1 DESCRIPTION PROBE UNIT 5 TECHNICAL FIELD [0001]The present invention relates to a probe unit
for housing a conductive probe that performs input and output of a signal in an electrical characteristics
test for a semiconductor integrated circuit or the like. 10 BACKGROUND ART [0002]In an electrical
characteristics test for a semiconductor integrated circut such as an IC chip, a probe unit is used that
houses a plurality of conductive 15 probes at predetermined positions corresponding to an arrangement
pattern of external electrodes included in the semicanductor integrated circuit. The probe unit includes a
probe holder that has a plurality of hole portions o WRiBH  Shltact probes are inserted, and, both end
portions 20 of the conductive probe held by the probe holder are brought into contact with an electrode of
the semiconductor integrated circuit and an electr, %ﬂrﬁ:wt substrate for outputting a test signal,
respectively, to electrically connect the semiconductor integrated circuit and the 25 circuit substrate (see
Patent Document 1 for example). [0003] Patent Document 1: Japanese Laid-open Patent Publication No.
2002-107377PISCESPIVBA. Ot E}J_‘gﬁENTION 30 PROBLEM TO BE SOLVED BY THE INVENTION

[0004]In recent y fema rowm for a probe capa le of carrying lar current ith a current
value of about 10 ef(%%% for per Sr |ng gt st on mb miton l?uc {&S S prgge it ¥or
housi ng a conductive probe that performnms input and out put

of a signal in an electrical characteristics test for a
sem conductor integrated circuit or the |ike.
10
BACKGROUND ART
[ 0002] In an el ectrical characteristics test for a
sem conductor integrated circuit such as an IC chip, a
probe unit is used that houses a plurality of conductive
15 probes at predeterm ned positions corresponding to an
arrangenent pattern of external electrodes included in the
sem conductor integrated circuit. The probe unit includes
a probe holder that has a plurality of hole portions into
whi ch contact probes are inserted, and, both end portions
20 of the conductive probe held by the probe hol der are
brought into contact with an el ectrode of the sem conductor
integrated circuit and an el ectrode of a circuit substrate
for outputting a test signal, respectively, to electrically
connect the sem conductor integrated circuit and the
25 circuit substrate (see Patent Docunent 1 for exanple).
[ 0003] Pat ent Docunment 1: Japanese Lai d-open Patent
Publ i cati on No. 2002-107377

DI SCLOSURE OF | NVENTI ON

30 PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0004] In recent years, a demand is growing for a probe
capabl e of carrying large current with a current val ue of
about 10 to 20 A for performng a test on a sem conductor



2 for an automobile control system or the like. To meet this demand, it is necessary to make the diameter
of the probe large. However, there is a problem in that when the maximum diameter or a pitch between
electrodes of the 5 semiconductor is 1 mm or smaller, the diameter of the probe needs to be made even
smaller, resulting in reduced current-carrying capacity. Furthermore, in a test in which two probes are
needed for each terminal as in the four-terminal measurement, probes with small diameters are 10

needed, which leads to reduction in_current-car?/ing capacity. [OOOS]Th; resent invention has been
made in view of tHe”5b80e M@ TRL!-Eo5i8RE bfthe ¥rd<et Hvddtfon { grovia-é’ aTBdbe! (Wit capable of
preventing reductidenarikh cutrentcaayegseapadtity daé&do tshreedlicadediameater oha grobbe MEANS FOR

SOLVING PROB%%M%QOOG]_‘E%%_/E thﬁ{gp@l@;@ q_ﬁjg;lm%?tpw]e Cﬁﬁgtaqm%y]e lZQ‘athe object, a probe

unit according to jresent invention includes: a plurality of large diameter probes, each of which is
formed by using cBRYLEWR HhASEBLANA s @xBAiddblEh WEBRAgRLERHA @ftestieh; &Murality of small

diameter prolwes, eaeh &b Mdlieh 63 farsned Mnhusing ghlganductive raptaral @ndohas aedipmsier smaller
than a diameter of eac(:jh Iatrgebdiame(}er robe; a | r?e-diameteT Probe holderéhat includes a plurality of
large hole portiong(\?v%léh mdiv%uréﬂy%o d the f)mira iﬁ/rof [aFge dla'lrﬂgte'rnpr[)%egfzgﬂd a plurality of
reception hole portionhse80-etr g Whichapas iat diamdter hedlleptiean iandianietet of savhilatye hole

portion, communiggigs yifhagy Ane AbkeRIV Aty O daraehateRertigas; andeceiygs.an end portion of
the small diameter probe so that the end portion _ _
term nal measurenent, probes with small dianmeters are
10 needed, which leads to reduction in current-carrying
capacity.
[ 0005] The present invention has been nmade in view of
the above, and it is an object of the present invention to
provide a probe unit capable of preventing reduction in
15 current-carrying capacity due to a reduced di aneter of a

pr obe.

MEANS FOR SOLVI NG PROBLEM
[ 0006] To solve the probl em descri bed above and achi eve
20 the object, a probe unit according to the present invention
includes: a plurality of |arge di aneter probes, each of
which is fornmed by using conductive material and is
extendable in a longitudinal direction; a plurality of
smal | di aneter probes, each of which is formed by using
25 conductive material and has a dianeter smaller than a
di anmeter of each | arge dianeter probe; a |arge-dianeter
probe holder that includes a plurality of |arge hole
portions which individually hold the plurality of |arge
di ameter probes; and a plurality of reception hole portions,
30 each of which has a diameter smaller than a di aneter of
each | arge hole portion, communi cates with any one of the
plurality of large hole portions, and receives an end
portion of the snmall diameter probe so that the end portion



3 comes into contact with the large diameter probe, wherein each set of one of the large hole portions and
corresponding one of the small hole portions that communicate with each other pierces through the large-
5 diameter probe holder in a thickness direction; and a small-diameter probe holder that includes a
plurality of small hole portions which individually hold the plurality of small diameter probes while
preventing the small diameter probes from coming off and which pierce through 10 the small-diameter
probe holder, and that is stacked on the large-diameter probe holder so that each of the small hole

portions communiG2MESwitREhyF8RE 3¢ théoidtaliflfof AEPHBhAHBE PorBEREEWhERGH Yehtral axes of the
large hole portion eachtheesmail hohe pottiar thdtasapenuwlieatpdtd ivithseactdother are separated from

each other, and ”k%P_‘Pé@'HXrPJi alg)ngleopogti?@ssciﬁﬁqdqqtgy%s ItrilQJﬁsJoqrﬁgps which are adjacent to

each other and of which central axes are separated from each other by a distance shorter than a distance
between central aX88 WveahRy&RbhAAPOrEdHE thatl rec@srédPditiAg tHehé AvBSmall hole portions.

[0007]In the FHOijUEHﬁC@E)f@F\GHQ thglmgsenhirwenﬁpam%%%t f@f%@tthgﬁpvgmp@described above,
each large diameter Ir?t_)e .mcluﬁes a flrsggl%ngqﬁ Whltcﬂa{? '25 folgwﬁ?d appr X|mafe|I¥ in afneedle-shape, a

second plunger of Which t‘ijp') '5liéhted iR°% ditechish opposn'e% %f?hgfili)srtaplunﬁepand which is

brought into contag@lith &y enpasftthersmalhididmeteti priotes| hyd el dlastie rpem@ridfwhich one end
portion in the longgudingl diregtighds S0 %t,t%qj&d W]meefiﬁtgylérp\gqrn%nq the ofhgr end portion is attached

to the second plunger, and which is extendable in the longitudinal direction. [0008]In the probe unit
according to the pE&&R! AinDEARGS ab'XTTERATIA I TihvetbBESLiE £568vE A A% the second
plunger formoa plane sukstantiayrpoemaptothe looigitadinadirechian afshetlargesdiaometengrobes.

5[0009]In the prohe. ynit : ing.to e inventio set forth | in ion ribed above,
the Iarge-diametet; Srcaéeaéﬁg%{i]r%&uégé %ﬂfﬁggﬁggtrgge ?h@%hc%gs? ﬁhg ]?ir?tﬁp u\ég@rg w §§ %Ilowing tip
portions of the firsP IUAGHTS 16 BEERhESEESanl hisedndofifostfatehe plural ity of

reception hole portions, wherein central axes of the large
hol e portion and the small hole portion that conmunicate
15 wth each other are separated fromeach other, and the
plurality of small hole portions include two snmall hol e
portions which are adjacent to each other and of which
central axes are separated from each other by a distance
shorter than a di stance between central axes of two | arge
20 hole portions that are corresponding to the two small hol e
portions.
[ 0007] In the probe unit according to the present
invention as set forth in the invention described above,
each | arge di aneter probe includes a first plunger which is
25 fornmed approximtely in a needl e-shape; a second plunger of
which tip is oriented in a direction opposite to a tip of
the first plunger and which is brought into contact with
any one of the small dianeter probes; and an el astic nenber
of which one end portion in the longitudinal direction is
30 attached to the first plunger and the other end portion is
attached to the second plunger, and which is extendable in
the |l ongitudinal direction.
[ 0008] In the probe unit according to the present



10 that is stacked on the first substrate and on the small- diameter probe holder, and receives end
portions of the small diameter probes held by the small-diameter probe holder. [0010]In the probe unit
according to the present 15 invention as set forth in the invention described above, the large diameter
probes are pogo pins. [0011]In the probe unit according to the present invention as set forth in the
invention described above, tips of the pogo pins, the tips being in contact with the 20 small diameter
probes, form respective planes substantially normal to the longitudinal direction of the large diameter
probes. [0012]In th8'58bb UhiPScSSihi gofgr{ the Prddiit ifV&HdrPEs L85 FrP it RntiBn described
above, 25 the large-gianfietenhgrelee trodder inohyslesf a finet substiate thatlsoldstthalpogo pins while
allowing tips of th pips, i cﬁ ' i copt ith the.s di rpr 0 be exposed;
and a second sub%ﬁgtgég Ithe?t%svs}t%clﬁ)g) glﬁt%@%s% sm?gsqrga%t\({avla?ﬁré §I\ trﬁg %nﬁﬁggnﬁt%&%%eérobe holder
and receives end PbRR&Ss of the small diameter probes held by the small-diameter probe holder. [0013]In
the probe unitaccppding]to the|prespet pvendonas selclostdiniietipvereon deseribed above, 5 the
small-diameter probe holder is constru

I nvention as setcpg¥sz¥%c¥Hg i nvention descri bed above,

the | arge-di aneter probe holder includes a first substrate

that holds the first plungers while allowing tip portions

of the first plungers to be exposed; and a second substrate
10 that is stacked on the first substrate and on the small -

di amet er probe hol der, and receives end portions of the

smal | di aneter probes held by the small-dianeter probe

hol der.
[ 0010] In the probe unit according to the present
15 invention as set forth in the invention descri bed above,

the large di ameter probes are pogo pins.

[ 0011] In the probe unit according to the present
invention as set forth in the invention described above,
tips of the pogo pins, the tips being in contact with the

20 snmall dianmeter probes, formrespective planes substantially
normal to the longitudinal direction of the |arge dianeter
probes.

[ 0012] In the probe unit according to the present
invention as set forth in the invention described above,

25 the large-dianmeter probe holder includes a first substrate
that holds the pogo pins while allowi ng tips of the pogo
pins, the tips being not in contact with the small dianeter
probes, to be exposed; and a second substrate that is
stacked on the first substrate and on the small-di aneter

30 probe holder and receives end portions of the snal
di anet er probes held by the small-di aneter probe hol der.

[ 0013] In the probe unit according to the present
invention as set forth in the invention described above,



two substrates, each of which holds the small diameter probes while allowing either end of each of the
small diameter probes to be exposed. 5[0014]In the probe unit according to the present invention as set
forth in the invention described above, the large-diameter probe holder and the small-diameter probe
holder have insulation properties at at least portions in 8ontact with the large diameter probes and/or 10
the small diameter probes. EFFECT OF THE INVENTION [0015]According to a probe unit of the present

invention, a set of probes is constructed by assembling a 15 large diameter probe and a small diameter
probe such that retgb%cﬁ{}@?alx'lghﬁgfta?é ShiFRRFBRY gﬁﬁh lothé&P Wér@%r@?e%n %ﬁéﬁ\tqg necessary to
deal with narrowirtgaof a ylitehraftaetest edopdctoft isvmiot melceksaryt toeresiuelel thei diamteters of both end

ti f th it S le] dyctinn i - ' ity due t
o recuced trambler ot hrobe. BRILE e GO DRANGS (Do TaIG. L1s & dagram

illustrating a confi§iiRA@Ne25 BF ab@fevht RROrEdR®F @dprobe unit according to an embodiment of the

present invengion.[fi§.4 is a diagrane sphepatically ilhsi@tiaong positianal pelesiepship between large

hole portions and small holerPortions 3?5} 3isa q]iagram illlfustratin an overvieV\()of assembly of the
{

probe unit accordi'n%vt%r} 'eoemggdisrﬁén he [')rrésten?iﬁvnevn‘?f(])n'. Ylc3%&d ngsp%c%\\llg’view
schematically the | arge-di aneter probe hol der and the snall-di aneter

probe hol der have insul ation properties at at |east
portions in contact with the |arge di ameter probes and/ or

10 the small dianeter probes.

EFFECT OF THE | NVENTI ON
[ 0015] According to a probe unit of the present
i nvention, a set of probes is constructed by assenbling a
15 large dianeter probe and a snmall dianmeter probe such that
respective axis lines are shifted from each ot her.
Therefore, even when it is necessary to deal with narrow ng
of a pitch of a test object, it is not necessary to reduce
the diameters of both end portions of the probe. As a
20 result, it is possible to prevent reduction in current-
carrying capacity due to the reduced di aneter of the probe.

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0016] FIG 1 is a diagramillustrating a configuration

25 of a relevant portion of a probe unit according to an
enbodi nent of the present invention.

FIG 2 is a diagramschematically illustrating a
posi tional relationship between |arge hole portions and
smal | hol e portions.

30 FIG 3 is a diagramillustrating an overvi ew of
assenbly of the probe unit according to the enbodi nent of
the present invention.

FIG 4 is a perspective view schematically



6 illustrating a whole structure of the probe unit according to the embodiment of the present invention.
FIG. 5 is a diagram illustrating a test state of the  probe unit according to the embodiment of the present
5invention. FIG. 6 is a diagram illustrating a configuration of a probe unit according to another
embodiment of the present invention. 10 EXPLANATIONS OF LETTERS OR NUMERALS [0017]1, 7
Probe unit 2, 8 Large diameter probe 3 Small diameter prove 4 Large-diameter prove holder 154a
Lamehmepomon4bRe$eﬂonhMe ortion 5 Small-diameter probe holder 5a Small hole portion 6

Holder member 2021 Us1 Fiflst pllifydthol & StIUCISL AT TG0 RIcAPS1 M3 FRGRE BbRtNn 21c, 23b
Boss portion t o 2tk 23ch88i Base eofl pdréiopr esent i nventi on.

FIG 5 is adiagramillustrating a test state of the
probe unit according to the enbodi mrent of the present
5 invention.
FIG 6 is a diagramillustrating a configuration of a
probe unit according to another enbodi nent of the present

i nventi on.

10 EXPLANATI ONS OF LETTERS OR NUMERALS
[ 0017] 1, 7 Probe unit
2, 8 Large dianeter probe
3 Snmall dianeter prove
4 Large-di aneter prove hol der
15 4a Large hole portion
4b Reception hole portion
5 Small-di ameter probe hol der
5a Small hol e portion
6 Hol der nenber
20 21, 81 First plunger
2la, 23a, 31 Tip portion
21b, 33 Flange portion
21c, 23b Boss portion
21d, 23c, 32 Base end portion
25 22 Spring nenber
22a Loosely wound portion
22b Tightly wound portion
23, 82 Second pl unger
41 First substrate
30 4la First hole portion
42 Second substrate
42a Second hol e portion
51 Third substrate



2522 Spring member 22a Loosely wound portion 22b Tightly wound portion 23, 82 Second plunger 41
First substrate 3041a First hole portion 42 Second substrate 42a Second hole portion 51 Third substrate
7 51a Third hole portion 52 Fourth substrate 52a Fourth hole portion 83 Pipe member 5100
Semiconductor integrated circuit 101, 201 Electrode 200 Circuit substrate 411a, 511a, 521a Small
diameter hole 412a, 512a, 522a Large diameter hole

51la Third hole portion
52 Fourth substrate
52a Fourth hole portion
83 Pi pe nenber
5 100 Sem conductor integrated circuit
101, 201 El ectrode
200 Circuit substrate
411a, 51l1a, 521a Snmll dianeter hole
412a, 512a, 522a Large dianeter hole
10
BEST MODE(S) FOR CARRYI NG QUT THE | NVENTI ON
[ 0018] Best nodes for carrying out the present invention
(hereinafter, "enbodi ments") are explained bel ow with
reference to the acconpanying drawings. It should be noted
15 that the drawings are schematic and a rel ation between the
t hi ckness and the wi dth of each portion, a ratio of the
t hi cknesses of the respective portions, and the |ike may be
different fromrealistic ones. It goes wthout saying that
the drawi ngs may depict sone portion as having different
20 relations and ratios of dinensions.
[ 0019] FIG 1 is a partial cross-sectional view of a
configuration of a relevant portion of a probe unit
according to an enbodi nent of the present invention. A
probe unit 1 illustrated in the figure is a device that is
25 used for performng an electrical characteristics test on a
sem conductor integrated circuit as a test object, and that
el ectrically connects the sem conductor integrated circuit
and a circuit substrate that outputs a test signal to the
sem conductor integrated circuit. The probe unit 1
30 includes a plurality of large dianmeter probes 2 of which
one ends are brought into contact with el ectrodes of the
circuit substrate, a plurality of small dianmeter probes 3,
of which one ends are brought into contact with the |arge



10 BEST MODE(S) FOR CARRYING OUT THE INVENTION [0018]Best modes for carrying out the
present invention (hereinafter, "embodiments"”) are explained below with reference to the accompanying
drawings. It should be noted 15 that the drawings are schematic and a relation between the thickness and
the width of each portion, a ratio of the thicknesses of tRe respective portions, and the like may be
different from realistic ones. It goes without saying that the drawings may depict some portion as having
different 20 relations and ratios of dimensions. [0019]FIG. 1 is a partial gros_s-sectional view of a

configuration of a FeRVEhEpoRIdPEFa praBe (Hil'&&cdibiity # &n Urfbadime Mt & th8BraSEnt invention. A
probe unit 1 illustratechirethectiguceis atlevive thatisdhdiseddior ipetrymang dncélectridal characteristics

teston a Semico“QH&WﬂWﬁWﬂ‘zﬁ%"‘&‘#ﬁ%ﬁ' é’rlgisé RISy and that ‘F]'S&Hicc?ﬂ'yt‘ﬁ%‘ﬁeﬂ%ﬂ“e

semiconductor integrated circuit and a circuit substrate that outputs a test signal to the Semiconductor
integrated circuit. $h2obe PhieReD thclidléLa adiaBl RirgB'ham e fRbes 2 bfivhich one ends

are brought igo cagtags witheelgctiogestaf the qirgtiesunsdipieea phichiss obsmaEll ddameter probes 3, of
which one ends are brour%ht into %ontlact Withdlhe la qe 8 digmete p%robes 2 and oth?r ends are brought
Vet | [[ [ é ?

into contact with efeG¥SdRe BPtHe Seml i ts A egra%a gfeuft, ahd er%gmhrég/eodigmeatg s smaller

than those of the Iarg@r@lliémét@rrmbbesm,cwlar@eldjgme%elt pesbe homleawam@h(blﬂs the plurality of
large diameter prohgs,2 whilsRreventingdbedaraf fiameter praRes chkpmeCcoming Piaagd a

small-diameter probe holder 5 that is stacked on the large-diameter probe holder 4 in a detachable
manner and holddedSiut ARy R Wil Barbter Frbbe S3ANRIE L oPpRRERtIRgHRE! $nall diameter probes
3 from coming off pl0O2ONEaely lange diameatedpeoizr @risjoubed ¥y dsioghcomdiuevefrhaterial, and

e AL o CTIE A A LA 515 5PFed By BT 22 f e
conductive material, and includes a first plunger 21 which
is formed approximately in a needl e-shape, a spring nenber
22 of which one end is attached to the first plunger 21 and

15 which is an elastic nenber extendable in the | ongitudinal
direction, and a second plunger 23 to which the other end
of the spring nmenber 22 is attached and of which tip is
oriented in a direction opposite to a tip of the first
plunger 21. In the state illustrated in FIG 1, the

20 central axes in the longitudinal direction of the first
pl unger 21, the spring nenber 22, and the second plunger 23
coi ncide with each other.

[ 0021] The first plunger 21 includes a tip portion 2la
having a sharp tip end, a flange portion 21b having a

25 dianeter larger than the dianeter of the tip portion 2la, a
boss portion 21c which projects in an opposite direction of
the tip portion 21la via the flange portion 21b, which is in
the formof a cylinder with a dianmeter that is smaller than
the diameter of the flange portion 21b and is slightly

30 larger than the inner dianeter of the spring nmenber 22, and
onto which the end portion of the spring nmenber 22 is press
fitted, and a base end portion 21d which is in the form of

a cylinder with a dianeter that is snmaller than the



15 which is an elastic member extendable in the longitudinal direction, and a second plunger 23 to which
the other end of the spring member 22 is attached and of which tip is oriented in a direction opposite to a
tip of the first plunger 21. In the state illustrated in FIG. 1, the 20 central axes in the longitudinal direction
of the first plunger 21, the spring member 22, and the second plunger 23 coincide with each other.
[0021]The first plunger 21 includes a tip portion 21a having a sharp tip end, a flange portion 21b having a
25 diameter larger than the diameter of the tri&O?or_tion 21a, a boss portion 21c which projects in an

opposite directionBfAAELY pQtion1 LR tHRPAAAGE potforB9h! whidRld & theBPmi &¥a cylinder with a
diameter that is srnatier thdirathet dianoéter lof tlse flangemrbien 224 and is slightly 30 larger than the inner

diameter of the s 'M;ember 0 mgig# he,gn rtj fth [ 22 is press fitted,
and a base end ppgrtion_ 1d whﬁ%i? rFﬁih@&?orm 0 écef/ﬁngé%q wytagefo démﬁgggrt tis sbpﬂller than the 9
diameter of the bd22" pér@Bn22E Qhd 1 sbIRIEhRRRE MindrSdiBRREEr bf tHedpARg méRder 22.
[0022]The spHng B@Bb@bZZiiMUQQé lpospl Worge Rﬁrﬂﬁ@éﬁ@@f Wﬁliﬁb andipgtion i.S press fitted
onto the 5 boss portion 21c o[ the f%gl%r}g%ﬂ and a.ti htllyovgor]ad portion 22b on V\{l‘HCh a wire rod

that constructs théNgHH gprﬁém'b%? IS more tlbﬁny%vc\)’ﬂn tHaloh 1Re I(():gs?eﬁ;[/wgur?d po?tion 22a and of

which end portionggpregs firsdentdZhe second plughét 23Wrbhsdodsely veound@oriims 2Py 10 and the
tightly wound portigf 22b G6e Gognested i, gagh qfipctand havedhe same digmederss {9923 The second

plunger 23 includes a tip portion 23a in the form of a cylinder, a boss portion 23b which is in the form of a
cylinder with a dia® @ tig SRRtk PhHERYES i diamBRer AWRE i YEBA P84 hhas 4hghtly larger
than the inneodiaseter okthe sipring mvaroher gar andrortaiwkick theremstpedionoofethentightly wound

portion 22b is pre%zg%?dgﬁgd @ap,%s? ﬁgdﬁ%%oai%%kwgyigg a diameter that is smaller than the diameter
2 ert [ :

of the boss portion and Is smaller than the inner diameter of the spring member 22. The outer
diameter of the tif 88%idh 23a IN8liGRRORAGE! tBrthe2Sutendiaiteserdofithe spirig ATerMBar 22. The

length of the base; end pertiQN A6Can aRRitrAdYbe a boss portion 23b which is in

the formof a cylinder with a dianeter that is smaller than

15 the diameter of the tip portion 23a and is slightly |arger
than the inner dianeter of the spring nenber 22, and onto
whi ch the end portion of the tightly wound portion 22b is
press fitted, and a base end portion 23c having a di aneter
that is smaller than the dianeter of the boss portion 23b

20 and is smaller than the inner diameter of the spring nmenber
22. The outer dianmeter of the tip portion 23a is slightly
| arger than the outer dianmeter of the spring nenber 22.
The length of the base end portion 23c can arbitrarily be
set in arange in which the |arge dianmeter probe 2 does not

25 cone into contact with the first plunger 21 even when the
| arge di ameter probe 2 is stroked at the maxi rum For
exanple, it is possible to make the I ength of the base end
portion 23c in the longitudinal direction |onger than the
length illustrated in FIG 1. A tip face of the tip

30 portion 23a, which forns a top surface of the second
plunger 23 in FIG 1, is a plane that is normal to the
| ongi tudi nal direction of the |arge dianeter probe 2 and is
brought into contact with the snmall dianeter probe 3.



set in a range in which the large diameter probe 2 does not 25 come into contact with the first plunger 21
even when the large diameter probe 2 is stroked at the maximum. For example, it is possible to make the
length of the base end portion 23c in the longitudinal direction longer than the length illustrated in FIG. 1.
A tip face of the tip 30 portion 23a, which forms a top stffface of the second plunger 23 in FIG. 1, is a
plane that is normal to the longitudinal direction of the large diameter probe 2 and is brought into contact
with the small diameter probe 3. 10 [0024]Each small diameter probe 3 includes a tip portion 31 and a

base end portion 820&4¢h of WHGH irdiGtds &' HEh%lp BhAPENE & MGG BBrfbrt 38 which is arranged
between the tip partioni 3inaBd the dascbersd Sepattipord2 and3s aaktdametemiargdr than the diameters of

the tip portion 31 th S rtiqn.32,.khe di ter qf | ] iameter of the
base end portion gg%'rg%s% stga;ﬂ%l?/Btrﬁg goanég,gén a@ﬁrﬁéfﬁaﬂ@ﬁaﬁﬁgrobﬁfes %imgf oﬁllé?he large
diameter probe 2.28féN0&fh BEHEEEAsE BACIAGIBAr32 Rbdlight thtbhagéewRAdhe tip portion 23a of

the second plgngeyo?3 phinaslargadlingetar pichee? &s desgded abave hEhaisanalt disgneter probe 3 is
arranged at an offset position with respect to the large diameter probe 2 sq that central axis of the 15
SELPP: Rectia he large diameier probe 2 safhat the

small diameter probe 3 is%ggétda?gll -l QSara?gg ffom th&'centlal aXis of the large diameter probe

2. [0025]The largdidiartieter pfoliehholdep 4isrddrmiridtedny $thekitigoartitstrsudfstitdhe 4ased a second
substrate 42, whicghareptgrmqg]bgysg}gai%q%maép[i | sych agfesing 49 machinahle geramic, and

silicone, in a thickness direction (in a vertical direction of FIG. 1). The large-diameter probe holder 4
includes a plurality BRTarhBhQE gdridh& 28t GhicH intiRfdl &ERo kY HEEHIBFaIR) WP Earde didfifeter probes
2, and a plurality afireceptiondabaperiorns gbrtion 32 is brought into contact with

the tip portion 23a of the second plunger 23 of the |arge
di aneter probe 2 as described above. The snmall dianeter
probe 3 is arranged at an offset position with respect to
the large dianeter probe 2 so that the central axis of the

15 snmall dianeter probe 3 is nmade parallel to and separated
fromthe central axis of the |large dianeter probe 2.
[ 0025] The | arge-di anet er probe holder 4 is constructed
by stacking a first substrate 41 and a second substrate 42,
which are formed by using insulating material such as resin,

20 machinable ceramic, and silicone, in a thickness direction
(in a vertical direction of FIG 1). The |arge-dianeter
probe holder 4 includes a plurality of large hole portions
4a which individually hold the plurality of |arge dianeter
probes 2, and a plurality of reception hole portions 4b

25 which have diameters smaller than the dianeters of the
| arge hol e portions 4a, communicate with any one of the
plurality of large hole portions 4a, and receive the base
end portions 32 of the small dianeter probes 3 so that the
base end portions 32 cone into contact with the |arge

30 dianmeter probes 2. A set of the large hole portion 4a and
the reception hole portion 4b that comunicate with each
ot her pierces through the |arge-di aneter probe holder 4 in
the thickness direction. Furthernore, the central axes in



25 which have diameters smaller than the diameters of the large hole portions 4a, communicate with any
one of the plurality of large hole portions 4a, and receive the base end portions 32 of the small diameter
probes 3 so that the base end portions 32 come into contact with the large 30 diameter probes 2. A set of
the large hole portion 4a and the reception hole portiod-#b that communicate with each other pierces
through the large-diameter probe holder 4 in the thickness direction. Furthermore, the central axes in 11
the longitudinal direction of the large hole portion 4a and the reception hole portion 4b that communicate

with each other are'(5arafBP{d 49488 afhietCr oM e ih bitfer! A diStdMea B¥tlveaR g @Mral axis of
the large hole 5 pottonr 4z epdi the derital@xis Dbthetteadpionclooheportianetinis $eteadie smaller than a

radius of a circle t[}&h%};ﬁj t%eptép (Iﬂl(f;pf [r}? gﬂ@ogg%gw o gyﬁ%tnpgég_ﬁ dﬁtﬁ\g_p.e d !&I this manner, the

large diameter prob e small diameter probe h are respectively 10 inserted into the large
hole portion 4a arfdf theareepioRaiole Portibe 4bethat Bbnfnupicdlte With 2SR, @an surely be

brought into aontagbmtithopaaa oy {GR26I6H the ficstisyibstratedlris feipned @ plgrality of first hole
portions 41a which form(gart Bf the Iar?e 15 holesizorti ns aFI Each first hole §frtion 41a includes a small
i c

diameter hole 411%°%htth oﬁm dfa %ﬁ ndér r?oqlo mflrlltoev(/hi G{Heatiprs ftioh 21a B thé (ﬁlrse[ plunger 21 is

insertable, and a lahgé disrhaterthide 4124 imctbedbrinhef & cplimdert holfovid Sehich Byassetidmeter larger
than the 20 diametgofthe shad d&amt@rhlpglemppdtiﬁgo%iadé{vim thasmalldigmeter hole 411a.

The diameter of the small diameter hole 411a is smaller than the diameter of the flange portion 21b of the
first plunger 21. TRASMAL AR er HATRUAGL HERRAtStheMiist bl Ger 2B RoH L%&dMming off while
allowing the 1(p partiere 2ledofi thedirshplungeg lntsl lee pxposed. Farthednone, thecwpximum diameter of

the large diameterhgglguzéjog@ f'soﬁnrggr mﬁ,ﬂ thgect) ¥ ﬁyyg? gi_awﬂgr eoat élae r(\ﬁ}zrrc%grdia{;'r‘]j‘%ter probe 2.

[0027]On the secon strate 42 are forme plurality of receptio e portions 4b, and a plurality
of second hole poftitred ¥28eeRER B8 hiEMTONT PhACH thetlBrg@ABIOpORIons 4a and pierces through

the second substrpgg48)in the tpickRess idirectign it ¢amaunicadng or med a plurality

of first hole portions 4l1a which formpart of the |arge

15 hole portions 4a. Each first hole portion 4l1la includes a
smal | dianeter hole 411a in the formof a cylinder holl ow
into which the tip portion 21a of the first plunger 21 is
insertable, and a |l arge dianeter hole 412a in the formof a
cylinder hollow which has a dianmeter |arger than the

20 dianmeter of the small dianmeter hole 411a and i s coaxi al
with the small dianeter hole 411a. The dianeter of the
smal | dianeter hole 411a is smaller than the dianeter of
the flange portion 21b of the first plunger 21. The snal
di aneter hole 41la prevents the first plunger 21 from

25 coming off while allowing the tip portion 2la of the first
plunger 21 to be exposed. Furthernore, the maximum
di ameter of the large dianeter hole 412a is |larger than the
maxi nrum di aneter of the | arge di anmeter probe 2.
[ 0027] On the second substrate 42 are fornmed the

30 plurality of reception hole portions 4b, and a plurality of
second hol e portions 42a, each of which forns part of the
| arge hol e portions 4a and pierces through the second
substrate 42 in the thickness direction by comuni cating



12 with corresponding one of the reception hole portions 4b. The diameters of the second hole portions
42a are the same as the diameters of the large diameter holes 412a. Each of the plurality of second hole
portions 42a coaxially 5 communicates with any one of the plurality of large diameter holes 412a at an
end different from an end communicating with the reception hole portion 4b. [0028]The small-diameter
probe holder 5 is constructed by stacking a third substrate 51 and a fourth substrate 52, 10 which are
formed by using the same insulating material as F:hat of the Iar%e-diame er probe holder 4, in the thickness

direction (in the ve¥titll GPELFSPBFEIBI1P 5N Yhe SAall-GRFRE hrBBE hAIQEL & 90 %oried a plurality of
small hole portion¥ia whateineinvddoally heldstheohd phaiaditypof sinafidid@wetar pralies 3 aviele preventing

the small diamete(rigrqtp]ees ifa%gt in(gfofg‘ ﬁlgdl V()ﬂ,‘llﬁg 'pgq&[fgpuagltgg S %Qiar’%ﬁ@{ Q{pbe holder 5

in the thickness direction. The small-diameter probe holder 5 Is stacked on the large-diameter probe

holder 4 so that eA&§ oPthE 201 fi¥irfty eSaH RASHRADhE BScddabPRdhhlMicates with any one of

the plurality of recepii i@ pestions Aba 302 rothe: thirdpsuhstrate\p lots floamgsl a plurality of third hole
portions 51a Whicgiform part Rf Lhe sng holg portions, 5a. Ffach thﬁ':d hole portion 51a includes a 25 small

diameter hole 5113 WAREIs iRhETorm < & yIiS‘nndeerrhdol ow whicH' afsraogi]r&ﬂa‘rag 0ss section and into

which the tip portionBuof th_@t$mall\dia_ﬂmelté19prfcmeem$ DTsd’rltdbﬁlae,pamd ladardé diameter hole 512a in the
form of a cylinder hgfow) whichrpas adipmeienlagast hanie A8 diameter of hgpa(ldigyeter hole

511a and is coaxial with'the small diameter hole 511a. The diameter of the small diameter hole 511a is
smaller than the diYmat& % the farddd pOrtRMPS3 bRtiSe Shaldiamd R bidos 4SS &iftemore, the
diameter of tiee largs diameter hoterdbd2byis laigegendegls tonboLise thatfiamgenpadionad3 agthe small

diameter probe 3 is spbstantjally the the di f the,flange portion 3 third
substrate 51 5 pre%%%tts ﬁfe gﬁll‘%gﬁ%tgﬁr pro taégg 3 ngrﬁggg%rﬁgnageﬁf fk’/hiI'e%al‘%ﬁvéin?g%thgr%ﬁégp%rtions 31 of
the small diametefpf&i5dd 8noBenekpesadb08BlOAItheFdbiiRh stibstrate 52)is fofed Replurality

smal | - di aneter probe holder 5 is fornmed a plurality of
smal | hole portions 5a which individually hold the

15  plurality of small dianeter probes 3 while preventing the
smal | di aneter probes 3 fromcom ng off and which pierce
through the smal |l -di ameter probe holder 5 in the thickness
direction. The snall-dianeter probe holder 5 is stacked on
the | arge-di ameter probe holder 4 so that each of the

20 plurality of small hole portions 5a coaxially conmunicates
with any one of the plurality of reception hole portions 4b.
[ 0029] On the third substrate 51 is formed a plurality
of third hole portions 51a which formpart of the smal
hol e portions 5a. Each third hole portion 51a includes a

25 snmall dianeter hole 511a which is in the formof a cylinder
hol | ow which has a circular cross section and into which
the tip portion 31 of the small dianeter probe 3 is
insertable, and a |l arge dianeter hole 512a in the formof a
cylinder hollow which has a dianeter |arger than the

30 dianeter of the small dianmeter hole 51l1a and is coaxi al
with the small dianmeter hole 51la. The dianeter of the
smal | dianeter hole 511a is smaller than the dianeter of

the flange portion 33 of the snmall dianeter probe 3.



of fourth hole portions 52a, each of which forms the small 10 hole portion 5a by communicating with
corresponding one of the third hole portions 51a. Each fourth hole portion 52a includes a small diameter
hole 521a in the form of a cylinder hollow into which the base end portion 32 of the small diameter probe
3 is insertable, and a large diameter 15 hole 522a in the3form of a cylinder hollow which has a diameter
larger than the diameter of the small diameter hole 521a and is coaxial with the small diameter hole 521a.
The small diameter holes 521a communjcate with thF recepi)ion hole portions 4b. The diameters of the

a

small 20 diameter HBIESEOTY &re HEES AR e Qlarh&ers 3F 9e ALARIGH hOR Sortibhd 4b.
Furthermore, the disnetege ot tieugirge aihmeter holesf32aaretra same3as tie dremeterk|of the large

diameter holes 51 ch of urality of large di a iall municates with any
25 one of the pIurgﬁ?/%%grrgeptggb%et%r%ﬁ@es‘%rlgﬁj gI} e ELIQtﬁ|§l§J§S?gr%at§85 parée%gr?ﬁg the small diameter

probes 3 from corfird & Yhirf alldWing! theaSadtoehl Poridns 3PMGF thBi Srilak dWRshefrgrdbes 3 to be
exposed. [0031]The éargie: RoleHworgaas 4aditagseeepiinrbbele 30 pastvrs Aongndithev@nak hole portions
5a are formed by performing drilling, etching, or punching, or performing,a process using a laser, an
electron beam, angi%LqDV\éQ : ghv(\?irg reﬁ)eé)tf)lfzgl' i h%ﬁgeo,%rtthg l&ren'al 14 @%ﬁﬁ'ﬁre IgFgOerl?(aTc'ar%eter probe
holder 4 and the snealbediariEieegdrobe holder 5 may be constructed by coating the surfaces of the

substrates formed gfyagpductiveimaerialdingudiggarfigps agsrespongling o e pidespyrfgees of 5 the

large hole portions 4a, the reception hole portions 4b, and the small hole portions 5a) with insulating
material. [0033]F1& of i HadPahPsBREMbARSIP ARstBBAE LhodloRll FELBNEME Bitilden the large
hole portiong @a anel thepmall twls pojonohavand smoregspecificaliy, riésifuatiatiog @neositional

relationship betwe[eﬁpetf}enlﬁrgje rql%ﬁugeb rq?lgﬁ S4 and ggeé ﬁn?adhgita}mr%tglr cﬁlso[&eosr ?Ilr%a ézcgstance H

between the central axes of the large diameter holes 417a Is larger tha ance h between the central
axes of the small HR@heehotlesBRILA. RuARRIHRbréOhahe2la in the formof a

cylinder hollow into which the base end portion 32 of the
smal | dianeter probe 3 is insertable, and a | arge dianeter
15 hole 522a in the formof a cylinder hollow which has a
di aneter larger than the dianeter of the small dianeter
hol e 521a and is coaxial with the small dianmeter hole 521a.
The smal | di aneter holes 521a comruni cate with the
reception hole portions 4b. The dianmeters of the snal
20 dianmeter holes 521a are the sanme as the dianeters of the
reception hole portions 4b. Furthernore, the dianeters of
the large dianmeter holes 522a are the sane as the dianeters
of the large dianmeter holes 512a. Each of the plurality of
| arge di anmeter hol es 522a coaxially comuni cates with any
25 one of the plurality of large dianmeter holes 512a. The
fourth substrate 52 prevents the small dianeter probes 3
fromcomng off while allow ng the base end portions 32 of
the smal | dianeter probes 3 to be exposed.
[ 0031] The | arge hol e portions 4a, the reception hole
30 portions 4b, and the small hole portions 5a are fornmed by
performng drilling, etching, or punching, or performng a
process using a |laser, an electron beam an ion beam a
wire electrical discharge, or the |ike.



15 large hole portion 4a and the small hole portion 5a that communicate with each other, a distance
between the central axis of the large diameter hole 412a and the central axis of the small diameter hole
511ais equal to a distance d between the central axis of the large hole portion 4a and 20 the central axis
of the reception hole portion 4b. By setting the positionkft relationship between the large hole portions 4a
and the small hole portions 5a in this manner, it is possible to narrow a pitch on the small diameter probe

3 side, which is to_be in contact with a test object, 25 than a pitch on the large diameter probe 2 side.
[0034]FIG. 3 is a 4BrAh lustiing APCSTEURTF b hsbboty BPIRErdbe it 1 VABR Assembling the
probe unit 1, two pliciech@deps abe chnibdeed Svithagable othersso titatat else comak suosttdte 42 of the

large-diameter pr%kgﬁ T?’Q d%lf 4}?%1 ql?of&qrg} ﬁgbsftgqtﬁ%%z qf tr}?)ﬁg@gw@@%{ erq)g? holder 5 face
the like. 1

each other, and then joined together by using a screw or positioning openings are formed on
the large-diametef pRsBe/HbrRPahH IRE sHRAIl-e3BUIdHTdef Brddeensidds 55ahd R_RidHing is performed
by inserting agpositigging pyeirvieitke goeningef fie large-diagsier prphrheldesd aa@dhagorresponding
opening of the small- ig eterﬂgmbenhplder 5r’ tthe ass$r§bl¥wotf rt]he 5 prlobte. unit 1 can belperformed much
easier and faster.‘w 35] G Ms'a pgrs%e%%ve'v?é]\ﬁi Feird Ing aWRole%tht urneHoF{Heaprobe unit 1 and
an overview of an[d)€8Bical ch&itdetedstics @ st pagioamesichre Bede rnddnductdrustegrated circuit by using

the probe unit 1. 19,1} teghiabe: Wikl BryAlie" EMATRER ORE PIeYSINGPEo EPRF@AL Mizalianment of a

semiconductor integrated circuit 100 during a test is formed on the outer pe_riP, eries of the large-diameter
probe holder 4 an8He ' PaftRheld froBRMdIA8E 55%0 tRBDJTRIH stRefde’ $iB8! 1% of the holder
member 6 islattachiedua cirauit sgbatrpts 200dhat inchidas amdicug foebwipuiting e lest gignal.

di aneter holes 412a and the small dianmeter holes 511la. A
di stance H between the central axes of the |arge dianeter
hol es 412a is larger than a distance h between the centra
axes of the small dianmeter holes 511a. Furthernore, in the
15 large hole portion 4a and the small hole portion 5a that
communi cate with each other, a distance between the central
axis of the large dianeter hole 412a and the central axis
of the small dianeter hole 511a is equal to a distance d
bet ween the central axis of the large hole portion 4a and
20 the central axis of the reception hole portion 4b. By
setting the positional relationship between the [ arge hole
portions 4a and the small hole portions 5a in this nmanner,
it is possible to narrow a pitch on the snmall dianeter
probe 3 side, which is to be in contact with a test object,
25 than a pitch on the | arge di anmeter probe 2 side.
[ 0034] FIG 3 is a diagramillustrating an overvi ew of
assenbly of the probe unit 1. Wen assenbling the probe
unit 1, two probe holders are conmbi ned with each other so
that the second substrate 42 of the |arge-di aneter probe
30 holder 4 and the fourth substrate 52 of the small-di aneter
probe holder 5 face each other, and then joined together by
using a screw or the like. |f positioning openings are
formed on the | arge-di aneter probe holder 4 and the small -



[0036]FIG. 5 is a partial cross-sectional view of a configuration of a relevant portion of the probe unit 1
when a test is performed on the semiconductor integrated 20circuit 100. In the state illustrated in FIG. 5,
the large diameter probes 2 are subjected to force in an upward direction of the figure because of contact
with electrodes 201 of the circuit substrate 200. On thel8ther hand, the small diameter probes 3 are
subjected to force in a 25 downward direction of the figure because of contact with electrodes 101 of the
semiconductor integrated circuit 100. Therefore, the s(Ering members 22 of the Iaé%(a diameter probes 2

e

are compressed i Rt RAiPRSRL RS cAmPRFePLS AN he Stab€ Wiy Qnall diameter 30
probes 3 are not inceatadctngita the eledtodery1pl of ithe setiieong@ecton gntefyratee dieouge100. [0037]A
test signal genera ti f atest of th i uctar. i ircui eaches the 16
electrode 101 of ttéz%s@%ﬁ%%nmfg%? ir@%‘ﬁ%{@%%ﬁfﬁg v?ﬁﬁegé?g:@ragjé%g?%%?ﬁg c?rfuit substrate

200, the first plungé¥e2 8 Mile! tightBnRbahd P8 T2 &inbthel fEcAfd Biiger I3 e large diameter
probe 2, and the Hsmisdl diameter peabe3. s marnen dhthalarge diametaspeabe 2, because an

electrical connecti een the first plunger 21 and the second plupger 23 is established via the tightly
lectrical lfg%ﬁ/v [ | 21 and dV\PlPF 3'§ bli ia the tightl

wound portion 22b,t hortest conductive paﬁﬁrfgrpgﬁ eldé ri‘c’:hfe&g'na ¢3h b 4lt&indd! B'F‘nerefore, itis
possible to prevergta siginal éroad floengpimbehenobdsédly anou@d poviesry 22w atftherime of a test, enabling

to lower and stabilize the jndyctapce apddhedesistane: [003p] Wheahsprebe unit 1 repeatedly

performs a test, 15 the small diameter probes 3 are repeatedly brought into contact with and separated
from the electrode:eTH £ 8 HEQhe Y FOFRIRSB L Hi&HbE WIrUShaY dritfie RIRE dithétet probes 3
may be dameged iduet toea porgh teromise 1in autiv adEsayenitee eenbagimardybacause the small-diameter

probe occurrence of m salignnent of a sem conductor integrated
circuit 100 during a test is fornmed on the outer
peri pheries of the |arge-dianeter probe holder 4 and the
smal | - di aneter probe holder 5. To the bottom surface side

15 of the holder menber 6 is attached a circuit substrate 200
that includes a circuit for outputting a test signal.
[ 0036] FIG 5 is a partial cross-sectional view of a
configuration of a relevant portion of the probe unit 1
when a test is performed on the sem conductor integrated

20 circuit 100. In the state illustrated in FIG 5, the large
di ameter probes 2 are subjected to force in an upward
direction of the figure because of contact with el ectrodes
201 of the circuit substrate 200. On the other hand, the
smal | dianeter probes 3 are subjected to force in a

25 downward direction of the figure because of contact with
el ectrodes 101 of the sem conductor integrated circuit 100.
Therefore, the spring nenbers 22 of the | arge di aneter
probes 2 are conpressed in the |ongitudinal direction
conpared to those in the state where the small dianeter

30 probes 3 are not in contact with the el ectrodes 101 of the
sem conductor integrated circuit 100.
[ 0037] A test signal generated at the tinme of a test of
the sem conductor integrated circuit 100 reaches the



20 holder 5 can be detached from the large-diameter probe holder 4, it is possible to easily change only
the small diameter probes 3. [0039]According to the embodiment of the present invention as described
above, a set of probes is 25 constructed by assembling the large diameter probe and the small diameter
probe such that respective axis lines are shifted from h other. Therefore, even when it is necessary to
deal with narrowing of a pitch of a test object, it is not necessary to reduce the diameters of both 30 end
portions of the probe. As a result, it is possible to prevent reduction in current-carrﬁ{ﬂing capacity due to the

reduced diameter Bf$HE P86e Liob 4 FiffeifiBtE QUL (otheXRAbSHIREAEH & 19Dossible to
change the small disanétes prbbet whitsh B0dasily wben aivayudverstirhetarat i 12081 likdly to cause

increase in a cont Si lug, indepe a large di ter prope. Therefore, maintenance
can be 5 performeﬁcf L%ﬁs'lﬁﬁgﬁﬁcﬁlﬁigﬁ,’ bgcﬁagus[;ggﬂm e\,\?nl%;?l? d%@n%feé%r%%%’is%ﬁgn%@%, the large
diameter probe hcﬁéépt‘;r/\ Rowigabud ¢ usba Urié & aflly FBbRIM® bekar. ZFhétdtbre & is possible to

save the large diagigier pepherwbBichgs st effectivie s HO[OOd4dhMereover, areordipgdo the embodiment,
because the secoapl&)lun%er of the Ia&ge t()1|ameter probe and the s"nall dlame{tler Br%kéef\ are machined

separately, machi mgngén bePh388 gusi8Fifiirin & r&agle%\(/: ére“the I%Pg:?é‘ Gfameter pro%%ee?nd the small
diameter probe arehatdgraly fainvegeo Hlagnd beheffseciome ehcehngtrer2042]When the large

diameter probe angk{hespafietiaviedet ROk gif Iedisdopaee 28 be plisaifipmech other, the

probe does not have an axisymmetric shape. Therefore, when the integrally-formed probe is 20 housed in
the probe holder, 38 AUEEE¥EPRE BerGim PAsRIGHIRG liff BbnSidei&iok 8F alfodibRlof&hole portion into
which a portiagn correspsinslirg to the snmalsdiabneter prpbeita be isseted, $o tmtfopatatign of housing

the probe becomqsn?%mpﬁéscfrESS)Q’IFSi/Cf\]AEuW&bH)%mtiSh 22a at the time of a test,
enabling to lower and stabilize the inductance and the
resi stance.
[ 0038] When the probe unit 1 repeatedly perforns a test,
15 the small dianeter probes 3 are repeatedly brought into
contact with and separated fromthe el ectrodes 101, so that
the tip portions 31 may be worn away or the small dianeter
probes 3 may be damaged due to a long termuse. In such a
case, in the enbodi nent, because the snall-di aneter probe
20 holder 5 can be detached fromthe | arge-di anmeter probe
hol der 4, it is possible to easily change only the snal
di anet er probes 3.
[ 0039] According to the enbodi nent of the present
i nvention as described above, a set of probes is
25 constructed by assenbling the | arge di aneter probe and the
smal | di aneter probe such that respective axis lines are
shifted fromeach other. Therefore, even when it is
necessary to deal with narrowing of a pitch of a test
object, it is not necessary to reduce the dianeters of both
30 end portions of the probe. As a result, it is possible to
prevent reduction in current-carrying capacity due to the
reduced di anmeter of the probe.
[ 0040] Furthernmore, according to the enbodinent, it is



25 In contrast, in the present embodiment, because the large diameter probe and the small diameter
probe are separated from each other and each probe is formed so as to have an axisymmetric shape, it is
possible to easily house each probe in the probe holder. 30[0043]The embodiment is described above as
best modes for carrying out the present invention; how&{er, the present invention should not be limited to
the above embodiment. FIG. 6 is a partial cross-sectional view of a 18 configuration of a relevant portion
of a probe unit according to another embodiment of the present invention. A probe unit 7 illustrated in the

figure has the sanP@¥BhRGGrdtdCA2% dftReSiMBbe (it T criBea%hoVds Ykcept for a configuration
of a large diametezgmobg. Adargeadeymetezprobet mctluded odte pidbe ynit @ isaupego pin, and

includes a first plqr\g&r 1, & §%c%%8%%§ﬁe%ﬁ&e géqrnggr 8 JQBEH%%%S tgp uter periphery of

a spring member (not shown) interpose irst 10 plunger 81 and the second plunger 82. A tip
of the second plunderas? S hailane 4t is NdIeiAltertRe |GRGREERANEReEfSh BEthe large diameter

probe 8. Withghe pepheupid Bavingysuch a caadiotr ion, HeisaRessibliel tp ebfainsihig pame advantages
as those of the em odinient 15 d%scr.ibed ﬁ\bove.d[OO 4 Aﬁ is aé)pgrent ip the abobve ﬂe?cgieption, the

present invention LRTRCIEHeRAMSUS mbadildshits 40§ th& ik no'tadgasc(rai[)erk?er%, aRdVarious design
changes and the lil@cao el madeshyhbeangedvitind tstegmingfadrhahe 2c@ohnical idea as specified

by the claims. INDM@}I’E%,J%L&PP_{.I(;@BH&;’% 1045]14s dessripgd qbé}vqe the mpgpn&wrding to the

embodiment is useful for performing an electrical 25 characteristics test on a semiconductor integrated
circuit such as an @i Gip! Scost effective.
10 [0041] Mor eover, according to the enbodi nent, because

t he second plunger of the |large dianeter probe and the
smal | di aneter probe are machi ned separately, machining can
be made easier than in a case where the | arge dianeter
probe and the small dianeter probe are integrally formed so

15 as to be offset from each ot her
[ 0042] When the | arge di aneter probe and the smal
di aneter probe are integrally formed so as to be of fset
fromeach other, the probe does not have an axisymretric
shape. Therefore, when the integrally-fornmed probe is

20 housed in the probe holder, it is necessary to perform
positioning in consideration of a position of a hole
portion into which a portion corresponding to the snal
di aneter probe is to be inserted, so that operation of
housi ng the probe becones cunbersonme, which is problenatic.

25 In contrast, in the present enbodi nent, because the |arge
di amet er probe and the small dianeter probe are separated
fromeach other and each probe is forned so as to have an
axi symmetric shape, it is possible to easily house each
probe in the probe hol der.

30 [0043] The enbodi ment is described above as best nodes
for carrying out the present invention; however, the
present invention should not be limted to the above
enbodiment. FIG 6 is a partial cross-sectional view of a



CLAIMS 1.A probe unit comprising: a plurality of large diameter probes, each of which is formed by
using conductive material and is extendable in a 5 longitudinal direction; a plurality of small diameter
probes, each of which is formed by using conductive material and has a diameter smaller than a diameter
of each large diameter probe; a large-diameter probe H8der that includes 10a plurality of large hole
portions which individually hold the plurality of large diameter probes; and a plurality of reception
hole portions, each of which has a diameter smaller than a diameter of each large 15 hole portion,

o Aol

communicates with®hy 8HEtRE Rlirafity &t RYRhIEHorShSfarft RS hlend portion of the small
diameter probe scathatitdé regd pordioot cames mtodd Imgsicaloforttaet withdhatlaigediane@er probe, wherein

each set of one ongh rlg[%e] Dﬁl_e[ p9rtiqqsug|? gpeqipr(%sq?{édipgémeeofn gqggpgig ole portions that

communicate with each other pierces through the large-diameter probe holder in a thickness direction;
and a small-diamé&@PRbree Abldut that iftdides atdi8rality B skitlf hdiedRsifibh8&thieR@&ividually hold

25 the plurality of spdidiamgtes peehes yinlatprenesting thesgealbidiameter nsebes fronacoming off and
which pierce thI‘OLfgaf}the %ringll- ianet?r B(raotée Ihﬁ!:qer a ditp]ag 'sestag:lé%% on t|hte Iérg%-déameter probe
holder so that each“0fdfie¢fiak hole Boﬁlons comm #lggtes wit arﬁ/ SRE of the
pogo pin, and includes a first plunger 81, a second plunger
82, and a pi pe nenber 83 that covers the outer periphery of
a spring nenber (not shown) interposed between the first
10 plunger 81 and the second plunger 82. A tip of the second
plunger 82 fornms a plane that is normal to the | ongitudinal
direction of the large dianmeter probe 8. Wth the probe
unit 7 having such a configuration, it is possible to
obtain the sanme advantages as those of the enbodi nent
15 descri bed above.
[ 0044] As is apparent in the above description, the
present invention can include various enbodi nents and the
| i ke not described here, and various design changes and the
|ike can be nade in the range wi thout departing fromthe

20 technical idea as specified by the clains.

| NDUSTRI AL APPLI CABI LI TY
[ 0045] As descri bed above, the probe unit according to
t he enmbodi nent is useful for performng an electrical

25 characteristics test on a sem conductor integrated circuit
such as an | C chip.



30 plurality of reception hole portions, wherein central axes of the large hole portion and the small
hole portion that communicate with each other are separated from each other, and 20 the plurality of
small hole portions include two small hole portions which are adjacent to each other and of which central
axes are separated from each other by a distance sho®@r than a distance between central axes of two
large 5 hole portions that are corresponding to the two small hole portions. 2. The probe unit according to
claim 1, wherein each large diameter probe includes 10a first plunger which is formed approximately in a
needle-shape; a second plunger of which tip is Sl in a direction opposite to a tip of the first
plunger and whichlis broght afite aornitactwithrarsi age of the small diameter 15 probes; and an elastic

ber of which la in the longitpdinal directian is attached st pl d the oth
ond porion s atache ( the Achory Ja%‘ﬁ?,”agr%aédh.ﬁ?&%’%ﬁ%@%ﬁﬁn%%‘énﬁ%?w Il direction. 20 3.

end portion is attached to t _ _ _ _ ]
The probe unit acESFdIRG t& Y18 PIWRBRSHGE tiy Df iRé 8etBhddNdngér RFHRNEMMARe s0batantially

normal to thedongitygliial ghiasdiondfitbetlaege diameter probes. 25 4.The probe unit according to claim 2,
Whergin the Iarge-diameger rorbeI Q?Ideg%’ncllﬁ%ﬁ i 8 fir§t §ubsrt5%tgsthaégg dsoyﬂlem;i]ris(tﬂqllfnsgers while
allowing tip portions of the FES pqungé/rs {o B5& expogeg;ngng P ’
formed by using conductive material and has a di aneter
smal l er than a dianeter of each | arge di aneter probe;
a |l arge-di aneter probe hol der that includes
10 a plurality of large hole portions which
individually hold the plurality of |arge dianeter probes;
and
a plurality of reception hole portions, each of
whi ch has a dianmeter smaller than a dianmeter of each |arge
15 hol e portion, comunicates with any one of the plurality of
| arge hol e portions, and receives an end portion of the
smal | di aneter probe so that the end portion conmes into
physical contact with the |arge dianeter probe, wherein
each set of one of the large hole portions and
20 correspondi ng one of the reception hole portions that
conmuni cate with each other pierces through the |arge-
di anet er probe holder in a thickness direction; and
a snal | -di anet er probe hol der that includes a
plurality of small hole portions which individually hold
25 the plurality of small dianeter probes while preventing the
smal | di aneter probes fromcom ng off and which pierce
t hrough the small -di aneter probe holder, and that is
stacked on the | arge-di aneter probe holder so that each of
the small hol e portions comunicates with any one of the
30 plurality of reception hole portions, wherein
central axes of the large hole portion and the snal
hol e portion that communi cate with each other are separated
fromeach other, and



30a second substrate that is stacked on the first substrate and on the small-diameter probe holder, and
receives end portions of the small diameter probes held by the small-diameter probe holder. 21 5.The
probe unit according to claim 1, wherein the large diameter probes are pogo pins. 5 6.The probe unit
according to claim 5, wherein tips of the pogo pins, the2flps being in contact with the small diameter
probes, form respective planes substantially normal to the longitudinal direction of the large diameter
probes. 10 7. The probe unit accordin e
first substrate that holdstHE gody Bin'sg\)&hﬂ)é afidfidg 785 B AR bb%ﬁspihg,c{hlé 4 WBiry"RbL in 15 contact
with the small diamelter prabieiso b betexqiosade and ac emsetondauivstrabe thatrid stdcked oh the first

to claim 5, wherein the lar

-diameter probe holder includes

a

substrate and on @gn§mgl|l-d6{§@set%rr g; : Og%lgte @nldrr e'%er&i rﬁzﬁ)r{gc%gscgfmegg]@ediameter probes

held by the small-diameter probe holde
small-diameter préhehofdert iBabratdictd® By StREkiNE W oCaBdtrlted B8R bf WMich Ao the smalll

. The probe unit accor

aim 1, wherein the

diameter prolees whlealewinmeithenend &f asbrafdbpsmaahgiaretared pohasmia beexgosed. 9. The

probe unit according

and/or the small diameter probes.
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2. The probe unit according to claim1, wherein each
| ar ge di ameter probe includes

a first plunger which is forned approximately in a
needl e- shape;

a second plunger of which tip is oriented in a
direction opposite to a tip of the first plunger and which
i's brought into contact with any one of the small dianeter
probes; and

an el astic nenber of which one end portion in the
| ongi tudinal direction is attached to the first plunger and
the other end portion is attached to the second pl unger,
and which is extendable in the |ongitudinal direction.

3. The probe unit according to claim?2, wherein a tip of
t he second plunger forns a plane substantially normal to
the longitudinal direction of the |arge dianeter probes.

4. The probe unit according to claim2, wherein the
| ar ge- di anet er probe hol der incl udes

a first substrate that holds the first plungers while
allowing tip portions of the first plungers to be exposed,
and

a second substrate that is stacked on the first
substrate and on the snmall -di aneter probe hol der, and
receives end portions of the small dianmeter probes held by

the smal | -di amet er probe hol der.

rttoi %I%im 1, wherein the large-diameter probe holder and the small-diameter probe
holder have insuldtdon properties at-on at least portions 30 in contact with the large diameter probes
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5. The probe unit according to claim1, wherein the |arge
di anet er probes are pogo pins.

6. The probe unit according to claim5, wherein tips of
the pogo pins, the tips being in contact wth the snal

di amet er probes, formrespective planes substantially
normal to the longitudinal direction of the |arge dianeter

probes.

7. The probe unit according to claimb5, wherein the
| ar ge- di anet er probe hol der incl udes
a first substrate that holds the pogo pins while
allowing tips of the pogo pins, the tips being not in
contact with the small dianeter probes, to be exposed; and
a second substrate that is stacked on the first
substrate and on the small -di ameter probe hol der and
receives end portions of the small diameter probes held by
the smal | -di amet er probe hol der.

8. The probe unit according to claim1l1l, wherein the
smal | - di anet er probe holder is constructed by stacking two
substrates, each of which holds the snmall diameter probes
while allowi ng either end of each of the snmall dianeter
probes to be exposed.

9. The probe unit according to claim1l1l, wherein the

| ar ge- di aneter probe hol der and the small -di anmeter probe
hol der have insul ation properties at-on at |east portions
in contact with the |arge di anmeter probes and/or the snal

di anet er probes.



