1 DESCRI PTI ON NEEDLE- LI KE MEMBER, CONDUCTI VE CONTACT,
AND CONDUCTI VE CONTACT UNIT 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to, a techni que for

el ectrically connecting a to-be-contacted body to a
circuit board that includes a circuit for generating
an electrical 10 signal to be supplied to the

t 0- be-cont act ed body. BACKGEAR&3 ﬂ%‘pl\’( 0002] In a
technical field related to electrical characteristic
I nspection for sem conductor integrated 15 circuits,
a techni quAEHEISLEBEEKK MEMBRH) (TONDUIQTIVES GDNTACT, AND

conductive contact unit_ including a _plurality of

conductive contacts éFPEHﬁEHV@bﬁ%@§B6ﬁaﬁW§ﬁy to
sexternal connection electrodes of a sem conduct or

integrated circuit. Such a conductive contact unit

i nAEGERY CALD|IRIEAD ty of conductive 20 contacts, a
co t.i;ve cqrtact hol der,_wi th .openi for .
et | ngen g reoRite PR B R el dbgig ey technique for

accommodat i ng V

| Ngflecttirdiva 1Qy’ @dinhet@alyl iaC alol-becneaiceddt Bolfeto a circuit
-conductjve contact. To electrically connect a .

pl BPAY FhGt dRCAURRS Sofiectilsn foal genesasingoanhelectrical

101 N$REHEI0R oCinleC léh%g‘i"iielde 3P %@%b LR 1,GORANEY 229 oM go dy.
concave or the i present between the externa
connection el ectrodes in a sen conductor integrated

ci i e nducti ve contact needs to be
con%&§§spgp§ g%@ extensible. (0003] Fig. 8 is a
schiegeRilc of 1a eoRbraHiakiorieldare3@teanygntia@hakical

conductive contact constituting a conductive contact
unFharasterédticn ippgecsionhfosonemicrodurtosohutegiated

lSCOEHQEBiE§9|Hd%écﬁnEHHEgﬁgslgéeﬂnﬁngwga&ﬁ?Lh1ggncerns a
conductive contact unit including a plurality of conductive
contacts arranged correspondingly to external connection
electrodes of a semiconductor integrated circuit. Such a
conductive contact unit includes a plurality of conductive
20 contacts, a conductive contact holder with openings for
accommodating the conductive contacts, and an inspection
circuit electrically connected to the conductive contact.
To electrically connect a plurality of external connection
electrodes to the inspection circuit while absorbing convex
25 and concave or the like present between the external
connection electrodes in a semiconductor integrated circuit,
the conductive contact needs to be contractible and
extensible.

[0003] Fig. 8 is a schematic of a configuration of a

30 conventional conductive contact constituting a conductive
contact unit. As shown in Fig. 8, the conventional
conductive contact includes a plunger 101 and a barrel 102

made of a conductive material, and a spring 103 arranged



made of a conductive material, and a spring 103
arranged 2 between the plunger 101 and the barre

102. The plunger 101 includes & contact menber 105
for electrically connecting to one of an externa
connection el ectrode of a sem conductor integrated
circuit and _an inspection circuit, 5 a columar nenber

108 My dd U BaiRgsF K0k mnd dhadariandd? 105 heyrd unger

a AP INR{EeT e Sownyar g of -

col umar crren‘oer alg)cg),zlﬁ#gh ar eéilont egr%ﬁoye]’fegér}%el(fa]‘m’e
bamcginetidnichdlaudes aftent acttemrddercoi@dtdion electrode of a

el ectr.i cal connecting to the other of the external | )
R TIEERTIRF o6 dbRsHE L G o gt 19 | reRaRHLom Fircut,

5a @oldemhain e aibe r1 A9 @rarﬁagqédi IR Rl e LSRN IRGE
menber 108 which are integrally forned, and a hoIIowaCt

poferder1 10 5 o andaéc srappdatti mertdes dWTp@rtramgede dov@¥ard of
in e pl r 1 ] .The.conducti ve caqnt act

snstie® LA hmer 108 wb0GH HES SRk G bl Ty Bhomen.  The
of balrereduppar ti neemders 10 Ecatdcan membeel 1diBaFelrekl@btrically
the hollow portion 110 are al nost the sane, and the

pl GRGEFCIAThAS &hst Pidedr OFi Fhghieethernal sappsrtion
10 Meaheet@hel anke ‘tﬁz‘e?%h's%e;ég.‘eigwb%i‘ﬁ‘chﬁtr S3RcG! Fggym@%g member

barrel 102 while being gu y an i nner wal
201R8] powapgedi vpwatd. ofddhe cpaltkyr membke ¢O0Bdwhiicheare

: in Fig. 8, th ing 103 | d
CorhEsh=3R0" shRRELY 1By BhoRRenoBetBiobsate’ 20
Coaseqnmbtibyinghehepkupgertlfbmpae tbe baregb pP2nges 101.

el astically biased by the spring 103 to be in elaStic
cohPYBe 1w t nThBecPReBEtivencoBtartcghewsr inhEigxt 8r hal formed

ISCQBBeﬁﬁhenaglgﬁEEQdSiQﬁFEQQ o%egbéoggg?59£ h§%§9£a£89 and an

circuit, an ectrical 'y conne Ween
seimpenddiametent egr ahedhoillowi poandohhel0i 8speslnost the

ClLgHEt LhQ" (BX3IRLSyeLo16L hosat gpt, Desu®it it the
support member 107 is vertically movable with respect to
the barrel 102 while being guided by an inner wall of the

20 hollow portion 110. Additionally, in the conductive
contact shown in Fig. 8, the spring 103 is arranged between
the plunger 101 and the barrel 102. Consequently, the
plunger 101 and the barrel 102 are elastically biased by
the spring 103 to be in elastic contact with the inspection

25 circuit or the external connection electrode of the
semiconductor integrated circuit, and electrically connects
between the semiconductor integrated circuit and the
inspection circuit (for example, refer to Patent Document
1).

30 [0005] Patent Document 1: Japanese Patent Application
Laid-Open No. 2000-241447 (Fig. 2)

DISCLOSURE OF INVENTION



30 [0005] Patent Docunent 1: Japanese Patent
Application Laid-Open No. 2000-241447 (Fig. 2)

DI SCLOSURE OF | NVENTI ON 3 PROBLEM TO BE SOLVED BY THE
I NVENTI ON [ 0006] However, the conventional conductive
contact shown in Fig. 8 has problens that it is not
easy to manufacture, especially the barrel 102, and
di fHRQRALEM {70 SBE e3ICEEDeB| BRE UINVIBNTIGN . The probl ens

nﬂo“ﬁ&d}desc bed in detail bel ow %]goo When bei ng
?"hee Prunges GPveRHken ﬁ%‘?lY%SC?%taCt

be SV K et $UCH KARtpadh 0aedi e €Ntk of s A die diady) owy

portion 110 is forned at the end of the plunger 10 101

si RANHRL R e coﬁﬁmqlmethqoaamself orGded and ati Bficcult to

50PRQ}Y
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portio Jcee %%%&% crlr(%as\/lﬁ‘e'rn-sl-n Cﬂ?efle h%%]r RA qgseribed

acaﬂmﬁnﬂfdﬂlng)eltdw support nenber 107 of the pl unger
is re ired to be able to accommbpdate the

é& 71rrenb fopeing ARG ety Wi th Héﬁ%;iémwrerﬂcﬂlof the
th%a!?r.‘%'élovfl(ﬁorﬂéé”tdlgé d?ﬁﬁg%lh%cpeslfcﬁ{ r@g rlbgpsenlng end of
as

pl unger 101 side. Were cont act
pr dﬁhedé@hl@mmnwmmaaats idrimeadhet sem csmmjlmﬂ athe plunger

ol NHegrated circ or_the inspectio r.cui

10 edds % %Sé é’ &Eaé'ﬂ:d “gﬁ"&}%q&% iirSe é‘,’c}mﬁ*?‘i)ctaitvén end
20 owmtsa‘.ﬁie- tTJhG:lh%‘ @mmgté&e 10ant agthaenhker +h@8Hol1ow portion
re uired to be forned on the side opp05|te to the

tdeduiges ithe mgyemems $ifgdheppdaingent 3 Olhdyopsisomgodating
en%h%f§Q§%J¥¥ I RWHRGT 1ig9N o a}he %ﬁ%&%&rcqoﬁhe etEZ% required

nery such as a | t he " 1'i
gert@r blel phile mooeeseathodatr dhley suppoditr eember 10i7t.h
%eCt t.o menber erefor% in_the case of
Pfsihey

EP&P‘Jﬁarftef#geb&PF@imﬂofndr | hpddow PeridfPert 10

tOneeds to be formed on the plunger 101 side. Whereas, the
contact member 108 is provided to come in contact with the
semiconductor integrated circuit or the inspection circuit,
and needs to be formed at an end of the entire conductive
contact. Therefore, the contact member 108 is required to
be formed on the side opposite to the plunger 101, i.e, on
the side opposite to the opening end of the hollow portion
110.
[0008] On the other hand, machinery such as a lathe or
the like can generally be processed from only one direction
with respect to a metal member. Therefore, in the case of
manufacturing the barrel 102, first, a rod-like member to
be processed made of, for example, a metal material is
fixed in a state where a part at which the contact member
108 is to be formed faces a processing member, and then the
contact member 108 is formed. The rod-like body is once
released from the fixed state after the completion of

forming the contact member 108, and is fixed again in a



be processed nmade of, for exanple, a netal material is
fixed in a state where a part at which the contact

menber 30 108 is to be formed fages a processing

menber, and then the contact nenber 108 is forned.

The rod-like body is once released fromthe fixed

state after the conpletion of formng the contact
nerbetta ot iRRY @l wybth am ePenirg grd wherko dbe formed
pari; . ) i . e,

Phel &1t anposs 1A TPh A €076 (ek® P SIEES, phe %ontact
memzEmbe08l 08 1o te borfmhedpctscédetlps anessd$¥ing member,
nean* the hollow portion 110 is fornmed. As

: d.th
doctld HRET %fb%\e?g?l%wtﬂ‘%f e BHO mehfoiad i ndh Iflescribed
5bard]ﬁve1—,02irPYthe9Qﬂ?§@|omm%uffnd Srbr{&%alfﬁéilt 2 by

change the direction of the nenber t0 be processe
and@erierdlt mapdiindny t hict 39 oospsi ofd nenufteotge itigs direction

whi ompl i cates the manufacturin rocess. 10 .
(o sto e & e, St A Sh0cE G tu iy the
t 0 prlacediC & elasRt-foifd e iote dtaiftie dte £ hange
the direction, which causes axis deviation of the

baFﬁQuﬁﬁﬂ?q§§HQNPqQﬁﬁﬁ§i In other words, as shown in
10Fi gooBojt he %faﬁqiéi%,h%%léé‘ e %a'bestyds?l»‘%‘e%ed needs to

shape, theoretically, wth respect to

| olpgi toodienale ldiasexct iforomasten fhxdiesl sAdtal der chamgehahe

i ke for .acco dati ng the plunger 101, the spring
105558 e BT R o Akt ey iR 8E fRselamFel 102 to
sugle Forpeane. IGORIPRUERIdREs WRRN dHRfMBRUTFEGE Ul NGhe barrel
process is performed while the central axis of the
hoR08whasr & @ tatd op@lasamed ryoshace mieoretdgaildy, with

15dey f Lam:the P ne,. trouble is _caused in
ext g%g’i%%ﬁc Xed lf:t%ntlgg’ #&?q“r?gvgr%ﬁtc &lél"nt RS 8f PfgsS- A holder
conrgucthievé ikentfact acaptmdldadings tthi pilengee! @Ol €¢dk spring

COThAE! pRAIR Do RS L e heBeE A SIS
shape. Consequently: when the manufacturing process is
performed while the central axis of the hollow portion 110

20 and the contact member 108 is deviated from the designed
one, trouble is caused in extension and contraction
movement as the entire conductive contact, and also,
sufficient electrical contact cannot be achieved with the
inspection circuit or the like. Therefore, when the barrel

25 102 is manufactured by general machinery, accurate axis
alignment is required for refixing the member to be
processed, which necessitates complication in the
manufacturing process.

[0010] It is possible to solve the problems by using

30 machinery capable of processing the rod-like member to be
processed not only from one direction but from both
directions. However, such machinery is generally not

available commercially, and special machinery is required



25 102 is manufactured by general machinery, accurate

axis alignnent is required for refixing the nmenber to

be processed, which necessitatQ§ conplication in the

manuf acturing process. [0010] It~ is possible to solve

the problens by using 30 nmachinery capabl e of

processing the rod-1i ke nenber to be processed not

onl§o ManniArtwie cdhd dmingl YW bditiis dis ewit grseferable from

Howsver., . h .machi hery i enerally not available

co\rerﬁlreer c‘{laefs“r;i?Ol% Os%é‘ﬁ%%‘?%cﬁ’r{g 9%t vequired 5 to
manfeEctjur e the hardrditde BH ol fedOloprafedfnt
from the view point of manufacturing cost. [0011] It

i s AR th s dde of nerdlndsidin membamtsusth tas a barrel

Sﬁr QA6 Q%&ﬂdé‘eﬁ {fﬁf@eﬁrﬁtﬁtﬁgﬁ{%a eﬁ";1 Hal el u$acturd'.ng

aving d structure that Taci €s e manuf acturin
pr quessss s @O rcuciiatE veordaria e thral eoritiuctE veodattact unit
unijt incorporating the needle-Iike nmenber. MEANS FOR
SONAGEREESIBY 1S eesilerd ik memhsE -pr obl ens -
descri bed above and achieve the object, according to
claim1, a needle-like nenber form ng a conductive
coAERSYS RIPRC B Q3IVENE PRJIBLEM onnect s a t o- be- cont act ed

ener a

10 bOd[)b e ng ci .r'I%Uislto l{vger ﬁ & Eﬁ:&tb:l%gns? L etslﬁ:tGrri?%%rlnégoiv%g a%r& achieve
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el ectri si'gha
be tthentodgieedt bady-odding aoCidledm 190ar theedaleudiiRe heaber
circuit, includes a contact nmenber in which a portion

cofifFie GoeRuckive cratesthahdch sdesd tieay lyurpgects a
US @b —RbPaSTRH kG &oP %e%qtr%;;ﬁmytn ggrrsnggﬂgmrta%@gﬁgam

columar nenber that “is integra
cofrracsmigriog aR0 edrdtird chdr sagnailt toabehsappiikdl ¢o the to-

haying _a.constant .inner diangeter .or. an_inner dianeter
no#gt%ﬁP§SFF?dd§SP¥a§Fn§OWFtﬁlr&P aharf, springing the
cortigcifgnBaktludes a contact member in which a portion

coming in contact with the to-be-contacted body during use
is processed into a predetermined shape, and a columnar
member that is integrally formed with the contact member,
and is formed with a through hole having a constant inner
diameter or an inner diameter monotonically decreasing with
distance from the contact member.

[0013] According to claim 1, the through hole férmed in
the needle-like member is penetrated. Therefore, in the
process of manufacturing the needle-like member, the
contact member and the through hole can be formed from the
same direction. Thus, it is possible to realize a needle-
like member which can be manufactured in a simple manner.
[0014] According to claim 2, in the needle-like member
according to claim 1, the contact member is formed near a
peripheral portion of the columnar member in a longitudinal
direction tc come in contact with a peripheral portion of a

connecting electrode of the to-be-contacted body during use.



[0013] According to claim1, the through hole forned
in the needle-like nmenber is penetrated. Therefore,
in the 25 process of nanufacturing the needle-1ike
menber, the contact nmenber and the through hole can be
formed fromthe sane direction. Thus, it is possible
to realize a needle- |ike nmenber_ which can be

manf%ctlur ed PfCrFOaFdsiiI‘rquf@ a3, [aocs-‘m]du@ctciofrediq@@tta@t which
cl @iy d'éltlggrc]ﬂt}gfé'{fg rrenberec b 2elon &%%Prb%digg to®a circuit

claim1, the ornmed near
pemqﬁuganeqannngnanﬂ tten sol tunimay anﬂdmybﬁnidal signal to be

| ongi_t udi nal |rect| n to cone |n contact with a )
peri %&?&Jﬁda I 5% %%?é?é:tq PO &y dfe B ifgyit board
5to 1@1%1%211&@0&@{% Qﬁ.qa{:tﬁlﬂ JitE1YRRs & f[ﬁ%@]ne%%%@lﬁk% member

to claim3,” a conductive contact which electrically
coddsdiliag @ Ierdamtaategdesodpatto cameis doi tconftaict with one

0EnY I AL LA 00, SLGELSI 2 T 80 s

bododrd idudindi Rge, hend reuthiidhClau@estaohl k8hing in contact
needle | i ke menber including a contact nenber that

by fhegfeabeworragited bodynd st presesssradréq a
loboﬁ&ed%Q%th%e@!%%%bh 0L Yo Gtk R@ﬁb@rd%ﬁbggﬁs

use, and in which a pdrtion com ng I n contact
thenmagbeldwnﬁacmed bu¢h ithepconeasedmenbera 48d is formed

med erm_ned shape, a a_col umar nenber that
R aS PR RGP Balen TeHER G0 RERSHERBoInER Ui gheter or an
foimedr Wikheekhmomnahkonala1hgviyeareacdngt althi AN€tance from
diameter or an inner dianmeter nonotonically

de&h8asSPRgafitt MemPsrande sSecond nereddentike member, that is
1556899Qng%8dES E'k%lggggggaﬁggtFbﬁnégtgﬁr%gggﬁFLgint needle-

el ectrically connecte I'rst needle-
nedbée, manbes),i ded isiidekongi tudonglitdiirali dbrection
relati ye to, the first needlglllke menbeyr, and a spring

nefb P fﬁﬁttPS%P8lﬁéESFonFﬁ priikenmenbery i fad nénﬁEFlng
anflembBe ¢€BE@Ndsngedhed ktketRRMB¢LstaAdeaPBL1 ERe BRember and

el astic force

the second needle-like member, and applies an elastic force

20 corresponding to a distance between the first needle-like
member and the second needle-~like member.
[0016] Accordihg to claim 4, in the conductive contact
according to claim 3, the second needle-like member
includes a support member that is slidable in the

25 longitudinal direction while being in contact with an inner
circumference surface of the through hole formed in the
first needle-like member, and a contact member that is
integrally formed with the support member, and comes in
electrical contact with the other of the to-be-contacted

30 Dbody, and the circuit or the circuit board during use.
[0017] According to claim 5, a conductive contact unit

includes a circuit that generates and transmits an

electrical signal to be supplied to a to-be-contacted body



20 corresponding to a di stance between the first

needl e-1i ke nmenber and the second needl e-|i ke nenber.

[0016] According to claim4, in 4he conductive contact
according to claim 3, the second needl e-Iike nenber

i ncludes a support nenber that is slidable in the 25

I ongi tudinal direction while being in contact with an

i N @ GIHe kR sthdtacnofudere the cligithdl e @ conductive

ot AT e R o AR P e s, I e

rremtmrrberamha:tormnem 1relc&nttracctalwmmcﬂ£§ of tghd d~be-
ot her .of the to-be-contacted 30 body, and the circuit

or AP TSAiRC BoarPH e Fireit [%‘Oi‘#]e A@é&%'ﬁwé’qae‘?d
5¢! aifB1%d i3 o AHEI i &) GO AGTn g i de , 10! 3 ggic{rcﬂ'otn coming

that generates and transmts an electrlca
be igumgintedtt ovigh dHee- “otieacicedtamotyd begly dscipredessed into

boar d. .t hat includes.the circuit, conduct e contact
"0 RAHG 65 RO FHARE b WA or fdiRterts
t hainte@res liyh feafleRT twiWH K Hehe Rt ddie rde%‘%&— GoRt a6t @& rmed
body, and the circuit or the circuit board 5 i ncl udi ng

t h& 1y Quithr@wdtndalse havi nghisc FoR sientti dmnegnidigmeiter or an
10contaeh ‘Hltag'nettté% e o%qrgaq.cl;pge Q:%\élsﬁl Eﬁ(f:%sﬁq.%tance from
shape, C

into a predeterm ne ol u
t hathel sonitiatodg maimbe f, 0 amed amst;irlmlgemmieactthmnbehses the
and i i hol.e havi ng a .const ant

formed w th a.through
 NREEEATaRE, MERDET 18 P ST SRt PETRERGIGNIER by the to-

degleeadn®tad celdh bdiagt, 2R¢R far @¥ndhlke 1¢RNRGL PR MReN de@N¥hat
a spring nmenber that biases the needle-Iike menber in

a dnecd napbpgdedi boller fog ﬁﬁ@ommdb@l@gnttaet gdnductive

bog: a conductive contact holder that includes a -
15

holﬁntgﬁgle for accommodati ng the conductive 15

contact. EFFECT OF THE | NVENTI ON

EFFECT OF THE INVENTION
[0018] In the needle-like member, the conductive contact,
and the conductive contact unit according to the present
20 invention, the through hole formed in the needle-like
member is penetrated. Therefore, in the process of
manufacturing the needle-like member, the contact member
and the through hole can be formed from the same direction.
Thus, it is possible to realize a needle-like member which
25 can be manufactured in a simple manner. Furthermore,
because the processing direction of the contact member
conforms to the forming direction of the through hole, it
is possible to process the contact member and form the
through hole while the fixing state is maintained through
30 the manufacturing process. Thus, a high-quality needle-
like member which prevents axis deviation can be

manufactured.



[0018] In the needle-like nmenber, the conductive
contact, and the conductive contact unit according to
the present 20 invention, the t&rough hole formed in
the needl e-1ike nmenber is penetrated. Therefore, in
the process of manufacturing the needle-I|ike nenber,
the contact nenber and the through hole can be forned

f r R e ESRRIATIEN iGh DRAMENGS it is possible to

reald a needl.e- | i.ke nenber. which 25 can he

rraﬁ[luq‘oé'?}]ured N o sllln'plrggln%anln S FRTHS e Vi Sludde

t heerprioge sinfy gliveACiidpro Ofa tdehdiitiae dBHRRIt unit according

conforms to the form ng direction of the through hole,

it £ @psghgdigent: nbh RARS i o diesdy. and form

the thr l e il e tshe fixl t: ' int.ajihed .
5through %%Q?hgﬁnagﬁ%%cﬁhfgﬁg'5?%%%?%?%#%52%'E%dgf%uég%lon of

hi ¢iequaindue tieedlcontaddte auerdidant uttingh apfceveling ax The
deviatiqQn can be manufactured. 8 BRI EF DESCRI PTI ON
CFeﬁﬁﬂﬂ%ﬁ§§ '0019] [Fig. 1] Fig. 1 is a sectional view

of the [eniy.re-aqnfirdy . at3-an i@f 22 ARG IV §ocORPAGEining a
unit according to an enbodi ment of the present
enBédFaturg noFpg ocElssFiof. a2 filgsi selkdiet-ild kef member
confiQurat.i of, ctive contact constituting
10ac%%?%%ﬁghkg%9hg c%%%g &%%%tFOF%F§%'3-1] Fig. 3-1is a
schenmat i[€ifor 3e2p)| aiFiigng 322 MBnEf aechematgcprogessplhiding the
first needl e-like nmenber 10 constituting a conductive
colieRutactprynaspspeesg. of. shes firsthapadilie-idke member
expbabRiRatihg rHBNULAGLULDG Boagase Of the first
needl e-1i ke ménber constituting the conductive
cont act [FEBi.g3-3]13] FRgg. 3333issaassbhmaniccfbor explaining the

ISﬁEQEﬁg?F?%gEﬁg é?og%ggf%%t%kgngigg nggdgg—igﬁef%ggéer
constituting the conductive contact.

[Fig. 3-4] Fig. 3-4 is a schematic for explaining the
manufacturing process of the first needle-like member
constituting the conductive contact.

20 [Fig. 3-5] Fig. 3-5 is a schematic for explaining the
manufacturing process of the first needle-like member
constituting the conductive contact.

[Fig. 4] Fig. 4 is a sectional view of a
configuration of a conductive contact constituting a

25 conductive contact unit according to a first modified
example.

[Fig. 5-1] Fig. 5-1 is a schematic for
explaining a manufacturing process of a needle-like member
constituting the conductive contact in the first modified

30 example. |

[Fig. 5-2] Fig. 5-2 is a schematic for explaining the
manufacturing process of the needle-like member

constituting the conductive contact in the first modified



constituting the conductive contact. [Fig. 3-4] Fig.

3-4 is a schematic for explaining the manufacturing
process of the first needle-like nenber constituting
the conductive contact. 20 [Fig. 3-5] Fig. 3-5is a
schematic for explaining the manufacturing process of
the first needle-like nmenber %pnstltutlng t he
conductive contact. [Fig. 4] Fi'g. 4 is a sectiona
view of a configuration of a conductive contact
const i #¥A"MPAG-a 25 conductive contact unit according

to a first madified example.id kidbhedallc HEJthdcbnbiSc@ive

schematic for_ explaining a mnpufacturin cess of a
need| eSIHHRE RS xEondad ot FhY %Hﬁétc%?éhﬁ;?%vﬁxaméi

contact in [rhg. fg423t m'gdl Et2ds Sc}soemaapice of| Ehe.cobd@dtive
Fig. 5-2 schenat far explal I.n

ot SEPUPE P Do R BeAC Gt e HOd LT i digiey xample.
constltutlﬁgighélc@mdu@usa@ec©m©@aﬁvxqwQﬂﬁ$¢nﬁmgpratlon

modi figd, zﬁﬁﬁé o X kgbgcogséitdélggaacéhdu%t@vecontact

schenatlc uctlve cont act bei ng ext ended
the fiwdt mrfqléa @&mleéond[mdgflsdzﬁxap%e 6-2 is a

schematic @Fi4 hejcom CEIyﬁacgmeafaxtleewga eoit iaghedon of
in the first nodified exa Fig. 71 Fig. 7 is a

sectlénﬁPnVWQEh9Paé.?Rﬂﬁﬂc§g§EHQQﬂﬁ ch a conductive

contact constituti ng a conductive contact uni t

accor g b0 g.seond ndL ided pxpml e [Fio. 8] Fig.

is a schematic o a‘configuration of a conventiona
conducﬂxme contact. EXPLANATI ONS OF LETTERS OR

NUMERALS 1[002£gm1conductor integrated circuit
circuit board
holder hole

conductive contact holder

2

3

4

5 conductive contact
7 connecting electrode

8 connecting electrode

9 first substrate

10 second substrate

12 spring member

13 first needle-like member
13a columnar member

13b contact member

13¢ sharp-pointed portion
13d flange member

13e retaining protruding member

13f boss member
13g through hole




1 sem conductor integrated circuit 2 circuit board 3
hol der hol e 4 conductive contact holder 5 conductive
contact 7 connecting electrode 8 connecting el ectrode
9 first substrate 10 second substrate 12 spring
menber 13 first needle-1ike nmegber 13a col umar
menber 13b contact nenber 13c sharp-pointed portion
13d fl ange nenber_ 13e _retainin rotrudi ng menber 13f
boss neng r f§§°?4n9§38LePﬁﬂh? T%mgTﬁ second needl e-1i ke
menber 14a su ort nber 14b boss nenber 14c
retainiﬁ&aprﬁﬁﬁgﬁlﬂf fber 14d flange menber 14e

cont act y@Ogsss hbmkd-11i ke body 17 gripping nenber
18 grinding nmenber 19 hole portion 20 drill 21

gri ndi ngt4renberaining protruding member
14d flange member
l4e contact member
16 rod-like body
17 gripping member
18 grinding member
19 hole portion
20 drill
21 grinding member
22 first needle-like member
through hole
first hole porticn
second hole portion
rod-like body
gripping member
small bore drill
hole portion
large bore drill
hole portion

needle-like member

contact member
plunger

barrel

spring

contact member
columnar member
support member
contact membexr

columnar member




22 first needle-like nenber 22a through hole 22b
first hole portion 22c second hole portion 24
rod-1i ke body 25 gripping nmenber 26 small bore drill
27 hole portion 28 large bore drill 29 hole portion
30 needle-1ike nmenber 30a contact nmenber 101 pl unger
102 barrel 103 spring 105 ddntact nenber 106

col umar nenber 107 support nenber 108 cont act
menber_ 109 col umar nenber 11 110 hol |l ow portion
IBESTOMEESFEFOR CARRYI NG OUT THE | NVENTI ON [ 0021]
Best node (hereinafter referred to as "enbodi nent") of
a needle-like nmenber, a conductive contact, and a
BESTNUMIE (¢ EORIGRRYINGI GUTACEDr INVENTIONt he present
invention will be described in detail below wth

[08R &l enckeqtomphe dreaRitAattey AefaerrAItoyas t eberaRpHgs of 2

ar chemati.c only; note.that relationship between
ERFLK S Lo TRRY PP R G 7 cSBECE L et Bbrt FBaL 170 contact

B P aMnefed Bhekiessrs OfvehesPeGlinYehe PREEFONSE iaNgktail
the like are different fromthe actual ones.

babunalchyreferehad icorsiei graandgpr oporidoradiysithesdeivings are
respective p_ort I ons var a_m)n%_ i .
schematic only; note that relationship between thicknesses and widths
of respective portions, proportion of thicknesses of respective
portions, and the like are different from the actual ones. Naturally,
relationship and proportion of sizes of respective portions vary among
the drawings.

[0022] Fig. 1 is a sectional view of the entire configuration of
a conductive contact unit according to an embodiment of the present
invention. The conductive contact unit according to the embodiment
includes a circuit board 2 with a circuit which generates a signal
to be supplied to a semiconductor integrated circuit 1, a conductive
contact holder 4 arranged on the circuit board 2 where a holder hole
3 is formed, and a conductive contact 5 accommodated in the holder
hole 3.

[0023] The circuit board 2 functions as an example of a circuit or
a circuit board in the scope of the claims, and includes an inspection
circuit for inspecting electrical characteristics of the semiconductor
integrated circuit 1 which is an inspection object. Specifically, the
circuit formed on the circuit board 2 has a function to generate and
transmit electrical signals for inspection. Furthermore, on a surface
of the semiconductor integrated circuit 1 to contact the conductive

contact holder 4, a connecting electrode 8 is arranged for electrically

connecting the built-in




the drawings. [0022] Fig. 1 is a sectional view of the
entire configuration of a conductive contact unit
according to an enbodi nent of the present invention.
The conductive contact unit according to the

enmbodi mnent  includes a circuit board 2 with a circuit
whi ch generates a signal tag, be supplied to a

sem conduct or integrated ci réui t 1, a conductive
contact holder 4 arranged on the circuit board 2 where
iRsledeh bol&ic3edScDBRIucEnd Bogductive contact 5
accommodated in the holder hole 3. [0023] The circuit
[bazgld 2 Thenoiridonsies cant@xahpl d&erod sacomnedstesothe aonductive
circuit board in the scope of the clains, and includes

C‘alﬁtal%éectsi’éﬁlflcqarlém ttffeoFOIF%ﬁéEFl%ﬁltéFéé’tc’rlldéal 4 includes a
rac e | o t he_se ducto
BESELM Spapl oL E-ARTLEEOAURLOK (BITBY B4 trpyyorins

matha.erla_(i' ERAH tarfeOBHE&jedJ&oE;QEhé?ﬂ,r Qﬂkbuélpaihdc_ﬂ Hhas hdlder hole 3
function to generate and transmt electrical signals

pégyed. nspection Furt hernore, on a surface of the
sen _conduct or ntegrated circuit to contact th

[R&duct iITHE PUSIFEabe HoPdeive 2 %O]dﬁrﬁﬁécf}ﬂart’@ eF%‘%ﬁsoE‘ér%ed to
pJalxi t@craﬁzéngﬁéj dRhuEl AR rc'oiﬁgé%% ho(iagPeé:tdo'}Qegg&ﬁw '1% L& an

I NSp ection crrcult e conductive contact

a{:mi%%e{hq)ae@edﬂcaﬂ ¥ 16eal a6y JEOtKe codneeioRNBTEd®Sdes 8 on
t he conductive contact 5. Specifically, the

thordod tonductont detedretdercixcupt| Udesbg infspested. The holder
substrate 9 and a second, substrate 10

R Sy
z#‘i:&thdé& vgggg@ict@ql eTl':f’e h@%l ebqg%mza%yg?%g)?{ng etching,

es 3 ave a columar shape, and 1s forned
phenghgat er tha agendiin, veleiaaC betio) deh Beam, wire electric
correspondingly to an arrangenent pattern of a
ditaneapet ydwifl ling, conrdet 1 He dloethe otrepegtore fipgt substrate

nductor. integrated circuit 1 to be inspected.
91?&? %ng%$COQHOF8§S%%?5?ng9Ions as a positioning unit

[(ﬂﬁ%]a %Egﬁe%ﬂe feﬁe mgwé @glstﬂ'&m{éeng@gﬂ ¥€the inner
contact 5. The holder hole 3 is formed by applying
dﬁtmelmengl,s reduced near the upper and lower external surfaces of the
conductive contact holder 4 to retain the conductive contact 5. That
is, as to be described later, the conductive contact 5 has protruding
members to be retained, and, when the conductive contact 5 extends,
the protruding members are brought into contact with the narrow inner
diameter of the holder hole 3 near the upper and lower surfaces of the
conductive contact holder 4. The conductive contact holder 4 is formed
by bonding the first substrate 9 and the second substrate 10 together
to accommodate the conductive contact 5 in the holder hole 3 having
the inner diameter reduced near the upper and lower external surfaces

of the conductive contact holder 4 in the process of manufacturing the

conductive contact unit according to the embodiment.




punching, or a |aser beam electron beam ion beam
wre electric discharge, drilling, or the like to the
respective first substrate 9 and the second substrate
10. [00261 Furthernore, the holder hole 3 is fornmed so
that the inner dianeter is reduced near the upper and
| oner external surfaces o& th conductive contact
hol der 4 to retain the con%é%five contact 5. That is,
as to be described later, the conductive contact 5 has
protruding nenbers to be retained, and, when the
(00290 nd uet-ty etloorbadicti vexeemdst 5 whel freotiezmiikgd menber s
are brought into contact with the narrow i nner
di anmeter of the holder hole 3 near the upper and | ower
surfaces of the conductive contact holder 4. The
conductive contact holder 4 is fornmed by bonding the
first substrate 9 and the second substrate 10 together
to accommodate the conductive contact 5 in the hol der
hole 3 having the inner dianeter reduced near the
upper and | ower external surfaces of the conductive
contact holder 4 in the process of manufacturing the
conductive contact unit according to the enbodi nent.
12 (a) [00271 Next, the conductive contact 5 wll be
descri bed. 13 The conductive contact 5 electrically
connects the connecting electrode 8 on the
sem conductor integrated circuit 1 to a connecting
electrode 7 in the circuit board 2. The conductive
contact 5 is capable of expanding and 5 contracting in
a direction perpendicular to the surface of the
sem conductor integrated circuit 1 to realize
el ectrical connection while absorbing convex and
concave portions generated on each of a plurality of
the connecting electrodes 8. 10 [0028] Fig. 2 is a
sectional view of a specific structure of the
conductive contact 5. As shown in Fig. 2, the
conductive contact 5 includes a spring nenber 12
f or med



5

of a coil spring or the like, and a first needle-Iike

menber 13 and a second needl e-1i ke nmenber 14, which

are 15 arranged on both ends of ghe spring menber 12

such that their respective tip% are toward opposite
directions from each other. Mre specifically, the

first needle-like nenber 13 is arranged on the
sefihsormpustugrt iviet exprdtesnt Tiglmdatiricslilde ddnreatppethe

side _in Fi.g. 2). wiith respect to 20 the spring nenber

o i o AR iR = GRS e

t heidigug t1 Reard chrildia iidelawaiodd 92 i) ted cirduit board
with respect to the spring nmenber 12. [0029] The first

need| e-Thek €orsivsarives dondlaated ds cuinahler oferpantdag and
ma f tive..material su a . .25, et

o e L SRR, SRR Rl 1 e surface o
| ondiet séimiaondantcr dertieantatiharrcdldh floredean iizle
sem_condyctqQr integrated circuit 1 side with respect

t 0 SHEETTLGRMPRN DRI 134 landibge thidg Qosyen ppd concave

f 0RaRe 1 oRAC enelRTldd W Qadlh CHTRORANLAGf thNQ £l kst i
needle}FikeEﬁghber 13 30 mfﬁl e ggscﬁgﬁégh%fogg%]conHECtlng
Theleehtradesndnber 13b ensures el ectrica

ihvi ty het the first dl.e- i nber, .13
10 I O0ERL" conFatr | R 18 e RSBy B R PnoBBRESEE
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25
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W it rukteuté ofomReCiconglueladler edat8c@nstheas shown in Fig. 2,
sem conductor integrated circuit 1 during use.
Sp&&ef CORALFLivRe cOBRASEt Sndmgdudesha §RE1agpmembert §2 formed

of o$har gy QiEF§gnﬁoEEi%ﬂ§ 1§%eina#ﬁea %&?iQihgeaieLagke
peripheral poftion to come™in ¢ontact W R 5"
pl mermbery 13f apdi at secbntihecedieredtikegmembetr tdeswBich are

0031] . The cont a nenber 1 cones in coptact wth
{ a2 EBARGC PnGoEheErRS R e thy RELBHAFRTRE ntéqsuch that
poEhe@RSrédpectiher ehpsensdr tBdaeleeppbsdke directions from

conductivity even when the surface Is oxidized or the
| i Réch| atbekher Merasspeaiffigally, the first needle-like

member 13 is arranged on the semiconductor integrated
circuit 1 side (the upper side in Fig. 2) with respect to
the spring member 12; the second needle-like member 14 is
arranged on the circuit board 2 side (the lower side in Fig.
2) with respect to the spring member 12.

[0029] The first needle-like member 13 includes a
columnar member 13a made of a conductive material such as a
metal material with its up-and-down direction being
longitudinal, and a contact member 13b formed on the
semiconductor integrated circuit 1 side with respect to the
columnar member 13a, which are integrally formed. Each
constitutional component of the first needle-like member 13
will be described.

[0030] The contact member 13b ensures electrical
conductivity between the first needle-like member 13 and

the connecting electrode 8 by coming in contact with the



10 surface of the connecting el ectrode 8 made of a

solder ball or the like is often fornmed an oxide film
or the like. Therefore, in order, to achieve good
conductivity between the contacCt nenber 13b and the
connecting electrode 8, it is necessary to formfine

hol es at contact points on the 15 surface of the
corfiftte Hol T heTaeo e chrithghe samiemnduatianh irfeegrated

co b ; hat ducti.ve ,porti
fo:grr@%é‘flgﬁg?‘%%l&?s e f i%prane%&}ld%g“l}%/’ketq}es dmtagt jrember 13b
br dughta iplhuradattyacif vdHarg-hm oddagorEigy 1830.1d ’the

view of the foregoing, the contact nenber 13b .

i NS4S th @ D 5 héh ASF RIS HSEd BRFRiBhE ol FomeAd igantact with

ne d16l:8s e Jo rﬂ&%éﬂ*ﬁ f%%g %Jgeﬁ%gmi AL RYPJdNS

sfi
13c are pressed to the connect1 ng
el e03dde 8 tThehanom teorid meEnbent Vi 3bniddmetshein reindact with the

conductive portion of. the.connectin el ectrode 8. 25
o C R e bl I RO arbns Beiitedf pott iohs 13c,
confrtteby RIFRIT ih3p J1eAHGET Al RPN i A%t @%len when the

resi stance between the contact menber 13b and the

co¥edaafy i@ ectiddgeB orTiHdre ildkeas dasethisad walsdlse, on the
10t hg L. ac er, Clol yity with th

| DABIAo AR AR IR 83 RAHEY bt Wl B Llfaer ban)

by crhechehdrijkepdisniogft eporfioraral B3C oxdaed tfhameber €he like.

contact area qf one sharp-pointed portion 13c, with
thgaﬁﬁﬂﬁéﬁﬁ'ndnepégﬁFb&@ Qéﬁiﬁﬁﬁw oofh EPafyreiviky between

CORMMRLC lcofRERe mbabeNql3pdend RpeSkanperRiRGed 1R LARS 8, it
13c 15 to secure the contact area to sone degree an

r edgc@ecesneant teediograddae Agdiesi eftalcbptanitt poiiheés on the
lSSh%EQT%@en%%dth%OEEE%%%flg%’g%%%g%?ﬁeggn%ggén%iéﬂ Fﬁgtact

shar p- poi nt'éd portions

comiett ithg ebatheedmchberen3phes dhatpasibh@ictive portion
devi ati gn ,occurs between the_sem conductor integrated

ci fegMed] 1nsddentheopidee $é lBoRFatheyhike is directly

brought into contact with the contact member 13b. 1In view
of the foregoing, the contact member 13b includes the

20 sharp-pointed portions 13c, and the fine holes are formed
when the sharp-pointed portions 13c are pressed tc the
surface of the connecting electrode 8 to have conductivity
with the inside conductive portion of the connecting
electrode 8.

25 [0032] With the sharp-pointed portions 13¢, the contact
member 13b reduces electrical contact resistance between
the contact member 13b and the connecting electrode 8.
That is, as described above, the contact member 13b ensures
conductivity with the connecting electrode 8 via the fine

30 holes formed by the sharp-pointed portions 13c¢, and
therefore, contact area of one sharp-pointed portion 13c
with the connecting electrode 8 is tiny. Therefore, the

contact member 13b includes the sharp-pointed portions 13c



according to the enbodi nent. Therefore, it is possible
to reduce the probability of disconnection. [0033]
Furt her, the sharp-pointed portE ns 13c are 10
arranged in the vicinity of the geripheral portion of
the contact menber 13b, whereby failure in nmounting
of the sem conductor integrated circuit 1 with the
cormecidaqure dlectamuies @t caredetpreomentdayrden arlte reduce
enbodi ment, as, descri bed, above, el ectr,

corftfifttASh 5P 9 4 ik fect i4RF A L R eisured al)Fhfeo SHaFg-pointed

fi nphaldis aBd NaMHIdRe & OftHd&h LPNRATHNREY @leHildde 13¢
8 by the sharp-pointed portions 13c. "Wen such fine
holaames el rf grarddclt witdh ddm eyorgfeatting suefcdcwdsf 8 leyen when

connecti. el ectr.ode 8, upon unti ng the .

5o ot CETIR daTidr e TrPUiRe e 415 sFmsemdnsFor
20 igithsir=aded) Aitiuittha cpleld dbrfuddisReEondRct! Rarie
is a possibility that a bubble or the |ike caused by

t héq9a¥elingo|t&s the qalhadimantn Fhegafiorgor ditod sf ogedble to
W 1,0 1HU A 18EF PR & te;&}gt% t.ge

sem conductor "I ntegrate circult t
pr dd3&rIm nedwsuihstr atthe SUcrbhydolingd ear p2xttibas| 1Be are

causes to jncrease a contact ée i stance. val ye between
[

10{h @ HEERAESh e (H° 1 'hegitledfoitheL RS- PRfF alngortion of the

Pr RUSHAICH MRFLEUDIBIAL Gheditthy WaliNQireCaWs aputRYAL BE the
failure. Therefore, in the enbodinent, the

s h&EPisengued o m dmtiegya test e uditr dngddhi fhenheonnecting

Vi Cjqni h ek orti o f ct

rre%ol% rctt%fgife t\/i\i/n;%c‘?ﬁ1 %reg gﬁ%seng I'n etIlnh %Ih% Ifn%%dggl?hg as

f odest rited bhevesntdearfriidad swhnidaes iofityt BB inspecting is
connecting.el ectrqoqde 8 when contacting, and further

15 pr EPEMEST Y drE™ Rt HFdn& iS5t ORolHES SYrERee of the
Se@%ﬁﬁﬁ@%ﬁhﬁre&@ct&%ﬁ%g@a%®dt%bhggb F%goﬁgggﬁ]pé§tiogs 13c.

descri bed above, the contact ne i ncludes th
sh#hgnpsiughe § iper hiodes B3¢ tformedpessshadeenter of the

surface of the connecting electrode 8, upon mounting the
semiconductor integrated circuit 1 on a predetermined

20 substrate after the completion of. inspection, there is a
possibility that a bubble or the like caused by the fine
holes is generated in a joint portion formed with the
connecting electrode 8 between the semiconductor integrated
circuit 1 and the predetermined substrate. Such bubble or

25 the like causes to increase a contact resistance value
between the semiconductor integrated circuit 1 and the
predetermined substrate, and further causes mounting
failure. Thetefore, in the embodiment, the sharp-pointed
portions 13c are arranged in the vicinity of the peripheral

30 portion of the contact member 13b, which prevents a fine
hole from being formed near the center of the surface of
the connecting electrode 8 when contacting, and further,

prevents failure in the event of mounting the semiconductor



effect on the connecting electrode 8 and to ensure

good 5 electrical conductivity. As to be descri bed

later, a specific structure of ;gkhe contact nmenber 13b

isnot [imted to one shown in Fig. 2; however, it is

at least required to be fornmed in a predeterm ned

shape according to the purpose. [0035] Next, the

cm%ﬂﬁﬁﬂ QEﬁﬂxﬁl?EﬁF%dhstltut|ng the 10 first

ne 4 ke quti? I e My

me er 13a i ncl udes a danagﬂe%sa"rft"‘ti.l\n‘oslg‘{ré b&g-ltawrr%éth% ni ngsrb

pr dtrraidides rté'm)earhaﬁe—pcﬂrrd:eai hosst inernb er3cl 3fq sudprEss adverse

SRR A N OB T AR o o S(thd-a, fgisere good

5Si @9 ddt il g;on%j)uctﬁhﬁﬁy anges Ry dedd SHRPlatdhe a

contact nenber 13b. The ‘retaining protrudi ng nenber
13@13@@@@1 shveture sif rté‘@ll@ri‘qa@ mErer ABM dgmpnot limited
of fothe r. hal e due ta nutual Cli
%ﬁlee o oé"er l%o%‘:l % hhowe SHriddct ite fon egc% required to
hoI]dErfd}:meHWG.rb@S%rrﬁﬂ&ﬁrnﬁﬁe&aﬂia@é&dcaﬁ@ﬁfn@lﬂoerthe purpose.
dlaneter near_the retaining protrudi ng nmenber 13e,

and %032 ) i r stSFEediths i9ed YRRRATememPars 135 fo@sitd tufidng the

10 SPrHiNG Teien el4 idle WleGuRAr 113 [QQ30keT R s iWIR  The

15

20

25

30

menber 13a further includes a through hole 13g forned
i n c®luomgirt oeimirelr d|3|aeomodmd$fs tehef 1a2igef megber 13d, a
needl.e-.l i.ke ne in the veEilca

di FECAERT PEC r“flm‘?hé‘ F&uglﬁ%olaé‘dlég °8 St GBSt §3%

hawé iadh @peniceaxead 19N fed e &lesc@i@éfﬂ @rom the
integrated circuit 1 side and the second needl e-|ike

e FSEYLcPRdyicker wintiedradsec cireuife 1| giget Jdhgalpper side in
d'%&§t'%ﬁ OfT %efﬁgh ﬂ{n%%rnﬁggert g%rtgh%ke'éonkggt member

t hrodgh hol e g 1S penetrated in tudi nal
diﬂébtloﬁhm retadsjegt protirvrding member ﬁsﬁbpmetaats the

R IR T RE TN SRS

di BeglieORoliutual action with the holder hole 3 in the
conductive contact holder 4. The boss member 13f has a
larger-outer diameter near the retaining protruding member
13e, and the first needle-like member 13 is joined to the
spring member 12 at the part. ,
[0036] The columnar member 13a further includes a
through hole 13g formed in a longitudinal direction of the
first needle-like member 13, that is, in the vertical
direction in Fig. 2. The through hole 13g is formed to
have an opening end on both the semiconductor integrated
circuit 1 side and the second needle-like member 14 side
with respect to the longitudinal direction of the columnar
member 13a, That is, the through hole 13g is penetrated in
the longitudinal direction with respect to the columnar
member 13a, and is formed so that the inner diameter about

an axis in the same direction as the longitudinal direction



of the columar nenber 13a is identical. Further, the
through hole 13g is applied with plating or the Iike

to have a snpoth surface in |t§ i nner circunference
surface. [0037] The through holg 13g accommpdat es a
support 5 nenber 14a while maintaining a state where

the inner circunference surface is in contact with an
out@r the rqaiimsraan ceershgf doda ofs t:ilrdsﬁrmmt rmnb:ﬂ‘reﬂAa:he

d tery. i.n the sec ee | e-li ke me
e&%al%%scrllge g':ggabove c? dn e'like to
surhfa.anm a0fsnidea-H fﬁtﬂ:l@bd?clrﬁ i ]a.?rﬁ'xe!xs ST dNee surface.

plibl or the like, and therefore, the support

me 37144 C§Wﬁﬂih¥QH9hth%ﬁm&$9|$QQﬂEMQd&¥eS a support
5di fREHe 1Qf %lteh {19'! glg:‘%g st #ﬂtﬂ%rre %ds J.ntnha?:

t hrough hol e 13g gU| ect1on of relati
no cilgrunfersece tslm:ffancreshmeledlo@ﬂﬂal& mfﬂheranl%u&ré&
t he .seco 15 needle | i ke menber 14 by accommodatin

t h& §EB'B‘§FFEH€F0(§P” BEE Wi FEemSmPRITY AgTReSt dde (described

wheseethe inNRfle Gicewdl @@ - 133l 3efivks 112 . Co%aﬁtescrlbed
with the outer circunference surface of the suppo

nmeAbever4&he] do38K m@qumf@rre@clecmfréaemefsahfeauarohgh hole

10 t hesihrQu 0 and the circu enc
Osu??g i gﬁ0ﬁ§95§p% r%§g§§ﬁ8éP 15 kFOrﬁngggeﬁe%ore' the
COdepbr‘temEmbeﬁ:i aka a8 mo@e NP ahal A8Wni AnCeRAkagkial
t.h each other so that the first needle-like nenber

Sdﬁ§e8FéEPrP5aFP? torREgheols LRE- séBoAgher words, the
ne@ﬂk@ubhkﬁoﬂ@”@@bm%ﬁldggu%h thﬁrEEEQQﬁ F.kglégg%g motion
e-Ti ke menber

has a function in ich the |rst nee
13betweenethei £akby vemdéetédkeomembesetdnand the second

ne menbe by accommodating the support

15 eIy keI 08berar e by e CEREBNHodal Eor, RabRerbepenber
1410kl Whbee sle@sntabRIngThEess8€8NGIHLELEOLE! L kR PFEAPBEUMFference
14 ingludes the 30 aforementioned support nenber 1l4a,
anB I bRCEheS ciRcEPPLAGhrdibhsthe euher| cheeunferenpe surface

Figs 2heWhbpbLePashnly 158,

{0038] The inner circumference surface of the through
20 hole 13g and the outer circumference surface of the support
member l4a are formed by a conductive material, and are
maintained in contact with each other so that the first
needle-like member 13 is electrically connected to the
second needle-like member 14. Thus, the through hole 13g
25 has a function in which the first needle-like member 13 is
electrically connected to the second needle-like member 14
by accommodating the support member 1l4a.
[0039] Next, the second needle-like member 14 will be
described. The second needle-like member 14 includes the
30 aforementioned support member l14a, and, on the circuit
board 2 side (the lower side in Fig. 2) with respect to the
support member l4a, a boss member 14b, a retaining

protruding member 14c, a flange member 14d, and a contact



support nenber 14a, a boss nenber 14b, a retaining
protrudi ng nmenber 14c, a flange nenber 14d, and a
contact 18 nenber 14e, which agg formed in this
order. [0040] The support nenber 14a, as descri bed
above, is accomodated in the through hole 13g in a
state where the_ outer circunference surface is in

cofeesyide + i ighars fammasthfiar dides rdaice of the
thfﬁﬂﬂﬁnho'eTH%JéﬁQﬁ%?ﬁéﬁéﬁﬁeﬁ2§E9'%A'd%%qgﬁgéﬂ'éﬁ%ve, is

Therefore, the sup ‘has an o
di avetcemcgiatstdarniin aiHey wWrpmigid Hod e 3giner a Gty &there the

of the thLoulwémﬂe 13g and, nore accurately, s '
foﬂ’ﬁg&rs&ﬂ?gw‘_ HETGTR UTdidkiferist is ®NGAQY &' ihalghg inner
5t ha Qg drftRe s ydifi®! &ff Qfhd %Mﬁﬁy%l@ll%sglm%gfi ri].th;e first

is preferable that the support nenber 14a be
moviEisidd e-ild kenaewdoe d&l. diThestdfmre,n thiee sippoudh regiber 14a

13-4. nsequent.l .y, .the outer ci.rqunference rface,
ofh%ﬁeaggﬁﬁp%Ftdﬁ@%ﬁ%ﬁrifgﬁéiﬂﬁgﬁ%iiy\ﬁqﬁ#%ﬁd:tonﬁnoﬁnner

t hdilaimea ek oFi MhleardhtcuQrht M 1ieNNSly GndC UMoeeRGRurately, is
surface of the through hole 13g to be snpot hed.

[ 062FPefh & pSdetrdhse Pty Hdametegutlsr adildivsiler spaller than

10! 1 Ehlee 1hR3ey; i r, qi I 1,f pri-Qg .
nenbgrl 12, gﬁ%R%%ggggggﬁgengggﬁgbﬁiQ%lﬁeﬁ r 1&Qi§s
j obred etrabfliee tP@ tsphienguppoirder méthbatr tlda bessmoemhady movable

14b., Simlar .to the, retainin ot rudin er _13e
inlphghFiV§Ftﬁ883I§}FFE 1o%e eE%fSF HE%nggSﬁiﬁ§g~
pr gbhs@ientehethédeuRkev eiteuhie reneeord raed! el ike

menber 14 from com ng off the holder hole 3 due to
nuEYRPOAEt MEALRIt A4ehési aled iedr wiivhepdaténgsosuthecdike

15°fs&H§lQ9F9ethQhS ?nnzgec%%@hﬂ%%rgﬁggegu%%ggFoag ;ththrough

el ectricalfy connects to the connecting eléec
t hbolei i8yi tobbar dmdpthed.is fornmed by a predeterm ned

PrERsas, ' Bnd BO2LPRBRbaLeYaRORES tn' 0uRE °30kASt e -

little larger than an inner diameter of the spring member
12, and the second needle-like member 14 is joined to the

20 spring member 12 at the boss member 14b. Similar to the
retaining protruding member 13e in the first needle-like
member 13, the retaining protruding member l4c prevents the
second needle-like member 14 from coming off the holder
hole 3 due to mutual action with the inner circumference

25 surface of the holder hole 3. The contact member l4e
electrically connects to the connecting electrode 7 in the
circuit board 2, and is formed by a predetermined process
with a sharp-pointed portion to be contact with the
cennecting electrode 7. Incidentally, it is possible to

30 prevent the second needle-like member 14 from coming off by
fixing the circuit board 2 to the conductive contact holder
4. Therefore, the retaining protruding member l4c can be

omitted from the structure of the second needle-like member



connecting electrode 7. Incidentally, it is possible
to 30 prevent the second needl e-1ike nmenber 14 from
com ng off by fixing the C|rcuE§ board 2 to the
conductive contact hol der Therefore, the retaining
protrudi ng nenber 14c can be omtted fromthe
structure of the second needle-|ike menber 19 14, and

t hé-%hahd dthe mhaRmiod tthiefsiitacte megbase 44e q3@ be in the
sangnsh h
first ﬁsggd I e-é\t E‘%ehafrgerﬁto %@?&%aﬂf'ﬁ%%eg% rlld; 1ﬁrle‘n?%1§r first
12 n@eatltes- Nidvet imeaibder ell?a.stl c 5 force on the first
need| e-|.i ke nber 13 and the second needle-I|ike

o £ Sodts RN MRS ph RF S deTEiCaldy glastic

5Pr ety BNt il %éﬁl@lllk@%eﬁfyéNQ3mﬁ'?f‘ae“th%2 second

is joined to the first needle-like nmenber 13 by press-
f| meaq!g}eorlek@n@arrﬂnerr tlfe bégeaigiverl 1y3f tole ispe ihnir giember 12

ed| nenber .and is j.oined t he second
nee % % %redgiﬁﬁ&éngﬂ4ﬁ%f¥W%ss Qn & SPRdP9efgmber 12
i Nt bh&nbﬁs&o Eﬁﬁb@ﬁrb%Jnﬁédﬂ@iliﬁﬁoﬁ@mh%thQ biyk@ress-

nenber 14, thereb exerting elastic force on both the
me &L ng| ﬁ&“-‘d@ﬁ‘tdgllin}f) meabesy ildg pénae farst

101 S ple@igied 11§ o nl%mfb'errs‘tl Sne%,gilde ik j o:.En%drT%'ab%ﬁelge%%gd needle-

the second needl e-11ke ne spring ne
12 ld&e memW@deldfba @mnéwaﬁrmelmgtEheabther ehdtlhhe the boss

first nee [ menber 13 ectri aI

cofl téd rfrk %&c&ﬁ&%’ée&le& 1"‘3k'é #& fa thereby
Spbk%@tﬁﬁﬁb%ﬂaklchQWQﬁ%rona%@thhﬂ@ h@mb@%s In01dentally,
embodi ment, 20 electrical conductivity is ensured b

y
di PEERUSENTLREt SPBANGeBRMDSE LAnds JPidedf tpehibe first needle-
15 squﬁgepgkbteh}ewghgg glilh'éo's%cokﬁg eQd&QelﬁkESkember 14, the

nee and the Ci rcunf eren
suspadegomembersigpean benhadeléﬁ ancbhducEEOenﬂaterlal so

needl e- || ke _nenber The efore spring mepber 25
BB the: TRE ShanEeoten I ikRaBerPeS a: Brpabe Shackascally

beconnected to the second needle-like member 14 via the

spring member 12. However, according to the embodiment,

20 electrical conductivity is ensured by direct contact
between the inner circumference surface of the through hole
13g in the first needle-like member 13 and the outer
circumference surface of the support member 14a in the
second needle-like member 14. Therefore, the spring member

25 12 need not be made of a conductive material, and can be
made of, for example, an insulating material.

[0043] Next, a manufacturing method of the first needle-
like member 13 which constitutes the conductive contact 5
will be described. Fig. 3-1 to Fig. 3-5 are schematics for

30 explaining a process for manufacturing the first needle-
like member 13 using a rod-like body 16 formed by a metal
material as a raw material. Description will be made below

referring to Fig. 3-1 to Fig. 3-5 as required.



made of, for exanple, an insulating material. [0043)

Next, a manufacturing nethod of the first needle- |ike

menber 13 which constitutes the,gonductive contact 5

will be described. Fig. 3-1to Eig. 3-5 are schematics

for 30 explaining a process for manufacturing the

first needle-_|ike nenber 13 using a rod-Ilike body 16
fortRH Yy a dEtERt, Mt efhonn an F ¥Guw Ik erthg rod-like body 16

De WeIRt | | el 0 T Fig. .3-.1

to Rrod, iy M e MR SHL Mnd LR Wrdetbgtihea

Fi gorgritudima eti-dedeel dindiys I xddroedh @r ippRiimember 17.
mat eri al .and having a predeterm ned | ongitudina

dir .ig(m-p]psqu . &hﬁlﬁﬁq—@:%,ﬁfg}—lﬁge bpdy 16, and also
507 iR RO JRESIon] hddnees Sl G dOEHIWE iqucﬁelﬁlirﬁgﬁ%g so that a

also 5 has a rotation nechani sm not shown I n
dr awiming rs o freet g ippethean odie gy igped poadetetrati@edn axis.

a preqetermned axis to be descrihbed |ater, when
t hc%sf i%ros?’ enggedﬁcé:ﬁ)ﬁl% l%?dfer W%f? ﬁ:& iclnl?re&},e"ilke member
Pracess manacaiiRd, WhidoRddhe if0¢drfimddodnile khe rod-1like
rotated on an axis with respect to the 10 | ongitudi na
di POER o tiferOdRtask ordiady axd snaddh rRspestotte, the

10! N RERRUITRAY, difieckadn IWhRARY SLodtlxed ngql hat
a rotation axis Of the gripping member 1-7 contorms
t o Thegedoral, daxi $hei emboekipenit ,t ahicherddendkkeubbodgl 16 is fixed
direc%bo% of the rod-like baody 16. 15 [[0045] Then, _as
shotn PP FO3a4 1on At of Yrel gripping newber 17 conforms

Ci touaf eearsaisukiaceieh tRepked- kibkenRodyndéthdinal -

performed while the rod-like body 16 is rotated by the

gr A3peR§iraneér the rsgediikiechiody, 16he out er

Cir renc urfac th -l i,kg b 16 is
lsfogﬁggggy puﬁpfﬁg é§2%hgppné$ngg%é §?’1gg¥ﬁl§8nP58Fess for

W Bh theeautédtrcanferrheeesae fager b&cehef rbhelikbabbg 16 is

rod-li ke bqdy. 16 by press force according to the
oUPEF T FPE AT Bt SRCEDBnSR8-0L KEnBofyy 46 L5 rotated by the

gripping member 17. Specifically, the outer circumference
surface of the rod-like body 16 is formed by putting a

20 grinding member 18 in contact with the outer circumference
surface of the rotating rod-like body 16 by press force
according to the outer circumference shape of the first
needle-like member 13. Through the forming process, the
outer circumference shape of components of the first

25 needle-like member 13: the flange member 13d, the retaining
protruding member 13e, and the boss member 13f, is formed.
As described above, the rod-like body 16 rotates on the
central axis with respect to the longitudinal direction
thereof as the rotation axis. Therefore, outer

30 circumference portions constituting the flange member 13d,
the retaining protruding member 13e, and the boss member
13f are coaxially formed through the forming process

illustrated in Fig. 3-2.



needl e-1i ke nmenber 13. Through the form ng process,

the outer circunference shape of conponents of the

first 25 needl e-1i ke nenber 13:2&he flange ftenber

13d, the retaining protruding menber 13e, and the

boss menber 13f, is forned. As described above, the
rod-1i ke body 16 rotates on the <central axis with

resfdtd6l o t Weftemgihaikli nas showetimnFighededf ashebhe portion

rot-ad i is., T ef.ore, .oute ci rcunf erence .
por]tag!} 'o_(rjlfl;}1 3@?113 }?t{l}fél ng T Iy ﬁ}%{;eeefr%%%]rg %,Flﬁf"e needle-like
r etngdmbieng ¥B Ois ueh Nge NBsiRsd 1365 EdEhddea ROss 1RO R&ntral axis
13f are coaxially formed through the form ng process

i | 1Ustthft ePdnl gy by 101 Srrsiiodiler, the hadke portion 19

sShown ddyfd - p3-8.a4 ol | O3 | |ch . the .

t hr ough rﬁtg%cg bfggégoc%ﬁt]ﬂg @l P%"I nee %r?q i‘{g{e& Vﬁry%lrg;é%o%on that
i s itso Heelfprmehtdd drot rgeplalaahgritle cantedtetiihedipress
the. rod-I.ike body 16. Specifically, the hole portion .
19 ¥5E & SFbed"H{)’%d(S 9 TR e HiifiGTddhe Holetation axis
pordfi ahd Ratili %@%@%ﬂ@ii@@ﬂﬁ%ﬁ@%écﬁ%d’“%ﬁrm to the
predet er m ned press orce to be noved to the right
di Fe&EPn A¥is &f dhedripromg membey |1720 iThus, the hole
pr ey I ] ed to forrmta the ot ation axis

100t %h?ce&lig)rr%/r}%?rl{lglﬁ;nlg%oéar c%?&%f%u'sa,xjﬁwé:%oﬁromgpgﬂ ﬁ%’l’? central
19 alxadwsi o Eheeniodall ikd Hoinfl@ HisnFdrenddhe centr al

axié f the rod-l1ike body 16 is fornmed. [0047] Then, '

as [ORGMA i n EPGD 388 SDOME Ag Fricesds 4.s foFaYNgr PERCEPS is
a glerFdiredTpRber QA | | i lohU
thg gonpact nenbeg%%gb o?afﬁg&%kf?ﬁwﬁgggFe%$?%é°&5h%§Ch
me FHAS TLZ U tee it hieh ¢ onduaicdc memivedre 1 3b3lo fhahea filrapeneedle-1like
sh iLn.Eig. .2 _a _nenber capabl e of f 1Nng a

ISVLQ ape &Pdovg%Fg tﬁ%e&°§§aF%em§PPﬁ&iﬁgggbﬁgeﬁ shape shown
Af iar FagV- ghapeflefbeeV eapableobFed otthinhe agi-88hpad groove is
menber, 21 on the end surface of the rod-like body 18
t 0UpESs afhthggRATiRE18gnPembeax RS - of Affer a V-shaped groove is

formed by the grinding member 21 on the end surface of the
rod-like body 16 to pass through the central axis of the
20 rod-like body 16, the rod-like body 16 is rotated by 90
degrees to form another V-shaped groove. That is, the
contact member 13b is formed by forming the V-shaped
grooves intersecting at right angles each other on the end
surface of the rod-like body 16 by the grinding member 21.
25  [0048)] Finally, as shown in Fig. 3-5, of the rod-like
body 16, the portion to which the aforementioned forming
process is applied is separated, which completes the first
needle-like member 13. When a large number of the first
_ needle-like members 13 are manufactured, the rod-like body
30 16 is moved to the process member side (the left side in
Fig. 3-5) by a predetermined distance, and then the process
illustrated in Fig. 3-2 to Fig. 3-5 is repeated.

[0049] Next, advantages of the conductive contact unit



20 rod-1ike body 16, the rod-like body 16 is rotated
by 90 degrees to form another V-shaped groove. That
is, the contact nmenber 13b is fornmed by form ng the
V-shaped grooves intersecting at right angles each
other on the end surface of the rod-1ike body 16 by
the grinding nmenber 21. 25 L£948] Finally, as shown in
Fig. 3-5 of the rod-like body 16, the portion to
mhlch the aforementioned formng process is applied

t h the f t dle-1ik
ﬁéé 5% i %Qé%la%gpmﬁﬁrﬁ% Foctrhbed; , BEESE.Sthe Conaucrive
li k f t d, .th d-| i
Ba0L St AR tl% %@3@8@ edibarV eaey T che firet
Fi det d t
nee gg ﬁie}%e e eprr I(J)-gecsasl‘l u ?\T/gn%ra%a%ag{@ g%e é&?%t gnf: aé shown in

Fl% 53 I1S Eepebat %gen [&%4%% %é@edfg\ﬁgﬂgaﬁ%&f 15 h_LS manufactured,

COﬂdUCt i've contact uni accor

1teﬂp%|l?‘afgqu\&”rle!i t&?pgﬁx@ﬂn{ Pﬁg prEl:é§£ ’fruaea %QHQPQtdIl¥Sctlon (the

cont ac It according to thé enpbodi nent has

1e2dVaHAg8 Hi tBIf‘%ofF{ﬁ?lt 3- aﬁ%qltﬁ iéé@%cqefmﬁelé’baﬂan@eoody 16
easi | y manufact ured is, as shown in Fig. 3-

af3eb, thendt Dexd |H08.Sf need %n':é ki BRI t He3 g‘ripplng member 17.
manufactured, it Is only required to performthe

SpREOERS 1k O 8hé&ichBbeitHnteCid @Bxrd the cdrebtt Sled®ebN3b as shown
Fig. 3-1 to Fig. 3-5) with respect to the rod-1like

inbaty. B64 aftlesr theersdd-ikekeodyody 16 Beingneexdd vedthy gripping
the gripping nmenber 17. Specifically, in the 4

neahbodi7mantcet s ibgranfoleed drbadthensrfitey i dk3by age sramiing member
in Fig. 3-4 while the rod-like body 16 is being fixed

21py KimélgrippipngceseibayrerEprmed deemsthies 1per fsodpeey therdrill 20
the left side by the grinding nenber 21. Simlarly,

Copforedde Boprrastied ¥ ¢m baethethropgle Hopet haodri | |
20 to formthe hole portion 19 to be the through hole

[093%. [BosTToTRerier 6?1% enoRdi Rentontbei Fewt, negrlef-ilike member 13
needl e-| i ke nepber can be manufactured w t hout

cag %@?W@faﬁﬁéraﬁi ﬁ”é&f‘?% HrngiRg thE-dirRetbRipt e fad-1like body

nber to be processed)., As a result, .in the

16 cGhdIFEPFY & Bt BETCSSERM - det 6r FTY o LPhEPe MoBARFEhie contact

un}.tljeacfclog*alng edltge nﬁ:odr_{rt%gr?ter t%g Elrst needle-like member 13 can
beeasilymanufactured, and theaxisdeviation canbeprevented. Therefore,
a high- quality first needle-like member 13 can be easily manufactured.
[0051] The reason why such advantages can be achieved in the embodiment
is that a hole in the first needle-like member 13 for accommodating the
support member 14a of the second needle-like member 14 is of a through
hole shape having a constant inner diameter. That is, when the hole portion
formed in the needle-like member 13 is formed in a cavity-1like shape having
the bottom as shown in Fig. 8, the hole portion is required to have an
openingendat least onthe secondneedle-likemember 14 side, and therefore,

the direction of the rod-like body 16 needs to be changed to




be easily manufactured, and the axis deviation can be
prevented. Therefore, a high- quality first

needl e-1i ke menber 13 can be eaﬁi y manuf act ur ed.
[0051] The reason why such advantages can be achieved
in the enbodinent is that a hole in the first

needl e-1i ke nenber 13 for accommobdating the support
nen%%?mIWQEOhOlﬁeP@étbﬁd ne@dleh$|kehaenbmmdl41mstmé a
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neesit padikee l’rﬁlirbﬁllilcil@ tl@efﬁlﬁf@@gh rvn@u@amg ynés kénsheiPénin
havi n the bottomas shown in Fig. 8, the hole
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teot t he e odi.nent, the I rst

TN a1 s PGt stmmtqﬁrélqu dhe he
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the longitudinal direction, and 5 ther
prckQQﬁ?ir1rnﬁuﬁthﬁnuitﬁpvambvdimanﬂlhds dhharmadnantages with

LRI TR AR 16, PR S 40 DG, menbes 1
af orrmmraiasorteté athisidigerm can e, achAved i RHNEirst needle-

e i ment . I{0052] Further, the enbodi ment has ot her
ad 13168 msed Midthurtds dnpsic (¢ igisamterence surface
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Thap i s, the firTst nee menber |s used W th
t h@lmwerfemarmﬁﬁserreﬁm sufr frdee suqdpdxite:ztembelrgmlboloef the
outer. circunference

13 [ ont th th
15su% E%EE% lhﬁ? 4I4§ngfrﬁﬁglfgssééﬁﬁdthSlcal

needh@dlﬂggumw@maé h%d %ﬂ@c&QQWaﬁe%th%%tpQE%&%@Ence against
S|I resi stance and el ectrical contact resistance

PUtteﬁe ceGramferenger suateses off 4be shpphet member 1l4a.
SU&B@&%f@%@beEh£4?nne¥h?E§f%E%er%ggﬁ'QE%ESCTSOf the ghrough

ci rcunference surface of the throu forme
i nhole fldgstommed dnl ithe f&wbernkadmeedskéOméﬁbbe 13 needs to
20 5"B" U590 +A2d, SUREASE AT HinIRYSG B3R 25 DYaRlng Sx the
like is generally applied thereto.
[0053]) When plating is used as surface finishing of the
inner circumference surface of the through hole 13g formed
in the first needle-like member 13, the plating can be
25 uniformly applied over the entire inner circumference
surface by forming the through hole 13g to have a plurality
of opening ends. When the plating is performed,
electrolytic plating or non-electrolytic plating is
performed while the entire member as shown in Fig. 3-5 is
30 being immersed in a plating liquid. The plating liquid
used herein includes a liquid that contains, in a

predetermined concentration, a metal ion to be attached to

the inner circumference surface of the through hole 13g.



like is generally applied thereto. [0053] Wen plating
is used as surface finishing of the inner

ci rcunference surface of the thr,gugh hole 13g forned
in the first needle-like nmenber 13, the plating can be
25 uniformy applied over the entire inner
circunference surface by form ng the through hole 13g
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ttwgngﬂuaﬁﬂyeLnﬂﬁrsy1ana1efﬁnmnénnytﬁﬁublaﬁiﬁgndddnydsis.

f | at d the f t
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t 0 ddte syahaae efaitha fd rstsnpedhad ik e FRIEES, l:la%lng liquid
with progress of plating. Consequently, the 5 nEt

| oF EBRERY oftli-¢n i Fante igiing Ry llamgﬁ dnminq;oménmetal ions)
109" 3QUal1l b J OWES Suof gitefv{ 1 N Sir at Io 5t (?afrif?%ss%s needle-

Theref ore,” when act U I Ng 1S per
neddsksamentoe rdidn oy, n musteaztaenp/ﬂaa,r @e&*ffdr&&hxgpbahltﬂ@g while

liquid .component (i.e., caontaining _a |arge nunber of

%g’i &ﬁ% i “&1 heind RIFU LRSS -t he surface
of [ios4fji r st wheedg, 1Iri<ecﬁ@me;e bE Rye fc%g%mfiehsl
perfornming plating whil the plating I'iquid s belng

ci BEyLgtage P@O@hpwmhemeéag'l@,thwe@as@ ef flbeing platlng

h Fi
156 PUERLNSE, 3 WG90 TR Gl SRk cean

napnaaungcaﬁt;ada W'ohbo_ﬁul’eeﬁh @s@telcriglllyqlah:auﬁamaaeemhner
espeC|aIIy %round the inner surface of the hollow
OFPF AC$16f ¥R&t hpd lophpordiirawll0. That is, the hollow

portion 110 shown in Fig. 8 has only a single opening end
on the side opposite to the contact member 108, and

20 therefore, it is difficult to cause the fresh plating
liquid component to flow into the inside of the hollow
portion 110. Consequently, there is a possibility that,
for example, the plating is thick near the opening end, and
almost no plating takes place near the bottom of the hollow

25 portion 110.
[0055] On the other hand, the first needle-like member
13 in the embodiment has a plurality of the opening ends
because the through hole 13g is formed to penetrate the
columnar member 13a. With this structure, a flowing

30 plating liquid component flows in from one opening end and
flows out from the other opening end, which allows the
fresh plating liquid component to smoothly flow around the

inner circumference surface of the through hole 13g.



portion 110 shown in Fig. 8 has only a single opening

end on the side opposite to the contact menber 108,

and 20 therefore, it is dlfflculi to cause the fresh

plating |iquid conponent to fl vélnto t he i nside of

the hollow portion 110. Consequently, there is.a
p033|b|I|ty that, for exanple, the plating is thick
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the . enbodi ment, when the p@%ﬁ)ng ﬁisrggf(f’f@%&%lgtlﬂgtﬁ %nds in

firite #@m@ W@l rRe t 13N (afftre@htrptmqmgmeqng, which

ca C the iqaner circunf
osup?xgag%féo hér}ﬂ(;@tfcﬁ rﬁﬁrét’l ﬂbﬁfm 134 gt ¢ {gmbodiment,
pertfvar rr.ambnnmd armdsy aon trté]etlmtuqre ncnmrlzﬁj racz@fﬁfz@cr&f on both
surface [OO Besi des,, as, shown in Fig. 2,

opeti g et lotr}‘ﬁél?‘-fcf’s‘%a]né%’d?%:"r%% Qﬁerﬁﬂﬁ t]l'@-’%@é‘- hole 13g.
f o et D dH s d N wi '

the through hole 13g," \/\‘}ne{:}ﬁ i %‘Ij“—[sbafluér]I sm)o h® fresh

| &4 ngTHd{qqlsﬂ ﬁhwawe':‘rmmmm the vlmoopm'uniglgemlﬁs to

Y

150f 4 qé Hﬁ{qygh 12 formed .on sides in

t he Tongi t udi na rect 0%1 of° torPeentho sh(?i"@ fegmed on both
As edmkscmrbeﬂleau@mlt\mﬁﬁlallh@ﬂe@ﬂlm i Szh@e"pfl%:'l%% 13 quid
fresh pI ﬁi; iquid flows from one ‘of the

op ws inside the through hole 13g in the
longltudlnal direction. In other words, the fresh plating
liquid flows in substantially the same amount at

20 substantially the same speed, and plating is applied
uniformly to the inner circumference surface. Thus,
generation of thick plated portion can be suppressed.
[0057]

(First Modified Example)

25 Next, a first modified example of a conductive contact
unit according to the embodiment will be described. In the
first modified example, an inner diameter of a through hole
formed in a first needle—like member forming a conductive
contact is monotonically decreasing with distance from a

30 contact member side. The term "Monotonically decreasing"
as used herein is synonymous with mathematical meaning and,

specifically, it indicates that the through hole is formed

so that the inner diameter becomes the same or decreases



15 the other. Because the two opening ends are forned
on both ends in the |ongitudinal direction, the
plating liquid uniformy flows jgside the through
hole 13g in the longitudinal direction. In other
words, the fresh plating liquid flows in
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needl e-1i ke nenber form ng a conductive contact 1Is
monld®GHilcal |y decreasing with distance froma 30

cont act i3 dey The term "Monotonical ly

decr easing as used herein is' synonynous wth

nathenatucat neani ng and, specifically, it indicates

that the %) hole is formed so that the inner (1)
di amet er "becones the sane or decreases 26 wth

di sthanee dirssranweart ront i Gorfadeimend¥re is x, and the inner
specifically, "the inner diameter of the through hole

i s AgBitdeomicaltihe ddoigh i A F & Rodmde of dhe B stance x

contaagt(x)nenber side" indicates a state where the

through hole is 5 forned so that the follow ng

r el [@058dshi p Big f dr dsd:a gAGE8It cEeqfatthen eblt idtef (@onFDguration

(1 r i st.ance from.the contact, nenber is x, and

{het %SP% sco‘i"aGrrE_t"é‘rtant RN e GoRevg igEneontact

of uniie dicgloaidd@gX tol $hle (Prst modified example. As shown in
Fig. 4, in the first modified example, a spring member 12
and a second needle-like member 14 have the same
configuration as those of Fig. 2. Whereas, a first needle-
like member 22 is of different configuration from that
shown in Fig. 2 in that a through hole 22a is formed in the
longitudinal direction near a contact member 13b, a first
hole portion 22b having an inner diameter d; is formed, and

a second hole portion 22c¢ having an inner diameter

d>(<d;)is formed on the side opposite tc the contact member
13b with respect to the first hole portion 22b.

[0060] A manufacturing process of the first needle-like
member 22 with such a configuration will be briefly
described. The first needle-like member 22 can be
basically manufactured in the same manner as described
previously in connection with Fig. 3-1 to Fig. 3-5; however,
a process shown in Fig. 5-1 and 5-2 needs to be performed
in place of the process shown in Fig. 3-3. Fig. 5-1 and

Fig. 5-2 are schematics for explaining the process to form



[0059] Fig. 4 is a schematic of the entire
configuration of a conductive contact constituting a
conductive contact wunit accordi,Rg to the first
nodi fi ed exanple. As shown in 1§ Fig. 4, in the first
nodi fi ed exanple, a spring nenber 12 and a second
needl e-1i ke nenber 14 have the sanme configuration as

t hdde dihggugh TOW&%%SJ-H athe r%lrm'@eftﬁf%dlﬁ.’!ﬂdé(&rmmer 22
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f orrdd? inpee Gihaidie doisi Rred Hadilegaamodnddke body
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contact nmenber 13b wth res e first h
porsmiednl 2Rixe ZJE:J{IOOG?IE o mefiufreiotgurttreg harlec grertdfort ke th the

firsst needl e-like . 2 ith such a configuration )
i 1Pnsd B it feaR, Baaearhy F PELPRABE BePPRE 25, and is
nemieught GatdeotaditCalilon mauhiaghued Iémrtﬂa%es%'fe the rod-
manner as described previously in connection with

Fi diks Pody @4y (i35, Hdmerarrfage ahsmscdds smmaqftnmember
d f |
101:' 93p2ik Y é)%o\%ﬁr}lﬁﬁﬁ 'ﬁ%l@% %%ﬁ. %rméq:fte% P %I eno,5 the small

he process and
ar dogeheitlilc 2 6f drs m)opieall Ainn @ Heh e ighac ed s elck ibor mYZE

the t .hole 22a in th flrst needl e-1i ke nenb
22P 558313 g6 APRET - T ﬁh@dhé’)lgnﬁP&th@O@i] with the

Flﬁﬁheraalgﬁ@w@rlazFig férﬂeda hole portion 27 wth
the inner dianeter d2 is forned while a rod-1ike body

5 i@oﬁglbeln@fﬁﬁ%eﬁhby aagr isbpiwng imefber. 572, Thahole, portion

153, SPLALROES AL 28,y o .0y BSCHOACLPOLL B coa-1cne

nebbdy 28, ianbeiiag bﬁaughbylmh@ g@ﬂbp@hgmmbhbbbelbeék in Fig.
g urf e of the rod- |ike body 24 (i t he
Fice MA8teifnethBneRRL InbABer drill 26 Fixed by the

gripping member 25 is replaced with a large bore drill 28
for forming the hole portion with the inner diameter d,,

20 and the large bore drill 28 is inserted from the left end
surface of the rod-like body 24 by a predetermined distance
while being rotated. Thus, the hole portion 29 is formed.
[0063] Here, in the process shown in Fig. 5-2, the

) insertion distance of the large bore drill 28 is set to be

25 shorter than that of the small bore drill 26, and thereby a
part of the hole portion 27 formed in the rod-like body 24
remains. Then, the remaining part of the hole portion 27
becomes the first hole portion 22b in the first needle-like
member 22; the hole portion 29 formed by the process shown

30 in Fig. 5-2 becomes the second hole portion 22c in the
first needle-like member 22.

[0064] As described above, the advantages of the present

invention can be achieved not only when the through hole is



10 13b is to be fornmed) while being rotated. Then, the
small bore drill 26 is noved in the right direction

by a predetermned amount. Thus,g the hole portion
27-with the inner diameter d2 is formed. [0062] After
that, as shown in Fig 5-2, a hole portion 15 29 with

the_i nne dlaneter i's forned while the rod-11ike

bodyPB%q s %é?%‘geft%dswth%n%cbﬁm@t%n@t Flss when the
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t I he | b drill 28 is
| nser :EPCP Ford 1 %éaﬂn'efcillg%‘agg efoa‘fc:)ze bike (o-theegod-like

SbodbddA Dy rhedd adet eidri AethgiStange thihiA P8I ion 27 ana
rotaggﬁ Thus, the hole;xn%%on 29 is formed%J [dﬁgh] an
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di C e bor dril.) 28 iis set, to
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Then, the renaining part of

bo remai ns.
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portion 29 formed by the proce
bed@9e 1t he Faadig mholtdeparmidurtie wnntbet hnﬂ$tof the first

advgﬁgages oggﬁﬁéy %@?% 9&&? Q%F?e %égggéaboﬁpéﬁeﬂf the

nobo@dbﬁtWhencthah&r@M@& h@c® ridindd tof @heedmbBdRA¥BL. Such
t he same i nner di aneter, but also when the inner
di AA¥EBtape widdt bF dasior ibeg: egsenginpt Rodtbeadrawings as

15fr9ghha§egontact menber 13b side. That is, as shown in
5-1 and Fig. 5-2, direction or the Ilke of the

rogﬂpﬁﬁé 5 b&dyg. 26 ﬁeeddn@tgbeGehaagedsmhematheshﬁbe
poe Q0,27 anghe h vanta %grt%onhzg are formed. As in
t h& n%oaﬁﬁgn g of the conductive contact
according to the first modified example. Fig. 6-1 depicts
the conductive contact'which is the most extended in the
20 longitudinal direction; Fig. 6-2 depicts the conductive
contact which is the most contracted in the longitudinal
direction. In Fig. 6-1 and Fig. 6-2, a spring member 12 is
not shown to facilitate understanding.
[0067] In the state shown in Fig. 6-1, in the conductive
25 contact according to the first modified example an outer
circumference surface of a support member 14a is in contact
with an inner circumference surface of a second hole
portion 22c, and is not in contact with an inner
circumference surface of a first hole portion 22b.
30 Accordingly, when the conductive contact is the most
extended in the longitudinal direction as shown in Fig. 6-1,

a region in which the inner circumference surface of the

through hole 22a is in contact with the support member l4a



hi gh-quality first needle-like nenber 22 can be easily
manuf actured. Mreover, as in the enbodi nent, the

through hole 22a has two openi ends, and therefore,
there is an 10 advantage that uniform plating can be

achi eved. [0065] Further, the conductive contact unit

of the first nodified exanpl e has advant ages ot her

t hatPE OSERNGEN 1k thenteryiveditoat adt remtiomcedridiagsecond
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advant ages of the conductive contact according to the
firSt9moli¥ied exanple. Fig. 6-1 depicts the
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20 longitudinal direction; Fig. 2 depicts
corfusticisl ve arrdc i £ hthes mideet nost t meootedictredtHen

the | ongitpdinal,. direction,. In Fig. 6-1 and Fig. 6-2
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in the conductive 25 contact according to the fiTst

nodtifEest ioRaffl dhen HRRaTt gemhar dréandasantfestdnofthe through

10SURRArd 23yiey, dss kSt act M | nner
ci rcunf erencensgl]fr acsZ' of & sesg'or]?c?(%lwg(ﬂsteJe q-'gloertllnélﬁenﬂc,

andiirsundie iemceostiadiacs tdf athd riafst GidleUfcatdRee 22b does
surface of a_first hole portion 22b. 30 Accordingly,

whé? ﬁ@f“@o&a’u&%f\ré%m%& Ghe (R SR Girmtereage gurface of
t he: hleO BYPpdHN Alerdber Q40N AT FAXM dohifi i B chntat with the
region in which the inner circunference surface of “thé

t hAHAGK Kareurtgriencen syafiaget ofi tthet kbrowghohbleelBar has a

15 o3eBBeant® Rabeu Rt 10Nl 20 e
| opgrtidnnal cdivient respeef the thenduvalivadinatiagirection of
th%hei%bn uk%g%%hcggtgggwnt%gt is, the length d;. In other

words, in the conductive contact of the first modified
example, a contact area between the first needle-like

20 member 22 and the second needle-like member 14 does not

change when the conductive contact is extended and
contracted.

[0069] As already described, in the conductive contacts
according to the embodiment and the first modified example,

25 the outer circumference surface of the support member l4a

in the second needle-like member 14 is in contact with the
inner circumference surface of the through hole formed in
the first needle-like member to ensure electrical
conductivity between the first needle-like member and the

30 second needle-like member 14. Accordingly, an electrical

contact resistance between both the members changes
depending on a contact area between the outer circumference

surface of the support member 1l4a and the inner



Fig. 6-1. 5 (0068] Next, as shown in Fig. 6-2, the
state where the conductive contact is the nost
contracted in the longitudinal djrection will be

di scussed. In such a case, as ared wwth Fig. 6-1,
a length in the longitudinal direction of the support
menber 14a inserted in the through 10 hole 22a
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10CO tive contacts according to the enbodi nent and

the Tirst nodified exanple, 25 the outer
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second needl e-11i ke nenber 14 is in contact with the
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1l4a and the inner 30

contact resistance. Therefore, the conductive contact in
the first modified example has an advantage that the slide
resistance generated when the conductive contact is

20 extended and contracted can be maintained constant
regardless of the longitudinal direction length of the
conductive contact.
[0072] Furthermore, the conductive contact in the
modified example includes the first hole portion 22b with

25 the inner diameter d,, which prevents foreign substances
from entering between the inner circumference surface of
the second hole portion 22c and the outer circumference
surface of the support member 14a. That is, as shown in
Fig. 1, the conductive contact unit is used in a state

30 arranged vertically down the semiconductor integrated
circuit 1 to be inspected. Accordingly, in the
conventional conductive contact unit, foreign substances

such as dust or the like adhered to the semiconductor



circunference surface of the through hole. [0070] In
the first nodified exanple, as showmn in Fig. 6-1 and
Fig. 6-2, the contact area does jjot change when the
conductive contact is extended d contracted.
Therefore, 5 with the conductive contact in the first
modi fi ed exanple, electrical contact resistance

bet ¥erdEHeed i ¢srcwibed] earekgradenbly @20cemdlated in the

sec -1 nmber .14, can be _nmi nt ai ned .
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coratirod e epfddcs o tihe ¢omertdeidydl ach reeté®dion movement

during . 10 use. [0071] Further, slide resistance
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th r nber ,14a. That is, as shown in Fig. 1,
15th§“§§§%§cbﬁ5§e€ogﬁﬁct unit is used in a state 30

arfanged ver tncabbytdow) ke iserecandust @b saleghatedne
CI% %E%g% %81262525%§§%§g'iﬁpiggd%2%2¥’nggdazglike member 22
in the first modified example is not limited to the one
shown in Fig. 4. That is, examples of the first needle-
20 like member 22 in the first modified example include all
those having a through hole with an inner diameter that
monotonically decreases with distance from a contact member,
i.e., that changes to satisfy the relationship of Equation
1. Therefore, a through hole in, for example, a tapered
25 shape can be used whose inner diameter decreases at a
constant rate with distance from a contact member.
[0075]
(Second Modified Example)
Next, a conductive contact unit according to a second
30 modified example will be described. The second modified
example is characterized by the shape of a contact member

formed in a first needle-like member constituting a

conductive contact. Fig. 7 is a schematic of the entire



conventional conductive contact unit, foreign
substances such as dust or the |ike adhered to the
sem conductor 31 integrated cipguit 1 are gradually
accunmul ated in the conductive contact, and there is a
possibility of exerting adverse effects on the
contraction and ext ensi on novenent of the conductive
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[0074] In addition, it is needless to say that the
th o0& P88 Poskeds Maviad ier spheadeird- | ioke paraboloid-

10 TedRlcade surrlahe fid %&.qu'f'%%wqxﬁq¥ Fhﬁg%o Even when the
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ofCpnéahﬁrmﬁmhegdBQaZQabib@cmembehagé i Att he bbsshble to
t hose having_a throu
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that changes to satisfy the relationship of Equation

1. thRepemdrendyctarodgitepsrsedncitonisxanpl e, a
15t399099]25 shargq628 186 uiﬁdtﬁgogﬁngl 1vg|39r ﬁg% shown in

decreases at a consfant rate w ance
coRtgct 7petber thrpA§H5hol SetBydrdbaledi 6 Exanpielt needle-
like member has a constant inner diameter as in the
embodiment. However, it is not so limited, and, as in the
first modified example, the through hole can include a
20 plurality of hole portions having different inner diameters.
[0078] Further, in the structure of the embodiment and
the first and second modified examples, the first needle-
like member is arranged on the side of the body to be
contacted (the semiconductor integrated circuit 1), and the
25 second needle-like member is arranged on the side of the
circuit board 2; however, it is not limited to such a
structure. That is, the conductive contacts shown in Fig.
2, Fig. 4, and Fig. 7 can be accommodated in the holder
hole 3 with the first needle-like member being arranged on
30 the circuit board 2 side and the second needle-like member
being arranged on the side of the body to be contacted.
With such a structure, it is obviously possible to achieve

the advantages of the present invention.



Next, a conductive contact unit according to a second
30 nodified exanple will be described. The second

nodi fied exanple is characteri%%d by the shape of a
contact nmenber formed in a first needle-1ike nenber
constituting a conductive contact. Fig. 7 is a
schematic of the entire 32 configuration of the
conductive contact in the second nodified exanple. As

sh tdriF A A fE%éfEEHftive contact in the second

nodi |egc]reix}g"n'p]?%l)ﬁls asically simlar in structure to
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sem r, Lntegrat ci it 1. Q77 n
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t heanlnfewrgured eénl3g sfiempied mannidie first needle- |ike
menber has a constant inner dianeter as in the

enbodi nrent. However, it-is not so limted, and, as"in

the first nodified exanple, the through hole can

include a 20 plurality of hole portions having

different inner dianmeters. [0078] Further, in the
structure of the enbodiment and the first and second
nodi fi ed exanples, the first needle- |ike nenber is
arranged on the side of the body to be contacted (the

sem conductor integrated circuit 1), and the 25

second needl e-1ike nmenber is arranged on the side of

t he



1.

circuit board 2; however, it is not limted to such a
structure. That is, the conductive contacts shown in
Fig. 2, Fig. 4, and Fig. 7 can be accommodated in the
hol der hole 3 with the first needle-1ike nenber being
arranged on 30 the circuit Iyard 2 side and the second
needl e-1i ke nenber being arranged on the side of the
body to be contacted. Wth such a structure, it is
obvi ously possible to a€lirnsye the advantages of the
present invention. 33 | NDUSTRI AL APPLI CABI LI TY [0079]
As descri bed above, the needle-like nenber, the
conductive contact, and the conductive contact unit 5
accordi ng to tAfrspmessiedikeinmenatver itteat camsbitulissed adnductive
realizing electrical contact with connecting

contdct which @rstrichllyeconnedts a dirst ugjbctito mreegidadbpstt @ith asetormeedie-like

i nspection of, for exanple, electrical

mefmbar, BelfRstinebdIeSik®mehiber sambrisMgduct or i ntegrat ed

circuit and, nore particularly, useful for 10

& ealimAbMBedbdafling- | | ke menber or the |ike which can
be manufactured in a sinple manner. 34 Cdainms 1. A

first ngaﬁt%ﬁhghga@mr tdhat constitutes a conductive

nd, . .
cont act ectri caleiy connects a first object to

a secon ' ! < r.. the
first ngémﬁﬁﬂéﬁhﬁgﬁ%qenr%g%gﬁ%?'gg%ﬁgts ﬂlz'a\é %egpﬂgrngﬁzﬁ%ﬁgnber
having a first end and.a second.end; a.thr h hol e.

hat " cofirehie mREby RordteRd e sl Wi e iRt hiect anc
contact nenber configured to electrically contact with
the fir@frapgsdatinefisienyd, Wheig8d at the first end,

wherein the second needle-like nenber slides In the _

t hr diRyPeaepd aeedle-ikemempst slides i the thrugh hatsefdhe first needle-like

member.

2.

The first needle-like member according to ¢laim 1,

wherein the second object is a circuit that generates and transmits an electrical

signal to be supplied to the first object

3.

The first needle-like member according to claim 1,

wherein the second object is a circuit board that includes a circuit for generating

and transmitting an electrical signal to be supplied to the first object

4,

The first needle-like member according to claim 1,

wherein the through hole has a constant diameter.



2. The first needle-Iike nenber according to claiml,
wherein the second object is a circuit that generates
and transmts an electrical signal to be supplied to
the first object 3. The first needle-like nenber
according to claim1l1, whereid the second object is a
circuit board that includes a circuit for generating
and transmtting an electrical signal to be supplied
to the first object 4. The first needl e-1ike menber
according to claim1l1, wherein the through hole has a
constant dianeter. 35 5. The first needle-1ike nmenber
acéordi ng to cl ai mThe firsihheadie-like hembérranagridingdb elatnaper s
fromthe first end toward the second end. 6. The

fi whkreietdltifrolgikitoletapeay frone therfilst ke d towand eesetond end.
wherein the contact nenber is |ocated near a periphery
of the columar nenber in a longitudinal direction to
come in contact with a periphery of a connecting

el gctrode of the fTHefirsolgeartliké meMnispBdtwting & €8t Act
that electrically connects a first object to a second

ORyHREdin tHRGoRRIBEMEBMbYEs fRBledGleal ® PBYdheh & thedcdlirhSdr

neegll e-1i ke_ menber that includes a columar nenber
hayd ik ifa fdngRddird diréditin fo SREOREoRMAE: with 4 Pephah &Ql e

that connectS the first end to the second end; 'and a

C%Bhr?éiﬁin EheSaeCi tld f%‘t"éb?ecﬁo el ectrically contact with
ar

the tirst object and anged at the first end; and a
second needl e-like nenber that is arranged to
el ectrically connect to the first needle-Ilike nenber,

agd slides in the thro hol e. of the first ,

e e |1 ReogiE P OB et aiacR g DS eatat oplechtp e
to the first needle-like nmenber, and applies an
e?%&?f‘gé’blefﬁdp%EOWC'EWeC%?&b?Ri"RT@@@F e-1i ke menber
present in the through hole. 8. The conductive contact
acc dt Wrimpedis-like giamber thas ckidgs @ gelugBaomambeaee i s a
circuit that generates and transmts an el ectrical

si gnal affiest lgad endpispeand®®d; to the first object. 9. The
conductive contact according to claim7, wherein the
seconda through hole that connects the first end to the second end; and

a contact member configured to electrically contact with the first object and
arranged at the first end; and
a second needle-like member that is arranged to electrically connect to the first
needie-like member, and slides in the through hole of the first needle-like member; and
a spring member that Is fixed to the first needle-like member, and applies an elastic

force on the second needle-like member present in the through hole.

8. The conductive contact according to claim 7, wherein the second

object is a circuit that generates and transmits an electrical signal to be supplied



object is a circuit board that includes a circuit for
generating and transmtting an electrical signal to
be supplied to the first object. 10. The conductive
contact according to claim7, wherein the through

hol e has a constant dianeter. 3&l. The conductive
contact according to claim?7, wherein the through
holﬁ*%aeers fromthe first end toward the second end.
12. ENE5RBEE i ve contact according to claim 7,
wherein the second needle-Iike nmenber includes a
support nenber that is slidable in the |ongitudina
direction while being in contact with an inner
suPface of t'Ae cPHustivcanact aceeriingtodindc Whaksiblbe seernd
is integrally formed with the support nenber, and_
cofPIEsiF agireut kaaedthal ingudss aejruidar gRnemmtingandsieansiting an
obj ect 13. A conductive contact unit conprising: a

c oAlegisicahsignablietbesuppliedito therftjstpbiestdl e- | | ke nmenber t hat
i ncl udes a columar nenber having a first end and a
second end, a through hole that connects the first end
to the second end, and a contact nenber configured to
el @dt ri cal | fhe conductiveneantachaccdrdingotoj obaimn;7, evherein thp throggh
menber that biases the needle-like nenber in a

di helethasa copstapetdmatal. ar to t he object; and a
conductive contact hol der that includes a holder hole
for accommodating the conductive contact. 14. The
conductive contact unit according to claim13, further

COHPri Si Ng &Fnhe ichhdiictive &%Eacgﬁ&%ﬁﬁﬁdg?@ i 7 WRBRIH the titBugh
el ectrical signal to be supplied to the object. 15.

ThEo QUL Erdrk nCRBE flltoWithe6&Bhdieh@ tO claim 13,
further conprising a circuit board that includes a

circuit for generating and transmtting an electrical
signal to be supplied to the object. 16. The

copfducti ve Jni Lk ol =Y . '
R oL R oo B R R b3 7 P OGS
needle-like member includes
a support member that is slidable in the longitudinal direction while being in
contact with an inner surface of the through hole; and

a contact member that is integrally formed with the support member, and

configured to electrically contact with the second object

13. A conductive contact unit comprising:
a conductive contact including
a needle-like member that includes a columnar member having a first end
and a second end, a through hole that connects the first end to the second end, and a

contact member configured to electrically contact with an




17. The conductive contact unit according to claim13,
wherein the through hole tapers fromthe first end
toward the second end.
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object; and
a spring member that biases the needle-like member in a direction
perpendicular to the object; and
a conductive contact holder that includes a holder hole for

accommodating the conductive contact.

14, The conductive contact unit according to claim 13, further
comprising a circuit that generates and transmits an electrical signal to be

supplied to the object.

15. The conductive contact unit accerding to claim 13, further
comprising a circuit board that includes a circuit for generating and transmitting

an electrical signal to be supplied to the object.

16. The conductive contact unit according to claim 13, wherein the

through hole has a constant diameter.

17. The conductive contact unit according to claim 13, wherein the
through hole tapers from the first end toward the second end.




