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1 DESCRI PTI ON CONDUCTI VE CONTACT AND METHOD OF

MANUFACTURI NG CONDUCTI VE  CONTACT 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to a conductive

contact that establishes electric connection with a

circuit configuration including a plurality of :
connection termnals 10 byWH&iRFTINhysi cal cont act

with the connection termnals, and a nethod of

manuf acturi ng such a conductive contact. BACKGROUND

ART (NOOQ2]T VED mauitAie aantract=omrce: e upeuriRING CONDUCTIVE
performng electric characteristic inspection of a

circuit 15 configuration i ndfUHHdg a plurality of

connection termnals. Specifically, these conductive
contacts are nmade to cone in physical contact with

t HEGoinedt itdieitter m nal s of the inspection apparatus

t t.ablish,.electric connection wth the connection_ .
RS, R SR SOt T S 0 e Lve
Cigotitlatdt GIIRSS «RAMD ML Knowrias Sdthecendugitlyes circuit
contacts. Wien a plurality of conductive contacts of

t ROV G o8 typsel it @i ot hioha kot ¢vkon terminals
CRRE @i ity PHAFd QUS) COIFd Manees, angk "@&?n%@ti@ﬁ | 00 ninals,

directions in which the conductive contacts bend when
25rah aextedrhvad  dfomeenatd st wni mai sudiod esomwfuthieve contact.

c ({:gggt acts (see, for exanple, Patent
D%rcg\‘u rﬁo\s@ﬁ\ﬁD %3{%) In these conventional :
t ganalj0gi esortdie- hendi dgh i dectd nsed1o¢dl® in performing

conductive contacts are aljgned by shifting both ends
ofe leadh it Qe adrfiticti Ve el son o 4 atbranit

G55 0 Y PSR 1 S 20E8 LB B

t W cconvierstli lonal tlcosrd uotnarec ttiorg actntactyeare made to come in
physical contact with the connection terminals of the
inspection apparatus to establish electric connection with
the connection terminals. Wire probe conductive contacts
having a circular cross-section are known as such
conductive contacts. When a plurality of conductive
contacts of the wire probe type are attached to a
conductive contact unit, wvarious contrivances are made to
align directions in which the conductive contacts bend when
an external force acts on main bodies of the conductive
contacts (see, for example, Patent Documents 1 to 3). In
these conventional technologies, the bending directions of
the conductive coﬁtacts are aligned by shifting both ends
of each of the conductive elements in a'lateral direction
by a predetermined distance.
[0003] Fig. 24 is a diagram of ancother example of
attachment of the conventional conductive contact to the

conductive contact unit. Fig. 25 is an enlarged diagram of
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conductive contact unit. Fig. 25 is an enl arged
diagramof 2 the structure near the conductive
contact that is in contact w th an i nspection
apparatus. In a conductive contact 501 shown in these
figures, an insulating layer 512 is fornmed in a main
bathe secticanrslheafr tthe contictiive TconrtactttEl] is in
excl uding the ends in a |longitudinal direction

{ ROFRGEE THE Tméitn B8P S GREFER s a Q) rrefeiductive

ClO3823€GI10RN okP004] A LQNGUCTH] e Cont @gsﬂrﬁﬂiﬁ$3_@ayer 512
stores and holds the conductive contact 501 having

t he storwerurie deserdirbéddyl Geabova imidl wdes ree tamnduyterve
first plate_ 600 gn Si (an per si.de i.n Fig. 24). .
LGRSO &G QoM (R oK TR i rection
ar HatsRAG! | ameOkj=g6t W e awect®ad,51anthad nelaide@sSuBer cross-

t hree-l ayer second plate 700.on a side (a |lower side

i #EEt3.°™24) toward which the inspection apparatus is

15 ckpnect eq, cpagdeqﬂ-déy@anﬁ'aétmpﬂ@t @%{ﬁ%gdﬁ% holds

an upper | aye ate 601 and a | ower layer p
whitee ddreludttivee -dayercts edonch gt iate 709 sthmbadese atescribed

upper | ayer ate .701,. an internediate | r plate.
7620 % d e BT 3 dyEF L BI% & Ho% R e840 o Bo2GE (an
a ydgeauidi eoand :8QL. of4 t heowdrd NSPaet | ONcaPPad at &ldn f Squration

in contact wth a bottom surface of the |ower |ayer
plfte TGP EAN Drid eitPRACE RN R IRMFed S comirEre@ and

C 01 i i c t. t o) 02
[8%%(?]CLI e]aur}gler:r al;/)‘i{(}ieaerJISé\ét[%e(g 151%@%%6[¥i%§t§p %ictiee (a lowex
600 dchasy a’thpl & Of teowh adretlei cl arlgerindaect hen dippetetus is

of the 25 main body section 511 and, snal t han t he
GRS T o TR G GOy r £ e 1 S O HPe hgitS an upper
| aypfe iR athesd 0wt 4 aybe Pl BA 6021 HfctherfiwBlie the
plate 600 has a hole into which the section covered

wi tTHe Gehel 3 viisu | RGN | Ry e 5190 chpcledeeran Thegert hpyer plate

hohﬁﬁ QL§Aﬁﬁég%ﬁghfék@elgféﬁiﬁf%%g $@2Fo§%&aé'lower layer
plate 703. An electrode 802 of a circuit board 801 of the
inspection apparatus is in contact with a bottom surface of
the lower layer plate 703, and one end of the attached
conductive contact 501 is in contact with the electrode 802.
[0005] The upper layer plate 601 of the first plate 600
has a hole of a diameter larger than the diameter cf the
main body section 511 and smaller than the diameter of a
section covered with an insulating layer 512. The lower
layer plate 602 of the first plate 600 has a hole into
which the section covered with the insulating layer 512 can
enter. These two holes are stacked to be vertically
coaxial.
[0006] In the second plate 700, a hole 711 of the upper
layer plate 701 and a hole 712 of the intermediate layer
plate 702 have the same diameter (R;). Both the main body
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[0006] In the second plate 700, a hole 711 of the

upper |layer plate 701 and a hole 712 of the

internediate layer plate 702 Wave the same di aneter

(R2). Both the main body 3 section 511 (dianeter rl)

and the section covered wth the insulating |ayer 512
(dieBler 5n3) (GaRneRker H Nt enihenhokestidhlcandréd2with the
On the other hand, a hole 713 of the |ower |ayer
p|l@tselmgm@a§aaze@i aret érdl(aﬂtﬁ)teehﬁilzl)eﬁaﬂhﬁﬁt?ﬁaﬂnép the holes

tbf%l %h% gfl the lﬂlpF&%re oéll.)(leeb &y%tcf“ 70%01%1_ ﬁ?%fb\é@{éjslower

only e en the mal n sdcti on 1 can
|nae;retre<ﬂ>lattler G@g&hhtaleeahohem%ﬂt&r Ttrab ksglibe ftban that of
di aneters rl, r2, , and R2 are in a relation

r FeR & ere t [t@@oﬂpp%e leriede Mhadtes’ - t Hidt s¥dbivg words,

plo"i‘ltl%z R %rn%is 13 %rhrearﬂr%eﬂl Ry thatt tdie Lentein axeSinserted
of their holes are shifted by very small distances

frtcbmcmoaéa dnhet herte /Aonsediatt |35, ttHesd Platdisaresxiedts r1, Iz,
Q. ce_gn he attachedrefo duct| <epgc gﬁct 501 to bend
’ataP o conduct i Ve “contact B0 e a

pr @GDE{IHr m nadxedltrrﬁ@a Qﬂ,aﬂ& [D008]e Redemid Qocakreentod: are

Japanese Pat ent Appl i cation Laid-open No. 2001-337109

PRERN IS G e Jéé‘ﬁné%eél%lf e?i’few ’i?éff-'fr%nmles are

Laid-aR&N NO e Y 158744 A0 Rat et Bocuendn Jher .
Japanese Patent "Application Laid-open No. 2001-50982

DICSCL=CRIRE tOFY ,| NVENE ON RROBLEM TO BE SOVED: IBY JHEached

INVEI\I'I'IG lJ OOOQIJJcaAsAC dfﬁrC] |bebd acl?ove ét*‘@a(%)”ae”t' 88 ive
cond“uc‘flve 75 TCoht ac as a circular cross-sec

Thesrefafe,5010rin exagd ds t @Sn BheiMdi fe &t Yon 6 of Pat ent
Docunent 3, the upper plate and the |ower plate are
shi%4®&H from each other to shift the center axes of

t he; halesand.ald gn. aJQ%WéQQ Patent Application Laid-open No.
2001-337109
Patent Document 2: Japanese Patent Application Laid-open No.
H11-248747
Patent Document 3: Japanese Patent Application Laid-open No.
2001-50982
DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0009] As described above, the conventicnal conductive
contact has a circular cross-section. Therefore, for
example, as shown in Fig. 6 of Patent Document 3, the upper
plate and the lower plate are shifted from each other to .
shift the center axes of the holes and align a bkending
direction of the conductive contact. However, actually,
the alignment of the bending direction is stili
insufficient. Therefore, as described above, the holes of
the two plates through which both the ends are inserted are

shifted to force to control the bending directicn of the
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direction of the conductive contact. However,
actually, 30 the alignnent of the bending direction is
still insufficient. Therefore4d as described above,
the holes of the two plates through which both the
ends are inserted are shifted to force to control the
bendi.ng. di recti f . CO cti ct: (
g0 TRy arot {5t T g Cet ar o CHoam T B o 2,
be¢ause utrec kihnivng ihorighi L, n@edale ec eatodrinaxegs fofr tdhe £Ling
hol es provided in the respective | ates i s, perforned,.
de§PgReBi-SHole SFachi g Nposist PSS 15 ecdmgd'e respective
Cgqgkkgaﬁ%dgéﬁ%o&%%dqe%b%ﬁ@%gcﬁ?Qﬁﬁ§§rﬁéﬁﬁ%ﬁﬂﬁd“%ositions
Because certain anount of machining error generally _
ekxiestoses worgdhicsitng el plhat edrolassnd tProsaafcérids tine.
ether the hales actually shif.t .stepw e :
pPECES 35y £°4{°aKe (?.mou'P‘r%e &t SFE D HG, ee@crgoﬁ:vgr%%}%ortnaa Ly exists
candugidnie icenttart panite Hdlek) iix dif furstddtadin whether the
uni formal i ze | oads on el ectrodes of circuit boards of
r SSpEct ARt WUV CHMPAELSS aftPTurli Tl % are stacked.
CaRlAGls JRST SLANGRS ddhJ&ERPEG V& SRIIA vSeddse ddit, it
is i ely that a problem occurs in accuracy of
eliectdiifif ichdradtenirstiniaisipeeticrds toeldledrd@@d 03 circuit
The present invention has been. devised in view of. .
B G P Ot de BT pralean T i Pht otffarize
Preyitde-a LONAGIHMes CioNtBdpddt Wi cdonitadts possibhe. It is
to easily control a direction in which a conductive,
corithecty Hends P e esG@tal 1 R ee ¥ aCappt i etectric

t*§H§%ﬁ%éggﬁgé¥ﬂlfﬁ%ﬁ%&{%ﬁﬁ_fﬁ@@iy,accurate and

reli1able electric characteristic 1Inspection, and a_

metthoid) Jof nmethd getesemy suchnal condusthyen dentaet. in view of

MEANS FOR SOLngG PROBLEM%%?Oll] go sol ve the above ..

priobi e éncP o achi eve’ tHE ©25 hove” obf BeT, Cthe SR ten tO

i yentien diseiosedivd ebrimd is @hachcondust pyesible to

contact that establishes electric connection
easily control a direction in which a conductive contact
bends when an external force is applied thereto and realize
more highly accurate and reliable electric characteristic
inspection, and a method of manufacturing such a conductive
contact.
MEANS FOR SOLVING PROBLEM
[0C11] To solve the above problems and to achieve the
above object, the invention disclosed in claim 1 is a a
conductive contact that establishes electric connection
with a circuit configuration including a plurality of
connection terminals by being in physical contact with any
one of the connection terminals, wherein a shape of a
cross-secticn perpendicular to a longitudinal direction of
a main body section of the conductive contact is

anisotropic.

[0012] In the invention disclosed in claim 2, in view of
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with a circuit configuration including'a plurality of
connection termnals by being in physical contact with
any one of the connection terminal s, wherein a shape
of a 30 cross-section perpendicular to a |ongitudina
direction of a main body section of the conductive
contagchvestiani amtstcnp'sed £A0%2]itn 1t hé hienvewtsisesection
di sclosed in cla iin view of 5 the invention

dPSEPBREHCHAE 5Pmt‘fe {RBIEF Y nedc gk St hENptditdd JRrin
tgohbeskepgbtudinal, dinneet isohn@h ke 1M e ROAVE two axes

section has a shape symmetrical to each of two axes

t hhtathSSSt hhooglsht hiéec coossseeritdrrand darg coltidgaralal to
ﬁ] h ot her. [0013] The invention disclosed in

c?ﬁl |ﬁ view of the invention disclosed in claim

obqel]her rhel udesnd i o3t acked oseet iien Sisecked dm thiew of
naln body section and fornmed _of a naterlal di fferent
f b ERFENGH othelLesile Ssely Ns €018 1 16 JIOEA Hifeudes a

I nyengion g % o%s%ga'(ﬁce‘a %nmt‘he i eWABf sddt®on and formed

i nvention ose in one of clains 1 to 3, further
i ol ad&@tmuaﬁsmlaiﬂerr@dtay‘:éﬂom Halta tc oMerish & Teuint deeifsection.

in udln a secti ear cent.er |n the
I éﬁéﬁ‘(‘ﬁdl nal edllrng’ qt&?nofcgtsﬁ:g E?wa Bodyt EF 1 onhngteY ©f
N@the NERAHNGDRL N 1: eNds And her rE&lefhrﬂiHJdly tScfEC3,J ofurther
[0015] In the invention disclosed in claimb5, in view

ofi nalisleisn Beh tingi I Sid1 Dy 9 Th e GFOVG B s M EERae of an
ong.Qf 1%(:8.91&3%@'4 Yo i f% OOer)l@éﬂ e proviidetdhh i tudinal

t hé main ectli on. In the i nvention
mdmﬁeﬁﬁmbnrnﬂﬂuﬂandﬁiﬁrb@dxwweﬁtl¢¢mﬁm®VQ@¢|DMCludlng both

di sc] osed i n one, of ains 1, to 3, at |least one end
o@%%ﬁ?gﬁn%gﬁ%m&q%&?%?%ﬁ?eM|onofthermjn

badyy sect i oneid stishalpred O0d7]dl Seideed nventionmm 5, in view of
disclosed in claim?7, in view of
the invention disclosed in one of claims 1 to 3, one or a
plurality of through holes are provided in the main body
section.
[001l6] In the invention disclosed in claim 6, in view of
the invention disclosed in one of claims 1 to 3, at least
one end of ends in the longitudinal direction of the main
body section is sharp.
[OC17] In the invention disclosed in claim 7, in view of
the invention disclosed in one of claims 1 to 3, the
conductive contact has a narrowed section formed by cutting
out a part of sides in the longitudinal direction of the
main body section.
(0018] In the invention disclosed in claim 8, in view of
the invention disclosed in claim 7, the narrowed section is
provided near a center in the longitudinal direction of the
main body section.

[0019] The invention disclosed in claim 9 is a method of
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25 the invention disclosed in one of clains 1 to 3,

the conductive contact has a narrowed section forned

by cutting out a part of side§ in the | ongi t udi na
direction of the main body section. [0018] In the
invention disclosed in claim8, in viewof 30 the

I Aranfhenudisgl asednbncehaemcdntthe nawntowsd adddishes

is_ provided near a center in the |ongitudinal |, , ,
dELEEEFHR 6PNPRETIRAI Wibbd§ SeCCld. C%@éf@]ufﬁﬁewﬂ including

i gv ?EEQ@ingBkO§QQHE%t§bﬁi%b%mﬁ%a@sn%ﬁthﬁQI 6n physical
manuf acturi hg a conductive contact that estaﬁ i shes
ekecteict wonheeniyoprngi i dhei conintecdowhi gwratirgn.s, the

ISR ol PR SRR S P mats

CPRREC kLo 1 bakMoraks p1ihe 15 tRetdfo ¢ et Sia ¢ dm Lithg formed
a mai n body %roup in which main body sections of a )
phdr & iseypeoheprdbet ued nomedctls a6r MaP st a/l¥afe forming a

shane By, (409 tertsffyg g%%timi% avﬁrﬂ]{eq FOrdH N% @ one

translational "sy sitiona elation with one
aroicher) ;arcdd domiggamrn nswEiETigid dyereorrra swikbece of an

of an .10 _area including)a secti on near a,centﬁr éf%éhinal

| 6fGict dRTHRCIE PecETBY Eih DT HE rat'h Do

SeGIHLRNAS diNGudedH it hthe MR oty sacid OongrowPluded in the
mol ded in the nolding and not including both ends of
eatﬂirbﬁDOtd’!e mm%@rmtmqﬂrﬁﬁd Wé?f_é? Mme gt not

N6 TRIA RODE LA ANS, Ole A d1e FONMCLY S, T90§ON 8L Pons,
mol ded ' t he nold}ng, a Shape of a cross-section

perrpardirc Uraredah af argt tuedimabod restiomns$ sof the conductive
ani sotropic, . the main bg&ﬁ_ ection include

PO S SRR 0T M 9y DUPR art Grose-section

siglas,drytha 4ongl tadial i didacdi ofire@ndonal § oMBds ot ropic,
sections of the main body sections adjacent to 20
eddte gtdhier hrdy couplien {00207 Pt Tevent FBRtion formed by

ISHARA dit o Hd0d0e 1y JieW o fnd NELBYEREEAR direction,
di scl os In C Im?dY, anh area orf a Cross- :
and narrowed sections of the main body sections adjacent to
cach other are coupled.
[0020] in the inventicn disclosed in claim 10, in view
of the invention disclosed in c¢laim 9, an area of a cross-
section perpendicular to a longitudinal direction of a
coupling section that couples the narrowed sections
adjacent to each other is smaller than an area of the
cross—-section perpendicular to the longitudinal direction
of the main body section in the narrowed section.
[00211 The invention disclosed in claim 11, in view of
the invention disclosed in claim 10, further includes
rotating the coupling section coupled to each of the
conductive contacts on which the insulating layer is formed

in the forming and removing each of the conductive contacts

from the main body section group.
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section perpendicular to a longitudinal direction of a
coupling section that couples the narrowed sections 25
adj acent to each other is smalller than an area of the
cross-section perpendicular to the |ongitudinal
direction of the main body section in the narrowed

sg@ﬂtpggm oF092%] rkenriwenti on di sclosed in claiml11l,
in view of the invention disclosed in claim?10,

flﬂ@ﬂﬁéﬂ | ncﬂg@ggdgggr orari K§OONE LeBEpISPRG 26&cAingh @ method of
COURLE LD e HOP g INC LUt LN LRELE R P ne

nsala | n ormed form ng "and
I pR\siehd Qa&bnaflohheuemadmet inre mtp@ctos? af rsemttifeen
mai n bogyégsectlon graup. 7 EFFECT OF THE | NVENTI QN bod
[@@zzqen SLENGY ¢ a4 CEHEVE Sdiesdt %Eh¢ ané‘t%a ody
e JTRRY Gt UG J-Rg) GONAU Cld e QoNntAGla RCEHIHAG-dPic, it

the present invention, because the shape of a section
5 ipe mpersdibde do te@sallyowgmﬁ;mlna‘:l @Tieéd‘{licﬁh gt kgl the

bod tlon of t can uctlve ont
1
%](ﬂ <, ﬂntaﬁc r?ossfcbl o gnagel’iacy contro : G 1s applied

dltﬁf%.Q:te!tCHl aril Wi 2Ghi Aeh @no e it i w es cxontzerot aaem@sew\mvﬂe
an external force is applied thereto and realize nor e

hisgifl §F e FRE ERE el fapt S Rsr et Bt ri ¢
D@\ﬁgﬁﬂg@w&p@gumiﬂm EF DESCRI PTI ON OF

g. 11 Fig. 1 is a perspective view of a
co[rRth:t i Me Etlo;nt ak:tlsacacm@rm¢@\ae firest ehbodierdeceive

resent entl on. s t
t—f‘—’}“?)tmE’tGhCeo et on® E tg%llﬂ(rlrow 5 oc\)/v% tﬁe Fﬁqg(.asent
ld\FéIg;l&] Fig. 3 is a cross-sectional view taken
along line B-Bin Fig. 2. [Fig. 41 Fi

petBhectile Hiew ofia %oﬁ%c‘t”r%‘é Her %’i‘%c‘?lﬁﬁﬁl?ﬂa‘f’f an
stores, thecanduct i ¥e,contact according

{Fig. 3] Fig. 3 is a cross-sectional view taken along line
B-B in Fig. 2.

[Fig. 4] Fig. 4 is a perspective view of a conductive
contact unit that stores the conductive contact according
to the first embodiment of the present invention.

[Fig. 5] Fig. 5 is a diagram of a state before the
conductive contact according to the first embodiment of the
present invention is attached to the conductive contact
unit and offset.

{Fig. 6] Fig. 6 is a diagram of a state after the
conductive contact according to the first embodiment of the
present invéntion is attached to the conductive contact
unit and offset.

[Fig. 7} Fig. 7 is a diagram of states of respective
distal ends of a conductive contact group before and after
offset.

[Fig. 8] Fig. 8 is a perspective view of a conductive.
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to the first enbodi nent of the present invention.

[Fig. 5] Fig. 5is a diagramof a state before the
conductive contact according t& the first enbodi nent
of the present invention is attached to the
conductive contact 25 unit and offset. [Fig. 6] Fig. 6

| 8o tdiagnamehiagstat @ #fiteh theircendychi ve ¢oRt agtrst
according to the first enbodi nent of the present
i preRriiownts odt thachedesenthd ngemdueni-ve contact unit

and..offset. .30 [Eig. 7] Fiqg. 7.i.s a diagram.of states

o T 8 pedt | Va2 P 8l PeREE SBrd L o8 Eorehepetive
9o Ref erecand naf ter a efdseld rddidi Bl ibng.of8 tihe &First
per spective view of a conductive. 8 contact according

t RIS thedi HNCaPirGF et Y IS - enbodi ment  of

t Nr esent i ntion... [Fi FiGe Vil B duct;
pg%sl@gc??jae \F‘ll\éﬁv &foogsc[gn ucliaf%;vee ‘cont éLct accc?r é:igr?g utco tve
a ceedadt madidriddaty e ef tHrhe d incsiif isadgmpodiaferitheoffirst

the present invention. [Fig.. 10] Fig. 10 is a
p e \ﬂ%e\kh@f bxS (ﬁﬂiﬁc]tr} tlcC%h‘t act according to
a ftehig d 1odi fiieat i1an i6f 4 heeddgeadeiwmhodneid Ofcditictive
present invention. [Fig. 11] Fig. 11 is a perspective
vics tefcta assmdigdniavdo B fcohtide madbidorditigt o fa fyurktrst

Lf i cat | “the fi | ||y of the present
:T%\?Aeﬂrﬂc?lg#nq{]ﬁ%.tH%Z]Jﬂlf{saeTntlgLrglg&{a perspective view of
a [mdj fikAti aig.(adiirsta exampbe)t Ofe thieews haipea ofodi fication
di stal. end of the conductive contact according, to_the
e i od i o Chd Fa s gt 4 (e bri g 1. e
13]orfhtt 53 | orfe 8 sheddiyvenyiew ofe o o fdRdd ORent of the
(a second exanple) of the shape of the distal end of
t here gnduictysre - lcoht act according to the first

enﬁ?ﬂipfig]OfFﬂyg 13 is a perspective view of a modification
(a second example) of the shape of the distal end of the
conductive contact according to the first embodiment of the
present invention.
[Fig. 14] Fig. 14 is a perspective view of a modification
{(a third example) of the shape of the distal end of the
conductive contact according to the first embodiment of the
present invention.
[Fig. 15] Fig. 15 is a perspective view of a conductive
contact according to a second embodiment of the present
invention.
[Fig. 16] Fig. 16 is a perspective view of a conductive
contact according to a first modification of the second
embodiment of the present invention.
[Fig. 17] Fig. 17 is a perspective view of a conductive
contact according to a second modification of the second
embodiment of the present invention.

[Fig. 18] Fig. 18 is a cross—-sectional view of a
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present invention. 20 [Fig. 14] Fig. 14 is a
perspective view of a nodification (a third exanple)
of the shape of the distal end%f the conductive
contact according to the first enbodi nent of the
present invention. [Fig. 15] Fig. 15 is a perspective

\éiﬁgiggﬁt:tavgog@gﬁ%‘éeac%%r‘a%ba% acqopdneda fa <SRG of the

I ment o e present invention. [Fig. 16] Fig.
18eicsnd pabspéveinvecyi éWweofraseorductviand 1agont act

accordi to_a first .nodifj.cation t he 0 :
ei%&&i‘n@%t] oiFlfgherlér dSeft F AR 6’?1{ Sy [Sli:ler&&%ﬂe [ig @ main
1%y acRenspegtibvp woeWeef id com@ciinMg steNtaCla method of

according to a second nodification of the second ,
eBsdifRERLIéN Ot Re CPPEYSHE VienveMGaoit H Y Iy '\ ¢ Wgrd

i 0SS sect kanal . vi of; a9+ ganductive contact

a%g%P ﬁ%%%go%gigﬁ%r81%§%¥%ﬁ@ation:bf the second

erfladdi.met] offitghe 2r esent pdanvetlilon.erfjRigpged gleRigretlive view

is a di,agram of the struciure of a nai baody secti.on .
QPGB BEE 17ER THEId AEURSH tof - FRThGY BF & the main
My AGHH RG ) juctive contact according to a

third enbodi nent of the present invention. [Fig. 20]

Fildi0 219 a Fyart i2dl 1 enlHramhper 5petd | e Wlghre gpf a main
' ti ' t : rqd '

ol DRSS, IRPYAE o SR PLIE Pl IS B oo

ofoft hehes triaidtaut e fofmamunfd ot uiiody sectndncigrotipcafitact

o nsul i | ayer Lorriog Shep ol Lhe o B irventon
t higidy endyodi neny . of2 tihe present-sovenshon. viéki 8ax@2] along
Fig. 22 is a cross-sectional view taken along 15 line
CGrie FQ.iRIELd Figl- 23] Fig. 23 is a diagram of
an[oEtj_Ir]c_:;e.r fSX]anpg"JJ_eg.OfZZ;hles a diagram of another example of the
structure of the main body section group.
{Fig. 241 TFig. 24 is a diagram of an example of attachment
of a conventional conductive contact to a conductive
contact unit.
[Fig. 25] Fig. 25 is a partially enlarged view of the
attachment structure of the conductive contact that is in
contact with an inspection apparatus side.
EXPLANATIONS OF LETTERS OR NUMERALS
[0024] 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 501 Conductive
contacts
11, 21, 61, 71, 81, ©1, 101, 151, 511 Main body sections
12, 105, 512 Insulating layers
22, 92 Through holes
31, 41, 51 Ends
32, 42, 52 Body sections
62, 72, 82, 93 Stacked sections

100, 150 Main body section groups
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structure of the main body section group. [Fig. 24]
Fig. 24 is a diagram of an exanple of attachnent of a
conventional conductive contact! to a conductive 20
contact unit. [Fig. 25] Fig. 25 is a partially

enl arged view of the attachnment structure of the
copgduct bye paptagkdt Baktisnkn contact with an
|nspect|on apparatus side. EXPLANATI ONS OF LETTERS OR
NUNERAESA25 [0024] 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 501

QUCEBg 88”5? sséét Ls 61, 71, 81, 91, 101, 151,
ody 12!

ons 105, 512 Insul ating |ayers
22349215hroughdha@e$raa@ 3&pt4bn551 Ends 32, 42, 52
Bo sections 72, 82, 93 Stacked sections 100,
1§é{Whﬂﬁ 2pody 3sePHS6R1gFGESs 10 102, 152 Narrowed

5964 0B8pL2R: FedectQdcils Goupl i ng sections 104, 154
i ng rane sections 5 111, 112, 113 Distal ends

2001Corddct iFiestomtladtesunit 201, 600 First plates

2 7 Second _p ate 211, 212, 711, 712, 713 Holes
3%&91%%1@’6 “F §r ds 302, 802 El ectrodes 401

Senhqoadqqtamyrnxmgana¢ CiHoQuwist 402 El ectrode for
c%%q?c%b%n %g%cuzg}tkggsr | ayer plates

302, 802 E®Electrodes

401 Semiconductor integrated circuit

402 Electrode for connectiocn

601, 701 Upper layer plates

602, 703 Lower layer plates

702 Intermediate layer plate

G Conductive contact group

BEST MODE (S) FOR CARRYING OUT THE INVENTION

[0025] Best modes for carrying out the present invention
(hereinafter referred to as "embodiments") are explained
below with reference to the accompanying drawings. It

should be noted that the drawings are schematic and a
relation between thicknesses and widths of respective
sections, a ratio of thicknesses of the respective sections,
and the like can be different from realistic ones. It goes
without saying that sections having different relations and
ratios of dimensions among the drawings can be included.
[0026]
(First Embodiment)

Fig. 1 is a perspective view of a conductive contact
according to a first embodiment of the present invention.
Fig. 2 is a top view from the direction of an arrow A shown

in Fig. 1. Fig. 3 is a cross-sectional view taken along
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15 602, 703 Lower |ayer plates 702 Internedi ate |ayer
plate G Conductive contact group BEST MODE(S) FOR

CARRYI NG QUT THE | NVENTI ON [ 00¥5] Best nodes for

carrying out the present invention 20 (hereinafter
referred to as "enbodinents”) are explained below

Wit Rer gfgrenceio the aceonpanying doawvwenrgsl khown in these
shoul d be noted that the drawings are schematic and a
rELEUrER bet AeUATEhPERREsSE8E ARGLWAEENE BR IPedipst iSFetion 11
S S, a.rati [ e f ecty -
CEtRS 08 Bt RETIke an e di Frorent framdtpened in 2
r gakhabiec aanesthl engeesindwanhonts udayiing tleatersdét ifmygned to

having different rel ati d fi f. di [
ARONE 1t RESAPHALAGE Can D8 FROFLBSEY SE6OSEPR (R fio s the

Enbodi-reat)-13@ iRig0bokH S ReIEPREt itwa svVineWofbddy section 11.
conductive contact according to a first enmbodi ment of ,

t Be quossenectiventomor ikiqptal o of eI GH IR i rign@ Hetrection
directiaon of an.arro Iin Fi - ' :

cFGs -esneé“tclu%r?%l t\% &w %ﬁ%\ﬁl&% fil:u%iclt?]leorgchE it'r?léFiShgflm pody
2 sehtdemduadt iise reantactullhs howrnas t+teess idn F eshdwn aln Fig.
wi_re probe and includes a main baody section 11  forned

'3 &4 R shage de IS B ates Sherere T

shapg .atr Botik angds and an 4 sulating layer 12 formed

to 5 cover the surface of the main body section 11
nearbsttirart icdntere lekiat tuidianly botdr Qdfe wifdsi ot - t hfBUFmi 2 the
bod ection 11. 0SS- o) : | Z -

crco%gqsuscgcc % nc)or}tn"“é;}C g’{’r e%t?%%é p%r%%n%?%iul %?g o a the

| angiddidi gralpatipacdian of tdhe:imai rohpdyudsest | dhrddtisn of
rectangul ar in cross-sectjion as shown in Fig 10 E.as .
wellhe Ten't HROBE b, -t hes et 18- Cortfuct i V8 Rohtaet ey +n
é%ﬂgﬂﬁ§ggﬁléﬂﬁbdfﬁ%ﬁ@l'@Qelédﬁ@ué@i¢§ coubstanti akl Yyormed in

Iptical in cross-section. Thus, in the
a shape symmetrical to each of two axes that pass the
cross-section and are orthogonal to each other.
[0027] Fig. 4 is a perspective of a conductive contact
unit that stores the conductive contact 1 having the
structure described above. A conductive contact unit 200
shown in the figure stores a plurality of the conductive
contacts 1 and establishes electric connection between a
circuit configuration of a semiconductor integrated circuit
or the like, which is an inspection object of electric
characteristic inspection, and an inspection apparatus.
The conductive contact unit 200 includes a first plate 201
and a second plate 202 that are provided near both ends of
the respective conductive contacts 1 and stores and holds
the respective conductive contacts 1. The conductive
contacts 1 are regularly disposed between these two plates.
In the case shown in Fig. 4, a éonductive contact group G

is configured by arranging the conductive contacts 1 in one
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conductive contact 1, a cross-sectional shape in the
di rection perpendicular to the | ongitudinal direction
of 15 the main body section 1114s anisotropic. In
particular, in the first enbodi nent, the conductive
contact 1 is forned in a shape symetrical to each of

t wgyaxegolbatrpasgithes enogsaseekn@piandndren arrangement
orthogonal to each other. [0027) Fig. 4 is

a .
ppetpecti 06 bheacepAdaEivee cOBRE&Et IToBPURI &5t AgCided
stores th nduct i t NG ¢t e o Sh-EHelurre
d3§8958688a§§v25 %&%%Hg%@%ﬁgep%gﬁgggtggnitegog shownr
i Bohhectigur ecshaees ianpleraliinty sof ofhéheonductiive
contacts 1 and establishes electric .connection between
aCoRLAEUrE tABRT PGULEE &R SEE X C&niCldfdict or i nt egrat ed
Cith@yisl 25 @fgthe liske, Mhithind SaM istspection ghjketss of
of eleCtric characteristic inspection, and an ,
i s$pedhigoandppatachsng The tije comta@t dniacagpting to

i ncl udes first,.pl ate .20 a : i

tﬁ%@ %ﬁgs r§§#ﬁﬁﬁgﬁ%§r3%5&%“%2%§§%¥ Sﬁgcgtg%ggfﬁégr.zoo
cqrf@lictdo\tﬁeeméhafétd @fljar]dlﬁmteisarang:ﬂmlldgﬁqﬁ(tudﬁmal
respective conductive contacts 1. The .caonductive
CORTERE Of &t TPEqACKINF th p G et vieerr (HESH (TRPTE

plc%tjrngared it GRSE Showh iridi 01) 4, R SonIctdiMe of the
contact group G 1is configured by arranging the
c ardubtdhierec artrdete I ipr@mecuing rowm Hovikvkt , 2 hiaf jishe

only an ex l.e,.and an arrang n; of

cogr?o‘LPc ﬂaéaaccr%rﬁ%&ctrh Ogcraouepé G sgrgg‘ghg%%%aﬁ%%%olrlgi E]%(9§o Send 2
ardangemento paldeldt of il eci¢ odbesct osde chmnectnmaction
(connection termnals) of the circuit 5 c nf% urationt.
ofPidiel dafs pettlitoh Ghjettt FOOBRYUEFgio® ¢5 BT AgrRRT-on

OfOQ&éé@.t e ¢ G, PrOGESS RindSt9FhAY ang:altashi pg the
ctive contact 1 according to the first

enbodiuwent vé ncehiez conduetp vectbngacromnithode 2¢fopt the

TG BT Y EoRiat P oo BoRt BRTT DA Shoun’ eRgrtt @9 °
comes into contact with an electrode of a circuit board 301
of the inspection apparatus. When electric characteristic
inspection is carried out by using the conductive contact
unit 200, usually, the conductive contact unit 200 is
vertically reversed from that'shown in Fig. 4. In the

drawings described below, for convenience of explanation, a

vertical positional relation same as that shown in Fig. 4
is kept.
[0029] The hole 211 of the first plate 201 and the hole

212 of the second plate 202 are formed in columnar shapes
through which the conductive contact 1 can be inserted and
that have the same diameter. When the conductive contact 1
is attached to the conductive contact unit 200, from a
state shown in Fig. 5, any one of the first plate 201 and

the second plate 202 is moved in a horizontal direction in
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conpared with the same in Fig. 4). A distal end of the
conductive contact 1 projecting froma hole 211 of the
first plate 201 located in an lupper part in Figs. 4
and 5 cones into contact wth the el ectrode for
connection 15 provided in the circuit configuration of

tEﬁei?ﬁg@g&i?gtROPEQﬁEctcﬂpt@ﬁeobﬂﬁérh%mgtepﬂﬁﬁﬁs operation
di sta nd of the conductive contact proj ecting
f itenharkaohef222 obfemeedsécond platec2(2, | vbaredy geater

| ower part. in_Figs. and .5 ones _i.nto.cont.act ~w :
aﬁx§Pe8lr58§ BPlgsc?ﬁ&uﬁpdbg&?dC@@flf& &% ?ﬁ SNl shifred.
| Agpacti-aniappanat usnavihen vel eshtiaetcharnactelijsdted to an

i nspection is carried out by using the conductive )
centcgena lufior c0@ndusiartyg, toh®sgshdudtivv&restaget+on 1n
unit, i%%g&%uﬁ&%%gl%3&%%tﬁ§%eE§?qu QAN iSROWMB ket 1 is
Fi'g.” 4.7 1P'n the raw ngs descri bed bel ow, for

cavaricernce tofe etplpenativimg ardSoterdhycals pesiddidrg above.

relation sanme . as that shown in Figqg. i,s kept,. 029

TR S B RO I 01 T The I 2T @
ofgithe tsecond Rirate 202 e -fardwmthi mdhlumars shefles, i.e.,
t hrough which the conductive contact 1 can be inserted

ared B0 adidtorh e nansl isana ditanet @y WHST tHe @ rectangle,

condugtive co _ i t toet cenduatd :
cor lacgl nit C%%Cst fsgeocr%lzor%ts]t ate s oﬂf/n 1{}% Fig. g%éda/\}ﬁysecuan
onel ,of (4 hei fddtsitorpliat evi2i0dh artte et s etonckpt st el 202nall) .

is moved in a horjzontal direction in 13 the figure

wi 03B pect 1% the Drthet* R ( HS Dpedation- fso e of the

herginaft gre r&forded 1t aser abfseit’), abesebyncentenis figure,
axes of the holes 211 and 212 coaxial in Fig. 5 are

shili¢ echndyst &e esultact he tonbiuct i ¥e2dntacthichsthe
Su(péne&gc?‘gl\;é) agnéagﬁ(tf{ﬂél?éﬁ{Ct?ogt?ﬂ%)ﬁ%a{ltlé EQrPQEQ-of the

The Cross-section Tn ongi tu direction of
t hea Consuy | yecicomt att dnishefbongdsidet betghapetact with the

havL 19, 201 SGLT BN, %, SFCLy D5g aboye. o TNELELPLE: 2t BEotan enc
section of the main body section 11 projecting from the
hole 211 of the first plate 201 comes into contact with an
electrode for conneétion 402 of a semiconductor integrated
circuit 401 of the inspection object. On the other hand, a
distal end section of the main body section 11 stored in
the hole 212 of the second plate 202 comes into contact
with an electrode 302 of the circuit board 301.
(00311 Fig. 7 is a diagram of states of distal ends of
the conductive contacts 1 before and after offset and is
equivalent to a top view of (a part of) the holes 211
forming the conductive contact group G viewed from an upper
surface of the conductive contact unit 200. As shown in
Fig. 7, in a state I (see Fig. 5) before offset in which
center axes of the holes 211 and 212 in upper and lower

parts are aligned, distal end sections of the respective



10

15

20

25

30

direction in which a cross-section nodulus is smal
i.e., 10 a direction perpendicular to |long sides of a
rectangle, which is a cross-slkctional shape of the
mai n body section 11, (a direction in which the plate
thickness is small). [0030] Fig. 6 is a diagramof an

'%&%G%P%e%@h%a@ﬁst e, rCoRAYELL g €8Ntafkioh afit8krions.

offset. As shown in this figure, 15 the conductive

cont abe chsrlhaadstanealatahecﬁltheeecﬁmducﬁnvefter offset,
ntact 1 bent to.bring the surface,o

CoRtaEke hE DE0hRtRiRE) SRt EIVE B8Rk RNT R e the

epdfcofiathherholas dlitandedd2scbRibhiks o3t ate, candiustake

end section of the main body section 11 projectin

f FORTRRES20 REPacgiingf frAB Fhesteprace 1261 hedmes 2%r1t gre
cgat-act.w tB an .¢kigaLRode LaL; gannection 402 of a

sem conductor ° |nteg§ated circuilt 401 of the
i fepéeti on ij&hb c@aet bé ohbecohaedtlanadlwuab @n@bes
secti,on n body section 11 st%red in

mai
h P&lﬂzggﬁ Fﬁ§C§é86n8r FET&°562 °aes PRfo &&?tsascts%lons
V\fpbeéHd@cQQEEOQ@ 3;@21?%1;&1&%@! b6 el thoafsd 030 ha in0@3Hy

7°is a diagramof states of distal ends of the
céﬁﬁ@épn@e aé@nﬂé@ft§om1§ef oEéeéﬁéOéﬁt:eleV@fnf §£ft raid eiss are

eS%‘fE@ke hett?le LOR YLEW.Qf (@ H%”dﬁé E‘EJ %%1215;0#malize

orn1ng condicti ve cont act
uppedlﬁq smataeeoﬁfaﬂhethenﬁumblpeoﬁeﬁtacmkunﬂkaZﬂﬁmr hand,
sho [ n a state ee Fi

| . 5) before
oFPsé?P H Wt %O%ﬁf:é?fs FXESTEF ntgh((%;%&lhé’s %erg Grfpopfpment,

l Eh'épﬁ%Bs%n@elcQ\&%hs parbenalieualirgred .l stalgientinal
sections of the respective 14 conductive contacts 1

afé rgicicaenéed otf o thandedndbedot isemd.ionen aive rettharsHand ic and
' Ra%esggt_L%oltlroga ee '%'h%re@or%“ ‘12;3;%} zttﬂec%s%nfkeomallze

respective conductive contacts
nben@nngth&ade&tahm@ﬂ@'S@Cbﬁd@@tﬂﬁf@h&hﬂﬂﬂhﬂﬂudﬂidb contacts

contacts 1 p Jg)tlng fromthe respective holes 211
aF@ EFFéép £0°df al i gned directi on.

[0033] A method of manufacturing the conductive contact
1 is explained. The conductive contact 1 is manufactured
by forming the main body section 131 using machining
technologies such as plating, etching (including wet
etching and dry etching), electrocasting, lithography
{(including X-ray lithography and ultraviolet
lithography),and electric discharge machining (including
wire electric discharge machining) and, then, forming the
insulating layer 12 on the surface of the main body section
11 with a technology such as coating (including calendaring,
extrusion, immersion, spray, spread, and electro-
deposition). The insulating layer 12 can be formed by
using machining technologies such as chemical vapor
deposition (CVD), sputtering, and plating.

[G034] As metal forming the main body section portion 11,
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[0032] In the case of the conventional w re probes
havi ng the circul ar cross-sectional shape,
cross-sections perpendicul ar o | ongitudina
directions of main body 10 sections are isotropic.
Therefore, even if plates are offset in the sane

NRBASTL, ektel Seftf i hCHblak9oHNkEQl BRLKhZE sheRdbRgiron (Fe),
states of all the wire probes. On the other hand, in

cmq@lgeiu Vi a‘:ontiadt suageoedi )t 6anhbef rpoil iefbodPrenbe
%nalﬁoésnsef Bergend%%gl%r &gmbg%slg%g oﬂ@b@%&hane

recti e mal n ectirons ar

npaiySphE@pkgl?mdneham@damh&ouﬁapycaﬁheee%@@eladt IMoreover,
possible to uniformalize bending states sinply
of PEBLRFARIt RéLBSndaerede ofoREatfs L lé§‘sdé’§cra116’é'&te and the

aboye. CLQOf%é] uéeaefaﬁocéh%f &fﬁ%'{hli bRGLU" hng g sconducti ve

contac 1S exp al ne he conductive contact 1
$Oﬁﬁﬁmfactacedrdbmgfapw¢M@ ﬁheSWaﬁmumﬁﬁwananQﬂntHELpresent

usin chi ni ng t echno i es _such_as Iatln etchin
(RREREbRRg fePd=aref akthes o BraRehght Sty Hd ne
ekaepeoGaSEHAY crblstsh@@rcetah;yl peirpendding 2% ray the

l'i t hography and ultraviolet 25 |ithography), and
eﬂ-@@ﬂﬁrceldapgéhslrlg@q’foa@m mfng—h@ ASigdingty vﬁercé?i‘é%récqfr ithe

%%'81% nggae%h%'ar&) gnd,; & RRJLS AN 48 1y confrol a

insulating |ayer 12 on the surface of the nmai'n b
sedtrieotn iobl ini tnizcht etcfmaicmgipcscucfle wrxi@?a:tu rmgends when an

(incl uding cal endarin t.rusi rS|on ra
sﬁf‘%&&,nag d °&F&ct' o a’opgjldeeﬁgstlrﬁ ﬁwsﬁﬁ a‘illstﬂ when the
|@b@ﬁubglﬁénc@%ﬂaﬂﬂ§ﬂ$dbbrdﬁﬂdﬂidnﬂﬂﬁlﬁﬂﬁbt embodiment are
technol ogi es such as chenical vapor deposition (CVD),

s iHtEETiEAg [ Cardhepl A I t 00 34N RS tgtrel U ey gt ¢ e ¢lectric
”%'h%r%%%ﬂ%‘%t 'corlr%‘b’etd%brilqo]a%s et aly Mé@@tof M he

abrasion resistance 'such as iron (Fe), nickel (N),
an@apwwsm@mc@MEunﬂlmw<ammaqﬂﬁ axﬁtdnaf@rmnﬂga¢®g
hane

|
oS eSS 1 v Paat e 11 REPOe RS Hap et

Mae@QVRIances in respective contact sections and it is
possible to realize more highly accurate and reliable
electric characteristic inspecticen.

(0036] According to the first embodiment, by forming the
insulating layer that covers the surface of the area
including a section near the center in the longitudinal
direction of the main body section and not including both
the ends of the main body section, it is possible to
prevent electric short-circuit of conductive contacts
adjacent to each other when a plurality of conductive
contacts are attached to the conductive contact unit and
prevent damages and the like due to contact of the
conductive contacts.

{0037] Moreover, according to the first embodiment, by

giving anisotropy to the shape of the cross-section
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5 insulating filnms formed of oxide filnms of alumte

and the |ike can be used as the insulating |ayer 12.

[ 0035] According to the first lénbodi nent of the

present invention explained above, by giving

ani sotropy to the shape of the cross-section

ﬁgéPS%Q%EHﬁférFPOtBﬁe190hgﬂghayﬂémaaigé&egbhoafothbhﬁain
I'n body section of the “conductive contact, it is

posdiybkect boeast | yheonpndhcaivei cestpeh, i ANghPERUERELS Of

duct | tact bends. wh t er nal :
abpFi A=t heP et o7 AGSAIPESUTT, CWHER-Tha " ofdact e > *°

cophactks;ascordipatt eathecf sisblenhedeneitysar & &nd 6) .
attached to the conductive contact unit _to perform

elCberriforechdratoer it BESYNSPECEPSh, PoadY -on

e'%@%% des of the respective conductive contacts are
unicPar el i zed. Therefore, it is possible to

univoer: fakkze oasnbdct her dirsttafioesdimenggpect i ve

contact sections and it is .20 passi bl Qr ' r
hi ghl y FdcuPaté an®@Srebcsiiie e &I'edt rolfs ¢ earsgc?tdecﬁ"l St cOef a

| ASRECHRR- skRQ3Gh Ascer didiidcr itvke dontsicterdiatimn®inty to a
by formng the insulating |layer that covers the
s frifrde molittie adriem dfhdihflifig & SERADrRSEar the 2

center in_the | it udi el td: t i
béﬁV“é%ﬁﬁﬁWﬁw%fﬁ%E%b %?ﬁgﬁﬁﬁfgﬁgﬂggi f% éggnégﬁg%§f$kfough
Mgidl o $ectimn,tHd dsangpossigd eano fomeadnin ed gvt n doody
short-circuit_ of conductiye contacts | acent a
o A T TSRS 1y it oty e n S o Gt e s
athiached 40 the 6p 4 ve mantactowst thehss 302 pa ey enh rough
damages and the |ike due to contact of the conductive,
camt Bet sEoff GORT]s tNDr®ovefD T Hed o et fige to ¢ hetlf rgpnductive

CTERRLIEDY Do ML ROLERRY, e Shepeglpbevon of

di ¥iest i 0rowdh tihel emi 12 bodynsectiointef thetboaduehpye in Fig.

cog?act, the structure of
[0039] Fig. 9 is a perspective view of the structure of
a main body section of a conductive contact according to a
second modification of the first embodiment. A conductive
contact 3 shown in the figure has two ends 31 having
sharpened ends of a V shape and a body section 32 placed
between the two ends 31. The conductive contact 3 formed
in such a shape is obtained by cutting out a secticon near
the center of the main body section 11 of the conductive
contact 1 described above. In this case, by forming the
body section 32 in a narrowed shape compared with the other
sections, it is possible to give a spring constant
different from that of the main body section 11 of the
conductive contact 1 to the body section 32. The shape
(width, length, etc.) of the body section 32 can be changed

as éppropriate.
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the plate of the conductive contact unit that holds

the conductive contact can be sinple (see Figs. 5 and

6). 5 Therefore, design is easly’and cost is |ow.

[0038] (Modifications of the First Enbodinent) Fig. 8

is a perspective view of the structure of a main body
seghihep of a;gondyctive caARLAEt18GE0KELRAYoEOadcobBuctive

F Pt i £ T diion of The Frrst enbodi nent. ©n g S
conduetitveccontacy 2oshowniirad mhdifiigacéont Rfeghe first

t hrough hol es_22 havi he sane. shap or. N -
aewﬁpﬁlwsa§- séEtFoﬁOQ%%F%ﬁﬁgdCPﬁtSC?Igtgéﬁgéelgﬁghe Frgure,
hawhag shotheenrdsmeghanpanedvist aatYaghape.i 1The itdaloughrcular
hol es 22 are through 15 holes for adjusting a sprin :
comsrantedf cohe ebARGCENFe orttScC IS ITTRE N untleSo%y section
S3PGs FInBSTh! LNG1ARSIHON OF TreNedRfeuAl IRt A4 4

aré not Timted to those shown in Fig. 2. [0039] Fig.

9 hiar imgpenspeat ishapei ewrofoet e Istedudtyure@rofy L1120 rafd work to
body secti on  of cqonductive conta accordi to
séé’@nd:og?ﬁ(ﬁr’ftilé’&aﬁor‘?’l&ﬁ HEFS r$it% oedicr?enr‘%?ufcn%ve dontact 501
CQHGT Iive Ficantagt. 3 Tshawtdae t hie filguwees hias 4 woo anslisd down
31 having sharpened ends of a V shape and a body

s ewtriudiR SR pingc @ s therawder e k¥vot @hds 31. The

canducty ve Ganj agt Bl o 2R fuSUhLA Shape-dsayce
ogfalnéd by%ggitﬁﬁg%éigi séstlS%ﬂﬁiar the center o?c e

t heyrmRidt kedpsEeld ao H ofutite rcohidifotd vieon cohttales flirst

descri bed above. In this case, by formmng the bod .
SERRTBH T - o hdt (G Shiafie CONPAr od Wit R he of Rer £1907e:
sections . pddy iseROSH e 19 ghMRed SPramel ¢ongtants80work to
different fromthat of the main body section 11 of the
cortuctéves T orteictont ¢x%c il podyesectionc32s ThetBRape

(width, | ength., e16. ), 9. t henbody, seeti oned2s €30 be pocn

changed” ~"as appropria
sides have sharpened ends and, on the other hand, the body
section 51 has anisotropy. Therefore, a bending direction
is easily controlled in this structure. In this case, as

in the case described above, the conductive contact 5 can
be manufactured by using the conventional wire probe.
Therefore, like the conductive contact 4, it is poséible to
hold down manufacturing cost low.

{0042] It goes without saying that, as in the conductive
contact 1, an insulating layer can be formed near the
center of the conductive contacts 2 to 5 explained above.
[0043] Figs. 12 to 14 are partial perspective views of
modifications of the shape of the distal end of the
conductive contact according to the first embodiment. The
modifications are eguivalent to distal ends formed by
machining the distal end of the main body section 11 of the
conductive contact 1. Among the modifications, a distal

end 111 shown in Fig. 12 is formed by machining the distal
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[0040] Fig. 10 is a perspective view of a conductive
contact according to a third nodification of the first
enmbodi ment. In a conductive cohBact 4 shown in the
figure, ends 41 are forned in a substantially
elliptical circular 5 truncated cone shape and, on the

other cFaRte &abB@d%hoIEC st i AL 111S ot airip 15 . fl al distal end
shape. The conductive contact 4 having such a shape

canZbehwpindéd By dappldyiimg f[@rfézfiﬁ wot lehegfegi@g a V-shaped
5% S %%"%‘c'faclgr%fpr%)%e dﬁaﬁ%ea Qa%d:%qfdl‘tcfxt %%1%0%0%%1 section

sh own ere or €, IS posSi
helfd ttewr chiumnwaeicntiarg. cost 'Ipﬂiftdl(slﬂaﬂf lognd AWL3 shown in
[0041] Fig. 11 is a perspective view of a conductive

cEAtactl fadcorditid a6 h Fodr WS 7RG on A5t Hife Shapes of
f't'h%t dieadidii sHA lqp%tflvog)mt «'wtlmm%gég only

the figure, a flat body section 52 is forned by
aplplvw Mg preess wmted @@ndm@@cem e egition texdinditngre of

bot h .t he ends of .the vent.ion probe

r 88Ut S ES (I} R Kt q‘éﬁ dos Ha uereshogflr penet uﬁ%s%oard of
areh :LQﬂaptehﬁ:lQithJpﬂE&thusI he hodyshfretdoOodh M@ ends of the
ani sotropy. Therefore, a bending direction is easily

cYBIGEd S FaHiaC st tf efoTHed S ISRt as 20 in
theygase desgid hedsabova,ad hep conductd viee Lot HEAD can be

be manuf actured by using the conventional wre probe.
THerefat dyy |dpkel tivey conductl gl contach 2 gYegtsric discharge

p033| ble to  .hold wn manuf tur n ost, | ow. 4
EEed WL oLt SH Tt | CEae T RS R gbiee)
C%Itﬂpﬂmj., @ s a;tﬂdlggﬁﬂy@in@an be formed near the
center of t he conductive contacts 2 to 5 expl ai ned
ab’AH>) [0043] Figs. 12 to 14 are partial perspective
Vi Ma smdidigatdpns of the shape of the distal end
of the conductlve cont act according to the first
enbodi neig . Thel 30 nueli $pecat i onsv ate efjud vadremictove contact

distal ends f d hi th d t al d of.the
P S et B sarnd TRee ALl o T vbRe i in g 1At ion.

Arongoridnec el feemtd ONse shewstah the figure includes a main

- body section 61 formed in a flat shape and having both ends
sharpened in a V shape and a stacked section 62 stacked
near the center of the main body section 61 and formed in a
rectangular parallelepiped shape having a volume smaller
than that of the main body section 61. In the conductive
contact 6, as in the first embodiment, a horizontal cross-
section perpendicular to a longitudinal direction of the
main body section 61 has anisctropy. Therefore, if a
plurality of the conductive contacts 6 are attaehed to the
conductive contact unit 200 and coffset as in the first
embodiment, it-is possible to uniformly align a bending
direction of the conductive contacts 6.
[0046] The main body section 61 and the stacked section

62 are formed of different kinds of metal. For example,
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end 111 shown in Fig. 12 is formed by nachining the
distal 18 end of the main body section 11 nore
sharply. A distal end 112 shown in Fig. 13 is forned
by chanfering a V-shaped curved surface of the distal
end of the main body section of the conductive

contact 1. The distal end 113, shown.in 5 Fi.g. 14 is
sRaFBenédCing A&ERI éF€ ap@?ck§gtﬁ@léhaﬁgstgpgSFﬁg (W)

di.st.ah 1epds sshawnaikhohhe-ti gueese qpt iRwY Shapeseomlayn body
have to be selected according to the circuit structure

gfsecamomé@e@monocbjcéet othke Sendet Uyedadf SACE PéuiceEPPer
oard of . an _inspection apparat e of;\beth,:
OB ok ¥, IRTS! LORGERRRIS" UE IR SNSRE Oy ing ton
dlgflfe%rt@ab B:[e%@.f%%]an-&ge é@i sisald erds thil siackEsl desurided? .
above can be forned by applying technol ogies such as
S[Té'*(,itsr e kgiss difage s Hheehiti Fg3HHTe @di??d‘cgdcrte“’eq é:é)cl}qiacCt

[ I [ : t LI G0 dUTIHA Gn &G G d indi i
1§§%%%j%%m?gggghég%kggdﬁﬁgﬁf?gEFE.E?% iéia pé?iﬁgct{%i;Stance
Vicewi rafc ta raeriduct | M icoritsacn edfclertdi iyt ccansde difg obtained

enhodi ment of {he present _inventi tinv

coREaET FEPigire Thd el A R g mere
segld ans Gl formmd igecuifilat shape anskdadi engodabinerends
sharpened in a V shape and a stacked section

62
stllMdeld ned¥s teveenastitiera Iofe e Greff i BTy 5T o 81 the
ARIEA, d Nt d t%@%&é?sF@H@J$§£§§i@ﬁdr§§@§@ance and the

having a vol une smal’l er than that of the main body
?@Iémnﬁddréwimmnwmﬁwea% gohf breess, (BEIIALENE,

irst enpodi nent, a horizontal cross- ' .

et DR Ut a6 & 1 Ohgi Lt Gl e £ oBTT ok ST E he M RFE o
bQQ¥d5@§é|PDk@1 hase ani soty opy. fdheieforre tbnductive contact
plurality of the conductive contacts 6 are attached to
the, ‘comducefveetoht @@paih® t0200°ahdZ oM sePaReCHRIEREICS that

;i%gé%f%gﬁngngﬁn{o itelSoRQsstble tenupktosnby1gl hele to be
combined and stacked. In this sense, the number cof kinds
of metal that are stacked to form the conductive contact
does not have to be two and can be three or more.

[00481 In manufacturing the conductive contact 6, as in
the first embodiment, the main body section 61 and the
stacked section 62 only have to be stacked by applying the
machining technologies such as plating, etching (including
wet etching and dry etching), electrocasting, lithography
(including X-ray lithography and ultraviolet
lithography),ahd electric discharge machining (including
wire electric discharge machining).

[G049] In the second embodiment, as in the first
embodiment, it is also possible to form an insulating layer
to cover the peripheries of the main body section 61 and
the stacked section 62 of the conductive contact 6. 1In

forming such an insulating layer, a method same as that
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direction of the conductive contacts 6. [0046] The
mai n body section 61 and the stacked section 62 are
formed of different kinds of mmtal. For exanple, 19
metal such as iron (Fe), nickel (N), or tungsten (W
excel lent in abrasion resistance is used for the main

bod Li d the .ot her hand, ,net al ,
capieIREeLTh EheldreeRar PRtk RR PRI, iR Mgt sea
(Pdbsbavi ngakewrsiakeetr keer eskshaneanosiuged fodr tike present

stacked section 62. This nmakes it possible to realize
alegratéphvexpdntact 2Byl | Bnt Sty iasr #5116 eRYstahdde
an l.ectric resi ISt C.t oTHS, IS an
R R o i A i
conhatt uids nkar ved eoft ione ki ntheommariet dodh0 st i at the
effect peculiar to the second en‘g) di rI:ent. [ OOZ%J As
eFERENES TAPT EONTHRG tehatadfePOSE ds Sof- 1 76 S 'ondiidtive: 2
CORLRACK 1 PETindes: ilhe AR PR S aSisStte ANhdih®s when an
el ectric resistance, there are stiffness (rigidity),
cerstesingd rfegiost dric@pridwd it r-esifst encegsult, when

i nduct ance t ' : ef s ddbd @ T £ ¢
oSG, Smp U St i HE e s hr T e are
r ealtatinRg aharacierdsitdics tdwattacthaulic bes gheefoto ¢ hectric
conductive contact 6 only have to be conbi ned and

SCAMREE LA THIS IEREE e P K HASTOLTS nRt afhe
t hats re istackadita frr mdhe aondied i e €oRhact . 29.

does "'not have to be two and can be three or nore.
[ O48]e Aar evaniuf dot wdswi e contuctdvea Ebat aeen B2 chs

in the first enbodinent, th i 0. b [ 6

1S LA Sab O B3 BHT ROVt o Ba f Beian pyolfze more
applatiing ddves r M| hdmd nge t ectinel o esr suchhasaptatiagic
etching (including 25 wet etching and dry etching),
el’gttiocasting, |ithography (including X-ray

Li thegr aphy and, shixavi ol ate Ldibograpbydiandcel 8ot bkecking
di scharge machining (including wre electric _
dilsioiis get meohl ndhfferent from that forming the main body

section on the main body section, it is possible to easily
give various characteristics to the conductive contact.
{0052} Moreover, according to the second embodiment, by
forming the insulating layer that covers the surface of the
area including a section near the center in the
longitudinal direction of the main body section and not
including both the ends of the main body section, it is
possible to prevent electric short-circuit of conductive
contacts adjacent to each other when a plurality of
conductive contacts are attached to the conductive contact
unit and prevent damages and the like due to contact of the
conductive contacts.

[0053]

(Modifications of the Second Embodiment)

Fig. 16 is a perspective view of a conductive contact
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[0049] In the second enbodinent, as in the first 30
enbodi nent, it is also possible to forman insulating
| ayer to cover the peripheriesiof the main body
section 61 and the stacked section 62 of the
conductive contact 6. In formng such an insulating

| %Bé%ro'rdqn%Ettl%o% Eicl @%&ﬁ%l@a‘%lcﬁ%mf&'ﬂiﬁg ddbd € embodiment.
first enmbodi ment only has to be applied. [0050]

Adcordicvgoe ttilve mmmbteﬁbciilqve‘ntlmftftdweflpa‘lerseernta stacked

STAGE 16 T KPORE SET N BEs el {1 hg & 4

| aR@idti4didiala didiacdd o of skdhep dreddy méeﬂié oft Dfkddesection
conductive contact, it is possible to easily control a

diGZects arFaqkarhich a Hea dortRide | SRC Mt abt Herrd whenp shape
ansameeXtaeJ attf OC;‘%et}ll IPIII Ik?cgdo)% ?é(,egloon Aﬁl an e@l’x‘étconductlve

when ~ con ive con S acc ing to the second
erﬁmdjamnm ar @ﬁ&mm@nh@da tshapeontucdte vet zohédcsection in
un|t to performelectric. characteristic |ns§ect|o

% éct ritigio vt ©9 esPectivet chntitiet 1va ©F the

C%Brﬁfdétl&r@ s doret i dedrerdher ef@fieshétchsrpessitbkeics of
to uniformalize contact resistances in respective

(Nﬁh%ﬁﬂoaﬁxﬂﬁkﬁg @eritzetl fze nore 15 highly accurate
bI t .
@E&?J a dl#eci £ CQ gfégé&ﬁ%%& vi@ﬁpgg éogonﬁucalve

Accor con odi nent stackin
kldmhmaﬁtrﬁﬁ&ofmiﬁ@rEGtafs@nmn@amoﬁnfncaglbheoﬁathe second
body section on the main body sectiop, I S_poss

t PRI gi ¥R YarPBULCERY aE?BF?%Fl%sSP8WPhén tRe® figure,

condpeth S EPNE a6t 5 on [ 89521 dMar ge¥ekedaseet dbAgsbontibeng the
second enbodi nent, by formng the |nsulat|n% | ayer
g

tlmm@ow@réawleasmfam _@f-af:h@d aré_@“?ﬁ@lfudlt 'aﬂaln body
secllon negy %g ES?{;SE kﬂigﬂﬁg%gnggw%nﬁ sghrecthon, 4

of “The" Mai n body section an I'ncl udi ng bot h
t het eodsnof di hecthon. body skahpang bt rasiopossithlepflate
prggfgingggcéglEhghgg&nckggglgegglggng%cg%&ethe plate
thickness of the stacked section 82, it is also possible to
adjust the characteristics of the conductive contact 8.
[0055] Fig. 18 is a cross-sectional view of a conductive
contact according to a third modification of the second
embodiment. In a conductive contact 9 shown in the figure,
three through holes 92 are formed in a flat main body
section 91 and three stacked sections 93 are stacked to
cover opening surfaces on one side of the through holes 92,
respectively. The stacked sections 93 can be further
stacked on opening surfaces on the other side or can be
stacked only in a part of the through holes 92.
[0056] It is also possible to form still different
modifications by appropriately combining the structures of

the conductive contacts 6 to ¢ explained above. In the

second embodiment, as in the first embodiment, it is
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contacts adj acent to each -other when a plurality of

conductive contacts are attached to the conductive

contact wunit and prevent danmeges and the |ike due to

contact of the 30 conductive contacts. [0053]

(Modi fications of the Second Enbodinent) Fig. 16 is a

perspective view of a conductive contact 21 acg r?;n%I.
en dl171]

t BO&SEPI6t LROBAEFOHL oSG 1R "SEC0Nd Se FEG STt ©

ab%%§d%%$%!§808@t%%% EoShown 1 E%%t%kﬁrﬂ%ffﬁEﬁkﬁckﬂdor

section rmed in a shape with distal ends in a

| apgittyu diapali ndnge doiromhsitaripened sindipick @ ft e sstddeked ends

section.5 62 _is stacked a i n_bpd ection 7

FSEe R o2 ke E CT Bt AL BT be fommed of
sectizerhiobthke econrdueidia . contracix#mplBy, changidina resin
shape of the stacked section in this way, it i

S . .
pEssingl e oro thet léHar dat erfiathasds BF Alfe SiGhdifetiqid sides in
cQntac i ffer fr. : r rdesd 1 68 A rrd O
t(lzcehecostrwlt E“&%iu\}fg csgln%ttwgcthgﬁj[rbg'oglg? %%ﬁdﬁis a S same as
partspec tdbie: vieeWrof @oonindicthie el n ool taiotg aboe di age teptained.
a second nodi fication of the second enbodi nent. |n
o GREHIL D deritdet: B SIS P1he 91 ¢, o1 5 el e hasy the

e, "a’'min
sedd A8k AN it SABC ke th SEC AN B2r diay] Neeridiend Sasae®tions
surface area are stacked. However, the main body

sert i gre St igerontickhebsa ol W L QAT bR neksy eH and the
st acking .djrect]j Ve, C i i O O a

i cionees Ut TR PR &al o B ha Thel pharee ceuee

t ieknessi ofuitthe stacked section 82, it is also

possi ble to 20 adjust the characteristics of the

coh¢fireti ve contact 8. [0055] Fig. 18 is a

Cr osiss secthond mmh ey of a conductive contact

according to a third nodification of the second. )
embodi nenthith eneontuett vef cohtartesedhohivERtERE Provides a

| fil%'{lgod sores. Lhrough; hgl es.872qare:for aBdehhrasthabpie in
mal n - 'body
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simultaneously manufacturing a large number of conductive
contacts including main body sections, horizontal cross-
sections of which orthogonal to longitudinal directions
have anisotropy, and insulating layers that cover the
centers of the main body sections.

[0058] In the method of manufacturing a conductive
contact according to the third embodiment, first, a main
body section group including main bodies of a plurality of
conductive contacts is molded by applying machining
technologies plating, etching (including wet etching and
dry etching), electrocasting, lithography (including X-ray
lithography and ultraviolet lithography), and electric
discharge machining (including wire electric discharge
machining) (a molding step). Fig. 19 is a diagram of the
structure of a main body section group molded by this

molding step. Fig. 20 is a partially enlarged perspective
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25 section 91 and three stacked sections 93 are
stacked to cover opening surfaces on one side of the
t hrough holes 92, respectively3 The stacked sections
93 can be further stacked on opening surfaces on the
ot her side or can be stacked only in a part of the

t hrough_hol es 92.. 30 056] Lt,.is also p i bl .

¢ 87 A OPE| Padts PaREnceEORT iégPﬁgﬁgtbgoa%%ggpP$§%g|9“ the
crRARhNbBEyt BecstpHCHUBES . Of Ast Baowanductihve faantract, s abmain
to 9 expl ained above. In the second enbodinent, as in,

t hedti pseLémbodr Rt 0Pt 1s f2rmego syl FPEtd NHart Bwiga ity of

fﬁ%&hoﬁgagagekéﬁoﬁgnﬁ@&(%%th% mai 0 ey $e¢ld AhPhaving

e conductive contact (see Fig. 9) or apply
maohihnicngsf ehacbangidngna as Wapéagfe .t hdnditgtealceentds's of the
(see Figs. 12 to 14). The stacked, secti.on c e .
{ BemedOrS S2ChapBe 4P ot e TENER Rea Ohort WBedigh £2¢ 1P @
| 111 @3itNon 83k RogPalNt 0N I thidi@ d1S EhaGkahoN dMehe main
side or both sides in the structure shown in Fig. 17
aboidons egtd oasft 36s agame camed -ho S WHtdIh & By Toatlidy that

the insulating.l ayer, ar t ai en-ahend esidy isn
s?ﬁb g% §%Fyg%ﬁno%§m§?5%Fggéggﬂgg”tﬁgﬁﬁg:conductive er
Cc anteaditos @ chave sdriesotioday o herrdd ng diavest i smrst iafs tHe .

ggnduct]g xg ng&%{ acts %%{}je uni fiocgrzf)ﬂS )éa@L' nﬁ%gg% tﬂ%frthest

cayse Shordogiielide o 091 ndl 5 £ahkd rek &Embadi nentoh#: holds
third enbodi nent of the present invention provides a
metttods cofiaramdf actioy invgha corduers vl tohtactns uFeabl Bng

in._ simltaneously. manyfact f%ﬁghaléar%‘yﬁe WS 1 Of £ rame

conducti ve =~ contacts I ncl udin in bo section

hard zoniral 1 oy 088l 20 Sectnoits lodd whi ettt ovthobdhatutlo that the
| ongi tudi nal directions Ugge anisotrqg
i t

d .
| B i Ty S ATt TVl The Touiter b ol the Rt

bady.S6ld OB are paraliel to one another and distal end
positions of ends corresponding to the respective main body
sections 101 are arranged on one straight line. 1In this
sense, it can be said that the respective main body
sections 101 are in a translational symmetry positional
relation with respect to a direction in which the main body
sections 101 are coupled to the main body sections 101
adjacent thereto (a vertical direction in Fig. 19).
(0060} An area of a cross-section {(a horizontal cross-
section) perpendicular to a longitudinal direction of the
coupling section 103 that couples the narrowed sections 102
adjacent to each other has to be smaller than an area of
cross-sections perpendicular to the longitudinal directions
of the main body sections 101 in the narrowed sections 102.
This makes it possible to easily remove the respective main
body sections 101 from the main body section group 100

without hurting the main body sections 101.
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[0058] In the nethod of manufacturing a conductive
contact according to the third enbodinent, first, a
main 25 body section group i 4 uding main bodies of a
plurality of conductive contacts is nol ded by applying
machi ning technol ogi es plating, etching (including
wet et ching_a dr chi ng),. el ectroc i.n
IﬂpﬂgéﬁaphyFeﬁﬁEV&8§ngE?-nghlpﬁtﬁgspaggéﬁgﬁgEd above, both
uktkavhekebrl khBogeapBy)i vangiaghegbuiyc s3dtdbashangeare
machi ning (including wire electric discharge
nmapbirePrg R tea ynikgikeg snep) theng. 116Yiletangi dGram o r e
the struct f inb 2t e
ReE it s e Ry g A e YR argad Y ot
peaspeet i (v& A3 swlieewnof lemier Hodyipectsitemrs -adflacenmnsugating
each other in the main body section group. gglshomn .

5 eiénsulatlng

i A AYISE 5 iCGaY &8 T8RS 1ThodY SEA SIRTEYSup

fgra%@ B CRURIHANG A dRl4idld hrefactmal didkedriseeticonse first
101 fornmed in a flat shape and having 5 both ends _
skarquetietritn a Mloshdde.is m tHeasam &fs e tHeughisp of the

body. sectjons 10 I t. ; t.J :
di“l'%'ﬂ ﬁjéjndyorﬁ%cgtglgdﬁlalrbar[oé%mga%gtls%%&glh%nalsl i r eagétjlinog(rzsul ao%‘ékt ﬁfegrmlng
Meitep oty eetdimans. 104 @ar @ orared.c foupts vt isewtl onsew taken
103 that _co%?le the mai n body se tions.lQ}.adjq&Pnt q 22

t Gldrh ot 1o it & %r ridle orﬁ%isaé%“riojih of 9t het & '
”%J;?é’%tsﬁ&éﬂ s 102 rod Q05 - (ihh drei ap bodly Sesté®nsling

1 ormed at farthest ends are coupled to a hol di ng

f rpee: moed | DI 102 thiatl dvblviisth tHes wleat w9 of avar i bddly

segdd 101yl a tf‘e Co“xfﬂi' NG, GEGH é‘sc&%acﬁé BHOYR which

infééﬁgflg, e ot di g f%ﬁ%n¥§ seéflon 4" hol ds t he

med e by, €€t h@nbaldds suth 4 hatfeheed] ongspediaély, are

directions of the respective nain,bodg seci'@n? 101movirl

ar%e%%Y%@l%¥O$ot%%ém%h%t%%$ya%%cﬁ+%?a tena % si i ons 9

of ; €0ds CcOff esRPNdL Bt Pnd her Egspest | ¥enaBbni Ped¥ontacts 10

sections 101 are arranged on one straight line. In ,

t hise 200b@hsd, with canl desshndiraht 1 ReCk &SPeCENVEL NAFAS of

bogge coupling sections 103 as a rotation center to be
removed from the main body section group 100. As explained
about the molding step, the coupling sections 103 have the
area of the horizontal cross-sections smaller than that of
the main body sections 101. Therefore, when the conductive
contacts 10 are rotated as described above, the coupling
sections 103 are disengaged from the sides 10Za of the
narrowed sections 102 by an action of the rotation.
Therefore, it is possible to remove the conductive contacts
10 alone from the holding frame section 104. In removing
the conductive contacts 10, the coupling sections 103 are
broken near boundaries with the narrowed sections 102.
Therefore, it is possible to easily pull out the remains of

the coupling sections 103 from the surfaces of the

insulating layers 105 and dispose of the remains.
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sections 101 are in a translational symetry
positional relation with respect to a direction in
whi ch the main body sections2t01 are coupled to the
mai n body sections 101 adjacent thereto (a vertical
direction in Fig. 19). 25 [0060] An area of a

CLOTE oo 87 (GuRPIhEOPal cELOPEA, SEELLOB), 193 to the

|cuI udln Tection o
COUPL & NP0 S£CHT ond OBathatiegogptesonh el far pbwelde main body
sections 102 adjacent to each other e sm
t pant &enar b&! ot E?b%swééct?gﬁgrpg?ﬁeﬂaﬁﬁuggaytﬁeFﬁéonS 101

1%€Q|£gﬂ 9@& dééSE%bﬁgswﬁgr@ftﬁgecﬁﬁﬁmlggdﬁeéﬁgbh@nio3 are

in t e narrowed sections 102 is makes it
possbhée becemelbyvnEMBse tﬁberespétﬂﬁﬂeaﬁﬁlﬁonb@éyed to the
sections 10 bod section_gro
mﬁéa?eﬁu&?% EE ¢ RSl & dy HoETshe ToT %gli%g‘[gﬁéaffe
FQBEQ%Hgohh@uB@h@rngn§&§@ expkaicfied iabaveephot bf the:
ends of the respective main body sections 101 are
appeoperanel yawasked Oandhaphéhe PHEGRSESNG T &per ngmdating

Lg%?ggslﬁO%he %ﬁ%&%&%ﬁ%f EQ%H”&E”t%%d%d%%@@ﬁQn%oHahctlve

_ skéd (aninsulating layer form ng step). The
|ﬁ&uhattlglolapme51ma@ benftected iith teeehs artd aramian gde

the insulatin | a 2 of the conductive cont
aCeBAYChG VEo C%ﬂé# tljo @r?t?od’lt%@r‘f?l dg% tglf C%“a‘ﬁct]”e
di-aghkam-of;ntike o9lor uGturigs efott he k1B &Haﬁhshﬁxﬂ4dmrcu1t or

group after the |nsulat|ng | ayer formng 10 step is
p@hﬁoﬂﬁé@ iE gaupzg.s a cross-sectional view taken

li ne |
%%%ﬂps b%t \%@éﬁijﬁ%}g tnar rhomeéﬁsect |rdoﬂnbs£1n?)%1ta§%f taﬂge present

lcauﬁzlemrtg_onsec{plmém%m f iddediag tthe neadathegy sections
ayers 105 0062] Thereafter, the ol ctive cont
1@forif}\ﬁhlcé’ﬁwhf5t THEAGS g T aer's rﬂLfJJ]E:Yare £?o(flegdélsm

r e2PeRld MalY 1Y &odmuedddomitde wadvehodys sests onot occur

group 100 (a renpving step). In this renoving steg
t Hen doreduicts Wes tdott akbtee 19 L aeed otiat et wighpgctive main body

gg%éfgﬂgﬁﬂ fﬂéfg%éfgl f%“f% ﬁg%éﬁﬂie to simultaneously

manufacture a large number of conductive contacts formed in
a uniform shape and realize improvement of productivity.
[0065] According to the third embodiment, by coupling
the coupling sections to the narrowed sections of the main
body sections, the sections where the coupling sections are
removed from the insulating layers become cavities. The
surfaces having conductivity are located on further inside
in sufficient depth of the insulating layers than the
surfaces of the insulating layers. Therefore, it is not
likely that short-circuit is caused among the conductive
contacts attached to the conductive contact unit.

[0066&] The conductive contact manufactured by the method
of manufacturing a conductive contact according to the

third embodiment has anisotropy in the shape of the cross-
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the coupling sections 103 as a rotation center to be

20 renoved fromthe main body section group 100. As
expl ai ned about the nolding step, the coupling

sections 103 have the area of the horizontal

cross-sections smaller than that of the main body

SeeldqRs, %»Q%peﬂa%fc%fl%&egtdl\/ft@{é e GanduGtdvesi antant ©f the
10 are rotated as descri bed above,” the coupling 25
seetinohed03 card odi sengagadief ridomtthensi desorgpedfodiments .
narrao sect.ions. 102 hy .an .action .of th tati . -
T é]reé:f\%%?o i &5 slspgsossl Soll%el otor eer?osvlelo% héeongco}{]o u% ic\%)%ecmon n
CHiatt § hel @ caldang ifrcomdhes b liginds fwredre secdttonrddid. force

.I'n renoving the conductive contacts 10, the couplin

. . g
seét iard 1F08 e 3 br dker? it Hourtt it éPWF-H e contacts
nald ONRA REGld 192 g THRESS Mt idrd Sapossidbecd o
easily pu out the remains of the coupling sections
10> rdcarnitdre gurtfaoesioft the pénsefrate ect ayershdpscteristic

and di spose of the remaipns. 25 0063] By coupling, the
M S8t he 0 e (T hY e s R har e b €L oads
nagr Quad-(Serdd Onst 102 ofcdhec v ® botyucteesi onstdds are

in this way, after the main body sections 101 are .

r etfoviEkmaldcagbns TR eher cbuplf ngesethienko 1enifpemalize
5 eco | tjes Lt dind
T e e S A
surdalties: anere |loogt bgd aochuztheandnséteabhesal étticant

dqgth of the jnsulatin?,layers 105 than the surfaces
of “RHAT U At hg " ¥RYel $°105. Therefore, even if the

adj @gent congucthyec19:cont agtstAdraommpbatifetiont ast in the
Wi th each other when the conductive contacts 10 are
at fhehedPrd TheordneepilvecnEsnt At faATLngobNe| £npylating

no i ke h rt=ci ; root ] i
LobaitE aat Ao 1! PRracll phy e piEs! Fpcauneds o
presenion lbeanvent i oanexpl annedeabovgitbdcaadediection of

e Re oo S e lSer tin' BBa°RBIUGHEYBTRE! BELR 68 enas ot

the main body section, it is possible to prevent electric
short-circuit of conductive contacts adjaceht to each other
when a plurality of conductive contacts are attached to the
conductive contact unit and prevent damages and the like
due to contact of the conductive contacts.

[0068]  The structure of the main body section group is
not limited to that shown in Fig. 19. Fig. 23 is a diagram
of another example of the structure of the main body
section group. A main body section 151 coupled to a main
body section group 150 shown in the figure includes two
narrowed sections 152 along a longitudinal direction.
Coupling sections 153 are coupled to the respective
narrowed sections 152 as in the case of the narrowed
sections 102 described above. A plurality of the main body

sections 151 are held by a holding frame section 154 while
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nol ded via the coupling sections, unevenness does not

occur in the insulating |ayers forned in the

respective main body sectionsZ'Therefore, it is

possi bl e to sinmultaneously 20 manufacture a | arge

nunber of conductive contacts formed in a uniform
shapenamg 4 eal4:Z€1 & FPSONENB R Of 1 Pr eductivhtY. ref 8065k with
According to the third enbodi ment, by coupling the

COUPT i P SERE i onSNe B EPES nakRoled Geedi Phswhf IRhEigmi B3, the
b ; i ect | ons. e, pl i

s e o Ve IS IIOREE, LT AR M erge covprea
becohet ¢cavitupsindheecsiwfiaces3havitngn condantiivityeatentact
| ocat ed o furthgr insidﬁ in sufficient degth of the ,
in%%l%&??é%?%ﬁ%ﬁ trYR the meiprBedd Bfctheli A5Qrat tR§ having
| ayetts. sThecehos e, after SaROtinshikelgtDaber is formed in the
short-circuit is caused anong the conductive 30

coPRBR t 8RRt Achedieec ¥ Heedonpdoee veheoneapl Logi sections 153
[ 0066] [ u u by the

et Tt of ot St HE TR EonBLEt Ioe cBRfkepetiion 151 to
accopaiage toh¢ heain hbody esbodiarnt Shasnantket eopyiiifg

t he shape OL %he Ccross 26 _section perpendicular to _

t heSFohgi e utthal “F reci$onlbs tHED fhintBBdyosEcEPBR1INg

sté@ti@@sf15§tc@@ﬁl@@CQBdtﬁgbﬂQﬁHEBB§y sehereforen Lte oyt
|§%P055|ble to easily control a direction in which
t et Eonblie tMayen depdnctcpends Whénianrexeeedafrpor tbe5main

I S, 3P léggtigﬁrﬁ%ﬁgpf%5?hreSUIt’ when conducti ve

contatts accor e third enbodi nent are
attf@ehed to a conductive contact unit to perform

el ectric aracteristic inspection, as in the first
angggg%ﬁnﬁg%ﬂﬁﬂﬂ?%ﬁﬁls, | oads on el ectrodes of the
respecttye £opguctd ven £pat agbsaahentd HAVEOLEBLI 28dcrived in
Therefore, it is possible to uniformalize contact

r e3tsthhces e respecnpdesconracerseinfonstahtic present

re?ﬁ%éﬁtf@ﬁ? hﬁg@éy ccuf at n% eLia%I .electri

characteristic |nsp%§tion. ?6%8 Y£|ﬁ“¥ ggéggesépugﬁeHOt be

t hl ¥l ead ooy nemty @lsei thtée embodiments. The present
invention can include various embodiments and the like not
described in this specification. Various design changes

and the like can be applied to the present invention within

@ range not departing from the technical idea specified by

patent claims.

INDUSTRIAL APPLICABILITY

[0D70] The present invention is suitable as means for
establishing, in performing electric characteristic
inspection for a circuit configuration including a
plurality of connection terminals, electric connection

between the circuit configuration and an inspection

apparatus.



15 first and second enbodi nents, by formng the
insulating |ayer that covers the surface of the area
including a section near thke center in the

| ongi tudi nal direction of the main body section and
not including both the ends of the main body section,
it is possible to prevent eF2E¥¥ic 20 short-circuit of
conductive contacts adjacent to each other when a

Ipl ur & icopdeic tdored yemites te diedc o takd ighegc B @ ctd icthe
conductive contact unit and prevent damages and the
donkectdue twd t¢ort adiroofi tt kenddrducttiive dortlactisng a
[0068] The structure of the main body section group is
AR rati dy 9 edrine dthiain showi dan Fitg: ckAndgFiigy ph¥siisad
di agram of another exanple of the structure of the
agil%cgg%tﬁ%w Yh I RURNA JBHE A $864HiR 1531 wherein

to a main body section group 150 shown in the

figure j.ncludes t ary sect] ; a
Iongfﬂtiﬂ%éﬁ C%?f%???%ﬁL S %ﬁb&%ﬁggggg%?éﬁgl%ggaare
coupl ed to the respectiyv nar.r owed, sectians 1 as

1 R ¢ st S EATOIE YOS AHad g 2f The
above. A plurality of the main body sections 151 are
BB P KAt Freaf@ St en-A54 while 27 form ng

a translational symmetry positional relation with one
anot her. Therefore, in the case shown in Fig. 23, the
mai n body sections 151 adjacent to each other are
x.oupl®ee adraduam wouplitg-tsestd@nsinpb Fo Wierim 1, wherein
conductive contact 5 is manufactured fromthe nmain

R0 Yo 1SR - QI tara b e uga r St hersd rietginendiafdler

an insulating layer is formed in the sanme manner as
HESCI NGd SboMe (e iuLsesd 1 ons) 183y Ardhape

rotated with respect to tthe main body section 151 to

th i ] i 0
AMHAECADTIRIP U GFF LR 1o Had I BUR he

sections 153 coupled to the main bod ecti.on 151 are
RS TIICE LY Rl 1 dy SRITH. 181 TR} CHOVERr from
the main

3. The conductive contact according to claim 1, further
comprising a stacked section (62; 72; 82) stacked on the
‘main body section (11) and formed of a material different

from that of the main body section (11).

4. The conductive contact according to any one of claims
1 to 3, further comprising an insulating layer ({(12) that
covers a surface of an area including a section near a
center in the longitudinal direction of the main body

section (11) and not including both ends of the main body



body section group 150. [0069] 15 (O her Enbodi nents)
The first to third enbodi nents have been described in
detail as the best nodes farg carrying out the present

i nvention. However, the present invention should not

be limted by only the three enbodi nents. The present
sggtiRPentiion can include various enbodi nents and the

i ke not described in this specification. Various
desi gn changes and the like can be applied to the
present invention within a range not departing from
S5the Teehmbedh:icicdea spetktitedchyprdpatent ehgi oBe 85 claims
| NDUSTRI AL APPLI CABI LI TY [0070] The present invention
1i 0S4t gbl@ecas tBaNsrf ar preskabliysbirnghrolgpenboesi ng1,
el ectric characteristic inspection for a circuit
299”%!1:%”F)%B'&fqae'dn‘i!nu@'hﬁgméinplb‘éﬁ | iskbeeqbnCqaRgetion
térm nal's, electric connection 30 between the circuit
configuration and an inspection apparatus. 28 CLAIM
1. A conductive contact that establishes electric

6conn %tion ith.a circ%it confi% tati%n i_ncl udi ng .a .
ol ur 8Pt SOBAYESNEC CoBh Ehr ARATEIRY B8 ARV ROghyi Sapins
contact with any one of the connection termnals,

Iwker Sirn wRedkdpe 2 1gastossesend o sedseddiléurar the a

| ongi tudinal direction of a main body section (11) of
lohglitedidadt idigessiracrfi $henmedty dody. sectiipa (11) is
conductive contact according to claiml, wherein the
stmaps- secti on perpendi cular to the |ongitudina
direction of the main body section (11) has a shape
symmetrical to each of two axes that pass through the

7. The conductive contact according to any one of claims
1 to 3, wherein the cconductive contact has a narrowed
section (32) formed by cutting out a part of sides in the

longitudinal direction of the main body section (11).

8. The conductive contact according to claim 7, wherein
the narrowed section (32) is provided near a center in the

longitudinal direction of the main body section (11).

9. A method of manufacturing a conductive contact that
establishes electric connection with a circuit
configuration including a plurality of connection terminals
by being in physical contact with any one of the connection

terminals, the method comprising:



cross-section and are orthogonal to each other. 3. The
conductive contact according to claim1l1, further
conprising a stacked sectiap (62; 72; 82) stacked on

the .nmain body section (11) and formed of a materi al

di fferent fromthat of the main body section (11). 4.

The BoRGiani velesnt ROLYaSEOMB A§ tHighyNaAe BPJIYF| GPRELONS
1to 3, further conprising an insulating |layer (12)
oﬁhatplumméﬁ$yao§umb@dacaﬁvancanéactﬁCEQGMng ansection
near a center in the longitudinal direction of the
shigipk BgdyisisecChicdl( ke antpned wadledifogmbathaends of
the main body 29 section (11). 5. The conductive
t%%tsq%tt 13eEar @'y‘ﬂ‘%ett(}ya?ﬁb sQre o@hiclailRE ioh WAtd one

ereln one or plurality of through holes (21, 22)
%rQVI ded in the main body section (11). 6. The

con ucti ve contact according to any one of clalns 1

to wher ei n_at, st _.one .end of £ 1

| ongiEESRD 0 AR 0P (Re HalR Body 28E O (ruprea
is_ sharp. 7. The conductive contact a rdln 0 .any
idrd UGRTG) élﬁﬁcPEQQ)Q?aRMﬁﬂ993§théfb6h %& Sftact
has a narrowed section (32) forned by cuttlng out a
daectéprsiodesaah afe theomgitudot seidtéemsoAnsludee in the
mai n body section (11). 8. The conductive contact

radeo taidyy steetdlcai mroupmmerisias itrhd hvamodwedios @cid oret

(32) is provided near a center in the [|ongitudina
idigleetiingn veftH kendmioT kedih sectimen n(@lih) by Aeretikod,

of manufacturing a conductive contact that

&srabld shes electric connection with a circuit
configuration including a plurality of connecti on

‘terminals 1Py, L&Y 4 P cﬁ:lsy‘:aé I 3B ive

of the connection termn conpri si ng:

ég%tacts molded in the melding, a shape of a cross-section
perpendicular to a longitudinal direction is anisotropic,
the main body section includes a narrowed section
formed by cutting out a part of sides in the longitudinal
direction, and
narrowed sections of the main body sections adjacent

to each other are coupled.

10. The method according to claim 9, wherein an area of a
cross-section ﬁerpendicular to a longitudinal direction of
a coupling section that couples the narrowed sections
adjacent to each other is smaller than an area of the

cross-section perpendicular to the longitudinal direction



nol ding a mai n body group in which main body sections

of a plurality of conductive contacts forned in a sane
shape by using netal are cqypled while formng a

transl ational symmetry positional relation with one

anot her; and form ng an insulating |ayer on a surface
odf tdye meda biodyl wdiotgoa decttihennagaowadcerceionn a

| ongi tudinal direction of each of the main body
sections included in the main body section group

nol ded in the nolding and not including both ends of
19ach 1ofe @ R 3 ROPA iFRC ORI 2 i M@, eiffy rithe@deln@frising
the main body sections of the conductive contacts
ARG B e A0 o SHAP @06 13 L QS RaREC YO Re
perpendi cular t6 a l'ongitudinal direction is

ani sotr.opi ¢, the.main body.sectiqn_includes.a narr.qQ
BT ¥ SoRSA Ty GOt TG o0t A PAFL ST 48y on i ormed
Jlongituydinal direction, and narrowed sections .of the

et S R TS EG 1Tk T CACER © Qac Gt frendge 1ve contacts
coupl ed. 10. The nethod according to claim9, wherein
faeratds gRla hadys SesddroW eépendi cul ar to a

| ongi tudi nal direction of a coupling section that

coupl es the narrowed sections adjacent to each other

is smaller than an area of the cross-section

perpendi cular to the longitudinal direction 31 of the
mai n body section in the narrowed section. 11. The

met hod according to claim 10, further conprising

rotating the coupling section coupled to each of the
conductive contacts on which the insulating |ayer is
formed in the form ng and renoving each of the

conductive contacts fromthe main body section group.



