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NEEDLE- LI KE MEMBER, CONDUCTI VE CONTACT, AND CONDUCTI VE
TECHNI CAL FI ELD [0001] The present invention relates to a
el ectrically connecting a to-be-contacted body to a circuit
udes a circuit for generatiing an electrical 10 signal to be

supplied to the to-be-contacted body. BACKGROUND ART [0002] In a technical

field related t
integrated 15
conductive cont
arranged corres
sem conduct or i
a plurality of

o electrical characteristic inspection for sem conductor
circuits, a techni qugghagkag@yknown which concerns a

act unit including a & urality of conductive contacts
pondingly to external connection electrodes of a

conabEite 20 Rtoreu . Sotdre, EONIRPC b cer with

openi ngs for accommodati ng t kenporducts CongartraoNgT and an i nspection

circuit electri

cally connected to the conductive contact. To electrically

connect a plurality of external connection electrodes to the inspection
circuit mhilfhéﬁﬁ¥agﬂlg%ﬁﬂ%nvex 25 and concave or the |like present between

the external™™¢C

onnéction el ectrodes in a sem conductor integrated circuit,
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made of a condu

ctive material, and a spring_ 103 arranged_ 2

10 signal to be supplied to the to-be-contacted body.

BACKGROUND ART

[0002] In a technical field related to electrical

characteristic inspection for semiconductor integrated

15 circuits, a technique has been known which concerns 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



bet ween the plunger 101 and the barrel 102. The plunger 101 includes a
contact nenber 105 for electrically connecting to one of an external
connection el ectrode of a sem conductor integrated circuit and an

i nspection circuit, 5 a columar nmenber 206 arranged downward of the
contact nmenber 105, and a support nenber 107 arranged downward of the
col umar nenber 106, which are integrally formed. The barrel 102 includes

a cont act ”%"bcween eLrihgal | ha ¢gangeting tg,the
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menber 1091@ﬂram@&@duﬁwardoatabhemembbaCHOSemberel@&tmhcahlgre integrally

formed, and a hollow portion 110 for accoqnndatin .t he iu g nmepber 107
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formed 15 S%eﬁxﬂ%n@%&%&e&n@e@ﬁ%tt% @flrt:mtsuaaoah wBBBEE+10% andcant, i nner
di aneter of the hollow portion 110 are alnost the sanme, and the plunger
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ith t t t b 102 | d | f th
W respecg}egrl%gﬁ: 21‘;)05 a/rgé . @ Shp ' e @9 94> SQ{QXgQB HBRELaYE! brO €

20 hol low p £ ohE he conduc contact shown in
Fig. 8, thetﬂ@ﬂdm;uh&&rlmemb@anged behmeenarbhanmbgmgénylﬁmrmad.th@h@arre

102. Consequently, the, pl.unger 101 and the barr 2 ar elastl
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circuit or theRdemalkcenreckher elreeheodeteirnkieconasteopduct or
integrated circuit, and electrically connects between the sem conductor
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integrally formed, and a hollow portion 110 for -
accommodating the support member 107 in the plunger 101.
[0004] The conductive contact shown in Fig. 8 is formed

15 so that an outer diameter of the support member 107 and an
inner diameter of the hollow portion 110 are almost the
same, and the plunger 101 has a structure in which 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



PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0006] However, the conventional
conductive contact shown in Fig. 8 has problens that it is not easy to
manuf acture, especially the barrel 102, and difficult to 5 reduce

manuf acturing cost. The problenms will besdescribed in detail below [0007]
When being conbined with the plunger 101, the barrel 102 has to be
configured such that an opening end of the hollow portion 110 is fornmed at

the end of the Iun er [ act nenber 108 is formed at
an end oppd’é’}q @Eplﬁjsﬁ‘égjj %%1 T%%Mﬁ%ﬁe hol | ow portion 110
gui des the “$Mﬁﬂﬁnt Ofydwlter ! URGRY R eyt iag@amiddticrgvet kensdpport menber
107 of the plunger 101, and i's required to be able to accomodate the

support mentErowrQZn f&%c@omsn@lry?blteﬁ@ et Ag 5dPef EREYhEPI ow portion

110 needs to b I I o dg goWheheag t optact
menber 108 |msanprefo‘—’lvclo‘:c\1 c,pe%alanwggcﬁlt a(jI:DtQ&v]\i%lh toze sgmaégrfgﬁgggr %

i ntegrated cigdudd nmndﬂm:tlmpfg:tdomt .Ci Mhel probdetsnwddd be PBestoihed at an
end of the enti re conducti ve 20 contact. Therefore, the contact nenber 108
is required ity dgf@ FloRfFP"on the side opposite to the plunger 101, i.e, on

the side oppasid#A to tWeRMNY @bidfed RA toldhewppamniieen 10110£hp0008] On
the ot her hand, machinery such as a lathe or 25 the |ike can generally be

processed f rapnusl L Ghdad riectieorong ianness faich thag @ot SPeReRPefd
Therefore, in,1Re CaRe rt @p%ﬁptfg |G- Rardiel e%@2off ithat p1anged- 11 ke

menber to be processe for exanple, a netal material is fixed in
a stateisheren giatd, aind/\/mmm dd're:am:ntnmtbemerﬂ@@r 130 £pE8eds atto abe efdr med
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of form ng the geiHacttHefBrerdd aAnMdtes dlivtegraddiln byn azcommodating

the support member 107 of the plunger 101, and is required

to be able to accommodate the support member 107.

15 Accordingly, the opening end of the hollow portion 110
needs 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

20 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

25 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

30 108 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



4 state where a part at which an opening end is to be forned (i.e., the
side opposite to the part where the contact nenber 108 is to be forned)
faces the processing nenber, and then the hollow portion 110 is formed. As
described 5 above, in the case of manufagturing the barrel 102 by general
machinery, it is required to change the direction of the nenber to be
processed and fix it again in the process of nanufacturing whi ch

conplicates th nuf act ur| 0 aqdi t.i,0 nber
to be pr oce_sssté‘gteng’g‘(%etc? r?ce réczlas?éd H%gl%% ggd Et gteetfpo gﬁange
the directign,.e Wit (‘s&t&%p@@s&t@e\ﬂoatnh@wp«afrtt lweelmr téle tORthot be
formed. In other vvords as shown in Fig the barrel 102 has
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t he plunger , the spring 103, and the conductive contact is designed
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extensi on angk Gy rnﬂéh{}jéln tdfw&flﬁ:rdce&dmeuﬁl‘ltﬂﬂxe lo:ona@ucm i@ tbetact, and
al so, sufficient electrical contact cannot be achlevedtggth the i nspection

circuit or tRECIGIG.CITAMATBHGE UL (e BaaPL1sstEs) manuf act ured by

general machi &1L - ARGWH A, alignment is required for refixing the
menber to be proaccessed gav\tﬁlﬁrl ch necessitates conplication in the

manuf actl@r i ng0Pricess. Ir{ GOID]t dlan i Fhpogwitbles (e sl weocsssgobrefs B9 using
30 machi nery, capabl o of PLOPESSING (NG 0l 146 JIRADE L0 DR R PI oCessed not

re e
only from orf¥ Eetion from bo rections. Howev such machi nery
is general |l ydi¥dction, which causes axis deviation of the barrel 102 to

be formed. 1In other words, as shown in Fig. 8, the barrel
102 has a rotational symmetry shape, theoretically, with

15 respect to its longitudinal direction as an axis. A holder
or the like for accommodating the plunger 101, the spring
103, and the conductive contact is designed based on such a
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



avail abl e commercially, and special machinery is required 5 to manufacture
the barrel 102. This is not preferable from the view point of

manuf acturing cost. [0011] It is therefore an object of the present
invention to provide a needle-like nmenbers such as a barrel 5 having a
structure that facilitates the manufacturing process, a conductive contact
and a conductive contact unit incorporating the needle-Ilike nmenber. MEANS

FOR SCLVINGtPRCBLE a%%g%%?%%% Igésolvoobhe &%ggl§g29§?ﬁégﬁg§83§98v%rgﬂd

achi eve t he-B]38Lt, Shailh’, 4 nee formng a

conductive Qgﬂi&kaMﬁdqmtekﬁﬁh@m@ﬁddwuroo@neooa.a t 0- be- cont act ed body to
a circuit fo%Hg.neratlng and transntttlg% an el ectrical nal to be
suppl i ed to ke 1tlo 15 IBe-icoriteded® JFGtaoélFéﬁlPrSSSgB i ncludi ng the

circuit, %b Y Ao & de%dﬁf%'—cﬂlk% RRAbe?N sue8MhBYai BagBY act
W th the to e- contacted body during use 1s processed into a predeterm ned

shﬁge agg auguhun?amto?mﬂmmm ﬁm@ﬁ|ﬁ§quﬂu§$t§SI}hﬁomﬁﬁdfﬂpﬁhrﬂhé cont act
nmenber, and is forne a thro hol e, ha S n
di aneter or BAPGSHTer &iG r?\t,e%uecr}hr‘r'r?n& i céﬁ I At OQ%U%&%Q %%Héac@ fhit

y décreasin stance from

the contact jmRidigfordtAksMAC eRYedilRg Itk eC nddinidelk,. t he through hole forned in
the needle-like menmber is penetrated. Therefore, in the 25 process of
manuf acturi ng the needl e-1i ke nmenber, the contact nenber and the through

hol e can be ﬁaﬁn{bﬂ?dscfﬁ B RG %L@M‘ ection. Thus, it is possible to
realize a nee I ke rember which can be manufactured in a si mpl e manner.

[00141 A€cordi®i®lto clTd mdve rtheheundddins [dees ribegerb3ycacaer aFhgers
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peri pheral pggimioty of donductive contact which electrically connects a
to-be-contacted body to a circuit for generating and
transmitting an electrical signal to be supplied to the to-
15 be-contacted body or to a circuit board including the
circuit, includes 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,
20 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 formed in
the needle-like member is penetrated. Therefore, in the
25 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
30 according to claim 1, the contact member is formed near a
peripheral portion of the columnar member in a longitudinal
direction to come in contact with a peripheral portion of a

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



connecting el ectrode of the to-be-contacted body during use. 6 [00151
According to claim3, a conductive contact which electrically connects a
t o- be-contacted body to a circuit for generating and transmtting an

el ectrical signal to be supplied to theesto-be-contacted body or to a
circuit board 5 including the circuit,includes a first needle-Iike nenber
i ncluding a contact nenber that cones in contact with one of the

o onT oM 2GR0 S ot sl o NG, AU s BORLACAUE Ngs e, and

in which a n comn act H the contfacte
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integrally formed with the contact nenber, and is a théough
n

or.ne
hol e havi ng QPRNQ%ﬂ%%%FHnﬁhépddFéﬁ%%%ﬁlqﬁﬂngnanlﬁﬁ@FtﬁﬁﬁﬁgtéﬁgﬂﬁﬁoFB Bally

decreasi ng wijdp1diedf ARCE Q@—bteh%o%%tc%ta BRERebr dosacendcneedbeakike
menber that 1s 15 arranged to be electrically connected to the first

needl e- bi kelnvemsdmg ahe Siirged t inglugegi eudiimalt diecdéerénkerepabiye to
the first needl.e ke nenb spr, er. t J d t he
first needlervﬂﬁ% %A 3Ctt %m%erp égnee @% i Qghn%éF,Qgﬁﬁ ohS

er an e secon a p| i es an
el astic forag Zhe ajo-espaioditag ted dodiySt ande thet W&&nutllﬁEOfri the GEEdhEtI i ke

menber and the second needl e-1li ke nenber. g00161 Accordlng toclaim4, in
t he conduct|QR?§9nﬂH£ﬁPg'éEEbr&PﬁglPoW@ngnlSPOFﬁéOEeEBW&n edBI ESPERE nember

includes a suRErh B thatdct el bR & sl prolesdad enabt ydi nal direction
while being in contact with an inner circunference surface of the through

hol e foidfled Buedete@rrtinest shead ednidke wedbanarafgriesoftaét 1henber that is
£ e Y IR AR, (R BRnRER | Bpcheri bk, conact
circuit boanditdurd nhresesh Hol@l havAsepdicog sttant! dnmes, daamehducbrvan
contact unit, inner diameter monotonically decreasing with distance from
the contact member, a second needle-like member that is
15 arranged to be electrically connected to the first needle-
like member, and slides in a longitudinal direction |
relative to the first needle-like member, and a spring
member that is joined to the first needle-like member and
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] According 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 body, 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



includes a circuit that generates and transmts an electrical signal to be
supplied to a to-be-contacted body 7 or a circuit board that includes the
circuit, a conductive contact including a needle-like nmenber with a
contact nmenber that comes in contact w t7h one of the to-be- contacted
body, and the circuit or the circuit board 5 including the circuit during
use, in which a portion comng in contact with the to-be-contacted body is

brocessed L0, & edqt el aed sshate 1308 A 6ol TmaG Remherohhatel so

integrally forne e contact rnenber, a ormed wth a through

hol e havi ng cort@ieat dmic livdiery @i areidér-dnikenmebbemngitdi anmebetagbnot oni cal |y

decreasing with distance from, the contact, ang a spging menber t hat
Greult8r

nber,
bi ases the MERA% Yhae SAERSern FOR TG e ittn °BEr Bén fto the to-

be- cont act e ARGt NG oAy ORGC e cGoRaGt ohokaer ctikatiiti Behudes a hol der
hol e for accommopdati ng the conductive 15 contact. EFFECT OF THE | NVENTI ON

[0018] | A tHe;alesding [tihee aimevdrt, durd ngondGet ilPe WBdahadt POrAgnt Reming
conductive cantact it .according ta t r n 0;ishyentblegt Rge L hrough
hol e fornmed i'h % Qgéﬁialgiﬁ &@% E%héég 4a?t%§§§?rgfg .l%hére ore? in t%e
process of drgnddedddiniingd hapeedlaed isk eoieniper, mehbeconhatt isenber and
the through hole can be forned fromthe sane dir%%tion. Thus

possi bl e to YEAYAI Y deFAss MR F&T&PTRICEh MSEPE AN SgdnéﬁqukiﬁbZd ina

si npl e manngf;+ FW tIOWYHE ho IRCFRANS GG e Pheeess RE@ndi ashmeneef okhen
contact nenber confornms to the form ng direction of the through hole, it

i s possilBl e innen ctaws tave montan grdibe degi¢ardrm FAEL FABEAGRShEFE whi | e

the fixing &d I ntaided thipugh 30 fhe oyl 2eLYr bRdsRE0ERES. Thus,

a high-qumiﬁﬁgrﬁgghégﬂp$ie Egnﬁér %ﬁié% SEQvgnts axi s de&igtion can be
needle-like member in a direction perpendicular to the to-
be-contacted body, and a conductive contact holder that
includes a holder hole for accommodating the conductive

15 contact.

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.



manuf actured. 8 BRI EF DESCRI PTI ON OF DRAW NGS [00191 [Fig. 1] Fig. 1 is a
sectional view of the entire configuration of a conductive contact unit
according to an enbodi nent of the present enmbodinent. 5 [Fig. 2] Fig. 2 is
a schematic of a configuration of the c@ductive contact constituting
according to the enbodinent. [Fig. 3-1] Fig. 3-1 is a schematic for
explaining a manufacturing process of a first needle-like nmenber 10

constitutin%ggéﬁﬁgﬁﬁéﬁﬁg%ﬁ&@&ﬁp%mﬂdﬁ 3-2] Fig. 3-2 is a schematic for

expl ai ning t aring process of the first needl e-1ike nenber
consti tuti ngrddme conduatiigi.e 1gontret.. 1 Risga IeBtibngl 348w ®fatdehematic for
expl aining the 15 manufacturing process of the first needle-Ilike nmenber
consti t uti nether & GRCIUrE tdaRt &t 2 [Ganducdiye gcgtastaupdtaagererabPc for

expl ai ni ng the 5 RUERGHEH NG PHILL T erth@ndoddmenged! e- 1 i ke menber
constituting the conductive contact. 20 [Fig. 3-5] Fig. 3-5is a schematic
for expl & ni ng thEigrmif adtig.i g i ecesheplatiilge offi Bstcondddheatiike atnber

constituting.the conduyctive cqontact. [Fi.g. .4] Fig. 4..s a.sectional view of
a configur %l?eoncoor*&ué: conddé n?cvaecatcézr?tn[é:’(ﬁlgcé%r%]snﬁ t‘—’\‘t‘i&tcior]f(f]1 13‘9 JZ% g%ﬁduct ive

contact uni tem@ssDimglidtg to a first nodified exanple. [Fig. 5-1] Fig. 5-11is
a schematic for explaining a manufacturing process of a needle-Ilike nmenber

constituting the EortuctilMe ddit-act li s Re SANER ST PFe§¥P36 18X AP e.
[Fig. 5-21 Righufr&d:Sidy Rl G f & mitainkiedd eth8ke member

10 constituting a conductive contact.

[Fig. 3-2] Fig. 3-2 is a schematic for explaining the
manufacturing process of the first needle-like member
constituting the conductive contact.

[Fig. 3-3] Fig. 3-3 is a schematic for explaining the

15 manufacturing process of the first needle-like member
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 1s 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



manuf act uri ng process of the needle-like nmenber constituting the
conductive contact in the first nodified 9 exanple. [Fig. 6-1] Fig. 6-11is
a schematic of the conductive contact being extended in the first nodified
exanple. [Fig. 6-2] Fig. 6-2 is a schemgtic of the conductive 5 contact
being contracted in the first nodified exanple. [Fig. 7] Fig. 7 is a
sectional view of a configuration of a conductive contact constituting a
conductive conta unit according to a second nodified exanple. 10 [Fig.

8] Fig. 8 |§”§m§§ﬁ%natic of a configuration of a conventional conductive
contact. EXPLANATIFGNS @=1hETEERS @RINUNMEBAISShen@@26] oISthesenndondiceor
integrated circuit 2 circuit board 3 holder hole 4 cogductlv cont act

hol der 5 cormddadtydedas gxterder donfd@ ifigsé Bedrdded §%8BRn&ct i ng
electrode 9 firs bstrate gLQ, s n b 1.kokder csuhstrate 25
12 spring nmenber @%ﬁﬁeZ%ﬁ@ |Ik%b %ggégj§%§§k%%hﬁﬁﬁ§ronenber 13b cont act

menber 13c sdmrgeqoimdtiedy porttrertedD it83dhed figstnewbdl ieGe eprBPLEdi ng

menber [Fig. 7] Fig. 7 is a sectional view of a

configuration of a conductive contact constituting a
conductive contact unit according to a second modified
example.

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

a conventional conductive contact.

EXPLANATIONS OF LETTERS OR NUMERALS

[0020]

15 1 semiconductor integrated circuit
2 circuit board
3 holder hole
4 conductive contact holder
5 conductive contact

20 7 connecting electrode
8 connecting electrode
9 first substrate
10 second substrate
11 holder substrate

25 12 spring member
13 needle-like member
13a columnar member
13b contact member
13¢ sharp-pointed portion

30 13d flange member

13e protruding member
13f boss member

13g through hole



13f boss nenber 13g through hole 10 14 needle-1ike nmenber 14a support
menber 14b boss nenber 14c protrudi ng nenber 5 14d fl ange nenber 14e
contact nenber 16 rod-like body 17 gripping nenber 18 grinding nmenber 10
19 hole portion 20 drill 21 grinding nmember 22 needle-like nenber 22a

t hrough hol e 15 22b hole portion 22c hole portion 24 rod-like body 25
gri pping nenber 26 small bore drill 20 27 hole portion 28 |arge bore dril
29 hol e portion 30 needle I| nenber 30a contact nenber 25 101 pl unger
102 barrel 103 ?B% Ket"HBfer 106 col unnar menber 30 107
support menber l4a support member

14b boss member

l4c protruding member
5 14d flange member

l4e contact member

16 rod-like body

17 gripping member

18 grinding member
10 19 hole portion
20 drill

21 grinding member
22 needle-like member
22a through hole
15 22b hole portion
22c hole portion
24 rod-like body
25 gripping member
26 small bore drill
20 27 hole portion
28 large bore drill
29 hole portion
30 needle-like member
30a contact member
25 101 plunger
102 Dbarrel
103 spring
105 contact member
106 columnar member
30 107 support member
108 contact member
109 columnar member

109 hollow portion



108 contact nenber 109 col umar nenber 109 hol | ow portion 110 hol | ow
portion BEST MODE(S) FOR CARRYI NG OQUT THE | NVENTI ON [0021] Best node
(hereinafter referred to as 5 "enbodi nent") of a needle-like nmenber, a
conductive contact, and a conductive contact unit according to the present
invention wll be described in detail belowwth reference to the

drawi ngs. | ncident aI |y, the drawi ngs are schematic only; note that

rel ati onship bet 21 knesse .and wi dths 10 of respective portions,

proportion of th orreslf))@ctlve portions, and the |like are

di fferent fromthe act uaI ones Naturally, rel ati onship and proportion of
si zes of respective portions vang’a e_drawi n [0022] Fig. 1 is a

sectional viE&§ToM SentFiORe CAR Q%FatTlﬂgnIBWEg%EQHducti ve contact unit

accor di ng t o @y} 18MoGRN e t(tt%rré&%a%%rl '}\é%@tr'r@[i t&hgsconducti ve
contact unit accordl ng to the enbodi nment includes a circuit board 2 with a

circuit 8hi clergerEnengs')a ofi gnaleedd ebd iksuppmbed .t 6 aogéﬁpééﬁéu@PbtaCt

t ted t 20 duct
cirou ¢ boarth * vardis By el BT RS L3 Ne FEPRad"0akd 5 RoRAGEETVe cont act

5 accomodatebrtl drherihal der deglee iBed G023k tile bleﬂem Wibhatdféréuoetl ons
as an exanple of a circuit or a circuit board in the scoge of _the cl ains,

and 25 i ncltgddhatiarpesti od PGHECHTE 1Y | thepderhgoIs| acer pEipmatic

characteri Stdbrpéz of, Jhe 38 cRNAYGLRsHi %@&e«te%qt ¢hieUhbstesWahahwigtRse
i nspection object. Specifically, the circuit forned on the circuit board 2

has a faAct |aﬁ1 Itecsmte-r\m @oran@mr,amwnptorétl@@t cifcghiskgaarssf 8 i nspecti on.
30 Furt_herm)rre Ctr]C qs(lt?rf ace of t reCli't}ﬁb%@daﬁfggr(éR@t actm rcﬂg

conduct i ve CORTAL i,ons’connec inge e &t
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

15 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

20 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

25 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.

30 Furthermore, on a surface of the circuit board 2 to contact
the conductive contact holder 4, a connecting electrode 8
is arranged for electrically connecting the built-in

inspection circuit to the conductive contact 5.



is arranged for electrically connecting the built-in inspection circuit to
the conductive contact 5. 12 [0024] The conductive contact hol der 4
accomodat es the conductive contact 5. Specifically, the conductive
contact holder 4 includes a first substtate 9 and a second substrate 10
formed by an insulating material that are 5 bonded together, through which
the hol der hole 3 passes. [0025] The hol der hol es 3 have a col umar shape,

and is fornpghdm penetfate s {dat® bk cor iy %%B%%%%\é th8 an

arrangement pattern of a plura ty of t he connecting electrodes 8 on
sem conduct oronidhtagiret etbriaaiui. 1Stpmcﬂf(1dadhynspma edndllee ikkel denthotes 3

functions a osi ti,onin un|t a nit for, acconmodati ng the
conducti ve ?b%t‘gec‘t 423 "ﬁ%é%rﬁﬁ tesg‘% grfa d 3y 2 aﬁﬁPﬂ”cﬁ{g et chi ng,
punchi ng, orsabdasile bl&ﬁ%o:@dertHyO%rb@&fauldtq@l@ﬂﬁ@er\ﬁﬂa&etﬁlaQCtal’rleC

di scharge, drilling, or the like to 15 the respective first substrate 9 and

the secoRd m%t‘f@gel@er[rocﬁiﬁ]om thdiFortde tied deal hedehdl passes-f or ned
so that the (Le \r di 3Rt 8/, |d%xr ?;[%Lj%%d ne;ladr et ge %ﬁl%a?nghhg\éera gxt grnal

sur f aces of conducti ve conta ret ain éon Ive
contact 5. Thatmeads toaspetrtettxatedesdrqllnm Isa:ﬂoesrt;ratthaeldondurcrblspenddmgayt 5 has

pr ot rudi ng rrenbers to be retal , %1 n t he con% g ive contact 5
ext ends, t heé"Prift AFdiaRy ght uﬁ:ta ¢ne SwPREREAEr r ow

i nner di arre_t@lre@irddtas fmldiertmaolseenadmuc%%ﬂ heteppekeandikewet sutbaces of
t he conductive contact holder 4. The conductive contact holder 4 is forned

by bonding k??]eiffﬁﬁ%%t%bst'rr% d1d dgid i@ ss Sc S cdd98er 86e210 toget her to
accommodat e e conduet e CORRG ghilda th + holde dpkeadchayl Rgethe i nner

di aneter re he 30 upper "and | ower external surfaceS o t e
conducti ve cmmtdttive contact 5. The holder hole 3 is formed by

applying etching, punching, or a laser beam, electron beam,
ion beam, wire electric discharge, drilling, or the like to

15 the respective first substrate 9 and the second substrate
10.
[0026] Furthermore, the holder hole 3 is formed so that
the inner diameter is reduced near the upper and lower
external surfaceé of the conductive contact holder 4 to

20 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

25 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

30 upper and lower external surfaces of the conductive contact
holder 4 in the process of manufacturing the conductive
contact unit according to the embodiment.

[0027] Next, the conductive contact 5 will be described.



hol der 4 in the process of manufacturing the conductive contact unit
according to the enbodi nent. (0027] Next, the conductive contact 5 will be
described. 13 The conductive contact 5 electrically connects the
connecting electrode 8 on the sem conduct®r integrated circuit 1 to a
connecting electrode 7 in the circuit board 2. The conductive contact 5 is
capabl e of expanding and 5 contracting in a direction perpendicular to the

surface of | he semoanducton dted ahed girauhy dohaereal ige electrica

connection \ & arbsuocr Ng Convex and concave i ons generated on each
of a pluralidohmdctiiry carantddeg 8 eirEG:tHeod;@mi&onJﬁC[tﬂ(iZ8}1tElggatédl s a
sectional view of a specific structure of the lc}onduc |ve cont a

5. As
shown in Fi FizLuit He tébr?dlﬁﬁri”\?é:tc‘d‘rﬂ e rofe Jaéd & §pF|lﬁ§un§n%8F‘r§2

formed of & CO"IlhesFHdd}ch,cHlvté"Q:ddé%t %nq.sa Jaigath Negdlegphhkengmapher 13
and a second needle-11 nber 14, which are 15 arranged on both ends of

the spri g rm:rrbaraClthBJJclm taha;tlretdt@rqﬂ reypendiva leirpdoaithet sWaLaceppdsit e

dlrectlonsfrom eacho Nbr.e specij th f|r t edl e-1i ke
menber 13 i soHF rY &uc[ oer slenntie b C{cci%{cln e’t rafted e%rlrlg‘ért 1 side (the

upper side |€ﬂlé'_d‘tg:lc%)l vmdrihercaapﬁctw}tﬂeZ&Hslm&baprg rgnvexbandl 2pntheesecond
needl e-1i ke nmenber 14 is arranged on the circuit boar 2 side ﬁthe | ower
side in Fi g.PoTbichy Weaiid@d (8 (3aeTs i fg P T2 0 [65?9?0? §CFiPdt
needl e- | i ke fiberodel; igicl udes a  col umar nmenber 13a made of a conductive
material such as a 25 netal material with its up-and-down direction being
| ongi t udiOnal [OQa?rﬁj] a cdhitact? rentvers a3y drerlmyd eoh afthe sperilédfduct or

rAeOr oL S VS i (rdie, oo Lag ey, b, Wi
needl e-1i ke tﬁﬁﬁnﬁndﬁbtlve contact 5 includes a spring member 12 formed

of a coil spring or the like, and a first needle-like
member 13 and a second needle-like member 14, which are

15 arranged on both ends of the spring member 12 such that
their respective tips are toward opposite directions from
each other. More specifically, the first needle-like
member 13 is arranged on the semiconductor integrated
circuit 1 side (the upper side in Fig. 2) with respect to

20 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

25 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

30 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



30 will be described. [0030] The contact nenber 13b ensures el ectrical
conductivity between the first needle-like nenber 13 and the connecting

el ectrode 8 by coming in contact with the 14 connecting el ectrode 8 on the
sem conductor integrated circuit 1 durimg use. Specifically, the contact
menber 13b has a plurality of sharp-pointed portions 13c in the vicinity
of the peripheral portion to cone in contact wth 5 a plurality of points

of the connegt ] | ectrades 003 T t-dggmer, nmes in
contact wit h&%#e]egcﬁlonﬁe%]toel ng Og?eeci{ rogldét]hé%e %%H%t@%acrtp- po?lr?teé%gﬁ%rt ions 13c,
t hereby ensurifmnied ectdurialg aeluctIpadif imedn whethet entawt! acembes @8bdi zed

or the like. In other rds, on the 10 surface qof the_connecting el ectrode
8 made of a ¥} d%rphj‘d%ﬁalvﬁté’r "t%esqél%_ﬂ%l%etdgﬁqrm art CoRPd&PE | m or the

like. TherefQifid O d8le R APHEME GRAT ICRNAUCHor! ¥ nbeloeakt When
contact nenber 13b "and the connecting electrode 8, it is necessary to form
fine hol s aa rRlomalkitypaihterints s e gdma@stding led ecdmedessi g el ect r ode

8 coming in ﬁéédc};ﬁct M}{%hegomecacgg‘%éﬁ%be@%;qﬁ Sqn %I%%t%c(\tg;@qldﬁt Eé%t into

portion for i'nsi de oxi I T'mor e is rectl bro
contact wi thcditeectamacdl aeiete 18Bloy [thevisha rpefpotibe eldopegaiings tLBe,cont act
menber 13b i ncludes the 20 shar pc-égtoj nted portions 13c, and the fine holes

are formed WHIHFRHEHHIRDE MRTSEF 5 i VAty 5rEds¥deMotRe surface

of the connegiifgrelactd,ode &d ohave aon@uct ind ithed Workdke bhaskde
conductive portion of the connecting electrode 8 25 [0032] Wth the

shar p- péidnt e plras orfs Ty caedomacl eqimssier 8138 deeadeds sellderr baal
LSS S BT, o0, ANl ST el b cengect 10

Therefore, in order to achieve good conductivity between
the contact member 13b and the connecting electrode 8, it
is necessary to form fine holes at contact points on the

15 surface of the connecting electrode 8 coming in contact
with the contact member 13b so that a conductive portion
formed inside the oxide film or the like is directly
brought into contact with the contact member 13b. In 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 to 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 13c, 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



conductivity with the connecting electrode 8 via the fine

by the sharp-pointed portions 13c, and therefore, contact area of one
shar p-pointed portion 13c wth the connecting electrode 8 is tiny.

the contact nenber 13b includses the sharp-pointed portions 13c
15 to secure the contact area to sone degree and reduce contact
Addi tional ly, mﬁth the sharp-pointed portions 13c, any one of

Ther ef or e,

resi st ance.
the sharp-p
el ectrode 8

0|nted ortlons 1 {CQTBS | ta t h e cting
et HHeh B C|ooéls| ok "deviat i o%\ oc%tée \édee %‘% é:%(&t %%

sem conduct CtEonﬂarHtte’eiiﬁd:aﬁdd’eC.Ul tAcﬂdladldartahayc,omdtmt It\hé ebatrpebotinited
according to the enbodi nent. Therefore, is possible to reduce the

probabi | i t y RACidtorimsot iady, qooPfL W %ﬂﬁrpﬁﬂﬂén§ﬁ§rB°56ﬂﬁpéd1§8rt|ons

13c are 10 atganged, idyddie«vioidy tﬁheofcéﬁ;r%d%qrddo%qre%ltra%t goRveh Lhen

contact nenber 13b, whereby failure in nmounting of the sem conductor

30 hol es forned

|ntegratéd(ﬁrpnﬂItLbnmddvnan;qnnuuﬂunau?eUN@mmﬂ@@esgmaannﬂgcppévented In
t he enbodi nent, as %g&cu bove tﬁue%ﬁﬁf t;%%n%UCE' Et%nln i nspecting
is 15 ensureﬁpﬁﬁﬂﬁﬁﬁ' $g T HE Hol S s KESHTALE § &8Akect i ng

el ectrode 8 dycdhEirshad-HiR HnebEIdntons Thice fodken mu@ta poseibokesoar e
formed at the center of the surface of the connecting el ectrode 8, upon

mount i ng t heredf dOMRIRAGI R it &fediGTEMICTEN a predet erni ned 20
substrate aft@d 33he conpleld.on Ofe iMeRGEHAMLdNYoe thidnd 1BesaiRi ity that

a bubbl e or

he 1i ke caused by the fine holes iS generated in a Joint

porti on or redrasigdd tire thﬁ)nirmmntg/ &l fe dthreo dhe 18 Pher@d e Roritd onenifcsheuct or

i nt egrated

further

CIrCUIt 1 ]Eﬁ)pr q§t%wmfl %pgﬁ{ %ht§§§togu Rle or 25

the |i ke causes %o |ncrease a ‘con resistance va
sen1conductogemiﬁdnﬁaﬁﬁﬂt(mnﬁﬁgﬁatbdnuiﬁduat [r edetherienednaebstingt e,

the

causes nmountin

15

20

25

30

electrode é’can be prevented. In the embodiment, as
described above, electrical conductivity in inspecting is
ensured by forming fine holes on the surface of the
connecting electrode 8 by the sharp-pointed portions 13c.
When such fine holes are formed at the center of the
surface of the connecting electrode 8, upon mounting the
semiconductor integrated circuit 1 on a predetermined
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
the like causes to increase a contact resistance value
between the semiconductor integrated circuit 1 and the
predetermined substrate, and further causes mounting
failure. Therefore, in the embodiment, the sharp-pointed
portions 13c are arranged in the vicinity of the peripheral
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

and



failure. Therefore, in the enbodinent, the sharp-pointed portions 13c are
arranged in the vicinity of the peripheral 30 portion of the contact nenber
13b, which prevents a fine hole frombeing formed near the center of the
surface of the connecting electrode 8 whén contacting, and further,
prevents failure in the event of nounting the sem conductor 16 integrated
circuit 1. [0034) As described above, the contact member 13b includes the
shar p- poi nt eﬂm%éqztai% A3%4;¢ suppress adverse effect on the connecting

el ectrode 8 "an 0 ensure good 5 electrical conductivity. As to be

descri bed | at®r34la speciddsesitragttaleyenf thee avariieadt mesvwieer 18Bb i s not

limted to one shown.in Fig. 2; .however, ..t is.at |l east _require o be
formed in a Jd?%]d'kf{]eesr rﬁ}}?e(f}?r%é)odfgt&ddi%grttl@q%é%ﬁuFcﬁossélpprES(ng%th)% , the
col umar nendefedBat il iddindta e iR dtidosle meedicetol ke sierbgbod3 will be
descri bed. The columar nenber 13a includes a flange nenber 13d, a

retaini ng protedid e herpituctdeitghd L9dss Bedsectided Lgdecn are
coaxially fo cdn thi | GRAGNGT Ry Rieghat skpguit 1
side (the up%gef&sfl%e |n§ﬁ(§{%%.géﬁﬂér%1}%§r?ge menber %Eiitssup%o?ggg;trﬁg
contact nenbes ordbshdkhe iretREiqui riy pgrostevedi ng tresbert 13 spr eegntisethgo
first needle-like nepber 13 fr com ng, of f_the holder hole_ .3 due_tq
mutual acti giF vi TR Ihe Thal BECTRIT 1R (HEPCATITETVS Conihe PHEPRSr 4.
The boss nmenpgi3dBf hase:a 20:Har@eruneid e maticaelan news tihetieyaitheng
protrudi ng menber 13e, and the first needle-like nmenber 13 is joined to

the sprlidng Fenbernagdka-tHe manbey JoBe hd < lanftdPStenbé®13a furt her
i ncludes a 5%‘{%2@%@%%3‘&&%&%@ d gidgedinaloedi neet,i @n of the 25

first needl e- , that 1s, 1nthe vertical direction in Fig. 2.
The through hetzinBy isrdorukichg gnember 13e, and a boss member 13f,

which are coaxially formed in this order from the

semiconductor integrated circuit 1 side (the upper side in
15 Fig. 2). The flange member 13d supports the contact member
13b. The retaining protruding member 13e prevents the
first needle-like member 13 from coming off the holder hole
3 due to mutual action with the holder hole 3 in the
conductive contact holder 4. The boss member 13f has a
20 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
25 first needle-like member 13, that is, in the wvertical
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
30 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



have an opening end on both the sem conductor integrated circuit 1 side
and the second needle-like nenber 14 side wth respect to the | ongitudinal
direction of the colummar 30 nmenber 13a, That is, the through hole 13g is
penetrated in the longitudinal directiobh7with respect to the col umar
menber 13a, and is formed so that the inner dianeter about an axis in the
sane direction as the longitudinal direction 17 of the columar nenber 13a

| S 1denticalos Ryd efLuddle ddMUONNOLR 130de3ABR! T @ WD PLALIng or the

like to have a snmooth surface I1n its inner circunference surface. [0037]

The t hr ough toteidtBgicdec driimndat eprd isuppartth P lessiiner or4ahehilli@emabnt ai ni ng
a state where the inner circgnfenence surface i.s in _contact with an outer

ci rcunf er enc¥Yurk S80S oft e eF A5 I EGEEEFERRGS PHEERTFSin t he

second needl gdike memey thhodfh IRIE i1BRM acRRANRdakRe knBEppei-kcunf erence
surface of the through hole 10 13g is snoothed by plating or the Iike, and

t herefor @, tfmbesydder whidifb @ inda icdim oy & tag camdedewithen inheraxi al
direction of fJEBﬁéHé&%H&'%Hé%é%%lis'HnQEQ%&aWQrQit LgﬁiOEQEQUQh hol e 13g

gui des the ditfection of relative motion  between t rst needle-Ilike
menber 13 andirdenfeeeonce Eunfeed ef ithe mappertlhehpeactaanydatcngbede

support nenher 43 i.le maintaining a.state ere_the inner circunference
surf ace isnitir‘?tceorﬁtdﬂ’t i P99 ﬁ’te&dq&_ d‘&ﬁf@re\é‘\??@é d8rt ab8 SBFcFﬁBegupport

nenber 14a. JHNRS] thre iintel Gircemieaicenee ssivrhaeeogf thBethPbayahno20 hol e

13g and the outer circunference surface of the support nenber 14a are

formed B a lchdctipethadevaPladi@dars the Adkenednintbenederewi theeach
the second TEEIS: [1FE ronasr T8 Phs o Ao Agtgn nere 135%be has &
function i n dahiestt itdne offi rdte ridedlugrhl ihod eméBiger 18 bsher words, the
through hole 13g guides the direction of relative motion
between the first needle-like member 13 and the second
15 needle-like member 14 by accommodating the support member
l4a while maintaining a state where the inner circumference
surface is in contact with the outer circumference surface
of the support member l4a.
[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 l4a, and, on the circuit
board 2 side (the lower side in Fig. 2) with respect to the
support member 14a, a boss member 14b, a retaining

protruding member 1l4c, a flange member 14d, and a contact



el ectrically connected to the second needl e-1i ke nenber 14 by
accommodati ng the support nenber 14a. [0039) Next, the second needle-like
menber 14 will be described. The second needl e-1ike nenmber 14 includes the
30 aforenenti oned support nenber 14a, antd8 on the circuit board 2 side (the
|l ower side in Fig. 2) with respect to the support nenber 14a, a boss
menber 14b, a retaining protruding nenber 14c, a flange nenber 14d, and a

contact 18 T escrleb’edv\ﬁlb%p HE go(}rn{'ge&j 'nn&:hrl'ss o¥fgr - [00401 The support

menber 14a, "as ove, 1s ‘acconmodated in the t hrough hole 13g in
g statemv\/ner[eoadr[e] outEie GupptHtememte s rdfapcad slasardbrtdaabowet, h ishe i nner

circunference surface of the through hole of the first needle-Ilike
menber 13. TARGIFHE Ledhe ko rtth%g %%asmaﬁ SEe&e HP&Tst g}“

substanti al lcyu@éwac!1%Jnﬁ@ﬂaddwesrurifﬂﬂeﬂserlrpfcdﬂﬁctthRnfilt%h thel enhdg and,
nore accurately, is fornmed so that the outer dianeter is a little smaller

tEan 10 the ¢immmizensterswifadae qmrfdlﬁgtthm@hl?ﬁ?@lel t1 3igs ofptaee FABEE t hat
t he support rre a be smoot n.the i ca recti,qn in
Lhe ThEPoun TR B A o rd N L S E Al EC g

nseque e Suter circulterence surface of the
support nenbess l#a dscappliacktdd hSijsaiarftg.ail‘lyt keerdailled T sinnmiihaelry to the

i nner circunference surface of the throu hole 13 to be snoqt hed 00411
The boss nmerfb@Me@y ks Hif e eﬁ@tequeg At MO AGEP B AN Yan * isnLer

di ameter of thgsprddarmmale chieAnh drha secend naedie- Isise 10eegenls is
joined to the 20 spring nenber 12 at the boss nenber 14b. Simlar to the

retai ni A§ prore udinryr rbegtedef Fheheirqugh dedd 39 ke Ttmddber 13, the
r et ai ni ng prOtéf]%%]Jg]h%FQp 1TJ]hgf e cﬁ}teg %Jnﬂ?‘er econd @%@Its;ﬂlyl ke apqher 14

from com ng Bt to rrutua action wth-the inner
circunferencen the vertical direction in the through hole 13g.

Consequently, the outer circumference surface of the
support member l4a is applied with plating or the like

15 similarly to the inner circumference surface of the through
hole 13g to be smoothed.
[0041] The boss member 1l4b has an outer diameter a
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
connecting 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 1l4c can be

omitted from the structure of the second needle-like member



25 surface of the holder hole 3. The contact nenber 14e electrically
connects to the connecting electrode 7 in the circuit board 2, and is
formed by a predeterm ned process w th a sharp-pointed portion to be
contact with the connecting electrode 7.19%9ncidentally, it is possible to 30
prevent the second needle-like nmenber 14 fromcomng off by fixing the
circuit board 2 to the conductive contact holder 4. Therefore, the

retaining priof r ugida e Wil 4% Gae Rt Bt hRehfdroMukhe st Huct |r enaf the
second needl e-1i ke nenber f9 14, and the shape of the contact nenber 14e

can be in t Eams@mpshape tdatt et tdfe tdeateett acmbesnidéb 18bthe fhestir st
needl e-1i ke ne e[-l%ﬁzL%P 21 e spring nmenber 12 exerts vertically
elastic 5 fBice on tife TS edl e-1i ke nmenber 13 and the second

needl e- i ke joodegr 14.Thepegidimpilenbdrhea 2s prkdia sheieeich2lyhasastic
predeterm ned spring constant. The spring nmenber 12 is joined to the first

needl e- | Pke fRHAfePTLEFNSY fhreds naqdhq Hig *n&BRE S Ao 3PRe thEs§°RERfer 13f of
the first 1%&&@%-%'@%&%@18&41.3, st 1ie8 daghRed the %Bgiaacaeﬁtbe@eghe-

i ke menber 1 press-fitting the other end irnto the boss nenber 14b of
t he second resdlae-dihiddetmembaredl 4pnimgr alpnstendr.t i THeelsasting fmemberoh2bot h

the nmenbers., I ncidengally, cayse the spri.ng nenber .12.is joined to the
st needi ¢ SB44TEN denshe B oA rRRRRE, iV nkBer 14, the
spring nenbefrithA meproe gmdemio aneomduet imembeat anifab fs@het Hatksthe first

needl e- 1 i ke nmenber 13 can be electrically  connected to the second
needl e- FPke HRSHG 1EAS imemMIfE Lshr idfy e neSe YohdeeeCaRE0PEFAYST 0 t he

embodi ment, 20 elgeidd.cals GRNPILL M ik diHLIHY eFnRY dheshte0RhaChoss
between the inner circunference surface of” the through hole 13g in the
first needl endnibber nedherft thearmeadnel ggestle-diikeumeabencea 4suithgsebyf t he

support rﬁ”“%¥ef¥%%é'%f£§%ic force on both the members. Incidentally,
because the spring member 12 is joined to the first needle-

15 like member 13 and the second needle-like member 14, the
spring member 12 can be made of a conductive material so
that the first needle-like member 13 can be electrically
connected 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 1l4a 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.



second needl e-1i ke nmenber 14. Therefore, the spring nenber 25 12 need not
be made of a conductive material, and can be nade of, for exanple, an
insulating material. [00431 Next, a nmanufacturing nmethod of the first

needl e- |ike nenber 13 which constitutes20he conductive contact 5 wll be
described. Fig. 3-1 to Fig. 3-5 are schematics for 30 explaining a process
for manufacturing the first needle- |ike nenber 13 using a rod-like body 16

formed by a I, matari_al | ~_BesciiptiqnwilLl e
bel ow refer¢ﬁﬁ§]to FFE"IJS %% %ED%W g%S 'rgqﬁsrggg %88 ﬂ§%5428§¥?§?, as
shown in Figbﬁ%édlﬁmeimmﬁaulketbmdyll&ndf@mm&dgby predeakbrmahedi al and
havi ng a predet erm ned an t ydi nal %Jrect on is fixed b ing

a gri
menber 17. ARIGHdIHETg 9 éﬁ Op7 16 $dZOh&Yr G4 IFHRB1BEd eng "also 5

has a rotat iR RIKMIRMbeThaWn dikelshe ndr awang ixe bbay a6, ”&HBeélEQ be
gripped can rotate on a predeternmined axis. As to be described later, when

the firsb nééﬁi@—mowétﬁﬁmbéﬁCh@@lﬁ@ mertusRewly é@, theodsaying B@rtb@ﬁn@
phile the I alld® cDOL A9 d Al 60092034 5 UhERLASREG! akos! Ne 10

| ongi t udi nal |rect|on according to need. ere ore, In fhe
enbodi nent , Hdutdwmédddsaﬂmméﬂ 16 tiex ,f wheth tde tfhattaneetiatidbhkaxmemboért he

gri ppi ng nenber 1-7 conforns _ to a central axis with ect to the,
I ongi t udi nalt i SENGH 3G HRE  r BFIGERE B&d?eféorT§d[Ué&§ h% a—féh%mm in

Fig. 3-2, f@diNaePriecestafit@d oan aoUhLes sChiiehmrespaee surtaee of the
rod-1ike body 16 is performed while the rod-like body 16 is rotated by the

gri ppi ngOnentisagitndigedcidijresitiipn theregfeaceiorddndeitenteedsurface of the
rod- 11 ke bod b dokd OUIPAHY RhiAEA 20601 LG 1G aRRBAY 18 agog% ct

with the outer circurference surface of e rotating ro

press force saddatdiang dta ttilve auueroi'm@anbeu@@aegsmapbe@f1ﬂheOﬁfosms
to a central axis with respect to the longitudinal
direction of the rod-like body 16.

15 [0045] Then, as shown in Fig. 3-2, forming process for
an outer circumference surface of the rod-like body 16 is
performed while the rod-like body 16 is 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 needle-1ike nenber 13:
the flange tnenber 13d, the retaining protruding nenber 13e, and the boss
menber 13f, is formed. As described aboge, the rod-Iike body 16 rotates on
the central axis with respect to the longitudinal direction thereof as
the rotation axis. Therefore, outer 30 circunference portions constituting

t he flange ngﬂp 13d,, ..t he .retainin r Qt r.ydi nher _13e, _a 1e_boss
menber  13f re&(r:]oaxi aprqtyerf otrhr?é:d ?ihsr 851?31‘1”%{ hlgl fFl(;lrngfin%g%ﬁr gcg@%e %Irtﬁg Fat ed
in Fig. 3-2.121 id GHi&ch AfHercHrimaigh as1shaly iof Ehg f3r3t ackdle-pakei on
19, in which the through hole 13g of the first needle-like nenber 13 is to
be formed, REHRFIEP Ao tife fEMehl xifo™Mead eHe o dhEi KEPhGdy 281S

Speci ficall y,¢ the W £ PAd i1 @ | SHimEN A dhiel hod@ Lerthienmipg the
hol e portion that 1s being rotated and applied with a predeterm ned press

force toSbe imvisrrned tthe & idghitl di2Gedtdroforming ghicohodr porgfionhghdtill 20
s previ ously. gl ust e L. ol A e ! At LR XIS B PP N

menber 17. por t havi ng central axis conformng to
the central repde @f Bdandwvasdt [dKkeHd g i deartiiech.. [ B046tathen, aassshown
in Fig. 3-4, fornigg,process is perforned by a rinding menber 21 for a

II'

portion whi & W¥h<Stitik &0 thie RESHIARS e RSB SIS §° CRETPERSEOn&Edl e- 1 i ke
15 menber 13.,MAen,d fh%(icsora;@céhégejm pik3P riddbed 3hape 1eh@wWn thennbilg. 2, a

menber capable of formng a V-shdped groove is used as the grindi ng nenber
21. Afté0 a pestiaped Yrivoviad ¢ daprtmed Bxisheqqfiordiing fentsée gengsathe end

o e e houl e A SRR Rt S e cont il 24 s of Lhe 20
anot her V- shgpet? lgr oovehenlhais ishowrhein Fig. 3-4, forming process is

performed by a grinding member 21 for a portion which
constitutes the contact member 13b of the first needle-like

15 member 13. When the contact member 13b has a shape shown
in Fig. 2, a member capable of forming a V-shaped groove is
used as the grinding member 21. After 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



contact nenber 13b is fornmed by form ng the V-shaped grooves intersecting
at right angles each other on the end surface of the rod-like body 16 by
the grinding nmenber 21. 25 [00481 Finally, as shown in Fig. 3-5, of the
rod-like body 16, the portion to which 2he aforenentioned form ng process
is applied is separated, which conpletes the first needle-Ilike nmenber 13.
When a | arge nunber of the first needle-like nenbers 13 are manufactured,

the rod-1i k%&%daei%% 1o IEhdRAED dihefte JNACERS dBRENGh derEle | eht Side
in Fig. 3-5) by a predeternined distance, and then the process
il lustrated donduahivd Zarddatg.undts acscorejedt ¢d. theO4dboNernentateantages of

t he conductive .contact .unit .22 _.accordi tq.t he enbodi nt wll be
described. H Vsatr{tatq?eth@gn(ﬁlﬁif\}gs oﬁea?%geﬁﬁi CalEBPEEN tSaphgeenbodi ment

has an advaiisa06 hhatufdhedridst meed ad i ke wewher ih3rean Be1 eashly,
manuf actured. That is, as shown in Fig. 3-1 to 3-5, 5 when the first

needl e- | Pke Whafhdhel F iirs tpadderddde, membies Ioniy reguirreduredpettotfn t he
process frorgrplym Iﬁregi rt%c?egjggﬁgh;e]ce%tgo%eg% |fr}8ﬁ,| g. 3§Béé%olﬁ g. 3-5)

with respect to't rod-11k r the rod-1i1k 6 1is once
fixed by theligraqipiong (tévebdre ft7.siSgedinf iFdal.| -1 nol@ighe 3efboditbnt, to

formthe contact er_,13b shown in Fig..3-4 ile the rod-like_body
16 is being IT‘?%Peed:r{E&b‘Jt r&e grﬁ%gs)_&lr}f& r?é’r‘?t?erml%,ft&ro&ggs rP§1~EéFFogﬁgﬁ f?om t he
left side by thegriiRddneyTeiiegrdbp idigtimeaibley, 1pr.ocepscigipanfiorned from

the left side by the drill 20 to formthe hole portion_15 19 to be the
t hr ough 1Rol &PE3EMIOETEL trhdre fford® Ghe a8 tembodiemeRE, 1eRe2fi FEPWRe&RI e-

|1 ke member g3, Caf gL Lfro%fil%éeh%fdgch%nqisnge&ha f.dLL:_EQCBkOQth the
rod-li ke body 16 (a nenber to be processed). As a result, in the
conduct i ve cpritracinoumiembZzy ddcomrdiong stso itsh@egfioatiede ftromt hbef Left side
needle-likekquREg grinding member 21. Similarly, process is performed
from the left side by the drill 20 to form the hole portion
15 19 to be the through hole 13g.
[0050] Therefore, in the embodiment, the first needle-
like member 13 can be manufactured without changing the
direction of the rod-like body 16 (a member to be
processed). As a result, in the conductive contact unit
20 according to the embodiment, the first needle-like member
13 can be easily manufactured, and the axis deviation can
be prevented. Therefore, a high- quality first needle-like
member 13 can be easily manufactured.
(0051] The reason why such advantages can be achieved in
25 the embodiment is that a hole in the first needle-1like
member 13 for accommodating the support member 1l4a 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 14 is formed in a
30 cavity-like shape having the bottom as shown in Fig. 8, the
hole portion is required to have an opening end at least on

the second needle-like member 14 side, and therefore, the

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



13 can be easily manufactured, and the axis deviation can be prevented.
Therefore, a high- quality first needle-like nenber 13 can be easily

manuf actured. [00511 The reason why such advantages can be achieved in 25
the enbodinent is that a hole in the firas needle-like nenber 13 for
accomodati ng the support nenber 14a of the second needle-like nmenber 14
is of a through hole shape having a constant inner dianeter. That is, when

the hole po&#rﬁ)nc ork{gelde 1{)&% eed| e-| g%m@%rany i;§, figrmed in a 30
e’s 0

cavity-lik ape having t om as s own 1 n , the hol e portion
IS required émbdbivesran, ctpemlfng:sa:nduesédlleea]stke)merrﬂdw dectrrc néedl e-1 i ke

menber 14 S|de and therefore, the direction of th od | i ke bqdy 16 needs
to be changedtTHBEe tigt HAHE Hdi% td’b‘?‘{‘i‘fj’h ‘%{‘F e er hﬁar?é”er’llﬁgt he

enbodi nent, &hes fdd Yomead s |d kel ikdhidias 1t R reHifidet, Un@d N which the
t hr ough hoI e 13g has the opening ends on bot h ends of the |ongitudinal

directi o, a‘mﬁfﬁﬁm,efd}ﬂellmq B arp g ddesrsaﬂufmmla@t wriitdg twiet Hrifé
Ceedl oo t1 C% etizog%f%t Sl %Sd Qpe?%é)tp%moce 19 %%%Oggcga\(/jant ages

needl e- | i ke frend s s ruc ure af orenmenti on
can be achi ervwlﬂeﬂt:hee endhast et . iH2h ifurdtherctures emeodi ment has
ot her advantages with 10 the_ structure in Wmcr]_‘the irst needle-]l.ike

menber 13 i WA IR R FHFP RIS ORP Phh@chievaddry ithg sReeqHEenti ke

menber 13 i s;upet Wt hedehd Wnerh &1 dndiH @IAIC atFtded advabhtaglelr qugh hol e
13g being in contact with the outer circunference surface of the support

menber 1da ofhe hetmBwEtnn eedie ﬁh%efmﬁaé?eeﬁdle‘dﬁ&er &gobeas 1Bess
physi cal njfr@@ldoeég st xaalfgﬁ'ﬁocfé 'lc%% mf egirgt %%tag@eeire the
ace T me

outer circunference su t he su 14a. herefore, the
i nner ci rcunt Srempentsar flat el fuddre mhrmug’re Jhtde& 3g duorfreeenicie tshie fhicest
needle-like nggig %xﬂﬁﬁlﬁmde 13g being in contact with the outer
circumference surface of the support member 14a of the
15 second needle-like member 14, and requires less physical
slide resistance and electrical contact resistance against
the outer circumference surface of the support member 1l4a.
Therefore, the inner circumference surface of the through
hole 13g formed in the first needle-like member 13 needs to
20 be smoothed, and surface finishing such as plating or 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.



20 be snoot hed, and surface finishing such as plating or the like is
generally applied thereto. [00531 Wien plating is used as surface finishing
of the inner circunference surface of the through hole 13g formed in the
first needle-like nenber 13, the plating2ean be 25 uniformy applied over
the entire inner circunference surface by formng the through hole 13g to
have a plurality of opening ends. Wen the plating is perforned,

el ectrol yti |.at ] -electr t4is | at| i perd I, t he
ent i re membar aRafls ) S A BB (b D8 S BeEing
i quid. The pliatidigdamquitte flisect heyerl e+ INdeudesed 13y d chatadaedai ns, in
a predeterm ne c,oncentraq%ibeos{1, a tal ion tofbe attached to _the inner

2

ci rcunf er enc®strr e ta P'Froo I‘Fdirefaf(?go $heo’?l_trﬁ§ Gleﬁglleﬁéljla? as
for I'iquid compnents ofi theRIptd 0 of igiEtd eear ddﬁ%efqh@%tu?e;e%@-! i ke
menber 13, a contained netal 1on attaches to the surface of the first
needl e- | Pke metenthdron Fopasm tyradgrass sirofthel atliatg.naCdrismgde somponeng 5 net al
i on concentrat | in, t ati | i Qui t dual Ly _| rs, and
ef ficiency ajip a l|lglg l%%ce;}]esdsggl% ercheo(r%gl,o%v\r}ﬁre&r%a&%%%a;&%&réﬁs%\ée'i S
perfornmed, iThdrefarecesdary daxus Mlating Stsatpernfloeteds firesk pl ating

| iquid conponent (i.e., caontai.ning a | ar%a_1 nunber_of nmetal ions) 10 is

al ways in cIRERISAA% F M d & Salife Wit ande§ise- PLAkd PFedbEH143 by,

for exanpl e,c@ididd N R at i ihidigg tha plt mederayirdnk ahelBs)
circulated. [00541 Whereas, in the case of the conventional structure as
shown i AOFi gis & lwawen im cerfiasii g th dhiengurfzas @i dhei £irstdrppidart to
1D oL el P BN LS ORIy SRGESLE Ly aEound e
shown in Fi gthe8 flas-iong \ igpsicnhglse bepiery rg rend ated. :
[0054] Whereas, in the case of the conventional
structure as shown in Fig. 8, even in a flowing plating
15 liquid, it is difficult to maintain contact with fresh
plating liquid component, especially around the inner
surface of the hollow portion 110. 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.



on the side opposite to the contact nenber 108, and 20 therefore, it is
difficult to cause the fresh plating |liquid conponent to flowinto the

i nside of the hollow portion 110. Consequently, there is a possibility
that, for exanple, the plating is thick2hear the opening end, and al nost
no plating takes place near the bottomof the hollow 25 portion 110.

[ 00551 On the other hand, the first needl e-1i ke menber 13 in the

enbodi ment Aol al iy RS NG AR BEAANSE dhlly QuoRnyRol e
13g is forme ) penetrateﬁ urmar er 13a. \S/thhtllrs&rstructure a
flowi ng 30 mm@d@nénuulvdammjmmﬂtaﬁﬂr@\&s regpldradorie dpenifiigsénd and

fl ows out from eother ope end, . whi.ch .all.ows the . fresh

li qui d conpdhen ?ol’sl?ﬁ)d‘f%ﬁi? & RPN -2 G Nee L U RSy @ﬁc@ﬁgﬁgfiace

of the through dol&adSd,iEd th@efrﬁf@f Qnﬂdmﬂﬂ&eem@dwﬁf\é%ecwft agl unit

according to the enbodinent, when the platin ap lied to the first
needl e- | ke W@?ﬁjgh ®la ¥iestinsd alatging qard ogmpsly sniife red it aet
with the i nnLe}g l&{g Cslqu &%@néé‘%ﬁﬁa@ ough hole 13g, and plating
can be perforrre e entire inner circunference surface.

[ 00561 Besi d[a&;osals sthmsnlcted:,l gas Zhdwwo iopehigng endsicofopeniadf iensis of

needl e-11i ke 119) are_for ot h ds | t he, | onqi di n

di rection of" rr'?%eteltlf‘ﬁl% elmi(fg %ﬂ? ogénefdurotnh%‘) g’m%‘?iﬁ pfat i ng.

That is, in ¢the mmal d e OPIedH ner eﬂdas thrdLhﬁi HeughghoeitBg are

formed on both sides in the longitudinal direction of the throu%1 hol e
ip

13g. A3 Odestapkep a%bwﬁélewrféwq Rl altindy i ST figtmdd, ther FEPRAIBRATI ng
liquid flowsfomang Pled borp{eane SN 1t 1By the olhalq Bacadsg the

two opening ends ‘are forne s in the longitudinal direction,
the plating $idps din udid drcmg/l‘tfdctmsa]l ri e ttiten tdfr dungh thglogrgb3groile LR -

As described above, when the plating is performed, a fresh
plating liquid flows from one of the two opening ends to

15 the other. Because the two opening ends are formed on both
ends in the longitudinal direction, the plating liquid
uniformly flows inside the through hole 13g in the
longitudinal 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



| ongi tudi nal direction. In other words, the fresh plating liquid flows in
substantially the sane anount at 20 substantially the sane speed, and
plating is applied wuniformy to the inner circunference surface. Thus,
generation of thick plated portion can bgésuppressed. [00571 (First

Modi fied Exanple) 25 Next, a first nodified exanple of a conductive contact
unit according to the enbodinent will be described. In the first nodified

exanpl e, an inneryd £Ere Qf 3 augh hal & n{&ﬁ;gl(}d I Mol i rst needle-like
' 0 [ I

menber forming a conductive contact is nmonotonically decreasing with
di stance fr apecidlcdritct” themhiemesi deamBtent erfmtheb biromigbahlby edésr easi ng”

as used herein is synonynous with nat henmatj.cal neani ng and, specificall
't 1 ndi cat e TIHOTIRA LN GRS SR &/ To) (i L06% AP AR FRBESGTameter

i-anmet er

becones the s 0rs 4RO 6338T A% s W tdt MicsStange fthemupedfgh Genkagk nenber.
More specifically, "the inner dianmeter of the through hole is

monot oni &al 150 s thp twitthe dsltlavdad rehatiensdiPads feamsdr si de”

i ndi cates a ﬁ} Eﬁ where the through hole is 5 forned so that the foll ow ng
relationship is fornmed: [00581 [Equation 1] d f (X):~ 0 dx where

di stance from t he[Expnitdicin magnber is x, and the inner 10 dianmeter of the

t hrough hole at a point of the distance x is f(x). [00591 Fig. 4 is a

schemati c of the €n bg%(ponfigurapion of a conductive contact congijtuting
a conductive contéc unit according to the first nodified exanple. As
shown in 15 wF}i1egr'e 4disitnantcrgee ffriorrnstthr{eDdciofnit(:"ac!:te)r(naérr‘rt}?)le(?tJ ias %{Qr ia?u% %rem:eLkn%%
10 diameter of the through hole at a point of the distance x
is £(x).
[0059] Fig. 4 is a schematic of the entire configuration
of a conductive contact constituting a conductive contact
unit according to the first modified example. As shown in
15 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
20 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 to the contact member
13b with respect to the first hole portion 22b.

25 [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,

30 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



and a second needl e-|i ke nenber 14 have the sane configuration as those of
Fig. 2. Wiereas, a first needle- |ike nenber 22 is of different
configuration fromthat shown in Fig. 2 in that a through hole 22a is
formed in the 20 |longitudinal direction agar a contact nenber 13b, a first
hol e portion 22b having an inner diameter d, is fornmed, and a second hol e
portion 22c having an inner dianeter d2(<dl)is formed on the side opposite

to the cont agf BRAIGh 330 A, HeSReR 419 de Jdd 19l 1N AL 0D 22D, 25
[ 0060] A nmanu eacturi ngg process ofl the fi rlst neecﬁ e-1i kee ﬁe%’err 23 W th
such a confiapgatdiorwy viid |thee fimssf Imodiddasct idxediplEhe first needl e-1i ke

menber 22 ca basi cal |,y manufactured j.n the same nner _as descgri bed
previously il{b(%’gh]nect i%f%/ﬁy't RFiSge™ 11 (#lﬁ'gg_:%-'_fa;a W%EPF%%B 29process
shown in Fi guithr krandired neeteddr ke per formed whilpl aCeo@i1ike PE@Fess
shown in Fig. 3-3. Fig. 5-1 and Fig. 5-2 are schematics for explaining the

process Po f&f rhPeiie ftimesudty 1volor ippd noh e e Adt ndéalteisi-ke menber 22
according toyfthe fﬂcﬁ% &%C!L'tl‘;]'zﬁ W@&&%OQ@Q h('gu'zl%isgofr%ioﬁh@ﬁ”ﬂh' 'Ehg' g.

5-1, a hol e portion e I nner met er ormed whil e
rod-li ke bodynndr 2#idnsetizei my fisxédxby bygrei ppinginenbenbd?.2Thaind sis a

smal | bore drill 26 faor formng the hqle portion wth _the inner diagneter
42 i's 1 xed BRI i PHih g e "Oah Hp Lt QR RS ContaEt SRATh ¢ he
| eft end surfiace vfay ves rad-e |, kenhadyr 24 iwhere tthe suhiace whepert he
contact nenber 10 13b is to be fornmed) while being rotated. Then, the snall

bore drilPl 268 sdsdveds Fagred)i gitild Redfidor oty ted pr E88ter Pfedmatbunt .

Thus, the hqld PAUAION %57 W GRJIRE 54 MRS AT L2115 _Lgr ged. [00621
After that, as shown in Fig. 5-2, a hole portion 15 29 wth the inner

di anet er d, pedefranmdingd lamaurg .r odHuske the hole portion 27  with the

inner diameter d, is formed.
[0062] After that, as shown in Fig. 5-2, a hole portion

15 29 with the inner diameter d; is formed while the rod-like
body 24 is being fixed by the gripping member 17 as in Fig.
5-1. That is, the small bore 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



body 24 is being fixed by the gripping nenber 17 as in Fig. 5-1. That is,
the small bore drill 26 fixed by the gripping nenber 25 is replaced with a
| arge bore drill 28 for formng the hole portion with the inner dianeter
dj, 20 and the large bore drill 28 is igserted fromthe |left end surface
of the rod-like body 24 by a predeterm ned di stance while being rotated.
Thus, the hoIe portion 29 is formed. [00631 Here, in the process shown in

Fig. 5-2, o rhASEEd | '1.36@ fit 8 o be
25 shorter t an ﬁ }?&%e srra olre%c?rrﬁag‘g%ggnc}ﬂ%ere%o VJhSe r of the
hol e porti oni2vesf odxmmletenr t e madbtorkiecdody c&fbraraummsut'rhmsﬁalme

remai ning p t he hol e porti.on he first hole ortlon 22b

inthe fi rst]l::’f'%‘édvée | FREE2 r%eé?b%%%mes 34 orf 2GS @ By £

process shows-BOand FH@. D2, bfﬁ]%%l&rh%rswdllh@ @ PAHHd GHI24G Keh the
first needle-1like nmenber 22. [00641 As descri bed above, the advantages of

the presént bedy et iRRed diPbdacthanas ndteiile winde mestdionodghandi e is 28
formed to haye trrrs;le B AP AP B Ut ASA RGN IhBodie] diamet er

i'S nonotonic creasi ng vvrt stance from'the contact ne %13b
si de. That |1$J,g1asqlsdrﬂcn/w |f11:Fs.tg nedx lle-alnick Fingemide 1?2, 22d|craex:rbeomaa@rlltyhe [ ke of

the rod-like 5 bod not be changed when the hoIe porti

the hol e porr?c‘i“blhpaz‘)gl W fo OVAY i Y He dftfo iment,pithye &g‘iloﬁ‘fg first
needl e-1i ke nender22hoandhe Gasidng mmlf agidinetdr MIROVehe ras iish ahhe
enbodi rrent the through hole 22a has two opening ends, and therefore,

there id0an aVaRkAgR At HEL LAY B IR ping iR & a5d igoideved. [ 00651
Furt her, t het GOnSHICt | e, SOIIACTL N dorbly ie,d Idcbtea diDdiked X RIPLE DS

advant ages ot her than those-of the conductive contact unit according to
t he enbodi nemdiSrrh exaivale dges idvariisgiss ertilsed thefnerthiosg od tthe dr awi ngs

as conductive contact unit according to the embodiment. Such

advantage will be described referring to the drawings as

15 required.
[0066] Fig. 6-1 and Fig. 6-2 are schematics for
explaining the advantages 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. 1In 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 l4a 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 1l4a



15 required. [00661 Fig. 6-1 and Fig. 6-2 are schematics for explaining

t he advantages of the conductive contact according to the first nodified
exanple. Fig. 6-1 depicts the conductive contact which is the nost
extended in the 20 longitudinal directioR9 Fig. 6-2 depicts the conductive
contact which is the nost contracted in the longitudinal direction. In
Fig. 6-1 and Fig. 6-2, a spring nenber 12 is not shown to facilitate

under st andi ng, [a0016e7rl%m 4ol AN I Hitrediubn 12 e sandyative 25

cont act accor ing to e first no e an outer circunference
surface of ahslpporttimenissic isth &espemntta:cttha/vilidmgirtddlimerl diregtfienence

surface of a ond hole  porti i.s not ntact. wth, an i nner
ci rcunf er enc f&}% &8 Ctaf‘\’i‘q qunr]cr?cﬁzce' &g}a[qcl d‘r‘?”Zfbl 39t c&8r ARRGT y 2 when t he
conductive opigaog_ i1s the nost extended in the longitudinal direction as
shown in Fig. 6-1, a region in which the inner circunference surface of

the thr éugh[(}ﬂﬁ&i 22a NexT n aforhen Wint i iche Suppdhe mémfer whgge28hehas a
| ength of th i | e rtion 22c with
op ongl tucﬁb?i’gi ddcﬁ o L Hogd T teche con o'l B8

respect tot e rection o uctive contact, that is,
a length d3 =dryitudingdi giiectidn (v&ﬂﬁde\leioIscmw\omm Isulehg a eazg,t he

state where the condutlv ontact is t t racted.in the

| ongi t udi nal ®Yi TEWF MER &elc-h‘l Kuss . qq&?@h ?hce émglgréld&BﬁfJar ed with
Fig. 6-1, adangidsdh dherdongiggidithalemddin aotd amsefrtidde isupper threnbgar 14a
inserted in the through 10 hol e 22a | engthens, whereas, because the inner

ci r cunf dfendio urdZic & BIOERRT i rite RS RRAEUSHE 296 dESET not cone in
contact w th. { g, oubem&lr L U868 Ho1d RRrIURRORLLTRBREN 142, a

region comng in contact wt
not come in contact with the outer circumference surface of

the support member 14a, a region coming in contact with the
inner circumference surface of the through hole 22a has a
15 length of the longitudinal direction of the second hole
portion 22c with respect to the longitudinal direction of
the conductive contact, that is, the length d;. 1In 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



i nner circunference surface of the through hole 22a has a 15 length of the
| ongi tudinal direction of the second hole portion 22c with respect to the
| ongi tudi nal direction of the conductive contact, that is, the |ength d3.
In other words, in the conductive contagp of the first nodified exanple,
a contact area between the first needle-like 20 nenber 22 and the second
needl e-1i ke nenber 14 does not change when the conductive contact is

ext ended and_. e 9 l.re descr,i bed, in the conductive
contacts ac%%?%%fg&{;onc?%ei‘g%%%? ’r‘?'s@efn?t%%?itqﬁlﬂ%ui? rhs?bleen’odi fied exanple, 25

t he outer ci(@ONdErencen sthid aterof ridw®i SigpastaniErderasldendwh tite FsecoNd
needl e-1i ke nmenber 14 is in contact with the inner circunference surface
of the throufht RS FHF metr 4 n TRHeCIRTRET oekh 9% He b as ey itde

electrical conguctivd toobeiveers therdidsi NiredlGid ddea dEnben, Andthe 30

second needl e-11 ke nenber 14. Accordingly, an electrical contact
resi stande beiveerthdotdndiet imgrberst attangestheal epiersti mop dirf i dc enxdaagil ear ea

bet ween t he é)fégrr{:éa{lcunf erence surface the s rt. nber 14a_.and the

f 0
i nner 30 ciTcunter encec%rht%?%cer%"?l?%aemf%?boeut%e%’oﬁ%?e [ nEg e fikPst
modi fi ed exanghiger &2 sdroclid) fédbnd Grdedingh IHiKp remhert het comt et area does
not change when the conductive contact is extended and contracted.

Therefore, S"3RHRYIRE CHRRIHTHY & KBMBRST (P FE TiFSonfodiy ileadskarpl e,
el ectrical comd acdndigsi StaNcshRatMeRD the fdd. -ttm%fale-dfﬂg%ti%%m%féliéésand

t he second needl e-1i ke nmenber 14 can be maintalned constant regar of
variati d®s iws¢ength of the conductive contact in the |ongitudinal

ARG LR e e R L b e
first needle-like member 22 and the second needle-like
member 14 when the conductive contact is extended and
contracted is also determined depending on the contact area

15 Dbetween the first needle-like member 22 and the second
needle-like member 14, as in the case of the electrical
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¢c and the outer circumference
surface of the support member 1l4a. 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



menber 14 when the conductive contact is extended and contracted is al so
det erm ned dependi ng on the contact area 15 between the first needle-like
menber 22 and the second needle-like nenber 14, as in the case of the

el ectrical contact resistance. Thereforél the conductive contact in the
first nodified exanple has an advantage that the slide resistance

gener ated when the conductive contact is 20 extended and contracted can be

mai nt ai ned ¢ eé/;'g]g Q :ﬂﬂa@t 'Qg‘ irecti.qQn ngt h of the
conductive C%Eté%ﬁ%te[%o 1 ﬁl?stslhegr?r%tifgt e lc%n uc n[lnglhegtceo&ntlglctéhl%n t he

nodi fi ed exaoghductnicteidesntdret fiasd ttodmee por td go b Miitty oXb dxeetiinger

di anet er dj ents fortq’it%n subst ances fromentering between the

, ich pr
i nner circunf Ype’fﬁ:eep e Yt CYETAF 118 EPbrI TGRSR FRY fRE tout er

ci rcunferencer sad fase it ihe s&wpposd . nenber 14a. That is, as shown in
Fig. 1, the conductive contact unit is used in a state 30 arranged

vertical Py db¥#Vihe séfvsrriuctior Bhm egpndustive anitact tie Bde nspect ed.
pccordi ngly mddh 116 SENYANLS Al CONALGHINE LARAGE U ta Q121N

subst ances suc r e adhered e $ém conduck &r 31
i ntegrated claxger inresre djreacitadt ytleoc urhdtateeid the thecombmdlet ipsetdont act ,
and there is a possibility of exertin adverse effects on the contraction

and ext ensi off MovVenEHe DY e EHdud i e WHRRACT 15007 ¥ Yot &r, in the

conductive copt@sturtd), there gl furgt HX@P | Gront RHI IR HQ @ RAULI1ARed2D
having a larger inner dianmeter than that of the second hole portion 22c

is forméd atia Wad tiigalt Y Ugparoqiorqn b WRAT tnadPlstr et the, viehaigh

oL aneere ST SR A UL S AR, Wi e el g0, 220

22c. Thus, iis possible to prevent foreign substances from entering
between the inner circumference surface of the second hole
portion 22c¢c and the outer circumference surface of the

15 support member l4a.

[0074] In addition, it is needless to say that the
through hole 22a formed in the first needle-like member 22
in the first modified example is not limited to the one
shown in Fig. 4. That 1s, 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 1s a schematic of the entire



is possible to prevent foreign substances fromentering between the inner
circunference surface of the second hole portion 22c and the outer
circunference surface of the 15 support nmenber 14a. [00741 In addition,
is needless to say that the through hol 8222a formed in the first

needl e-1i ke nmenber 22 in the first nodified exanple is not limted to the
one shown in Fig. 4. That is, exanples of the first needle 20 |ike nenber

22 i the 11 tstemeldiah exanple (8Rlye Al loothese M0 Adgouh hole

with an i nner dianeter that nopnotoni

ecreases w

it

stance from a

contact nenberdifiecd. gxadnyate chadgeshdwn siat iBifg. tthe thad atdrohsttiiyeof Equati on
1. Therefore t hr ou hole in, for, exanple, a tapered 25 ape .can _be

used whose i%‘?‘fg'fa%tr a [%fe dseeccroég%é%o%ltg(lae@cempéﬁ Jrsag’éﬁ/ﬁ"taﬁrqé{)ssﬁé‘ﬁgé‘rf rom
a contact nerpestrudflindled Saeonc Mdid | @shduaipie)cdidor & GRRRAMCtVe
contact unit_according to a second 30 nodified exanple will be descri bed.

The secord o fieE*SRIpIRt & GRIERIemMmFREhy dehd ogmase igf aa fdastact

mermber  forned.d & fid Steied! £y ke Jemhel. canstd tyti ng & GaRdugti ve
e t

contact. Fig. 7 1s a schematic of t

entire configuration o he

conductive coatind a rplivws lsidgoraf trioeli SHeatb-@cnpiesl pAsctshown in Fig. 7,

conducti ve

t he

ct in the secand nodified exanpl.e is basically simlar in
structure to&?cwa of t eecclbildﬁagt%'e Tont N 35 Kwh is7r1 ?ﬁ é:.onéaé:)‘%cept t hat
a contact nendeie30R0d HdEdh idhapd iHStindeedprddike INeeHa3dpdasia-shape
different fromthe one having a plurality of the sharp-pointed portions.

[00761 $PeciFIRZAVS, sufatowtiat Figy. & PiHe lddm adererentfereraghchashg

shape havi ng.gh shedile 03 RAMBROIAIGr JAgcave SW iR phlkakis, a
bow -1i ke shape. Even when the

15

20

25

30

electrically connect the contact member 30a to the vicinity
of the peripheral portion of the connecting electrode 8 in
the semiconductor integrated circuit 1.

[0077] In addition, in the conductive contact shown in
Fig. 7, the through hole 13g formed in the first 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
plurality of hole portions having different inner diameters.
{00781 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
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
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.



contact nenber 30a has such a shape, it is possible to electrically
connect the contact nenber 30a to the vicinity of the peripheral portion
of the connecting electrode 8 in the sem conductor integrated circuit 1.
15 [00771 In addition, in the conductive3Bontact shown in Fig. 7, the

t hrough hole 13g fornmed in the first needle- |ike nenber has a constant

i nner dianeter as in the enbodi nent. However, it is not so limted, and, as
inthe first nodified exanple, the through hole can include a 20 plurality
of hole portions having different inner dianmeters. [00781 Further, in the
structure of IND@SERDAGE ARRGIGABILITE first and second nodified exanples,

the first ne - like member js arranged aon the side qf the body to be
cont act ed (tﬁ@&h coftfu BT G rH LeF ci c}b‘hiqe ,e—;fg‘et ﬁréemb%'sé?é’@nd
needl e-1i ke oBndestise abdanged, ahd hensidhdfctiie drtadd hgard 2;

however, it is not limted to such a structure. That is, the conductive
cont act s SShoRCPFA Y. to Xheripresentninygntion e b efedofinrdaeed lizdnghe

hol der hol g ' e. fl e-l1 lgﬁnﬁ j r ed on 30 the
circuit boar%ﬁ:?g\ts%g%égnccf%%azé%ggﬁ% CnAeﬂe!ﬁFTece- I gerlrre Irebrq;lea%eaﬁ% arranged on
the side of $émidotudtoobel cortected. ci MUt suchiresstatlicinureds,, iflor S

obvi ously possible to achieve . the advantages of th resent invention. 33
| NDUSTRI AL APFETRI® Lefllefh"[‘b’cﬁ@a]] %éalb"’e"s%‘ﬁ ’b%fdl%é%ﬁ;,ﬁtegé%&ﬂ“éi%t}?é menber,
the conductiyeegoiialticiaithd heh£ONed i pea-toiontlact] WhidseFuacqeidi ng to the
present invention are useful for realizing electrical contact with

connect ilfy efezt ot HfPeedlasmh PohdRUMRT it ddiaatlddcivhdgt cem Pespecti on
of, for exapplera&l &ddigala dglacd efdaidcs of the sem conductor

integrated circuit and, nore particularly, useful for 10 realizing a
needl e-1i ke nmenber or the |ike which can be ;



manuf actured in a sinple manner. 34 CLAIMS 1. A needle-|ike nenber formng
a conductive contact which electrically connects a to-be-contacted body to
a circuit for generating and transmtting an electrical 5 signal to be
supplied to the to-be-contacted body or Ba a circuit board including the
circuit, the needle-like nenber conprising: a contact nmenber in which a
portion comng in contact wth the to-be-contacted body during use is
processed into 10 a predeterm ned Sha%&hlﬁgd a columar nenber that is
integrally formed with the contact nenber, and is formed with a through
hol e having B. comsiéddld+MEte heni®d e f @fmaty | ahneyndli eBiee rcamyaeitoni cal |y
decreasing with distance fromthe contact nenber. 15 2. The needl e-like
member accor®ihgh t oL FE AL LRSS e TR @e A& (ReHortifed near a

peripheral poriiof Ofor L6 & AHMAT 2 BRI N Ik B 4R Udidnalr-sdigiect ion to
conme in contact wmth a peripheral portion of a connecting electrode 20 in
the to-bé& costamakdtddey sipphiggdiste the Acdmhrantacteshttasty Wi dle a

el ectrically_connects a to- be-contacted body..to circuj.t far _generating
and  transm THTRG AP Rt Eb 1T CHC gt 15 Be Suppil G To e 16 J5TPer
be-cont act edchlyi 9Iingo a circuit board including the circuit, the
conductive contact conprising: a first needle-like nmenber including a

contact menber thAtCABREE iBERRA okt W I GhePO Tt ThE T e -1CoPAEES body,

and the CirciinOfnd he Bhd-Cibidta 3o, I it Uik @G Adtedieeh idtRortion
comng in contact wth the to-be-contacted body is processed into a

pr edet erlii ned Bhegetermihed 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.

15

2. The needle-like member according to claim 1, wherein
the contact member is formed near a peripheral portion of
the columnar member in a longitudinal direction to come in
contact with a peripheral portion of a connecting electrode

20 in the to-be-contacted body during use.

3. A conductive contact which electrically connects a to-

be-contacted body to a circuit for generating and

transmitting an electrical signal to be supplied to the to-
25 Dbe-contacted body or to a circuit board including the

circuit, the conductive contact comprising:

a first needle-like member including
a contact member that comes in contact with one

of the to-be-contacted body, and the circuit or the circuit
30 board during use, and in which a portion coming in contact

with the to-be-contacted body is processed into a

predetermined shape; and

a columnar member that is integrally formed with



a columar nenber that is integrally formed wwth 35 the contact nenber,
and is formed with a through hole having a constant inner dianeter or an

i nner dianeter nonotonically decreasing with distance fromthe contact
menber; 5 a second needle-like menber that is arranged to be electrically
connected to the first needle-like menber* and slides in a |ongitudinal
direction relative to the first needle-like nmenber; and a spring nenber
that is joi t i e - i . and t he.secand

needl e-1i ken?rlgerrb%?r,w%%% Ig%%%’sdérg% Eeﬁoaésétﬁew cao&%ersoﬁl&hdi%r?get 0 a

di st ance beth@eing he cdnstsanmneiother |d kenamnberr and irhesetiendtreedl e- | i ke
menber. 4. The conductive, contact accordipg to claim3, wherein 15 the
second need! BRI Hetet FSIISRIEPA BHighSHS tRsASe rf Gatthes contddi e in the
| ongi t udi nalmerflbgecti on while being in contact with an inner circunference
surface of the through hole formed in the first needle-like nenber; and 20
a contact® nenber & h¥gcand inpashrert ke grememitthiatt He asupaed renber, and
cones in elegtrical | t o) e 1.0-he-contacted body,
and the ci rc%%étgl?l%ilgw gﬁncn\t%%&b%gcreod t&’uérﬁlief{llgr%tstengeig%ql,&ecg‘ﬁalg’gfi'vé‘ng
contact uni tskiohg iisi reg:lengoiitneliirta 1t hbitr egeniematres aajicdret ran et Fizkt
electrical signal tq be s lied to a to-be-contacted body or a circuit
board t hat irh%efq(ﬂluee_shﬁ'ﬁ’e“@ i 2% conductive contact including 30 a

needl e-|i ke menber sWdih@ re¥ACtHBRNY fdidled GITRR Fi16QRt akbaWelh one of
the to-be-contacted body, and the circuit or the circuit board 1 ncluding
the cirdfit 1ik# inRPRese anch the deeensbmsest ecdvikeg Membeant aod wophiehe

an elastic force corresponding to a distance between the

first needle-like member and the second needle-like member.

4. The conductive contact according to claim 3, wherein
15 the second needle-like member includes
a support member that is slidable in the longitudinal
direction while being in contact with an inner
circumference surface of the through hole formed in the
first needle-like member; and
20 a contact member that is integrally formed with the
support member, and comes in electrical contact with the
other of the to-be-contacted body, and the circuit or the

circuit board during use.

25 5. A conductive contact unit comprising:
a circuit that generates and transmits an electrical
signal to be supplied to a to-be-contacted body or a
circuit board that includes the circuit;
a conductive contact including
30 a needle-like member with a contact member that
comes in contact with one of the to-be-contacted body, and
the circuit or the circuit board including the circuit

during use, in which a portion coming in contact with the



36 to-be-contacted body is processed into a predeterm ned shape; and a
columar nenber that is integrally fornmed wwth the contact nenber, and is
formed with a through hole 5 having a constant inner dianmeter or an inner
di aneter nonotonically decreasing with diestance fromthe contact nenber;
and a spring nenber that biases the needle-like nenber in a direction
perpendi cular to the to-be-contacted 10 body; and a conductive contact

nol der that {ebuces, & aeldeoaf0le AicASSIMmEa) I1Gthe candusl ve

cont act .
shape; and

a columnar member that is integrally formed with
the contact member, and is formed with a through hole
5 having a constant inner diameter or an inner diameter
monotonically decreasing with distance from the contact
member; and
a spring member that biases the needle-like
member in a direction perpendicular to the to-be-contacted
10 body; and
a conductive contact holder that includes a holder

hole for accommodating the conductive contact.



