| NSPECTI ON COAXI AL PROBE AND | NSPECTI ON UNI T | NCORPORATI NG THE SAVE
BACKGROUND OF THE I NVENTION 5 The present invention relates to an

i nspection coaxial probe which establishes reliable connection between a
device to be inspected and inspection equipnment for inspecting an

el ectrical characteristic of a nodule of high-frequency/hi gh-speed
circuitry (an analog high frequency is called a high 10 frequency; a digita
frequency dealing with a very short pulse width and a very short pul se
interval is called high speed; and both frequencies are hereinafter
collectively referred to alNSPEGTIONICOAXIAL PREBE ANBere, an RF enconpasses
an anal og hi gh frequency and a hi gh-speed digital short pul se having a short
pul se interval, wher elMSPRECTIONANONHINGORRORATINGUEHE 8AMEave or pul ses is
1 Giz 15 or nore. For instance, the RF circuitry includes an anplification
circuit or a mxer circuit, which are to be incorporated into, e.g., a
portable cellular phone, or a filter circuit, or an IC. Such inspection is
perforned before the nodul GABKGROUNDIGE HBEINWENTIONO a circuit board. 20
More specifically, the present 1nvention relates to a coaxial probe for use
In insgecting an RF device which elimnates a necessity for soldering a
device to be inspected; which can effect full electrical contact even at an
RF range; and whiTie ¢resantsinvestictbrélatescnancihbpactint Bosxial gk ahich be

i nspected through use of a coaxial structure, which is free fromthe

i nfluence obstaplisites 22lighven cohasctidrediataeent ar diediles t6f bbhtspeiere die
arranged at a very narrow 1 pitch of about 0.4 mm

inspection equipment for inspecting an electrical characteristic of a moduie of

high-frequency/high-speed circuitry (an analog high frequency is called a high

10 frequency; a digital frequency dealing with a very short pulse width and a very
short pulse interval is called high speed; and both frequencies are hereinafter
collectively referred to as a radio frequency "RF"). .. Here; an RF encompasses
an analog high frequency and a high-speed digital short pulse having a short
pulse interval, wherein an iteration rate of a sinusoidal wave or pulses is 1 GHz

15 or more.

For instance, the RF circuitry includes an amplification circuit or a
mixer circuit, which are to be incorporated into, e.g., a portable cellular phone,
or a filter circuit, or an IC. Such inspection is performed before the module or
IC is incorporated into a circuit board.

20 More specifically, the present invention relates to a coaxial probe for
use in inspecting an RF device which eliminates a necessity for soldering a
device to be inspected; which can effect full electrical contact even at an RF
range; and which can also establish connection with the device to be inspected
through use of a coaxial structure, which is free from the influence of noise,

25 even when electrode terminals of the device are arranged at a very narrow



The present invention is also related to an inspection unit incorporating
such a coaxi al probe. Wien an electrical characteristic of an RF device,
such as a 5 sem conductor wafer, an IC, or a nodule, is inspected,

I npedance will vary if, particularly, a contact condition of a term nal
section is inconplete, which causes variations in a measured val ue. For
this reason, inspection is performed through use of a jig such as that
shown in Fig. 8. Specifically, in order to prevent interference of external
noi se, an RF circuit, which is a device 10 to be inspected, is assenbled

i nto a nodupikcthOf dlyoutrlcénparating an anplification circuit and a m xer
circuit into a netal housing. RF signal input and output termnals 51, 54,
a power supply terThenaprdsent ameatign oindalsbeatldted td ean riaspesdionr anitr ovi ded
on the back face of the housing. The RF circuit is inspected by

el ectricall mcg?mgﬁ;&%@gch b@d@&iaykr@b&,t to respective termnals of a 15
W ring board 66 on ich wiring for inspection purpose is laid. An exanple

shown in Fig. 8 adapen tReefcdtficuM dareerdisgyr of 1aM. RF Sgeeick! cilchy ast e
configuration uses contact probes, wherein each contact probe is

const i BUt edsémidonatior Mafér, ¥ 101 Gorad ehadiife 68 thected | itipeeants vall WBHAK, pi pe
such that the plunger is projected outvvardly by the spring and such that 20

t he pl unger pagicuigripdraawbnidee tatRRiRS9eG térinfRAl 8EetidreNisiinadmpts whivhect ed
toget her by placing Rf signal contact probes 63, power supply contact probes

64, and ear ghusEantvasibtinPhas abmadsufed iliet alFdp! §fi&k fehsbar iRspRICEBAI RY
I nfl uence of external noise. In order to dimnish an i nductance conponent,

the RF si gngbrf6@éd eironhe Rsebst é%igfmdﬁms ket SHyWT T Figdradbespaidatly ainl engt h
of, 25 e.g., about 2 mm Even in'the case of such a short probe, difficulty

{_.,f | gsgncouaﬁcﬁrw préveht ihteHafinte of &8aapneiteCaRIRM entuiefwhibe iPa@RRideo 1 nH

10 to be inspected, is assembled into a module 50 by incorporating an
amplification circuit and a mixer circuit into a metal housing. RF signal input
- and output terminals 51, 54, a power supply terminal 52, and a ground (earth).
terminal 53 are provided on the back face of the housing. The RF circuit is
. inspected by electrically connecting the RF circuit to respective terminals of a

15 wiring board 66 on which wiring for inspection purpose is laid. -~
An example shown in Fig. 8 adopts the following configuration.
Specifically, the configuration uses contact probes, wherein each contact
probe is constituted by inserting a spring and one end of a plunger in a metai
pipe such that the plunger is projected outwardly by the spring and such that
20 the plunger is withdrawn when depressed. Electrode terminals are connected
together by placing Rf signal contact probes 63, power supply contact probes
64, and earth contact probes 65 within a metal block 61 for preventing
influence of external noise. In order to diminish an inductance component,

the RF signal contact probe 63 is formed into a short probe having a length of,

25 e.g., about 2 mm. Even in the case of such a short probe, difficulty is



at an RF range. For instance, the probe of 1 nH yields inpedance of 63 92 at
10 GHz. Therefore, there is enployed a coaxial structure in which a
dielectric 5 tube is interposed between the RF signal contact probe 63 and
the netal block 61 and the contact probe 63 serves as a core conductor and
the metal block 61 serves as an outer conductor, to thus prevent an

I ncrease in inpedance or intrusion of noise (see, e.g., Japanese Patent
Publ i cati on No. 2001-99889A). 1In Fig. 8, reference nuneral 67 designates a
coaxi al cable; and 68 designates 10 a support for retaining the netal pipe
provi ded ar encrlrderedlinaimpeshipd errgactancacompameat of theoprebefodmbliogtessn 1C i s
I nspected, lead termnals of an IC and a wwring board are connected

t oget her byaiay R range. C FRodkganéartheprébeof 4 ik yfeidpmpedancal eafdh & alvel v,

as shown in Figs. 9A and 9B, an IC socket 70 is formed of a 15 bl ock 71 nade
of plastic o0 Giz.anmi c, and contact probes 72 are anal ogous to those
mentioned previously and arranged in a matrix pattern in association wth
el ectrode term nal Bhefgtoref thene lierihloyEtea loBaXial issuctuna de wdiich a diblectkica i ng
laid on a nmultilayer wiring board 75 by way of the IC socket 70. As

ment i obed ptube isusteyposadidieteetn the RFOsigaal axhtactigrobe §3ecand the matal dlaaikt r ode
termnals are covered wwth a netal block. Further, RF signal contact probes

are constit @1 enmhd thet tentaclr probk 68 sopveisads hicoee cohduetoy amdethenhetad block
occurrence of reflection or attenuation of an RF signal, which would

otherw se 6% seawsseds Ay cuteoobdraductor ¢b ehiugr prenentian dmcrebse i fnpedarnoa se or
delivery of noise to other electrode termnals. Thus, a jig for inspecting

an RF devi cintiusiczbot noisei (seeged.g. Fiaparfzseheatent WabREatiirgNal 200Map889g) obes 63
(for input and 3 output), one power supply contact probe, and one earth
contact proleFig. 8, reference numeral 67 designates a coaxial cable; and 68 designates
10 a support for retaining the metal pipe provided around an outer periphery of the
contact probe.
Even when an IC is inspected, lead terminals of an IC and a wiring
board are connected together by way of an IC socket formed from a leaf spring.
Alternatively, as shown in Figs. 9A and 9B, an IC socket 70 is formed of a
156 block 71 made of plastic or ceramic, and contact probes 72 are analogous to
those mentioned previously and arranged in a matrix pattern in association
with electrode terminals 73a of an IC 73. The IC 70 is connected to the wiring
{aid on a multilayer wiring board 75 by way of the IC socket 70.
As mentioned previously, probes to be connected with respective
20 electrode terminals are covered with a metal block. Further, RF signal
contact probes are constituted in the form of a coaxial line, thereby preventing
occurrence of reflection or attenuation of an RF signal, which would otherwise
be caused by a contact probe or intrusion of external noise or delivery of noise

to other electrode terminals. Thus, a jig for inspecting an RF device is

25 constituted. Fig. 8 shows two RF signal contact probes 63 (for input and



however, all the probes are actually fornmed in a |large nunber. Further, in
association with a recent increase in the degree of integration of an |IC
there is a case where electrode term nals having an area of about 600/cn?
are 5 provided in a matrix pattern. An I C having el ectrode term nals
arranged at a narrow pitch of about 0.4 nmm has cone into existence. In
order to achi eve predeterm ned i npedance by the coaxial structure such as
that mentioned previously, an outer dianeter "d" of the contact probe
serving as a core conductor and an inner dianmeter "D' of a hole of the netal
10 bl ock sejuiput), ameaponer esupmpdemritact pustbe, sandsbyet darth etattactn phole,
expressed by Equation (1) provided below, while a relative dielectric

const ant ofhaveliet] efitthecprobabdranactualiy forpresieth belavge muhibercoFarthendnct or
and the outer conductor serves as Er. 15 Zo=60 log, d (1) Therefore, even

when an at tsggptiatisnwitteatrecertahcreasa ire traxdedreesifinteyrateonhehdmic, dhedenisedance
of 50 1) through use of a tube formed from polytetrafluoroethylene, which

i s known ass aabechtrtrei elebruiadtepnirag Ihaviigtdrnv aredi f abbui ©00tmst ant on the
order of 2.1, the inner dianeter D of the hole forned 20 in the nmetal bl ock

must b® abaqubvided ihiaremtas pattege a8 (O hapitieelediradeitemmingls atangdweatant act
probe. Thus, the contact probes may fail to be conpatible with a device to

be i nspect athridw pitchas adonad Manhphasborpé imtbaskistenderm or | ess, unless the
outer diameter "d" of the contact probe is reduced to 0.1 mmor |ess. 25

However, the cont 3gordrotecadhieyvepridetstinitied impadareds 18y HY coxid vtruturé
pl unger are inserted into a netal pipe. If the outer dianeter of the contact

EL :‘)lt’.)ﬁe:‘s r eslitpiegs EataRshiicied pidviouepNarcouter ahendee ofrest WY dortadt prvbe
serving as a core conductor and an inner diameter “D” of a hole of the metal

10 block serving as an outer conductor must satisfy the refationship expressed by
Equation (1) provided below, while a relative dielectric constant of a dielectric

substance interposed between the core conductor and the: outer conductor

Serves as g;.

15 Zo=-L10g, 2 | | (™)

Je o
Therefore, even when an attempt is made to realize a coaxial
structure having an impedance of 50 Q through use of a tube formed from
polytetraflucroethylene, which is known as a dielectric having a small relative
dielectric constant on the order of 2.1, the inner diameter D of the hole formed
20 in the metatl biock must be about 3.3 times as large as the outer diameter “d” of
the contact probe. Thus, the contact probes may fail to be compatible with a
device to be inspected which has a narrow pitch of about 0.4 mm or less,
unless the outer diameter “d" of the contact probe is reduced to 0.1 mm or
less.

25 However, the contact probe has a structure in which a spring and a



there is an anxiety that durability and reliability of the contact probe are
| onered. 5 SUVMARY OF THE INVENTION It is therefore an object of the present
i nvention to provide a coaxial probe for inspecting an RF device which can
performhighly reliably inspection 10 w thout being affected by noise,

t hrough use of inexpensive contact probes of coaxial structures even when a
recent RF device having electrode termnals arranged at a very small.pitch
is.inspected. It is also an object of the present invention to provide a
specific retainer which can tightly retain contact probes in the_ centers
of respectipling&b aredesdrienhinitolemetéhpipeby Hr duciteg diameter wfothet bantaciner
dianeter to the outer dianmeter of the coaxial structure and making an
attenpt to pebees rédecabexdeskivesy, thee tontactprabadiecohtes verglcostinn Bogtieert  of
the present invention to provide an inspection wunit using such coaxial
probes. 20 ihererideantanastyi that durabiiboemdobélbilty fctrer dbntact robe are

I nvention, there is provided an inspection coaxial probe, conprising: a
conductive fpwatkd. forned with a first face, a second face and a through
hol e connecting the first face and the second face; a contact probe,

conpri §ing: 25 a conductive pipe; and 5 a conductive plunger, retractably
provided in at a first end of the pipe, the plunger being to be brought

Into contact with a device tSUMMARYSOECKHE INVENTION

It is therefore an object of the present invention to provide a coaxial
probe for inspecting an RF device which can perform highly reliably inspection
10 without being affected by noise, through use of inexpensive contact probes of
coaxial structures even when a recent RF device having electrode terminals
arranged at a very small pitch is.inspected.
It is also an object of the present invention to provide a specific
retainer which can tightly retain contact probes in the. centers of respective
15 insertion holes, thereby reducing a ratio of the inner diameter to the outer
diameter of the coaxial structure and making an attempt to render the coaxial .
structure compact.
it is also an object of the present invention to provide an inspection
unit using such coaxial probes.
20 In order to achieve the above objects, according to the invention,
there is provided an inspection coaxial probe, comprising:
a conductive block, formed with a first face, a second face and a
through hole connecting the first face and the second face;
a contact probe, comprising:

25 a conductive pipe; and



a first retainer, conprising a first insulative nenber through which the 5
first end of the pipe is retained in the vicinity of the first face of the
bl ock, such that the pipe is coaxially held within the through hole while
formng a gap between an outer periphery of the pipe and an interior wall
of the through hole. Wth such a configuration, an air |ayer can be defined
between the contact probe and the netal block over the majority of the

| ength of the contact 10 probe. Consequently, the relative dielectric
constant Er of the dielectric substance in Equation (1) can be deened to be

substantially 1. EvencowductivéhsusgerXirafrastablycpravidedsin aparfirgt ewdt of the
| npedance of 50 S2, the only requirenent is to render the inner dianeter of

t he throughpipel ethg. Blunigeesbeisg toabgebasughbeinfutaohtalitamithes dévicbeto dat act
probe. Even in the case of a device 15 to be inspected having a pitch of 0.4
mm bet ween gispetic@dantierm nals, a coaxial structure of 50 0 can be
constituted of a contact probe having an outer dianeter of 0.15 nmand a

through hol e havi ngfifst rétaresr, corapesiag afirsOingblative nsmber tpbiigh WhicH iHest
i nsul ative nenber is a substrate provided on the first face of the bl ock,

and fosned fitstknd dfare pipciztretaihéd autie Yieinty o?the trsndace of B Blotk, $uth
recess. The first end of the pipe is fitted into the recess such that the

pl unger coamiadlthg giskeigdsodxuiguasldat withinhfreugironghendlé Wwhike feriiabratgap Wth
such a configuration, the contact probe can be retained while the end of

the pipe i spherigdnas obidrPeriphBRosthelsige ahdidreinteriotvadli yfthe Yhsiughtifole 25
possessi ng nmechani cal strength; e.g., polyetherimde (PElI) having a

thickness 6 of abpfth dudima dmfigufionl lan aPVEENéarPbet dsfireanbekieddr tee or
occurrence of warpage in the insulative substrate can be prevented.

Further, evedntdeeprdbecandittie metal efdorastdp eteveijorithefaiad taifth Bf eecomtdct he
interior wall of the through
10 probe. Consequently, the relative dielectric constant & of the dielectric
substance in Equation (1) can be deemed to be substantially 1. Even when
the coaxial structure is imparted with an impedance of 50 , the only
requirement is to render the inner diameter of the through hole 2.3 times as
. large as the outer diameter of the contact probe. Even in the case of a device
15 “to be inspected having a pitch of 0.4 mm between electrode terminals, a
coaxial structure of 50 Q2 can be constituted of a contact probe having an outer
diameter of 0.15 mm and a through hole having an inner diameter of 0.35 mm.
Preferably, the first insulative member is a substrate provided on the
first face of the block, and formed with a recess and a through hole
20 communicated with the recess. The first end of the pipe is fitted into the
recess such that the plunger coaxially extends through the through hole of the
substrate.
With such a configuration, the contact probe can be retained while the

end of the pipe is retained firmly through use of the insulative substrate

25 possessing mechanical strength; e.g., polyetherimide (PEI) having a thickness



hol e, an accurate coaxial characteristic can be maintained. In this case, no
5 coaxial configuration is established wthin the thickness portions of the
i nsul ative substrates. However, as will be described | ater, absence of a
coaxial structure poses little influence at a frequency of 10 GHz or | ess.
Return | oss assunes a value of -20 dB or less at a frequency of about 10 G+
or less. Hence, there is no practical problem 10 Preferably, a first end
portion of the through hole of the block is narrowed. The first insulative
menber is a spacer forned with a recess and a through hol e comruni cat ed

with the regesgsoutemi r At d resultabiovemei® B e tontabhpRIbeesr bddiRrdrive dofi r st
end portion of the through hole and the first end of the pipe is fitted

into the regafsa ffage> eSiHahe IfsflativRSsUstBeLEas Bapréldite@ Xt BOdRed, BVEH Whenlthet he
through hol e of the spacer and the through hole of the substrate. Wth such

a confi guraghens defiRee bbweéwme'i@bn@epbﬁméaﬁd xesl urhénérh@anlz:lfqaé tﬁﬁbu\gﬁy of
the insul ative spacer, high nmechanical strength can secured. Further,

even when tﬁ@len'éﬁb&fc&éte%ﬁﬁﬁléﬂct@r@&éﬁst’icﬁcﬁ%tﬂeeﬁﬁm/tainéﬂgem thiBe:4aeobes can
be fixed without involverment of the warpage problem 20 Preferably, the

i nspecki on g@axhialcofi tlﬁﬁrhh%rstétﬂlfgﬁéﬁsﬁrﬂhm t§ NHitkrie¥s Ebﬂbﬁs berimad with
a first recess and a Tirst through hole comunicated with the first recess,

the plate bpishtine ONiIALES L RABwEVES! ad AGif 96 dddepbBbORker HiRehte S a

i nsul ati ve menber is a spacer forned wth a second recess and a second

through hol Go&ﬁm@ﬂu&ﬁfrécbd%&hhtweinﬁﬁ&%@ arteéefﬁéque%%gwmb' z opukative

menber is inserted into the first recess and the first end o 7 the pipe S

fitted int OREARNISSLASSURES aSralie 6N-20'd of 'I@sspétbﬁ‘%ﬁu&%}?(biaélﬁdbt 1@‘%

through the first through hole, the second through hole "and the roug
hol e of thegpjeask. Hence, there is no practical problem.
10 Preferably, a first end portion of the through hole of the block is -

narrowed. The first insulative member is a spacer formed with a recess and a
through hole communicated with the recess. The first insulative member is
inserted into the first end portion of the through hole and the first end of the
pipe is fitted into the recess, such that the plunger coaxially extends through

15 - the through hole of the spacer and the through hole of the substrate:

With such a configuration, since the contact probe is fixed by the
block by way of the insulative spacer, high mechanical strength can be
secured. Further, even when the number of coaxial probes is extremely large,
the probes can be fixed without involvement of the warpage problem.

20 Preferably, the inspection coaxial probe further comprises a
conductive plate, formed with a first recess and a first through hole
communicated with the first recess, the plate being provided on the first face of
the block. The first insulative member is a spacer formed with a second
recess and a second through hole communicated with the second recess.

25 The first insulative member is inserted into the first recess and the first end of



Wth such a configuration, the contact probe can be fixed by attaching 5
only the plate on the surface of the block by way of the insulative spacer.
There is no necessity for inserting the contact probes into the narrowed
portion formed in the block by way of the insul ative spacers. Hence, the
coaxial probe can be assenbled very easily but can attain the sane

mechani cal strength as that achi eved when the contact probe is inserted
into the narrowed 10 portion. Preferably, the inspection coaxial probe
further conprises a second retainer, conprising a second insulative nmenber
t hrough whittle pipseéofittednitito dhet secqidpeedessr etughntiati thet peingeeci coaxiallyf t he
second face of the block. The <contact probe is electrically connected to a
Wi ring boarextendswthrdugin thenfpsic threngh 18olej thai sedandp threiide dheleaanthietheecond
end of the pipe. Here, it is preferable that a first recess is fornmed on the
second f acethradght heletdfdbé biodke second insul ati ve nenber is a spacer forned
with a second recess and a through hole comrunicated with the second
recess. The spacaWith suth at aehfigotationh éhe cortact probs<camnik fiked by @attadhiegd of
the pipe is fitted into 20 the second recess, such that the second end of

t he pi pe i somliyetberplatd by theosurdatee df ttoe thieckvby i way idadtheé wisalatike spaceugh hol e
of the spacer, while the spacer is held by the wring board within the
first recesS$herkdsmodiewgssity fdrdnsenting the nontakepmbes ialostheprarkovwekxtipartion
apparatus for inspecting an electrical characteristic of a device, the
appar at us cfompedsinntite bRickt be vednp\of thasipealativs spaeersal herdee; thencoakial wiring
board, on which an inspection circuit is provided, and to which a second
end of the progbe candecssenbdldd veonreasiiy dut BirERtRESERE FSENGN roecHatcaRAW NGS

strength as that achieved when the contact probe is inserted into the narrowed
10 portion.

Preferably, the inspection coaxial probe further comprises a second
retainer, comprising a second insulative member through which a second end
of the pipe is retained in the vicinity of the second face of the block. The
contact probe is electrically connected to a wiring board on which an inspection

-~ 15 circuit is provided via the second end of the pipe.

Here, it is preferable that a first recess is formed on the second face
of the block. The second insulative member is a spacer formed with a second
recess and a through hole communicated with the second recess. The
spacer is fitted into the first recess and the second end of the pipe is fitted into

20 the second recess, such that the second end of the pipe is electrically
connected to the wiring board via the through hole of the spacer, while the
spacer is held by the wiring board within the first recess.

According to the invention, there is also provided an apparatus for
inspecting an electrical characteristic of a device, the apparatus comprising:

25 the above inspection coaxial probe; and



5 The above objects and advantages of the present invention will becone
nore apparent by describing in detail preferred exenplary enbodinents
thereof with reference to the acconpanying draw ngs, wherein: Fig. 1Ais a
section view of an inspection coaxial cable according to a 10 first
enbodi mrent of the invention; Fig. 1 Bis a section view of a contact probe
I ncorporated in the inspection coaxial cable shown in Fig. 1A, Fig. 2is a
graph showing a return | oss characteristic of the coaxial probe shown in
Fig. 1 achieved at various frequencies; _ 15 Fig. 3Ais a section view of an
i nspecti on coaxi ala wilrige baaodyr dn nghith an isspeotidn ecitodti ise ptovided, hand neent i on;
Fig. 3Bis a section view of an insulative spacer incorporated in the
i nspect i on whiek izadecoallendstfotive pipe i glecBiallyFicgnndcted. a gr aph showi ng a
return | oss characteristic of the coaxial 20 probe shown in Fig. 3A
achieved at various frequencies; Fig. 5Ais a section view of an inspection
coaxi al cable according to a third enbodi nent of the invention; Fig. 58 is
a section view of an i nSHRHIEFiDESCEIRTHIN Qb TeIEDRAWIMGSt 0 a fourth
enbodi nent of the invention; 25 Fig. 5Cis a section view of an inspection
coaxi ab cable according to a 9 fifth enbodi rent of the invention; Fig. 6A
Is a plan view of an inspection unit incorporating the inspection coaxi al
c?bl e of 6t he i nveMheoabote gobj6ftsi and sdedritages icfwHea lpeasealt cingeatidn vl VI B- VI B
of Fig. 6A

become more apparent by describing in detail preferred exemplary

embodiments thereof with reference to the accompanying drawings, wherein:
Fig. 1A is a section view of an inspection coaxial cable according to a
10 first embodiment of the invention;
Fig. 1B is a section view of a contact probe incorporated in the
inspection coaxial cable shown in Fig. 1A;
Fig. 2 is a graph showing a return loss characteristic of the coaxjal
probe shown in Fig. 1 achieved at various frequencies; .
15 Fig. 3A is a section view of an inspection coaxial cable according to a
second embodiment of the invention;
Fig. 3B is a section view of an insulative spacer incorporated in the
inspection coaxial cable shown in Fig. 3A;
Fig. 4 is a graph showing a return loss characteristic of the coaxial
20 probe shown in Fig. 3A achieved at various frequencies;
Fig. 5A is a section view of an inspection coaxial cable according to a
third embodiment of the invention,
Fig. 5B is a section view of an inspection coaxial cable according to a
fourth embodiment of the invention;

25 Fig. 5C is a section view of an inspection coaxial cable according to a



5 Fig. 7Ais a plan view of the inspection unit, show ng a state that an
inspected ICis nounted thereon; Fig. 7B is a section view taken along a
line VIIB-VIIB of Fig. 7A, Fig. 8 is a section view of a first related-art
inspection unit; Fig. 9Ais a schematic side view of a second rel ated-art
inspection 10 unit; and Fig. 9B is a plan view of the inspection unit shown
in Fig. 9A. DETAILED DESCRI PTION OF THE | NVENTI ON 15 Preferred enbodi nents
of the invention will be described belowin detail with reference to the
acconpanyi ng drawi ngs. As shown in Figs. 1A and 1 B, an inspection coaxi al
pr obe accorfftm@mbbainteritiof $he #iveatonent of the invention conprises contact
probes 1 inserted in respective insertion holes 21 of a netal block 2. The
contact probe 1 i§i@0epr ayigdeglani Vizwa cfpehnhsbéchos @hitingedpotdtingl 2heal |
being inserted in a netal pipe 13. It is configured that the |ength of at

| east one dhspésiop! cotgedlTable eNte idvertiopi ected from the netal pipe 13 can be
adj usted. The inspection coaxial probe is provided with a retainer 3 for

retaining each of Fihea® 4 8ettich vie@stakeh aloridg lineNAB-\PIBOGHFIg. BX; way of an
insulator (an insulative substrate 31 in the 25 enbodi mrent shown in Figs. 1A

and 1B which ret gigis7Rns anslafefdw @R tigd indpRctid® UMt Showirgea keateubat antial Iy
concentric with the respective insertion hole 21. An outer dianeter of the

netal pipe jhdpsdtd A0 is MRinted aigpeen; of the insertion hole 21 are set such
that there is forned a coaxial structure of predeterm ned inpedance, while

each of the contafigpr@hes sbchoH View fakeR aldHda HRBANME-MIBPSId-ig. YAe net al
block 2 serves as an outer conductor. Al though the drawing is illustrated
as if a large gapFig s eBttidevieRedt 4 fidt raatdRait ispeehsh lupite 31 and
Fig. 9A is a schematic side view of a second related-art inspection
10 unit; and

Fig. 9B is a plan view of the inspection unit shown in Fig. 9A.

DETAILED DESCRIPTION OF THE INVENTION

15 Preferred embodiments of the invention will be described below. in
detail with reference to the accompanying drawings.

As shown in Figs. 1A and 1B, an inspection coaxial probe according
to a first embodiment of the invention comprises contact probes 1 inserted in
respective insertion holes 21 of a metal block 2. The contact probe 1 is

20 provided with a spring 14 and plungers 11, 12, all being inserted in a metal
pipe 13. It is configured that the length of at least one of the plungers 11 and
12 projected from the metal pipe 13 can be adjusted. The inspection coaxial
probe is provided with a retainer 3 for retaining each of the contact probes 1 in
the metal block 2 by way of an insulator (an insulative substrate 31 in the

25 embodiment shown in Figs. 1A and 1B) which retains an end section of the

10



the end section of the netal pipe 13, the insulative substrate 31 and the
netal pipe 13 are alnost fitted together actually. As shown in Fig. 1 B,
the contact probe 1 has a structure in which the 10 spring 14 and one end
of each of the plungers (novable pins) 11, 12 are housed within the netal
pi pe 13. Recessed sections 13a forned in the netal pipe 13 prevent the
plungers 11, 12 from being dislodged fromthe netal pipe 13. The plungers
11, 12 are forced outwardly by the spring 14. The spring 14 contracts and
i's conpressed into the netal pipe 13 when the extremties of -15 the

pl ungers llmefa? ppe 183 eabstiantialiyd coheerent ath thye eéspdutivel insgeibnliolpr@j.ects
to, e.g., about 1 mm when no force is exerted on the contact probe 1. In

thi s enbodi Ariutert dianetemget métal lpane aniduhdeteradianesgrest inecinsenidn of t he
netal pipe 13. However, any structure is allowable, so long as at |east one

si de of thehgletiagte gstomhltnabiitdieiis formerpataaikiah straeiLee of prédetéfminegipect ed
Is provided with a plunger. The netal pipe 13 assunes a length of about

several m |ihpeiaaes, while each of Rdcdritadt prebes .1 $dié€ afel édre(@nductorandl | oy
consi sting of copper, nickel, and zinc). Awre having a dianeter of about

0.1 @ forgedmetfinblogk @ .serfesShs A &itéd cosaudien tAtlowghetle dRawihgals) or a
beryllium copper alloy is used for the plungers 11, 12, and the spring 14 is

25 forned fingseratbany iMarlGrgel dapg e pradient behesdn the mshirftive audikiraRd3q Bmdcont act
probes 1, such as contact probes for an RF signal or contact probes for use

Wi th pover HeHd sedtRinMbiAkSmeldhbidt 68 ehbanSfatve Yabdtratetan seantseetdlt h the
el ectrode termnals of an IC or nodule which is a device to be inspected.

For i nst ancgipetiearecalrrst fiﬁe@ﬂ@#tﬂhéré@maﬂ)ﬁ constituted in a coaxial
structure through use of a netal body, such as alum num wherein an
interior wall of thweshd\gglid Fai 1BItBe Zbniatt @rave dhas a structure in which the
10 spring 14 and one end of each of the plungers (movable pins) 11, 12 are
housed within the metal pipe 13. Recessed sections 13a formed in the metal
pipe 13 prevent the plungers 11, 12 from-being dislodged from the metal pipe
13. The plungers 11, 12 are forced outwardly by the spring 14. The spring
14 contracts and is compressed into the metal pipe 13 when the extremities of
15~ - the plungers 11, 12 are pressed, and the extremity of the plunger 11 projects
to, e.g., about 1 mm, when no force is exerted on the contact probe 1.

In this embodiment, the plungers 11, 12 are provided at respective
ends of the metal pipe 13. However, any structure is allowable, so long as at
least one side of the contact probe 1 which is to contact a device to be

20 inspected is provided with a plunger. The metal pipe 13 assumes a length of
about several millimeters and is formed from, e.g., white metal (e.g., an alloy
consisting of copper, nickel, and zinc). A wire having a diameter of about 0.1
mm formed from, e€.g., an SK material (carbon tool steel material) or a

beryllium copper alloy is used for the plungers 11, 12, and the spring 14 is

25 formed from piano wire.
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the contact probe 1 is inserted serves as an outer conductor and the contact
probe 1 serves as a core conductor. The inner dianeter of the insertion hole
21 is determned so as to 10 yield predeterm ned i npedance on the basis of
Equation (1) in consideration of the outer dianeter of the contact probe 1
and a dielectric constant of a dielectric substance interposed between the
i nsertion hole 21 and thecontact probe 1. Wen the probe is used as a
signal probe for use with a DC or |owfrequency signal or the probe is used
as a power supply probe, the coaxial 15 structure does-not need to be

adj usted to speci flhe ngaidblaeR, 2 Sgcor agtaiing2the tbetadt rbbgs shoswch bat t he
nmetal block 2 is provided wwth only one contact probe 1. However, in an

actual i nspgsHtactnprobes fot be Retsignddlopdontadtprobey ifsiedse withhpewet suppliyt y of
contact probes as shown in Figs. 6A and 6B, which will be described |ater.

20 The thi akparalsRehieh Zre @ beltsrolighiintd lceptack wiigr theselasteddd! terenihgls af
pur pose; for exanple, an I C socket used for nerely coupling an IC to an

i nspect i on {OHC &r hdydule WwHiEh Ra ldeivide! taeie idpeBieddN ForSRstahE® Nthil dbritactbe
connected to a board connected to a coaxial cable or the |ike. However, the

netal &l océorabésvaérh YedsoristRAed in B DeRRS Strottupd droughtideBofmamandl Bodgy, ze of
25 about 30 to 50 mm per side. 12 The retainer 3 is for retaining the

contact profighlagaliRsihunt QHRBIN & Mtbomivial) df hBe iMsetidn BBI2Y entdlwhitht he
netal block 2. In this enbodinent, the retainer 3 is formed frominsul ati ve

substrates g gyrfyctdsdben iPpkbriaRiseray hacpsodtr cBaduEbalangl thekcohtact _
Specifically, each of the insulative 5 substrates 31 has a recessed section

3la conf or prapel Nsgapastadcdreeop@ddcetagsect i on of the netal pipe 13, and a
through hole 31 b for permtting penetration
The inner diameter of the insertion hole 21 is determined so as to

10 - vyield predetermined impedance on the basis of Equation (1) in consideration of
the outer diameter of the contact probe 1 and a dielectric constant of a
dielectric substance interposed between the insertion hole 21 and the. contact
probe 1. When the probe is used as a signal probe for use with a DC or
low-freguency signal or the probe is used as a power supply probe, the coaxial

15 structure does not need to be adjusted to specific impedance, such as 50 Q.
The drawing shows that the metal block 2 is provided with only one contact
probe 1. However, in an actual inspection unit, the metal block 2 is provided
with a plurality of contact probes as shown in Figs. 6A and 6B, which will be
described later.

20 The thickness and size of the metal block 2 varies according to a
purpose; for example, an IC socket used for merely coupling an IC to an
inspection board having wiring laid thereon, or an inspection jig to be
connected to a board connected to a coaxial cable or the like. However, the

metal block 2 usually assumes a thickness of about 3 to 8 mm and a size of

25 about 30 to 50 mm per side.
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of the plunger concentrically with the recessed sections 3la. Each of the

i nsul ative substrates 31 has a structure in which the insulative substrate
3l is fixed to the nmetal block 2 by unillustrated screws such that the
recessed 10 section 31 a becones concentric with the insertion hole 21 of
the metal block 2. Accordingly, the contact probe 1 is aligned with the
center axis of the insertion hole 21. Since the through holes 31b through
whi ch the plungers. 11, 12 penetrate are fornmed in the respective

i nsul ative substrates 31, the plungers 11, 12 project fromthe surfaces of
the insul ative suldder aetaingl.3 iS5 fohemetaming thessentably ptube deviabeosto be

I nspected, the plungers it, 12 are depressed to the surfaces of the

i nsul ati ve careentrically @lith thecnrsgrbon rievieaBll eof dbat aetalc dlodke 2est bblthished
bet ween el ectrode term nals of the inspected device and wiring patterns of
a W ring bosmbodinerdntheretdiatn ¥ s oahsdfadne ifsuatbe substnates Bhprevided on

pol yetherim de (PElI), 20 is used as the insulative substrate 31, the
recessed sepdthanaindduarfaces dhihe metaugbck@l eSpétiicaky) dmchhof the aesdidtivef or med
t hrough resin nolding and in accurate di nensions, even when the plurality

of conbact subsitratesl 34r kasira eegps€ed adectianr e gohfdmeing forsHapesta dwsend t he

I nsul ative substrate forned fromresin is preferable as nmaterial of the

i nsul at i ve sadiishrafttee 3detaFpipeimd; andfa threugh holes 81 laforvpermitisty peregratibnar e
formed fromthe above resin, the substrates 13 possess hi gh nechani cal
strengt h. |46f thee plumger aidncentsichlly withe $heB fecassedasdrtiongr 8tal t Baeh tdfithkness of
about 1 mm no warpage will arise and contact probes can be secured very
stably, evensuiaéve subdirgigs 3f haeat sinictyreoiheshich thenmesuialive puimstratle@iiis t he

i nsul ati ve substrates 31. However, another material may 5 al so be enpl oyed,
so |l ong as fixez tmtteeimbtal sbiobk 12 dydueikbsthated sorewbesuich dladt thensetedsede
characteristic and sufficient nmechanical strength.

10 - section 31a becomes concentric with the insertion hole 21 of the metal block 2.

Accordingly, the contact probe 1 is aligned with the center axis of the
insertion hole 21.  Since the through holes 31b through which the plungers. 11,
12 penetrate are formed in the respective insulative substrates 31, the
plungers 11, 12 project from the surfaces of the insulative substrates 31.

15 When being pressed by the device to be inspected, the plungers 11, 12 are
depressed to the surfaces of the insulative substrates 31, whereupon reliable
contact can be established between electrode terminals of the inspected
device and wiring patterns of a wiring board.

If an insulative substrate formed from resin; e.g., polyetherimide (PEI),

20 is used as the insulative substrate 31, the recessed sections 31a and the
through holes 31b can be more readily formed through resin molding and in
accurate dimensions, even when the plurality of contact probes 1 are arranged
at narrow pitches. For this reason, the insulative substrate formed from resin
is preferable as material of the insulative substrate 31. Further, if the

25 insulative substrates 31 are formed from the above resin, the substrates

13



Since the insulative substrates 31 serving as the retainer 3 are
constituted in the manner nentioned previously, so |long as the outer

di aneter of each of the. nmetal pipes 13 and the inner dianeter of each of
the insertion 10 hol es 21 have been set beforehand in accordance with
Equation (1), the inspection coaxial probes can be readily formed, by
fitting the extremties of the netal pipes 13 into the recessed sections
3la of thelnsulative substrates 31 and securing the insulative substrates
31 on the netal block 2 through use of screws, even when a plurality-of

contact pr gussesds dnigh anecoagpach! istrengéh.f df the insuldtivensalbsteates 131 ahe sach
enbodi nent, the insulative substrates 31 are forned to a thickness of about

1 nm Si ncdotrhed poatthickaesy oft disout dntnac tnopwakpeyelwill episeearbochtact probebe
i nsul ati ve substrates 31 are, not forned in a coaxial structure, none of

t he cont actcapr bbacuted oeryestably, @venanheéh hehdteisusfeconatt phesbedOoreniore e
| ength thereof. However, in a case where a coaxial probe was fornmed such

that the cakasrbvidediathé imsigativeoviistichtes 3a. pHowevet, ahdthemmdteealanapr
di aneter of the nmetal pipe 13 is set to 0.15 nm and the inner dianeter of

the iBsertdlses Heobmpldydds stelongoad thé materiabid thia drad exhiits Camiektrigiiobes in
a coaxial structure having a characteristic inpedance of 5092, return | oss

gener at ed hpsativéd ehsererdticrnbsufitieht @gaRasicasstraggtexanm ned t hr ough
sinmulation. As showmn 14 in Fig. 2, the return | oss assunes a value of -20

dB or less at a fiSapeeney idbulatibeusubsbratey 3Ir skpisg denhe, retdinee vageno
practical problem In the above case, since the inner dianmeter of each of

the insertigyhstifitééin te manaet niedtiond8previeusiyi so Ritly a8 ahaburRIdighe®pgt h can
be achieved 5 even if the coaxial cables are arranged adjacent to each
other at a ¢fidadh of tHe. rhetalPipes 13 and the inner diameter of each of the insertion
10 holes 21 have been set beforehand in accordance with Equation (1), the
inspection coaxial probes can be readily formed, by fitting the extremities of the
metal pipes 13 into the recessed sections 31a of theinsulative substrates 31 -
and securing the insulative substrates 31 on the metal block 2 through use of
screws, even when a plurality.of contact probes 1 are arranged in the form of
15 . anarray. s
In this embodiment, the insulative substrates 31 are formed to a
thickness of about 1 mm. Since the portions of the contact probes 1
corresponding to the insulative substrates 31 are not formed in a coaxial
structure, none of the contact probes is formed in a coaxial structure over the
20 entire length thereof. However, in a case where a coaxial probe was formed
such that the contact probes 1 are provided at a pitch of 0.5 mm; the outer
diameter of the metal pipe 13 is set to 0.15 mm; and the inner diameter of the
insertion hole 21 is set to 0.35 mm, to thus form the contact probes in a coaxial

structure having a characteristic impedance of 50Q), return loss generated by

25 the coaxial probe at frequencies was examined through simulation. As shown

14



Fig. 3A shows an inspection coaxial probe according to a second enbodi nment
of the invention. The nmenbers simlar to those in the first enbodinent wll
be designated by the sane reference nunerals, and the 10 repetitive
explanations will be omtted. In this enbodinment, the structure of an upper
portion of the contact probe 1 (i.e.,. the.structure of a portion of the
contact probe 1 where. the plunger 11 is provided) is provided with a
narrowed section 23 conmunicated w th a through hole 22 through which the
pl unger 11 penetrates. A retainer 15 33 is constituted of the netal block 2

havi ng t he indtig.oRethesetiindos 3sbamesd valersfi-20 dharaess asalfesduencgicer 32
I nt erposed between the narrowed section 23 and the end of the netal pipe

13. The t hranegin 1006Hz 27 léss. T Herrs, tieresudd he peadtical protdemas not to cont act
the plunger 11. The insul ative spacers 32 are fornmed from e.g.,

pol yet herim de. Asn t#é abbosrass, Ginge BB, inhbedriicter af 2RI sfrthefingdréon
I nsul ative spacer 32 is brought in confornance with the shape of the

i nsertion hedies 24 andet kD IBminhesuidiemeRchanriehl etreAgth fafh asesshidvaegct i on
32a which enables insertion of the end section of the netal pipe 13 is

fornedsi n tdercietietodiialandlsd & afrabtied bapdbat iovéacis paRe fat 3pitdhusftdngr, a
t hrough hol e 32b whi ch enabl es penetration of the 25 plunger 11 is fornmed in

the center mfn.t he recessed section 32a, and the 15 thickness "t" of the
i nsul ati ve spacer 32 is about 0.5 mm In Fig. 3A reference nuneral 8

desi gnat es an i nsiigit sansHowsManhirspetson fcear@A p?él@énac%pgdim%atpp@@ébﬁhﬂe film
and has a thickness of about 0.1 mm The insulation film38 is provided for

DL Wb IR COR he Mt TS (SeMBHS SiplaniS g, ST e
| C, cone i ngrb6difiertiwili bé dd¥igmatbal bpltaeksatne Irkfétensdcliumerals, and the
10 repetitive explanations will be omitted.

In this embodiment, the structure of an upper portion of the contact
probe 1 (i.e.,. the .structure -of a portion of the contact probe 1 where: the
plunger 11 is provided) is provided with a narrowed section 23 communicated
with a through hole 22 through which the plunger 11 penetrates. A retainer

15 33 is constituted of the metal block 2 having the narrowed section 23 formed

therein, and an insulative spacer 32 interposed between the narrowed section

23 and the end of the metal pipe 13. The through hole 22 is formed in
sufficient size so as not to contact the plunger 11.

The insulative spacers 32 are formed from, e.g., polyetherimide. As

20 shown in Fig. 3B, the outer dimension of the insulative spacer 32 is brought in

conformance with the shape of the insertion hole 21 and that of the narrowed

section 23. A recessed section 32a which enables insertion of the end

section of the metal pipe 13 is formed in the center of one side of the insulative

spacer 32. Further, a through hole 32b which enables penetration of the

25 plunger 11 is formed in the center of the recessed section 32a, and the
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potential risk is present, the insulation filmdoes not need to be provided,
regardl ess of the retainer 33. Aretainer 34 is provided on a | ower portion
of the contact probe 1 10 shown in Fig. 3A (i.e., a portion of the contact
probe 1 where the plunger 12 is provided). Specifically, the structure is
achi eved by setting the thickness of the netal block 2 to an extent to

whi ch the end section of the netal pipe 13. becones exposed, and
additionally formng a recessed section 24a and a through hole 24b in a
nmetal cover 24 (both being identical in shape with the 15, narrowed section

23 and t he thivkaggdh thof trelnbulalibe spatal 3Zvasold .5 nrhi xed to the metal bl ock
2 Wwith unillustrated screws by way of the dielectric spacer 32 having the

same shape as thaln @ig.t37e refipénce aLmiehdlrs ddsignariseanm fisubetionsfilmc@Rhiisut ed of
t he spacer 32 having the predeterm ned recessed section 32a and the through

hol e 32b f GbfRed frians,&.§., agitlyifdide MY Alndoleaes tdkMEess GRaddig 020 mn edEher m ned
recessed section 24a and the through hole 24b fornmed therein. An insulative

filmmay bensulavbsl gt @ist h@viticeior gPeesnttg eccurierideeof, wnpeha short cissuipf t he
metal biock 2. However, in this enbodi nent, such an insulative filmis

onmi ttes beGgwigh wduld BEHBWRRSISS califed aMehatsctiddettermintts bPRY devitk e i n the
drawi ng) of the nmetal cover 24 is connected to a wiring board 25 forned by

stacki ng a jpbpecibd tsuchiad ah NS, By iistetomadt wiihy thednb@l BRockannaehgdutR 16
i nspecti on equi pnent, and earth conductors are provided on the surface of

the wiringdeatisl g3Cidpreger! tHOMMRAARSh FRE LdSUYS nobinted td1®kepidvided,
necessity for inserting the contact probe 1 into the insertion hole 21, at
| east one egadafflegefheflretdifed ®$ertion holes formed in the 5 netal block 2
nmust be opened. Therefore, the previously-described narrowed section 23

cannot be formed @nrdiginer @R pfovafthohns &iwdroportieheof2the contact probe 1
10 shown in Fig. 3A (i.e., a portion of the contact probe 1 where the plunger 12 is
provided). Specifically, the structure is achieved by setting the thickness of

the metal block 2 to an extent to which the end section of the metal pipe 13. .,
becomes exposed, and additionally forming a recessed section 24a and a
through hole 24b in a metal cover 24 (both being identical in shape with the
18 narrowed section 23 and the through hole22). The metal cover 24 is fixed to
the metal block 2 with unillustrated screws by way of the dielectric spacer 32
having the same shape as that of the upper retainer. The retainer 34 is
constituted of the spacer 32 having the predetermined recessed section 32a
and the through hole 32b formed therein, and the metal cover 24 having the
20 predetermined recessed section 24a and the through hole 24b formed therein.
An insulative film may be provided on the metal cover 24 as in the
upper portion of the metal block 2. However, in this embodiment, such an
insulative film is omitted because, in many cases, the surface (i.e., the lower
surface in the drawing) of the metal cover 24 is connected to a wiring board

25 formed by stacking a plurality of films provided with wiring to be connected to
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Therefore, as shown in Fig. 3A the other end of each of the insertion holes
must be given a structure in which the netal block 2 is divided into two
sub-sections and one of the sub-sections is used as the nmetal cover 24 for
10 covering the remaining part of the sub-section. In such a configuration,
t he recessed sections 24a can be forned easily and inexpensively.

Therefore, the nmetal block 2 naybe constituted in a three-|layer structure,
and there can be formed the retainer 34 which fix both upper and | ower end
sections of the insertion hole 21 through use of a pair of 15 sets each

consi st i ng ia$pddienrajuibmenty @ind2<arindondietorsare girbvidedacie |Rfacewfither ,
since the retainers 33, 34 are constituted of the insulative spacer 32 and

met al , suchyigisgtberdekelusiveasficodnettedseciibhel cover 24, the contact probes
can be secured with a smaller thickness and greater strength than those

achi eved by only tSeca fsarbabia pesodsityr fak @seting nhé entadt LWrob@0l abadeent .
For instance, under the assunption that the | oad exerted on one contact

probe is 10ngértianthol®0q, aprRiadtbnecpldas dtich ¢fthdiiASsHion kg ftgmedaatHee  of
10 kgf in total is exerted on the retainer. However, even in such a case,

the rgtai naétafdbokU hiust BBtdpened! aTRetdieres o prdvidlishpeesciticaartwedet al
exists in 25 the nei ghborhood of the holes through which the plungers 11, 12

penetrate, sekfioANd3peatn@npeotforihitdl GMNRMh Sidbefeshal! ingbitivd aokoP4 al
structure are relatively 1long. Therefore, as can be seen fromresults of

exam nat i onridretdts, BStshovn PSEig. SROWAe idihér Bnd 4f ddth bRt insbARh heeBd
yi el ded by the coaxial probe at frequencies through sinulation anal ogous to

those showmigt bedgivén 8 Strdct@@URN@WhicRNBE MbtaMbletk 2 i€tdWided Ao @o- 20 dB
or less extends up to 28 GHz. Fig. 5A shows an inspection coaxial probe
accordi ng tgubasédiiond and one of the sub-sections is used as the metal cover 24 for

10 covering the remaining part of the sub-section.

In such a configuration, the recessed sections 24a can be formed
easily and inexpensively. Therefore, the metal block 2 may .be constituted in
a three-layer structure, and there can be formed the retainer 34 which fix both
upper and lower end sections of the insertion hole 21 through .use of a pair of

15 sets each consisting of the metal cover 24 and the insulative spacer 32.

Further, since the retainers 33, 34 are constituted of the insulative
spacer 32 and metal, such as the metal block 2 or the metal cover 24, the
contact probes can be secured with a smaller thickness and greater strength
than those achieved by only the insulative substrates 31 in the first

20 embodiment.

For instance, under the assumption that the load exerted on one
contact probe is 10 gf and 1000 contact probes are provided, a spring pressure
of 10 kgf in total is exerted on the retainer. However, even in such a case, the

retainer can sufficiently retain the contact probes. Moreover, metal exists in

25 the neighborhood of the holes through which the plungers 11, 12 penetrate,
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enbodi nent of the invention. The nenbers simlar to those in the first

enbodi nent will be designated by the sane reference nunerals, and the
repetitive explanations will be omtted. 10 In this enbodi nment, the netal
cover 24 is provided on either side of the netal block 2, so that the netal
bl ock 2 has a three-layer structure as described the above. The retainer 34
is fornmed in each of the nmetal covers 24 along with the insulative spacer
32. Moreover, the inner dianeter of the recessed section 24a formed in the
metal cover 24 is set so as to becone 15 greater than the inner dianeter of
the insertiand pottiens ffties wedtdah prdtse establishiby acdozkial Bieictweeare delatetlgr  of
the insulative spacer 32 is fornmed so as to becone substantially identical

wi th the inonag. dThesifere, ab damebe ssen fromreisalts of éxamirmationhsfthewetds Idskse
di aneter of the retainer 34 is slightly larger than that in the second

embodi ment . sHown iinsFRNc4, thderefimmidssr befng lieldedt bgtther obaxidl Polss satmes a
value of 0.15 mmand the inner dianeter of the insertion hole 21 assunes a

val ue of O.fBéquanciednahidigh sivaulatioAmahalogelist e theeessieowrenrt iklg. 24a is
formed so as to becone larger than the inner dianmeter of the insertion hole

21 by gboutfrégudnoymanye at welictha ¢eftirh Jadsasfi-00.dB beleesatentds umic2@iGHd t he
di aneter of the 5 coaxi al outer conductor which becones optinumas a

result of insertiqrigofbAashd@sdiapl BRpettiors Wasixiicerobehactosliigato ve pacer
32), thereby enabling an inprovenent in high-frequency characteristic. Fig.

5B shows anemb&gigfdritodf e NhaéntidrobeTide apethbags thmial eurthBse eifbed mestt of
the invention. The nenbers simlar to those in the first 5 enbodi nent wll

be desi gnat@gbbyinidit willnber @ésigeated byrheasame andeddhee hepetdls ¥ad the
expl anations will be omtted.
repetitive explanations will be omitted.
10 In this embodiment, the metal cover 24 is provided on either side of
the metal block 2, so that the metal block 2 has a three-layer structure as
described the above. The.retainer 34 is formed in each of the metal covers. .
24 along with the insulative spacer 32. Moreover, the inner diameter of the
recessed section 24a formed in the metal cover 24 is set so as to become
15 greater than. the inner diameter of the insertion hole 21 formed in the metal-
block 2. The outer diameter of the insulative spacer 32 is formed so as ta
become substantially identical with the inner diameter of the insertion hole 21.
In other words, the diameter of the retainer 34 is slightly larger than that in the
second embodiment. For instance, the diameter of the contact probe 1
20 assumes a value of 0.15 mm and the inner diameter of the insertion hole 21
assumes a value of 0.35 mm, and the inner diameter of the recessed section
24a is formed so as to become larger than the inner diameter of the insertion
hole 21 by about 0.15 mm.

In such a configuration, there can be maintained the diameter of the

25 coaxial outer conductor which becomes optimum as a result of insertion of a
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In this enbodi ment, the retainer 33 provided in the upper portion of the
netal block 2 is identical with that in the second enbodi nent. Specifically,
the retainer 33 is constituted of the metal block 2 having the narrowed
section 10 23, and the insulative spacer32. On the other hand, a recessed
section 25, which is larger in inner dianeter than the insertion hole 21,
is formed in the surface of the netal block 2 located at the | ower end
section of the insertion hole 21. A dielectric spacer 35 is inserted into
one. end section of the contact probe 1 and the recessed 15 section 25 of

the netal hiigektric diistahcd eghe i inspatder SSaders 32)f etheseled enablingnadba
whose di aneter conforns to the outer dianeter of the extremty of the netal

pi pe 13, angpeoddmentdn High-fredbbnéyhciearabtenstieh t he plunger 12 penetrates
concentrically with the recessed section 35a. Since the dielectric spacer 35

is not fixedin tlm'i% 5Bagifows R Gpertibn é’éh)@éloﬁﬁabb aBcoreling ity ed feuither .
However, the netal block 2 is usually fixed wt screws while a | ower

portion of dmBodiRiet &f GaK ifvarftiBhl NSTHE niéMbags sithildr tdehodé rihntheb@ipgtd S
formed frommnultiple layers. As a result of the netal block 2 being

fastensd t Gerhbediment NWillbBEr dbsigndtée t%) eheCddrhé reRaeRte Furmérald, xafd fthem v,
and the contact probe 1 is also fixed concentrically with the insertion hole

21. 25 In trapstipbeghlaRMtionsowllitiedbmitfed36 is constituted of the netal block 2
having the 19 recessed section 25; the dielectric spacer 35 having the

recessed section Fpahisadtbddientl Pieofetainbe 335 ovitled nhpeVippeidpdrEandfs>. Wth

such a configuration, the contact probe |I can be fixed concentrically with

the insertitaa éelaebRtk Pistdéntidab@ithrkal inkhe Gecdnd iehtbodimient Ul Siiedifcaiipacer
32, and the dielectric spacer 35. Fixing of the contact probe 1 can be
achi eved withh reffn@f 3RisSeBnstitlited Wi Hes nfdtaCioBBR Pehdving e harrb@edcidigion
10 23, and the insulative spacer 32.
On the other hand, a recessed section 25, which is larger in inner
diameter than the insertion hole 21, is formed in the surface of the metal block
2 located at the lower end section of the insertion hole 21. A dielectric spacer
35 is inserted into one.end section of the contact probe 1 and the recessed
t5 - section 25 of the metal block 2. The dielectric spacer 35 has a recessed
section 35a whose diameter conforms to the outer diameter of the extremity of
the metal pipe 13, and a through hole 35b through which the plunger 12
penetrates concentrically with the recessed section 35a.
Since the dielectric spacer 35 is not fixed in this state, the contact
20 probe 1 is not fixed either. However, the metal block 2 is usually fixed with
screws while a lower portion of the metal block 2 remains in contact with the
wiring board 5 formed from multiple layers. As a resuit of the metal block 2
being fastened to the wiring board 5, the dielectric spacer 35 is fixed firmly,

and the contact probe 1 is also fixed concentrically with the insertion hole 21.

25 In this embodiment, a retainer 36 is constituted of the metal block 2 having the
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a non-coaxi al portion. In this case, inpedance m smatch can be corrected by
adj usting the depth and inner dianeter of the recessed section 25.
Consequently, there is yielded a nmerit of the ability to i nexpensively 10
manuf acture a hi gh-performance coaxial probe. Fig. 5C shows an inspection
coaxi al probe according to a fifth enbodinment of .the invention. The
menbers simlar to those . in- the first enbodinent will be designated by
the sane reference nunerals, and the repetitive explanations will be
omtted. 15 In this enbodinent, an insulative spacer 37 to be used -for

retaining dressodisactiorPRobteldichcefN§padattIThaVing the FééessRacRictidn B5a
provi ded. around the netal pipe 13 of the contact probe 1, and a second

spacer 37b gh@hélaffoudth RERWBERGhthetWiging/bvdggss 11, 12. Further, a retainer
38 is constituted of "the netal block 2 'n which steps 26, 27 corresponding

to the spacers 37apnitR7Rudd ar %pﬁﬁ’ﬂ!]urfﬁﬂon,aﬁﬁeacbﬁfaéi NSroba9 11 ScrP e | findged of
the nmetal cover 24 in which simTar steps 26, 27 are fornmed. Wth such a

configurati ghncdritGeadiys Witht e iSRat6h BdleCon B 6y "B infletd) BibERIZ {HeNd
shape. Different matérials can be used for the two rings. Specifically, the

only requi I pigBiRktive ¥pabBE3d ) 4rid tHePdieRICtY Spacerd®, €TFMAG o?%&@&ﬁ@@izgffdﬂet y

between the contact probe 1 and the insertion hole 217 and the first
spacer 37a qQgp BEOACHIEH With Tde b EGHANGRImEEH &tdntbon ,%mreepedulbﬁg first

spacer 37a can be forned from pol ytetrafl uoroethyl ene having a sma

di el ect i ¢ gOBH At Ibrifor. N IAKARSase! irAbutindd RishdcA®ahbd bbbt

enbodi nent, the I nfluence of 1 npedance mat ch can be inhibited wthout 5

o ens 90! 19 83kl AR, oyd MBS spe 5.
Consequently, there is yielded a merit of the ability to inexpensively

10 manufacture a high-performance coaxial probe.

Fig. 5C shows an inspection coaxial probe according to a fifth
embodiment of the invention. The members similar -to those .in. the first
embodiment will be designated by the same reference numerals, and the
repetitive explanations will be omitted.

15 In this embodiment, an insulative spacer 37 to be used for retaining
the contact probe 1 is constituted of a first spacer 37a provided. around the
metal pipe 13 of the contact probe 1, and a second spacer 37b provided
around each of the plungers 11, 12. Further, a retainer 38 is constituted of
the metal block 2 in which steps 26, 27 corresponding to the spacers 37a, 37b

20 are formed, and a retainer 39 is constituted of the metal cover 24 in which
simitar steps 26, 27 are formed.

With such a configuration, the insulative spacer 37 can be formed in a
simple ring shape. Different materials can be used for the two rings.

Specifically, the only requirement for the first spacer 37a is to ensure

25 concentricity between the contact probe 1 and the insertion hole 21, and the

20



contact probe 1. The contact probe 1 is fixed by the surface of the second
spacer 37b contacting the end face of the netal pipe 13, and anot her surface
of the same contacting the netal block 2 or the netal cover 24. Since the 10
| ongi tudi nal force of the contact probe 1 is large, the contact probe 1 can
be sufficiently retained through use of polyetherimde (PEl) having high
mechani cal strength and a thickness of about 0.3 mm Since PEI has a high
dielectric constant, and the inner dianmeter of an outer conductor nust be

| arger than the outer dianeter of the core conductor of the coaxi al

structure. firsbspioer\3ra dbbe nodrequicsduchomechanieal sthengtar r Gvepdforeggehs 11, 12
and have high dielectric constants. Hence, it is preferable for the

di el ectric frenspacdr aral danebe dotraed dremepaytetrafilbmetiedons Mevanea smhalit o be
| arger, because a contact area between the second spacer 37b and the netal

bl ock 2 or dieleetricacbnstapd aretaetpicknbes sefic ahdut msemm./b Andnt tree rthirdl cover
24 can be nmade large, so 20 that the second spacer 37b can retain the

contact praisbddifriegit the irfliehbé sofeirpedianeatmishiEtch igast bs iakieited Aaithag t he
sane dianeter as that of the insertion hole 21. However, the first spacer

37a me§y be igiylesment of avbiceease irgihel dlametaresf thd dsuldtile sgadehe i nsertion hol e
21 and is press-fitted into the insertion hole 21. Since no | ongitudinal

force is exerted ghetdeohdrspacepaZbris &&r éhsringhe tomgiRelindd polRionast the
retained sufficiently. As a matter of course, 21 inpedance matching in

accordance guritictEsrabei P THe ceptach rawed i eigetkeddiy e Buifage @FaNe Aecond
structures, by nmaking the inner dianeter of the step 26 slightly larger

than the i ngpricefli3abaioptadlingtthe entsfidel GMhBahétal pipen$3] and BRotHer sdirface
enbodi ment, thereby enhancing the high-frequency characteristic and form ng

5 a space tof the ssRé doptadtieigathal metdinslotk 2sér tRaawitalBdever/ 84, MeSintenRgd above,
according to the coaxial probe of the present

10 longitudinal force of the contact probe 1 is large, the contact probe 1 can be
sufficiently retained through use of polyetherimide (PE!) having high
mechanical strength and a thickness of about 0.3 mm.. Since PE! has-a high
dielectric constant, and the inner diameter of an outer conductor must be larger
than the outer diameter of the core conductor of the coaxial structure.

15 However, the core conductors-are the narrow plungers 11, 12 and have high -
dielectric constants. Hence, it is preferable for the dielectric constant and the
outer diameter of the second spacer 37b to be larger, because a contact area
between the second spacer 37b and the metal block 2 or a contact area
between the second spacer 37b and the metal cover 24 can be made large, so

20 that the second spacer 37b can retain the contact probe 1 tightly.

in this embodiment, the first spacer 37a has the same diameter as
that of the insertion hole 21. However, the first spacer 37a may be given a
diameter slightly farger than that of the insertion hole 21 and is press-fitted into

the insertion hole 21.  Since no longitudinal force is exerted on the first spacer

25 37a, the contact probe can be retained sufficiently. As a matter of course,
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I nvention, the contact probe 1 is fixed in the insertion hole 21 forned in
the netal block 2 wwth a gap between the outer wall of the contact probe 1
and the inner wall of the insertion hole 21 so as to establish the coaxi al
structure 10 constituted of the core conductor and the outer conductor by
way of the dielectric substance having a relative dielectric constant s, of
nearly one. | npedance of 50 92 can be achi eved, by making the inner

di aneter of the outer conductor about 2.3 tinmes as large as the outer

di aneter of the core conductor. Consequently, a. coaxial structure can be

fornmed throjighedtireoimatchihy aonbdeird@icdavilh hByhabra(1pusay sk aaaHiredf
about 0.15 nm even when the pitch between electrode termnals is about 0.4

mm  Ther ef opgiweert X todxiaPstebstursd By MaRingPiel et Ritarhepesfttherstepreade
obt ai ned i nexpensively w thout involving occurrence of a | oss, which would

ot herwi se bgligtlysigegdithbRehe i iNAGICHiARTReObf thet MYRAIrEHORERY | #9in B e, an
I nspection unit for inspecting a device through use of the above coaxi al

probe will bmbdefaent @seraby Rnhaheingnae High-freasenS chirpta stiéBand #fmirfg socket

for inspecting an 1C or a nodule circuit is exenplified. The inspection unit

i s proy dedawigabe it bel el fof pitbRfhg ePfhes sPdcdrB74.he netal bl ock 2 such that
extremties of the retractable plungers 11, 12 are 25 protruded fromthe

upper and |over faggmértidried a66w, Rcerding tobRehcsixidlinsrobdofRhecHi@kast

xidl
probes 41 is identical with that showmn in" Fig. 1 B. The RF signal contact

probe 41 i sifahfibRethe'téritabt brhd NS FixeaNnhPkeinddrtionr R&E 2 NfdMfd R e bl ock
2 by the insulative substrate 31 (retainer) while formng a gap between the

outer peri phadtyl Kbck DavitPaRBIbARWRBA tHd calst WaBof tHeSddrtactVbbe af and the
insertion 5 hole 21. Thus, a coaxial structure of the predeterm ned

gihg:]:f:t g(r)intsgn;:r{ér waPeAangeinsertihhhenedl b erNicaekiaplishehadtaneat stetie RF
10 constituted of the core conductor and the outer conductor by way of the
dielectric substance having a relative dielectric constant g; of nearly one.
Impedance of 50 Q can be achieved, by making the inner diameter of
the outer conductor about 2.3 times as large as the outer diameter of the core
conductor. Consequently, a coaxial structure can be formed through use of a
156 contact probe 1 having an outer diameter of about-0.15 mm even when the
pitch between electrode terminals is about 0.4 mm. Therefore, a coaxial
probe capable of performing inspection can be obtained inexpensively without
involving occurrence of a loss, which would otherwise be caused by the
inductance of a connected section.
20 Next, an inspection unit for inspecting a device through use of the
above coaxial probe will be described with reference to Figs. 6A through 7B.
An IC socket for inspecting an IC or a module circuit is exemplified.
The inspection unit is provided with RF signal contact probes 41 in

the metal block 2 such that extremities of the retractable plungers 11, 12 are

25 protruded from the upper and lower faces of the metal block 2. Each of the
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probe 41 is an earth probe 42, wherein the netal pipe 13 shown in Fig. 1 B
is fitted directly within the insertion hole of the netal block 2. A guide
plate 43 for positioning an ICis placed on the upper surface of the

i nsul ative substrate 10 31 and fixed to the insulative substrate 31 al ong
with the netal block 2 by screws 44. The |lower insulative substrate 31 in
the drawing is also fixed to the netal block 2 by screws 45. Reference
nuneral 46 designates positioning pins used for fixing the IC socket to the
wiring board 5. As shown in. Fig. 7B, the IC socket is fixed on the wiring
board 5 15RFhoomtagtt prebesf4 1t isadentied ivoth that ghowndif, Fighd Beudtw RResighalnger s
12 | ocated on the lower parts of the contact probes 41 are retracted. As a
resul t, thecomtactngrobbodt is Petaimédt Withinrtbiel inséntienshdis t21afenidt ar thebmetalht into
contact with each other and fastened together by unillustrated screws.
Further, whielock2 hyCtHe insutativessulistditeadd (petesmepwhiaifoshing @ @apstsetdesnct i on
43a (see Fig. 6B) of an 20 upper guide plate 43, the correspondi ng upper

pl unger 11 fhe alteopetigiiers of the coiytachprabe 41 and thee interier wall dbhihesipsénigon14
provided in the contact probe | (see Fig. 1 B), one of electrode termnals

47a of 5t he héle421i s Thght by coakiattstiuzdrey of chengeddetemhinedt khardcteristic 11 of
the contact probe 1. The ICis eventually connected to the inspection

equi pent  cipprizihed it cadhieved. r iAgobtaet ¢robe 20jddeat ¢btherRP | digali disiestt | on of
an electrical characteristic of the IC. 23 Incidentally, the RF signal

contact prop@bélirinaeeked probsnRiwiaireint thedaetd @ipe nalshaiwri ieFigC187si S
enbodi ed as the coaxi al probe 41. Hence, inpedance matching is achieved

bet ween t hefittdd difectiydwithiey twerinsgrtibadiale of tisnehdianbiecke A Guite piate 48
i nspected accurately without loss. 5 Wien the plurality of electrode

term nal s ofor tpasitioGing7ami€ is pravect @ thecuppert fiefaver ofipelinsuldtibe Bubsteateof t he
| C socket, the wiring board 5 is
10 31 and fixed to the insulative substrate 31 along with the metal block 2 by
screws 44. The lower insulative substrate 31 in the drawing is also fixed to
the metal block 2 by screws 45. Reference numeral 46 designates
positioning pins used for fixing the IC socket to the wiring board 5.
As shown in. Fig. 7B, the IC socket is fixed on the wiring board 5
15 through use of the positioning pins 46, whereupon the plungers 12 located on
the lower parts of the contact probes 41 are retracted. As a result, the wiring
board 5 and the irisulative substrate 31 are brought into contact with each
other and fastened together by unillustrated screws. Further, when an IC 47
is inserted and pressed against a recessed section 43a (see Fig. 6B) of an
20 upper guide plate 43, the corresponding upper plunger 11 is also depressed.
By upward driving force of the spring 14 provided in the contact probe 1 (see
Fig. 1B), one of electrode terminals 47a of the IC 47 is tightly, electrically
connected with the plunger 11 of the contact probe 1. The IC is eventually

connected to the inspection equipment connected to the wiring board 5,

25 thereby enabling inspection of an electrical characteristic of the IC.
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constituted into a nmultilayer structure. Further, wiring is formed such that
respective wiring patterns assune specific inpedance of 50 SZ or the |ike.
The invention is also applicable to another inspection unit such as the 10
i nspection jig shown in, Fig. 8 Even when an ICis for high-frequency,

hi gh- speed purposes and the el ectrode termnals are fornmed at a very snall
pitch, the IC can be inspected very stably.through use of the coaxial cable.
of the present invention without involving attenuation of a signal. In the
case of the above IC socket, the retractable plungers are 15 provided at
bot h ends oncederitalborthacRF psighal. coitaety probe d1acaomrsestedhdo caroiRF ebéctidde ends
Is always fixed on the wiring board, the plunger at the one end may be

om tted, antbrsirtofthe 8l4Fyis embadipdastte sombtialgrobeldder iHenceT mapedancet he
retractabl e plunger nay be provided at the other end of the contact probe
whi ch i s tomaéchHimg igathieved betwaercthewWCt 477 bhe the syirirng bdamdiedi ared h@fceMhehough
the present invention has been shown and described with reference to

speci fi c prK 47 rcad mninsgeoiet sccuvatelyoushaltdoges and nodifications will be
apparent to those skilled in the art fromthe teachings herein. Such

change§ and nodi f iwhenahe peraityeobblectrode dernideksnefdthieol Cc d7reare vadnieoteiche
spirit, scope and contenplation of the invention as defined in the 25

appended cl @ithsthe2 4vitihi\Toddpd CE AbWRERY Sf the D socketctherwidngxbedrdpBole,
conprising: a conductive block, formed with a first face, a second face and

a through bohstitatedniets iangndiltiayéi ssucfuase Rodhéhewisiggordidraee; sacke anstact
probe, conprising: a conductive pipe; and
respective wiring patterns assume specific impedance of 50 Q or the like.
The invention is also applicable to another inspection unit such as the

10 inspection jig shown in: Fig. 8. Even when an IC is for high-frequency,
high-speed purposes and the electrode terminals are formed at a very small
pitch, the IC can be inspected very stably through use of the coaxial cable of ..
the present invention without involving attenuation of a signal.

In the case of the above IC socket, the retractable plungers are

16 provided at both ends of each contact probe. However, in a case where one
of the ends is always fixed on the wiring board, the plunger at the one end may
be omitted, and substituted by fixing means such as soldering. That is, the
retractable plunger may be provided at the other end of the contact probe
which is to be brought into contact with the inspected device.

20 Although the present invention has been shown and described with
reference to specific preferred embodiments, various changes and
modifications will be apparent to those skilled in the art from the teachings
herein. Such changes and modifications as are obvious are deemed to come

within the spirit, scope and contemplation of the invention as defined in the

25 appended claims.
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a conductive plunger, retractably provided in at a first end of the pipe,
the plunger being to be brought into contact with a device to be inspected,
and a first retainer, conprising a first insulative nenber retaining the
first end of the pipe in the vicinity of the first face of the bl ock, such
that the pipe is coaxially held within the through hole and such that an
outer periphery of a part of the pipe directly oppose an interior wall of

the through 38‘53 lﬂ lE Eﬁ gl ng an air gap therebetween. 2. The inspection
coaxi al pr S tn claim1, wherein: the first insulative nenber
is a substrate provided on the first face of the block, and forned with a
recess and a through hole communicated with the recess; and the first end

of the pipd.is fAntinepedtinnocedxialpeoke scasoptisingiat t he pl unger coaxi ally
extends through _the through, hol he...sub The i.n ctign_coaxi al
probe as set foftf® pqiuqﬂvgi Fﬂofﬂ 33@?% With 8¢ r§t5{‘ac'§n0a p?ﬁﬁongnF%P A8 fhrough
hol e of th%r@h@ﬁhoﬂéc@%é&mgqhe fir§iFateé hﬁ& th&Set&id KpeTeTber is a spacer
formed with a recess and hrough hol e comunicated with the recess;

and 5 the first amﬁa@ttprobenmmemsmg inserted into the first end portion of
the 6 through hoI he f.irs nd of the pipe is fitted into the recess,
such that the 7 g‘l’ételgagépﬁ'léﬁextends t hrough the through hole of the

spacer and the 8 éfwhwgbtnr@ Pﬁ.urﬂjert h@tré&bﬁwr@r&ﬁudeh th afhe fitdis@ref lof qRe coaxi al

probe as set forth in claim furt her conprising a conductive plate,
formed wit Ipipe.f thesplungsss beiagdte be rts'ouglrrtr #tghcontasb|withc cmdeviesattedbei t h t he
first rece?ﬁSpecped,%ln%te bei ng provided on the first

a first retainer, comprising a first insulative member retaining the first
end of the pipe in the vicinity of the first face of the block, such that the pipe is
coaxially held within the through hole and such that an outer periphery of a part
of the pipe directly oppose an interior wall of the through hole while forming an
air gap therebetween.

2. The inspection coaxial probe as set forth in claim 1, wherein:

the first insulative member is a substrate provided on the first face of the
block, and formed with a recess and a through hole communicated with the
recess; and

the first end of the pipe is fitted into the recess such that the plunger
coaxially extends through the through hole of the substrate.

3. The inspection coaxial probe as set forth in claim 1, wherein:

a first end portion of the through hole of the block is narrowed;

the first insulative member is a spacer formed with a recess and a
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4 face of the block, wherein: 5 the first insulative nenber is a spacer
formed with a second recess 6 and a second through hole conmunicated with
the second recess; and 7 the first insulative menber is inserted into the
first recess and the first 8 end of the pipe is fitted into the second
recess, such that the plunger coaxially 9 extends through the first through
hol e, the second through hole and the 10 through hole of the block. 1 5.
The inspection coaxial probe as set forth in claim1, further 2 conprising
a second retainer, conprising a second insulative nmenber through 3 which a
second £nd akrdugg holpeonimuritaiedesith the fezegscamd ty of the second face of 4
the block, 5 wherein the contact probe is electrically connected to a wiring
board % on which & firstpesulaive menthertisiinserte inte ther fisst tdnel pertiondbfehd of
the pipe. 26 1 6. The inspection coaxial cable as set forth In claimb5,
wherei 6 2 tArdughstiole epelsthei fistf endrefithenpipeds fitted toftlae eecdsst Bachltivatkhe 3 t he
second I nsul ative nenber is a spacer formed with a second 4 recess and a
t hroughy hol elesgerusoeatied extdrist tieosgieand theswgts hofe tofiethepspsader! and ithé ed
Into the first recess and the second end of the pipe 6 is fitted into the
second g ecegprolgicivle pithé babstestend and of the pipe is 7 electrically
connected to the wiring board via the through hole of the spacer, 8 while
the spacer is held by the wiring board within the first recess. 1 7. An
apparatus for inspecting an electrical characteristic of a device, 2 the
appar atus cofipri si e Indgections peakiapprobaxiasl set ofeethasn s elairhortt hfurtheg! ai m
1; and 4 a wring board, on which an inspection circuit |Is provided, and to
2 comprising a conductive plate, formed with a first recess and a first through

hole communicated with the first recess, the plate being provided on the first
face of the block, wherein:

the first insulative member is a spacer formed with a second recess
and a second through hole communicated with the second recess; and

the first insulative member is inserted into the first recess and the first

end of the pipe is fitted into the second recess, such that the plunger coaxially

o o ~N O O »~r W

extends through the first through hole, the second through hole and the
10 through hole of the block.

1 5. The inspection coaxial probe as set forth in claim 1, further
2 comprising a second retainer, comprising a second insulative member through
3 which a second end of the pipe is retained in the vicinity of the second face of
4 the block,

5 wherein the contact probe is electrically connected to a wiring board
6 on which an inspection circuit is provided via the second end of the pipe.
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5 : which a second end of the pipe Is electrically connected. 8. The
I nspection coaxial probe as set forth in claiml1l, wherein the contact probe

further conprises a spring inserted in the conductive pipe to force the
conductive plunger outwardly. 27 ‘

1 8. The inspection coaxial cable as set forth in claim 5, wherein:

2 a first recess is formed on the second face of the block;

3 the second insulative member is a spacer formed with a second
4 recess and a through hole communicated with the second recess;

5 the spacer is fitted into the first recess and the second end of the pipe

6 is fitted into the second recess, such the!t the second end of the pipe is

7 electﬁbatly connected to the wiring board vié the through hole of the spacer,

8

‘while the spacer is held by the wiring board within the first recess.

7. An apparatus for inspecting an electrical characteristic of a device,
the apparatus comprising. - -

. the inspection coaxial probe.as set forth in.claim 1; and
a wiring board, on which an inspection circuil Is provided, and to
- which a second end of the pipe is electrically connected.

o obh o N =

-~

8. The inspection coaxial probe as set forth in claim 1, wherein the

contact probe further comprises a spring inserted in the conductive pipe to
force the conductive plunger outwardly.
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