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Docket No. PNHA-08274-PCT 1 DESCRI PTION PROBE UNIT

5 TECHNI CAL FI ELD [0001] The present invention rel ates

to a probe unit for housing a conductive probe that
perforns input and output of a signal in amocketNo PNHA-08274-PCT
el ectrical characteristics test for a seniconductor
integrated circuit or the like. 10 BACKGROUND ART

[0002] In an electrical oyactegii cs 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 pﬁﬁ&gﬁe?ﬁkﬁed posi tions
corresponding to an arrangement pattern of externa
el ectrodes included in the sem conductor integrated
circuit. The probe unit includes a probe hol der that

FESENIOALy ZITENP of hol e portions into which contact
Aroekes ar e'I‘hréSEﬁte%ntarl%ve*?ﬁtlrbrﬁ%l%@été s 2 20 e td?ﬁt for

conductlve probe hel d by the probe hol der are brought
|hm@lmntaac:tomsi11tdtlane glredter ade tofpetrfe emiicgnductner output
i grat ed C|rcu d an el.ectrode .o circ

sO&tbgt Facdelt gp &f‘t 6 Ghig & ecg’[arsﬁcgﬁ%lstrlecsspe%& R
tsenglcesidiiceald Y nteeinaeld tdiesan eandied Qri ket egr at ed
circuit and the 25 circuit substrate (see Patent

Docunent 1 for exanple). [0003] Patent Docunent 1:

%@Q@@%%%Ngahgﬁopen Patent Publication No. 2002-107377
DI SCLOSURE OF | NVENTI ON 30 PROBLEM TO BE SOLVED BY THE

I[NVENTI ON [I006@4] elleatedent]l ydersictae Metdne itesgr dwma
%%hlgﬁ’?l%\%b ggcgg%%bgéﬁ%di%r%%%la e curre&lﬂwlth a
esbeOlnd tSen cRRAUEHR: Bogkels w-plmiﬂAlQ@z% %@-ﬁdu%:tlve
probes at predetermined positions corresponding to an
arrangement pattern of external electrodes included in the
semiconductor integrated circuit. The probe unit includes
a probe holder that has a plurality of hole portions into
which contact probes are inserted, and, becth end portions
of the conductive probe held by the probe holder are
brought into contact with an electrode of the semiconductor
integrated circuit and an electrode of a circuit substrate
for outputting a test signal, respectively, to electrically
connect the semiconductor integrated circuit and the
circuit substrate (see Patent Document 1 for example).
[0003] Patent Document 1: Japanese Laid-open Patent
Publication No. 2002-107377

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0004] In recent years, a demand is growing for a probe
capable of carrying large current with a current value of

about 10 to 20 A for performing a test on a semiconductor
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for an autonobile control systemor the like. To neet

this demand, it is necessary to nake the dianeter of

the probe |large. However, there is a problemin that

when the rmaxi num di aneter or a pitch bet wednacket No. PNHA-08274-PCT
el ectrodes of the 5 semiconduéor is 1 nmor smaller,

the dianmeter of the probe needs to be nmade even

Rl ler 'au':t%%llélbtl'lrég doﬁ‘ltrr%q_u%%te%wd'xertthecq_rﬂ]éé NI To meet this
capacity. Furthermore, in atest in which two probes

gegameeded fier n@@@lssme:rymtwaknaa@ ithnet g sfvedrer tod hwalprobe
asure t rob w th small |aneter are

T T e aats Aso R Ers T o EAE R ithe

eapdanty diERRAYr Tie pras Yotwenrin @l dmsdiren dmdee

in viewof the above, and it .is an object of the

FegsErnqusFert iien 1t B SoFde 1€ or e HiamedaFalite the probe
ti t

e oot R e T e

B0 VieNG I@R@Iy&hoﬂg[ @ﬁ@:&]cﬂiqz soIF\we:tIHee:nmrcd)I dm degastbach which

bove a achi eve e o0 ct probe unit
BoB0 PaChE S 6 g b G R adedn ghe four-
Rletrirahially mefa slu@re%n@ arﬁto%re PrAReS snAdh AfameMiir&) drse
formed by usin conductive material and is ext endabl e

|n@eale|dongfml@éu ad$i ftecthestctd ol dialdunyr egft - cargling
%g% gl probes, each of which is formed by using 25
ctive material and has a dianmeter smaller than a
le@méter offTheagirelsange idivametien praGbéecem made in view of
| ar ge- dlaneter praobe hol der that_ includes a plurality

S APGENORE b troRS WRDER T Rdi RIS dvRation to

Rlrdraldet ¥ efrdbRr g8 i tdicamRial RORSSvetd iy RlddRldilbh in
of reception hole portions, 30 each of whi'ch has a
dugmendr coralylioang damaca tdi amet éio of resacied aligenaisie of a
%%rﬁlon comuni cates with any one of the plurality

arge hole portions, and receives an end portion
of the small diameter probe so that the end portion
Docket No. PNHA-08274-PCT 3
MEANS FOR SOLVING PRCBLEM
[0006] To solve the problem described above and achieve
the object, a probe unit according to the present invention
includes: a plurality of large diameter probes, each cf
which 1s formed by using conductive material and is
extendable in a 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 prcbe; a large-diameter
prcbe holder that includes a plurality of large hole
portions which individually hold the plurality of large
diameter prcobes; and a plurality of reception hole portions,
each of which has a diameter smaller than a diameter of
each larxge hole portion, communicates with any one of the
plurality of large hole portions, and receives an end

portion of the small diameter probe so that the end portion
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cones into contact- with the |large dianmeter probe,

wherein each set of one of the large hole portions

and correspondi ng one of the snmall hole portions that
communi cate wi th each ot her pierces through Dotket NociNyié-08274-PCT
5 di aneter probe holder in a thickness direction; and

a snall-dianeter probe hol der that includes a

al isty 0 I e ty éﬁgﬂldh
g thle 5’| lj:ro %:5?';/: "Jg?hs tﬁ)ﬁr ! Qg‘%eter pr obe \Q erein
pﬁe\herssteltng:ft lvees ref] 1t hehi dma:tw herl@be ritiemscandhg of f

pierce thro &H? S II-dlanete robe
AR Ao OR S B Spegn® iR ot e e
RiogRRinNader wS@ nt fé@tchea%eqf diRke-c@ldh elgd tﬁfértl'a@ré_;%

communi cates with any one of the plurality of

ﬁé@émtueén mrebe poddegnsn whéhdiaknes st Hireptdorof anse a

el | t t hat.
SHel A B H-Rh LRI TR SRR d Wiy ot
Gtiadrd, hade tpoet ipinisr athiitch afneﬁma]dualld]ye hadrd ithres plurality

cl ude .t smal | hol portions which are acent. to
Eac TG el JAATLSF RCERS CBrtueaP TAREE S Soom e
i ameeaGh LolhRs BF- ot Q‘o%ﬁ@x@c%ffsﬁ(?ﬁ %fhltd?la'i‘n%r@eﬁt@ﬁ%gh

between central axes of two |arge 20 hol e portions
thet smaélc@rlra@@rt@ﬂrdmgvbteohtqieietm agyalthaiolie stacked on the

Fi%”gleg%%ank‘%%‘y ro% %%l%r rtoh%hata%%%rhdlorfgt tsli]nea].l hole

Bvent Fon ~as - set 5§t & G hventi on

@e&mmoblsd cabave,i catach whalhg@nqzl amet et m'r@b@mure:iluct@s o
first plunger which  is 25 forned approximately in
ﬁ@@&@é‘%%@leap%%ﬁalsm UhGEe s CoRptitat @%ss of the large

%Ul%nb%ch%na Hd el AMmaARPeZ e @Add RHt ddifunicate
first “plunger and which is brought into contact wth

arnycho@@cm othe rsmalel sgiparetted frobesacingtie sl asid ¢he

nd port.ion i.n the, | i tudi.nal
FRRn sy od s Botad R icdy (et e SO S Wine e
@b&eﬁ.o@@d wpQlchi Qitel &dg@tdeaﬁh% @ drh @ t3RGO RGP IdMeIich
and which is extendable in the |ongitudina

geredtilo RXCE0GTE] SERaTHé Sfr dFemuidChadddedi Ry o dijgd ance
Rhe3eRl PRckel NooBNHA 982(4hClentral axes of two large

hole portions that are corresponding to the tweo small hole
portions.

[0007] In the probe unit according to the present
invention as set forth in the invention described above,
each large diameter probe includes a first plunger which is
formed approximately in a needle-shape; a second plunger of
which tip is coriented in a direction opposite tc a tip of
the first plunger and which is brought into contact with
any one of the small diameter probes; and an elastic member
of which one end portion in the longitudinal directicn is
attached to the first plunger and the other end portion is
attached to the second plunger, and which is extendable in
the longitudinal direction.

[0008] In the prcbe unit according to the present
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4 invention as set forth in the invention described

above, a tip of the second plunger fornms a plane
substantially normal to the Iongitudinal direction of

the large dianeter probes. 5 [0009] In theDpaketidle. RNAADB274-PCT
according to the present invdntion as set forth in

the invention descri bed above, the |arge-dianeter

eh%%ta%d %r iSR! lf%‘i-%xﬁ if ftﬁao SURSLalEe deal 1'?)%'(9%bove, a

the tirst plungers wh wing tip portions
tupspfpt@ﬁg@esomd ipd uegeas Ed;rman et @ls@@om@baMannmﬁhiy
t.he first substr

BREMPL GParbear CHrdBearder g 1Poc e sord 20e dlameter

peetbkens of the snall di anet er probes held by the
smal | - di aneter probe holder. [0010] In the probe unit
4008Pdi ng 8 the prebenunis prrerticg 49 $&e RFesenth

Eﬂ%eh%&%ﬂt%%ns %;?%52%[631%F% i RGt %éydyy@éﬁ'above,

probes are the probe unit
aheoﬂdmgg—ﬁdamhmemrﬂsabe hbﬂdemtu@nlaﬁesem ffdtsht ismbstrate

descri bed above, . tips of the pi Nns,
%H ﬂﬁggﬁe%ﬁﬁ %ﬁréénp UNIGSh iid €2 G 14 o dugﬁbF&Ptlons
B&’O*ﬁﬁ% £h QM LasReGhlsY @ cPkbanespeidlst; a'&tn'da|a| ¥edddBlubstrate
to the longitudinal direction of the |arge dianeter
phobeds FOOTXE ont ﬁ@eprféﬁétuﬁubsé@?@@ledlaﬁlg’l oo tthe small-

g&%ﬁﬁ%r %%%t %%ﬂg%% S%% ec'%&'v%st ned %o%%‘oﬁfoél of the

escri bed anmet ér  probe

smeﬂ&déiame&emspr@%bstmaue,b@a&hﬁob@&lﬂhal@mytqm R cbe
ﬁhl|e allowing tips of the pogo pins, the tips being
Bt9FK contact with the small dianmeter probes, to be

expaped; amnd %h%e?gggesﬁﬁgkr@E%or@ﬁhg’%o $hacked st

the first substrate and on the small-di anmeter 30 probe
hoW@etlandaseaemvégréhdlpomheonavehtnb@ sewldribed above,

RbBagr o OORIE AR PRECSFoBE CURPECaBAbRaI ng 10 the

peesent i nvwerhicORradesehitosthcirdinke tlon\tgl@t @R sent

descri bed above,

invention as set forth in the invention described akbove,
tips of the pogeo pins, the tips being in contact with the
small diameter probes, form respective planes substantially
normal to the longitudinal directicon of the large diameter
probes.

[0012] In the probe unit according to the present
invention as set forth in the invention described above,
the large-diameter probe holder includes a first substrate
that heolds the pogo pins while allcowing tips of the pogo
pins, the tips being not in contact with the small diameter
probes, to be exposed; and a second substrate that is
stacked on the first substrate and on the small-diameter
probe heclder and receives end portions of the small
diameter probes held by the small-diameter probe holder.
(0013] In the probe unit according to the present

invention as set forth in the invention described above,
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Docket No. PNHA-08274-PCT 5 the small-dianeter probe

hol der is constructed by stacking two substrates,

each of which holds the snall dianmeter probes while

allowi ng either end of each of the small dDeakettNerPNHA-08274-PCT
probes to be exposed. 5 [0014P In the probe unit

according to the present invention as set forth in

[ L r a e
LB, L BTSSR HRBe P ALY oo

mwgubabsamape@peeacQSOdtwancme@@ﬂdspamEI@meldndmamamﬁr

with the larg i amet er .probes nd/or 0Ot snmal
Brkhebt i dEna1 TRl RaCs 1B RGP POLEE Srall
Aceekdierg pirebaspiebeliixbodkd. he present i nvention, a

set of probes is constructed by assenbling a 15 Iarge
diP&rét er pllélbéh&n erabemni tdpgeered ngr &9e %§’4§c Pregsnt

;ﬁ%@ﬁg&b}ﬁe a@X 's%t 1S a8 SRl f&%@re&ftq%egi%% C%B 4 above,

erefore, even en it 1s necéssary to
maerdwwgg daﬁm&tpmtpho@% dcllestr albdethe Bmakiﬂdﬂameter
nec educe H di ameters of both end

BErBRoRE e haver apsu s Lohog poeaied A Y & ndgarh o

b rRHBYIENt n @drehic®N wik hC ¥heeNhr gea ki ¥indd GRS GWRl/or
to the reduced di ameter of the probe. BRI EF

BESCRMPTLONIemebRANPKEBEE0016] FIG 1 is a di agram
illustrating a configuration 25 of a relevant portion
of a probe unit according to an enbodi nent of the
EF@E@EtOFnTHEtENWENEEGN 2 is a diagramschematically

|Ilg% ratin posi ti onal relatlonshlp bet ween Iarge
@ ;ortlé §°§H&”gsﬁﬁlﬁ R&P@epGPﬂloﬁ§ t3¢ prese’dtis a

dhaghafbh!, | Uskeat LRI pRRLALER Y @Wnak rRSSEBLY QPR ing a
pr obe uni t according to the enbodi nent of he present

Lavaget doameEEG. paobs angeespoetlily divmelesc pawiel salchy that
?ggﬁggtyge g%@é_9§%é% gre shifted from each 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 end porticns of the probe. As a
result, it i1s possible to prevent reduction in current-

carrying capacity due to the reduced diameter of the probe.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a diagram illustrating a configuration
of a relevant portion of a probe unit according to an
embodiment of the present invention.

FIG. 2 is a diagram schematically illustrating a
positional relationship between large hole portions and
small hole portions.

FIG. 3 is a diagram illustrating an overview of
assembly of the probe unit according to the embodiment of
the present invention.

FIG. 4 is a perspective view schematically
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6 illustrating a whol e structure of the probe unit

according to the enbodi nent of the present invention.

FIG 5 is a diagramillustrating a test state of the

probe unit according to the enbodi nent of t HeCkeNSsRNA-08274-PCT
5 invention. FIG 6 is a diagrfamillustrating a
configuration of a probe unit according to another

anheditmitiy 4 Mhdireestituctddie s he ¥ IDPLANATI NG rding
OF LETTERS OR NUMERALS [0017] 1, 7 Probe unit 2, 8
It & dicmpadimagnitod theSmngsafitansrwantgrave 4

L it ' . :
ib Redost oh Tools e s R 3 EUT S U ene
roloder urbe Sraddrdiole tportheorenfbddiilndart nefithdre 2reXlent

81 First plunger 2l1la, 23a, 31 Tip portion 21b, 33
BYfge 198ti on  21c, 23b Boss portion 21d, 23c, 32

Base end.py O A% AAmnri g TrRIMe! g %%%éﬂ.ﬁgizﬂation of a

wound portion 22b Tightly wound portion
SEeHmed Yl garcordiFig $to anisdthen erdpdirerr reff the eoresent
g%ﬁ;&ﬂﬂ.rﬁz Second substrate 42a Second hol e portion

ThiTd 'Substrat e Docket No. PNHA- 08274- PCT

EXPLANATIONS OF LETTERS OR NUMERALS
[0017] 1, 7 Probe unit
2, 8 Large diameter probe
3 Small diameter prove
4 Large-diameter prove holder
4a Large hole portion
4b Reception hole portion
5 Small-diameter probe holder
5a Small heole portion
6 Holder member
21, 81 First plunger
2la, 23a, 31 Tip portiocon
21b, 33 Flange portion
2lc, 23b Boss portion
21d, 23c, 32 Base end portion
22 Spring member
22a Loosely wound portion
22b Tightly wound portiocn
23, 82 Second plunger
41 First substrate
4la First hole portion
42 Second substrate
42a Second hole portion

51 Third substrate
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7 51a Third hole portion 52 Fourth substrate 52a

Fourth hole portion 83 Pipe nenber 5 100

Sem conductor integrated circuit 101, 201 El ectrode

200 CGircuit substrate 411a, 511a, 521a Snml IDocketNweRNEA-08274-PCT
hole 412a, 512a, 522a Large di ameter hole 10 BEST

MODE(S) FOR CARRYI NG QUT THE | NVENTI ON [ 0018] Best

nodes F1Qr  aafimg b IULINE JH esent i nvention
(hereinafter, "enbodi nments") are explained below with

r ef er édce Faynthe sadsdmsd®yi ng drawi ngs. It shoul d be
not ed.512':'é t r%aotu%etqﬂo:el%vw ngs Aare schematic and a

rel ation between £ cknéss and the width of each
porti &8 @irpat nemdfert he thicknesses of the respective
portigns, and the |ike may be different from

real i % SFEEcCOEUdeE iinafsRates)idiFaridt  the

drawi ngs My 1dep 1SR portion as having different
20 relations and ratios of dinensions. [0019] FIG 1

is a pati &ircdgs-ssdcttimatal view of a configuration
of ar

l,evant, .portian of, a . prohe unit . according to an
enbodi4rqr‘éLn’ E)éfllt e%ﬂ eﬁlmqlﬂvgﬁﬂ“@&‘.e%h be unit 1

i || ustanataed Sivzat, he igungirige aidaEtes tHate is 25 used
for perform ng an electrical characteristics test on a
sem conductor integrated circuit as a test object, and

fi I @@ﬂ@@ Iﬁ%{ﬂﬁlﬁ r
itaﬁggrb’gt@gtsgi I‘%?'Llﬁ FA and a éﬁgﬁ%@e?u strat elz\]ot hat
deCadtls a Bestt siogeal floxr tdeerryserd cartdudicop riesetnr dtratknt ion
Lrcui.t. -The pr,obe unit 3Q includes g plurality of
P8 Gednatar " GROGEATERGE N SR Sed ot gt
irdtre reprtagly Whih a%:!c%@r&fa@x%%g()fdrta!ﬂﬁng“s‘.rc‘{'tt should be noted
substrate, a plurality of small dianmeter probes 3, of

Whiech thge deadd nase aeo sgiemattls eosk &ctrelath orhéddtaega the
thickness and the width of each portion, a ratic of the
thicknesses of the 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
relations and ratios of dimensions.

{0019] FIG. 1 is a partial cross-sectional view of a
configuration of a relevant portion of a probe unit
according to an embodiment of the present invention. A
probe unit 1 illustrated in the figure is a device that is
used for performing an electrical characteristics test on a
semiconductor integrated circuit as a test object, and that
electrically connects the semiconductor integrated circuit
and a circuit substrate that outputs a test signal to the
semiconductor integrated circuit. The probe unit 1
includes a plurality of large diameter probes 2 of which
one ends are brought into contact with electrodes of the
circuit substrate, a plurality of small diameter probes 3,

cf which one ends are brought into contact with the large
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Docket No. PNHA-08274-PCT 8 di anmeter probes 2 and

ot her ends are brought into contact wth el ectrodes

of the sem conductor integrated circuit, and which

have diameters smaller than those of the | aiDgeketNo. PNHA-08274-PCT
di anmeter probes 2, a | arge-di &eter probe hol der 4

that 5 holds the plurality of |arge dianeter probes 2

Wizt apr ?}Yﬁ%’ﬁute'sn@ bhe lRTgs dele I 2 fr{tQﬂ‘contact
com ng of a smal | -di ameter probe hol der 5 that

g tat @d@@dt’rmetsh@f ltaneg setiimmarac oo he tealrgdre 4 dirauit,
%%t Lachable maaney; a\%{%ﬁler%oégn%ltlheer pch%rna' Ihtoys rmﬁs'{%'e' large

laneter pro es reventing t e S

il ammetesr @rr@m 2, romaco-ad adfefter [3Q2Q] Haaekd ar ghat
di aneter probe 2 is formed by usin conducti ve

i dhe pdeneddityged 4 amgesdi orebfs ¢h whide
%gfe%%t%g{ 'emita‘il % 'dla%e&%%d' S oRAPS B 3Prd o?rg_ng off, and
he first

one end I's attached to t
gl @n@é_rl—mealeadteﬁpmlmb@w hicd derr €l &dtaitc imeriercked on the
xt end iin the Longitudingl , direction, .and _a
TECORIAPTRGE" DEPE WALART e 1\ ReFemihagiy fgnner and
SlRMlidRg tHRMRAk rdd {its, ift aehed ancnefthiprdbHdsp 3 Svhile
oriented in a direction opposite to a tEP of the first
Prevgatine. the e ldt glamatersPraked iy fmam cpmimge Ofcf

7 | t.
gru enhn e Sl o gl d e using

seadng tpengeart e23 a 1G olamci deloﬂmdeseac Ifmtslterplqr@@’ﬂ]m which
The first plun%?{ 21 i.ncl.udes a t p rtion 21a

v iE0G ™ Ss REPG P oeRdY df Pafige 215 FRAT gember

25 diranmtieh b%%g%hdtH%nakﬁ%dﬁéaﬂﬂéﬂtﬁg fiket ifunger 21 and
portion 2la, a boss portion 21c which projects in an

ObpeS e @ity @deEisdi comembled iy peielilen 1214 hd d angd tudinal
fd'l%g:gl%%r“ta%% %1%’ec 'dC %tllh%gle 2t3 %Ic{ g{hqlc%f t%e other end

I's sme
dalfal‘thteer&sp&flnlghmeﬁrmgémdrst lad azhle carchd &stWngaihl }tl@ is
Iar%Fr than the inner dianeter of the sprln

2D Rt & RHEERHRE SRPASEHS &P &f Tike rtlhr?g Tirst
@5&@%@@% 1i,s %e%%e s'ttatt%d 118Rd & RA3E 18N ROr tii o p2ld

which is in the form of

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 pecrticn 2la
having a sharp tip end, a flange porticn 21b having a
diameter larger than the diameter of the tip portion 2la, a
boss portion 21lc which projects in an opposite direction of
the tip portion 2la via the flange portion 21b, which is in
the form of a cylinder with a diameter that is smaller than
the diameter of the flange portion 21b and is slightly
larger than the inner diameter of the spring member 22, and
onto which 'the end portion of the spring member 22 is press

fitted, and a base end portion 21d which is in the form of

a cylinder with a diameter that is smaller than the
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a cylinder wwth a dianeter that is smaller than the

Docket No. PNHA-08274-PCT 9 dianmeter of the boss

portion 21c and is snaller than the inner dianeter of

the spring menber 22. [0022] The spring memnibesket\R. PNHA-08274-PCT
i ncludes a | oosely wound port9on 22a of which end

portion is press fitted onto the 5 boss portion 21c

Ofi dre frl o dHIRSs 2brialth 3 atd UM ¥ VA 1R R the

22b on which a wire rod that constructs the spring
rewser ddaniesamrd thihghtdpr iwgumekridesn 2Zén t he | oosel y

portipn 22a .and _of . whi end .postiaon.is press
RO on By, RE a it a2 DL RS ok Sropne
porttieh 22a HE anddrherd gydosomund fyerdd o 22 arfo the
connected to each other and have the sane dianeters.

[FOFE3POTHE e ddird Of1 igerf 13 wdlwnges 2l pnsbra itdrghtly

' or-mof  a eyl inder,. ti
3R BERSRRRet AT ol WA B (Aot the
tsipetinios remdddre 22t Han mthr et e ghitdnetweruref theen tdrp the loosely

portion 23a and.jis slj |y larger, than the inner ,
BRRE, BT e 2 vty e TSP, R hhiE S i tted
et PAH @R cRind RE unig@it 123 Wourlé PYIddeary 22fund pdHtesh 22a
fitted, and_a base end portion 23c having a di aneter

gk the $rmihtdy teamd merdilaretled ¢ire OBEREgsbritd @ach

0 .S, .smeller. th i.nner di aneter of the
g%?ﬁe%g a?rleladn‘geaﬁre %%‘.e %?éneou ea?[@g:leal%nnéter of the tip
Aa0Ri3gn 238 hes seldogiat Ipd ug@rge3 timan udes @uttalp portion 23a

di aneter_ of the spring nenber 22. The |length of the | i
B RGNt (1o By ee T B (KOS9 PRI STogin (o is in

hAROE Jrh WH Gh 18 9§ 1diranPlahnele 24085 21143 than
cone into contact with the first plunger 21 even when

tthe [ddiege téiramdt dhepitdlye PR rits ot PFeedirat itshes lgptitthymlarger

§ le, Jtg.i QSsi to make the | ength of the
saen TR Ml o Sul ¥ ot anss A ASR ag; gie onto
Woriger thikarnid@crtergt bf ldhestyigied v mddn@ pbrtAdd @2b is
face of the tip 30 portion 23a, which forns a top
SFergc & it ethe 236 andass @RgerorF iioh B3g having & diameter

RIhaRe :thana1§ ORI &Rl 8 ameter of the boss portion 23b

and is smaller than the inner diameter of the spring member
22. The outer diameter of the tip portion 23a is slightly
larger than the outer diameter of the spring member 22.

The length of the base end portion 23c can arbitrarily be
set in a range in which the large diameter probe 2 does not
come intec 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 23¢ in the longitudinal direction longer than the
length illustrated in FIG. 1. A tip face of the tip
perticn 23a, which forms a top surface of the second
plunger 23 in FIG. 1, is a plane that is normal tec the
longitudinal direction of the large diameter probe 2 and is

brought into contact with the small diameter probe 3.
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| ongi tudi nal direction of the |large dianeter probe 2

and is brought into contact with the small dianeter

probe 3. Docket No. PNHA-08274-PCT 10 [0024] Each

smal | di anmeter probe 3 includes a tip port iDockeND. RiA-08274-PCT
a base end portion 32, each olOwhich includes a sharp

tip end, and a flange portion 33 which is arranged

b[%mrjn thexddip Rt oY aer@d e dase £nd, B HPA QN
32 an

id has a diameter larger than the dianeters of
e tiliqn Fdr tarsh B ased artte dvadd cand horad an @2, wikheh

diameter of the ti ortjon 31 a t he di aneter t.he
oI & sres B B o] e SR PLaen i
arer=8igRld eetWdidn dHe oy ¢lordiivretar fd the I Qe end

di ameter probe 2. The 10 tip of the base end portion
FPLtd ogy @f?grﬁnd e cortia®e At Hasger thhpphdrlie ohiamters of

f ?ﬁggg g I i et pr.

%haetsb‘?é’z ribe ablgolv:arnd%ﬁtgc{,n%%% fﬁgcgrétoefrjdﬁg?o e 3 'lﬁ%e
arirarged atf arheoftfigetequusidn @l wirtch ttesphicimdter tdfe the base
| arge dianet pr obe o that the central axis of the

B R A G o 5 SR el iR R4 (5 hipe Shaller
el atred ofteaMmdiRgnaget 1l thd S 0fgd M drdds il ef,  The
probe 2. [0025] The | arge-di aneter probe holder 4 is

ddms tofudhed bage qrak I 191 i35t ss igstuditte Yt arfeprebact with
0 gt e ' f or j

TR AR A SR P At S A ene large

cHreamter abis 12 aneledar ibddiiatiovess dineecinadl diamecer

vertical direction of FIG 1). The | arge-di aneter

Brsge %oﬂcﬁerarzmwwés ap SRR Pt %g@l"tﬁbqreespect to

RO I10M%e 48 Attt ididind uald i A& dH WAl id¥ Ofor the

| arge di'ameter probes 2, and a plurality of reception

I$51ad Jpstitamste A pr2dend dis made dicaredtlerls tsmandersadrnated
di ters of, t I hal ort.i o 4a,

o e A o G R A S pronee -

Haloe 5gor t | arse 4ar@nd ireeaiate dhdibana deand [pey tdascructed

32 of the small_dianeter probes 3 so that the base

Ed PG BE iddie TG T At A 1R (IREIU gRigFrate 42,
gﬁrllnglw P8R £ byA 28 Pl I8 darge A & POr td 2 48 resin,
machinable ceramic, and silicone, in a thickness direction
(in a vertical direction of FIG. 1). The large-diameter
prcbe helder 4 includes a plurality of large hole portions
4a which individually heold the plurality of large diameter
prcbes 2, and a plurality of reception hole portions 4b
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 porticns 32 of the small diameter probes 3 so that the
base end portions 32 come into contact with the large
diameter probes 2. A set of the large hole portion 4a and
the reception hole portion 4b that communicate with each
other pierces through the large-diameter probe holder 4 in

the thickness direction. Furthermore, the central axes in
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the reception hole portion 4b that conmunicate with

each other pierces through the |arge-di aneter probe

holder 4 in the thickness direction. Furthernore, the
central axes in Docket No. PNHA-08274- PCT Dacketthe. PNHA-08274-PCT
| ongi tudi nal direction of thelkarge hole portion 4a

and the reception hole portion 4b that comunicate

Wireh 1@y g%fltu%m%dx %ﬁ%@ﬁgﬁ{)@f tt%eaq%@%o@{oqteeqxfﬂtqren 4a and

each o st ance etween the central "axi s of
tthe |raoge thene He lportarin ofa 4ndheite coamturdlcadd svigfh each

the reception port n 4b | set. to be smaller
e e T RIFRT S S A AR T A P ot

NS tlanReP @ Hedie23a th%y Ritra10 adike o siranaerdid hole

this manner, the |arge dianeter probe 2 and the small

doarecar dor GBE Thanirestt rale arddp@d ithe@ yfeH?Htrﬂré%‘r thed e
E%r ;tltgn%e har %gtsl,aoé & P s%ﬂ%ﬁncglagﬂ Qﬁ%té U NUsErele

conmuni cate Wt er can
&thraeJ yfdxm&mbmgiﬂlp Maxec @it adte Wiitch p&a:dhcot Iié?ra. [ BR26etting

the first substrate 41 is forned._a pluralit of
ftlhfestdlﬁ&laémﬁordt i %&fa%mrterrrf .&% o Ane e qEFobe 2
Indehe refdiions AntdEagddd sf, helieard oefltively
includes a snmall dianeter hole 411a in the formof a

@y#se\drdt@d Halticowhs ntagashibei & mltﬁlp)rpcﬂrat iagl Zhe dgfeqanrtion

1
Ry S &L s |D9Rih A ke Janoedaretar,
aulicdieteyr Hnﬁuyﬂttﬂnﬁntdumﬂﬁtﬂhumtﬁeaaaﬁ dﬂhenman
di aneter hole 411a and is coaxial w_th the S

[
ditlitler héire theLdirhte HRSHESe & die fagd @ plurality

Jamter e $bla 'o%ssrﬁaial &l dde ﬁ@d@f_ertk@‘ large
the flange portion 21b of the first plunger 21. The

Swdld poditametserd ehol @aﬁtﬂtnilp:rsewml@ tpm:tfuq‘.rstﬁllm ung.drudes a
21 fro on1n of f il.e allown t| partio

fﬂ?l&f q:{:ﬁlénef St lpq \an he V%orgr)t(po & gpyl q{c}er Mollow
RurddheHmite, ttiéweu@@dnﬂmrdlﬂrmtﬁ tofe tﬂle:étarpg]ﬂmger 21 is
di aneter hole 412a |s Iar er than the nmaxinu

direretta 16t e |qarlge nSt S dise . 41[2@0217’1 e thrm of a
%%&q%qie%l%fﬁ}hﬁ w%cq{ %afsorma:n{becer larger than the

diameter of the small diameter hcle 41la and is coaxial
with the small diameter hole 41lla. The diameter of the
small diameter hcle 41la is smaller than the diameter of
the flange portiocn 21b of the first plunger 21. The small
diameter hole 41la prevents the first plunger 21 from
coming off while allowing the tip portion 2la of the first
plunger 21 to be exposed. Furthermore, the maximum
diameter of the large diameter hole 412a is larger than the
maximum diameter of the large diameter probe Z.

[C027] On the second substrate 42 are formed the
plurality of reception hole portions 4b, and a plurality of
second hole porticns 42a, each of which forms part of the
large hole portions 4a and pierces through the second

substrate 42 in the thickness direction by communicating
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30 plurality of reception hole portions 4b, and a

plurality of second hole portions 42a, each of which

forms part of the l|arge hole portions 4a and pierces
through the second substrate 42 in the thi drekelds. PNHA-08274-PCT
di recti on by conmuni cati ng DoéRet No. PNHA-08274- PCT

12 with correspondi ng one of the reception hole

RAfH s AsportigfliAEtE s ddesecnddid &ortions 4b.
portions 42a are the sane as the dianeters of the

ITétegéilcﬂH@r’ﬁE&I@r Holtde AEZmndduh cofpontheons W2 iane d:fhe same
cqQnd. h ortlo 2a .coaxi CO ni c
anyotcl?)lne QgJTan% eerpsl Jgr altﬁ}eg/ loafrg[ Cglea\ﬁ 3'1 armgp{ggr aﬁt@ gch of

athea i 1e11ch 1didhyf Qfﬁrﬁecfdrﬁiﬂkﬁﬂéal’td)rtclwﬁwmwtdd@ci\/dltlfy
the reception hole portion 4b. [0028] The
SrEmMudiG s dore hanferc s the cibtalicte Pt pyprge

%ilad&lsz_ltr& adhid dql%bsdia g&rg ehd %&ck AU tfkowba%f ré e

2, 10 which are forne y using t e same I n ating
rratrairelcadsi nchati tof titee ﬁeara}e:lehraﬁmla gumhierhdder 4,

t hi ess r (|n he v [ dlrectlon
PR ) L e ot doy Sy Fhcted
W&Qmﬂclﬁi raalﬁrtmaafsub%’eaﬂa{téﬂcsle amata Fruksh Wilkdtrate 52,
|nQ|V|duaII hold the 15 plurality of small dianeter
ﬁMﬁq

rangst é\b’eﬁﬁlﬁ@ ﬂme ST Ill"{ﬁthr?éitlé?g maglrasiadl as
f of t
tr %Irq %gnﬁ&n& erElf r??egbe\%el | n t}{1 r nggls the thickness

dilrrecitlm (ﬁlnemlderd:maﬂi ehmcah@m@jﬂjér:[c-s. |]s) On the

st ed, .on the l.arge-di.apet der t hat
SRRt SR ) B ol OB hGr BIGHS B of

Wualﬂonecwd}ﬁst &a WMildh amaieReuRi ihhedldirald ty

of reception hole portions 4b. [0029] On the third

mblsttarla{tef oI jssnafldr mnwtmmrmqqhqs Dofwhinlier dpaestenting the
I
RYATIONE ikt i el T2 B Aondsts B land lifich pigroe

seldugti amet @Tnaild]-@h&hﬂa&temlliﬂbbes Haldédre 5 drmtofe a:hlckness
cylinder hollow which has a circular cross sectio

TS hi dRe 58 Ll 15 1sdatisgn BYPhs hddedm 118 Stacked on
@Ih@rqta%rgeoroq%e?téxs pfdﬂa%erhtoa_kae% Aand, aHAr 9. 3 Yretele

hole 51Za in the form of
plurality of small hole portlons 5a coaxially communicates

with any one of the plurality of recepticn hole porticns 4b.
(00297 On the third substrate 51 is formed a plurality
of third hole porticns 5la which form part of the small
hole portions Sa. FEach third hole portion 5la includes a
small diameter hcole 51la which is in the form of a cylinder
hollow which has a circular cross section and into which
the tip pertion 31 of the small diameter probe 3 is
insertable, and a large diameter hole 512a in the form of a
cylinder hollow which has a diameter larger than the
diameter of the small diameter heole 51la and is coaxial
with the small diameter hole 5l1la. The diameter of the
small diameter hole 51la is smaller than the diameter of

the flange portion 33 of the small diameter probe 3.
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cylinder hollow which has a dianmeter |arger than the

30 dianeter of the snmall dianeter hole 51l1a and is

coaxial wth the snmall diameter hole 511a. The

dianeter of the snmall diameter hol e 511a i SDoskebNd. BNHA-08274-PCT
than the dianeter of the flardge portion 33 of the

smal | di anmeter probe 3. Docket No. PNHA-08274-PCT 13

Fou £ H1es 1S e, tfﬁéfﬁfﬁﬁ%ﬁ%ro$ft@§elPéﬂ@ed&fﬁﬁé€érhﬁ$§e 512a

512a is Iarge enough to house the flange portion 3
o¥S thr gargnough dietheuse obles 3 banigé sperbstmndd abf ythe small

t r the fl e ortlon 33.

Tcﬁ%t ird sucg%erat e&gei‘g %l?"fé%en?%l?ﬁggs T | SYart efhe

pit st Sr fobnmivond Tengd fpohtt ien 38 ) oy therd i Pubstrate 51
portxléee%s Sfé'f%f the spal |l diameter probes 3 to be

O, tHPA R R T PERMRT rat B BD Faning neff avhile
psercaJ Ay trd t G
forms lt h@/e tsnalqwl%%%ﬁspg% |%ﬁn%5ég§m%§ﬁm%%ew E&Obes 3
Wi P srrsssshdi ng one of the thi rd hol e port| ons 51la.

di arreC{ g:r”t rqrpq%%l Cfr"#tt e "fz%ﬁ’q’ﬁ% © g}dze ecﬁcﬁ |IRpprality

it fonhittth Hdles b_:ﬂﬁrﬂ:l&:fl'ds BRd,) aad? of vﬂ'hﬁ:h SH@¥hs the small
%ﬁrr[?gt er probe 3.is insertable, and a | arge di aneter

IROTIRD (57 thie FBEMIBICAL T iWiddt SrTierpaRlioly one of
has al:hl(i'c?'ﬁleé' éc@'&%’dﬁt han, t heﬂéjc}ﬁa Lﬁcri'tkﬁfhélhae ;r%@!lon 52a
Wt I

di aneter hole 521a and i s coaxi a e snma
mrmiexoh&s taomaazmiianﬁtea:sﬁaﬂle dizdnetier ol e ke a

cate reception hol e tions 4b._ The
&% &s It \ﬂ Jﬁl}tﬂ %ﬁ %t%sencﬂpr@ B Ofr % rféf the
mmla&‘dltdﬁ%t@rafﬁtcﬂfes Pfi 4 higsdr@Gqld 0Pl £ NAdd WiSimeter
4b.. Furthernore, the dianmeters of t he | ar ge di aneter

BIEs S82%q iy Ehend %mé’fas-?l mehmcbelfmtkmlslomfwfnm g e
t
i janeter. wéﬁig A 8 a£é¥%£’d%*¥' ¥% o]ﬁhéiéﬁ%ﬁ?

di anmet er a coaX|a y commni ca s
o eofS 2tlle gpldurial idopxdfall arigéh ditameier] 1heliesetbda.holike 5212,
%@%J%%ﬁﬁﬂPStrate 52 prevents the small dianeter probes

f

SHEF WRLSS A GWIGHYIIRE 984 Se Weirdr the

Q@hbp&ﬁ%n3%og% portions 4b. The diameters of the small
diameter holes 521a are the same as the diameters of the
reception hole portions 4b. Furthermore, the diameters of
the large diameter holes 522a are the same as the diameters
of the large diameter holes 512a. Each of the plurality of
large diameter holes 522a coaxially communicates with any
one of the plurality of large diameter holes 512a. The
fourth substrate 52 prevents the small diameter probes 3
from coming off while allowing the base end portions 32 of
the small diameter probes 3 to be exposed.

[0031] The large hole portions 4a, the reception hole
portions 4b, and the small hole portions 5a are formed by
performing drilling, etching, or punching, or performing a
process using a laser, an electron beam, an ion beam, a

wire electrical discharge, or the like.
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the smal|l diameter probes 3 to be exposed. [0031] The

| arge hole portions 4a, the reception hole 30

portions 4b, and the snmall hole portions 5a are forned

by performng drilling, etching, or punchi npckebio, PNHA-08274-PCT
perform ng a process using alldaser, an el ectron beam

an ion beam a wre electrical discharge, or t he

| [ deesz2 PocketndNoy 5 R D84 PTrodéd 4003 %nd the small-

| ar ge-di anet er probe hol der 4 "and the smal-

giw@ew d@i‘0® nfegyl der cfonsay Uoe ecbrivyt coat éddoy h@oatlng the
e, su strates rmed. of _conductive

materlc'e?S ({ tp%%‘?% CEHT Shord L@‘:Fov? Heaterial

sﬂlde:JS.lﬂJTra;:egSoﬁlcﬁqst r@ﬁﬁgﬁbmrﬁ;mtt@%ﬂ@e dbefaces of
ception hole portions 4b, and the small hole
ptgr 5&\%9 DO tHP#trmnSat‘qang g ereesntiqoissle mc@tnzbns 4b,

Pootes ﬂi@%’nﬁﬂlsm@f}iﬂ&ﬁé c%’ hd léa‘ﬁStvfaéﬂ rhgr%&lﬁs t o rlal.

rel ati onshi p betwee ar ge ‘hole portions
t[r%)%?dall HOlG porits CB‘]SifﬁagraamdsdTEETﬁtSzpﬁ:]iny Qa]thystﬂaQ;ing a

| 1 n ositi.onal relationship between the

gagrsgliz: lngi gr NP B Ren Hfg’esr%ﬂqg%ll'é?ﬁeﬁ gortions 4a
rwide&lﬁlmala s ml%rmt%e%ﬁ&%%ﬂtép%cl%%%ﬁy,

the large dianeter holes 412a is larger than a

dwlétuaﬁﬁém%@mltwr@énm@atmm herte«mmhe large
diaiR: ey Bhia i WA T, I dhe A5 darge digle

portion 4a a he sma € por
cdmhamiceatte bsiteeeadiheotdesrtrad dixaisance el wReRd ke ameter

entral,. axi,s aof the | e digneter hole 412a and the
DSHEFA 12R 48 dpTeRg S Adidheedcend eerT ¢ heqwemtral

atxed QifS tRRC R 1 10l WeRA rhe B ent Al Axi %u‘}ftﬁmte*}%o'r%rgq.n the
hol e portion 4a and 20 the central axis

LEEPFt NeA ehPloationt iden asid thy ssetitli iy lteheopdsicri Gaalthat
lb%&nﬂlh'n?. %Qlep W}R_%E‘l\l\ggght Ia% l ar geat I;ﬁ]j.l()lg% por&) %nlsele%ag%e central

smal'l hol e I"ons
passu bife the man:gewdaamet@br @1@1bha 1oBRlhdicd@ei@ntral axis

rog 3 si 9 is to be_in contact with a test
§ ' El{e S33 ih&ﬁaaleﬁﬁFcﬁOéﬁ Pié a3l dBgeddieantrer pistange d
§é€%eeh093é]cghgia§ bgid GEaQB§”ﬂ5E5%855§E|g%r%lon 4a and

overvi ew of

the central axis of the reception hole portion 4b. By
setting the positional 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,
than a pitch on the large diameter probe 2 side.

[0034] FIG. 3 is a diagram illustrating an overview of
assembly of the preobe unit 1. When assembling the prcbe
unit 1, two probe holders are combined with each other so
that the second substrate 42 of the large-diameter probe
holder 4 and the fourth substrate 52 of the small-diameter
probe heclder 5 face each other, and then joined together by
using a screw or the like. If positioning openings are

formed on the large-diameter probe holder 4 and the small-
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assenbly of the probe unit 1. Wien assenbling the

probe wunit 1, two probe hol ders are conbined with

each other so that the second substrate 42 of the

| ar ge-di aneter probe 30 hol der 4 and the foubdécketNo. PNHA-08274-PCT
substrate 52 of the small-diangter probe holder 5

face each other, and then joined together by wusing a

SQ[&Mé@értBﬁobekHolﬁErpQShEHEgFQQtQBHthgﬁﬁaESrfF?ﬁgﬁdby

on the | arge-dianeter probe der 4 an
Dbekert hag PhPmﬁ@82¢nlﬁﬁﬁplm51dtanEheropenbeghoEdeheSlarge—

f t
oSLoRESKE L SPLR L9y 08 2 05, Py LPEERSLREifas cpening o
dth@eemalpF@b&mbﬂéﬂeprébénﬂolﬁgrCQ[r@ﬁéoﬁgséﬁbQQGBEnghe

of the spal]-dianmeter probe holder 5, the assenbly of
tRECRE ppbe LinFen 108 aRebEopReE oFvEd ﬁ@@heeaénerfaﬁﬂer

iF@@?S] [09§@] E|£% és# Q§E§9$ %%gﬁ &%traFlﬂg a whole

lustrating a whole ure o € uni
afdrapt over vf evhef paobe et:m:t r i cahd char axzeevietzi 68 &mst

p n conduct o t ed |rcuit by
ot T e proferSeT e 55EhE: e theSor bpenem 112 a
imém&ﬁommﬁﬁxﬁrfhﬁﬁégﬁﬁﬁé@néiﬁ@ul@CSyrﬁ§D§§ fhe probe unit 1.
m sal i gnment of a sem conductor integrated circuit

150 ?ﬁﬁl?@P%ﬁt%@&tl%rf%rh%hd%h mﬁ@b@nterfopemrghemtesg

e PR AR Ll & Sotefiiotefon draeerared

stecuBt 0f 06 hduhirhgles tesbet s 6 ¢ mmed t &g hetge ao€t &€ Ui t

substrate 200 ncludes a circuit for outputtin
ape of tp'fﬁ);(ﬁ f@ue*%e% R)%?kﬁ a‘tpo de:gJ 4 ang the

cgmlsxs&ﬁm@t@t i S Qfol?def?o@f' %%&@%&ét&nrﬁf‘fﬁ‘é side
portlon of the probe unit 1 when a test is perforned

%mumlmr i ;Mtieyrateac2ed od reiculDOsub st tdee 200

t IG. 5 the I di anet e
Iﬁ% %#%ﬁ%gi. Jec SFE Forde é%é%?uﬁwﬁ?Ft signal.
GCelﬁ]l on fI1dhe figur @il&ﬁﬂ[ﬁ&:ﬁs%&@@ioﬂ&l hview of a
g{ec]todes . 201 of the circuit substrate 200. On the

1GheT hell§l i aHetRY T ipk¥beat Fhe orlg avnied 1
thﬂlécrpraCQ:e!é"c a8 Lpdommard i raad '%ﬂoﬁ&l?cgézg%r&egrated

because of contact wth
circuit 100. 1In 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 the other hand, the
small diameter probes 3 are subjected to force in a
downward direction of the figure because of contact with
electrodes 101 of the semiconductor integrated circuit 100.
Therefore, the spring members 22 of the large diameter
probes 2 are compressed in the longitudinal direction
compared to those in the state where the small diameter
prcbes 3 are not in contact with the electrodes 101 of the
semicenducteor integrated circuit 100.

[0037] A test signal generated at the time of a test of

the semiconductor integrated circuit 100 reaches the
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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 |ongitudina
direction conpared to those in the state whBocket N&ENHA-08274-PCT
smal | dianmeter 30 probes 3 aré@mot in contact with the

el ectrodes 101 of the sem conductor integrated

céI 68t +0d®010] 0887iné E@ﬁicéhgﬁékogeﬂﬁﬁééfgtga EB€cuit 100
time of a test of the sem conductor 1ntégrated

cY+2ufihe 19beebretes2@ heoDothet chocu PAHALD8RZ4t @CT00 16t he

th ' tor i nt ted.Cj it
Tt B etedn Lt  End OLARE Y rrehnt eGPt Pefbetborand the
208condieplingst PR ungeth@liathe dighbtyr WOHHEPOI LR the

22b gg.the second plunger 23 of the |arge dianeter
p?%%Jef S 1aMRtehePBokemft diankrbs propers. innthei sarge
e et pidiSe | A ' r i @a1 P
eIectrj%aﬂpconné%iggicggéagéﬁ egigpfféé %?ﬁ%%gFﬁ petween
aifte t Fer sleaohiehgpé undjerad ilse estaid i shetget a2 3 hes

t . d portion 22b,. the shortest, conductive
P B S a SR i (S o e 1he shortest
Terdiorere igatls AOSSHAD €1 4O PIEVEN i Sl 0O Bd M tained.
flomhgg into the | oosely wound portion 22a at the

{1 OFOLE 1 kst | 18 bt iRke tio |IRuRrentng ssbdial zeramef lowing
Huctance ands i C 038] \Mhen the probe

anit 1 r epeat ed]l)cq"boe%ﬁrprsrésﬁ%hotqﬂészt[é,)a 6%15 he tsjr%efl‘pE a test,
direretiavy probesvey ared repaatleidey titougidudtdn-e GO agte
\Qggaggm separated fromthe el ectrodes 101, so that

the |€ﬁﬁﬁ1ions 31 may be worn away or the small

dicrBgjer H¥ESLE: Poke dammged-Jus 4@, | Jﬁ%éna test,
use. In such a case, in the enbodinent, because the

&8 1S ldnstiemgfesh @ raderol dearr s regredseedlet doteditr amto

the -l ter er It ossihle to

ST onante e el e P i L ostoBeER LA, So chas
[t0e3%]i pAeeardiony 34 tley exbedirenivagf dheHy @3Nl diameter

inv%pti n_as descri bed above, a set of probes is
probes may be damaged due to a long term use. In such a

case, in the embodiment, because the small-diameter probe
helder 5 can be detached from the large-diameter probe
holder 4, it is possible to easily change only the small
diameter prcbes 3.

[0039] According to the embodiment of the present
invention as described above, a set of prcbes is
constructed by assembling the large diameter probe and the
small diameter probe such that respective axis lines are
shifted from each 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
end portions of the probe. BAs a result, it is possible to
prevent reduction in current-carrying capacity due to the
reduced diameter of the probe.

[0040] Furthermore, according tc the embodiment, it is
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25 constructed by assenbling the | arge dianeter probe

and the small dianmeter probe such that respective

axis lines are shifted fromeach other. Therefore,

even when it is necessary to deal w th narrDsskenSo. ONHQ08274-PCT
pitch of a test object, it isl/ot necessary to reduce

the dianeters of both 30 end portions of the probe. As

psesitble té éﬁa@@éstpéesﬁQllp&fgﬁﬁ{efegygﬂeonwhfch is

current carrying capacity due duced diafneter
2t heY probe. ayap40fe Fuk ther and ef s acost dlﬁlgelp tdslecause

ket No.. PNHA- 08274- PCT
pOSSI E)Ef]geé]to c%a‘%‘é%%‘) PRt T Sret 2 U ob‘ede%?‘é‘ﬁnrsmf a
ebmqey ahiDH e Ay ootes . T i Tie BEEL 1S, MRSint dihde tOaSaYSE
|ncr§ase cﬁjn a contact resistance val ue, independent of

Caa| i St BF - priobeadodhet @t orkecates ait @iy cehe asmakl

@mﬁg@ 4 it t he
smal | d%?g?% lp%o%}eéﬁig%ha%}g@edﬁ)ﬁ?ﬁar é]et%lr FreRy holder
p}q;becqm:cmrou@an krmmsewauslesd)mms@r@tml@% &FHur.

i S p035|ble to save the

%(rjgsr oceur. Ther ef are,
I arge di arfet’er pr e St cq'P |%a‘ieostt 3798 blamgter probe,

[«004H Mrc&mfcereff&ﬁﬁ_o_{\ﬁg ng to the enbodi nent, because
m second plunger of the |arge di aneter probe and the

Llgi amdfcere Pieshe anc@nthic ey tdhepamitasliment, because
NS G L Si a case where, t
| 'arge di anet%{elrurggerfgg)edﬁegﬁ% l‘riar‘m‘tsmallamae CSre a5 G
ismadgr amayna‘t@rm@d:cﬂz@ Hy easndah ibe:Dfdegeir ftfeqm, eﬁ‘&ﬂ:ﬁlnlng can

t.h 0042] he | arge di aneter probe and
B e e obe Tare Saneedig ST S S0 Comegez

l@e"o(bfef &eﬁ tfhreo %@qh Athes, v
axi symmetric shc’&p Thg?rétfeﬁ g’%"%en Q%%erg_;q}aﬂ@ & Fhed so

Bt &Gr &°1 PSR r@ﬂb@éiqhs oz etroused | n the pr obe
1o0del. |t bR RRES 1Ak ARG R0Y L WAL a1

consi deration of " a posr i
dhiarktarpprbben acer tesperdilng e rkke %6B|a|s t@ BB/t

@Eggeeeghtgt grtn%%gtggobzodgggtngge%ggeogno;x1symmetrlc
shape. Therefore, when the integrally-formed probe is
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 small
diameter probe is to be inserted, so that operation of
housing the probe becomes cumbersome, which is problematic.
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.

[0043] The embodiment is described above as best modes
for carrying out the present invention; however, the

present invention should not be limited to the above

embodiment. FIG. 6 is a partial cross-sectional view of a
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housi ng the probe becones cunbersone, which is
problematic. 25 In contrast, in the present

enbodi ment, because the |l arge dianeter probe and the

smal | diameter probe are separated from eacDosketiNerPNHA-08274-2CT
and each probe is fornmed so asl8o have an

axi symmetric shape, it is possible to easily house
eachfipuebeibn bie apk deg,. [ | -
enbodiﬁent IS describgggggg$e%§§tgggtg%g§e§¥%$§runlt
caFF§FAgnEutot Raophesesmbodiaernitont hbeepeesenle invention.
I i t Hor ld . not .be limted to the above

oo nent TF) & t6IiSYEds R, 18T chrogatat: hoal e sme
Oﬁcafﬂguketibb.aENHHa888f4tB§TpréﬁeCQﬂ&kgmra&%egiggﬁaabove

rglgvaﬁé Bortion gf a probe unit according to another

efb5ar rehtTof CRBLHFUEBREONNPENR] bArgeAdprmbEcNproBe. A

i Lhugérat efetBrt BeobLORT e;sa onfiguratiagn,

as t%at.of ?herp?oggéuﬁi?ngﬁggégrﬁgegﬁgbé5ggg EQéép? 18 a

rB@g% EbﬁfigudathchUGgsaalﬁigezdpaﬁ?gef Bngbg'sefogd.Plunger

e.di;a probe cluded in the probe uni is

a@é%o%%ap$ﬁ§fé%d$?ﬁ%?ﬁdég gh?Frg?VﬁFﬁnbg? giten Besbdplery of

pt useing 8Remiaad an@tpghﬂﬁﬂbeinggrﬁbgédCﬂgﬁﬁée§h@he first

ouier er%fher of a spring member (not shown

i it e Pos et hRthehe t Frcend splunger ubger Bltapdef hehe second
Taigk Pl g oes . i e, second . plunger 82 ,

?%yns a pl ane ?ﬁ%tafgiééﬁ:éﬁé?ol%H%o¥%%bi?%d€%%lfongltudlnal

¥ et ion of £ tiee | Bagge dilbams eer psodise 8. Withel hene probe

- | t. 7 having such_a confjguration, it is
E%%?? bl gp%‘ém%bﬁ%?*hg% H?eo%%wl%%ﬂaﬁgﬂagje% 1S RORBE R to

tdier i adhi drediimel S tesord Red AboMe,sd 00441 As. odiment

apparent in the above description, the presen
[ iRse @RPYecl ude various enbodi ments and the

lfidesy g0t d s nd .variqus desi gn changes

a[Ind ttﬂe I iqisg 1ngn eerrng% e%irhn tt\ﬂhee a?’a%vgee %ﬁgqﬁﬁtlon' the
deseritng riveorh itdre 201 tietdinidalvd e A rdRGifd 8L Whd the
tiyiéﬂ a%ns | NDUSTRI AL APPL] CABI LI TY [ 0045] As

ded& P5&d Sessre, &h & §3€ab & Nithita st dlasg aro changes and the

like can be made in the range without departing from the

technical idea as specified by the claims,

INDUSTRIAL APPLICARILITY
[0045] As described above, the procbe unit according to
the embodiment is useful for performing an electrical

characteristics test on a semiconductor integrated circuit
such as an IC chip.
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t he enbodi nent is useful for performng an electrical

25 characteristics test on a sem conductor integrated

circuit such as an IC chip. Docket No. PNHA-08274-PCT

19 CLAIMS 1. A probe unit conprising: a pl ubDadketiNy. FNHA-08274-PCT
| arge di ameter probes, each ofl@hich is fornmed by

usi ng conductive material and is extendable in a 5

| ongi tudinal direction; a pletgtkdy of small dianeter

probes, each of which is forned by using conductive

mt er i & PARBShHE1A @PERBLEingsnal | er than a di ameter

of eac [ e be. _a large-djianeter prohe _ . ,
ol dor t Rat e el fage. 12693 i aAMarBry SBPPPar gE=R0l 62 which is
pbprmedsbwhiishngi adhdiduakbymhekdibheaplutal bk¥effanie in a

I .di.ameter probes; and a plurality of reception
hg%ggbgFg%Bﬁg,dgﬁﬁﬁtb?n;mhich has a dianeter smaller

than agdpanehieicof ceaghal arg 0 ti , .
communi cat es wﬁtﬁ any. one of§?ﬁ%§%Fu#gP$§§'oggF%rag which is
hEPEPBr Y onsinandcnr@eet ves matenilapoahdonasfateameter

S j r.p o_that the end portion cones
L o P R r P et i 692 it byBe SRapephe
each setlafgendiafetde ppse Hol8ePOFhiONS,HANG e 20
correspondlnawone of the small hole portions that

communi cat & Wit ahthy st helaprerkeke theoubtns hehlah ge-
i . £ . e e
e stoatabon o e p o e, SLAEEH B A0 e,

smal | - di amet’'er probe
dn&nmal | hole portions which individually hold 25 the

plurality o mal |, di amet er probes while preventing

the snal | a%&ofrle%rearl%%b%é lf‘fr%rﬁ%‘?ﬁ MP 7 FPUHL e cheach of
piterare hashroubianidiessnemd rxd Anel S Propgndial deg large
tﬂéﬁ Is stacked on the | arge-di aneter probe hol der so

4t St

G (IR G2 TR eV igor tdrpnereomifuntiteatmEsarality of
\MéﬂbéﬂHbﬁE“ﬁdythHﬁ, and receives an end portion of the
small diameter probe so that the end portion 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-
diameter probe holder in a thickness direction; and

@ 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 the small-diameter probe holder, and that is
stacked on the large-diameter probe holder so that each of
the small hole portions communicates with any one of the
plurality of reception hole portions, wherein

central axes of the large hcle portion and the small
hole portion that communicate with each other are separated

from each cther, and
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30 plurality of reception hole portions, wherein

central axes of the large hole portion and the snal

hol e portion that conmunicate with each other are

separated from each other, and Docket No. DocketNo. PNHA-08274-PCT
PNHA- 08274- PCT 20 the pluralid§ of small hole

portions include two small hole portions which are

adjaceﬁhet?lﬁﬁﬁmigghgﬁ éﬁngfh@@ECPor%?ﬁh%aﬁneiﬁﬁeaE%o small

separated from each other by a distance shorter than

ahgl et hAceipeswebhchbeareakdaresndf toweakhr gehBrhehd of which
' di.ng to_t | | hol
DorhhEaT 38L L8 SERRESREN LRYs, rky pblEraPH ¢, 93stence

I ons. e u
wheoetareanhn hatgetdhasebetwpenbeehbehudasedOo@ twbSlarge
péugger which is forned approximately in a
nedf ePehbpenSatRREoRBS pFaRgRFPBNARAT KOt Fhei §wo small hole
opbeptedsin a direction opposite to a tip of the
first plunger and which is brought into contact with
any one of the small dianmeter 15 probes; and an

el asti nber of ich one.,end _portion in the .
|%hgitﬁ%$ﬁ%¥°§?r%%% oﬁchrngﬁcﬁgdc 61?hirfWE§FEln each
plangerdaadetéheppbber igpdugestion is attached to the
second plunger, and which is extendable in the

| ongi t #df H&Ft dPteegeBrwhpoh 3is Therpedbaprpnprinatelsi Ay a

t@egégén§g%%gherein atip of the second plunger forns

a plane subStantially normal to the |ongitudina

di recta oseobnd hel hingge df ankeien pipbes. c2bedtedhén a

robe unit according to claim2 or 3, wherein the .
ot e PR bBat hof dEr® | BE) LBt 4E T 1 Bl UagRE pagevhich

thatbhohgist thecd i £SAtREUNGLES | Sne b FOMLATshi Pl diameter
portions of the first plungers to be exposed; and 30

PLERdNI Mstrate that is stacked on the first

an elastic member of which one end portion in the
longitudinal direction is attached to the first plunger and
the other end portion is attached to the second plunger,

and which is extendable in the longitudinal direction.

3. The probe unit according to claim 2, wherein a tip of
the second plunger forms a plane substantially normal to

the longitudinal direction of the large diameter probes.

4. The probe unit according to claim 2 or 3, wherein the
large-diameter 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 that is stacked on the first
substrate and on the small-diameter probe helder, and
receives end porticns of the small diameter probes held by

the small-diameter probe holder.
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substrate and on the small-di aneter probe hol der, and

recei ves end portions of the small dianeter probes

hel d by the snall-di ameter probe hol der. Docket No.

PNHA- 08274- PCT 21 5. The probe unit accor di bepkdtNc. PNHA-08274-PCT
claim1, wherein the |large dideter probes are pogo

pins. 5 6. The probe unit according to claimb5,

wherein tips of the pogo pins, the tips being in

cgntac% with the small diameter probes, form

respect PYePpPaRednsbbacaptdangytonoladn 1p wherein the large

| @ngthd tigh Nl o1di § gt | arge di aneter probes.
10 7. Theq%r%be uﬁ%%ogggérégﬁ%‘to claimb5 or 6,

wherein the |arge-dianeter probe holder includes a

f4rst strate that holds the pogo pins while

a‘h ow%gtéﬁ%%fu?h% Pogor pE, Ee helaipsS bevhgrabe tips of
Ithead@stpmd h the smd | r , b

exposed; a%d Qsecon sub‘g%?%r?ieﬁt%a;%@%)%ésv{%@ﬁe%%nsmall
tHETT Y PRI r afermance spetthive nal dnels amb v amt DHE v

hod 9601 and  {ECRl Y, rtions of the smal ,
di ameter pro egs neqe%lg%/]ﬂ}% élrﬁefcftjo‘?%n%]t?etrh%riﬁfége diameter
Woldws- 20 8. The probe unit according to any one of

claims 1 to 7, wherein the small-dianmeter probe
hol der is constructed by stacking two substrates,

gach afhavyredbeql t ] ' - ro ile.
al | owi n Ey\gji t her éﬁ% é‘&eoggilﬁo% ﬁ?%%n%l?]p?’a%e&em the
PrEs Hamed sax o, 1@ 1dRe ipradbeiamit according to

any one g@f. Gl aj 1to %i wher.ej n .the | arge-di anet er
pr obe "hol er ?r]f?stthreatsenaqa-t &"ioa}l‘fiest SRAFS o1t Mdvie
iaddiwetrigon ipsopeT trihes pigcato i3, | easd dYd IS d Mot in
contact Wit the |l arge diameter probes  and/or the

CRCACh: ¥, Fhﬁré 1 diameter probes, to be exposed; and

a 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.

B. The probe unit according to any one of claims 1 to 7,
wherein the small-diameter probe holder is constructed by
stacking two substrates, each of which holds the small
diameter probes while allowing either end of each of the

small diameter probes to be exposed.

9. The probe unit according to any one of claims 1 to 8,
wherein the large-diameter probe holder and the small-
diameter probe holder have insulation properties at at
least portions in contact with the large diameter probes

and/or the small diameter probes,




