1 DESCRIPTION PROBE CARD 5 TECHNICAL FIELD [0001]The present invention relates to a probe
card that electrically connects a semiconductor wafer as a test object and a =cult structure for
generating a signal for a test. 10 BACKGROUND ART [0002]In a semiconductor test process, a
conductivity test is sometimes performed to detect a defective product by bringing probes having
conductivity (conductive probes) Into contact with a semiconductor wafer before dicing (WLT: 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 wafgrsamprelye card including a large number of probes is
used. In the WLT, the probes are individually brought Into contact with each of Liles on 20 the
semiconductor wafer while the Liles are scanned by the probe card. However, because several
hundreds to several ten thousands Liles are forrredsan thrersemiconductor wafer, It takes considerable
time to test one semiconductor wafer. Thus, an Increase in the number of Liles causes higher cost.
25[0003]To solve the problems of the WLT, recently, a method called FWLT (Full Waver Level Test) is
also usedsin winktHsevexral murcikeds to several ten thousands probes are collectively brought Into
contact with al 958 least a quarter to a half of LilesC on a serTichducctor wafer. To 30 a%curately bring
ﬁ . es}éresen(? %nvenf lOH. re ﬁ] S O. a ];[Dr%be car
the probes Into contact with the semiconductor wafer, this method requires technologiés for
maintaining pdsitianat aecuracy of tigs ob prabesdhypacsimatebnkieeping thexpanalleksm or ¢l flatness
ofa object and a circuit structure for generating a signal for
a test.
10 BACKGROUND ART
[0002] In a semiconductor test process, a conductivity
test is sometimes performed to detect a defective product
by bringing probes having conductivity (conductive probes)
into contact with a semiconductor wafer before dicing (WLT:
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 semiconductor wafer.
Thus, an increase in the number of dies causes higher cost.
25 [0003] To solve the problems of the WLT, recently, a
method called FWLT (Full Waver Level Test) is also used in
which several hundreds to several ten thousands probes are
collectively brought into contact with all or at 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 technologies for

maintaining positional accuracy of tips of probes by

accurately keeping the parallelism or the flatness of a



2 probe card with respect to a predetermined reference surface and for highly accurately aligning a
semiconductor wafer. [0004]fig. 10 is a diagram of an example of the 5 structure of a probe card
applied in the FWLT. A probe card 71 shown in fig. 10 Includes a plurality of probes 72 provided
according to an arrangement pattern of electrode padg on a semiconductor wafer, a probe head 73
that houses the probes 72, a space transformer 74 that transforms an 10 Interval of a fine wiring
pattern in the probe head 73, an Interposer 75 for connection of wires led out from the space

transformer 74, aosiebstrate; 74 that cannestscwires 4 6ghecughdhe Intespaser Ibta@testing device, a
male connector 78 provided on the substrate 77 and connected to 15 a female connector provided on

the testing device 56 aRd A refforth?y renitser 7o or teinfording the sBbSFAeCr7 {8605 Among

these componeatss as the Interposer 75, the one having a thin-film base material made of an Insulative
material such ?éés‘:[?egﬁ]mlc and.a p|Uf8|lt of leaf-spring 20 connection ter{nlnal§ dtli%osed ina

predetermined on bothsides of thebasetRatelial and formiet i a cantilever shape is known.

In the case of this interposes,fcannectior teraidals gpeavided on driessEface.of the paterposer 75 come

Into contact with el de,pads of the, space transformer 25 74 and connection terminals vided on
11 othor SurECE e I SBadt Wik Belotade SAHS e 1 GILEAIA Y (ehero s etion
connection is establishet between ithe space traasformeevdrandothetsubstrate 7 ¢seg; doleexample,

Patent Document,1). 30000616 fechnglogy.is ajse known for farming.the Interpaser 75 yith pressure
sensitive rubber fgrubber connector), in winch metal pa’rtigleg are arranged in a thickness direction in
thin-walled silicbre putsies sWhen & 3gwessure i appliedintheé 4hickadéss directionr ke mietal particles

adjacent tp one gnoflier;in the silicone rybber,come. Inta contact with qne gaother, whegeby, the
pressure sensitive rubber exhibits anlsotroplc conductivity. The

interposer 75 for connection of wires led out from the
space transformer 74, a substrate 77 that connects wires 76
through the interposer 75 to a testing device, a male
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. In 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 established between the
space transformer 74 and the substrate 77 (see, for example,
Patent Document 1).

30 [0006] 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 transformer 74 and the substrate 77 are electrically connected by applying the pressure
sensitive rubber having such a characteristic as the Interposer 75. [0007]Patent Document 1:
Japanese Patent No. 3386077 DISCLOSURE OF INVENTION 10 PROBLEM TO BE SOLVED BY
THE INVENTION [0008]However, when leaf-spring cannection 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 maintgnansestchias repairiang highenheostn[0ORAMVBeR pressure sensitive rabher is applied
to the Interposer, stable contact resistance is not achieved unless sufficient pressure is applied to the

pressure 20 s&itive rubber InParticuld” wHEh detgimation Sudt's Watp WAGNESE A irregularity

occurs in the suhistratenacthespacedranstormere suctvdetormaiibre cabpotdie appropsiately corrected.
Consequently, some portions %fbthe sub tr%tetor the space transforme(g1 cagnot. e 25 eﬁctrically
connected. [O(?fdﬁﬁe b\rfeesernlil imvention has been achieved o Solve’ fheué:bol%lpr%blems fn the
conventiohal teghralogy and ftdsanobjdctat dhe heesenb mveatien 10 peavide agrahle cafdigapable of
reliably establlgglrprgeacncglgcglcal co%nectlont%o between a substrate and a s %Q?e trar‘é)sfor.mer and

facilitating the maintenance whild e tvjéiﬁa the cost thereof. MEANS Edﬁ NG PROBCEM

such a characteristic as the interposer 75.
[0007] Patent Document 1: Japanese Patent No. 3386077
DISCLOSURE OF INVENTION

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. 1In 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.
[0010] 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 connection

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
semiconductor wafer as a test object and a =cult structure for generating a signal for a test. The probe
card Includes a plurality of 5 probes that are made of a conductive material and come Into contact with
the semiconductor wafer to receive or output an electrc signal; a probe head that houses and holds
the probes; a substrate that has a wiring pattern corresponding to the =cult structure; a reinforcing
member that is 10 mounted on the substrate and reinforces the substrate; an Interposer that Includes
a housing and is stacked orntbestipsirate:-tor gonnegtianoforires ef thessubstrate,the hoysing having
a plurality of connection terminals made of a_conductive material and resilient in the axial direction 15
thereof and a BIUPAIRY Bf RBEDOHiGHS et oran Phstittlye Mafiriat 68BA hobShg BHef
connection terminals rant dspacernansfarmerihat is tnteposed and-stacked betweenithe Interposer
and the probe head alndftransforms Interv&s among the wires to bleu%onnecte 20t rouih Ct)t%e

|
signa or a fest. e e card 1in, es a uralit
Interposer. The vﬁres comes out on a surrace Cﬁ%ﬁe Space transiormer F‘acmdo € probe ead. [OOlZ]In

the probescard; thé eennéctiondeeminattemay eachdncdlude avfirshaeediédikeanembemand atsecond
needle-like mecrgb%r %%chwh%\ﬂn% a tagggneldcti rigmg aogp[viq%gféS rr%%m]t_ger tehla\t7ies inra 8%i shape and
resiliently conniects the first nee I%?Iike member 10 the second needlé-Tike member sUcH that axial
directions of thefirst aeédledikeipember and thé seberdinéédle-likeumembenmatci.d6013kn the

probe card, the spring membey mayneluds 30 4 dahtly woynd porion bt is bendable fn,gagh of the
hole portions and, when bent, comes Into contact with any one f fhe first needle-like member and the
second needlgtike heemadercuit structure; a reinforcing member that is
10 mounted on the substrate and reinforces the substrate; an
interposer that includes a housing and is stacked 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 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 interposer 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
hole portions and, when bent, comes into contact with any
one of the first needle-like member and the second needle-

like member.



5 [0014]In the probe card, the connection terminals may be in a coil shape, and each may Include a
pair of electrode pin portions in each of winch a coll is closely wound to be tapered toward either end
in the axial 5 direction; and a coil spring portion that connects between the electrode pin portions.
[0015]In the probe card, the coil spring portion may Inglude a tightly wound portion that is arranged in
a middle, in the axial direction, of each of the connection 10 terminals; a constantly wound portion that
is arranged on a libie of the tightly wound portion; and a loosely wound portion that is arranged on a
libie of the tightlyoraund portigntatberthapawheredhe enastanty woundiortiemisharranged, in winch a
coil is wound more, loosely than in the 15 constantly wound portijon. [0016]The praobe card may further
Include a holditgy mBnfbef tHat i§ AREE to tHE s ToEtAtd' Ald Preédtstant RB1US the Interposer and the
space transforger:-and adeafispringrthabissfixed todba holding membercand presses aseadge 20
portion of a surface of the grobe head %\:er the entire c'&%:etémferf?nce in_ the direction of the substrate.

The probes projeet from thasurfite o the IS hEad ERFECT OF THE INVERTION [0017]with the

probe cardl according-tocarn aspett of thel 25 present inventidnnit ihpassiblerte celiabibye estabtish an
electrical conneck}:tion tjtéegvgeen the substrate and the space transformer and facilitate the maintenance

as well as to rédiice the cost theredt. BRIEF DESCRIPTION OF DRAWINGS 30[0018][Fig. 1] fig. 1 is

a exploded peispechve view of thesstructire afaelévanhpartof & prolye cardbacdordimgitea first
embOd”nm“(quﬁeggth%WSH@?& wound portion that is arranged in a

middle, in the axial direction, of each of the connection
10 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
15 constantly wound portion.
[0016] The probe card may further include 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
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
[0017] With the probe card according to an aspect of the
25 present 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 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



[Fig. 2] fig. 2 is a top view of the structure of the 6 probe card according to the first embodiment of the
present invention. [Fig. 3] fig. 3 is a diagram of an overview of a test performed by using the probe
card according to the first 5 embodiment of the present invention. [Fig. 4] fig. 4 is a partial sectional
view of the Internal structure of an Interposer Includedsin the probe card according to 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 partiabseciional viewneldhe strusture of piabas ang elevant pastrofian prabedead: 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'SEEoRE EMbodiment of the present invention.  [Fig. 8] fig. 8 is a diagram of the
structure around the 20 Interaeser in the probe=cardacearding tosthewsesond £mbadigent of the
present invention. [Fig. 9] fig. 9 is a top view of the structure of a probe card according to another
Fiieh Buetion e % dagram o

embodiment of the present i @. Rﬁf |ge. {0'isa %ﬁ?d:ml()??hé:gtrﬁc Ure 6 g%robe card.

EXPLANATIONSOF EETEERS QRINUMERALLS {0643]1,161,.71 probe cards
[Fig. 4] Fig. 4 is a partial sectional view of the
internal structure of an interposer included in the probe
card according to 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 1is 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
;12 probe
30

connector seat

2
3
4 semiconductor wafer
11, 62, 77 substrate
1

1
2, 79 reinforcing member



2, 72probe 30 3connector seat 4semiconductor wafer 11, 62, 77substrate 12, 79reinforcing member
13, 51, 75interposer 14, 74space transformer 15, 63, 73probe head 15p, 63p probe housing area 5
16holding member 17, 64leaf spring 18, 76wire 19, 78male connector 21, 22, 133, 134needle-like
member 1021a, 22a, 133a, 134aneedle-like portion 21b, 22¢, 133c, 134choss portion 21c shaft portion

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

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

17, 64 leaf spring
18, 76 wire
19, 78 male connector
21, 22, 133, 134 needle-like member
10 2la, 22a, 133a, 134a needle-1like portion
21b, 22c¢, 133c, 134c boss portion

21lc shaft portion
22b, 133b, 134b flange portion
23, 135 spring member

15 23a, 53f, 135a 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 coil spring portion
53b, 53¢ electrode pin portion
53d constantly wound portion

25 54, 136, 137, 151 hole portion
54a, 136a, 137a, 151a small diameter hole
54b, 136b, 137b, 151b large diameter hole
121 outer peripheral portion
122 central portion

30 123 coupling portion
131a first member
131b second member

171, 641 pawl portion



22b, 133b, 134bflange portion 23, 135spring member 1523a, 53f, 135a loosely wound portion 23D,
53e, 135b tightly wound portion 30female connector 40wafer chuck 41, 111, 141electrode pad 2052,
131housing 53, 132connection terminal 53a coil spring portion 53b, 53c electrode pin portion 53d
constantly wound portion 2554, 136, 137, 151hole pomion 54a, 136a, 137a, 151asmall diameter hole
54b, 136b, 137b, 151blarge diameter hole 121 outer peripheral portion 122 central portion 30 123
coupling portion 131a first member

BEST MODE (S) FOR CARRYING OUT THE INVENTION

[0020] Best modes for carrying out the present invention
(hereinafter, "embodiments") are explained below with
reference to the accompanying drawings. It should be noted
5 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
10 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

15 of the probe card according to the first embodiment. Fig.
3 is a diagram of an overview of a test performed by using
a probe 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

20 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

25 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

30 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



131b second member 171, 641 pawl portion 8 BEST MODE(S) FOR CARRYING OUT THE
INVENTION [0020]Best modes for carrying out the present invention (hereinafter, "embodiments") are
explained below with reference to the accompanying drawings. It should be noted 5 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 10relations and ratios of dimensions.
[0021](first Emhesimentlg tdig. ¥is-aexplegdeddfeispactiveiew of thersteuature ofrelevant part of a
probe card according to a first embodiment of the present invention. fig. 2 is a top view 15 of the probe
card according Tt it Embodihieht fi§ 355 diagram brah SWakielv dr%a &2 peffSrmed by using
a probe card Irar@ s aschermatcsectionad view takenadlong line AeA yn fig 12 of thesprobe card 1. The
probe card 1 shogvn in figs. 11tg 3el ctEicaIIy connec%s, using a 20rpl Tlity of progeska gemiconductor
wafer as a testl(r)lbj%g aida testinagn eViCE it l?oqre]g a=cuit structire for égngraﬁna% selgnal for a test.
[0022]The probe £atd drndcladés aSubstratesl 1 thathis forinedfinsesthirt discishape ahdrealizes

electrical member 16 and fixes an end of the probe head 15.

[0023] The more detailed structure of the probe card 1
is explained below. The substrate 11 is formed by using an
insulative material such as Bakelite or epoxy resin. In

10 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.
[0024] The reinforcing member 12 includes a circular
outer peripheral portion 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 interposer
13 is formed by housing and holding a plurality of

connection terminals 132 in a housing 131. The connection



25 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 30 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 9 according to a wiring pattern of the test object. The probe card 1 also Includes a holding

member 16 thatisifixgd te thes substratedd and-ealiectively heldsthesinteyposer-k3 aneh¢he space
transformer 14 in a stacked 5 state and a leaf spring 17 that is fixed to the holding member_ 16 and

fixes an end of fhe proBB HEal 15- [60231The Hisre detbiled striGtlre-Gfthk hrobE Rard 1 15 explained
below. The substrateskhisifermed by disirg an ensidativea- material isueh asddakelite-or epoxy resin. In

10 the substrate 11, a W|r|ngCL<?1yte{1 éw g Qpattern for electrlca.Jll% co necthgethe probes and the testing

irin
device is threeqainmtéancstior‘l’va ly formed %? V|ae-h8ffesnasn%ot &5ike 7002 erlﬂetrelnf(.%rré};negr gmber 12

Includes & circutaricutersperipiiesal, partidn 421 that hasnsubstantilytthe 1 5asaane diameted as the
substrate 11, g%ntral Qé’ﬂ%n 122 éhgt_tlasktehe ceenr&t)errtg_elsgy% as tp%eof rzl;leceir e f_olrriq{eg by the outer
peripheral portion Y57 and i formedlln a disc srﬁape aving a strface area slig I?/ larger than an area
of the surface oéthieeinterpddercdd) areba piugality of 20uwgoupling ortianskizBifowfinfige d) ¢hat
emendﬁon]aﬂike members 133 and 134. The needle-like members 133 and

134 coupled to each other and the spring members 135 have

10 identical axes. The 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-1like 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 133a, 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 thereof.

[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



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 imp 25 hardness such as alurarte-finished aluminum, stainless steel, an rilvar
material, a Kovar material (registered trademark), or daralurarn. [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 Interposer 13 is formed by

housing and heldirg a plualitysofconpretian terminals 4824n @ hausing $3Lotheieennection 10
terminals 132 Include needle-like members 133 that come Into contact with the substrate 11 when the
Interposer 13 is Kssafifbted neetieike Metbers 134 PR cOMEInt CortAst ith trdpade
transformer 14 whenthe Integposes b ristassefbled;anstspringhmentess 1351katareqirevided

between the nfe le-like membeié }33 andfthenqleegdlie-llke mhembers 13%@nd re&hen%gogﬁle the two

Hinds of needle-li ® Miempers 133 and 134. TheéTeetle-fike MenThers 't é’ndsi’glﬁl%ouplcé 0 each

other andsthe sprirg memjiars d 35diavei k@ idehticaltaxese dlie needte-likeemembers 138rand 134
have tapered t%q sg%pes re%pectige% %ne.oft e needle-like m&%n ers éi andf:ll%4 are first

needle-lime memabe seaﬁaﬁhel%{her of the ﬁge Ieﬁikséar%ngm%sérs 3 a?l eare se%%%d needle-like

members. 15[0026]The mekdislike Membkrs1d8dnclude teedlsskice portions133a3Kat have sharp

tips projecting.i tiip g\irection Llange ortikg)nsbl3§ that are rovifigg in base end portions on the
opposite side ct)?]t%e tﬁ)seofatﬁe %e%glle?lﬁetpoertioﬁs %3%8%@%5% a diameter larger than a 20
diameter of the heedle-like Fdrtipas 138atared bessipertibhk< 33ethatprojecd frannsdrfaceson the

opposite ide af sides of the, flange partiops 433h in, cantact with éﬁ%@@%d@ﬁ%%"{g?ﬁ%?’a and
have a diameter simaller than the diameter of the flange portions 133b. The needle- 25 like members
133 are forme#d in asshapesaxidliysyrirmetricalth a fagiadinbkdirestion.tieredf3[00271The needle-like

members 134 {nciude geedieslike postiens. 134 haying a fip from,yinctha plurality of pawls, ;o

tip shape are applicable as the shapes.
[0029] The needle-like member 133 sides of the spring

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 135a 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.
[0030] The housing 131 that houses the connection
terminals 132 having the structure described above is

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 131la. The hole portions 136



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 11 side
of shies of the flange portions 134b in contact with the heedle-like portions 134a and have a diameter
smaller than the diameter of the flange portions 134b. The needle-like members 134 are formed in a
shape axially symmetrical 5 in a longitudinal direction thereof. The diameter of the flange portions

134b is the same-as: that ehthel flangenpedions d83b. The diameter §f theshesspertions 134c is the
same as that of the boss portions 133c. [0028]Shapes of the needle-like partions 133a and 134a 10
only have to b8 deditet’adddrding t&'SA8pLL Gnd Hhdtetigls HmémbBerS Wit Winch the needle-like
portions 133aandtli3dascoms intercontact Bothithacrewn ishape anddbeshaimtp shape are
applicable as the shapes. [0029]The needle-like member 133 shies of the spring 15 members 135 are
(asely wound OIEAE S35 SHHle el FESTe G SherhBer £34 SRsEinrbor is famARond
portions 1335b pends ohthell66sely wiiundgparfidnslldbe ace- wWouhd aradric thenblosshportiang 4 33c.
Ends of the tlghtl%évqcuen]g ortions }%ég are wound argqu thecbossego%;%c)) s 13}éfg. 20 The loosely

wound portionsjl 2 and the ?ashge portigﬁsel 35 are jOlrrlledsarelg]?he tightly wgung%grtions 135b and

the flange portiensi 184l are jpamel lbykany one of a spring winding force and soldering or both. In the

connection tern]jra%lf 32 heH/i the structure %spripﬁt%tabovg.wit ZSltEe ring m rlrgbers 135, the
needle-like me[mbers]i33 an§?%4%cr)é: rels(.}lﬁ‘esnty movable in t ell\jﬁ t0 do gjl?r%%%gn%m ﬁg. 4,
[0030]The housimy &3t tvat hotrses tied corFectiondedminaisil 322haviag tke strdctugsidescribed above

is 30 formed by superimposing.a lirst mempar 131 and & seeond,membgr 131b ope,gn top of the

other. Hole portions 136 that individually house the connection terminals 132 are formed in the first
rnember131a;$ﬁ@hbﬁy@@qoﬁsqggmeter slightly larger than the diameter of

the needle-like portions 134a and large diameter holes 137b
having a diameter slightly larger than the flange portions
134b. The small diameter holes 137a and the large diameter

15 holes 137b 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 134Db
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 portions 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 to
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 small diameter holes 136a having a diameter slightly larger than the diameter of the
needle-like portions 133a and large diameter holes 136b having a diameter slightly larger than the
diameter of the flange 5 portions 133b. The small diameter holes 136a and the large diameter holes
136b are formed in stepped hole shapes having the sagne axes. [0031]Hole portions 137 that
individually house the connection terminals 132 are formed in the second member 10131b. The hole
portions 137 Include small diameter holes 137a having a diameter slightly larger than the diameter of

the needle-like pedions 13datand large-dianeter heles H37hdaying-a diasneter slightly larger than the
flange portions 134b. The small diameter holes 137a and the large diameter. 15 holes 137b are formed

in stepped holg $HaPes RaVing the Same Bxdd N GesdrbedHbove, the idmeter df the flange portions
133b and the giameterofiye flangagpottiens 134h aenequal. Thareforemtheodiametertaf the darge

diameter holes 36?1 and the d!L eter of the large diameter holes 20 137b are also equal. When the
first member 1313 an%ﬁ%%ns%coné member 131b are combined, the hole portions 136 and the hole

portions 1337 siigbtBly comrAdnicate with ach athemin @f atial ditectionu[0832tpandnitinkstate
shown in fig. 4, the flan%e 25 Pgrtiotns JhBBb of the n bers 133.come Into on&ct with
nterposer, L the e

. ro Cee.’fd(ljF-Hk.e n}lgms n 1 r?‘l . %C .
step portions ormmgpboundarles%etween e arge diametér holesT36b and the small diameter holes

136a in the holenpertions<13610f the fiist reember 83 ba tortherelhyh pedains arfanetion.obpréventing the

needle-like 30%%mg rsC%S g%msg%rpii‘peqrof{ Q’Qm tpgﬁhoculsinsg %%1.&}@1“&&@% ee_fiaiqgee portions 134b
of the needle-like members come Into contact with step portions forming boundaries between the
small diametemnpolee 18783 hdcibiee 13nto contact with electrode pads 111 of

10 the substrate 11 and, on the other hand, the tips of the
needle-like members 134 come into contact with electrode
pads 141 of the space transformer 14, whereby the
interposer 13 for electrical connection between the
substrate 11 and 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 portions
133¢c 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 does not flow in a coil shape to the
loosely wound portions 135a, and an increase 1in the
inductance of the connection terminals 132 can be
controlled.

[0035] In the above explanation, the needle-like 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 another are applied.
Therefore, the connection terminals 132 move independently

from one another and it is possible to cause the interposer



large diameter holes 137b in the hole portions 137 of the second member 131b to thereby perform a
function of preventing the needle-like members 134 from coming off from the housing 131. 5[0033]fig.
5 is a diagram of the structure around the Interposer 13 of the probe card 1. As shown in fig. 5, the
Interposer 13 is Interposed between the substrate 111and the space transformer 14. The trips of the
needle-like members 133 come Into contact with electrode pads 111 of 10 the substrate 11 and, on
the other hand, the trips of the needle-like members 134 come Into contact with electrode pads 141 of
the space transformer 441 wherelyrtheraterpeser£l 3 for elegtdeal coanectiombetvreendpe stibstrate
11 and the space transformer 14. 15[0034]In a state shown.in fig. 5, a part of the tightly wound
portions 135b SF& THEGHEECWiltT the BSs<SpditioHs 1338 'of e REEHIEMike hEmBERY £33, Therefore, a
linear electric signal alonglaa axial«krectiom obthieneonnection terminalstbizniows to the tghtly wound
portions 135b, an 20 jgelet tric sigkggltdoeﬁse n(ztlflow(i]p coif shagl%t% the Iogosgl woggld[gortions 135a,

and an Increasé in fhe Indiictancs of the connettion gremi?lglas 2-¢aih'Be controll 635]In the

above explanationh thenneedle4likepnembbis=2% 4 33andri34ofithé tonaectiormtermirals 432 applied
to the Interposecr) 1%thavleetgg dgf%ergﬂt %a es. Howevecr), n%etdI%-lilég mmlemtr)f::{rschcaov}n gh],:ee%arge shape
can be connected y fe spring members §786§16?n the Interposer ffexﬁlained above, the 30
connection teraminals 1324ncludingrthechiftdpeings ane:-ravinsg the axestparalielto onetandther are

applied. There Og=the con%gtign terminals 132 move | depe d&%ly from one ano I')F(Ier and itis
possible to cau[se t?hti;ﬁ Interposgr 11‘1C 3to %Jcl%r de o?ma%oﬁ1 of the substrate Rﬁla%%fgt e space
transformer 14 @ fesult) itis pobsiblectolsreventcar paa of dheewires drons belrg cut by the

deformafion of any one of the substrate 11.and the space fransfarmer 14 or;8.both.and It is possible to

absorb a difference between a coefficient of thermal'expansion of a semiconductor wafer 4 and a
coefficient of themralasxpansivhct ke sybstFae 100 [D0S7IWRES tHe hiterposBR 13 hhdAhe

conventional example {n which the lgafsprings argused as{he as a resuit, it is
possible to realize a further reduction in space in the
interposer 13 than the interposer in which the leaf springs

15 are used. Therefore, it is possible to sufficiently cope
with an increase in 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.

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 131 by soldering or the like.
Therefore, when there is a defect in one of the connection
terminals 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 terminals are compared in an identical space, a load and a stroke exerted to the
connection terminals of the Interposer 13 can be Increased. As a result, it is possible to realize a
further reduction in space in the Interposer 13 than the Interposer in which the leaf springs 15 are
used. Therefore, it is possible to sufficiently cope with an Increase in 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. 20[0038]Moreover, in the Interposer 13, the connection

terminals 132 aig enlydaserted -kdthe ihaysingii 3k and are netfixedkto thedhausigrl3t byisoldering or

the like. Therefore, when there is a defect in one of the connection terminals 132, onlg the connection

terminal 132 c3h b@%?@ﬂla@éﬁ) 8R§ 198 pBSsibletoeHor MafmtErantE &dsify Hhddow cost.

[0039]In the spaceftfansferment4, asinrthe substateith aowiringdayenthe fitsfilelis

three-dimensi ly formed by via-holes and the like, The space transformer 14 30 has a regular
qnallyfprmed g ke, The space ransionm

octagonal surface substantia yecéjr?gc%ugn v%ﬁ‘ﬁlthle Injtcg’rpose?1 and i§ fétied in & thin %fé e shape.

Such a space transtasmend 4Hndlddes laa ipsulatizg Material suchlas desamicgs adraselrhaterial and

also plays a 15 function of reducing a differ. nce beﬁvgeen the coe%fficient of thermal ex&?pion of the

semiconductor’ \Iflv% er and the coefficient of% erma expgﬁgi%ﬁsbf hé gﬁﬂs?t(r:attevlef He probe

head 15 if formed iffeedise shape anf&ckousestang halds the probesy?2 Hatprobe holUsirtgearea 15p
e ancs S PSS A el o0 e e S L e
semiconductor wafer 4 as a test object.

10 [0041] Fig. 6 is an enlarged 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
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 probes 2 include needle-

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
portions 2la that have sharp tips projecting in a tip
direction, boss portions 21b that are provided in base end

portions on the opposite side of the sharp tips of the



10[0041]Fig. 6 if an enlarged 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 if 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 probes 2 Include needle- 20 like members 21

that are if contastwith the spage ransfesnen 14 sneedlg-like members:22-that projeet it aLlirestion
opposed to the needle-like members 21 and come into contact with the electrodeépads 41 of the

semiconductof wafst 4 andspring MEfBErs 23 fHattt 25 provided béteri thd heedle-like
members 21 anertbe sreedietliker members 22andiresiliently coupledbe two kinds oiopeediedike
members 21 and 22. The ne dle-%%egglem ers 21 an% 22 couﬂggl to each %thegland tr}]le %%ring
members 23 Havedénticat 8x&s. [ fS] hé& heddle-like members 219Rc1ude nevé%ﬂ:e-like Sortions
21a that Have sharpltipd picjectingtifatip direction Ihesspatans 21kd¢hatearbgrevided dfdtsase end
portions on the\f oppQ 'teiside Osfﬁge shar}gitiﬁ%of th 1nelientere.dée-iikel I[?oglti%s 21@&%%% hg\ie a diameter
smaller than a diameter of the Peedle-like por igns %Ta, and Shaft portlonsozri%JT at extend out from
surfaces on theéiopposite sidehefrsinds of the bdss portiens Bibdh comtacthwith tlee- b needle-like

portions 21a. Th edle-like.members 21 are formed in a shape axi S etrical in & lgngitudinal
direction there%?.%gr% the (2)|t e%%%?ﬁ?%e“ﬁéeed e-li eﬁr{neerﬁl:cfe]z:rtélZoZrl Is’nc?ll%ée %ﬁa%e?ﬁﬁ%epo%ognr 22a that
have sharp tips jgpsjepting #ca tipdirection Hiangéipsrtions 22b A athaeakeoprovidesl inbase end
portions on the pppositeside of the sharp ps.of the pesdle-like portions,22a and have.a diameter
larger than a diameter of the needle-like portions 22a, and boss portions 22c that project from surfaces
on the oppositefsidé'ef stiespf tHeoffarife 15 ponirdZ2blinkontact Wit thedree e fiké pbftions 22a

and have a diamgter smaller than the diameter of the flange pertians 225, The negdle-like members

21 are formed in a shape axially symmetrical in a longitudinal direction thereof. 20[0044]The
neemeJWernéﬁﬁéﬂ??§h%%%ﬁtﬁ@§pmﬁfs portions 22c that project from

surfaces on the opposite side of sides of the flange

15 portions 22b in contact with the needle-like portions 22a
and have a diameter smaller than the diameter of the flange
portions 22b. The needle-like members 21 are formed in a
shape axially symmetrical in a longitudinal 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 members 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 joined and the tightly wound portions 23b
and the boss portions 22c are joined by any one of a spring

30 winding force and soldering 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



members 23 are loosely wound portions 23a and, on the other hand, the needle-like member 22 shies
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 members 21. Ends of the tightly wound portions 23b are
wound around the boss portions 22c of the needle-likeTmembers 22. The loosely wound portions 23a
and the boss portions 21b are joined and the tightly wound portions 23b and the boss portions 22c are
joined by any one of a spring 30 winding force and soldering or both. [0045]In the probes 2 having the
structure desctihedabove, breausethe spring members.23 are provideds thesneedie-like rembers 21
and 22 are resthantly movable in 17 the up to down direction in fig. 6. At least a part of the ightly
wound portion5 Z8baré i LBREA ith tRE Shaft pottidhs 21 £ 6F the Hedlite-ike Hieribérs 21 in a state
in winch the needle-likednembersr2t aee ieeotitactiwikle the=beleetsoda pads 443 rka.caistate shown in
Fig. 6. In other words, the Ien%%di]gea_rlggial dire%tion of ttfeai]ghtl){ woundt{)ocrgciogdsi%%b 1i:%set to length

; . th i
with winch the"stae shown in can be réna?lf%e%f:,?\n%nner iameter of the spring members 23 is

slightly lafger thascarr-odter d0diameter of the poss potionsAidwand theFtiess @artions 22c¢.
Consequently, iIC's possiblato ac ievE Im(gE%ved resiliencyL o%th .Spri .memq?ter%ﬁ& [0046]Although
t In

not shown in fl%s. 3%and s, the pro Ses 2 housed and held'in the plrogé: ead 15 Include a probe for a 15

ground and a priobetdrelectic power supply. Thereferes somecoflwings b8 wonheeteddo théprobes 2
3;‘?”‘;022eCtedstgaac%mé‘ﬁ‘gw'%y%rna"fdi% power sypply layer, [004/1The pralge head, 13,15 formed by

of the spring members 23 is slightly larger than an outer

10 diameter of the boss portions 21b and the boss portions 22c.
Consequently, it is possible to achieve improved resiliency
of the spring members 23.
[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 151a 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 151la 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 15l1a is slightly
larger than an outer diameter of the needle-like portions

22a of the needle-like members 22 and slightly smaller than



Hnsulative 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 151a formed from a
lower part in figs. 3 and 6, i.e., a facet on the 25 semicenductor 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

151a and have a diameterdarges than that oh30 the smallghametar hotes,151arAs shawn in Fig. 6, an
Inner diameter of the small diameter holes 151a is slightly larger than an outer diameter of the

needle-like poRftns 3o tRe it & e mBerd 22 AR SIS Skt tifan 18 BhsutdP diameter
of the flange porans22b( dhe hele postionskEd hamtormedin astepped pelsshape iathis way,
whereby (the needle-lilt<e me bers 22 O% the Probes 2 are prevented from coming off. 5[0048]The
number and aﬁ%err\éenrée?nen ]E)%Ii[fanO(r)nflt & porogés 2 housed in the probe head 15 are decided
accordingbto thed ndber of Sermiconduetor €hipsdformed im thersemicoadueton waferthand an

arrangement pattekgn of Qweﬁlelectrgde gag% 41, Foggx%rgg!%, %en the &emigorgjuactor 10,wafer 4
0 e

having a diameter of 8 Ifiches’ faeboujf mill réjters) IS atest obajlé:(:et, séveral huridreds ?ol séveral

thousands probes Zharemedessaryf Ven thensemiconduttopwafernhaving atdiameter of 12 Inches

(about 300 miIIimeterg (l; a fest ovb,ge]gt, se eral&h%usan to several 15 ten th usapdghorobes 2 are
necessary. When the Igrélecnﬁr%ber of Erolgeas are hel ]i§r?1 ﬁﬁsse I\T}varﬁl, deformation such as warp,
war/ll-less, andeegularty afabe ptdbe héad 15HsmproblemidHowagers imthedirsvernbodiment, pawl

portions,}y1 of the leaf, sgg@qﬁg unifgemly press the gn@rg&oegirc%fgﬁ%n%@ear an edge of the
probe head 15 having a circular surface. Therefore, Irregular warp and waviness do not occur in the
probe head 13)1He prstectiead 15 is excallentRUdwrabilife emded stabielprsbe Strokecserise obtained.

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

15 ten thousands probes 2 are necessary. When the large
number of probes 2 are held in this way, deformation such
as warp, waviness, and irreqularity 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

20 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
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 probe 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, lie., upper and lower portions, along the vertical
direction in Fig. 6. In this case, the two portions are coupled by using screws and positioning pills. To
prevent a plate on a lower side from being expanded by an Jilltill 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
chrhchng the probe head 15 in this way, it is possible to easily replace the probes 2. 19
[0050]Subsequently, the structure of the probe card 1 is explained. The holding member 16 is made of
the same material B the reigfersingunambey 12randshas:a hellewportior oba segulasectagonal pole
shape in which the 5 Interposer 13 and the space transformer 14 can be stacked and held. The
holding membr 18 FreSs88°5hd hdids the hitefsbeBr 13 End the Spaletanitoriier 12°8ainst the
substrate 11 tenhereby apply a pressdienfiecessaty fasiibe substrated Thard thenspdcestransformer 14

to be 10 electricallﬁ connected via thellntergoser 13. [0051]The |Jeaf spring 17 is formed of a resilient
. ortLi1on, o a reg a¥ C ago Q 8 Shape 11N - w lC&“l- tfhe . .
material such 3S phosphor bronze, stainless steel ( )E,)or efylliunt copper and is formed in a thin

annular shapei ht anparercircBimferencecof the teaf speng Adytiwerpavl a pottionstladkagipressing
members for horl%{ng éﬁ% I_ntetﬂq(?eseg %%dthg space trearns{%rm%e:llsdg ggd ratplg pﬁg%%ge%% e15 are uniformly
provided over the entire circumterence. Such paw portlonsp equally press the entiré circumference
near an edge ohthersurfaee of the probehkeag 45en a2ihdifectionrof the sgbstmate 1Thd herefore, a

substantially upifgr inifial lead js generated inthe probes 2 housed N . cessary for the

substrate 11 and the space transformer 14 to be

10 electrically connected via the interposer 13.
[0051] The leaf spring 17 is formed of a resilient
material such as phosphor bronze, stainless steel (SUS), or
beryllium copper and is formed in a thin annular shape. 1In
an inner circumference of the leaf spring 17, the pawl

15 portions 171 as pressing members for holding the interposer
13, the space transformer 14, and the probe head 15 are
uniformly provided over the entire circumference. Such
pawl portions 171 equally 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 substantially
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 interposer 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 of
the probe head 15. Therefore, 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 holding member 16, and the holding

member 16 and the leaf spring 17 are respectively fastened



the probe head 15 and warp of the probe head 15 can be prevented. In the first embodiment, the
respective surfaces of the Interposer 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 of the probe
head 15. Therefore, the pawl portions 171 can press avertex position of the regular octagonal shape
and also plays a function of preventing warp of the Interposer 3013 and the space transformer 14.
[0052]The substrate 11 and the reinforcing member 12, the substrate 11 and the holding member 16,

and the holdingymember 6 anethedeafispringsbicateriespedtivaly fastenad 20y screws lnserted in
predetermined positions (now shown in Fig. 1). [0053]One ends of the wires 18 formed in the substrate
11 are conneciedto &)prurality of male connectors 19 5 disposed on a surface of the substrate 11,
which is a surface ©h]a sideomkereribe reinfarsmgunesber 42 1s maidted, tothe cannected to a testing

device (not sh?\f/n . On the other hand, the otTSr enqs of tohg wiarl S 1§grrle connecte? éo the probes 2,

which are housed and hce?(ﬁllrhet%% [%r%b% head 15, vtié’the eféctrode paﬁ%cﬁ%‘%rmed at a lower end
of the spéace transforred 1dnlnefiga3; farcsimplificationsofdbustedtion] onlyvanpatt of theawires 18 are

shown. [0054]The respective male onnﬁctors are disrplpsed 15 radialllg wit res ect to the center of
r e on a side where e Eel OrCill’lg 6[1em e& S ...
the substrate £1 and f6rm pairs with respective female connectors 30 provided in positions opposed

thereto in the connector, seab obthectesting dediceo Termimatsioftheégprabes 2ramd the desting device

come into conact %tg eatcrqle%thgra t9 dtheg?}bey %C&leigtrabg %Seleé:%ricca}ll econn%cetior%l%et\évgeen the probes 2
and the testing device. As a connector inc uding the male connectors 19 and the fémale connectors
30, it is possibletoapply@ Zevo ihsertiowfree 1ZIFyysécomsedtonthatl and held in the

10 probe head 15, via the electrode pads 141 formed at a lower
end of the space transformer 14. 1In Fig. 3, for
simplification of illustration, only a part of the wires 18
are shown.

[0054] The respective male connectors 19 are disposed

15 radially with respect to the center of the substrate 11 and
form pairs with respective female connectors 30 provided in
positions opposed thereto 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 2 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. 1If 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 connectors 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 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 connectors can be disposed in the
substrate 11 and, on the other hand, male connectors can be 21 disposed in the connector seat 3. It

goes without saykgcibatia shapeof #iemate eenrectersand araggerment positienssar theysubstrate
of the male connectors are not limited to those described above and a shape and 5 arrangement
positions of th&#érhafe SRS prE¥idBa bh the St dévice Side ard 41§83 ERdnged according to
the shape anddbe artasnge ment fositions Of the aale conrectians: [QQhG]ksteacsofaealizing the

connection befwear the probe card and the (ssting device using the gonnectors, it 10 s also possible
that terminals Such as pogo pins having a spring action are prov%e in‘the testing device and the

probe cardl is econnectedhitanthedesting device viacsuchfterminals: Jadsdtrothe probe icdwd 1draving the
structure 15 d% cribtegsacbior\lle, h\(fegctge elleijietroglg a 41 o[jtabe see(gniggg%iucg%waéeor 4 re brought
Into contact wi %p pOI‘tIOI‘ngO hé needie-fike portions SZ%acby Iﬂ‘ﬁng tie water chuck 40 from the state
shown in figs. Sremnek6 athe need|exlikex mpenisers 22orsiecand theodpringemenilzers @3raretors.

[0056] Instead of realizing the connection between the
probe card and the testing device using the connectors, it

10 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 wvia 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
needle-like members 22 rise and the spring members 23 are

20 compressed 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 along 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 to 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 compressed 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 along 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 loogely wound portion 23a and an Increase in the
Inductance of the probes 2 can be controlled. [0058]With the probe card according to the first
embodiment of the present invention explained above, a 30 probe card that electrically connects a

semiconductorwaferasa test ®bjest aad @ waulhstruciurester genearating:a signakfor a testds provided.
The probe card Includes a plurality of probes that are made of a conductive material 22 and come Into
contact with tHe setHicBRGuaBr Wafesrto 1p s Bltputar &R Eic $igMal t 8 probe HESS tidthouses
and holds the peahes, arstibsiratesthat has @owiting tpattera cotrespending ta thepaaidkstructure, a
reinforcing 5 member that iqf.mountedt%n the.substréatte 1f_imd r%inforces the sut%strate, an Interposer that
Includes a houcs(ijnrgrﬁg\%ﬂa 6rnnc’?e(§ﬁ1ereﬁ é:ﬁ)lﬂ?élli]ty of cniection’tefminafs made of @ conductive
material a@nd resitiertin anzaxial directian ¢hereof ahd apliratityaafehale portionsimade of ahd0
Insulative mat%ri%lseach housinr?ronecgfrthe cornntekgg%n tenr(r:rlig1 Igbis stacked.on tf}leasubstrate for

. upstrate, a n ose .2, housin vin
connection of Wirés of the suls ajte, and a space transformer that is In erpose%l and stacked between

the Interposer amdithe probe héadatraisfoams intervalscamoag the wiresto headonmeeted ©3 through

the Interposer,.and Jeqds,auj the.wires {g 2 syifpce.on a pids onposed o fhe prope head
Consequently, it is'possible to surely perform electrical connection between the substrate and the
space transforbferrgifpenforng niainteadndey eadilyhandc atlontdost s20{0059Witl the probe card

accordingpto the, irst emodiment, aplyrality.of sannestar terminals ipgluding cail springs and having
axes parallel to one another are applied to the Interposer. Therefore, the respective connection
terminals movésmaepenently $rovt ea&smhotierdBandiR 3¢ possibleas capiedd iterpdser to follow

deformation of thesubstrate,and the.spagetransfarmers ASce transformer that is

interposed and stacked between the interposer and the probe
head, transforms intervals among the wires to be connected

15 through the interposer, and leads out the wires to a
surface on a side opposed to the probe head. Consequently,
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 one 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 [0060] 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



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[0060]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 2xample 23 in winch the leaf springs are used as
the connection terminals are compared in an identical space, a load and a stroke exerted to the
connection terminals can be Increased in the Interposer. As a result, it is possible to realize 5 a further
reduction in spacedhanthe hyierpaser kpwinehdhe leafisprings are nsed JOR6EIFUsther, with the probe
card accordingcto the first embodiment, the leaf spring uniformly presses the entire circumference near
an edge of the probeHead SUrface i mea diréCticH of the Substtate’ Fherefore, 108 Posliblito control
warp of the Intetpases, hespase transtoraneroanad the probedieaichbesides theosuhsikate asddmprove

accuracy of the flatness.and the parallelism of the ent'ge prol%e card. 15L0.(£6§ (Second Embodiment)
in the 1nterposgr. , As a re T, 1L 15 POSS1J to. realize
A probe card according 16 a“second embodiment 6fthe present invEtion is o basmaﬁy € Same

configuration as that ohthe firstiembbdiment exceptfor ke struetuter obap dnterpaser whhiecprobe card
of the secondfgmogiem%nt 20r I.ncllédea'lsrtge Séjggtrate 11, the reinforcing member 12, the space
transformer 14, fie prc‘)abe ﬁ’gaduig, the hol&ing member 16, and the leaf spring 17. The probe head 15
houses and hdld$ €hid probeB 2 déscribediprevicuslynmn the first ethlBodimedt. :25[006 3} Tke structure of
j[he Inter_poser @lopli%d é%f)hogdgroebgtc’argf oé ti‘ieeg%cosndr mboglinrq otr'% xpﬁllg:nesqsig Sge%%il below. Fig. 7
is a partial longitudinal sectional view of the structure of the Interposer applied 1o the proebe card
according to tlse§ecthdeempotlifseranAn |ntergoser 530k ovat 301e Figr Joacludes ashousig 52 as a

base magrial and 2 plurality of connectign terminals §3.housgrland-held in the houging 52, {0064 The
connection terminals are formed by winding a 24

to control warp of the interposer, the space transformer,

and the probe head besides the substrate and improve

accuracy of the flatness and the parallelism of the entire

probe card.

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 holding member
16, and the leaf spring 17. The probe 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 card of the second embodiment is explained in detail
below. Fig. 7 is a partial longitudinal sectional view of
the structure of the interposer applied to 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



conductive material and Include coil spring portions 53a wound to have a cylindrical shape and a pair
of electrode inn portions 53b and 53c closely wound in a tapered shape from both ends of the caoill
spring portions 53a. The coil 5 spring portions 53a Include constantly wound portions 53d, tightly
wound portions 53e, and loosely wound portions 53f formed at pitches relatively rougher than the
constantly wound portions 53d. With the connection terminals 53 having such structure, It is possible
to prevent a tangle 10 from occurring in the coil spring portions 53a when the connection terminals 53

are compressed and dlefaraeth 90631 henhpusing isgnade df assinglemembe. digle pogtions 54 that
individually house the connection terminals 53 are formed in the housing 52. The hole 15 portions 54

Include small 8i3HEter RolBE BAaTh&EHIA e Cit sPRE BofidhsB3R%ANd Srevehtfhe élestrode pin
portions 53c fremh cemingi offi and 3argerdiameterdioles54b thathavera diamaierslighiydarger than a

diameter of intgrmedi?te ortiogs oglgh% connec.tilon terminals 53. The 20 $5r1all di%rgl]eeter holes 54a and

the large diameterho gst 45°37€ formed iR acgt%ppgg %%Pegslggpretﬁg\ﬁﬁg &' same axes. When the

connectioh terapmals b 3parethserted Fetherhdusittg 52 havingtsughwstictuneo thei cormestidn terminals

53 are Inserted fram end openi surLtaces of the large 25.diameter holes 4b.[g 66]Fig. .8 is a
dingram of the UK ABURA T8 Megiter S8 in B oot L etd, s BB SN i £ B. the
constantly wournd-pedioas S3dtaritetherdobsely woundportbrs: 58hefrthelooil spriaggortions 53a bend

and come 30 Iv%oua &ubgtra{\yglrlpécl%gly athgﬁd tsttlatecaonrclj tgacstglfothe teelectriorgaelign gxgrtions 53c of the
connection terminals 5% come Into contact with the eﬁectrodqe pads 5.141 oﬂ[ﬁe space transformer 14.
On the other hamditigs efithe eléctrode! 1225 pihtportonrs>531 bl thetconmeetion termibalsbB3come Into

contact with the, elgcirode, pads, 111 0f the. substrate 1.1,tp therepy esfablish elestrgal,gonnection
between the substrate 11 and the space transformer 14.
connection terminals 53 are compressed and deformed.

[0065] The housing is made of a single member. Hole
portions 54 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
coil spring portions 53c and prevent the electrode pin
portions 53c from coming off and large diameter holes 54b
that have a diameter slightly larger than a diameter of
intermediate portions of the connection terminals 53. The

20 small diameter holes 54a and the large diameter holes 54Db
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 a diagram of the structure around the
interposer 51 in the probe card. 1In a state shown in Fig.
8, the constantly wound portions 53d and the loosely wound
portions 53f of the coil spring portions 53a bend and come

30 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



5[0067]Because the electrode pin portions 53b and 53c are closely wound, electricity is transmitted in
a substantially axial direction via portions that are in contact with an axial direction of windings.
Therefore, an electric signal does not flow in a coif shape in the 10 electrode pin portions 53b and 53c.
Consequently, the numbers of windings of the electratie pin portions 53b and 53c do not affect electric
performance including the Impedance of the connection terminals 53. [0068]The electrode pin portions
53b and 53c are formed 15 in a tapered shape and resifliantly in contact with the electrode pads 111
and 141, respegctivelys dhesefore bisqrossitie to reduce fluctuationiin pPositions o peojesting ends of
the electrode pin portions 53b and 53c and bring the projecting ends Into uniform contact with
contacted 20 M8MBETS. YOS Witk tHe 5robe ¥&rd BREESrding tothe ‘Setorit eiibBdtiment of the present
invention explained«&bpve stheksare efeetas-isachievathiadhe dirstiembedimenhean also be
achieved. 25[0078;%cc0gdin 1to th%1 se ond embod{ment, %he connelc)iion terminals of the Interposer
Include the coﬁ‘%prlnéa}neem er alofe. ﬁersé?gr%,eonﬁ/aanéc’m%ﬁnﬁ%ﬁber'of components are necessary
compared withl thecconnectisr ternzinalstapplied ta thelmterposepacdordingisithe fitst BBcembodiment.

It is possible to further reduce cost required for manufacturing and majntenance. [0071](Other
o JeeY §AULSQ (9F, any %r mllc”cgga 9

Embodiments)a‘Fﬁe first and’second eémbodiments are’déscribed above

substantially axial direction via portions that are in
contact with an axial direction of windings. Therefore, an
electric signal does not flow in a coil shape in the

10 electrode pin portions 53b and 53c. Consequently, the
numbers of windings of the electrode pin portions 53b and
53c do not affect electric performance including the
impedance of the connection terminals 53.

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

15 1in 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 also
be achieved.

25 [0070] According to the second embodiment, 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

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

[0071] (Other Embodiments)

The first and second embodiments are described above



as the best modes 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 embodiment
of the present 5 invention. In a probe card 61 shown in fig. 9, a probe head 63 having a square surface
is held on a substrate 62 of a disc shape by a leaf sprisg 64 having an outer frame of the same square
shape. [0072]In the probe card 61, surfaces of an Interposer 10 and a space transformer are also
formed in a square shape. Pawl portions 641 formed in an Inner circumference of the leaf spring 64

are uniformly fegmed©vee the entirednmerciccumferencewfithe proke-bead 63iandeunifasmly press the
entire circumference near an edge of the surface of the 15 probe head 63 in a direction of the

substrate 62. THISISE! it i€ Hos5i5I8 T8 tonftF I 448itiof 18 Wary AndSwavirdds'611RE prébe head
63, warp and wawiness of the Iaterposertand theespace transfermercAsie thertwo padiediments, it is

possible to Improvg accurac&/.of th% 20 flatn%ss and thedparallglisn% o&t}he robe card. [0073]In fig. 9, a
probe housingcéar]éa @%ﬁﬂrwlﬁ@ﬁthé) pfaorb% &ad 63 }ﬁ?)uéénse the p?robeseis ormed in a square shape.

This is applied] fiorcexaimple, when dhe prakresccotiéctively come Ihto ednrtactOwith abouba half to a
guarter of an :T]rea 5 ahsemlconductor Waferél[l()rogatdfﬁllen the quglg%l cgrd aC%‘{{g'@Q rtg ttge QEesent

. . e avin ad S ar 1 a
invention, the 1€af Spriig only has {0 tniformly press the entire Gircumierénce néar an edge of a

surface of the pfolse Head; winghds asuifate @h ssiderwheré the prolsesaprojecte30 nramdkrection of
the substrate. g\tshczt?ee of atrplg psf%li)e hgag'lig,51 ngt.limited to that described above. For example, the
ea

shape of the probe d can be u<Elergular oé?[agonal shape similar to that of the Interposer and the

space transforbdr 727] in the Iwotembaediments: dnm ¢his tasevif thecleaf sgriggrisiforaed dsaregular
OmagOn?bShaQﬁé"meﬂQégakggnsformer are also formed in a square shape.

Pawl portions 641 formed in an inner circumference of the
leaf spring 64 are uniformly formed over the entire inner
circumference 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
probe 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 quarter of an area

25 of a semiconductor wafer.
[0074] In the probe card according to the present
invention, the leaf spring only 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 a direction of the substrate. A shape of the probe head
is not 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



the probe head and pawl portions are formed in the leaf spring to make it possible to uniformly press
the entire 5 circumference including at least respective vertexes of the regular octagonal shape, the
same effect can be obtained. [0075]Respective surface shapes of the Interposer and the space
transformer can be a circular shape similar to the prope head. In this case, the probe card for the
FWLT 10 has highest symmetry. Therefore, this is optimum when flatness and parallelism of the probe
card is given a top priority. [0076]Besides, the respective surfaces of the Interposer and the space

transformer cambe farmegbinaaibbal appropsiate regularipolygensl shape aadithe preke-haead can be
formed in a regular polygonal shape similar to the regular polygonal shape. When the probe head

comes Into full-€orita&fiith ik SerhtBhUTEto? WatEP B probeiteatt- B BE cirdulaPah tRis way, the
probe card aceordingrion20 thespresant ipyentigioearn bretuderthersubsiratel and ke peobe head formed

in shapes other than a disc shape. The sha;.%slceantbe cha%%ed ?[ccording to shaﬁpe of a test object
5

and an arrang%&%ﬁ?%aﬁgrnmgf eﬁe&tFoé)eoﬁa&s proviéaedJ I the tes yoB?é:(:et. 2 77fiA the above

explanatién, thel prolres2reome Intocdoniactyvithta seascondictarondfes asarteskehljectt Hdwever, as

the probes applied to the probe card according tp.the present jnvention, any of varjous types of known
probes can be SuHEA: SO{00TBIILE ENBUE o the Sbbve Coserptor et e PuBSiaL it
broader aspect® i5/13dt limit&ktorthe speeifie wetaitscarsth rapreseritatives embodirpensts shamsh and

described hereciﬂ.eAgcorgieWM Y gi%% Hrlréq:dh;i:cati_okgg rga)é]inSCl&% gnrads%wit.réo%ti%dp%ﬁngtgqm the spirit
or scope of the genePa inventive concept as detined by the appended claims and their equivalents.
the probe head. In this case, the probe card for the FWLT

10 has highest symmetry. Therefore, this is optimum when
flatness and parallelism of the probe card is given a top
priority.

[0076] Besides, the respective surfaces of the
interposer and the space transformer can be formed in an

15 appropriate regular polygonal 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. In 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 object.
However, as the probes applied to the probe card according
to the present invention, any of various types of known
probes can be applied.

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

described herein. Accordingly, various modifications may



INDUSTRIAL APPLICABILITY 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. 29 CLAIMS 1. A probe card that electrically connects a semiconductor wafer
as a test object and a =cult  structure for generating a signal for a test, the probe 5 card comprising:
a plurality of probes that are made of a conductive material and come Into contact with the
semiconductor wafer to receive or output an electric signal; a probe head that houses and holds the
probes; 10a suhstrate shat hasqu wirtigopatterngorrespondingdp the cult stuete,or  @nreinforcing
member that is mounted on the substrate and reinforces the substrate; an Interposer that Includes a
housing and i€§REKED 15'0ARESIBsTAR P CoRfe Hfoh S Mirds of the SUIBRFARE thé hdulifg having
a plurality of canredtioniterrainais/madetof a conductive material and resilient in an axial direction of
the connectionﬂ%%rﬁ% Edfpl%lﬁﬁ%i%?m%l% portions made of an Insulative material each housing
20 one of the connection terminals; an

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.



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 25 transformer facing the probe head. 2. The probe card according to claim 1,
wherein the connection terminals each Include 2a first needle-like member and a second
needle-like 30 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 30 first needle-like member and thezseeond needle-like member match. 3.The probe
card according to claim 2, wherein the 5 spring member includes a tightly wound portion that is
bendable in egc‘n of theHotP Boftidhe ardt WwhHehWsemt 'Somed int6 RBREACE with any one of the first
needle-like membercandithecsecondmeedie-like membern 1804 The prebe-carchaccording to claim 1,
wherein the connection %erminals are in. a coil shape, and_each include a pair of electrode pin
portions in eacsht&)‘ﬁilJ v(\:/ﬁi%ﬁea c&ffis%%seeﬂ? \Fv%)rdﬁd?o be gﬁere%otjéw%r& %ﬁﬁér etrlllt? ir% 18 }fhee axial
direction; and card cothspring pottion that connects between the electrode pin portions. 5. The

probe card according tc:ﬁ)g:aim 4 .\ghere' the [%oil ZQTﬁgrtin%?ortion inclu?es a&{gh@x\y\éound portion
a

. . a . ura O ropes made OL a  COnN
that is arranged in a middle, mjt%e %ma dﬁec ion, of each o ﬁ1e connection terminals;

constantly wourd portioh thatisarrangedtan asidea2 ofvthentighitly weundpodiontamd wafer
to receive or output an electric signal;
a probe head that houses and holds the probes;
10 a substrate that has a wiring pattern corresponding to
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 connection terminals and a plurality of
hole portions made of an insulative material each housing
20 one of the connection terminals; 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

25 transformer facing the probe head.

2. The probe card according to claim 1, wherein the
connection 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 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



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. 30 6. The probe card according to claim 1, further comprising: a holding member that
is fixed to the substrate and 31 presses and holds thednterposer 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 5 entire circumference in a direction of the substrate, the probes projecting from the surface
of the probe heag.st needle-like member and the second needle-like member

match.

3. The probe card according to claim 2, wherein the

5 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.

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

electrode pin portions.

5. The probe card according to claim 4, wherein the coil
20 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
25 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.
30
6. The probe card according to claim 1, further
comprising:

a holding member that is fixed to the substrate and



31

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.



