fi JRIBEr R ticall
e%géghegxigggfe efgﬁﬁ?ﬁggtp?g%hgﬁg%m%ﬁzhéubstrate ffé yoon
5E0e3pkPhe muordadet anl €dgst 2uct dre afravheairteye odr dhEe

S ERRL ARl MO GPER G315 J LR ALY g e

r esind cohRuthe rsubSterate &l ted tWddig-d .ayahd Waden@gletailed

pattern) for electricall¥lcgpqﬁ$tin tggaé¥;¥¥¥%égu%f the

t RETHESHRg OdeFlge PrObe hea and’ t
probes housed in the probe head 15 are described later.
[0045] 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
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.
[0046] The leaf spring 17 is formed of a resilient
material such as phosphor bronze, stainless steel (SUS5), or

beryllium copper and is formed in a thin annular shape. In

an inner circumference of the leaf spring 17, pawl portions



10

15

20

25

30

10 is three-dinensionally forned by via-holes and the

like. Hole portions 111, through which the post

menbers 18 are inserted, are provided in the substrate

11 in the sanme nunber as the st nmenbers 18. In Fig.

3, a state in which the substrdte 11, which is

originally flat, deforns and a 15 | ongitudi nal section

of the substrate 11 is wavy is shown. [0040] The

r 1 hf o ghrgps menbenenlPe ¥ sicferesobdehy cuharinuewposer 13, the

peri pher al rtion 1 that, has subst.ant i y_the sa

it o S n Rt 0t 150 S RS VTR ot e Vahe Tubt ey
thebv s thee £eAher ch hErSadBrasmEbaén®é . a Sueklgawl portions
formed by 20 the outer peripheral portion 121 and is

f b heeual by dpBEeSshbbe dabihy &l surrheEcRrean et gt | §dge of
I e a - fage: of .t ' oSer
\HOSTyH R0, BICRIRS Elobbenpin 265,81 HE Rt e e
Fsgbstiyatdall ext Bndréfone anaogtestperiphéyahndferst iohtial
of the, central fortlontéZZ to, 25 reach the 0 ter cad 15
pLPRPNET SFSPOFErDH 151 BRAPEGARF e OReS Butr *Par PPRRF af

PRRYT PArg2d s abdet PeoBeNhEall POrEhANbd2Bredfentvaal ity the

of hole portions 124, through which screws 201 are,

i Asest eenbadénepE nedhenrepeeeEnveaPuBbRERENCf20N6f 1RRRIPOSEY

I e R g e

agcsafemaposhhpashatrihbeancaewa 20bsthatgelidyanbbesame as a
hol es_124b havi ng a_ _di aneter that can house, scre

hEadSLB! tPRECSCPEWE 0T E SAECNEAI GRFAPARBEOPRD) 68 -
124crLRoWRI chnkhgaR@ShortbonBMhens 48 9&%5@'@@§@exsgébitions
a reinforcing nmenber 12 is realized by a material o _
hoghthar dagssasuektagoabdnishébenpdRed lacupilayg & function of

h) sushtagoabiEnaEEnes £o
(PRgPefERnd FRaR Rl B P RErarar 1> BP0 ThE=oC

i Rranp@sefet3iBas a regul ar octagonal surface and is
formed in a thin plate shape.. A plurality of hole .
pdPOAdAs 13TRet RPSGgRMRIFER §@rQ®§e23§r§%edﬁﬁggngdportlons
an@af 8FMBdnbh 1bhe dytienrasan tlapEh@Rah® ROrtdkeRSs13lightly
have snal| dianmeter holes 13la having the sane

dilamgeer thens thewtio cpaesisond dhe wabsdals 102 a@d small

| arge di t .hal_e 3 avi j ter. atg G havi
h%&%@eg§?g§Pﬁé§%§So 8#héggg?éﬁgg§%bg! QEVﬁ%é%%bgér%% aving
havidigma tkasemadtien ahaaf tdatthiotk thid mashepeliragdegf portions

an insulating material .such as ceram c a lural ity
ot B 2 GG o G SRR SLies S S rf 4 o dhame ter
P %ﬂi%&%;h@i ag@f.patﬁh%r Rt bRtbhsides ofi dhedbasaoiiow

terial and formed in a cantilever shape can be
appiritédnas 1B8He ((ifitrertpdsdrlop3 PAnt ity dases indifei%h along

term nal s pravided on.one sunfac fit I rR9sEledB Th
cSME NS Ednttac lrvﬁ(ir{ﬁ%& e(gat r}{)egleg%ptg s oecélhrger%space € ©
t haisfoar pRrthidbrand cioneet itine 2thrice rdi aved tse praov i tohed sowmmll
the other surface cone into §$ntact W th elgféréggethe small

padsmstteh dod@iss thzfte Of1, thth Ry RAECt Tt al

CONGRIHAN Hd Bstiabld shed-thetyeen dhecSpdcei31.  screw

transtorner 14 and the substrate 11.
threads, with which the screws 201 and 202 can be screwed,
are provided oﬁ inner surfaces therecf (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
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[ 0042] Pressure conductive rubber (rubber connector) in
25 which netal particles are arranged in the thickness
direction in thin-walled silicone rubber can al so be
applied as the interposer 13 bgsides the one descri bed
above. When a pressure is appli‘ed in the thickness
direction, the netal particles adjacent to one another
in 30 the silicone rubber conme into contact with one
anot heitalshereby the pressure conductive rubber
exhihi,t s ani,so .C:CO tivi he,_electti. .
cgﬁgggﬁion gét%égﬁhtﬁg ggégfrétélelénag?hggégg§%Clng membex
t nanshar nRe 14teapoberappl hed Wwpstdihedobfyi gurenrgntthe pair of
i nterposer 13 using t he pressyre conductive rubber

c

h&FrRYSsabh anehaPact&Pi's CPENPIGAST ARCM t A1fiRE ©F the

SybSh bRt 8oldicBsWiBiNg l ayer xRt RenbRskdesof rbRBectively.
space transfornmer 14 is three-dinensionally 5 forned
byrvithikokessand ttike philke ofTiserepac &0tr angf @0Rescrawed into

h a,requl ar octagonal,.surface substanti al

camgr HETLON PRYERE Pnialpoder "3 SaRA PO FoPsllers 48 are

t Hiirspl ate e apabeBWC b oa FIRAGE nigr angfiesterat4 enighudesber .
an insulating material such as ceram c as a base

ity isabsamatsl 48 prayshg reipdecciss BemPedudicng the

differ, t n e f:1i.Ci f qther,nal -
i Eane AT, AR i ke Wbl 16 Phg the holding
caefibiesi it aoid tther fela fexgparsigon ofarehd astlestedaty Brrews

[ 0044] The .probe head 15 .is forned.in a di sc shape.and,.
hUSSkicand Q) ¢ SR 5B Fi7ed rdSe (MSGei TG B dy To. 1)
13m0k jshowyhieh i@ r2isuerdifRt rdh®epr abesiner @neCtinterposer
vertically on the paper surface in Fig. 2. An array

patd eme dlastieaesh oids the gedisdad tecddrdifig tto ®okiybLpging of
pattern.qf. .t m t ; ; t j act .
TR 30 S rLatD e 3 Bk, 1k 35 gorformed
t lends tihec tourse: afertides s2 Q. foraodze erticusied! iim tthee prodlee portions

head 15 are described | ater. 5] The .hol di.n nber

Tals e TSP G e TR s Taf I RGO the hole
I gid¥iareEiana enher sk cand hasd el [ patdniae Of18 to fasten
re%g%ar oct agonal pol e shape in which the interposer

13 Tenpastie mepias st ridhforths i gy gy member 12.

Subsequently, the interposer 13 is arranged in a
predetermined position on a surface 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
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.
[0050] 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
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25 stacked and held. The hol di ng nmenber 16 presses and
hol ds the interposer 13 and the space transforner 14
agai nst the substrate 11 to thereby apply a pressure
necessary for the substrate 1lhmnd the space
transformer 14 to be electrically connected via the

i nterposer 13. 30[0046] The | eaf spring 17 is fornmed of
a resilient material such as phosphor bronze,

Shad fi g smaflaet %@US?bOB? B@FyPPtEﬁP€6ﬁﬁe}3ahH Fg9. 3. Bs
forged iR §lgh'9 angul, 3k SHaPene! R2BR LRREM the Surfa%% of

circunference of the leaf spring 17, pawl portions
1ﬁﬂeasnp93§eﬁﬁg hﬁnber§otmedh®hdangeghéarnoet@@snal13hape,

qs S ac tr sfor r and g Brobe Egad 15 are,

u ?Eéd v%Fetﬁ£r8H9| e 8P F cliltf ef 8RRES-8UEN
p@@&t@ﬁé&'QﬂstﬁzlrégU@bkyo@tﬁgﬁntBﬁdeﬁébfethe center of the
ci rcunference near an edge of 5 the surface of the

prepelasadct8IPR- a BFrectrEH1s: FhE-sAbBRpaPl degrees

T. a t] y [ n [ 0 S
goashLr et noTHBEEED, LEtRY sURRLREMHETbh ik gt jgasses
andrwagp ohet henpeeobefhead 15guaarbecpagmanﬁedmeﬁnbyhehe

first enmbodi nent, the res e;élve surfaces of .t

 BREEpE8er 18090 BATPRE Spdce Sranst DPRBPARICHTar to the

forped LAraakegul ag g@kagga%mo@&a@gwﬁaglaﬂa@ntaﬁga
substantially the same as a circle fornmed by the

sartasgenenthéesproby hea@xeBPlPherefore, the paw

D2pblaN *ohas PAsRERTR, PhRoH R IVELRE 19 bl phea e

preyafbiragnyamnpmdert he wﬁbeltmmS@fosiSRQﬂ@betrhe 1§paeethis way,
transfornmer 14. [0047] The paost nenbers 18 have | arge
dFBRet'@F thoiti 8n h}génsﬁsadﬁoﬁqa&oeyp.n&rﬁ&gﬁtsﬁgﬁeportlon

hé&hnﬁetﬂb%ﬁﬂgasb§|%&chﬁlbﬁﬁg%ﬁf%%%npb%% ta®kRas s sofrather
the substrate 11 and small "20 di aneter portions 18b of

athehl swecyhiigdniesal ofhdpe waisigadedildnet &heggdiorenr even 1if
EQ%?OE%%ElOf %hebl%%g%a%Jan%&i&{ﬁghtlQH§1&§%gﬁﬁgféFy OCCurs

ACer "axes 't Re “safd ds those Té I"ar ge
pont itaas £18a. sthe theslke manheres: 18 @l 99 hare lpaidb@vvcard 1 is
portions 181 (first hollo m1 ortlons)tga55|n t.hrou

aPBhg at5gctert by dXics 96 G heitghtS dectilon) & improve

tH%E%QEC;h%f 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
the prober with a bottom surface in Fig. 3 of the
reinforcing member 12 fit 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
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
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hol | ow portions 181 have the same dianeter as the
smal | dianeter holes 124a of the hole portions 124 and
the smal |l dianeter holes 131a of the hole portions
131. Screw threads, with mhiq%lthe screws 201 and 202
can be screwed, 30 are provided on inner surfaces

t hereof (not shown). Such post nenbers 18 can be nade
of the sane material as that of the reinforcing nenber
12ubsﬁmvér 11j andi éwdét t RBegedang f 8 APgROFBERLRI RY

hadBoY ngégg?%Eghﬁﬁ aggg@'ﬁ%g Whechrobd Lara 1.

r¢0050n0|ngAﬁEﬁbethEZ1amérpbeemnﬂérpsséuxéa apethe

fastened by
oﬁgﬁp%§§c6ﬁg25%%%%23ég,g%h%hépa%%r%@%n%%%r%gg %ingr%gked to

the interposer 13 and the holding member 16 is fixed to the
substrate 11, whereby a predetermined pressure is applied
to the space transformer 14. Thereafter, positioning of
the probe head 15 in which the probes are housed is
performed and the leaf spring 17 is fixed to the holding
member 16, whereby the probe card 1 is completed.

[0054] Fig. 6 is a diagram of an overview of a test
performed by using the probe card 1. <Concerning the probe
card 1, a sectional view {(a cross section taken along line
B-B in Fig. 2) different from Fig. 3 is more schematically
shown than that in Fig. 3. Fig. 7 is an enlarged partial
sectional view of the structure of relevant part of the
probe head 15 and the detailed structure of the prches
housed in the probe head 15. 1In Figs. 6 and 7, to show the
probercard 1 in a vertical position the same as that in an
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
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
transformer 14. In Fig. 6, for simplification of
illustration, only a part of the wires 19 are shown.

{0056] The respective male connectors 20 are disposed

radially with respect to the center of the substrate 11 and
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5 hol low 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

same post nenbers 18 are firstysscrew nenbers

configuring a first fastening menber. The substrate 11

and the reinforcing nenber 12, the 10 substrate 11 and

the hol di ng nenber 16, and the hol di ng nenber 16 and |, .
t herhepdisprvhgh 17eapect At ehelaby SeRBRETSEFevRdPTRAY DD 1n
predeternn Lt ot ~sho ' .

(o545 ten THECPEInFPEe O Ln orOphogEl; ekt 3 of the

i peetpegetictBcare fashénedlsvbd the pubbtrabteafid, the testing
first, positioning of 15 the ubstkat% 11 and,the b

r 8£ Vit 6F cFAYC nefber 93RSt pdrFBr FBG aRd Ehe tHosEETEPY
nﬁQ@QB?i%ﬁ aiecepbeddedohiethechobetheehi @Rs pEdbes 2 and
Thereafter, the screws 201 are inserted fromthe hole

pohei bastifd dadiserewAd BntenpRetpastingempgéng thetpale

L e

acpr Qggn@r A Redopesiskiratoan farser f(@ae )on yigee coppesicbe that
side of the surface on which the reinforcing nenber 12
i seApbieed ot tiRe cSSGPFAGE SPTCRe OGS Pdtfe CPIROFRE S are

S¢ 2 3k pl tedaf LRMitRe NOkS RO dpREcE3koRbe ¢
t%égggfégpgggrpkgigg gﬂg S%ggﬁbd in%%rthe postcnengerg °
18htochastemnotrke usdsy meneertseriglt darye iaftterpsber cognectors

According.to the _proce scri bed abqve, .th :

T GPUPAG drentdr 15 ZRd EREY AOFROdsT 1F grptied. the

f asteredavria it Radpasie wRahensy L& w@kedded Hardilye subjected to
substrate 11. 30 [0050]Fig. 5 is a diagramof a state
obtrkesi fuer pes EPTDE LR V™ He tdishBr Sy Gterey pProbes 2
12 viha the %.lﬂl%t Al t1h M1evefdd aMdh & d iRy ReF&inkY, and
side. Eigf i's equivalent to a top view excluding the

C anpraihantis y( iofc ltidi pg diee ca2@l Holaimdoarelimyarovks). above

the interposer 13 in Fig. 3. As shown,in Fi 5, i

vil&h 2 theﬁﬁﬂﬁ&%lﬁﬂnq & & 1k B PP ef§%§g$313

| sieered d Nn1a fregulal et agonad  1shape, md e qastectors can be
menbers 18 are arranged near the respective 5 vertexes

ofd it syesly itart hec teRIBYE G gt the ceht &S v ut saying
[ gtt%a%}'tafa %%ag%%f A @ 88 donfd G o Bs hasq 90 dagfaes 1t

i ona nmretry with respect to an axis that
passas itdirsough tthe sdmaratf ahethegube oerrg@iprs are not

TR (T AR e AT PRET IR0 A

S Wl Yih dediint Rl Ss e T e nthd St QM Ve afoRxeaPdes provided on
the testing device side are also changed according to the
shape and the arrangement positions of the male connectors.
(00581 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
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
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[0051] By fastening the interposer 13 and the

rei nforcing 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 tbhRe height of the post
menbers 18 rather than the thickness of the substrate
11. Therefore, even if deformation such as warp,

wavi ness, or irregulari%% occurs in.the flat substrate

151 SEPFI P TS THES prbbecthardcaoTII Dt tar fRcEBEByement
g§£%ﬁ§5@r@@lé£%bt£édés Q@§shpl@ftehénpéﬁy@oagu@egyrggyer 4

paral [ el i smand flatness of the probe head 1
wldcedspect wafan abtakhéent Tefetepse(bottavesiinface

attachjng.the probe card 1 to a_prober (a_devi t. -
TGS (e HropES Rt ie BEAPEBRAVCTDF GaFer CoRFelE wien
contpaste M dh gashuehbety (esvabéyrotibeppaebeicardtiei s
attached to 25 the prober with a bottom surface in
Fenigorfugher répAesr ¢i A§OReRbERT 12CRLt digeFReon -

p | - hpforghn e [ -
TEORESL on TRE* Sipar EfcR Tl PRAL MR TRERT, Hhctade needle
stiesedemniné ost he pbst aesbénscéBtuotfastenthhespace

rei nforcing nmenber 12 to_the post 30 rs 18. . .
c%ﬁ@%ﬁﬁ%ﬁ@?y,1%veﬂ8ﬁﬂéﬁ"ﬁﬁgeiﬁ?@bsaﬁegsggﬁﬁi RFPafigEa*™ @
fUELber1OR 8phover shdenkhaRetine-suhst nakBeld andahBecome
substrate 11 is lowered to be attached to the

i hnepposetadB, wikk pbst chepbEpdel1Bads Adt ofeplfat e
fromthe, 2 upstrate 1 n ) refore, (it

o sPEap Gt PRTER A, apl Ppbahy pElBEERES that! re
ppobeigaddhdtwhBASB8hAf heedilke lihtenpobers13 1 snfli xbd needle-
to the reinforcing nenber _12, the space transforner 14

i $1kpxBETPETS ?ﬁeapﬁtéﬁﬁ&%é?nfgyaHSBPﬁg ﬁb@d%ﬁ& reRgsr of
18cba1blxefet RetBersubst Gae 221, wher eR¥d@e-1ike members 21
predeterm ned pressure is applied to the space

t pads£8r merpléd Thepesit ethegosing dhiengrefinch@ephsys <23 have
hg g %?cig m@g%h the probes are housed is perforned

and t'he“feaf spring 17 is fixed to the holding 10

meoben 16, vher ebydiilke pkebeaemed s1 2ils icanpldet ediedle-like
[0054] Fig. 6 is_a diagram of an .overvi ew qf, a test 5
pBPESERBE ByudPAd ORY SpsdeePe&rds1 Pres hg 't He B1P

PHOREEREH, 1pod sSPelitARRls WiIeW i@ tCrass p3RAHIRY tidkehse end
along 'tne B-Bin Fig 2) different fromFig. 3 is nore
spbetapinsabhy 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 2la, and shaft
portions 21c that extend out from surfaces on the opposite
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 22a that have sharp
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
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15 shown than that in Fig. 3. Fig. 7 is an enlarged
partial sectional view of the structure of rel evant
part of the probe head 15 and the detailed structure
of the probes housed in the prgpbe head 15. In Figs. 6
and 7, to show the probe card 1 in a vertical position
the sane as that in an 20 actual test, the vertica
position is reversed fromthat shown in Fi

] g. 3.
[pOBEione dhds dRdwbPes ROTtePREJZER FhatshbsifaFeliem
ar. cred - Al f npec S
FSpERRREoRTarhe PoBLULRE) bXaR SRR RSacenReCtREfEhnoe
sgotacensnzab2bnscdatuher eithe thei nkeddenyimenpertidns 22a
is mounted, to be connecgid to.a t tiﬂg deyi ce %ng% £1
sABdnRavenat Aé2BEREF AEAdSrh&NGPnEF CeAda 5f Sth8 wiPEs THange

1§OSE§oﬁ9nQ§EtedTB@ hBeqpeohese2meiiceR areaheusedmandin a
hel'd 1n the probe head 15, via el ectrode pads 141

f ohepd akiallgweymmad réfatlhé nspaden’d tupinsfodasectaon

Ig Fi%.f6, for simplification of illustration, only a
paPET5Pthe wires 19 are shown. [0056] The respective

mabe sognnectraes n2@daee 1dikepasatheradiodl Isy deist bfr éhpespring

to the center of the substrate 11 gnd 22 formpairs
WRERDEESpESt P¥E LORERE Yo SINEEt BT BT svitdéddnon the other

{Jg%itn'd Or&g\gomgag@-tﬁ%emnmr% GONNEGCLA 3Rk oF Qfre K ght1y

[
I g vice. Term nals of the probes 2 and the .
t e@stinag pdevioasc8d .i nEodsomtfadiheni tde sedoh wormer pogtions 23a
thereby 5 establish,electrical .connect,io t the 4
pr"“‘&k?eé,‘%éméinértol’fé‘dt &4 %gf e EETAY ?@on%ﬁ}e)%h\og?%%eﬁ% 1ike
| pekipdidag oihe mRlde eanneet arisyhkQ \aneurhe deardles 23b are
connectors 30, it is possible to’%ﬁfly a_zero _
| OANG G NBEC ENEZIPPE % sk tddiectdr dhdths dfifitHes tike
Lif Ler nakpfonee, WAL R Ged Y S A &nkD the bo
ih?ér?ggxggd p&qee&'aﬁ%nﬁgplies a press contact forég >®
t @arte comni2ddt ers ysiimpdrarektigrandl i florlee wfured pdigtions 23b

connectors are _coypl ed. the ZIE t connect o ;
apmd éde %ﬁ)egsprp@ée{plcoé}sd ilgbanadr? hjeojtne%c?ﬁar?@ ‘rjcfle‘giocne(:“r aérée @ spring
hayidl s i i caEe il SfrRSS et o eannecti on even if

the nunber of the probes 2 15 is large, sure

el €ttqilcal donrd& iviPREh D BB Nt Bnid it i F515ribed
of, d 1%, PraRe dckfﬁ S‘%{)&% | ROV ed. 23 00571 Feipd feq, JEhe

connect’ors can be sed in the substrate 11 and, .
t hee ot leer) iHandgendmd 15 chnred 023 ¢ud besdl sposkr nevapke in

C%Hﬂ?%h?&ni?%&@% AEréE%?Bg%tfguﬁiggy%pg 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
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. An inner diameter
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.
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20 that a shape of the male connectors and arrangenent
positions on the substrate of the male connectors are
not limted to those described above and a shape and-
arrangenent positions of the fgnmale connectors

provi ded on the testing device side are al so changed
according to the 25 shape and the arrangenent

positio nmal t 00
PERhbaT e CREERGHABCEP EroBSt sk FRESH: e el 4 apg Probes 2

tﬁSuégétéHS H@YﬁcﬁnU@h@gpkgﬁecﬁeﬁﬁcﬁgr§nclﬁdé3aab§8be for a
possi bl e that term nals such as pogo pins having a

sgrbngda@nGOﬂ BrebprQV|@é@ctﬁlChQOW@gtﬁHQPHEV|c@haﬁﬁfore:
e card is,connect th eyj.ge

VFaneueh PBFriRE S, TPO0SOTThe sl PacthreboPbPhe pfbhes

2-baHsedelincbhe grebadheadeiSahs axpbaktredupphe pagbes

2 are disposed such that 23 the tips on one side

pE8P&el accéhdi R§OPE BR2dr fangéndREMSEt PEr RS6PI an
eLSELEQ??nBaﬂ,Cé}ﬁgﬁ %EéhSSE1E%QQHSEOV waher o 6rehéﬁ§d151 for

on a wafer-c _ e tips (bottom surface s
oﬁouhengespecpkwbepréb@ass tbmeuight aheoptrabt hWeed 35 in a

surfaces of a pluralit d ds 41 .th
sEhic6Raaet Sﬂrgéftéf’nﬂf%r §l€8 t PegECarPBeEoRIa " T)

[ Q06QLMbrg $Beahf heably ort RBepreReEcAdulebidaatieedlhe- The
I ke menbérs 21 that are in contact with the space

t h@r’#gf ool ong, lhdedrelrdre siadedd ar2 teafiopes) éetd 3 formed
fég dir gl i.Qn gQEoiﬁdFﬁgﬁth% needl-e- l;i ke ”%”Q%E%tz%n the

Cofe i hto Eontact wi the e ectrode pads 41
themsemmdonﬁuat@BfWHférs4deamdespmmngemamb@msdzxemmamed

are provi ded_between eed| ke nbers 21
bR B EEalnRre themore 255 uth TamBEr dei st digsction
twe %h%d%e@hl%5lﬁﬁ%d?%rkh%%s”@@hﬁ&ﬁuﬁhjﬁ@@ 22.amEher holes
needl e-1i ke nmenbers 21 and 22 coupled to each ot her

aR@ lbh& hepr myensrbérs 23 haddly daitd Gf hese of the small

diameter holes 15la and have a diameter larger than that of
the small diameter holes 15la. As shown in Fig. 7, an
inner diameter of the small diameter holes 15la is slightly
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
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
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 21lc of the needle-like
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[ 0061] The needl e-1i ke nenbers 21 include needle-Iike
portions 2la that have sharp tips projecting in atip
20 direction, boss portions 21b that are provided in
base end portions on the opposjte side of the sharp
tips of the needle-like portions 2la and have a

di ameter smaller than a diameter of the needle-like

portions 2la, and shaft _portions, 21lc_that extend out
fPERPEEFf abes2o hiPRBroppBSFFec28ignae 8fo8pdeESof* i

b8§§eee£5§08§ 8111.9 Egog@néaﬂowst ot Bﬁen@ggh@lg tssund ortion
portions eedl e-11 ke nenbers re forned R
azghapeTharaEbyesyHneE&ecahlcnsaghamgdbadinat flow 1n a coil
di ectlon t t he ther hand, .t he needl e-1i

nefBBFst92t ﬁc aaée <¥eHP8n R8T P 6ris 23 Fﬂa%“ﬁé%se in

Seﬁéplﬁguktaﬁcar@fe@hbngrbﬁeg bi padi bectioaRrofilange
portions 22b that are provided in base end portions on

t i806Pposi t Bhsi peobe hhedshar pani ps efviRednéadPelpkel-e- .

p 2 ia rger aqy

DRELEICEn87 A0 BRYR P SRLEL, LBEOSE UM dssepsion in
peLgi.ons 22a thas paepecthérownspb&aaeﬂsoarbhéastened by
opposite side of sides of the flange %prtlons 22b in
cBﬁﬂH@tSﬁFFHStﬁ@anQSFélPP%QngFplons P BIENG HrafePaate on a

dhew@&»eéla@a'f&%fn bRangt hepdhaest 8f ah tihe il Iaanq%aé of the
portions 22b. The neeg P ke nmenbers 22 are fornmed in

apshape QX|ahbyt§y@#BEﬁﬁc@ﬁ itheaplogigionudirndihe lower side is

SR PR N sy SSRLTIRAH B B e wopes

peftieQns B23a@iandin@n thize pebher hk@dharnd,irn hthis way, it is
needl e-1i ke nmenbers 22 sides thereof are tightly wound
pBPESARE €238, SBfdd Yof SPHé o Ifﬁﬁ%ﬁwzbortlons 23a

aﬁ%g\@%@nd argind it (Doss raelrtalr%%g%m gd®ern of the
needl e-1i ke nmenbers 21. Ends of the tightly wound

porobess 22Blousesl Wourrdcapowihe tiseddSs gy tdegrsiezR @ogfording
the needle-like nenbe

p&Ft s “AndHt KE condud%o ?uéfg%?Lé&éMJJE

"Boss Portions A8 oihed “nd
tﬁ%nillc@ﬂtﬂu}tt\tﬁumﬂiiwtél emsl 23b aamhrtgaaendmsspapmdnmmf the
22b are joined by _any one of a spring w.nding force

afid eSerase RG9S ot h FOGEIIIRT hdrbpde FEAggluctor
t Rb%f%trr UCt RS rdese rdlta%t%qh%@\ee irReraUse g Siyd ng

nbers 23 are provi ded,
mllllmeters) 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
circular 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
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needl e-1i ke nmenbers 21 and 22 are resiliently novabl e

in the up and down directions in Fig. 7. At least a

part of the tightly wound portions 23b are in contact
with the shaft portions 21c 057the needl e- | i ke nenbers

21 in a state 25 in which the "needl e-1i ke nmenbers 21

are in contact wwth the electrode pads 141, i.e., a
state shown in Fig. 7. In other words, the Iength in
apbBxiatddirection of the tightly wound portions 23b

to length_ wth i.ch e o] Fi

§O§§§ real?zg% tﬂn Pﬁﬁgr ?%ﬁe é%gﬁﬁlﬁa ﬁekﬂe kgrSt
n@mb@ﬁﬁmaﬁtl@fsthghpkysbatgEﬁvéhanoﬁneﬁplaﬁnddaaﬁbeé the
of the boss portions 21b_and_the boss portions 22c.
OBRSREUERER yINFLUAES pasBLBFaL i bYaehi BYEPRADEBREdare made of

res n S
BRI bR o, cBinacr ish

2sbnilseddantdohewd fen theippobeoheadtmatinnlaaecarpcobegnal,

for a ground. a robe or el ectric,_power pl
hepBelt cheaontiaf RrBfr: aut1BothRnsbReq PRt Ehed £lat
PEaBesrdtar enhtcpaBeat adriagapgteund bayeeSpaddangowgr
supply layer. [0065] The probe head 15 is formed b

u§iﬁguaﬁ ﬁﬁﬁupﬁﬂﬁﬁgfﬁﬁtéﬁpaFa§a§E dssSégRam dorHg| eest, a
nggg9g %§§5&8ﬁbg9u%hﬂQ they ﬁﬁbsa %np?ﬁﬁ gnbg%ggtghsnd

t hi ckness |rec a vert
dkeénﬁbonesntEegsu%ﬁti@taccandungetpoaaramhay @t shecked on

duct f 4. Th .hol t 1
SFHFI SHPARERER RBFeSODBATABRnaA T Gfea SfoldF PAPE TFACS:

Fbgaceﬁtéaﬁszorme% thatf aget n@l rphe e8eAhEORFUEKRH between
er 4 side over at |east predeterm ned | ength

sﬁhﬁleﬂtﬁhaﬁS?heahéngbﬁ bl ofel brgidy udiraals fgirrecingRrYsls
d Like porti a rge ydiza r
oBrbl8 88 S5 Hhe 2R LoNREeR P LACHe TR Shocper, ond
tEEaﬁﬁabhtdtaﬁem&&ehokesal&hafanﬁ hav & aldmam@paSed to the
| arger than that of the small dlaneter 15

1
sRERRS ReRfg. 27PLakaildder Odi ddecdr PoP Y ﬂ@ Plt%at are

dicapetigedheh e cidda tht otlghghtley 2@ dltabger Afdan tdRk surface of
outer dianeter of 'the needle-like portions 22a of the

néedoaLipke ofe Mhach z%ea@@hﬂﬁagﬁﬂ%/%ﬁnﬂqaﬁkunu@ﬂﬂwhave
oﬂ% rh@'% QL %% %h% l%%&% %%%' %I@Q! and a
& R

portirons are ornE In a eppe e shape In

t s swa A sweerielyy wetrive m efed] édsﬂemnngﬁnhe;éﬁbaﬁ@auduand the

probes 2 are 25 prevente fron1con1n%
interposer. Consequently, 1t 1s po 51ble to improve
accuracy of the flatness and parallelism regardless of
whether the substrate having the wiring pattern has been
deformed.
[00°70] 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
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
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[ 0066] When t he el ectrode pads 41 of the sem conduct or

waf er 4 are brought into contact with tip portions of

the needl e-1ike portions 22a by lifting the wafer

chuck 40 fromthe state shown-gn Fig. 7, the

needl e-1i ke nmenbers 22 rise 3& and the spring nmenbers

23 are conpressed and curve to neander. In this case,

because ‘part of the inner periphery of the tightly

Wﬁuﬁ@tiﬁﬁxabh% Digke frai M0 alAACSE R BLbY LdRTRC G%ﬁths not
t, port en e

21 P l?lnggrée ég?rf%gs %%%P algﬁg£§ %£§X|%$gd?$£%§%§%e pads

od r& her prabec@ ft@msbénnghexteghitglmo@aﬂa@edt|ohtzsb

Therefore, an electric_signal nac

fl
sPiape i be t e Poveery: \/\Biﬂﬁdeﬁé?‘?? ‘g%Ee}éhgy%lﬁl?ﬁc?%a%Eld in

' nGHC hgipL50RRS BaERAGBS ¢RNLEObLbRHing,

QO% %gﬁ%épggbééﬁggﬁg%%gcan be le?ded ?nto@tmo i.e J

ugper aamdlbm&akggetDﬁntheaWQﬁgStﬁQDVQﬁtE@aFOth@c?#QﬁtrOde
Fig. 7. In this case, the two portions are fastened

b? ﬂgrng screws and positioning pins. To prevent a

piabeipn a tErtower sida th@npbebegcaxﬁaadedrhyngnto the

initial |load of the Erobes 2, the thickness of th

p6FEPBNeBROR HEE N BweF 18| 46 3ifs SBELNPalgef OFRAN PRgsses the

t S I N ahh P8k $hdeprBle head £
d?b?ggﬁgé%ﬁéu%gg ep&%aggfg Fﬁ ?ﬁ?g way, |tpfs Sosgﬁblgur 2ee

tmneasdhyecepbacefthéep50b§§r2t815[@begﬁfﬁéenuﬁﬁe#saﬁ@SSlble
an arrange at of. the bes h
pF8b§oﬂggagﬁgaéB Eﬂae&nter r&% t%e %ég % tQaBE?ormer,

acc I'ng tot

sgRlCceRdupkebeChbRs besAe@ s nthieheupetireardueidon mpabek

4 and an arrangenent pattern of the electrode pads 41.

FQF?Cé%aﬁ'isil ef whenILRENSSF CORdRELSr 120 1waf &F AhRaFiigre
LaneLer. qof 8 inches (about 200 mllineters) is a

t 85t object several hundreds to several thousands

prioloeg]2 ar eMDelaé&san:)ion\ﬁhe:rf ttlhee §em8¢orﬁd®@tddmamatf er 4

havi ng _a di neter he O.m ters
|sV|a tgg§9 Io ject 2 gé’\?@rl s e s ltoéla;ievera ;e % )

t@QQ%@%@%eprbﬁsp%o%%ecﬁﬁQE%&&@%diﬂ@ﬁﬂxihﬁjhﬁﬂQEHmdlflcation
nunber of probes 2 are held in this way, defornmation,

sodh the WArSL wabiosesentand i MR mrto(/ DS HRE grolfd 9

h IsS 3 3 pohhem, e ver d'1ncféb%rflﬂe°& bove, the
i%gﬁkﬁgﬁf ﬁﬁgquﬁb i ons 17f?of t he Iééf séﬁfﬁﬁzl7

umdbtha¢epﬂéssath@nmﬁqnuang)Mﬁmhﬂnﬁ&%mﬂﬁﬂﬁrﬂﬂﬁeﬁﬁﬂser 13,

TI’f %%ratg!ﬁel pr ob%I head 5 hﬁ%l%%ﬁa Ci rhceuélaarws’urgﬁ;\ecqwldmg
membeyr 16, the leaf spring 17, and a plurality of post
members 58 (first post members).

[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
reinforcing member 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
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do not occur in the probe head 15, the probe head 15

is excellent in durability, and a stabl e probe stroke

can be 27 obtained. [0069]Wth the probe card

according to the first enbodi npnt of the present

i nvention explai ned above, the probe card includes a
plurality of probes that are made of 5 a conductive

material and cone into contact with the sen conductor

WA &FstosFRpHt NeFPBEE paPRaRIBIeBEr Pc fdr§halfashepiBhemember)
h%ﬁgttgggcﬁog§8ﬁ #hd Eﬂkg§ bRePrabes, el Lat forcing member
substrate that has a MArlnB pattern corresponalng to"a
checuhtilst badhyr énkertgdnehabtiungy adcdilgmabofrbioast 686, (first
a 10 reinforcin negbeé that |is unteg o% t he

sOB&LPH BOAREOPE! nPor EBE PRE TsTETPFACe > 8ak PRt 8PFoSBFS

t hakrbs £St agked-eBrihe ssubst kake sher agenneet irermell on inner
wires of the substrate, a space transformer that is

i At deposdd thrdhel dekerobéiwien ofhd hienPesosembarg tRe

ptobe head, tran [ [ rval ; M, r.e
DaRaGsHGe: 2 Fr SgR RRe ot orpael AR rpRT HErBLpEes of
winheert gidesunfatelenparsiidesopldsgd it acidee pneketion of the

head, a plurality of first post nenbers that are . )
eﬁﬁé@é@&cﬁpér@?Wéthﬁgughﬁﬂﬁ9%ﬁH%iFﬁiéhﬁr%ﬁFﬁﬁemOdlflcatlon

surEf 266 afi 13 tPREkICOR MR tWRLGN ke d RERFROS@edatise the
stacked, and have 20 height |arger than the thickness

ofi nitlee poisiest Rt endamdea reiingio fcagise mempere e ricofastened by
fasteni ng the substrate and.the inter r. L
CBﬁé@ﬁhé%FlfFrFF ??3 1i %ﬂ%? 5%.f5§%é§§§% laces,o%t is

possi to inmprove aracy

- thesdiatiress avdupar anleelnismearegar doagomitshet her the

15

20

30

substrate having the wiring pattern has been 25

ddO&Hdd. [ GOF0] W i he Prodebdid asOrdinng g Thet the
Fighsh, aaRdigrent » ageuac AcddRiRRSild ANSloride

probes i's also inproved according to the inprovenent
ofndtdhief iaaduircac y foft hieh & ifd st e dinkrpar alireld gmobe card 6

Therefor.e, .t is passible tao 30 control. fluc t] '
p&Sitions! iéﬁga‘ %’éi &ﬁ%editﬁleectﬁrooaoeofcaf Cg 3 idpesSéa%negCP{ghﬂe&e' the
preliestorstilst adnicddd YL X iandstaokiastafp@ddr tdie queobisstened by
and obtain stable contact resistance. |n addition,

bécaRss (A stiidiads SISy IMGIRE ot JHUst L ing & first

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
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
those of the probe card 5 shown in Fig. 8. 1In the second
modification of the first embodiment described above, as in
the first modification, it is possible to reduce the number

of components.
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28 substantially fixed, an unnecessarily large load is
not applied to a specific probe. Therefore, the

el ectrode pads are prevented from bei ng excessively
damaged. It is possible to preyent, for exanple,
deterioration in yield in 5 a process of connecting

di es and packages (wire bonding, etc.) and breakage of

t i_.res connected.to the el ectrod ads. .
(B89 T bkar e ners wiBhibna’ DPaRetibt 8o TcSarhiRgrlovipy of the
firsheenbedbredt prbhe Leal apebraiugi ker Bl ynpressesification
the 10 entire circunference near an edge of the probe

he&dthar faceti Amkodimesti-onfoPrehe salsst faskown in Fig. 10
Therelore, (LLcL9 20381 Ble g cORLr ol WALP-Bh HiE ractening a

poser, the space transforner, he pro
besidesrthagswbabeat @2andltApuge naccyhaay oh the drawings,

flatness and parallelismof the entire 15 probe card,
[ 50%9] ERNBATFELBAPFEASIoRCTRETFilrst tBRDEGFRERE TN member 72

Fhds &nl %u%ekogg&&g%%h pectiienab Vi ew eknth@l portion 722,
structure of a probe card according to a first

medif ecaflvonlatyvt bé oyt iagbodirrarns AZgnobadcahd 5

sho in Fig..8_20 i.ncludes, .Like the_ probe card 1

o P BB 370 2 A S S L ER At TP Py BB L g rent from
mpraee sSZhetrbe poBttempasers138 the spaceldedansf or mer

14, the probe head 15, the hol ding nenber 16, the |eaf
spPPAGI17, AngvRshralsl ifdyhef pode PestBans 541( fhrspoh
PORL Ao 1[3919,é3hj_'a iR Lt ohiRe 718l RffON GNP BRMRIbers 78

erent fromthat i n Specifically, when the shown in
t heediawienged ameinbeds) pombdiohisc dtliZorthrauglt Wbd cbf the screws

DG PTEnE AEaAr bod SBove Mer ot K Randé: a3 note
(pbt-hauah mot lrhkeulghe whaidhf ehe R e ernslaret idserted 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
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.
[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
probe card.

[0079] In the third modification, as in the second
modification, the screws can be inserted from the substrate

side. 1In this case, it goes without saying that screw
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30 reinforcing nmenber 52 has an outer periphera

portion 521, a central portion 522, and a plurality of
coupling portions 523) and the interposer 13 are

fastened, the reinforcing neneﬁr 52 and the interposer

13 are fastened by screws 203729 (first screw

menbers configuring a first fastening nmenber) that

reach fromthe interposer 13 to the reinforcing nenber
Sthakkde deenformnedriedtharbogh hortbanpopti bhe B8Yerposer.

( hol | or L.i of post nmenbers 58 from
Lgéigh ?%%Ego? g$§ere?o%g? screw t hreads are not
fornEdFQ@.IDDeisShdsécﬁioth boklowepenti saguotutdeor a

post nenbers 58. Instead, screw threads are forned in
AppPePrFare praessiss EAngr SergaRe BRDREMBEPEY Pf ohlde spResent

f | NSpE ki 0R,0f st he PLAN GleNgnMBYREGi 2% of mbl
Ag%g? F%ghto t%g f?rstsnnd9$sgatﬁon ng§ E * |rg asse Y
eabodehentnexphatned &beverobecaasd aheomdtegpoeethessecond

d t f b f ast db
CHEoLaT B 503 nPBAER DACFalt SAPHD padsds:i 11} enio12

pesebblechol yeddatethe, nuBhak efpge&aemegtef probes, a
[0074]Fig. 9is a Iongltudlnal sectional view of the

15ee@¢g@@uﬁe06fwaf9¢o@é cat@sicebigchgangd a §eebnag device.
KIS gﬂeﬁgogagﬁ gh§PLEB§Eﬁegbngg%Q%tg 813 (R5EPEsCebned in
et ed

e car escri
abovalnthesceshépecang weamemeEZeandtanceﬂteopneetl6ﬁ with

are fastened by screws 204 (first screw nenher .

CbRE| BaFERGIa by ace. 28 FALpERTRY AeBERET PaaFBRFnippBounted
sgaoBdemdibbi eat ikeR, stbe rserews 1204 ane jinteetkedtheom

the side of the rei nforcing nenber 12. Therefore,

senbwitrhieadsd .ape ﬂ@ﬁﬁe@Oﬁﬁraﬁﬁrepﬁi&p@neegﬂpmoﬁ§ pfires from
h%b gogtlo % 6%% f%r r%wt %@%&% %4tQ%a%5transforms

erposer pro card baS|caIIy the
contiegunaki ancag tihe pricke ¢ar®e5ammngdﬁﬁwtﬂh@mgh the

except for the structure_ of theblnterposer 63 and a

népﬁsapaeeﬁa§@en@n@ﬁﬂme 8PS 25 2 trHey digrEd LR B GliSC

9 snhibke nhef 8LeRC & iNWIRIA SHaMQr thHOMIRAEMSS the substrate
corresponding to 30 those of the probe card 5 shown in

FBg. agd Bﬁaﬁﬁ@dséﬁbﬁdlwafqecéitﬁaéﬁ@rm% %4 eed houses and
ﬁgggisggl?&)l%%% |§%fa 9: %.rf %stcgb%fe{%%n with the
PO SI e to reduce e nunper O
cepparenidsicto30wafer 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
86 and fixes an end of the probe head 85, 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
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
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[0076] Fig. 10 is a longitudinal sectional view of the
structure of a probe card according to a third

nodi fication of the first enbodi ment. A probe card 7

shown in Fig. 10 has a characpgristic in that the

screws 203 for fastening a 5 reinforcing nenber 72

(al t hough not shown in the drawi ngs, |ike the

rei nforcing menber 12, the reinforcing nmenber 72 has

ahs otiketa peed phet alv. poLikentﬁelsuhsteateaﬂlpactboding to the

722, and a plura |t of coupli rtions 723) and.th

Fe b ocutoBall) Y ng) o BB RRE B RO 1 hoRRad Pt 2R h B ating
fhomedapl aces a@eggk@@§ten5@b@pax}8rag@nenbﬁﬂdeﬂe substrate
[0077] A substrate 71 has hole portions 711 through

whi cha| at gendi hAsesr (BoFirdng Peaterni hEopostersrbensly
ﬁoﬁﬁsckﬂﬁszﬁggagggbag's BOEB%gﬂé ZlﬁPtBEQHQE %@'Eﬁrsi—

€ SCrews & IRsert e reinforci ng nmenb
hasmbok €odsl ppr fboned7B4 vineughewhaeh the sckews 283the

are inserted and in which scr t hr eads re forne

o BREL R T nBd: phat8s PRRG LgR00 Lok pegngty 95 Eh WhECROSt
Sﬁ@hbegbaﬂgtskepghgbgaad78arefp&B%laeatlHE%h@rga%é Alfber as
pl aced. The post nenbers 78 do not have hol | ow

pbhei pastumkickershéBpesd hedgepsr2dodss élibedhabogl which
because _scre o] n t.hr t

R R e
bﬂﬁhﬁak|ysthﬁeSpﬁetC@ﬁhh@uﬁaBﬁon as the.pnaobeacardtd in

and, in Fig i ke reference nunerals refer to
cUHﬁSHeﬁP§ §8P5§§§6ﬁdﬁﬁg #§ichodé SFlSHQaBﬁdbéléérddfformS

Sggﬁna'ﬂoﬁggtuglng§ Egglghép%grQM%QSEQSEQ%t%h%ﬁdls wavy is

Ifrcati the first enbodi ment expl ai ned above,
t hbopost nmenbers 78 have a shape not including hol | ow

S an shape t abi.l it ere L NCreases.
TRODERD: ot SRE TS e BeErnge R T8 sens sbgre o

O&hbmeoklah@e$%1a&@r@am@lh@hm&ﬁaqt tkee3@ipr.ohe Gawdincludes
[0079]In the third nodification, as in the _second

mBdi PRESET BRI IPRE Tedr SR R & Yindertedd oMt on 822, and
Sgb?)%@ta@l%yd%f R i £ F¥fot iidn 9@S WirkdoUh Ayl Ng

corrzg;igglng to the outer peripheral portion 121, the
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
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. & plurality of hole portions 825, through
which screws 303 are inserted, are formed in the central
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
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threads are forned in the hole portions of the
i nterposer. [0080] (Second Enbodinent) Fig. 11 is a
sectional view of the structure of a probe card
according to a second enbodi of the present 5
invention. Fig. 12 is a diagram of an overvi ew of
assembly of relevant part of the probe card according
to the second enbodi ment. A probe card 8 shown in
th%eslﬁ2éﬂdlazwbﬂ§btﬁh@appﬁtc@ﬁﬁééﬁ§ 8fspng mlaced. Like
ral f b S c S .
obhEcr L athePhY Ry Bau e e Tkl EhEhaangpt bz 1o
|ﬁ@hﬂd&édab§ubshﬁthyStlghatmﬁ$e&&aﬂed in a thin disc
e and realizes electrlcal connectlon with th

sha
té@Bﬁﬁé deviBe, IRREPRFGEC Py RenBer g3 f‘ﬁaPCtégonal surface

”ﬁHHtQQ oprQB8 $hdg ehihheiswksihabe 8liandneehptergeSer 83,
e substrate 81, an interposer 83 for connection o

wir pdutrditg50fhBodebporatiensl 834 ,sﬁsa@@ughawﬁﬁ@hnéhesascrews

t transfor i,nterval.s _anong

R eEEATPRFOGGH 1 &% B Roser "85, M 8y sl 1 ABag gao nave
t Bak1lsdfamneedri Acdedi mogahahmﬁm@wtrn@ aadueant&bemer as the
smal l er than that of the substrate 81 and stacked on

t HEY§PabertianSt O MmN e84 CARd Sho¥se§rdnd a¥gchgiggeser holes

pbﬁbﬂ' !hé%iﬂ Brq %ﬁlelt%ra%%%q:' Q:t no'?lo\Msteh tthlge slc&:ew heads of

sem conduct or wafer as the test object, a holding

mehkesc86wshd2i.s EhgedIBOJEheHsubéﬂm@E@ @Bran@l sectional

coll ectiv ol ds.the.inter gser, 83.and t
CPARS B nEPUe ROt o0t ded art i3 6 dpfThg (gFeTposer
tBat. i asf iskednt ant e gholidi, ng Hreireri nd% r§6 sand 8f3| X@S pAfirality
end of the probe head 85, and a plurality of post
MekbECENES LAPY $€ IBESEA e fer ArakPBsd §é’@or¥“@l§o§{n a

edd | e
g&%@%ra? %§? rgggegf?belyJQ?FB81i&g%g% ?IeW'Of ﬁge needle
plike cemded si §3t3h¢hsaanezcmse 3101ttd1a10ro:fadtheumhob:élecam§1ce

1 of the firs nt shown Fi

CSrasionE T 6% R s B4 e Rsgembled,
i ﬁeléldge—alk[eo%ﬁﬂb&% rmme tﬂﬁliﬁldcﬁﬂb S‘zl.trf’ddﬁtdﬁrﬂ:a(lft thieh the
probe card 8 32 is explained below Like the

s FhdEtapdel 1aé\’é’@rndltﬁ’gj3 tSdeSrreramer &l difbsisfattedhénd spring
H@ﬁfﬂ e 8% 15, TRdeOf '41%:\1 %J&Mr%'@eo&%l%
Ba e

te or epoxy reS| strate 81, a wring
| anpeibe(ra R30I raglcpaiﬁeem@edloar Jeulle&:tmerzdmzisy BLambatdaigtiently

L U TR oAl Y ForHod S5 T 2 MeT dhars 8 908! 834

| Anidh@eedle-1ike members 833 and 834 coupled to each other
and the spring members 835 have identical axes. The
needle~like members £33 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.
fO085] The needle-like members 833 include needle-like
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
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substrate 81, hole portions 811, through which the

post nmenbers 18 are inserted, are provided in the sane
nunber as the post nmenbers 18 and hol e portions 812,

t hrough which 10 the post nenbgfs 88 are inserted, are
provided in the sane nunber as the post nenbers 88. In
Fig. 11, a state in which the substrate 81, which is
originally flat, deforms ang a Iongitudiggl sect.i on of
tHeaRubletaPé 81 BeRAYVH 114 oA 1 PBF0F83FThEND POSS

r6b PEOL G5 NG IBMPRE 83 rBasckNe 3mSR sa8nt RAE Bbposite
the reirnforcing nenber 12 (see Fig. 1) and includes an
osit@e péripHesabtpohei 6Aa82e, rardenrsal3gér tthopo82act with

d | yral i f Li ' B
R L L s

20nggnthalk perthenrlaldgeapd rithencowpllbng pokt neas1:231ike
of the reinforcin% menber 12, respectively. A _ )
phemaerey 8 BeFeIPSREFoAE 824D GurgR Il eamigérical in a

S e 4k ed, care. formed in the centra
p%é??%%ggiﬁgﬁT ggggﬁgggoﬁﬁfoﬁgﬁ%24 have snmal | di aneter
hobes6824a maei ngetihe-daie dicarmeter 828 dadlhglescreewle-like
portions of _the scre 301, | arge dianet.er hol es 824h .
PRaE ECRRoNGa4E the ‘olrn RRAIT G RE EHPSHIS0 LR dnd iP
ngdi-updbaneteanbel 98346 muy amdthe Rogrommler Sn bas
18 are placed. A'plurality of hole portions 825,

t enéughrihios sor dhe IPPosid s mdela &f, taree Wasmed ithe

th nt 3 LtiQn . e 1
sﬁ%Fﬁigrg%%Fe%Oﬁgﬁg?%8§§§%hégﬁﬁdngkéEggﬁgl |aﬁ£§%?£§¥ethan .
t heamerew par thensceldlichd iser ews Bi03ys 1804ge  diraimitoars
hol es 825b t hat can house the screw heads of the

SEP&RE 0363 8 34hd thedi BrmCdicsifet o™ 33U HG W £25¢5 opposite
Wi gl Lie spesl rENReS BRiRfe giaceths ldd@ tiie contact with

reinforcing nmenber 12, the reinforcing nmenber 82 is
r shki nee¢ddy -d ifiegmoy tiicgisd Gvfteerdrgl hd\gogy|digneter smaller

i nter peser a.Jf ar - ang,d Sheedle—
f(%?lr%gd%i%% g%t%m%% rﬁ a?tf: S eap%%?%%?%%% Ségj?ebrs 83, a sece
phtikel meynbefrsh@lzd pard ifansn@B0in tdroughe wiiich tthesymmetrical

s¢crews 302 are inserted, are fqrned._ The_hol e portions

830 ﬁa\}é’“gﬁl‘ﬁdld’iajn&’éﬁ’e%_% ST e K- Qe OF the
diraneler RT ke STRW BY i NSs fhe the SC4EWE 302 afthnge

| ar ge "di anet er hol es 10 830b having a di ameter that

carifidese 8shscr &hchakigguafet hef seheReSp RO jpng PB34c is

[ n ar.ge tjal ' j f detail ed

i hESr 55 esta%uc r%ﬁ:(re 60? %}ﬁegct}é]%%?%%ﬁe?&%% 8%@%0% in
Fil@0ogl3, i n dthgdantef posernd3dla-plke apotyiafis 833a and 834a
connection termnals 832 are housed and held in

15 .
houdin§a8s1 FOoTiRE GRfERT T TRFTHRAI 50 8322F 1t | g materials

negdhfriddies MBMenh 833 thatn£OaBe L 11 Re COVEALENM §53a and
t he space transformer 84 when the space transforner 84

i $3dsseieedintreadietddtke nepbler sh@3qrewat skape ¢ othe sharp
CUPEnld il St et e 2 thenshhpegubstrate 81 1s

{0088] The needle-like member 833 sides of the spring
members 835 are tightly wound portions 835a, while the
needle—-like member 834 sides therecof are loosely wound
portions 835b. Ends of the tightly wound portions 83ba are
wound around the boss portions 833c. Ends of the loosely

wound portions 835b are wound around the boss portions B834c.



20 nenbers 835 that are provided between the

needl e-1i ke nmenbers 833 and the needl e-1i ke nenbers

834 and resiliently couple the two kinds of

needl e-1i ke nmenbers 833 and 834. The needl e-Ilike

menbers 833 and 834 coupled toeach other and the

spring nenbers 835 have identical axes. The 25

needl e-1i ke nmenbers 833 and 834 have tapered tip .
shapekighiebpecpin@l porohensdf Sehe asadibel fkangenbersions

R e

- SETOMNge needt tohs ke3menbees; ol ABB5hFhanpeedkeoli kespring

menbers 833 include needle-1ike 30 portions 833a .

&R @ ??bc$réﬂﬂmﬁP%ﬂeélﬁguP5!PP§ of PAWEESpFEfBEEtion
({Qrﬁ%§%9¥m8%ﬁa9§%inﬁl@HQESEQEEtQBé 833brtRaly ah8ve, with
provi ded on base end portions on the opposite side of

tilps sprihe mewdees| BRE, pbhti ored8833idrdmisapers 833 and 834

di ter. 34 t th f th dl e- L. . .
BT bret baeRE k0BT bPr kbR v Sea RV Hif Bt fons in
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frog sugfaces on the opposite side of sides of the
flange portions 833b in contact with the needle-Iike
pbPPBBhs 83BAcahEURAVE 83di &hBlteNORFER &NS5 CORRRCLARE

O oHenll angeapaLttans (8330 e hecde drike MRIRGES 1 o

8 are’torned 1n a shape axially symretrical in a

| pagintddonak dbereet bdnat eredf mer@e86BTHe rReedlee skickad
menber s 4 include needle-|i portions 834a that
h’&@’@bgﬁasglﬁ' psHﬁrdL8j BEF ﬁafﬁsnl@%ieﬁcfoh&%&gi GhE of the

fLangecPobhi @BSn834h st Bab ane Foewededd RHkasa reétdmember
portions on the opposite side of the tips of the

néadke- | 'ke polei pAStEZPE ARd Havd valedisirdtledijageger holes

t Q%%aahgi&@ t gggg%mtelﬁgrn%gqjg%'i:lf)}(qwetf %nS%‘}l%'t %J;fd the

boss "portions that project from-surfaces on t
oppesitelilkeside tdbnsi 888 aofanichd afigenghl goritte 0183418 36b

in contact with the needl e-like portions 834a hay,
ah@ivaRet &r dREFEr éﬁ&ﬁ?&tﬁa o or Bt (A @gﬁ Flange
PRbL9B$ 5884y . Thenreada-1] idkenEentsH 834 gyen faldmthe large
in a shape axially symetrical in a |ongitudina

didiemeicen tRdesoft3thhard dfifemad om tHerd hige shapes
parti.ons 4h i s the sanme as that of the flange

pgﬁtﬁg%st %Sgéh%hgxgﬁéneter of the boss portions 834c

i §0DIe ]sane Had et hatr tdfortshe Bossmagoritawrisn@33ee of the

[ 0087] Shapes of the _ne e-1ike portions 833a aq%m§%%%ber
ORPPIR&rE o B HeG e d e i TF 1 sHaped® atfh

mMakeh al $he hole portions 837 include small diameter holes
837a having a diameter slightly larger than that of the
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
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 831la and the
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25 of nmenbers with which the needle-like portions 833a

and 834a cone into contact. Both the crown shape and

the sharp tip shape are applicable as the shapes.

[ 0088] The needl e-1i ke menber 3 sides of the spring
menbers 835 are tightly wound portions 835a, while the

30 needl e-like nenber 834 sides thereof are |oosely

wound portions 835b. Ends of the tightly wound
pord¢orohgng8sar & Bl hourel erheed hetb®sRoporipebrsoB33E36 and

ds .of, the | oosely. un r{io b d
Tt e Boe hort | o adgaty “Rndiale LR, S Geagn otnes
POf t10NSa:835R @ntkdbeofil ange portions 833b are joi ned

-and the | oosely wound, portions 835b and the flan

. e

pt?@9bhs 83Hb i el pothel BHAhRYSBREN of Maf$Bri hig Phe flange
L D der 0f ; Rot hgsgoppREt L AR
g&$g$%§ﬁgﬁi§%%gyﬁa€?%g§% gggt%ﬁgguggm%gggr?%ed above, ©

woit ddve wph ngtepnbersi885, fohwmingedberntinkéepehberveen the

833 and_ 834 il ] le in.the. q
divest; shae i s 45Tes EOhpYettnE Rosurhy BatheRa! F810s s3ea
honsese the1 soppeet bap 486t geninal $1832 havbag tbea to

structure descri bed above is fornmed of a Ia%er of a
f therehenber L@BraaafnatieB8oAd REABEATE3IHEhPORgedle-1ike

portion Nals) e t c 11,0
PRFhPREF 533,5550 POMTRR%oRPP A2y PEe RENEPUBII: The
heiriparliypnsh8361lngkudersiehk @Bdbetdr thel eselbe836he

havi ng a dianeter sli htIK | ar ger. ha@ t hat %t thef .
nBBHPELFi Ré? poPPFons tB358 ARG §r-§8 d-&Heer "HOPEs FOr™ g
836hnAavi BY Bedi;anmt eheskinght! wikarger hharst Baaoknd the
the flange portions 833b. The small dianmeter hol es

836agandithetkar heldsafsiér iRoltds 8948 A& tienFedsiinot the
*LSEBEA PEAESEIETE 20 PRLISL DE 3B, ¥amgrson or
cpraeehkOfgt ensl Raksl1832 idee nfeabred 834t Hergecomdng off from
n%ggegousing 831.
{00921 Fig. 14 is a diagram of the structure around the
interposer 83 of the probe card 8. As shown in Fig. 14,
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
electrode pads 812 of the substrate 81, whereby the
interposer 83 establishes electrical connection between the
substrate 81 and the space transformer 84.
[0093] In a state shown in Fig. 14, a part of the
tightly wound portions 835a are in contact with the boss
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
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831b. The hol e portions 837 include small dianeter
hol es 837a having a dianmeter slightly larger than that
of the 25 needle-like portions 834a and | arge di aneter
hol es 837b having a dianmeter sj7ghtly larger than that
of the flange portions 834b. The small dianeter hol es
837a and the large dianeter holes 837b are forned in
epped _hol e s es haV|n the same axes. As descri bed
SBEUES “thot e aHobssLe: MeenECr T ARG Basks ond B3bP AN

tbﬁ&r@£séhfnftﬁégﬁngg&thﬁeé §§4Phér@oﬁﬁgékioﬁh65§ﬁ9£§ls 832
the dianmeter of the large dianeter holes 836b and that

ofanhlec| appgerdsardt er hol es 837b are al so equal . Wen

ol B0Rhloi el The RBOECporPIRE BB, kit RECHAFs oS members

PBBLiI gne 837 éﬂDﬁhB|Moﬁﬁﬁﬁumbﬁat@rMMhEleaGB20bﬁp&1éﬁ to the
the axi al direction. In an initial state shown
i AnERPoASrt B PRYAGE s Béﬁ??éﬁ@tsgéﬁpéﬁ -t hBowever, needle-

nf?ﬁbeméhgérgeﬂg€% gﬁecggﬁe'Qth%OEhﬁCFe“hBH SE8Bd by the
portions formng ari es betwe ar ge |anete
hape$n83ﬁbmaﬂdstﬁé53nall di aneter holes 836a in the

h rtiopns 836 of the fi o t here .
b BePh & PERCERSnTbEE BPaush: Fig AL Abat abprReSrs tpplied
nepbersnB88dt{ eaMteomiing16f B3br emct heiRgUshBY831. springs and
Simlarl t he flange ortions 834b of the needl e- F

nmBABERy %Bﬂ 2vf8 PALSL QﬁtéétOﬂﬁtﬁn§ﬁéﬁrporﬁh§ﬁ§f0re: the
n t n [ r e

A e e b A S

panttbas 833 »t khep@Sssb&endoneﬁbee $Béb1hmekbeseby83 to

per function of vent i ng the needl e-

P RbPy S8 PRoh BB AL ToE SPORERE AYueiy ths; space

[ 009 Fbgme 248 s andi agramuak ,t he §%f§%%§&%1@fQ@ngr%Q@nt a
i nt erposer 83 of the probe card 8. shown in Fi

1nar200ﬁhéhenWérpéséﬁogsbﬁéﬂﬂn?éﬁp@ye@h@eﬁmé@ﬁm@ﬁeon of any
tﬁﬂét5§gﬁh§1 EBQtEQ%esgﬁcgghf%B%f%%E%r %%anEQ%thgssﬁfor

nee nenber cone into contact wt
ebethr adé padss8pdsefibiike topabeotrbarstidfifercd4ecabdwern a

t he her e tips of the needl e-like nenbers
a33°E61e PRE 0 BohBE FHP35°aFB Erode PANE TP CgP™ vater 4

t haasvhstraker 84, swherehyct ke (i nt er poser 83
est abl i shes el ectrical connection between the

stB8PPat e 8¥haRdthRe 1858c®oBLENSPo AR COBPATEG0YFT)] thegone in
S&ﬁ&@hspﬁﬁnlEQnggrlﬁés %r%aEEegf %h%he connection terminals

in an identical space, a load and a stroke exerted to the
connection terminals of the interposer 83 can be increased.
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
semiconductor wafer involved in a reduction in size of
electronic apparatuses in recent years.

[0097] Moreover, in the interposer 83, the connection

terminals 832 are only inserted in the housing 831 and are
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tightly wound portions 835a are in contact with the
boss 30 portions 833c of the needle-like nenbers 833.
Therefore, a linear electric signal along the axia

direction of the connection t inals 832 flows to the
tightly wound portions 835a, an electric signal does
not flowin a coil 37 shape to the |oosely wound

portions 835b. Thus, an increase in_the inductance_ of
thetchnnest Fenther APHalaoss3lchy Beldaphreseedthe like.

[ he Vv a e;needLezlkl kg
Qﬁgg%EB ¢ gﬁdﬁgggQ ?Q Eeaggﬁkgctﬁoﬁg%eﬁﬁl%aescgggeCtlon
appkinedais BBE |nhéypbherd@ﬁehﬁueetbaedcﬁhebenteplaced and

shapes. However, needl ke nmenbers havi ng.t he sane
NP e B BEhLbnhBBea By Re oL R CRarpale vogs. 10 cost.

9885k 0 t henknbesRoRElnE3sexpl ahaedaanere cateadhll &dcn
10 the connection termnals 832 including the coi

speifrgsnandthabigg -t he aﬂésléaraﬁﬁeﬁXpéa@ﬁ@daﬁ@tﬁ@e first
The efore, .th conn ti t al.
SgﬁgSHFF %P REE! AN %erlgn %cﬁ%%enQ%% lgﬁge diameter

one anot poSsi
cgu&elbhe U.Btaeﬁﬁdsehe83mtaalf @lllamtﬁﬁ‘f anolmhloﬁm af8bt hed have
substrate 81 and the s%ace 15 transforner 84.

ré§e|holﬂpWi§056§eP5|é tlo (fheydrt- st &9%%%%=Hﬂﬁghﬁpﬁésp6581nq
QQBQ hngh%ug §¥ ﬁ%ﬁb@%@oﬁ@a%ﬂQﬂmpﬁiQﬁ%r@ﬁea%ﬁstﬁﬁrectlon

te 81 t he space transformer 84 or both and
|ua1®epg®$luheet®1@D30¢ba;amﬁfeﬂ@wnémﬁéKmeamnilonS 181 have

COF LehS0lShelhS TY SEPURRLED ALy SSMEAILD, ot cne

t pellentRiRaSeE 834 en@orﬂw e@hath tdienene moMisciBt0ke of the
| eaf springs are used as the connection termnals in

amolge MOLEAONSPEEE,. a SIBEY i s ridkéhesedy i ey 301
C%‘?l'?ie%tdzo%agxe'b%s%@r%v%f tajl% ';ﬂl@\flwror?%rﬁ%}: be des of the

i ncreased a result, I's possible to realize a
f ctiiew mmtatqn@n it s(pnan:e sfmwfn)e [ rﬁléfqodger r-8?&‘>tt hembers 18,

in the one u3|n f ri Eﬁ_refore
p&%’ﬁ |C| nﬂi}P olpﬁgf ag’i}] 1-—[5?,](.:I.Ii)eoa]’.“si'.eil.OITtnS 88a of a

p&ﬁﬁgd%'E%ﬂﬂﬂéﬁiddﬂﬂgﬁdpﬁWHdbiﬁé(ﬂﬁitﬁﬂﬁﬁsfiﬂignﬁkyllarger
i ncrease in the denské% of wires on a 30 sem conduct or

wdiher jtheoltidEkiness ddUdts oPiHE R BF BE AN c,dlameter
a terﬁtc}%?se%a'?“ orfﬁfaeri{om%? %yiﬂ%ﬁé\é’i e ndvd |
poser e connection termnals 832 are on .

||dmam6ﬂin rsutelid ehoudiang 881t antl Hre large diameter pOrtlonS
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
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
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.
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38 not fixed to the housing 831 by soldering or the
i ke. Therefore, when there is a defect in one of the
connection term nals 832, only the defective one can
be replaced and it is possibledo perform maintenance
easily at |low cost. 5[0098] The post nenbers 18 and 88
are explained with reference to Figs. 11 and 12. As

ex glalned in the first enbodi nent, the post nenbers

hePadé theAIﬁiﬁéaéﬁéﬁe?érhﬁéFtP8ﬁ§l?8§ §Ha tﬁErgﬁﬁhIWthh
dtﬁaegekeagr§o@ngréSPngathaveakeefeehba %ﬁboggaéél
(t Irst. hollow portions) passing 10 throu
pbsanﬁénbmes 88.al Bhg hotenpertarins ﬁﬂ@ebﬁwensmall diameter
hei g éeﬁé Q tpgre of . The hok i ons
h&9 e?h anB2di Afet BF 887h lgﬁﬁlﬁrdﬁ SrSHB?ESPOIthHS
84#arnt theehsl soporhiionsr§ddqaanaetBe poakk duapehgling a
hol es 830a of the hole portions 830. Screw threads in
whighcthe sBpewsaBohonseantie3gzreanhsadsceédwsbcaperews 304,
pr d on d f othe I rt 8
(ﬁgybgiomn)ThE EQO?E ﬁ38§t8%én%gg h%gh@g h%%%F% %6, and the
neabér sp88nhave hawgetdeaﬂamersmmnbtnms @8a tak apace
hol | ow cyl i ndri cal shape havi t hi ckness sllgh

| BEGBF CORHAL RG. { FNEKRESEC ol Cofle SubstFabe 181 igngenber 16,
spBkl cHeameker nglagr qvoaﬁc%@eaf i l%@llel Wbl lca%l gal
shape having a diaméter smaller than that of the | arge
dearerdinpotpi ths $3asandmhadipgnihe r@é@@qtemeéw ax@gobes
a hase f he |l arg [ r rt| ns 88 t
N S g R R
pekpllaiispdpassihe tfhm:eugbmbbeu&énmost menbers 88 aI ong

a center axis direction (a helglt direction) thereof.

THEIAF I ow PBr PIVERT 1881 Ohad SERELLIME tditife PECPEs CRRE & is
SE%Hla%%ﬁ%%hh%%r%%é@doftot 'if%ghoh% POrti QRS g2,

the hol e portions 838, smal | “di amet er hol és 842a
oﬁ:eholferp@ngl orsb8s?2 8af anlde t@;@aa@tierrmfegr P a84 F@stened
descrl ed I Scr,ew t hreads _in mh ch th 0
A SHPBE Sk Ponad Al SIOM G8 Son Pfar o G o3 the
tbebhﬂllrbﬂlw BAr tindN$h88tefndb rafomnlnenbire e ght pefr fiditred,
post nenbers 88 is_the sane_as that of the post

m'éﬁﬁe P§stgmenlgrEndgopASpFIPEddef dit Hdtce g pordions 811,

8424, t browgh whiheh Hheaschews 304 ALdSeidedredldtbedded in
forméd in the space transformer 84. The hole portions
84Rehaed espalit idngnBtlér hdbhes <g4f2x# thatihey sdrewsa@l are
dlanet r t he cr ew ort| ns._5 t he I 8vS 304

APGE Bt P LR R TG Fof el SRR G ene

haV|ng a
hptbS;Q tnbﬁsb%(irseWSh%@@S toke tsheessy o I J[r&]él{ﬂe-alﬁfrom the

p%%?% g%%%l%%s %g% g%bd%%%eﬁ%ﬁ?%ﬂﬂi?tﬁguégggamembers 88 to
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 8l1. The screws 302 are
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
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| eaf spring 87 have the same structure as the space
transfornmer 14, the probe head 15, the hol di ng nenber

16, 10 and the leaf spring 17 included in the probe

card 1 according to the first odi nent ,

respectively. Probes housed and held in the probe head

85 are the probes 2 explained in the first enbodi nent.
[0101] An overview of assenb K of the probe card 8 is
15eea§oa¢h@@ werherefdr endelineolpEgrre2erFppsaret fastened

‘”thg'”gsEEﬁg be g% fpdy &§§ga§§e§ﬂo%ﬁr §§b§%§ate 81. 1In

fas?ened 3 strate i S ¢cas

pesiti o8hsg, ok pHErSUbSEEaé®s83oandnﬂheOBeBﬁEGWédngnto from |
menber 82 is performed, the post nepbers 18 are
eﬁﬁéadgaelﬁn@h@pﬁaﬂegpéprﬁ6ﬁ§889£ thg sAaEE BRlLRY portion

OEF?raPénghet@?rBQSEc?@ﬁbﬁé§b§§saE%n§EBﬁQ§% tRel RErst

hol' e portions 812. Thereafter, the scréws 1 are
|ﬁaetEHdn@rmﬁmbhe hol e portions 824 and screwed into

1 4P%Re nol Bparc ohe 493 AR Cocruth "CRBS AG poG che

WEHB@E§0§8rt8325rEaStaﬁkéhe1ﬁ0$hyﬁEﬁbahﬁ t&eaadra&steo4 are
the reinforcing menber 82. Subsequently,
|mﬂéﬁﬁégérfsgmu§h§r#aﬁgédd#ﬁmétsﬁea@@@ﬁnﬁﬁéa pEsitheofmall

mglg éﬂﬁgaﬁglgg %H%aOBQ°§ Eeh%ige %rtﬁ%%ss%ﬁ°a%% e space
|cﬁ the reinforcing g mount ed of t
smmﬁaeéommetheasabgtBatew&ﬁ 1ﬁh@ $bﬁew©sﬁoz@amer3088

inserted fr hol e portlon 830 A screw

| RSBREAGRGE vy neTien BAFBaGr B3 Lanidc Bned (S e the

pest nrerbery A8mberf 85t €n at ke PRI theihReS 180 tihe this
i nterposer "83. According to the process descri bed

abewee t RePai@ p@lﬁﬁéﬁwsnéoﬁeﬁ@@r3@ﬁ &fderigsl from both the
'nkgéggggrlﬁ%o %%%%n%%g?d%zgy%dfgﬂ §§¥ﬂ§¥ é@%ond screw
enbedde e of

i At he SUbSTT at hi's sense, a pair
smemm@rSO&oamdgﬁﬁzn@cmewe@qmﬁ(fdﬂumnﬂmgimamnemwm
Oﬁ§n|n3 surf aces the sane hollom1port|on

st

1 ar
CERGw deniere comBrgdr ity 4 Raqtg @t the Yrterposer
f 3st @AUNgneERBRe transformer 84 flxed to the reinforcing

member 82 via the substrate 81 viewed from the space
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
words, a cross section taken along line C-C in Fig. 15 is
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
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
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[0102] Thereafter, the space transfornmer 84 and the

i nterposer 83 are stacked in layers and the screws 304

are inserted fromthe | arge dianeter holes 842b to the
smal | 10 di ameter holes 842a qof; the hole portions 842

of the space transfornmer 84 anJ screwed into the post

menbers 88. Consequently, the space transforner 84 is

fixed to the reinforcing nmenmber 82 via the:

n@hﬁ%€§1%% ofnthﬁu§u§§ﬁ§étea8&apﬁnobesé?éhge§OQYaﬁae height

§|§ﬁé Qtfﬁ@@%§95hlhhsné58@p§9tﬂs§ ngge the $ATBkness of

OM/p tion are second screw nenbers
COhélgubsngaaes%tondTﬁasEénrag aerbei f HOLO3WEBitgonlSuch as

is a diagramof a state of _the i nterposer n
LR LIS A SR E N it RN kY

82uMkarkhe §yb$gé@t@l§1 !H@WﬁﬁhéfgﬁbbBecﬁﬁace 29 not
transfornmer 84 sid 15 is a diagram equi val ent

@féeﬁbpdvb@mﬁéﬁcﬁaépﬁ@ath@nconﬁénéﬁt§h@|ﬁéwaauﬁ@bpﬁément
%digg SEQP £e88), §ﬁ§¥8vkh3ﬁéﬁéﬁg¥ F?”%E8r§§%§§§8%ﬁsm and

he 38c |ona Vi éw § he 'sc
|ﬁ$8th@dsthfougb phebenheaﬂo&@rw&ﬁhamespedtcabednbﬁttachment

broken lines). In other 25 words, a cross sectiqn
t ARERTANBRSPT AECE- &Nj ALEPGDLDY {tEengrR iﬁgcﬁﬁg § to a prober.

dyyaghammexckydieBgchig %%HB%EeﬁbslébﬁﬁﬁnkE% pACRe substrate
transforner 84 and the hol ding menber 86 in Fi

A§lsh¢,sm basEi gembsrst A8 sadewd 3@42 areednder t relnforClng

L MERUE2oPAckE S62E Bl i SP8RE e a8l SR, g Pl hembers 10

|ﬁh@rBQ$QW18§ and %h&e&BaGQBtﬂan&h@r@®$t84wm&e&h688
rei nforcing_nenber 82 via the post nenbers 18 and 88
|ﬁ0Pﬁﬁ§uﬁé lehéSmﬂatﬁhﬁnférPﬁl@E#@?éme$f dilfedsS HpsSsible to

P%Bgét&@kﬁa%$lg§9 he defdcned by the height Gfrd ke

pos nbers 88 rather than the thickness of
t HO190Bst r aBec8lscThéeefspose dvam siffordefrotfatanch tdech

R N R AU L PR S Lo
control deformation including warp and waviness of the
space transformer 84 caused by reaction of the connection
terminals 832 included in the interposer 83.

[0106] Lfter 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.
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.
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
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affected by the deformation. As in the first

enbodi ment, it is possible to inprove accuracy of the
parallelismand flatness of the probe head 15 with
respect to an attachment refergnce surface in
attaching the probe card 8 to a prober. 10 Wen the
reinforcing nenber 82 is nounted on the substrate 81,

t he post nmenbers 18 and 88 are fixed to_the ,
r éPAf BREPRE2hBADERT8BIBy LEEr eRPRG FREPSEPERET3EY PASSING

t@ﬁrB%éE PRADELE+L3 éﬁdg§8%§W&n%ftEﬁeS§b§E@ 303nkRother 90.
post nbers 88. Consequently, as in the first
efbodemertiliyt is pespibbkébfie 16 bhproveawrkabkbbiy effect
in_assenbl i ng LEE proge card 8. [0105] Because the
spHcBTEVEREFBPnEP e84 ARG P Psi nf or ci ng nember 82 are
faghened, itiks PASSHRLBe! @ag@Ntiebrdehor Bt k@R second

i ncludi ng warp and wavi ness of the space transforner
8ambads Benby Ofe 8BE| PHeSENMhANVEARAON §H PO Nefniakave, the

8 Lncl d.| I nt er rs i~ fter  t

SBES FAR g SREs B Rt e B ertar 85 orede of
f astenedcas vdesatielrdéd labode comepriadet eomtred priéeds dhe

is applied to the space transformer 84 by fastenin .

{ RETHERHOHG REmber 286 (o Pie s (s CPAPR g £ Sgectrit signal,
Thergallee he 480 hhicORLNG «@f dRe Hyeke dhead Bhds) whitaht

the probes 2 are housed is performed and the | eaf
spuisg r8te $hpitxédst @ tHainG datdamniser BEPAKETEhy-0 a

th d ' ted.,. . 71.T t
B e SR domia o LIS ar aos,
exaipl®rBes desmbefrorhexan ejourhied arewhe3Ghiledrdie and

arranged as shown in Fia%.egm to fasten a reinforcin

MEPHE G SHOWSP P& 4 Sgpate tHAHAGTTer- g0 Vit Facked on
sybs! rah e 8% AS o QWA Hidh J6.wide ofr the: SGlWsSrate, a

42 304 penetrates through the space transformer 90

pagsiaryy traneughrmehe theanit drs ofmrrzrdaad ¢find ik aspree between
transf.orner 90. Caon uent | it ] ' '

a Y EnaEr kKabirs S8 &4 dsiecﬁlep rperv%bn ihnegéqg’h g&zaé#%oﬁrar{isioo:ﬁg@%ls
5[#xkQ8] Wiich ihe sprabeec archrasciordli ttor dugylt hehess eicongkposer, and
enbodi nent of the present invention exaPI ai ned above

t He Ao e ¢ MHAARIL @ pTirEtGe \Pbfe prdheCRRRRE S e the
a0l 18 £ONAHGHIWe IBLLTd @l £ Nk GO it Cont@cds are

with the sem conductor wafer to input or output an
elasdigdde dimgrealcink) Eprube Heads Wihstr HousEsomndhsopgtace of

Loe RLaes & Lhtler® id Al S fale PP A VALLES, PAS Ohde
height larger than the thickness of the substrate, a first
fastening member for fastening the substrate and the
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
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
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circuit structure for generating a signal for a test,

a reinforcing nenber that is nounted on the substrate

and reinforces the substrate, an interposer that is

stacked on 15 the substrate fop, connection of wires of

the substrate, a space transfornmer that is interposed

and stacked between the interposer and the probe head,

transforms intervals anong the wires to be connected

tﬁ$@9@hmﬁﬂériﬁ?@?ﬁé§ér0fa 4P| Bagsteunst aé WieeBreoea 1s also
ng ppQs t 0 d

ot Eb P Fe] P Y EpTp B Bhe b e By RE B8 BT ag uracy o

ptrecEbgthbssughdt hersubslitate frosrthiersyuriacesopoasible to

portion_on_which the |ntergoser I s stacked, and have

h@P@HFOPaﬁééFtFﬁﬁﬁoPhent hitBkRasdtépnphamepfsthat Broges,
fbﬁﬁ%tBﬁ%EﬁﬂngfH§”§€£oR@§ B%SEQQ'BﬁetﬁﬁoEHQStéﬁ&eh§Bﬁly

25 I nterposer, a second fastening nenber fo
fastemanglwheeg@ngrapetana the Qpaeen@nanet@bhercoaﬁdct
secaond ost, me ha S hei as .t
¢ FESTYBBR  ontd: kR hmanb s lRe BB RS PRk p BT tne
npﬁbﬁésl3r§CB&b€dan€Eﬁ$egu€mkb¢" as bAnkthesbhkslly large load
enbodi ment, it is possible to 30 inprove accuracy O

t hé Ppatﬁeeélaﬁdtsaﬁaﬁpepﬂ§ﬁpr@§§P&|esghafeﬁﬁéﬁhthﬁhe
g?éEE?E@eh?éhggaEEepWEQEBQe@a%E%hPb@éﬁgb%ﬁﬁeggﬁgéﬁggdamaged.

109] Wth e probe card according to the second
embodsnpnsslaéeutacprewenmpdpaemnwma$loh uheypeéuesnie
i mproved accord

aBEﬁFﬁé‘ﬁ 5F CRENFrALRE Qlﬁﬁ‘d aﬁ‘&‘r e Z‘Iaﬁ&% ‘f’PTEFeE’E?PQl”g'

| btieS ) Passi Blre ak@ geobtrr @hef kidGldattiodm el etli RoP@Sict k0BStrode
anong the probes, 5 substantially fix strokes of al
t Rédgrobes, and highly accurately realize control for

obiahhng SEablg.gont, faL“E'h “c%%' ?E%‘?;“ee cahd a8ditiORy to the

because t he strokes$ probes are
sab&baﬁtewbbwlmemed tae uaméCegeam@IwnuémgmlWO@des§es the

t .applied t f be. Theref the 10
PO PR IS A B R e ERE o FORDE n] 5y PECTR, Bpl surface

dapBaed relc ti$nPegsichle sLd SreMent deleidreiali af ik possible
yield in a process of connecting dies _and packages

(Wior eomsa@iingaret ©F) thrd Brtearaye Tof Hive S«Harcé’s transformer:
C d h l.e¢t.r. Fur
%%%e%%%e %gF% fegd %%SQ%%SP e se(:c?q";liqac&]e ik ﬁ? t he

he pro according to t nbodi me
I eafcuspcyn @ furtibfeo iiay nprses sexl tee adnitd Iriste iafc trifee regricere
near an edge of the probe head surface in a direction
& §iStrate. Therefore, it is possible to contro

WE[romqﬁ t he innterpasen, tAerspace gransfQim®eraccording to the
second embodiment, the probe card includes the first
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
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.
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20 and the probe head besides the substrate and
i nprove accuracy of the flatness and parallelism of
the entire probe card. [0111]In addition, with the
probe card according to the segond -enbodi ment, the
probe card includes the first 25 fasteni ng nenber for
fastening the interposer and the reinforcing nenber

t he second fastenlnﬁ%nenber for fastenin

SPBaL2T  amcR b RefRanarORe FaFRT BFePRY REnbEr The Second

TQ&ES&Qﬁ@nt'tal§199§§k9§eokoceﬁﬁg&Qbrd%egﬁﬂﬁsignlgéludlng
t he space tfansforner caused by reaction of connection

300t ér ppnahgsi aobutleding thesi neeppdsér tol pne another are
artgculﬁé i& a.screw enetrﬁées throu h_the s Facg.
PRR&FOFNEP paSsiR QFRP ugh t he“cEREEr=6f Vgr avi'ty“of o

tB@rﬁmaégstmgﬂéf@hﬂepenaehemyrkabheOaEfaﬁbtharOQhalmedls

in preventing the deformation. 44 [0112]Wth the
pPeBELlbARdtacE8 RN E0IPRETREEEHd tonBOdil Rinflefgrmation of

pkHéaEhB¥tgﬁt80QHECEHE ggaekn%&gns%e&%g'ng ﬁgeg result, it

springs and having axes parallel to one another are
applpedstblehe0|pmewpo$ea paEné pdspbet wieesofiment beang cut

term pal s i ndependent | romone another and it
BV TRe! e or bt aen St e e Fub S Tar Y g R o P sBace
def-anRebirer rQf the substrate and the space

transfornmer. As a result, it is possible to prevent a
paiﬁtlléf t he Iwi &€ ﬁP@Wﬁbéﬁﬁéa@@ttlwﬁt kaedereprfatpsd épcludes

thefuRgkr ate %n%ag%sniggCﬁe%%e&f%%§f%%@% egl%ﬁkln

e above explanat on robe card inclu bot h
t he tkirpsts efrashenichg menhébrtamgfa&hﬁmwngnﬁh&he second
i nterposer and the reinforcin 3_nenber and the second

f EEERPAYINEBRBEL T SO ASCERPAY S FdSs PREE S FERSPSPIEFT and

an@eld oting Jreii RO REhng rTemMer gdels 9aesottt ke ghn@axh@g a
that a probe card can be confi'gured by providing only

t e obec oad df sse hien g omdirger e d G HAvovidiiniae gnilonghef second
t@%s%% %VEQEQ%'nent) Fig. 17 is a | ongitudina

sectlona |eM/o t he
[G114] (Modifications of the Second Embodiment)

Fig. 17 is a longitudinal sectional view of the
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
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
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
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20 structure of the probe card according to a first

nmodi fi cati on of the second enbodi nent. A probe card 9

shown in Fig. 17 includes, like the probe card 8, the

substrate 81, a reinforcing mgrber 92, the interposer

83, the space transformer 84, the probe head 85, the

hol di ng 25 nenber 86, the |leaf spring 87, and a

plurality of post nenbers_ 18 (first post menbers) and

9@0¥§b%%n%z%os%nﬂeﬁbﬁ%§§al1?@1&%]?%u?%én9|P%%tlo s%923) and
f 0 t e n

TErbero 82 e T Pe Ehace t ranet rrer B4 1 530 a1 eren

fmenbéhad2 i andhehsespade etbads frenter Spécafe clis yenaheny

the rein al 1 hough not shown in_the

P S e07 | KBOEHEAr SFRF GriFFG RenBRP TagirEHg @ "s¢6na

r eh Bt eh chHomampbes 9Bahaseanhovten ﬁEé|§b§6é|t@@ﬁ§f@ﬁmer 84

921, a central 45 portion 922, and a plurality of

cbOpkEhBLPEELNBNESBDSY aﬁdwbhéesgaé@gt%aﬁgrbﬁﬁthBqugh

a t ; e g hges e

g B b g L O D PR e I 5O sd e Pt

soerbenenber sroonbnguendg ahseecond f dbtenifngenesbeey threads

that reach fromthe sgace transf

4 .
8P RT BOE AGTHEADER 9DRaK: PLUBE: RO FREeRPAUONNPEEGHonS Of the

hﬁb%@“ﬁ@ﬂb&k9n§8981Iﬁ%@@gﬁd BekbawrpeELHaNS Y cOFothRed in
post nenbers 98 from one ends thereof. Therefore,

sapempphneaaspéﬁ@eﬁopfféﬂﬁ@a shdrfnef bpdespertipes 925 for
h e L1905 ,0f t@ﬁe19eeg%5rgﬁﬁgeﬁam%§F QSte?He hole
p aces o

reM/t rea 5 8PeOforited ™ h appropriate p
Ipﬁetlahéeszaffbal&npemtungst9255t®9wscﬁew oriséhti on
of the reLnforcin% menber 92. The hg e rtions 924
f SR 1PASEFLPAGTERECScréwd 5361 BRStRE i hf6r PR menber

9%0h§1%ﬁr9%§bﬁal%yth@eh%igep%§t966%|@Q@abﬁoﬁhésrbﬁﬁforc1ng
hol e portions 824 of the reinforcing nenber 82

Amembemngzto Blreokidisy modithecdiiren sPALFdcesdondot the
eqnodi gg ge%ﬁ(geg\iﬁe begause gg%a%@gcethe space
trans orner 2

rein orC|ng "menber
fa&baﬁedrhyruﬁﬁngn@nahscmewn&@&eumgeaeh&mﬁ‘Gasbeﬁ|ﬁgstened

|aces, it is 20 le to reduce the nunber .0
D b SR s Ong0 STER GOPLE™ SarT SHoTARH Bl g R 1 18

Vi@Wsqh16he oSty @ nef ndnmPle@b@ fC AlfhpREeoRd .Ng to a
seécond nodi ficati on of the second enbodi nent. The

pr[@a,é 6dard Fddshdin iisn aFil@raigucs ngilf acdrionelofmieroed the
aceqrding.! o 4 e 39,5ecait euRodidian @d e did st
modification of the second embodiment. The probe card 10
shown in Fig. 18 is different from those according to the
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
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 98 as

the second post member from one ends thereof are brazed to
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met hod of fastening a reinforcing nmenber 102 (like the
reinforcing nenber 92, the reinforcing nenber 102 has
an outer peripheral portion 1021, a central portion
1022, and a plurality of couplggng portions 1023) and a
space 30 transforner 104. Specifically, flat ends 306a
formed at one ends of bolts 306 inserted through the
hoIIOM/$ortions 981 (the second hol |l ow portion

f
e M T 1o OB P SOt aifd POSEt HORbERT T Ghethe
ends.d 2@5&% £ @R Pr 8380 19 1d6nPagsk 1P4dna Wb SN € ther

provid on a bottom surface of the space transforner
10dnd bys erséw gt naxad¢ adde bnovhéedt derthandtherrends of the

threads e provided at the other en of _thg bo

So65 Bt o MHGY cP et FBrbono 103%RE T <phctne shdce
t¢apst psree r 1044 asecf asteapdabyyt t ghh eoh N@g Nt 8s 39F7 from
fromthe side of the reinforcing nenber 102. In this

stheesidhechorhe BOENAAYCIRE RERREB0Y04re tRetBiRopgnse, the
i gurl h d i
fﬁ%ﬁﬁ%ﬂgﬁgeéédCPHE'Qg%égggg gﬁéeEH@ séééﬁﬁngegeﬂEHpﬁE%rs

portions e Interposer 103 have 1
| avgéiguamey ethbokeso@3fasthningamehbese t he ends

306a_of the brazed bolts an 'l _di ameter e
1@@157havinﬁo%ﬁepgﬁﬁéoaﬁaiQSérOgs%E%elB FF§°§66.TﬁéI§ave
p95§?9n§iéﬁg§eEoﬁoh@§e&bBQE ohatheahohbss806nef ehhe 306a of
reinforcing menber 102 have | arge dianeter holes 1025a

t hhe baazhduselthe3fat sndormabladdanpher BPagset éP31b having
h 1025h. havi h i .5 30
[8&%2?ePﬁeglaﬁg%g?hgsetﬁ%ngogkgnﬁg%i aﬁgﬁge BQkF%né 2325 for

W se, € probe car i's of basically t
sapeee@nbhguEathanbas tshaopr olfie thar de@ndescrinbedeabeve102

and, in Fig. 18, like referen&g nuperal s refer t

cBABBnéArscofliaBetRE PPoBE C4rd16m8sr Fasp H&PﬁggPS nuts 307

thase nt11hgiRnePE rCALA 8 300WR hAvEhg. thd. same diameter as
[0119] According to the second nodification of the

se&benboétibodPrent expl ai ned above, the bolts 306 are
br on t ite,sid f - .
tﬁgigg& @gaggggég, t%%o?r%%eac #B 3¢€ 1QPRAS Y F%gally the

be h (a tom surface side in
18hmef cbheigurhatenohst hbespacdet camsf 6r tesciibegnadbove and,

hol es .are_not formed in the space transforner

104.
THEr E.6r e LBni Lé&Si K ofRE CIFEc & FERIPor s 104 EPREENES ©of
haye bgo%% EE%HIQ@-corresponding to those of the probe card

8 shown in Fig. 11.

[0112] 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
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.

{01201 As other modifications of the second embodiment,
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
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[0120] As other nodifications of the second enbodi nent,

30 it is also possible to change the nethod of

connecting the interposer and the reinforcing menber

in the same nanner as the firsj;to third nodifications

of the first enbodi ment. A dianeter of screws or bolts
for fastening the space 47 transforner and the

rei nforcing nmenber and a di aneter of screws for

f AsEBACAGNERe 2Rt EPPoEBANARACERE FEFRESr 8PAganBabBeter of

c GsSebrdELERERRhy kA AT G388 POk €E¥nforcing
hgg{ggshoFFOM/port?oﬁs Egvingeggfsgfent d?gﬁgt%rg nglng
t hembescrewsbandethdilidetrsndn| y Inavéitocbheeappbbédmembers

101211!' (Third Enbodi. ment . \_probe card accordi.n

L BRZI0! PAAoRPertTor PN S0RE PRV oA FBR CFesofo the
basireakl ¥nbhensape1€antndyr ativen tas pkhabpdfietihe first
enbodi ment except for the structure of an 10

i n0dEpdser. (Tha rgr sk ogamgndf) the third enmbodi nent

i ncl udes S r oot rei ntorci 1
the spBcB EPsnerornar Copting, ol & Szt MpBRTREhclor the
helkdisegtmenbention asdofheasdafaldgr ithg ddneThenfiabeation as

head 15 houses and hol ds the probes 2 previousl

: y
déSati péd thR tfPréSfti F%Oﬁ“@%dﬁyﬁ@tt. fog15peTRETUcture of an
St NehUe 0f T heol REeHROSE BRI I8l R ithe -RLobs reakd
of the third enbodinent is explained in detail bel ow
Figclu@eiss thepanbisdlr atendilt udibfalredediorgdaly wiealwegf 12, the
the structure of the  interpaoser applied.to.the,pr
caPa 50 RalGT AR ot & 4 TEh R e e CRA- 1By membex

| nteer peset 430 cafowprimgFilg.. 19HeNglredes haalousi mgusdk and
as a base material and a plurality of connection

t BOddsaltéeq 32 ORGFs &d PasY 41 Y Ha¥e iksesilmg (g first

[ 3Ehegonnection terminals 432 are formed in a
c%%%)ZS sﬁ%pe formed by winding a conductive material.
TH&®1@G@rinect iThe tsémmiatalre 482 tlncliude rpoisersproipmdg ed to the

portions _432a nd.tao _have.a cylindrical shape and a .
D Tt 1 oad pith ol (b IR i SR Ty detail

Wi Gy N & itapeared sskage friom beidyiends refl thetdenal view of
spring portions 432a. The coil 30 spring portions 432a
i dYeu e rGHdTEn Ay SRSuAd tFomRatis aFRAd e itghtihe wdinhe card

p%@do‘%‘?ﬁn@%% tﬂ@ékﬂ%le&ﬁ&iﬁgﬁgr@f“m%nterposer 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
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
spring portions 432Za 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
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432f formed 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 fromoccurggng in the coil spring
portions 432a when the connection term nals 432 are
conpressed and deforned. [0124] The housing 431 is nmade

of a single er.. Hole portions 433 that .

i uRBagR: § RoDeY PHoERGRnECEOR Eor niial§ BE3SEPRE to

f graRdnicnat IﬁﬁnngéSif@@m483;cu-f|%Qn@0|iﬁ paet ten$ 433ing portions
include smal |l diameter holes 433a that hold the

el déer vlenpthepePNNERS 12825 SaRdNFLevEéRt R ef FORPEBRFAG and
10 0ff..and large diameter holes 433b that have a

diranme er slightly larger than that of internediate

pootrans OfThth@ﬂBn&gtMGﬂ hermamal$f43251ﬁbéesmamber Hole

di anet.er hoI s 433a.a t, di aneter hol es 433b
CPeTFaprendng s hotaipaaviore lana hetisa e FABheRon

axesmiWhgnR 4he cerneghiel 1p tt@lremrfwsqn@%aqre The hole
inserted in the housing 431 having such structure, the

c@@m@@pm®n4ﬁérﬁmﬁdW§E4gmaéﬁedl@§€ﬂﬁ€dh@ﬂ@@léﬁéao§§ﬁ¢n§01d
ac s f t he l.ar [ t 3 0125

Z%h 5n§b?’gﬁnﬁggggc?hre égbu %?é?fhe[t n%e#posecomlng

43G i @P@haaﬂfg@b@l%ﬁed,erl mod et aA3Sshown ivave ¢ d2@m2@er

the constantly wound portions 432d and the | oosely

WAt oA a3 Ihags thRd & ISRt EdR |p6’ﬁ§l&’§§a0f the -

b%%%n%%‘%l%%”q‘:ér%lq‘aq_SSlé@%t ant’I'I@ léfna@.lOQﬁlaYne%tetra@llaﬁ@S 433a

state and tips of the el ectrode pin portions 432b of
t la@dc drinee dteirgye tderamert@Irs M3z c sl mue donmest 1w tah stepped .

t he el ectrod ads 25 of the spage trs nsforner 14.
&1 Afe S %‘tai?gr %r‘?gﬁdlg £ ps 561 &6 ec?ﬁlodle g*. n PO g™
4326-10fn d1he agnnadd ek drerdn nal $M32iaonihd M eertiaet such

with the el ectrode pads 112 of the  substrate 11 to
t ﬁ&%‘@%ﬁraﬂ?ﬂ%f?%r@&%%lt%‘ﬁﬁ&lﬁ P betfedmsErded trom

[012610%; 14 anf Ahe SRACE Hd ansf Y Blankée3Qi01es 433b.

cause the electrode pin portions 432b and 432c
arl@ltdght | y Reound 0 elsect rdigidnen soff ridrs b ity une ground the

YO B R P A e ras,

Tw,eftﬂfee,ccﬁf‘stantly wound portions 432d and the loosely
wound portions 432f of the coil spring portions 43Za 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
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.
f0126] Because the electrode pin portions 432b and 432c
are tightly wound, electricity is transmitted in a
substantially axial direction wvia portions that are in

contact with an axial direction of windings. Therefore, an
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49 electric signal does not flowin a coil shape in

the el ectrode pin portions 432b and 432c.

Consequently, the nunbers of w ndings of the el ectrode
pin portions 432b and 432c do gpot affect electric
performance including the 5 i npedance of the
connection termnals 432. [0127]The el ectrode pin
portions 432b and 432c are_forned in a red sha

DRHCFRET 1 BhETS i AOEBNRAEt ThPFh PhE SPblt FBAES phds A 2

a@ﬁeéﬁﬂmdée?Pﬁcbb¥€thsT@§Q§fQﬁ@,4Btc'3 B88SEQLEnE Dy, the
reduce fluctuation in positions of 10 projecting ends

ofiumher el e€t wvoddipua pérth@nglﬂsgbodﬁdpaBZQOQhHO@ﬁ|ﬁ@Zb and

t rojectin nds into un|f
c%ﬁ%gcgédnﬂ%n%S?EF%[BgﬁgfﬁiFh EL pro € carébgg%% the
t ompbbeahhir drephedicarntcef.ohheephesant uBgenti on

expl ai ned above, the 15 same effect as is achi eved

t hB1EV I st eﬁﬁ@d?ﬁ@ﬁ?regﬁ Bi-BoPBELaERBededP F@QZ@?%@tﬁre
FSrHFabﬁn ?r E%%QBdeQ anhaerEQ EQeﬁ%@9dkﬂEBBnt§ct with

urality o nection termnals that aré forned in a
cohb shapérand bade aiésapdréﬁﬂelrE5p@n£12©lanotﬁberefore,

are applied the interposer. Therefore,

o eb POESiblect: SRUBERT JHFETARIE™, HeBERGEHERY ©f
fpeaheaelEQOEBQE a%d the k3ep@FSHRI ©ih0poasenkhe32b and 432c
i nterposer 'to foll ow deformati on of the substrate and

th@dspaeegtﬁaﬁspépﬁéﬁtlng gnfssdto ppiforposeonrpbprett yith
pr p of wi res from breaki ng because of

t SXSQFS?%H on o ‘the substrate and the space
tqam38©rnerwlkﬁlﬁﬁkApaob@ingrﬁoamh@rﬁhm@dt@nmbdiMhmtd
the caonnection t nlnalsn%f .the interposer .include the

cBIPOSHFERG RENEr RFERED TTREMEFGrE™ 1P At PGS ©

C%Eﬁ@”%&%%c%r%sFQ%UBQQQe%QdCQHPQﬁﬁgiﬂMﬂH% th®odiment can also
connection termnals applied to the interposer

abeordhagved -t he second enbodi ment. Thus, it is

ﬂwGWWWﬂQMMM%MM@mMM
nu t uring an nt enance
embodiment, a plurality of connection terminals that are
formed in a coil shape and have axes parallel to one
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
of wires from breaking because of the deformation of the
substrate and the space transformer.
(01301 According to the third embodiment, the connection
terminals of the interposer include the coil spring member
alone. Therefore, less number of components are required
compared with the connection terminals applied to the
interposer according to the second embodiment. Thus, it is
possible to further reduce the cost required for

manufacturing and maintenance.
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50 [0131]1It is possible to apply the interposer 430

explained in the third enbodi nent as the interposer of

the probe card according to the second enbodi nent. In

this case, hole portions for iqserting the second

screw nenbers 5 through the interposer 430 only have

to be forned in predeterm ned positions. [0132] (O her
Enbodi ments) The first to third enbodi nents are

deStribed abbviSaBOER&PHEsEONBHBEYf bREcARFGFRESBH 4 Ee
PLESEREntAVERL LAB; tﬁ@r80$ﬁ3861m5H€ QEeEEQtlhE¥§BBéQP of the

is not to be restricted to them Fig. 21 is a top view
oprohe s&rdcagrcerding ppobéecaﬁdoadcembpdgmeotanothethls
enbodlnen ent.inve tion

d
S0558  ohinle bt BB 2GR S hI¥ERELE s s B BRA S E 8 Spgre s

sun%aﬁghl@heehﬁt@@pasé@baeoaba1§02a$5 eb pedirsemshapsg
by a | eaf spring 404 having an outer frame of the sane

spuafetepapeed] DP33FLANERe probe card 401, surfades of
a@ohgggrpos%btﬁgg %mggagﬁﬁh%gnsforner (not shown) are

al so rmed 'I'n a square shape. Pawl portions 414
formedThe dbhrsnneo 2@icir embbederaesohrtheekeafibsfr abhgve as
404 are uniformy forned qQver the entire inner

cFPRURFEF eMIRESS! TORe CHroBa Aol 458%aRd SaRPForRTGRION:

Phegevhhe efbi peeSkhtURLOEaRGRNNEEr ndR %gggeo&eghelcted to
surface of the probe head 403 in a direction of the

stibstr at E140221Ther éf $0@, VﬂﬁWigfpéﬁguﬁwéuﬁ@U@@npﬁoa probe
f th
483%3 gggo&dgﬁﬁa%owgaet Eq Q%%bﬁ?%%n% % %h rgﬁgsggace

t he erposer
t&aﬂ%ﬁ@ﬁﬁﬁr As anpirid@ef icasd M@lthhb@neﬁhodu@enas Btprobe
is possible to i nprove accuracy of the fl atness an

pgﬁéplépﬁsﬁﬁaﬁnghé FEE ScAPd 86 61 341-Cn 98 §. SE?Stgate 402
prebg BQ%@'@ﬂag%e%y4g3ﬁeh& whiGhot R®aPHRRE nead 403er frame

houses the probes i's fornmed in a’square shape. This is
appl ted, shoe @m@@gbeshwmen t he probes collectively

0?6335nt0 ant% 1&Em9%%%d %Oqalsuf%é%es of an interposer

and a space transformer (not shown) are also formed in a
square shape. Pawl portions 414 formed in an inner
circumference of 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
addition to warp and waviness of the probe head 403, warp
and waviness of the interposer and the space transformer.
s in the first to third embodiments, it is possible to
improve accuracy of the flatness and parallelism of the
probe card. '

[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
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[0135] I n the probe card according to the present
invention, the leaf spring only has to uniformy press
the entire circunference near san edge of a surface of
the probe 5 head, which is a surface on a side where
the probes project, in a direction of the substrate. A
shape of the probe dis not limted to.that
d’é"s%? gtf‘dsearefiaor xaan%?%lc?%%uc% 2pd'f T he probe

clan bera fregub edbOCtae9Natcshapey stdn diad pieddrat

the interposer and the space transfornmer 10 in the
flnmn@rﬁmdlfrfﬁntleqﬁ IPFENgagRly | Bas hieo | watfepringiess the
forned i n e, fl t hat
t?ﬁf%ﬁ%ﬁgL eadQ%%%Apa g%grgkons areff%}%géféaacﬁgtﬁg probe
lieadd spithingh ti0s nkeut faposshbhestde unhé o ntlye ppesise heroject,
entire circunference includi nggat | east resggct|v

VER LT LR 45 TRYuPHPSbERBgonal ShAR, Ot hEPaneebe head
el;]é egly CAmbe.@chh evesde 01361 Regpssbive spbtagLample, the

apes of the interposer and the space transforner can
behape cof arheipidlae headheaprbbeaheadgulan ¢htasgenak shape

the gi%be C?%g%{?éftEg?FY%Emggﬁs?thﬁéggﬁ%ngg%%g transformer

pﬁ:ﬁatlh@| Fsrof etbed piehe . caid LRigi ¥epea 16pthei beafyspring
[0137] Besi des, the respective surfaces of  the
i bt efpEBRd a%dath%ggbaéeOFFaagﬁarnéhaE%nS%@l%eFnEa Phat of

heagpgfgﬂéeﬁégdrgﬂﬁlﬁéw@obMQQQQESSQ?Qeféﬁﬁeﬁhﬁnpﬁﬁgeleaf

ormed in a regular polygonal shape
stpriag to mabeZStrBgaBablpotpgcnaﬁoshépeprVﬁénthﬁeentlre
pr obe hgad conmes ntac

t
P EUARLE O Wi BF UCERE BFoBA°REali ERRCha /6 PERFaFeS of the

lBegﬁ&§rma&ta@bﬁamr@hap@ardhaceemalagfbottbanpbesanhleved
i nvention can include a substrate and a probe head
f 6PAEE1 i n sRAPBECHLNEr SURAACE dRePeshipe thPhdnsfapaser and

thag QSSCP§QH990§E%9r@bﬁngocﬁr%ﬁqa% Qfin@15€Sko the probe

obj ect Pand an arrangenent pattern of el ectrode pads
pheuitidedIhnthhe tese, obpecpICF@138FﬁnfpmetaﬁoﬁwLT has

eEﬁngﬁ Lg?gpeggygﬁoggegegégﬂe %é%tl%ﬁﬁ&ngw&Jwﬂ%%hfaatness

pﬁﬁ@e§a@69hbﬁﬁshOthQh@r@Qemﬁﬁkﬁuﬁbﬁgr@uﬁ@nt@ tthe priority.
present invention, %'of vari ous types of known
pﬂ@gég]can B@Séﬁﬁﬁue& e respective surfaces of the

interposer and the space transformer can be formed in an
appropriate regular pclygonal shape and the probe head can
be formed in a regular polygonal shape similar to the
regular polygonal shape. When the probe head comes into
full contact with the semiconductor wafer, the probe head
can be circular. 1In 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
can be changed according to a shape of a test object and an
arrangement pattern of electrode pads provided in the test
obiject.

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



wn

10

15

5[0139]1t is obvious fromthe above description that

the invention in its broader aspects is not limted to

the specific details and representative enbodi nents

shown and descri bed herein. Acgordingly, various

nodi fications may be nade without departing fromthe

spirit or scope of the 10 general inventive concept as

defl ed b% ég ended %|%IHB a % tge|r ggU|va eg%i
CABIErTY [ fiof’ﬂs de&ér Pb&d°5b8Ve““Fhe

pﬁ@bevgar daQCﬁﬂédegbe hhe1peasent thaverbbenchsd according

useful for an electric 15 characteristic test for a

sk EbAJDEEBPNhaf BV CBAECRs pant PéulMArLPUSUtYREBe Ofoknown

Tran® 1. A probe card that

FS Eg%caﬁpyﬁgg%ﬁgcts a sem conductor wafer as a test

oppece]and atchscubwleUBudm@meth@ra@ewerd&snglatspgnahat the

for a test, card conpri si,ng:

orobestERA Lir €t ndecarCh GoRTRLT: Ve Rele il taRd Feorbe

| Bheceentagbtuwilh LR $eEreeRANCHAR NN Meh®eeis8wn and

or output an electric signal; a probe head that houses

aflgshollisdt herpisbes! Acgozabaiat e VAL USs WAL igRd ikas may

a mnrl a di th i_r:cui

SPPLBrOF P EhBLr ASPRERNE Bt B S itk gog £F tne

substrateiandnkeiaf Obm?.&pitha:Slm;lr&t(Ebyammenta@Ipmﬁeﬁ claims

that is stacked on the substrate for connection of

wWhPEs tBPLENEINENELLRES; a space transforner that is

I Rl eHRPREd aRd psragked thet ween the interposer and the
probe head and transforns intervals anong the wires to

béOddnnect edst Hesagh bekle abmver,pdder pudie wiakss acornggng to
f f .th fo f aci h
p%%ggpﬁggg%E g %e%tl%nefgxﬁg%ﬂfaQ§) A e L
characteristic test for a semiconductor wafer and is

particularly suitable for the FWLT.



a plurality of first post nmenbers that have a hei ght
greater than a thickness ofs3 he substrate, and are
enbedded in the substrate froma portion of the
substrate on which the interposer is stacked to
penetrate through the substrate. 2. The probe
card according to claim g AmMe her conprising a first
fasteni ng nmenber for fastening the interposer to the
subst r &t probe card that glectrigallpe@yects arsgmawedvddhg to clai m

2. . Wherein the fir f ' nber i ncl udes at
Waferlaggst?s(?8?1]g&fa}nrlasatmrscgl}?tg\fvu%§eltrerb%§#Eelqﬁg%r gd t hrough at | east

signaldBea @dst, kieproBé edrdeeinpdsingnber and the interposer. 54
4. The probe card according to claim 3, wherein the

f pdyraliiy of prabes Hiak ang gpadleioh @ cqpdrcaive madgrighol | ow porti on
passin e . ' hei ght

di rect ?g%g%?gtgﬁ%gw?%{v&%ggggﬁﬁew er, ﬁ{{r@%‘ﬁgr surface
of t he rddetvetor botpluban ¢ecttic signhlei ng t hreaded, and first

scre rs are screwed intq the first holl ow
oS5 hers B bk AL B PIPEPdes of the i1 st
hQlshoufaRONAd 9 Nat 4RSS G WiMBY Yatter- The probe card
according to claim3, wherein the first post nmenbers

each i nefresgending o the cliobil gmmcpoet i on passi ng t hr ough
the .fL.rst post er_in a height, direction of the
t PeiblosShe RRERSEAT S Py T g bl nper 1 o

I nsert ednfofdeq ughsubitantd;i rst hol | ow portion from one

side of the first hollow portion. 6. The probe card
age overpaer thet & siacked on thei subgtrate Bifgenraclign a hol di ng

menber ' [ 0 the substrate and presses and
hol ds Ptg’ﬂ%%@t}légébgsﬂa{fhd t he space transforner; and

a space transformer that is interposed and stacked between
the interposer and the probe head and transforms
intervals among the wires to be connected through the
interposer, the wires coming 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 from a portion of the substrate on which 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 screw member
inserted through at least one of the reinforcing member and

the interposer.



a leaf spring that is fixed to the hol ding nenber and
presses an edge portion of sa surface of the probe head
over entire circunference in a direction of the
substrate, the probes projecting fromthe surface of

t he probe head. 7. The probe card according to
claim1l, wherein the interposer includes a plurality
of connection termnals that are nade of a conductive
mét er i dhe arede catl dcperding th clgmax WAETe#H r ect i on of the
cognnection term nal;s; ' hat is made of an
i ﬂ?&ﬁ%‘tﬁ"ﬁg‘“ﬁa@ gr iea?][1 lgﬁﬁﬁgﬁcﬁrﬁﬁégbg%gﬁ(rﬁlal ity of hole
port i opsss@ahrongh Serfirsyist @embleinadiiget i on term nal s.
55 8. The probe card according to %I aim7,

wher ei Aireaiion 8 HirceE! St MERIVER AN Soea ER IR Of bl 1 1 r st
needl e} . d needl e-I1i ke nenber
each hg{;/l%lééﬁﬁﬁ{&ﬁ%@@ﬁ%%@?% a spring nmenber that is
i firsd saowlmahixpeasdremediihtoelnd fisst hallowmect s the first
needl e-|1i ke menber .to the se onc% Hefdl g I ke nmenber
such t RAHIORFOR ORFNRESONAIOE Jres DG L POl e- 1 i ke
genﬁ’_ﬁrp&@i@n}ﬂéﬁpe%ﬁ%iﬁd needl e-1i ke menber match.

. e probe card according to claim8, wherein the
spring nmenber includes a tightly wound portion that is
bgndab ﬁ in,each of the hole portions and, when bent,
comes AT BrOPSAPEACCHANS R Bne " e fir st
ngRAiSr Jdsk@ el hcipindludb e fisdendwiRede- | i ke nember.
10. The probe card according to claim7, wherein the

connecpassimgtthronizih Hiesfiral post membeninia keiglte, and each
i ncl ud =W ioﬁ‘tl?fﬁr%ﬁ%ﬁn%gl%epia dporti ons in each of
%& 'St 0 ?y

whi ch wound 10 be tapered toward
etteikt RSV indnibbeisandeatd dirb @i the first@otlow

portion from one side of the first hollow portion.

6. The probe card according to claim 1, 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 claim 1, 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.



a coil spring portion that connects between the

el ectrode pin portions. 55 11. The probe card
according to claim 10, wherein the coil spring portion
includes a tightly wound portion that is arranged in a
mddle, in the axial direction, of each of the
connection termnals; a constantly wound portion that
is arranged on a side of the tightly wound portion;
and 56 a |oosely wound portion that is arranged on a
Sigde ofy (N t t han where the
cgnst anthF’g?Obe c%giti&éo %ﬂnt%lcgaqglrﬁ}r’g{]hgg%gﬁ}ren whi ch a coil

connelcﬁoﬂ\&uﬂdlatﬁtkraehlmﬁﬁlel y than in the constantly wound
port . The probe card according to claim

1af¥r§}rqeﬁ‘élﬁ l%m@rﬁ@dasg@@éﬁseél%@kém ng menmber for
faSten'n{E%ﬁeE@a&%‘% @E%E&)ﬁ dto t he substrate.

13. The probe card &cco Ing to claim12, wherein the
seGpnog ﬁmaﬁaemhaglsmabelﬁ shapelaudiwsﬂamtlyeast one second

sScrew rrenber erte t h. at ast one of the
rei nf oFE‘i“ﬁ’ﬁ Hg%mgglggretott ArsPBY mer .

14. Theepnohge ﬁéﬁﬂ)eamrtﬁat%aﬂ Rir&dtRnSbide fitkter ei n the
second screw nenber penetrates through the space

t r ansf oeerde-lipassimbgr amvl tha gécoad aeedledikemegmbgyi ty of t he
space tr%ggforner 15. The probe card according
to cl a™ further conprising second post nenbers
equal in nunber to second screw nenbers, wherein the

second post nenbers have a hmggght equal to the height
of- t he Thp paabesart acspiding o clamdf, athsrantied@ssgi n t he

membel ciJﬁEStlgﬁt‘i’ by {é%}tﬁﬂ 2 lstlﬁb‘jlg?t%i?f,ﬂate on which the

er poser pene rough the

each (&UBéhdSl&ﬁ)B}‘tloﬁﬁﬁﬁﬂ lwtcelnuﬁnngomessm&oﬂdxtdrwl | ow portion
passi ng .t hrough _the second post menber in a hei ght
w1thadlyr0@§p%3w Tyt fteﬁ@leslﬂ‘@dﬁ‘?}n%@ theraseend an i nner surface
needlé’flké m%gpond hol | ow portion being threaded, and
econd screw nembers are screwed into the second
hoI | ow portion from openings on both sides of the

S?BOnd Tkl]l(e) Iplro S R etlclcgr 1ngr 0d agglt '} \(ﬁlle}/éin o7
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
a coil spring portion that connects between the electrode

pin portions.

11.  The probe card according to claim 10, 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



16. The probe card according to claim 13, further
conprising second post nenbsgs equal in nunber to
second screw nmenbers, wherein the second post nenbers
have a height equal to the height of the first post
menbers, and are enbedded in the substrate froma

p@%&;s@gy WhuddRrestdsbl @ hfraffedMt £8dd Bethent er poser is
stacked to penetrate through the substrate, each

i ncl uditistla wesedperting prhenthas rtheshths 4685 hr ough t he
Second“&gﬁhpg%g?%%&{hg%dhﬁ' b JLSieRNQOr the second
er,; an e se

post ne cond screw nenber is inserted

t hr ougmdratroseg oina ihchd ams@etly wonnd pemivane si de of the
second hol | ow portion. 17. The probe card
according to claim13, wherein the second screw nmenber

| 6! udgse 3Rl hrLREoRIML Bfc]M €k, Pr azed to a

surface of the space transformer; and a nut that is
compesingwsecond tfastamag membenir Cdstenivg the kpace 18. The

rob ard. according to claim 17, further conprising
transrﬁ@&‘?fﬁ?i%ﬁo%‘{’%@%ers equal in number to second screw

nmenbers, wherein the second post nenbers have a hei ght
equal to the height of the first post nenbers, and are
erBeddethd pobheard atsording ¢o ¢laigml 2, wareindhe of t he

bstrate on which the interposer is stacked to
seconf SRR Beheifihes e el SR sl ™! pel wdi ng a
memRe 6BBgeddduRW apRatt 9B op deSkeiddortiizough the second post
menber in a height direction of the 58 second post
membep prbihe spa@ (FRBIOFBER: i s inserted through the second
hol | ow portion from one side of the second hol | ow
portion. 19. The probe card according to claim
124. whaheirobelard atterdpgsercldimcl3yddsrein theur al i ty of

onnection termnals that are made of a conductive
secong§¢TEN IRFMBET PeReiEtes thypugh thesspagsi al direction of the

t 2} %Eé‘%&h}cﬁfﬁ" Nahir ofBdvRy BPWRIsPket hat s made of an
ranSflSnsufbat i1 8 rratgerai alﬂ glﬂd |H§¥ udes Sg SI urality of hole
transfmomdri ons each housi ng one of the connection term nals.

15.  The probe card according to claim 13, further
comprising second post members equal in number to 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 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, an inner surface of the second
hollow portion being threaded, and

second screw members are screwed into the second hollow

portion from openings on both sides of the second

hollow portion, respectively.



20. The probe card according to claim19, wherein the
connection termnals each igficlude a first needl e-1ike
menber and a second needl e-1i ke nmenber each having a
tapered tip; and a spring nenber that is in a coi
shape and resiliently connects the first needle-1like
menber to the second needl e-1i ke nenber such that
axial directions of the first needle-1ike nenber and
t he second needl e-1i ke nmenber natch. 21. The
probe card according to claim20, wherein the spring
menber includes a tightly wound portion that is
bendabl e in each of the hole portions and, when bent,
conmes into contact with any one of the first

néédl eThe Rebgemseccadingthelduddnfrtieedl e- 1 i ke menber .

comp%%tﬁ% N8P hg{f ?ne%ﬂ{egﬁ @q%ﬁpﬁq{u%e} & &efhdictdy Wherein the

ectlo ermnalstare 1n a coll shape, and each
membefi¢ Wheein 59 a pair of electrode pin portions in each

of which a coil .is tightly wound to be tapered toward
etherfgrondipst mempers bayes ﬂglf“ee&u?]oﬁq;thf'aﬁ‘aglg coil spring

porti OBf{hQ%st%%%&hﬁerQ,%\&%?@e&B@dﬁh%fh"e(’de pi n

portions. e probe card according to claim 22,
wher ei sulistretedminh a ppriiomgfploy suibstmate oo dhdedstha ti ght |y

wound partion.that is arran [ m dd| in the
axi al YRR 6 a%ng%B e%?t%t%ﬁ'é’ug]&ﬂﬁe%gg@ﬁé’t erninal s;
a_constahtihMudPERGeRHdtHoMBw fodtion Sasding @gegh on a side
of the tightly wound portion; and a |oosely wound
por t i othetseeand posamembepail adweight dirdetiopfofithee ti ghtly
wound ortﬁontothq% t%ﬁn where the constantly wound
por ti ofC 8 BPY ANGRY™ 4 which a coil is wound nore

| aRsebhd RV membbeisGRRat@Hrbyshwas Bebopar t i on.

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 space
transformer; and

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

18.  The probe card according to claim 17, further
comprising second post members equal in number to 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 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
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second post member, and
the bolt is inserted through the second hollow portion 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 {irst
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.

22.  The probe card according to claim 19, wherein
the connection terminals are in a coil shape, and each

include
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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

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.



