1 DESCRI PTI ON PROBE CARD 5 TECHNI CAL FI ELD [0001] The present invention
relates to a probe card that electrically connects a sem conductor wafer as
a test object and a circuit structure for generating a signal for a test.
10 BACKGROUND ART [0002]In a sem condudtor test process, a conductivity
test is sonetinmes perfornmed to detect a defective product by bringing
probes havi ng conductivity (conductive probes) into contact with a

sem conductor wafer before dicing fAETphgWafer Level Test). Wien this WT
is perforned, to transfer a signal for a test generated and sent by a
testing device (tester) to the sem conductor wafer, a probe card including
a | arge nunber of probes is used. %? ég X%g t he probes are individually
brought into contact with each of Q8" o t he sem conductor wafer while
the dies are scanned by the probe card. However, because several hundreds
to several ten thousands dies are fornmed on the sem conductor wafer, it

t akes @onsitdePBsIAL tFi¥R o t est one seni conductor wafer. Thus, an increase

in the nu f di eg, ﬁﬂ§§§ lcFo s t r obl ens of
the WL.T, P@ﬁd ly, a ne %; nﬁkfﬁéing Eiv%%é%)LeggF%$égﬁfBis al so
used in whitcht saahmtahduMch &ﬂtmriaz:tsse\ﬁerﬁmnceumctdmmem Glses a;reét
coIIectiveI bro into co with all or ast a quart o a hal f
of dies orP (ﬁjé’tjd:rc% eSr ru’ﬁ}% éﬁjrgaetrbq%? tc“L’IJr 85 into
cont act vugktéy@_senlconductor wafer, this nmethod reqU|res technologles for
mai nt ai ni ng positional accuracy of tips of probes by accurately keeping the
par al L8l i STAGIGRAET |4tThess of a 2 probe card with respect to a

predet erm pg{fo%\gf erefee, surface and §.or. highly accur at el y, 1 dgRjing, a

sem conduc
test is sometimes performed to detect a defective product

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

accurately keeping the parallelism or the flatness of a



[0004] Fig. 10 is a diagramof an exanple of the 5 structure of a probe card
applied in the FWT. A probe card 71 shown in Fig. 10 includes a plurality
of probes 72 provided according to an arrangenent pattern of el ectrode pads
on a sem conductor wafer, a probe head273 that houses the probes 72, a
space transformer 74 that transforns an 10 interval of a fine wiring
pattern in the probe head 73, an interposer 75 for connection of wires |ed

out fromthe, space tr forner 74, a_s e {LbhaL FEPBREStS Wi res 76

t hrough t K&°Pht &Fp 533@359Fgggcge§?iﬁggggé%g%,mg ﬁgle connector 78 provided
on the subsiralce Adhdafdrcanpidtedctaribeayf embeiognaestoicpnduiéted on the
testing device side, and a reinforcing nmenber 79 for reinforcing the

subst r at e WA£2I[-0005] Anbng t hese conponents, as the interposer 75, the one

having a thigifi | m kase Aat el al gradeanf o@nahnsubapiveomataei al such as
ceramic and a plurality of |leaf-spritlng 20 connection termnals disposed in
a predbt erstimed yrat todr @ orobet lvagiddeprdfiechanbabe FHLEri aP BREPEormed in a

cantil ever_sh i s known. .n t f _this-i I =, cthon
terninalscﬁVﬁeﬁﬁe&%€ Dbﬁg'gggfagg ggiﬁﬁgeﬁn?e?%gggﬁlggs%gngggggg g%ntact
with el ectgrefa eatsforidiagspacent ranshoemen t2pat4 cand oforiecticodet er mi nal s

provi ded on the other surface cone into contact g%t%igleghr%dsﬁgads of the
subst r at e PARS \iierelRRIEICOBERT E6riréct iPoR e SEA01 i'Shéd e REERSt he

space tr anSSeror J4 and t he, substrals Ahdser that examplernRabent
Docunent 1). 6606]A technol ogy is also known for form ng the interposer
75 wi th priessurelsensia ifieea wsbemy matiierrre din ddteo P obien hamidc H 3meal
particles are arran in a thickness difrecti i_n, thi.n- silicone
rubber. WWeH PP g@%d&&ﬁ%?%ﬂﬁﬁﬁ%ﬁ?iq#}ﬁigégh¥$%é£§: |réL?$§n, t he netal

particl es gl @centatsroneanother supddiesi 177canetr whbere ateme iimiso 7éont act
w th one another, whereby the pressure sensitive rubber exhihits
ani sot r opi i ewHdudtisiknterppser 75 to a testing device, a ma.le

connector 78 provided on the substrate 77 and connected to

15 a female connector provided on the testing device side, and
a reinforcing member 79 for reinforcing the substrate 77.
[0005] Among these components, as the interposer 75, the
one having a thin-film base material made of an insulative
material such as ceramic and a plurality of leaf-spring

20 connection terminals disposed in a predetermined pattern on
both sides of the base material and formed in a cantilever
shape is known. 1In the case of this interposer, connection
terminals provided on one surface of the interposer 75 come
into contact with electrode pads of the space transformer

25 74 and connection terminals provided on the other surface
come into contact with electrode pads of the substrate 77,
whereby electrical connection is éstablished between the
space transformer 74 and the substrate 77 (see, for example,
Patent Document 1).

30 [G006] A technology is also known for forming the
interposer 75 with pressure sensitive rubber (rubber
connector), in which metal particles are arranged in a

thickness direction in thin-walled silicone rubber. When a



5 space transforner 74 and the substrate 77 are electrically connected by
appl ying the pressure sensitive rubber having such a characteristic as the
i nterposer 75. [0007] Patent Docunent 1: Japanese Patent No. 3386077

DI SCLOSURE OF | NVENTI ON 10 PROBLEM TO BE SOLVED BY THE | NVENTI ON

[ 0008] However, when | eaf-spring connection termnals are applied to the
conventional interposer as described above, if there is a defect in one

connection _terninal., I .he NRect.i enm .cann | aced,
Che ent | r &7 F8 T itor HotbF medds t 6 8o bt a8s ByEPat SR Phe R LE. Py
mai Nt enange r3ueh «as avdpaichtand bhghenotbst. ih0008] Whéhcpnessubkesensiti ve

rubber is applied to the interposer, stable contact resist t
achi eved WHIMEs $1&@f COG@RT Préssré PgoggﬁFFeHg?5e%He%§?egg§%gu%% ggnsitive

rubber. | npantdicy ahppshendeharmabinoRotuehias chatlctwayitpessyhand
irregularity occurs in the substrate or the space transforner, such

dff?Lnﬁtigﬂfna?ﬁaﬁmbéﬁapﬁﬂoﬁﬁi@m@lﬁh@oﬁﬂé@ﬁééﬁecﬂﬁséﬁ@eﬁﬂ???réﬁﬁélﬁortions
0 e substrate or .t t . L cal
ﬂﬂﬂﬁfgfﬁ%é“b%%%ﬁ%ﬁ%g'E%%§-%%@%%I%a@%%%ngV%Srgb%%Erhﬁ?gh

connectedfz ( i‘nvent ron has been achieved to so ?he above
probl ens ighdthe eonventtionalt itcechinalhegy ramdpictseirs 7an obj ect of the present

invention to provide a probe card capahle of reljabl st ahl.,i.shi an
el ectricall Hect i G T HAREIEEE dubsAPRrESEnd & e?%a@@'tgéﬁgpgaﬁer and

facilitatingdihegml Henapggwid € reducing the cost thereof. MEANS FOR
SOLVI NG P LEM

10 PROBLEM TO BE SOLVED BY THE INVENTION
[0008] However, when leaf-spring connection terminals
are applied to the conventional interposer as described
above, if there is a defect in one connection terminal, as
only the connection terminal cannot be replaced, the entire

15 interposer needs to be replaced. This results in heavier
maintenance such as repair and higher cost.
[0009] When pressure sensitive rubber is applied to the
interposer, stable contact resistance is not achieved
unless sufficient pressure is applied to the pressure

20 sensitive rubber. In particular, when deformation such as
warp, waviness, and irregularity occurs in the substrate or
the space transformer, such deformation cannot be
appropriately corrected. Consequently, some portions of
the substrate or the space transformer cannot be

25 electrically connected.
[001C] The present invention has been achieved to solve
the above problems in the conventional technology and it is
an object of the present invention to provide a probe card
capable of reliably establishing an electrical connecticn

30 between a substrate and a space transformer and
facilitating the maintenance while reducing the cost
thereof.

MEANS FOR SOLVING PROBLEM



4 [0011] According to an aspect of the present invention, a probe card
electrically connects a sem conductor wafer as a test object and a circuit
structure for generating a signal for a test. The probe card includes a
plurality of 5 probes that are nade of & conductive material and come into
contact with the sem conductor wafer to receive or output an electric
signal; a probe head that houses and hol ds the probes; a substrate that has

a wiring palgoann cor nesReadingd tko ahh@ sglleUbt $heUskUEBHta1hokAERLA] NY
menber that is 10 nounted onthe substrate and reinforces the substrate; an
i nt er poser & Ipatcbienclaude s lechousing vasgningcEsagk égnogondecsalsswpries for

connect i on of Wi g5 0L ! e substrale, Lhe nousing haxing a.plyrglity of
connection“term na made of “a conducti've mat éri al " a resitTiént in the
axi al diregtiigova11Fcirher eelktand Taeplpubdkl thraf iheledper ki pasraadeyobrfan

insulative material each housjing one of the connectiogon_termnals; and a

space ttan®reResr WRat ars RCer pdséd CaRdustddrReBahELween 21 He CPREeLB6Ser and

the probe Q%%@a%deﬁ&%n%$%r@%mh@B%Bﬁ%k%ra%%&grtm% wer-esvkooheogepnect ed 20

t hrough the interposer. e Wwres cones out on a surface of the space

t r ansf or nerrf &dieng rtilve spoobé rheagrop@0 h2pkn thhé probescand, hbhdscohaecti on

term nal s may.each inc%u%e a f%&s% eedle-Lik%_nen?%%r%ngo% s%cgﬁéin
needl e- | i k&TETTEr 2e 8RS hAT g "85Capered it "andE S RGT25°RERFB&Ft hat
is in a coitl $hapeiardiresithiventlry;canredhsorhenti hehbaeedhatl ke menber to
t he second needl e-1i ke menber such that axial directions of the first

needl el § | k&owEHSEr Candheheubstsnrdenesdl eeirkerrefberenaibRETRO613R N t he

probe car d e SEiNg IRk MRX < ACkUde 130 anld 9Bl Ly eedadpokhion that

i s bendabl e in each of the hole portions and, when bent, cones into contact
with any omebeftrafte ffiorstoneeditéohi ¢ memer odndhtheubetondcneedke- | i ke
menber . housing having a plurality of connectlion terminals made of
a conductive material and resilient in the axial direction
15 thereof and a plurality of hole portions made of an
insulative material each housing one of the connection
terminals; and a space transformer that is interposed and
stacked between the interpcser and the probe head and
transforms intervals among the wires to be connected
20 through the interposer. The wires comes out on a surface
of the space transformer facing the probe head.
[0012] 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
25 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.
[0013] In the probe card, the spring member may include
30 a tightly wound portion that is bendable in each of the
hele portions and, when bent, comes into contact with any

cone of the first needle-like member and the second needlie-

like member,



5 [0014]In the probe card, the connection termnals may be in a coil shape,
and each may include a pair of electrode pin portions in each of which a
coil is closely wound to be tapered toward either end in the axial 5
direction; and a coil spring portion that connects between the el ectrode
pin portions. [0015]In the probe card, the coil spring portion may include
a tightly wound portion that is arranged in a mddle, in the axial

di rection, rgf;gach of,t hg.conpget 9910 her mAaks:iBnCeRsLanLh Y mgynd
portion that is arranged on a side of the tightly wound portion; a

| oosel y wobrd ipokt icon 1t katpes andarget mayalscdadefatpeltlgﬁtly mound
portion ot%gr %hﬁ@_mhere th .constantlﬁ %n E tion i arra % i n which
a coil is WOUTH 5 e 80881y PhRann PHE 15 &8RS aﬁtF?l and® E PET 8N,
[0016] The poobe ear demaypbuethebwhiel vdenarhehdi ng eRabekithat is fixed to

t he substrate and presses and holds the interposer and the space
t r ansf ot mefirardianieandspr rAglt RRE NG PPXédopotiAe RBNBFR§SnERbBEFSANd

presses an.gdg a tace of the probe head over the entire
C|rcunfereﬁc% %%%?ﬁggg Ctl%o t?B %e substrate. The probes project from

t he surfaceg00fl5he piobéhkeadobEFEECH, CEh@HEoﬁNVENTEﬁu p@@iibﬂWmhythe pr obe
card accordin to an asBéit of t e 25 grese i nvention, is possible to

reliably esP&bPF&h3ahld redr CBRHE Plom BgtﬁéeﬁrfﬁﬁggabéPere and the

space trangfianer ﬂdtﬁécbkhb@tQlkﬁétﬁﬁhﬂt6@a@§@ha§f“@hb asnhecteguce the
cost thereof. BRIEF DESCRI PTI ON OF DRAW NGS 30[0018][Fig. 1] Flg 1is a
p

expl oded péﬁ§@é@ﬁﬂ@e @lé@ﬂétaﬂhéYSWPuéﬂupérﬁﬂOﬂeﬁé@énﬁSpérfaége RobBe card
according L9ag il 3heeubadifentonha! B8 RGBRAFNLALNYRbLER1 vl fh8na?] FIO- 2

is atop viéewof the str
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
15 constantly wound portion.
[0016] The probe card may further include a holding
member that is fixed to the substrate and presses and helds
the interposer and the space transformer; and a leaf spring
that is fixed to the holding member and presses an edge
20 portion of a surface of the probe head over the entire
circumference in the direction of the substrate. The
probes project from the surface of the probe head.
EFFECT OF THE INVENTION
00171 With the probe card according to an aspect of the
25 preseﬁt invention, it is possible to reliably establish an
electrical connection between the substrate and the space
transformer and facilitate the maintenance as well as to
reduce the cost thereof.
BRIEF DESCRIPTION OF DRAWINGS
30 [0018] [Fig. 1] Fig. 1 1s 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



6 probe card according to the first enbodi nent of the present invention.
[Fig. 3] Fig. 3 is a diagramof an overview of a test perforned by using
the probe card according to the first 5 enbodi ment of the present
invention. [Fig. 4 Fig. 4 is a partial ésectional view of the internal
structure of an interposer included in the probe card according to the
first enbodi nent of the present invention. 10[Fig. 5] Fig. 5 is a diagram

of the structure aroundcbheihgt eppeser ripsthenBhabgegar draggar gdi-ngehe the
first enbodi ment of the present invention. [Fig. 6] Fig. 6 is an enl arged

partial sednivenalioni.ew of the structure of probes and relevant part of a

pr obe head. _15] Fi.qg. . Fig. .7 is a_partial sectional view of_the internal
structure éFl n ?ﬁte%%gseg %ﬁcﬁugéagfﬁmaogr88e083F818808$h?n56F§ a second

enbodi ment pef-fbheecdr Byenkingventi eRobe chfbgac8brBigg 8ci sha diagram of the
structure around the 20 interposer in the probe card according to the
second enb&8PREATNCHE PhetpPeBERECRRVERVEBRICPFig. 9] Fig. 9 is a top view

of the strygtyre,of a;prohe;card,aceondi 0g-£9,an9t hebyeppodygent of the

present invention. 25félg. 10] Fig. 10 is a diagramof the structure of a

probe cardinEXPhANATEONStQEeL ETTERSIOR=NUNVERAL $nf00d8H1 in6the7prpbobe cards

2 72pr0becard according tc the first embodiment of the present

invention.

10 [Fig. 5] Fig. 5 is a diagram of the structure around the
interposer in the probe card according to the first
embodiment of the present invention.

[Fig. 6] Fig. 6 is an enlarged partial sectional view of
the structure of probes and relevant part of a probe head.

15 [Fig. 7] Fig. 7 is a partial sectional view of the
internal structure of an interposer included in a probe
card according to a second embodiment of the present
invention.

[Fig. 8] Fig. 8 is a diagram of the structure around the

20 interposer in the probe card according to the second
embodiment of the present invention.

[Fig. 9] Fig. 9 is a top view of the structure of a probe
card according to another embodiment of the present
invention.

25 [Fig. 10] Fig. 10 is a diagram of the structure of a probe
card.

EXPLANATIONS OF LETTERS OR NUMERALS
[0019] 1, 61, 71 probe cards
2, 12 probe

3¢ 3 connector seat
4 semiconductor wafer

1

1, 62, 717 substrate

12, 79 reinforcing member



30 3connector seat 4sem conductor wafer 11, 62, 77substrate 12,

79r ei nf orci ng nmenber 13, 51, 75interposer 14, 74space transformner

15, 63, 73probe head 15p, 63p probe housing area 5 16 hol di ng nmenber 17,
64l eaf spring 18, 76wire 19, 78nmale conflector 21, 22, 133, 134needle-like
menber 10 2l1a, 22a, 133a, 134aneedle-like portion 21b, 22c, 133c, 134cboss
portion 21c shaft portion 22b, 133b, 134bflange portion

13, 51, 75 interposer
14, 74 space transformer
15, 63, 73 probe head

15p, 63p probe housing area
5 16 holding member

17, €4 leaf spring
18, 76 wire
18, 78 male connector
21, 22, 133, 134 needle-like member

10 2la, 22a, 133a, 134a needle-like portion
21b, 22c¢, 133¢, 134c boss portion
21lc shaft portion
22b, 133b, 134b flange portion
23, 135 spring member

15 23a, 53f, 135%a loosely wound portion
23b, 53e, 135b tightly wound portion
30 female connector
40 wafer chuck
41, 111, 141 electrode pad

20 52, 131 housing
53, 132 connection terminal
53a c¢oil spring portion
53b, 53c electrode pin portion
53¢ constantly wound pertion

25 54, 136, 137, 151 hole porticn
54a, 136a, 137a, 1l51ia small diameter hcle
54b, 136b, 137b, 15ib large diameter hole
121 outer peripheral portion
122 central portion

30 123 coupling porticn
131a first member
131b second member
171, 641 pawl portion



23, 135spring nenber 15 23a, 53f, 135a | oosely wound portion 23b, 53e,
tightly wound portion 30 femal e connector 40wafer chuck 41, 111,

1l4lel ectrode pad 20 52, 13lhousing 53, 132connection term nal 53a coi

spring portion 53b, 53c electrode pin pértion 53d constantly wound portion
54b, 121 outer peripheral portion 122 central portion 30 123

coupling portion 131la first nmenber 131b second nenber

2554, 54a,

10

15

20

25

30

BEST MODE (S) FOR CARRYING QUT THE INVENTION

[0020] Best modes for carrying out the present inventicn
{hereinafter, "embodiments") are explained below with
reference tc Lhe accompanying drawings. 1t should ke noted
that the drawings are schematic and a relation between the
thickness and width of each portion, a ratioc of the
thicknesses ¢f the respective porticons 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.

[0021] (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 embediment. Fig.
3 is a diagram of an overview cof a test performed by using
a probke card 1 and is a schematic sectional view taken
along line A-A in Fig. 2 of the probe card 1. The probe
card 1 shown in Figs. 1 to 3 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.

[0022] 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

135b



171, 641 paw portion 8 BEST MODE(S) FOR CARRYI NG QUT THE | NVENTI ON

[ 0020] Best nodes for carrying out the present invention (hereinafter,
"enbodi mrents") are explained below with reference to the acconpanyi ng
drawings. It should be noted 5 that the®%drawi ngs are schematic and a

rel ati on between the thickness and width of each portion, a ratio of the
t hi cknesses of the respective portions and the like are different from

realistic gpes,ghhqdegs a Mt oL gaxkegntB@ttheheegﬁa$begétdepwﬁg some
portion as having glfferent 10 relations and ratios of “di nensions.

[ 0021] (Fi r ptroBrbedirnent plso 1nchgeslal soadérpl vdsbeped §pebervesvi ew of the
structure | evan p b ard ccor di fiyst enbodi nent
géﬁF% E ﬁ#loﬁugﬁ 6a%§ 59 9, 26&0 geﬂ? %ﬁlgs 113

of the pre op Vi &W € pro 8 card

accordi ng h@tbﬂ@o&b&su3eahadtﬁenbpaEegtranb$oamdragaamhog anaexedvi ew of a
test perfornmed by using a probe card 1 and is _a schematic sectional view
t aken at on§tRicReaBIAR| herifgSPPipy dHetprébescatdcd. tThELBr BBESEREd 1 shown

[N Fgs. Lnbfipd eh8chhlCatlyscanneaks o suehado088 Akykahsty of probes, a

sem conductor wafer as a test j ect and sting device including a
circuit stri0otiie foFhgemerattirgaalstgralutonre Désthe[pﬁzszherprbbe card

1 incl udes bstrate 11 that f hin di h nd real i
ol cotrical {35 CBNRGEE R APEN. t FECt BLPPRG-0EvA bt Sat PERRROPE: Hy. BnBhr 12

that is nmoupkedzeRvenfaskdeaof stihe agbsak@u@té1oanapbgyntgé@as t he
substrate 11, an interposer 13 for connection of wires fromthe substrate

11, a3Hbac§h?r§H§ﬁ§¢ﬁﬁﬁ id,t paviriaasfevRs i(Hisivdl B2RBRY) t RBTwi res
electrically connecting the probes and the testing device

is three-dimensionally formed by via-holes and the like.
[0024] The reinforcing member 12 includes a circular
outer peripheral porticn 121 that has substantially the

15 same diameter as the substrate 11, a central portion 122
that has the center the same as that of a circle formed 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

20 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. Such a
reinforcing member 12 is realized by a material of high

25 hardness such as alumite-~finished aluminum, stainless steel,
an invar material, a Kovar material (registered trademark),
or duralumin.
[0025] The interposer 13 has a regular octagonal surface
and is formed in a thin plate shape. Fig. 4 is an enlarged

30 partial sectional view of the detailed internal structure
of the interposer 13. As shown in Fig. 4, the interpocser
13 is formed by housing and holding a plurality of

connection terminals 132 in a housing 131. The connection



30 connected through the interposer 13, and a probe head 15 that is forned
in a disc shape having a dianeter smaller than that of the substrate 11 and
stacked on the space transformer 14 and houses and holds a plurality of
probes 9 according to a wiring pattern b the test object. The probe card 1
al so includes a holding nmenber 16 that is fixed to the substrate 11 and
collectively holds the interposer 13 and the space transfornmer 14 in a

stacked 5 %g@&ﬁn%a% Q3beahc§aa'nae%élghqak@smEmé%@st@3@h%hagl@bﬁg menber 16
and fixes an end of the probe head 15. [0023] The nore detailed structure of

t he probe cartd tqniaQXpMammedhbebuwstfhéesabsmhametm@ istegpredrby3usi ng an
i nsul ative .materi al l.Lite Qr , epoxy snes In 10, the substrate
ers 134 FF

h k
11, a wiring Pﬁféw&%%#ﬁiﬁg%gigtgﬁﬁf FSrPEESctritcalfy ESH

y connecplng t he probes

and the testdnrgcdevwied et Bpeecdicransiforakly 1honmed Byeviathebeseand the
| i ke. [0024] The reinforcing menber 12 includes _a _circular outer peripheral
portion? 1213t H&t &Sk aRtiCalBPy e "8 ELFe LdiParbeer 248 PREVAEABSt rat e

11, a cential portion %%%dh%aﬁlmgsmg&%e%%nﬁ%@ L8 %ﬁ@engéd&@aﬁlqg acircle

formed by the outer peripheral portion 121 and is formed in a disc shape
havi ng a sumh&eesaﬂéa ahﬁgh@hylhangéw Cloap lan theeawof ktihdssorf aceddt-t he

i nt er poser and. a pl ity 20 upling.portions 1 f Fig. 1)
t hat exten& mggﬁe6&tgﬁ% @PFpﬁéral ggﬁe@Flﬁ& o#l¥ﬁem8@§FF% ?§8r? 8n 122
to reach thesouwepiRer kkhekah pehkiroank2inandcoupl achberguties pakkpheral

portion 121 and the central portion 122. Such a reinforcing nmenber 12 is
real i ze@ byd@nﬁ&p@ﬂlgme@f hildlg needle-like members 133 and 134 have

tapered tip shapes, respectively. One of the needle-like
members 133 and 134 are first needle-lime members and the
other of the needle~like members 133 and 134 are second
needle-iike members.

15 [0026] The needle-like members 133 include needle-like
portions 133a that have sharp tips projecting in a tip
direction, flange portions 133b that are provided in base
end portions on the opposite side of the tips of the
needle-like portions 133a and have a diameter larger than a

20 diameter of the needle-like portions 133z, and boss
portions 133c that project from surfaces on the opposite
side of sides of the flange portions 133b in contact with
the needle-like portions 133a and have a diameter smaller
than the diameter of the flange portions 133b. The needle-

25 like members 133 are formed in a shape axially symmetrical
in a longitudinal direction thercof.

[0027] The needle-~like members 134 include needle-like
portions 134 having a tip from which a plurality of pawls
project (in a crown shape), flange portions 134b that are

30 provided on base end portions on the opposite side of tips
of the needle-like portions 134a and have a diameter larger
than a diameter of the needle-like portions 134a, and boss

portions 134c that project from surfaces on the opposite



25 hardness such as alum te-finished alum num stainless steel, an invar
material, a Kovar material (registered trademark), or duralumn. [0025] The
i nterposer 13 has a regul ar octagonal surface and is formed in a thin plate
shape. Fig. 4 is an enlarged 30 partiallkectional view of the detailed
internal structure of the interposer 13. As shown in Fig. 4, the interposer
13 is forned by housing and holding a plurality of connection termnals 132

in a housiagql3L; Theegonreehion),1Q.t stknaks 1331 ng! ude, peedherhi ke

nmenbers 133 that cone into cont the substrate 11 wh
interposerth@ neecdsdsentikedpoméedhe- Lizke ﬁedbeage184duhaetecnemahﬁercontact

with the s nsformer 14 wh e inter ser senbl and
spring ne %% H§Pn§?§ BFo6ﬁ8e§ ngﬁegﬁ ﬁ8nﬁeé§?8 ﬁ §g§“133
and the nee@ke bb&ee@ennemsa%34famﬁeae§hlaeehbyecegmbelpheymmetkuaas of
needl e-1i ke nenbers 133 and 134. The needl e-li ke nenbers 133 and 134

coupled5toieaéh1@Pﬁéﬁu§nﬂaﬂhéi§§€¢ﬁ@nn§ﬁﬁéﬁ§f135TH8v@ii@eFﬂénP?cEFeaxes.
The needl e«hi gﬁngggeggn%3§3@Bdi%3%hgag%§%aggr gaE'BfS@ﬁ lﬁﬁﬁépeCt'Vely-

One of the nee ['i Ke menbers 3 and are first nee nmenber s
and t he otbemtdbneheBBbedlehblﬁeamembersfl%ﬁeahds&BéoateoeecmadcnéedIe i ke

menbers. 15 0026 The ne dl e-1Li E nﬁnbers 133 |nclgge needl e-1i ke portions
133a that M r Bt i §tpP5j§ i RGSPRPRTE B di Fecfion, flange portions

133b t hat qneanOVIdeﬂap@sbeeetﬁedn@eaqbomak@npbmelaa90§eee shde1efiat he
tips of the needle-like portions 133a and have a dianeter |larger than a 20

di amet &@ opnﬂwehﬁeedte-bﬁkeegeﬂeﬁoﬁ§cegeangaﬁe Bbs§8eporFoNs tEB338 L Ehat
proj ect from %%%%ggswg@ht égap%ﬁ t%eé.'dgg_m% gseteg %heaéga g portions
the 1ons 13

133b in contact w Ke por a an ave a |aneter
smal | er than4thecdicaneter cohtthe.f| anga phetb@nsnlsﬁbpeThedneedleha25 li ke
menbers 133 are fornmed in a hage axi al symmetrical in a |ongitudinal

direction h&r E8RPS] B0S7TPPRE 1A8BAFe2Fi k en§ EfS-134 include needl e-1ike
portions 134obavi ng ankl Bebhom-WakehnanBkyr akit ¥ iakspaw $hBr apechg(in a

crown shape), flange portions 134b that are

15 members 135 are loosely wound portions 135a, while the
needle-like member 134 sides thereof are tightly wound
portions 135b. Ends of the loosely wound portions 135a are
wound around the boss portions 133c. Ends of the tightly
wound portions 135b are wound around the boss portions 134c.

20 The loosely wound portions 13%a and the flange portions
133b are joined and the tightly wound portions 135b and the
flange portions 134b are joined by any one of a spring
winding force and soldering or both., In the connection
terminals 132 having the structure described above, with

25 the spring members 135, the needle-like members 133 and 134
are resiliently movable in the up to down direction in Fig.
4.
- [C030] The housing 131 that houses the connection
terminals 132 having the structure described above 1is

30 formed by superimposing a first member 13la and a second
member 131b one on top of the other. Hole portions 136
that individually house the connection terminals 132 are

formed in the first member 13la. The hole portions 136



30 provided on base end portions on the opposite side of tips of the
needl e-1i ke portions 134a and have a dianeter |argerthan a dianmeter of the
needl e-1i ke portions 134a, and boss portions 134c that project from
surfaces on the opposite 11 side of sildes of the flange portions 134b in
contact with the needle-1ike portions 134a and have a dianmeter smaller than
the diameter of the flange portions 134b. The needl e-li ke nenbers 134 are

formed in gnshage 3xLall vishEWEL heabsS1bBatnkonglt ddknaheLiect ion

t hereof . The diameter of th ange portions 134b is the sane as that of

the flangespéphiténsla8dbr Thendihaetdésmeferheibbse peediensiiiddc is the

sane as that _of the SsS rtions 133c. . [0028] Sha of _.the needle-1ike
portions 1@@59588Sléggalaggnﬁ?rﬁgvél?gegérdég% %d?gggo?%yﬁ%gt% shapes and
materi al s af afenber s1wghblywhiehgbhetneadtrel Hkempoeti onstiAd3al ange 134a cone
into contact. Both the crown shape_and the sharE tig shape are applicable
as the 3hapestipn829PThe nébal eMplkedhBRBERT 138187 dé308f 2P RetBPr + AHIES5

menbers 133:ape. QOESE¥SWE§@9 QQét'89§eé3§ﬁ’s%@%ﬁ@dtﬂéléegﬂéﬁééike menber
134 sides tﬁereo are tightly wound portions 135b. Ends of the | oosely

wound port hemsng3bacaremaoardsar ound t he boss portions 133c. Ends of the

tightly wo rtions.135b_are wo ound_the. Qos oytions,_134c. 20 The
| oasel Y wolioBor t1 oRE 388 BAAnFRASr| BhgE BBPITONSS 1380 5P e, BTRed and ¢ he
tightly woupdnpettbanse13bhaandiBheatkangempar i honge 134bontené@baed by any

one of a sgring wi ndi ng force and soldering or both. In the connection
term ndl s 132bhaviThg hRéesPpigeiare dédcinpéddabsval lwiliaroser haospfi ng

nmenbers 135;-th | e- i a resili ble in
The up to Genn dePEid, & e lRuPe el gy rdde Bhan CL HPahbYEED, b
connecti onther nendlls-13Rehpvirngohbhel3truehdr adescdibrdtabokeles BY7Hor nmed

by super  Mhosiag 8 CLLsLTerbel k3le 8002 Second pember, 13tk ope gn toP o
term nal s 132parerher BRrd1ingt ARefbEstoMeraber7331ad The hekgepaithensr136
15 holes 137k are formed in stepped hole shapes having the
same axes. As described above, the diameter of the flange
portions 133b and the diameter of the flange portions 134b
are equal. Therefore, the diameter of the large diameter
holes 136b and the diameter of the large diameter holes

20 137b are also equal. When the first member 13la and the
second member 131b are combined, the hole porticons 136 and
the hole portions 137 smoothly communicate with each other
in an axial direction.
[0032] In an initial state shown in Fig. 4, the flange

25 portions 133b of the needle-like members 133 come into
contact with step portions forming boundaries between the
large diameter holes 136b and the small diameter holes 136a
in the hole portions 136 of the first member 13la o
thereby perform a function of preventing the needle-like

30 members 133 from coming off from the housing 131.
Similarly, the flange portions 134b of the needle-like
members 134 come into contact with step portions forming

boundaries between the small diameter holes 137a and the



12 include snmall dianeter holes 136a having a dianeter slightly |larger than
the diameter of the needle-like portions 133a and | arge dianeter hol es 136b
having a dianmeter slightly larger than the dianeter of the flange 5
portions 133b. The small dianeter hol es1i36a and the | arge dianeter hol es
136b are fornmed in stepped hol e shapes having the same axes. [0031] Hol e
portions 137 that individually house the connection termnals 132 are

formed in thgRecandrenber, 110 134, ;The pRohe 1R0LLIeNSL37 3nelkudgcsnal |
di aneter hol es 137a having a dianeter slightly larger than the dianeter of

t he needl edddeadporeriberys 1834a tand Negegy  thearfstrer ahdhesti8nbollavi ng a

diameter slightly.l arger than.the .flange. portians :134b. The snull di anmeter
hol o5 1372 M0 T arhe Beanerer 15 REFEELEa70 afe Forfla fn oLt eppsd hol e
shapes havigmg theisSare 1@ies. As descri bed above, the dianeter of the flange
portions 133b and the di aneter of_ the flggge portions 134b are equal .

t

Ther ef oPe, EMWSHi anetféd-of tite A &g r@rardt e ehGtE8CiB6E KU He tlFanet er

of the |arge.di &r 1holgs (20 1379218 &l 50 equalsyYhennt el i gst . genber
131a and the se on% nenbé} 131b%éreeconbined, theshgle pgrtigns 136 and the

hol e porti dng ekt ssrodtshliy dormrrpiccace beittvieceacheotsibs tiratan Laxiaal
direction. [[0032]In an initial state shown.in Fig. 4, the.flange 25
portions 1§§ﬁf afﬁé%ﬁggﬁl§gpﬁﬁéaﬁénb§W§ f@?scgéetpﬁt8e§§%Fagf%ﬁith step
portions fefMyRG sbawrdaies ikgioveantihe harge dicafebale Rekes 1136bfand t he
smal | diameter holes 136a in the hole portions 136 of the first nmenber 13la

to thet@by ther fFobmtaatendtli Gidof opr &hentithg 1t hénfeedbs- Hike 96 fBfbers 133
from com ngQlh 1R Beraly) N84l HhneSimd A, JLhe i andg Berblans 134

of the nee i ke me conme into contact with step portions formng
boundari es daetswddn tlfe t$raldpadicanetaers fhames: 137awardeblye the3 | arge di aneter

hol es 137b .in the hole _partions 137 of the secaond nber 131b to thereby
perform a Pﬁﬁf??@ﬁe5fﬁﬁré&§hfiﬁ§ H&a&e§8P§9F%%8nnE%E@F?“l%ﬁefron1coning

of f from t heeusitrg 133knd the space transformer 14.

15 [0034] In a state shown in Fig. 5, a part of the tightly
wound portions 135b are in contact with the boss porticns
133¢ of the needle-like members 133. Therefore, a linear
electric signal along an axial direction of the connection
terminals 132 flows to the tightly wound portions 135b, an

20 electric signal dees not flow in a c<oil shape to the
locsely wound portions 135a, and an increase in the
inductance of the connection terminals 132 can be
controlled.

[0035] In the above explanation, the needle-iike members

25 133 and 134 of the connection terminals 132 applied to the
interposer 13 have the different shapes. However, needle-
like members having the same shape can be connected by the
spring members 135.

[0036] In the interposer 13 explained above, the

30 connection terminals 132 including the coil springs and
having the axes parallel to one ancther are applied.
Therefore, the connection terminals 132 move independently

from one another and it is possible to cause the interposer



5[0033]Fig. 5 is a diagramof the structure around the interposer 13 of the
probe card 1. As shown in Fig. 5, the interposer 13 is interposed between
the substrate 11 and the space transforner 14. The tips of the needle-like
menbers 133 cone into contact with el ect4ode pads 111 of 10 the substrate
11 and, on the other hand, the tips of the needle-like nenbers 134 cone
into contact with el ectrode pads 141 of the space transforner 14, whereby

the interpagser 13faneleeical conrecti-on petwaea the substratg,ld and
the space transfornmer 14. 15[0034]1n a state shown in Fig. 5, a part of the

tightly wothrdirsdctivens 1835b Asr @ irescdnitadt Wwist pockebbessoporevens 233c of

t he needle-g&_ecgeq%%r%i%%%.fﬁg%r fo%e, %tl'ne%% ele%tr%ptsignal al ong an
axi al direéti‘on “of the "¢dfvecti®On “Cér¥ fal's “¥3 Flgﬁsogoatﬁg tP&hFPy wound
portions 135k o t?R eheckiiatesilgnahddees Rehckl ewanBrareeirl 18hape to the

| oosel y wound portions 135a, and an increase in the inductance of the
connect ¥ on Xdnignsl 41132 P25 SBE1E0KEr 6PISedL POJ3SERECIRE BBEVESEXPI anati on,

the need| e-AJekf%_ir&%%%r%#%@ﬁﬁn@x@% ahnt Re coRRRGLLARLLELY Raks 132
applied to the interposer 13 have the Slfperent shapes. However,
needl e- | i kerwerbers flidviiegtt k¢ shmershapereasibe odnnéet edbbyrihe 3pring

menbers 135.. .[.0036] I n. the interposer 13 pl ai n above, the 30 connection
terninal s %§?3ﬁﬂclud%ﬁﬁntﬁbec&Ple§BPFﬁ§S%§n8nﬁa$gﬁgCpﬂgeﬁ é?nﬁgrallel to
one anot hekexang1aPRh &®hichhenef aear kheigeRrneetki gRetierrl Raks 132 nove

i ndependent|ly fromone another and it is possible to cause _the interposer
14 13 19 f GONEREEPSr FEETOR23F PRE SORPPIr&de 111 2andIERE 1§pacEPEFGRSROT Ner

14. As ar [ QT i bl pt.ev r t s fram bei ng
cut by the SarbRigt Fon RS, BErLOPLE BAL BARAEL by e ibETs D7
transf or neth#d ioterpbeh addceh bse pessicblsedt.o abser lbeauditf f étenee bet ween

a coefficient of .thermal expansiqgn of a sem conductor wafer 4 and a
coefficienpoéﬁlgﬁérﬁﬁlr@fgéﬁ§i8n Bthﬁé SGHSEHaPE 1T, SPE6STIMEASE he

i nterposer ;13 capdskhe 100R%ERAL ikprak nexafplserl AnWhingRnt Reel eabrsppi-nggsare
used af5thgre used. Therefore, it is possible to sufficiently cope
with an increase in pins and a reducticn 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.

20 [0038] Moreover, in the interposer 13, the connection
terminals 132 are only inserted in the housing 131 and are
not fixed to the housing 1321 by soldering or the like.
Therefore, when there is a defect in one of the connection
terminais 132, only the connection terminal 132 can be

25 replaced and it is possible to perform maintenance easily
and at low cost.

[0039] In the space transformer 14, as in the substrate
11, a wiring layer in the inside is three-dimensionally
formed by via-holes and the like. The space transformer 14

30 has a regular octagonal surface substantially congruent
with the interposer 13 and is formed in a thin plate shape.
Such a space transformer 14 includes an insulating material

such as ceramic as a base material and also plays a



10 connection termnals are conpared in an identical space,
stroke exerted to the connection termnals of the interposer
increased. As a result, it is possible to realize a further
space in the interposer 13 than the int&rposer in which the
are used. Therefore, it is possible to sufficiently cope w't
in pins and a reduction in pitches that foll ow an increase

a load and a

13 can be
reduction in
| eaf springs 15
h an i ncrease
n the density

of Wi res o SemC UL WS &r ditvel vedd BHed @dUehioRcicR £3iZenef

el ectroni c apparatuses in recent years. 20[0038] Moreover, in

t he interposer

13, the comfedtticomatle arinsdlss or3 2 fatdcomlep iomeiced ri waiflke Bodsithg 131 and

are not 11 xeq 40 He housing 431 b solderi ng orthe like, T

n one of the connection termnal’s , Oon

Hﬁrefore, when
I'y "t he

connection fteerdatilnal 132 gandee h2%d apl deedcanédd tini @ passel Bhapkoaper f or m
mai nt enance easily and at low cost. [0039]In the space transformer 14, as
in the Subdtyss® PRC &Aids 1S &FOPSEn 2t HE Pn&IF@ES §OURHEE- dirfBnsPBnal |y

formed by wigsholies mand theddrkenathe ngpace Hd=ansioqett14.3Q :hag 1§ regul ar

octagonal surface substantially congruent with the interpose
formed in @t Hihe plagtee shigfe.ceSuch Fddgspace fyanpgfraynpati4rin
i nsul ati ng q%%grigl.%y%p as %Franic S a Qgse mat.eri al %@% a
function of ™ éﬁ%ind‘a FFFEACE D et Re "¢oefFi EP&NE 0
expansi on gfertik®regivreandiadtar malken arétt bejeeefficient of

expansion of the substrate 11. [004Q] The probe head 15 is fo
shape Hhg [0041] Fig. © 1s an enlarged partial sectional

r 13 and is
clfudés an

| so,plays a 15
oEnitial

t her nal

rmed in a disc
view of

the structure of relevant part of the probe head 15 and the

detailed structure of the probes 2. The probes 2

shown in

Fig. 6 are disposed such that the tips on one side project

according to an arrangement pattern of electrode pads 41 of

15 the semiconductor wafer 4 placed on a wafer chuck

40. The

tips (bottom surface sides) of the respective probes 2 come

into contact with surfaces of a plurality of electrode pads

41 of the semiconductor wafer 4 from a vertical direction,

[0042] More specifically, the prcbes 2 include

needie-

20 like members 21 that are in contact with the space

transformer 14, needle-like members 22 that project in a

direction opposed to the needle-like members 21 and come

into contact with the electrode pads 41 of the

semiconductor wafer 4, and spring members 23 that

are

25 provided between the needle-like members 21 and the needle-

like members 22 and resiliently couple the two kinds of

needle-like members 21 and 22. The needle-like members 21

and 22 coupled to each other and the spring members 23 have

identical axes.

30 [0043] The needle~like members 21 include needle-like

porticns Z2la that have sharp tips projecting in a

direction, boss portions 21b that are provided in

tip

base end

porticns on the opposite side of the sharp tips of the



5 houses and holds the probes 2 in a probe housing area 15p shown in Fig. 2
such that the probes 2 project vertically on the paper surface in Fig. 2.
An array pattern of the probes 2 is decided according to a wiring pattern
of the sem conductor wafer 4 as a test bbject. 10[0041]Fig. 6 is an

enl arged partial sectional view of the structure of relevant part of the
probe head 15 and the detailed structure of the probes 2. The probes 2
shown in Filgedcang @i $ResednsUCH ot Baly hRGet LPS1QRePRe Shde1RLOLEEH a
according to an arrangenent pattern of el ectrode pads 41 of 15 the

sem conductddemgarer of hgc agedd ea lideepoehaoks461aThentdi gsafbot t om surf ace
si des) of r. ectiVv r.obe co i-nto contact with surfaces.of a
plurality %?%gﬁ§§$r% & %&%& %f%g%dtﬁg%sgﬁfgoﬁ 55F8FSW8PeF%3 Ppgﬁﬁég$ertical
direction. si[d@042] sNaee sfecihki dbalsly potrhie cpsobes 2ni aehudetngedhernd0 Iike
menbers_21 that are_ in contact with the space_transformer 14, needle-1ike
menber s° 22 PER& SpdKEc PO 18 i Pdéti oR NEpp6§Edere kReNRBBEIE- Eilkafrenber s
21 and comg iribe §aNLachapet thj_@@l?rl %9%%@%1%%@?1&1510&0&2%58' ggnduct or.
wafer 4, and spring nenbers 23 that are 25 provi ded between the needl e-1i ke
menber s 21damecthennébeireolfi. ke Omethber 9t22 rahdndesithieenekyleolpke the two

ki nds of needle-|.i menbers 21 d 22. The needl e-Lik ers 21 and 22
coupl ed tomgg% rgtégrlg uﬁﬁe“§8§?ﬁ§%ﬁ%ﬁb8P§té§“ﬁa€%aigE%ErBQVeai gre

30[ 0043] The ipeedlre-jkike ngenbens t21 daekudeongedh anhekpoperbhengs2@la that
have sharp tips projecting in a tip direction, boss portions 21b that are
provi ded i F'B&sérenBrpILerend NokaEke cBPpBEIrtéO8PdENothehEPBRAL BSt FpSeof t he
16 needl| e- Lick oLi,Lons d v La r : n dj ter of
t he needle%FiEgep%&F? nggé%a?%aﬁggsﬁgggg%ogﬁ%gngggﬁgbﬁﬁa%ngﬁgﬁdh%gg from
surfaces or tlhemepposilbegsirdéheh si désmefetrhefbobs pertiierndiR&b in contact
wth the 5 ne%dle-lége portigns 21a.tThe nggdlg-like nenbﬁr? 21 are forned
in a shapePaxtally SymmefPrcRPSPnPRIFSRGPt ddFnaladi PECPFGH thefeof. On the
ot her handsutiaceeedhethekeppeabeess23ei Bel ydacpesdl enki keapgetions 22a
that have sharp tips projecting in a tip direction, flange portions 22b 10
that afr®e pP@WFé@GSiﬁzgaéé eRBtp6Ft WéhE BRet hecdpposiike ppdeienst Rdasharp

tips of th e - Li L.0 a ave_a di r _lLa r a
i et e of PEnGedl B PR b0 T aAE 200" Ak aea BoFE] Sho 950 I AAPS
proj ect frpnrsaphacegbon The appdieteikedeenbessdes ofet borfkangas a5

portions 22b in contﬁit wth the needl e-1i ke portions 22a and have a
di amet er sABPPEr 2EREN Y hEYURERELEF-of "t Re-PPERGBIPBRALI BAECSEBONThe
needl e-| i keppppbers 21 are forned in a shape axially symmetrical in a

| ongi t udi nal direction thereof.
20 [0044] The needle-like member 21 sides of the spring

members 23 are loosely wound portions 23a and, on the other
hand, the needle-like member 22 sides thereof are tightly
wound portions 23b. Ends of the loosely wound portions 23a
are wound around the boss portions 21b of the needle-like
25 mempers 21. Ends of the tightly wound portions 23b are
wound around the boss portions 22c¢ of the needle-like
members 22.  The loosely wound portions 23a and the boss
portions 21b are Jjoined and the tightly wound porticns 23b
and the boss portions 22c are joined by any one of a spring
30 winding force and scldering or both.
[0045] In the probes 2 having the structure described
above, because the spring members 23 are provided, the

needle-like members 21 and 22 are resiliantly movable in



20[ 0044] The needl e-1i ke nmenber 21 sides of the spring nmenbers 23 are

| oosely wound portions 23a and, on the other hand, the needle-Ilike nmenber
22 sides thereof are tightly wound portions 23b. Ends of the |oosely wound
portions 23a are wound around the boss Jpbrtions 21b of the needle-like 25
menbers 21. Ends of the tightly wound portions 23b are wound around the
boss portions 22c of the needle-like nenbers 22. The | oosely wound portions

23a and th%hQ0%§tpefabggsdglecéﬁsnighggégané.thgttigggkyawgapg per{pons 23b

and t he boss portions cC are jolne ny one of a spring 30 w nding
force and sabdediyngoondbpbitip8643Bbnatheipr obesal2thavtngthhessafticture

descri bed above, becaus e spri ers 23 are.provide t he
needle-lik@cﬁﬁﬁBEFsggf Sﬁdkgﬁ 3E§dgg§???§nPF9 ﬁﬁ@agﬂelpna igaFﬁelﬁp to down
direction i RiEhgtn6. nbkdheast ka pRambe®t bheatibghhl Yowound pothi oRs 23h are

in contact with the shaft portions 21c of the needle-like nenbers 21 in a
state in whileRtrhdenpadrellilkeintrbefssEatgr 8NPHncodnt Bel- whth tHe el ectrode

pads 141, i.e, te o] b, Fi.g. .6. .Ln_et :ds, ~kh ength in an
Bxial i 1 eSSE §P§?%é Fﬁgh?9§5§8u%8 Sgrﬁ%gﬁg gg%e?gﬁggto%o@F%ngth with
whi ch t he stiahelshewaninpbirgiocfscaBbbésreaki zedleApthnaéthdwhnmehethef the

spring nenbers 23 is slightly larger than an outer_10.di aneter of the boss
portions Zfﬁaéﬁdspﬁgnb6§sFﬁ8rtﬁoﬁgn2§8.reﬁ 365 entﬁ?,lPPefsdb8§§£ﬁFe to

achi eve inproved teskhhepewnatst he spriknggRenhersr-¢dr £RAQA6LA bhesgh not
shown in Figs. 3 and 6, the probes 2 housed and held in the probe head 15
i ncl uded a prebetor o4 tbegbeardrandiangr 8be apdekBet PPespBasEisuppkyc-

oo 2 TRl 4% SORRSLED.! Bl UeLLQhes 2 BB coneRtatelo s
usi ng an i Bsukakl ¢eramyemeabegdchl3as ceram csHol e portions 151

[0046] Although not shown in Figs. 3 and 6, the probes 2
housed and held in the probe head 15 include a probe for a

15 ground and a probe or electric power supply. Therefore,
some of wires 18 connected to the probes 2 are connected to
a ground layer and a power supply layer.
[0047] The probe head 15 is formed by using an
insulative material such as ceramics. Hole portions 151

20 for housing the probes 2 are pierced through the probe head
15 in a thickness direction (vertical direction in Fig. 6}
according to an array of the semiconductor wafer 4. The
hole portions 151 include small diameter holes 15la formed
from a lower part in Figs. 3 and 6, i.e., a facet on the

25 semiconductor wafer 4 side over at least predetermined
length smaller than the length in a longitudinal direction
of the needle-like portions 22a and large diameter holes
151b that have center axes the same as those of the small
diameter holes 15la and have a diameter larger than that of

30 the small diameter holes 15la. As shown in Fig. 6, 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



20 for housing the probes 2 are pierced through the probe head 15 in a

t hi ckness direction (vertical direction in Fig. 6) according to an array of
t he sem conductor wafer 4. The hole portions 151 include small dianeter

hol es 151a fornmed froma lower part in Rgs. 3 and 6, i.e., a facet on the
25 sem conductor wafer 4 side over at |east predetermned |ength snaller
than the length in a longitudinal direction of the needle-like portions 22a

and | arge ghﬁQﬁ&%ﬁanhﬁét%§1%ftQ%% Haue LeRleh 13%eS oble Safe agikhose of

the smal| dianmeter holes 151a and have diianeter | arger than that of 30
the smal | dicarmdtcers Hdllesires farnasl shown sitepliegl 1@, cashiapreerindithnest @evef t he

smal | dianeter holes 151a is sli.ghtly |arger. than outer dianmeter of the
needl e- | i k& &F#ﬁbﬁ}hfzge eﬁél%ééa%ﬁﬁfF%ezﬁeﬁ%Qrg 2p§ﬁ%eglggﬁfﬁy smal | er
than 18 am-Quieitcdl arehelzcafinigheffl.ange portions 22b. The hol e portions

151 are forned in a stepped hole shape in this way, whereby (the
needl e-Pi kd dlifder s Theofumike gished 2ravadsreréned terentéofRg of f.

5[0048]The:?gqg rra a rn 4@f e par in the
probe head aS%zﬁgg?%%ﬁpéébgggrﬁg%%% %%%dh&ﬁbg%%09353%?§0ﬁg&%?%?qghips
formed in tte t$emroohauctodr swafienndivand ramhdpsadgement ipathern of the

el ectrode pads 41. For exanple, when the sem conductor 10 wafer_ 4 having a
di anet er off BHFREE TCELHF 300 A PRefers) Iel Rt 8L 6B eCf, “S&ver al

hundr eds tQﬂ§§Mﬁkﬁka%ﬁ@M§@ﬂdS bR adAe RPERSTakY seiieBntietor
sem conduct or waf er having a dianeter of 12 inches (about 300

mllinmkfergpier d hestingbjpedt aredear if thousheds (Edosévébll 15 ten
thousands RqNe%et <48 Necessaly. Mend Neclaids AuIhe.al (BraBes g are
way, def or S War p an

held in this mat i-on such ,  Wavi ness, irtregularity of
t he probe héachskmdss paoprabl2emreHoweeasadyn t Weehi tée eshddionment;opaw

portions 171 of the leaf spring 17 unifqrmy press the entire 20
ci r cunf er efCd Sfedr PAT18G9E GRMRE Fr Be MeadC Shé@%ﬁgtaggprcular surf ace.

Therefore, pinnegulananp and MavicResstdo skl reacuholRahe RLokevhead 15,
the probe head 15 is excellent in durability, and a stable probe stroke can
be obtiPneden 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 uniformily press the entire
20 circumference near an edge of the probe head 1% 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
obtained.
25 [0049] The probe head 15 can be divided into two, i.e.,
upper and lower portions, along the vertical direction in
Fig. 6. 1In this case, the two portions are coupled by
using screws and positioning pins. To prevent a plate on a
lower side from being expanded by an initial load of the
30 probes 2, the thickness of the portion on the lower side is
set larger than the thickness of the portion on the upper
side. By dividing the prcobe head 15 in this way, it is

possible to easily replace the probes 2.



25[ 0049] The probe head 15 can be divided into two, i.e., upper and | ower
portions, along the vertical directionin Fig. 6. In this case, the two
portions are coupled by using screws and positioning pins. To prevent a
plate on a | ower side from being expande®d by an initial |oad of the 30
probes 2, the thickness of the portion on the |Iower side is set larger than
the thickness of the portion on the upper side. By dividing the probe head
15 in this wayso)it | SPRSS asi Iy feplace fiheppr 2c2r491

[0050] Subsecamrtl y, the TARIG W p(r%%bg%caﬁ i ?QE’?& ertil he

hol di ng nenFercxtd digavade Tofe thied ddanpe mesboeri dI6 ds tagler eifnftbecisagenenber 12

and has a hoHé¥q OE&JQ&m?E:%nE%@“G§¥ 9&} ggqu %%EQh%gagehb lﬁ@lch the 5
|nterposernf§:an he space transforrer canbe st acked an el d. The

hol di ng nemeat ith pressesq@ild heldsddne i ploakpesenel 3 nantithe tspace
transforner, 14 agai nst the substrate 11 to thereby apply a pressure
necessafy flidy-aHEsSbsty a6 Il eam®acie tdpacd Feistidr féF P& £6ap&edo

el ectrical Ly £opnect ednd & kg g m%%eﬁé%-rejs%%%l]a};@ehloqafs ?Brei ng 17 is

formed of a resilient material such as phosphor bronze, stainless steel
(SUS), or herbdrdbasaxdgpendands sprbaered ans fa rigim ldnagkansshape. | n an
i nner circunfe&gn e qﬁ_%ﬁe | eaf . s ring'17, the paw 15 portioEs 1£ﬁgas
pressing mEMEEE S ol AGSREY APErBoSePIES S Uie "SEECE Y anSFor G 14,
and the prchedtead ¢l 1areduRiHco oy cprevinded raver 1uhecemki re circunference.
Such pawl portions 171 equally press the entire circunference near an edge
of thelQur RAEE BT e Yorrob@ssegd 154 hg 20t@nPeeeirod Sof the substrate 11.

;hﬁgﬁ‘;g&ei’ n[%o%‘iHSt antyial Ly ik Qnmg At il AQadd $-9eneratgdchp the probes
material such as phosphor bronze, stainiess steel (SUS), or
beryllium copper and is formed in a thin annular shape. In
an inner circumference of the leaf spring 17, the pawl

15 porticns 171 as pressing members for holding the interposer
13, the space transformer 14, and the probe head 15 are
uniformly provided over the entire cilircumference. Such
pawl portions 171 egually press the entire circumference
near an edge of the surface of the probe head 15 in a

20 direction of the substrate 11. Therefore, a subkstantially
uniform initial load is generated in the probes 2 housed in
the probe head 15 and warp of the probe head 15 can be
prevented. In the first embodiment, the respective
surfaces of the interposér 13 and the space transformer 14

25 are formed in a regular octagonal shape having an area
substantially the same as a circle formed by the surface cf
the probe head 1i5. Thereiore, the pawl portions 171 can
press a vertex position of the regular octagonal shape and
also plays a function of preventing warp of the interposer

30 13 and the space transformer 14.

[0052] The substrate 11 and the reinforcing member 12,
the substrate 11 and the heolding member 16, and the hclding

member 16 and the leaf spring 17 are respectively fastened



t he probe head 15 and warp of the probe head 15 can be prevented. In the
first enbodi nent, the respective surfaces of the interposer 13 and the
space transforner 14 25 are formed in a regul ar octagonal shape having an
area substantially the sane as a circleGorned by the surface of the probe
head 15. Therefore, the pawl portions 171 can press a vertex position of
the regul ar octagonal shape and al so plays a function of preventing warp of

the interp%ﬁ?%c%%w%3iﬁ@gr%@%2ﬁﬂgﬁ?eﬁéﬁg§ﬁgﬁgﬁrE&éithgggzklgﬁ.§HQ§Br§Ee 11

and the reinforcing nmenber 1 e substrate 11 and the hol di ng nmenber 16,
and t he holfdicng lienber 16 and the | eaf spring 17 are respectively fastened

20 by scre iinserted in predeterm ned positians ow_shown | i 1).
[0055] one. aRBe33 ¢ hEni PBERIG Y God FRo hE CHBBEPace TheaPEbEbRIEE: £d to
a pluralityiok-eakeneenneet @osalfiordispgsed an1a sunhaeecek the substrate
11, which is a surface on a side where the reinforcing nmenber 12 is

mount e t €158°66Anest &d StETaceesti hfedEVPEETFRBE LShoWAY CNOASt Ae ot her
hand, the gbqggc%ngﬁ-ngE§%1§%%?§ %ﬁeag§i§gegéﬁhsdﬁéﬁbéﬁe1ErngS 2, which

are housed and held in t probe he via“the el ectrode pads 141
“fornmed at achower,end bk tbenspaece transtesméngldevineFi(got3shben) .

sinplification of illustration onlée% gart of tge W.res ig are shown.
9 [

[0054] The PBspbet PyBekalgndonhBet 6F 3F8 8ffspBSed155r Adi &FFy wi t h

respect tocbheceeBlekookhthgroubst pat ghitnandef apikpal BadWhENJr €8peski ve
femal e connectors 30 provided in positions opposed thereto in the connector
seat of0t herpest hagddevi c&¥iaTébhai gakslepdehpagpobds foangdt e ResPVAY

devi ce pongghn%% %9gt§§gcgiEgaggggaﬁgﬁeﬁ4po &He&ggy_go %iéablish el ectrical
connecti on bétween the“probes and the teésting dévicé. a connect or
i ncl udi ng shepmilfeceonpacbdr $119samdttibe, f emalyeacpanecbdr shd0wirksi $8
possi bl e tgrgpga%wg_zero insertion force (ZIF) type connector that
[0054] The respective male connectors 19 are disposed
15 radielly with respect to the center of the substrate 11 and
form pairs with respective female connectors 30 provided in
positions opposed theretc in the connector seat of the
testing device. Terminals of the probes 2 and the testing
device come into contact with each other to thereby
20 establish electrical connection between the probes Z and
the testing device. As a connector including the male
connectors 19 and the female connectors 30, it is possible
to apply a zero insertion force (ZIF)} type connector that
requires little external force when male connectors are
25 inserted and pulled and applies a press contact force to
the connectors using an external force after the connectors
are coupled. If the ZIF type connector is applied, the
probe card 1 and the testing device are hardly subjected to
stress due to connection even if the number of the probes 2
30 is large, sure electrical connection can be obtained, and
durability of the probe card 1 can be improved.

[0055] Female ceonnectors can be disposed in the

substrate 11 and, on the other hand, male connectors can be



requires little external force when male connectors are 25 inserted and
pul | ed and applies a press contact force to the connectors using an
external force after the connectors are coupled. If the ZIF type connector
is applied, the probe card 1 and the te3ting device are hardly subjected to
stress due to connection even if the nunber of the probes 2 30 is |arge,
sure electrical connection can be obtained, and durability of the probe

card 1 can e JJmaoved  nk003Rhkemale seanrnact org gapsbg:dhspesgdyingthe
substrate 11 and, on the other hand, nmale connectors can be 217diSposed in
t he connecttdmtseatshdpel pigoeds watlkogrseyitpgst hat arshapgemefitt he mal e

connectors andtarran en%gt po%j%ions on the substrate OE the mal e
connect or s P&Fe ST PHi ted £EERESE “dEscribed *above A §r§h§68 388 s
arrangenent] ipasicld ers tobsthedserliedcenaeet ahs previbgedasa the testing
device side are al so changed according to the shape and the arrangenent
posi ti ons GEIERESHENE POSAEACHSs O GHS6 I rASt 8ad s CrEsIEz PHEVEREACBRNect | on

between t he or ohe Gard @ang 1he %ﬁ%E%gaQ%%i%%aH%%@ﬁaEE%r&QHBGGBO%Ee it 10

is al so possible that term nals such as pogo pi aving a sSpring action
are provi dedtaipe thel test engadgemeatapdstiié opsobé tardmiad econneetedrto t he

Struct ire. 18008Scr | bAdSBareC WRSR IR 6l CBer G0ETRARs A1 B "ERE TS

sem conduct@icopsaiandd aare thieouaht indt Aetorback Wyt Rhki Bopeeticers, ofitt he

needl e-l1i ke portions 22a by lifting the wafer chuck 40 fromthe state shown

in Figh 318na@leo rwesieddl ehpitk&Eeribers 32ch 36 RRICt ReNSpPRNgAeAbers 23

are gspring action are provided in the testing device and the
probe card is connected to the testing device via such
terminals.
[0057] In the probe card 1 having the structure

15 described above, 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 Figs. 3 and 6, the
neadle-like members 22 rise and the spring members 23 are

20 compressad and curve to meander. In this case, because a
part of the tightly wound portions 23b maintains a state of
contact with the shaft portions 21c¢ of the needle-like
members 21, a linear electric signal alcong the axial
direction of the probe 2 flows to the tightly wound portion

25 23b. Therefore, an electric signal does not flow in a coil
shape to the loosely wound portion 23a and an increase in
the inductance of the probes 2 can be controlled.
[0058] With the probe card according tc the first
embodiment of the present invention explained above, a

30 probe card that electrically connects a semiconductor wafer
as a test object and a circuit structure for generating a

signal for a test is provided. The probe card includes a

plurality of probes that are made of a conductive material



20 conpressed and curve to neander. In this case, because a part of the
tightly wound portions 23b maintains a state of contact with the shaft
portions 21c of the needle-like nmenbers 21, a linear electric signal al ong
the axial direction of the probe 2 flows2to the tightly wound portion 25
23b. Therefore, an electric signal does not flowin a coil shape to the

| oosel y wound portion 23a and an increase in the inductance of the probes 2

can be contral Lede LOGSSLWAN the Rrohecacd,aaarding Larbbo bl tabyr

enmbodi nent "0 resent 1 nvention expla ove robe c

el ectrical loy @@ﬁ@&@tSnae&éﬁt&dﬁdBd@@alwabeprabeahéaﬁttbbkehbuaad andi rcui t

structure for eneratin% a sig for at b provi ded. Theﬁgrobe card
§ 5

i ncl udes a’priFalPey PEP FobéssP St ralE a2c8hdilli VathatBrial 22

and cone '%b%r%%@b%@&d@ th the %%%b%qtd%%tgetwaeeratgehﬁ@a&thgoutput an
el ectric signal, a probe head that houses and hol ds the probes, a substrate

that ha% amwmhemgtbatteﬁnm@@mﬁéép@ﬁdﬁﬁ@ sobeheager enft rsipfieraes, the
relnforC|n%u%StrnQer that t%r%%%@% gh%@ Hﬁ%lﬁﬁggtrakgugnﬂgrﬁlggﬁrces t he

substrate, "an |nterposer {hat Pne es a housin avin Rerein a
plurality @bréeaneekirennt ar mmab&mgzdefofcoaneamduat teemiabesi abdandf
resilient in an axial direction thereof and a plurality of hole portions

made of andlGNREGLaTEyBafgLdrilaPEadR SAddSMhgLonélof*the EORAEELFBN

termnals, ¢is stacked anshhe,3ubst bat echer peennesti pRqef oW hes of the
substrate, and a space transforner that is interposed and stacked between

t he |nl@rpo@@mlaﬁdveh@apﬁmbelheadh hpaﬁsﬁ@rmmel@ﬁeﬁh&lgoanﬁﬁ@lphe wires to

be connect 15 t rough t@e kgter o%g dt&e%dsf%%t %h%e%%r%s t% a
surface on rgF&é Spposed €5 Fhe “pr 5bE ﬁ@ 3 Eonisequent 'Yy it I's “possi bl e

to surely perker @relkeet sugah re@aneehidon @@bweemrhhef&um&trahetama t he space
transfornmer and perform mai ntenance easily and at | ow cost. 20[ 0059]Wth
the probe dat@rECE6EdPAG £52CKedf PRSIeERy SERMERTSTROFEGr ARFt \+ 6f PEBRRect or

termnals haglydingneoll3Piige.And ayiao caxes ;pacakLebol ecane aagt her

are applied to’'the interposéer. Therefore, ‘the respective connection
term nbb s mhveuvghdependenelrypobeom ene dﬁ@ﬁBeDUZStaﬂdWﬂKeBStpOSSIble to
cause the |nt2§poser to f%glgw %%E%r%%tl on o&o geh%%gstr%%%sgn%e%@E space
transf or meff1Y, ora s pp P 4 Yr
it is possible to surely perform electrical connection
between the substrate and the space transformer and perform
maintenance easily and at low cost.

20 [0059] With the probe card according to the first
embodiment, a plurality of connector terminals including
coil springs and having axes parallel to one another are
applied to the interposer. Therefore, the respective
connection terminals move independently from cne another

25 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 the wires
from being cut by the deformation of the substrate and the
space transformer.

30 [00&60]. With the probe card according to the first
embodiment, the connection terminals of the interposer

include the coil springs resilient in a thickness direction.

Therefore, when the, interposer and the conventional example



aresult, it is possible to prevent a part of the wires from being cut by
the deformation of the substrate and the space transfornmer. 30[ 0060] Wth
the probe card according to the first enbodi ment, the connection termnals
of the interposer include the coil sprifgs resilient in a thickness
direction. Therefore, when the, interposer and the conventional exanple 23
in which the | eaf springs are used as the connection termnals are conpared
cin an identiCah i$Ppacee aL22d3Rd8 shoke-exaLt edeat 2chhe goppection
termnals can be increased in theinterposer. As a result, it is possible
to realizet®Braifgdsherer edupiired iin gpadderfiavathepinteer poderdi andhiach t he
| eaf sprin s.ane %a%%tehogglkﬁgrkg%ké %h%h %h%mp%oge ca%d according 50 t he
first enbodiment, the Teaf spring uni ornpy Sreés s°thé eﬁ?iﬁgcrea ©

ci rcunf er enge thear nak redgerof heeaprebelhead tsusf geesiBienta deneetbon of
the substrate. Therefore, it is possible to control warp of the interposer,
the spate €rdNdfdeFereddfdiORe 1pr 6B8CRe&daPesinged NEREPSEESt AAt ENARA i nprove

accuracy of,th eg%aggq ggngr%hgsg@[allelisn1of the entire probe card.
t)

by
15[ 0062] ( Second Enbodi e A probe card according to a second

enbodi nent [60¢6tllie pr ésemheirnventihomhies pebbkasiacdl kycthdisgmeocohki gurati on
as that of the first enbodi t except for the.structure of an_|nterposer.
The probe EARatoF BREEaoNA BibodPRerE 30% NELaaEoIYhB S anEE ALE 11 ¢ he
rei nfor ci ngnierelik2urithe cppacachiransf epger o¥4:nkherphebachaadutsacthe
holdlq? menber 16, and the |eaf spring 17. The probe head 15 houses and
hol ds the proBesizegéseri péd threvibasiytien t ABefriofreenhddiiferpssible

251 0063] The skt alothe LaLesnoseroamnl i edel8.bhe prafieceard of the

second enbodi nent i S explalne n detafl "bel ow. IS a parti

| ongi t udi nalhdsetkl pmabevhewdobethdest thet subsafratheandt émpeser applied to
t he probe card accorging t% t he secong egbodineng. An i nterposer 51 shown
30 in Fig. 2FSMEFYdeS &MfodsPhgess 48% "hasBakat efitdPTafd &PpI GRALFEY of
connect i onpt-ehll pakg 53 housed and held in the housing 52. [0064] The

connection termnals are fornmed by winding a
15 [0062] (Second Embodiment)

A probe card according to a second embodiment of the
present invention is of‘basically the same configuration as
that of the first embodiment except for the structure of an
interposer. The probe card of the second embodiment

20 includes the substrate 11, the reinforcing member 12, the
space transformer 14, the probe head 15, the heolding member
16, and the leaf spring 17. The prcke head 15 houses and
holds the probes 2 described previously in the first
embodiment.

25 [0063] The structure of the interposer applied to the
probe cazrd of the second embodiment is explained in detail
below. Fig. 7 is a partial longitudinal sectional view of
the structure of the interposer applied tc the probe card
according to the second embodiment. An interposer 51 shown

30 in Fig. 7 includes a housing 52 as a base material and a
plurality of connection terminals 53 housed and held in the
housing 52.

[0064] The connection terminals are formed by winding a



24 conductive material and include coil spring portions 53a wound to have a
cylindrical shape and a pair of electrode pin portions 53b and 53c cl osely
wound in a tapered shape fromboth ends of the coil spring portions 53a.
The coil 5 spring portions 53a include Zébnstantly wound portions 53d,
tightly wound portions 53e, and | oosely wound portions 53f formed at
pitches rel atively rougher than the constantly wound portions 53d. Wth the

connection deriiahe R RVINY SUCH nshiuet Urg ) E_rﬁﬁgp%%§aﬁbﬁst@38revent a
tangle 10 fromoccurring in the coil spring portions 53a when the
connect i onwoemd ral $258 ar evdompresseéd shagedehdr megair] 0068 Ereérhdasing i s

made of a si.ngl e nenber. l.e pertions 54 that individuall ouse the
connectionpﬁgrQQ£5%?D§35§Fgapgr§§& Fﬂoﬁﬁ YhEGE g 1522 ﬁBe%SEesigpﬁortions
54 incl ude rsimal botthareler dFokes 24a1t Bat-ihel dotheceei 53spri neepeptions 53c

and prevent the electrode pin portions 53c fron1con1ng_off and | arge
di anet e¥ hEPES NS B RAP Fave 2a 1dicaeEe COSBTtgRtLY Mabger Pelaacasdbaret er of

i nt er medi atg penrt f .connegti on t.erni nal h .smal i amet er
hol es 54a gngggﬁglﬁgﬁag g%gﬁé%g% %g%ésgg blgbgggir%é&nﬁnggggﬁég%e§Bgole
shape havi grineel sanpiaxéses Waénttike lgompeghean thannichal sobh3taneliynsert ed

in the housing 52 havin ch structure, the connection tecrmnals 53 are
nserted f FEREnEOGheANG "S0rf allds "o FEREOTRFG 95 GFARALEL hdFes S4b

[0066] Fi 9. n8viisiga sicagicamuel uk-Be Skrust poesakaundct heclyBher pogsghgdd in the
probe card. In a state shown in Fig. 8 the constantly wound portions 53d
and t hEl | odgery ogsusd iper titohe58Plef spiéngollrsppnag Sgér vhenstbs8a bend and

come 30 | nta-acaubstantiallnigl esely attaghed stataq and Lipsqor the
el ectrode pin portions 53¢ o# the Connectron termnal s g conme into contact
wi th the elié¢trdde padse héhsdhgt he spdeectr anstagier mddbe©n t Helet her hand,
tips of th%oikggkgo % that individually house the connection
terminals 53 are formed in the housing 52. The hole
15 portions 54 include small diameter holes 54a that hold the
coll spring portions 53c and prevent the electrode pin
portions 53c from coming off and large diameter holes 54b
that have a diameter slightily larger than a diameter of
intermediate portions of the connection terminals 53. The
20 small diameter holes 54z and the large diameter holes b54b
are formed in a stepped hole shape having the same axes.
When the connection terminals 53 are inserted in the
housing 52 having such structure, the connection terminals
53 are inserted from end opening surfaces of the large
25 diameter holes 54b.
[0066] Fig. 8 is & diagram cof the structure around the
interposer 51 in the probe card. In a state shown in Fig.
8, the constantly wound portions 53d and the loosely wound
portions 53f of the co¢il spring porticns 53a bend and come
3C into a substantially closely attached state and tips of the
electrode pin portions 53c of the connection terminals 53

come into contact with the electrode pads 141 of the space

transformer 14. On the other hand, tips of the electrode



25 pin portions 53b of the connection termnals 53 cone into contact with
the el ectrode pads 111 of the substrate 11 to thereby establish electrical
connection between the substrate 11 and the space transforner 14.

5[ 0067] Because the el ectrode pin portiaohs 53b and 53c are cl osely wound,
electricity is transmtted in a substantially axial direction via portions
that are in contact with an axial direction of windings. Therefore, an

el ectric signal otz -f | iR A coil $hape kgt he 11056l ectrodgepi n
portions 5§%P% 5ggggﬁgcgggbgﬁ;ﬁteyfgt gcnun@ngggf ad%dﬁggs of the
el ectrode piomtpartt wand FBle aiedcilodeopmots afiflectt e€hectnibetpettoddance

i ncluding the inpedance aof the connection_term.nal 3. [0068] The el ectrode
pi n portioﬁ@?%@@yéﬁ§t§%&lépeeﬁ&?%ﬁdcf Fﬁngefgﬁgpegegwgﬁb gﬁ& resiliantly
in contact Juddh Ahe eheghiodepagds ctliand rbdherr @apectively. Therefore, it
is possible to reduce fluctuation in positions of projecting ends of the

el ectrode did®6drti ofesBIFcandies3d caivd oblei Bd Nt R THeEc 3Ry 238AdS 3Fnt o
uni form co ct.-with.c te LS.l I he pr.obe card
accordi ng ?%%iﬁgﬂ%ﬁgah8Q%ﬁ%%dgﬁé%Fq§gqﬁﬁzlgrgggﬁ%méﬁegﬁt?Snaexplained
above, the ssane aeffiadtl vasxisladiireved onn vtihe phirtsonentubdi-ment ¢an al so be
achi eved. 25[0070]Accordin% to_the secand eqbodinent, t he congection

I

termnal s GPYRET HidPpaleP¥iRdl ddd thd OCoPlt EpPPRgItenber SAF5RES 2N

Therefore, ORI aSMBIgnNURRS elbtCETRANGAL S aka 1necessany epapared with
the connection termnals applied to the interposer according to the first

30 enbbdi medtectinodes pgos iogitd ong Ot ked Péduce Copsearedtilved ther

T et SRR T BAG0RRER, O OSBRIk bk Shnd
53¢ do not affect electric performance including the
impedance of the connection terminals 53.

[0068] The electrode pin portions 53b and 53¢ are formed

15 in a tapered shape and resiliantly in contact with the
electrode pads 111 and 141, respectively. Therefore, it is
possible to reduce fluctuation in positions of projecting
ends of the electrode pin portions 53b and 53c and bring
the projecting ends into uniform contact with contacted

20 members.

[0069] With the probe card according to the second
embodiment of the present invention explained above, the
same effect as is achieved in the first embodiment can alsoc
be achieved.

25 [0070] Bccording to the second embediment, the
connection terminals of the interposer include the coil
spring member alone. Therefore, only a small number of
components are necessary compared with the connection
terminals applied to the interposer according to the first

20 embodiment. It is possible to further reduce cost required
for manufacturing and maintenance.

{0071] {Other Embodiments)

The first and second embodiments are described above



26 as the best nodes for carrying out the present invention; however, the
present invention is not to be restricted to them Fig. 9 is a top view of
the structure of a probe card according to another enbodi ment of the
present 5 invention. In a probe card 612&hown in Fig. 9, a probe head 63
havi ng a square surface is held on a substrate 62 of a disc shape by a | eaf
spring 64 having an outer frane of the sane square shape. [0072]In the

probe Cardggith%u%%%%eﬁoﬁgsa%oE“E%&Qgiﬁr.%Qtagﬂeap§8§%§tF&ﬁOéRQEHHE are
al so fornmed in a square shape. Paw portions 641 fornmed in an inner
ci r cunf er eheweotert, he hkeeafr espnitng n64naiienunisf actl yof benedsovércttbetentire

[ [ nf f . th be head 6 d iform th ti
ci T cunt or ohGE oAl 4n 8006 O PRe Veats Ale BF TREUCE SoBS ACRICES In a

direction of thecsubstinat @ 62nctheretaredikknks oposskbbeekengontrol, in
addition to warp and wavi ness of the probe head 63, warp and wavi ness of

t he i nter péS&Enan@nthe Igpac @rePgnsheamel. sASWIN1nh&igwo JenBoBirABAts, it is
possi bl e tqg _i_npr.qv rac f  th flatne nd_t he i of the
pr obe card%efgg?§]ﬁﬁ%&%§.QQ%qgag%o%g%%gﬁgi%g g%é@ ggpgiﬁe%%?%h%%hégkrobe
head 63 housean thecpsbhes by honred isprangqédr @aashapeanThusersfappki ed, for
exanpl e, when the probes collectively cone into contact with about a half
to a quart & P Caf2BFedPEIEf S838&ni conduct or wafer. [0074]1n the probe

card accor dighg o t hgnpresentobRventior,t Rerlraabsspr g 9AkK-RBSLO
uniformy press the entire Circunference near an edge of a surface of the
probe héadanghiaclkpiesea tgantioaner arsi désehdeamende 1pr ebegupirsj €é8epe30 in a

e on, Fhuh"SgBEhEay A shate 0l e REthE heaf e nRt erifes 1o
regul ar octlag@nabrsihape4siamiel anitferihagt fef-mehe oivatretpesentand thecgpace
tranSforne%ircumference of the probe head 63 and uniformly press the
entire circumference near an edge of the surface of the
15 probe head 63 in a direction of the substrate 62.
Therefore, it is possible to control, in addition to warp
and waviness of the probe head 63, warp and waviness of the
interposer and the space transformer. As in the two
embodiments, it is possible to improve accuracy of the
20 flatness and the parallelism of the probe card.
[0073] In Fig. 9, a probe housing area 63p in which the
prcbe head 63 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 guarter of an area
25 of a semiconductor wafer.
[0074] In the probe card according to the present
invention, the leaf spring conly has to uniformly press the
entire circumference near an edge of a surface of the probe
head, which is a surface on a side where the probes project,
30 in & direction of the substrate. A shape of the probe head
is net limited to that described above. For example, the

shape of the probe head can be a regular octagonal shape

similar to that of the interposer and the space transformer



27 in the two enbodinents. In this case, if the leaf spring is formed in a
regul ar octagonal shape simlar to that of the probe head and pawl portions
are formed in the leaf spring to make it possible to uniformy press the
entire 5 circunference including at |ea8% respective vertexes of the
regul ar octagonal shape, the sane effect can be obtained. [0075] Respective
surface shapes of the interposer and the space transformer can be a

circul ar Shape§l M Rledd iR A00E et d RAdY S 1393 hRaPLOBEcard T or
the FW.T 10 has hi ghest symetry. Therefore, thi's is opti numwhen fl at ness
and paral | eld smmwfed hen pr atsegyudanrd doeg agiorenl &htage primdriatry o G0A6] Bési des,

t he respective surfaces of the interpgser and t space transforner can be
formed in aneL® gﬁchta&$@&“qap% Vé?nﬁlres&g’ﬁg‘%gn&nt ﬁZ‘eprl(%lgEhead can
be formed igpaidead afaiRolitgyms ighape sivAilfyrly he sseaulaknpalygonal

shape. Wen the probe head cones into full contact with the sem conduct or
waf er, Phe PropErfrancdan s Welirculadr 1938t HiePPR&F1 teh& prtelée sc &fd the
according t t ty | ti C j t syhst.k d the

o obe. hoad TEPREH Th ERANEe GTRER " RS & oe hgte e e Reaes B85 be
changed accigr@iiig t o Resghapd vef sairtfeste clhjegets arfd thre dmtangement apat t ern of
el ectrode p%ds rovi ded ir%the t est ggnect._ 25[.0077] 1 n the ghove

expl anat i orf;'® FP 5 0eS ™ F TGS 128! tfadtt Wttt a Cconducfsr Wafer as a

test obj ectohHRPWRMRS ned% .t haprohes @R i ethd @ ridke RIxGRe ear dnaceqndi ng to

the present invention, any of various types of known probes can be applied.
30[ 0078f1t Hass dbvialsss: favemeatie -abdVe i pthilds tisatoRti@umMyEsEt on in its

broader _asnocl.s I3 gl LLBA010,| I SARPILLS0RLA § and epresentat i ve

enbodi nment own and descri erein. or y, various nodifrcations
my priority.
[0076] Besides, the respective surfaces of the

interpeoser and the space transformer can be formed in an

15 apprcpriate regular polygonal shape and the probe head can
be formed in a regular polygonal shape similar to the
regular polygenal shape. When the probe head comes inte
full contact with the semiconductor wafer, the probe head
can be circular. 1In this way, the probe card according to

20 the present invention can include the substrate and the
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 object.

25 (0077} In the above explanation, the probes 2 come into
contact with a semiconductor wafer as a test cbject.
However, as the prcbes applied to the probe card according
to the present inventicn, any of various types cof kncwn
probes can be applied.

30 [0078] It is obvious from the above description that the
invention in its broader aspects is not limited tc the
specific details and representative embodiments shown and

described herein. Accordingly, various modifications may



28 be made wi thout departing fromthe spirit or scope of the general

i nventive concept as defined by the appended clains and their equival ents.

| NDUSTRI AL APPLI CABI LI TY 5[ 0079] As descri bed above, the probe card
according to the present invention is useful for an electric characteristic
test for a sem conductor wafer and is particularly suitable for the FAT.
29 CLAIM5S 1. A probe card that electrically connects a sem conduct or wafer
as a test j a i r Gl LUC nerat |,ng Lgnal ra
fost. the BroBaS ara P g o R ey oE < Bbas t har ar e
made of a cemnductl veveatérviealkoandptome drttanednbacthw thpthdedeniiednduct or
wafer to recej Qr out put _an electric signal; a probe head that houses and
hol ds t he 6P€b§§?1f0§q§&H§9F§Fé‘that has a wiring pattern corresponding to
t he circui trngfusaetriane appr.icagaeiynf orci ng nmenber that is mounted on the
substrate and reinforces the substrate,;

5 [0079] As described above, the probe card according to
the present invention is useful for an electric

characteristic test for a semiconductor wafer and is

particularly suitable for the FWLT.



an interposer that includes a housing and is stacked 15 on the substrate
for connection of wires of the substrate, the housing having a plurality of
connection termnals made of a conductive material and resilient in an
axial direction of the connection termbéals and a plurality of hole
portions made of an insulative material each housing 20 one of the
connection termnals; and a space transfornmer that is interposed and
stacked between the interposer and the; pfgbe head and transforns intervals
anong the wires to be connected through the interposer, the wires com ng
out on a sdrfacé&@ﬁxthEC$pab¢hzﬁ Eﬂ&n&ﬁdmmﬂdyf@dmm@ctmeaprobe head. 2. The
probe card accordl to cl rein %pnnectlon term nal s each
include  S€meen é% %kﬁéﬁﬁeall étng afd % s &¢Ed Hreedl e- i ke 30
menber eachhadiigea ﬂoasp@feﬁ‘fértdtﬁ,nga%d 51gnalaf%ﬁf iang cenbenet babpks in a
coil shape and resiliently connects the first needle- l'i ke menber to the
second ﬁeem&¥Q|qQ@9ﬁyﬁ%%Jsuch that axial directions of the 30 first
needl e-|i ke menhy t edle-li e t pr obe
card according to %§%ﬁ133’3§£ g?ﬁgﬁhg tsa?%nqgﬁghbgrgi%@F&%eﬁqgetlghtly
wound port maretdiatl iasidbentablietion ceachotf wilté holee sporitdicorsicand, walfer bent,
conmes into contact, with any one of the flrst ne | e-1i ke menber and the

second need% A% e e PU RS Y 2P & L8 S & cdording to claim1,
wher ein t he FeMRe tld RN thekMhRAls: sakhed %o@d%o&%eSQ%%%esand each
i ncl ude a pair of electrode pin portions in each of which a coi

is clos@ly wound tsybisd nedsertdd tt Owar @ eiltrtieag @rd tiernl Sore sarindlingi £ect i on;

and the circuit structure;

a reinforcing member that is mounted on the substrate
and reinforces the substrate;
an interposer that includes a housing and is stacked
15 on the substrate for connection of wires of the substrate,
the housing having a plurality of connection terminals made
of a conductive material and resilient in an axial
direction of the connecticn terminals and a plurality of
hole portions made of an insulative material each housing
20 one of the connection terminals; and
a space transformer tThat 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

25 transformer facing the probe head.

2. The probe card according to claim 1, wherein the
ccnnection terminals each include
a first needle-like member and a second needle-like
30 member each having a tapered tip; and
a spring member that i1s in a coil shape and
resiliently connects the first needle-like member to the

second needle-like member such that axial directions of the



a coil spring portion that connects between the el ectrode pin portions.
5. The probe card according to claim4, wherein the coil 20 spring portion

i ncl udes a tightly wound portion that is arranged in a mddle, in the
axial direction, of each of the connect3®n term nals; a
constantly wound portion that is arranged on a side 25 of the tightly wound
portion; and a | oosely wound portion that is arranged on a side of
the tight!y:youngpentdan Qi hemjdhanqehere Haeqqensikanhky upundepgetion is
arranged, in which a coil 1s wound nore |oosely than in the constantly

wound portim@t.ct30 6. The probe card accordlng to any one of clainms 1 to 5,
further conprising: a holding nmenber that is fixed to the substrate and 31
presses and hol ds the interposer and the space transforner; and a

| eaf spring.thatries dricxed daa-d he ddeldingg teerherimand phesses ancedge portion
of a surface of the probe head over 5 entire circunference in a direction
of the Sub$rENE MeH®SET dbed Usies) ecthilgd tilvoiorne perftdce &hathésprobe head.

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.

10 4, The probe card according to claim 1, wherein
the connection terminals are in a coil shape, and each
inciude
a pair of electrode pin portions in each of which a
coil is closely wound to be tapered toward either end in
15 the axial direction; and
a coil spring portion that connectis between the

electrode pin portions.

5. The prcbe card according to claim 4, wherein the coil
20 spring poertion includes
a tightly wound portion that is arranged in a nmiddle,
in the axial direction, of each of the connection
terminals;
a constantly wound portion that is arranged on a side
25 of the tightly wound porticn; and
a loosely wound portion that is arranged on a side of
the tTightly wound pcrtion cther than where the constantly
wound portion is arranged, in which a coil is wound more
loosely than in the constantly wound portion.
30
6. The probe card according to any one of claims 1 to 5,
further comprising:

a holding member that is fixed to the substrate and



31

presses and helds the interposer and the space transformer;
and

a leaf spring that is fixed tc 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.



