;e3e% . "P~$6$T%16 Decenber 2004 DESCRI PTI ON M CROCONTACTOR PROBE AND
ELECTRI C PROBE UNIT Technical Field The present invention relates to a

m crocont act or probe, such as an electrically conducti vi §| ni ahur;;
contactor, socketpin (SCP); or thinprobe (THP), that ha%® DeFemREEFOM o
needl e nenber adapted for contact on a contact target, such as a liquid
crystal display substrate. TAB, or packpge substrate (PKG; to take out an
el ectric signal to be transmtted to external circuitry via a signal
t:ansmssion line, such as a lead wire. The 10 present invention further
relates to an electric probe unit Iiﬁ{gstituted with a plurality of

m crocont act or probes. Background CRHHVENt i onal el ectric probe units for
el ectrical inspectj rinted 15 circuit board' s conductor
pattern or el ect rdﬂ?@ﬁgg@@g&m}B@%‘@?‘Qc@rﬁ%‘if&miﬁﬁbégﬂa"onsti tuted with
a plunger as a conductive needl e nenber, a hol der For hol ding the plunger
to be axially novable to go in and out, and a coil spring for resiliently
bi asi ng thqﬁ&jn-.gggrcmi n a direction for a projecting end thereof to project

froma front end (as an axial end of the hol der, thereby allowi ng for the

proj ecty ng end ofndhe..pl Moger t9.20 resiliently contact a contact |at=er of
an object to be ian%ebcet el'g}. Qﬁfgnsr%él > B Wé?f:ﬁFb’F%’f REPE el 2pEerHeRTioW a

m cr ocont agidnctpreobigiaklO cEHRWMR, JdbidThig- koS ed in Japanese
Pat ent Application Laid-Open Publi c%]t i(%(%%NS%%’E%@EQ@fhl“i??iaﬁ/\hf’@ﬁg"d pl an
per assenbisya Seddramehdsr alipriirfoPomhdRPel Sordacah Lokned 1.0 .hoth ends of a
coil spri nqgﬁ; i s acconmdated to be installed i[%gés}u%)uﬁ%rzfs %%ﬂ%g &d 9 ;)
formed in 9S8 abiirgs. TARI cdenckabe atirdie (RLEOW DGe f0f o] 8E ca vement of
the paired plungers 3 and 4, while the i nstja)il I edegﬁu%gggésf% %:5‘4&5@6 are
urged to pFGjBEEdGuEwamd crditry vif aBenenbesmR0i4 linbreviend se.fLam fglling. In
t he iq@t alled condition, the plungers 3 and .| acconmodated in the support
hol es '3 al 8" dP¥nypRfieHestt fiesom malldcmpprowd tikic EdiRiifuaUPRES pR&d 15 oeNgaged
either w tmh]crt Q{g | ower holder f and the other with the upper holder 7, The
coi | sprifg 2 “WELY APRFAt 5 wound spiral portion 2a in an internediate part
thereof. The internediate tight wound spiral portion ?a has a !ength for
stemparts 3a and 4a of the plungers 3 and 4 "to contact thereto in a

wai ting spatig ey state in which the plunger is not brought into contact
on an inspection target). The above-noted probe 100 is used for inspection,
in an el ectricatbycsqiaeatade sRLEMY bl Ok which a proj ecting end of the
upper@pl unger 4 resiliently c%nt act s %ﬁ ﬁé%{h ‘gérﬁgﬁcgltoﬂ?’ Sg“lh %Sﬁﬁtﬂ nraied xed to a
Wi rink plétwitlihardniaaued: patdher Rak08kic Gevity HLiH0l1 rojected end of
the lower plunger 3 into resilient contact  on ‘?’?Fe&‘. hﬁ%g%%r?‘ggértrﬁ%cét 12 of
the obj ector&fivicAspdrtimmget ns bh@ndRSPE Gk édM methbEONIHALLOR %Fdlﬂqdémgf

el ectroni ¢ signal devel ops. as shown by solid line arrows in rig. |I"

ext endi ng’ P& ¢ ieaiippeeribontotar igend bub al@a te6il khiehd RIBISIRLHMERLHS, T Or
conductiog f]rom the stempart a to the step part :la of the

the plunger in a direction for a projecting end thereof to project from a front end (as an

axial end) of the holder, thereby allowing for the projecting end of the plunger 1o
20 resiliently contact a contact target of an object to be inspected.

As such an example, there has been known a micracontactor probe 100 shown
in Fig. 13, as it is disclosed in Tapunese Patent Application Laid-Open Publication No.
10-239349, in which a plunger assembly 5 that has a pair of plungers 3 and 4 joined to
both eads of a coil spring 2 is accommodaied 1o be installed in support holes 8 and 9

<o formed in insulating holders 6 und 7, allowing for reciprocal movement of the paired

fungers 3¢ hile the installe 3
piungers 5 oand 4, while the installed plungers 3 und 4 are urged (o project outward and



upper plunger 4 via the internediate tight wound spiral portion ?a, and
passi ng the upper plunger 4, leading to the | ead conductor 11, whereby the
i nspection target 12 as a printed circuit forned on the ﬁ#PStrﬁte &@ can be
i nspected for short-circuiting or di sconnection. 20 In ecembar 200 " ¢ he
conduction path L that has to pass the single coil spring 2 includes the
internediate tight wound spiral portion 2a, where significant fractions of
electric signals are linearly conducted in an axial direction of the coi
spring 2, thus preventing a high-frequency signal fromflow ng a coarse
Hound spiral portion of the m| spring 2 which would have an additi onal

i nduct anceP$Henehiremdiltismnal resistance. :'o In the microcontactor pr obe
100, however, the conduction path L includes, us shown in Fig. 1, |ower
and upper sl i di n§ Yomsiabed conditamd T plingerscbmellic i com ek \We gn thehQipporl 6
Decenber 2@@4 -3%18ternediate tight wound spiral portion 2a and the stew
parts 3a amic%hidt % eFePrUREd 3 ppervipl tngetppdl g ehgade@spaet wig! Y,

whi ch two &I?d[p% ortions A and B for conduction cause di spersion of

resi stance,” FEEUMPI9RGO BAY ferasbricdth e enpadyldof 7i Fispedtipang 2assa @mebl em 5
Furt her, Rﬂ; gicrﬁcontac;or probe 100 goes unstable if the contact pressure

to be éxerted byt HE M UrgErinaingrmedide ipak plsctdlohhe iaregotdid@ tight Rotingr eat t 0

some ext ent;. a9 dd, - rise to a high contact resistance due to such a
cause as ab%héﬁ%ﬁrc@ %gﬁga lloérnégjlfoéﬂf%ﬂ’ SBH'0s18i H Uest Pleigrs hapletta comtocar get 12

for examphgred el &S kh equl red . reat contact pressure, whi ch however
i's concurren%l& éxértﬁé @f%&?ﬂgé%ﬁﬂwg%rCiﬂﬁkgbjgduﬁH%mE@dﬂmd@ﬁHHbWbr 11, 10

whi ch neansnﬁbammhnﬂggplication to a mass production the | ead conductor 11
is subjected to a great contact pressure inposed thereon every test (that

amounts t o hundiedshoot-ntRopsaads) §0used kb if8R cdMBSdy et E5ULLTRY, i 0 & reduced
service life at the substrate 13 (or the mﬁ%fndﬂgfé¥% ﬁ%?“%d@g?%ﬂﬁn early

rupt utle ofondiéonl inkehictas paojetiingrenlodlceifiped BluhBe L RL BEANEcbfadESTLADI € tO
provide a microcontactor probe and an electricC probe urit, 1n which a
conductioﬁ“ﬁ&@ﬁfHb@ahwﬂgdmaedmeQnﬂmcoﬂlﬁhhdkmgnﬂQH&h&ﬁ$,E?%ﬂH&HUHCtiOn,
W t hout increaae i n_inductance nor resistance, thereby permtting an
enhanced HOEGF Evj8@mFH§h§G$F@ﬁﬁ3mK&@S@%menbemtﬂﬂ@éhﬁﬁmSUﬂﬁﬁga1methe
Inventioqh@%%%zpigggto.the present invention, there is provided a
mi crocont act of - pPoBeEPEHRPr INsiIAghSPSClgR. Rrigatiurtion ratr ed chédidoni smpport hol e
havi ng an;Qpgh € ﬂ}ap a closed end;, a |ead conductor exposed inside the
support hole g% ? g“@ﬂﬁé@ﬁdgﬁﬁf”%hﬁmégﬂegiFvéWFMEBWHG@IWM@CQQSQQUKy fitted
in the suppeii. IBQLE,aN qu{ romfalling, the assembly conprising: a first
pl unger exposed ouﬁ%idbréi e bg%ﬂ%5WH?gfﬁ”hpgbﬁﬁﬁdmﬁVUh@gf4%%mb%cting t he
llead condpgéoflun@nd via the intermediate tight wound spiral portion 2a, and passing the

upper plunger 4, leading 10 the lead conductor 11, whereby the inspection target 12 as a

printed circuil formed on the substrate 13 can be inspected for shorl-circuiting or

disconnection.
20 In this condition, the conduction path L that has 1o pass the single coil spring 2

inciudes the intermediate tight wound spiral portien 2a, where significant fractions of

electnie signals are linearly conducted in an axial direction of the coil spring 2, thus

preventing a high-frequency signal from flowing a coarse wound spiral portion of the

A e e -
cotl spring 2 which would have an additional inductunce and an additional resistance.

LA
it

In the microcontactor probe 100, however, the conduction path L includes, as

shown in Fig, 13, lower and upper sliding portions A and B for conduclion between the



a coil spring fitted on the first and second plungers, the coil spring
having a tight wound portion fixed to one of the first and second pl ungers
and slidably contacting on the other of the first and s . 16
Decenber 2004 -5 Brief Description of Draw ngs Enbodi mﬁ%ggg?ﬁk)%gggéﬁsent
invention will be described solely by way of non limting exanples and with
reference to the acconpanying drawings, in which: Fig. 1 is a perspective
view of an electric probe unit according fo an enbodi nent of 5 the
invention; Fig. 2 is a |ongitudinal secti®on of a microcontact or pr obe of
the electric probe unit of Fig. I; Fig. 3 is a longitudinal section of a

m crocontactor probe of an electric probe unit according to another

enbodi nment igermgdéate fghbtiwownt spie! ppgionLaj andhe stegy parthi Jradndséscof b leweraand

m crocont a f | L1 k Nidy:.aCCOl-di [
enbodi nent %g? ért'ﬁéﬁ)él nsv% At ‘?gh&sﬁ%’pe@’ % PGE'QPJénSélldfr%d'ig ?%ggﬁsg’g‘c [ o]?\?%% &gdmhon
m cr ocont acswee dippetsivnafl resistaicecteslting irobeductdt acaracy off ingpectiorg ash lpesblem.
enbodi ment of the invention; Fig. 6 is a |ongitudinal section of a

m crocontactor probe of an electric probe unit 15 according to anot her

enbodi ment of t Rethenvestrhieficofmabtor prdbe R0l @IgiuhbidbiBaF tgesdntRe pRisside to be
m crocont act or probe of an electric probe unit according to another

enbodi ment ¥s¥ted fpy thaplangsrhon fegnspeciian Wrged hgis i st 1¢ Ben¢ ¥R agil gives
erbodi ment o1 Huy Exfie: BiRugE dib o Bkl 4 ARG ML B85 sein
m cr ocont aeff tbe ipspettonotargen 121 fec exdmplpr dibereuisithusreqoired agread canetthgressure,
crbodi nentwl%fchth%%cifgrvies} r}:toiu(:)ur}i-'emly exerted via the plunger 4 also on the lead conductor 11,
- 10 which means that in application to a2 mass production the lead conductor 11 is subjected to

a great contact pressure imposed thereon every test (that amounts to hundreds of thousands

to millions times), resulting in a reduced service life at the substrate 13 (or the wiring plate

10) due to an early rupture or the like, as another problem.

15 It therefore is desirable to provide a microcontactor probe and an electric probe
unit, it which a conduction path has a reduced number of sliding portions for conduction,

without increase in inductance nor resistance, thereby permitting an enhanced accuracy of

inspection.



16 Decenber 2004 6 5 Fig. 10 is a longitudinal section of a m crocontactor
probe of an electric probe unit according to another enbodi nent of the
invention; and Fig. 11 is a longitudinal section of a m rocontbF 2864 pr obe
of a conventional electric probe unit. Detailed Descripf Qr‘i" gm

Enbodi ments There will be detail ed bel ow enbodi nents of the present
invention with reference to the acconpanying draw ngs. Like nenbers are
designated by like reference characters. |,0 Fib, 1 shows an electric probe
unit PU according to a first enbodi nent of4the invention. The probe unit PU
is constituted as a probe Card, including a both-sided performance board H?
as a relatively large substrate and a substantially flat transfornmer H as
a relatively small repeating substrate fastened to a downsi de of the

per for mance r and with at | east one electric probe

nmodul e PMfatﬁ'?@"r‘r ]Otfgwg%i%ﬁ ¥8wnsi de of the transfornmer H by screws. ?he
probe unit PU is Asupiiing esl thy preseotmpnilentiongi e f5uUbfovidedi 8 miesicbhiation gprodhot
called "tester” ngOt shown), so that the probe nodule PMcan be set in an
arbitrary pdSMPPeREw thin a designed spatial region with an opti mal
attitude For i nSBﬁ%sh&%ﬁﬁnﬁeé@ftﬂﬁ%uﬁd&?ﬂho?@%% P4} A afld RclodbPehti M Cui t

board, a mcro chip) or a sem conductor wafer o be probed by el ecfrical

contact for 10 aedesdsinduntormxpesedpnsidethesupnert e atdhe aloefrd gidgarsd s, such as
of current condu r B T td eyl
of curr et Sondust AP AR FRLRRFARHS o Wingeh i iy B RE b oF
which is fas&semburdom;iﬂsmg:ransfor mer HI, and a target-dedicated array of a

plurality of (four in thl? case) el ectr%ﬂérobe bl cks PB each respectively

25 made up by a mat r? FHPIRERFEgEed AUty %?Pf“ﬁ’ ni crocont act or probes 1
i ncorporigted in the mah&ngéld%ﬁtaMﬁwwctléhdtchﬁaﬁct&Oﬂﬁ@Ctl ng | ower ends
exposed outside, at 18 Decenmber 2004 T desi gned di stances of approx. 0.15
mm for exanple. Lack?® Wlbﬁéﬂﬂg fidedcom theclirstandoscgorbpiuasparibr soil spare bonogiét or
in a whine plate |ang {1@ ﬂﬂ)‘ﬁ fi4 ﬁ’l B¢ BPfe firktl and sEanGg)é lefs dnid s'h?aﬁrg

| ow-frequency servic the ad con or may e ‘ConRect 0 an external
connection wire. F= .coﬁtashngven&n: cahdmotfltlwriia-smndrseomﬁtlﬂmtgnrs probe 1 of the
electric probe unit PU of Fig. 1. The probe unit PU has a | ower probe

hol der 6 as an insulting plate nenber fixed in the nodul e housing VH an
upper probe holder 7 as an insulating plate nmenber |am nated on the | ower
probe holder ti, and a wiring plate 10 as an insulating substrate 10

| am nat ed on the upper probe holder i end fornmed with | ead conductors 11.
The probe holders 6 and 7 and the wiring plate 10 are joined tight. For
each probe I, the lower holder 6 has a cylindrical |ower support hole S
formed therethrough with an inward step 8a provided near the lower end to
define a dianeter-reduced end part, and tire upper holder 7 has a
cylindrical upper support hole 9 forned therethrough with an inward step 15
9a provided near the upper end to define a dianmeter-reduced end part.

Bet ween the steps Sa and 9a. the | ower and upper support holes S and 7 have
a matching |larger dianeter than at the dianmeter-reduced end parts. A
correspondi ng | ead conductor 11 is exposed at



its lower end to an inside of the upper end of the upper support hole 9.
The probe 1 is constituted with a | ower plunger 3 as a conductive needle 20
menber flanged at an internediate part ;b to be axially éllu'f dab| Eh‘g‘ted in
a large dianeter portion of the |ower support hole S, ah .858?‘% ro-1
as a conductive needl e nenber hanged at an internediate part ;b to be
axially .slidably lifted in a large dianmeter portion of the upper support
hole 9, and a coil spring 2 slidably fittefi-in the |arge-di ameter portions
of the support holes |Ii and 9 and conpressed betwcen the 25 flanged parts
;U anti -16 of the | ower and upper plungers 3 and 4. so that the plungers 3
and 4 are noBHEhschptBSES Dl osite directions. As a result. the | ower

pl unger 3 is 16 Decenber 2004 8 pressed at the C anged part --,b against,
and kept from f alEmbpginents 6f the praspntsimventianhwill daedes agolelndyewsy ohinon- a
coni cal tip @k head; ' LAag, out.si:de, and the
upper pl ungel{r}lt"-n?g?g&gé]g%sed g??%‘érgg%cﬁgﬁ@{ﬁ%gﬁggﬁ }gh%g{aa I sh}(gla gg'rt do

t her eof agai nst &ipddsk pempeadiva vicowef areeldctot prdte unitadcardingito bo embadimehhof

| arva plunger 3 as.well as the upper plunder -1 is nmade of a tool steel
(SK) prepar ¢ WEHS N -pl ate and finished by an =lu-plate with an outside
diameter of 0.1 g 2TiBQ I6gitudiidl kétBior of & MRERoRfacr pRIVeDfliNe El8EHTEGrébicanst
wire (SWPA) ?r_epared with a Ni-plate (1.3 mmthick and finished by an

Au-pl ate 0. 8TFI®IE nicrometer thick. The |ower plunger 3 has a boss part 3d
above the flangeg:par: . i . we:t he
boss part 3d. Thglgggplé raelgfl%ﬁgg]ra?i&%@?og% brgg:é&gg?‘f ﬁﬁh?%%d‘g% uﬁ%@#l?gﬁ%gé&gart
4b. The coi hcoopdingity #hokins embbdigient vithedrspiiosgl portion 15a constituting a

relatively long tubyl.ar portion 15.n the upper part,  anather ti<ht. wound
Cpi ral 187 t1 on cEHeif b PiREn SRtof ot kigrePBh bttt e Bine Wil
coar se noungkcsplifigio dneflick OnbedhRAtsMEBe irveredhigt ween. I n each tubul ar
portion, w de rgﬁiigons, of Au 1 a plates on neighbouring spiral parts of the

u 1 ! L
spring 2 are broligh? ¥ adenaitudmal sestiemef 2 misrochrtactar progaiofian Sinctis piobe yhitof
el ectric cuidBRneRMnbhcPUREs@RkhAlf e invBRAR: Y conducted in the axial
direction. The lIong tubular portion 1% iS préss-tilted so as to 6e fined
firmfor currentFigohduetingitndinal sestiomppfe e contactanpiche of gn alechiy prabmenit
onto the;bo t. ., f e r ol unger..4. The short tubul ar portion
al so is??or e%gc-)@?{gttgggg%eraésmh‘fooﬁg‘gufolfglécdmgfl}t’rﬁnFor current 20 conduction, on

the boss pare 3digf7 isheidngitedingll seoge ofSa MicroeasiGer WO df S elcalriciRbbd Rt i S
| ouse fitted agout the stem part 3a of the |lower plunger 3. This stem part

ra is sliddsFsf 'f‘ﬁgttf’é‘B°‘P%1rr°‘%tP(§lg‘:‘l1F’?t&5Fh"dﬁﬁ%’}9!‘i on at its top, into a |ower
part of the | anq:ié.@ﬁ#@fon@%ﬁéihﬁ[kﬁ&t%n 4y hﬁ&oécgft&tto bf‘ﬁpklectfigj)r%l’fg)%’r%igr

portion 15, which'is farned as e tight wound spiral portion
end of t he 2#ringde prefher embodimsnd ¢f thiennvamtiothe upper 25 plunger 4. while

the lo pl unges, 3 - whi ch. the. st art . |idabl y.contgcting:' the
tight %ndl sp?{ri%il% Iﬁﬁoﬁglﬁl@é,seﬁéont% l?r???@g“?% Hrﬁ?ec %‘E %&e%ﬁ'ﬁ 1’5%%%
coi | spri nge@rding iGaridalechdbndidedd oBthe invention;



More specifically, the |Iower plunger 3 which has the flanged part 3b, has
the needl e head part ¢ forned on one side of the Planed part ; b, and the
.stempart 3a as a relatively font shaft part integrall)‘ ormeg) 02 Hm
other side of the flan=ed part : h via the boss part d. GP2°8PDeI A% a has
a length that allows for it: distal end to reach the " tight wound spiral
part 15a when it is in a waiting state (tghe state in which the |oner
plumcer ? is kept fromcontacting a target 1? of inspection) as shown in
Fig. 2. and is forned with a slightly smaller dianeter than the boss part
d. The upper pluneer 4, which has the flanged part 4b, has the needl e head
part 4c formed on ong si.de of the fla ; Sfechr robedbhit
formed on the other é538 ‘f)??@ﬁgu‘ﬁ’lj%ﬁfjcelgg%gfgﬁ{léfgé&i%ﬁr%éwgafﬁgsg"ri né%r ? has
the tight woundicsgilingho gtlicr embdSmeattof dvdnemmtipn;aand t he coarse wound spiral
portion in the remaining. t.. In the.tight SRl hOftibAd elégtric
tight fitted the upg&qgr%%a@mﬁ"@“ﬁ%l %@‘f"%?li@?‘%*ﬁg‘a?‘ﬁ%ﬁ"%%%@p%%ﬁ 4d. and in
the rel atively mé@nipitt i ght wound spiral portion at the end of the coarse
wound spiral portion is tight fitted the | ower planner 3 by inserting the
boss part;3 as well as the stempart 3a inside 1 S the coil and having the
coi | end wound thdigfl DeBeriptien BOMs Badodin®ats The tight wound spiral portion
15a has its axial length determ ned so that the axial distance between the
stem port 3a and the bos art 4d permts, the | o I o -

adequat el y oper abl'@“f’of""ﬁn@pgﬁ?’#%g'ﬂ?ﬂ Frgg?%}wéﬁtf\l,\g;/{ g@( aﬁ%:?j\[/émgﬁ‘g& W
conpr essi ve ductive a : 20 ; Sied ideGeneddl bySpitd ng 2
and | ower anrgagcﬁ%grmp ﬁ%‘%?@?@%‘% d:g{kqlﬁ%'t%flgpgggg?f her ei ng?ter gal | ed
"pl unger asserdnte chdrsctérgstalled in the holders 6 and 7) with the upper

pl unger 4 positioned in the support hole 9 of the holder 7 and with the

| oner plidnger i pd&g.tli ded anrldchic mopponit PHoiceorgingfto @firstromkoeimeyr of g he
installed condition, the |oner_and upp_ergci)l unger s ang 4, \gni ch h%\_/edetdhe
needl e head ipwitign: The armbe vni B JF sorRirtad 28 AePPP2 628 LEHingny SO ¥ %e t he

hol ders | and .7, respect.i.\el re 1 eci [ : in the
support hal pPerfahmance Boarg }éf%s?/d v%u%cldq%ggéq@r%grtlnxnm\éﬁgﬁﬁugﬁfQMQQ;O%Q&:L6

. event e Ing. 1rrespective o

Decenber 20Q41 10, t@sivclyedharf ﬂ?&ﬁﬁ:g‘%ﬁlbﬂh@: £QlchedSrd Mgvididelyf thdperfdramged
parts .3b and 4b abutti'ng on the Ssteps ~a and 9a of the support holes S and
9. The probeéoird H2ognstrétstaad with thidafteonsi ¢lenige prebcemadpld 5’?(?#&%‘@6‘16% 2t he
upsi de of the balder 7. By the | am nation the qu%er, E)l H}ger 4 | S, fgrcaed
back i ndfide “eNasidu@sohe wansfonner 1 by screws. Bye giqoe | uniFH IS, sygporfed by 2

-~ P Ot computer-aided mulil-axis positioning robot called "esier” (not shown), so that the
probe module PM can be set in an arbitrary position within a designed spaual region
with an optimal attitude for inspection of a target (not shown), such as a printed cireuit
board, a micro chip, or a semiconductor wafer, (o be probed by elecuical contact for

20 acquisition or sampling of current data or signals, such as of current conduction or
performance checks.

The electric probe meodule PM is constituted by 2 substantjally flat insulating
module housing MH, which is fastencd to the transformer HI, and a targer-dedicated
array of & plurality of (four in this case) electric probe blocks PB each jespectively

25 made up by a matrix of hundreds or thousands of micrecontactar probes 1 incorporaled

in the module housing MH, with their contacting lower ends exposed outside, at



hole 9, a ~ai;,st resilient forces of the coil spring ?, with the needle
head part 4c resiliently contacting at its distal end on the pad 1la of the
| ead conductor 11 of the wiring plate 10, thereby perm tt.i el.ect.bheal
connection. The probe 1 thus constituted can be used fuﬁkid;egﬁ qréﬁbgy
bringing the needle head pert 3c info resilient contact at the conical tip
on the inspection tar=et 12 fornmed on 1D the substrate 13. In the
i nspection, a conduction path LI of electronic signal devel ops, as shown by
solid line arrows in 1-'i~ ~, extending fromthe inspection Carnet 12 to
t he | ower pdels,l-l’cl’ﬁe‘_f .= C\c&conducbi on fromthe stempart 3a to the upper
pluner 4 via £hg f]'iSthl‘feS dharogpPd ammpdet emple. Sach amde passiomthied wpper
pl un_~er 4,. I”ggadi él.% tIQ t he (E)ad | la) of the lead conductor 11, whereby the
i nspect i on Targer’i? g QiiderRa wrts ot lpoimed inthd rasfhimes Uidstirtht e 1~
can be inspegtgd for. ihgrt-cj rcuiting or disconnection. Like this, in the
mi crocont actor probg’ IV tREEAT SHYCHI IRgetd candys@r maybbasennaciedolpesi t e
di rections oLl spring 2 are electrically interconnected via the
tight \Aounépt)ségfdrgcin%bédlro1i“olﬁe' 15a (as the tubular portion hj, thus preventing
a high-frequencyrgi g Jromflow ng the coarse nd spiral portion of the
coi l spii ng 2 wh%“%h“ Egds“%{]n AT o“ﬁgtl"“lohﬂrﬁﬁ‘f é\r‘%g CHNE AP BHE PP Sival
resi st ancepf fiirere can be achi eved reduction of inductance and resistance.
Further, because the tight wound spiral portion 15a (as the tubular portion
1~) is in an intBgabeducoRrdi fdsQnof, L cal Lon.[elative to the
pl unger 4.f (here i s@an i nter connegt %%ﬁggﬁ%lpgﬁéé %ﬁ@gg@é#%g% PRAC can
serve as afifdddedhepandulf bouso@NdHCAH @fcr probe MOGerd 2 lah tlis0GRAL L or.
Under this condition. the conducti girf]b I%rth LI condgti%]thduSPg}é“q\‘i\ﬂalgL @E@g{{ai red
pl ungers ;lamiented onahd Ieshe protghitoldwo nghdspiviradg (AOE 1D QR oh idu (8% b uhabul ar
16 Decenber 2004 portion 1>) has a single portion as a sliding portion D
for cdﬁduc‘t“i"tiﬁ,mdvm’e*ﬂ’é UpPRE psebsrhoplr  aad ddrmtelievipl lanbemd3etbs 11r qughtobent o
sliding cqnﬁ]ﬁct thereby permtting the dispersion of resistance to be
mi ni mi zed 1IHFGHhE gac T B *—*i"imébIP@HoWsafaJW@f delnferctach ppotebk 12O laceor di ng
to a second, enhodi ment of lt he.sBr esent jnvention. Like menbers having the
YUY 19%e sppRagichoki® Gumae Hicreabreu gl widh ap et efepr ence

d5 J Ly
sane functions as th

character g, WM described in,detail. The probe 2f) has paired
| ower and%fjg:gg?%% Jﬁerfggﬁcs l%g" “and” & BSFH'@ 9 QRBFpTHers e Pl 4B Qi HEPET nt o

contact whbfieA7 hay 98Lind4acAlphdSRGHHIAN 4 & RLased by an auxiliarypring 16
ext ended between the | ower nggjéaﬁglgﬁle{ﬁ% éa%”ﬂﬁ%ermglr%lb’gl WY d‘ér‘”“’?‘%ﬁﬁ%r a
| 'ar gens spi peviR@Gieihanuse csPRek il MBLRE A LARNEGHS D a8, WL1j.Ng plate
10. More specifically, thrg | ower |5I ungier E§r Flas a |l gnﬁ'\é\%&ggﬁ W§5’!'pgn one
side of whi ehd Parthe Blwaa aneeppe sbgaet HAts 36 ¢ ﬁa»feunm@hinansﬂmwﬂm@lept her
side of mhtch part 3b, a boss part 3d is integrally forimed.” The upper
pl unger . thehastha dfdnzEngeddyvad tndkmris Uk comespsidies Rid WHIGRoPAT ts 4ABosaneed! e
head part_4c in formed, and on the other side of which 1'a part -;b, a |long
st em par t'‘u@wics enchipagriadideyoffior wedr widaf ohchgpsr papdr Ysle 9The stem part .1 a has
a length that permits one end thereof to reach a tight wound spiral portion
I'sa in a waitingsP@Pe !t Fecapsbipied; witlnhi iolvet hlinbowe s pl omglerti® hedkept from
contagti ng.at aégejty 12 of inspection), and has a dianmeter slightly snaller
t han That " of "t 'he B &1 6ar Plagedia ReFests & §hdxeMy cdidaiditfittedsini n larbe fir st
enbodi ment., a fubular.portion || ~t~ conprises the tight wound spiral
portion F}e]“én'?kb'b?r%ﬁo%ﬂf @héo%‘i’dépdﬁ‘ln hleian Wops g9 4 Tha cpuinehvpnasdlger 3 i s
firmy fixegwah the boss part - d press-fitted into the tight nound spiral
portion | ea. LThﬁe”nll‘]’tf)&p:él} ggfﬁ‘ﬁg“écﬁ}‘%é ipéfrl?j“r | He* t“b“gh Sgﬁﬂ“bf“‘%idc‘ﬂaf’r $825ound
spiral p@ilhQs WL, Lh 1 4a and the boss part .~ld inserted into the
coil and the COI?Mf “end ﬁ‘ﬁgﬁ%@ﬁh‘é{‘ g%i"él(sﬁén 65‘339655”& ﬂal.’d‘\k?% H“‘E‘ﬁé‘ g‘Funger
assenbl y 11rhugigeast idritRdor 88 4R, Lrst odi nent. t upper  plunger 4
porieRfof lsuﬁb&h%ofc's 5 dnf@ﬁgd CYIRYESS Qﬁ "g‘é(‘ 11;1

is positioned in a cylindrica per suppor e 59 ot “and t he
25 Nunged parts 3b and 4b of the Jower and upper plungzers 3 and 4, so that the plungers 3

and 4 are normally biused in opposite directions. As a resull. the Jower plunger 3 is



16 Decenber 2004 12 |oner plunger ; is positioned in a cylindrical |ower
support hole 8 of a holder 6 to be nounted to the holders 7 :and 6, and the
wiring plate 10 is stacked on an upper side of the hold r t he
needl e head part 4c of the upper plunrer :1 is brought ﬁﬁt%écg%%arl?t%e\jth a
pad I la of a |lead conductor 11 to provide electrical connection, In the
second enbodi ment, the auxiliary spring 16 is nade of a coil spring and is
positioned outside of the coil spring Z resiliently biasing the paired
plun~et:s 3 and -1, thereby to provide a coaxial double coil spring
structure wdskedtdeheCRinke SR 9. 00; specifically, the auxiliary spring
76 is nmade of a coil gb?iﬁg havfﬁﬁwgﬁFgﬂggﬁgk%ﬁvgpér@éﬁmaﬁéﬁéﬂﬁﬂovh%n t he
coi | springuppoandld s wimseohRd (Jura Lhg. gupRort: hole ' ~'. 10 formed to have
Froam e BHRRSE e it projsed Mg S oo

an adequately larger dianeter than the support
n~cd part b forned

bet ween a thotuppemn gundences #6ssod At C £ the fleé t,

to have an adequaptsel y Iarger di amrr‘gjtngﬁl. g@\?t%n%ﬂg e -gégmbg&eto FEPPBve ~0
thus constpadutledys 4 hevecond oplhetitp @hdths Peadk 8.0gad, part s —,9{ L Re over
plunger 3 is brou~_ht into resilient contact with t‘he<ar e T

I nspecti orkHfper petizcor inmadbsty @b etB(FION Pt RSRREHH PRi-pLTS. SN RY, S0l i d line
arrows in gi ~=. 3, a conduction path L2P of signals i I nspect 1 on- ewends
from the tatRete vohpposisds dieeitovel ] plrunper cd; 4p@ink a6 nddaeyftid gty wound

spi ral porfti on ha, and extends throwh the portion ['Sa to the upper’

pl unger =1,' % PEHCHES (3 WEA) eaparsdndiict di-platd 0.6 pad titia)hind KRRERY bhe, pl un~yer
4. 'fl 'n;{LPi}%[e%tft(‘?q the tight wound spiral portion |I>a (tubular portion
I's) is in‘an'inteyral3eshgitiskve state with the | ower plun~er ~, and a
connecti ng portimphg‘t,ctrh T eof . hs not a slidin~ conductive portion but a
fixed conductive porti én tmiet 1 Wiss Pedidittree e femgrdgundievidn spat h L2

const i ut geh Wi thetds PRALLELRLYN ~Er s 3 1 -4 and the* ti ~~ht wound spiral
portion | gaI (t ubﬁldgll‘r?‘g %E{rf?g%ﬁlcgrjt Geosray %‘fﬁgf BPRS6PRINBH “algis 2 bepy piicnid porti on

f for 'p odderduetiiagibd WHEUE FHE S pant, . la.of tl:.e upper plun-~er ~4 is
brought into sliding cigﬂt Sttt WC@L%FPF]@__ Fi P8 f’D%ﬁﬁlﬂ’dsﬁﬁgglpoﬁlﬂ”t I¥n | ea
(tubul ar gorstivdng br}atiddde IGBYuREeS HoktdnNrs int Jpecenber. 2004 13

di spersi on ‘OI) resistance to be i %m zed ]inr{néalﬁ%pﬁgg’f”i ’dW.Dng[uL% et the

i cr ocont @WeRbporprobensti(uting a shert albukPbbMgn Load 19l the £ ) .Spring and the
auxiliary spring 16 acts on the | ower plunger 3.”550 ﬂﬁhg!t (fcﬁ’g“l“b(\g\“é] pl un~uer
3 can be WHaurlion etaadngshtreentcamoni agth wibuhir theidnakied (&7 ngf%fi Rﬁpecti on
at a lar~_er contact a pressure. On the contrary, a spri ng“?oa of the coil
spri i<~ FRYR 97 BrighkbopiAg spiss! aperf sl ymingSrardbrosghtinatichh@ntieRes ok ynger - |
can be bI‘qIOoL[I1 ht iptp. refilient contact with the wiring plate 10 (pad 1 | a)
under a SHATTEF 'CEVCREt ClpFES SYIF@! capssubitmiialgliindaon conduchee if Unckional
effects of..Lhe q,ggéje-odeg@rj bed nocrocontactor probe L, tfte m crocontactor
probe ~0 prevent s d&& BREY FTRIYY hbisi preyp-lgfed so as to be fixed firm for curren

ecr
conduction at ils upper end, in an integrating manner onto the boss part =d of the upper
plunger 4. The short tubular portion also is press-fitied 50 a5 to be fixed firm for current

¢0  conduction, on the boss part 3d of the lower plunger 3. The cosrse wound spiral portion

15 loose fitted sbout the stem part 3a of the Jower plunger 3. This stem part 3a is slidably

[itted for electrical connection at its top. into a fower part of the long tubular portion 13,

In the [irst embodiment, the tubular portion 15, which is formed as the tinht
wound spiral portion 152 al one end of the coil spring 2. is fixed firm on the upper

=2 plunger 4. while the lower plunger 3, which has the stem part Su shidably contactine the

tight wound spiral portion 134, is nght fitted in the other end of the coil spring 2

LT
&




10 contact with the tar~et 1. of inspection; mnimzing damage to the
wiring plate 10 (pad 11a), thereby increasing the life of the wring plate

10. Further, the mciocontactor probe ~0 has the auxili %beﬁ?ﬁjb'aﬁﬁ&.
nounted to provide a coaxial double spring coil structure™m the coil
spring ? that can be nounted in a small space, which does not increase the
size of Ilte device. 1 a Furthernore, tdhe m crucontactor probe =0 has a
doubl e coil spring structure conprising= a coil sprin_; as the auxiliary
spring 16 and the tight wound spiral portion Jsa of the coil spring 2 in a
con-interfer enceN?truct‘u,re where the both springs do not en=age with each
ot her, which ensuf¥s Sprcdsaly ilbfsipeeEt plonser othindrhzs or- flntzed per Shckwisshe uct ur e
can be real i‘cz d HEi | h .a doubl e structure of two coil springs having
opposite ' 70 At A i & GRLne midg of thedlpowe! purinibe ptb b soi prrpBoben 21
accordi ng treq,“%,ehh;@rg _Ier}bo,di nment of the present invention. The probe ?1 has
the same structur & as"thet! Bicerly aperetrids ettiched: of dredbmatdptofb piobe ~0
except that, it has a stepped |lan~ed part 3b in a |ower plunger i. Mre
speci fi cal }hf,gotsg%“#1%%&;&85’6}?‘?‘ 72 lys glcngth duipliongder is deelorditng b thehe third
embodi nent ;L LRSI ed wth a large-dianeter ||l an~ed part : a having a

| arger di aneter thashH%‘:]I“fgtrlW!o'f‘1 \h}ﬁmdbkﬁg'lni Y USRI e Tt it ednthadey g a coi !
end oC t heplauxirl3 an¥pt frdh CEIRES . a0 i 16, and_a smal | - di amet er
flanged part 3f int e%réﬁ I ;%or med Igﬁ“ﬂgﬁéoéﬁ’(ﬁé&g?’%&ﬁégp‘éP g2 rbﬁ'a‘né‘E‘LF‘ f 1 anged
part 3e anfbrines enitabkigotntshaliiedGokler Mant:hE pAUXI LI 81 YrySPri D op whi ch
part 3f a boss part 3d s formed. Thus 1]tnh:g{’ %g%ﬁd]go‘h‘{‘?c]}eowpﬁrBé‘ggﬁlﬂproperI y
has the sawbichbactican@be®pdresh, $:83hd RRIR Ra®buk NE (TGO 2G40k PL.obe 20
and al so secures stable operation of the ISW@? pFungerdOC':i1 @{;aﬁrr%euég !l%ﬁg t he

pl unger 3 Ndingkd pivedts wad Ihedbarmmier) tbinaagndhPant: sife drasefieel bt 9 the coil of
the auxiliary spring 16. 10 15 16 Decenber 2004 15 Fig. 5 shows a

m crod@nt act or prhetseil 2arimg @ dedilngti gho vaousil xpiru gRReM TRN @F hhedargsent

i nvention. The probe 24 has a tubular portion 15 constituting a tight wound

spi rraI cearse wound spiral portion in the remaining part. In the tight wound spiral portion 13a
is tight fitted the upper plunger 4 by press-fitting the boss part 4d, and in the relatively
short tight wound spiral portion at the end of the coarse wound spiral pertion is tight
fitted the lower plunger 3 by inserting the boss part 3d as well as the stem part 3a inside

19 the coil and having the coil end wound tight on the boss part 3d. The tight wound spiral
portion 13a has its axial length determined so that the axial distance between the stem
part 3a and the boss part 4d permits the lower plunger 5 to be adequately operable for
inspection.

A resilienlly expansive and compressive conductive assembly of those

{0 conductors (i.e. coil spring 2 and lower and upper plungers 3 and 4 in this case),
hereinafter called "plunger assembly”, is installed in the holders 6 and 7, with the upper
plunger 4 positioned in the support hole 9 of the holder 7 and with the lower plunger 3
positioned in the support hole 8 of the holder 6. In the installed condition, the lower and
upper plungers 3 und 4, which have the needle head parts 3¢ and 4c¢ projected a! their

2o distal ends outside the holders 6 and 7, respectively, are reciprocully movably

accommodated in the support holes S and 9. and prevented from folling. irrespective of




portion 15a fornmed at one side of a coil spring 2, which portion 15a is
inserted at its front cnd into a tubular part forned in a | ower plunger 3
to be fixed thereon. An upper plunger 5 4 has a stcm part. 4a _bro into
slidable contact with the tight wound spiral portion |sar5£%°° ﬁL}%Bh%d to
the other end side of the coil spring 2. Mre specifically, the coil spring
2 has at its one end the tight wound spjral portion 15a and at its

remai ni ng part a coarse wound spiral portion. The portion 15a constitutes
the tubul ar portion 15 that pemits linear flow of signals. 10 The | ower

pl unger 3 frlg . a Pla‘r]%ed part 3b, on one side of which part 3b forned is a
needl e head”g%ah”{ UEES OTHE CRbaping héadheplinzedpariath ad dbnsudies pante el owed
out to forrgr}uaétk!b%l ar part having an opening at the flanged part 3b side.
The tubul ar” part® §'4he JuRPerhideschtsid- ment, formed with a step to have a

smal | - di anctcr tybul ar gart 3h at the bottom side and a | arge-di aneter
tubul ar part 3g ai° FHE bPeRnHyusd dah theiringmeste g0 kmgeate d ohaise aside dfl anged
part 4b, olmeq‘g%_,;si?dﬁw}ly\hi.qh art 4b, a needle head part 4c is fornmed, and
on the other side of wihi ¢HPHPE- BhLrrsT Pbwgerst enfepad tadkainkge itnt egnal | y

f or med svi - Boss,;part...4d. JThe stempart 4a has a |l ength that allows a top
end t her eg}%(ﬁ(f o rdé?i]gﬂ %ﬁégr{lifﬁﬁct“\ﬁgdﬁgd CQbiPEME portiihofhe 1gdienhasepst dt e as
shown in friegiier®v(doRBicHi@hE: re.th | unger, 3.is kept frombeing in
contact with a farget ﬂslﬁgmiglﬁgb@cﬁ Lh(r%'},%alﬁa Oﬁg ¢ lgad cqugioe difipdrtho004 16

slightly swaheralditamRte: pEMmHtgQ&Eu%])&,tqﬁechgas part ~d. The tight wound

spiral portion 15a (tubular portion Is at 'its front end pressfitted

into the small-dhapeben thuskishaltuB@Edd ®Mused RortiRspRE i N8, AL, an_end of the
coarse wound spiral portion, the stem pLéISFt La S&nﬁloﬁjhﬂgqﬁ@'s‘g]&ple{wt%gﬂ are

i nserted PROPANE igoirksilian bave bihee amidal 696 tHeah L ioARMAE BT LHg hoss pan
4d to &Ngi Hlfthe plunger ~ to the call. The fixation of the top end of the

ti ght ‘houHtf SBFIFaR 1 Hdn thcomsmeseors arcobeucadaiptth driadd e dhape sdhaB OhdekNg i N
addition to the press fitting, to inprove electrical performance. In the

pl unger adS¥IBIMNDY $1li€ losngpws in Big 2t ¢xeendpyaefromltheniggrecdor Brgost té anped i nsi de
a support, hol e of a holder 7 and the Power plunger 3 is positioned inside a
support -hg§’|‘eEI Fonge) g FoRguetipns fram threte mputthis tidhdepmer Plamedr 6,viand a wiri ng
Coni cai 15 or Ene HE Byt 07 KRB et BGpPeminar i deting thshaponghy 1 mp
contact Wiftife RaPashahdd: of conductor 12 of the wiring plate 10 for
electrical connection.. dr“?lﬁ}eef%?qlhﬁtéspﬁﬁboﬁléﬁrshtt v ‘drpf‘ﬁP"tgtférc?‘gfq{H@? ohj ke the

m cr dédontiae tudbisirfe QDA 2Kl indheCRAX! A} e coil spring structure with an
auxiliary spring 16 rnatdemgjfL a coi Imrsgjlr[]‘imr[lgn:p%sd’ljstLP 1164 out si de the coil
spring ?, to bilds @Rl ¥ ke iteMRl.cR): WRGRN 30 tLargst 12 of inspection.
A conduction path L5 of signal s_di nr:ﬁnspe(’:t}Ldﬁ”%\?ﬁwnfﬂg"n"i”c]“!rz'lol%ﬁfjé%tor pr obe
Chrough the needl 6 nead part 3¢ oF he B anasy @AV B HRT ound
spiral pdfUPdAPITB@ortand Sh{gmht eupe pbitoa 1bpanishpouain g e st.gRRaEy 4a to
reach the | ead conductor 11 (pad 1la) through the plunger 4.. Inthe
conduct i S8 HATH hovtngelhe icgise woumtlspsipl patiopof tHeanil Bpanandviibenaegdl e head
pan g‘,é: co(pft.it te a fixed pan J for conduction. The path LS has a single
portion &8 lﬁo@ri”ﬂjiuﬂ'd”‘iﬁdﬁl i RIkipeY rednenset Thomg cuwhler e:htdved s¢deon@ast ~a of

t he pl unglg[m_ﬂf“:ies,m rought into sliding contact with the tight wound spiral
portion Ipa {tubl é‘i’“”g‘Bﬁ'i on 15), thereby 16 Decenber 2004 17 pernitting
t he di spersi on,:uqlfh,lr %%;,%g alrllc?néo be dm’ nimzed in inspection. In the

m er ocont act or pr obgé 24 tehdgile b .c“ditréld?o_”ﬂ%liadb-h|hz§rlUlpt$i!iItn%lm)r.[LBf)nade of
tubul ar e (o QRL] P ARG af B B r laven el Ui paearigér st o be
firmy faaxedicosfdRat.a, e, electrical connection with the plunger 3 can
be obtained. Further E‘t‘"ﬁ‘é’ﬁ?ﬁ‘gﬂ la["r?“ bec?rtpi”ocﬂn i5Vofs ¢ hécqﬁ“ﬁh‘tor%uh'é“@‘pi ral
por L on nbeaslidnd Purl Mer L EMBADE NGs BAGH N S 188, State in the
circunferential direction. So ?%gﬁmglﬁmal éﬁﬂﬁﬁé“‘f”df‘@? gﬂ Cpshtpichitbe appl i ed
to the stemipargiudaroh fhhe; phanger.«4 . wWhi,ch: provides .a stable el ectri cal
connection. Thus the nicrocornactor p“rt\({)YB’([aJ %H“Iha(%r“f’%zjéa(ﬁt”f‘fuhlét”iﬂbnal
effects as those of the above-described m crocontactor probe 20 and
further. provides stable electrical connection of the tubular portion 15
conprising the tight wound spiral portion 15a between the |ower arid upper
pl ungers 3 and 4, which ensures nore reliable inspection. Fig. G shows a

m crocont act or probe 25 according to a seventh enbodi nent of the present

i nvention. The probe 2~ has the sane structure as that of the

abovedescri bed m crocontactor probe except that the probe 25 has a

I T R I ~r o . .



{he probe 24 and further secures adequate | nspection by partitioning the
L e ] o S e
prevent themfrominterfering w , i e to an i ghth
operation. Fig. 7 shows a mcrocontactor probe 26 accorffe?ent an el gnt
enbodi ment of the present invention. TherProgft?gnliSdlroviding romthe .
o 5 gl cons Tt uteg W an upper ‘el 3 and ¢ o apr M 27
igeggigﬁgLLM%B%ﬂqighggeﬂﬁgFpg%??ﬁ6ﬁ§$8§gﬂﬂﬁﬁmd?f@anmdvmkm,aSmamhemtmns!gn
TET; . [ wound spi.ral portion | ~a formed on one side
8; :Eg EL.“P"‘???". ﬂfﬁm ! ﬁ%ﬁ‘qp’%)%%lg‘&”ﬂﬂifé‘im%{ ;’éh?zbﬁm;??ﬂgn?ﬁUﬁdg?kejymigned
LgiggfsdiLnﬁﬁgﬁnggugﬁigg¥@§%&&%%ﬁkfﬁgﬁ:Pa;ggn1Ea{éz;?hgnfﬁgbfgriBgfttﬂg w
and the stem part e e b b kS B RS B T SREL o
he Bl ungor . P o ot g ORI o Ml B R NG Sod G e
:)lhﬁnglr “Eg?rcrnibgéimche:zrpgivmdifc@}emaﬁre?lhﬁﬁagg ;,ﬁl% ?{’pgdg% gﬁgghg;@@it 5§E]6f mfch
I e AT
e run ST g S gt W i 8 nec
" t gdi o i trnséél’é"#"éfl|ﬁfy&?%’5q Hgﬂgﬁggtehggtrg;lr]%r%Idngbnil@pa}/y?aﬂ@dg?? 1 (l;g,cgf,la?ﬁz part
Cubular par e e e hE e o ereerch éﬂg@%ﬁdg{f .;(z;rmt%vdg Johe m ddie part
ol ating hole 41 ToRB iy ‘%éh‘zefgﬁ%&;@@a Griseadapant odone Tie gl aling
plating 28‘"*2‘51“’?%2@9@%?4“5?9%&55%%%ﬁfsﬁ%éﬁaw%%%Eﬂiems%?@a-zxfincfﬁa?ﬁbg; U
o tharsor i h ot PR TR B B T o
Dot on Loa the ol mger 3 s PRt pROIC KBl W USRS T 0 the
| e, T ot e o s 6 1G858, 1
tpg(rat C?? ?ﬁéﬁ%@giﬁ %Iﬁrmaitsngwecmdl thoubSicdeatihe :@h%e%mn{) ;epri,?ﬂg 'oﬁfé’igﬁ%ﬁﬁdﬁpf’ﬂ ntg gtra
aserbl y FHUEE SHSERT BB Wb holimbed: piassd 1 hmﬁ?{oﬁ’gﬁ;ﬁfﬁ?ﬁﬁgg e
of & hol der 7t Bl R nbb e kb nea i 1§§§pmbohﬁmh sl.of & hol der 6
mount i n real | 2007 Feois SHERREERLGF BIBD A S6mPeY mekiit g spatien (8he STa n

mounting realizes the mc
20 comprises the tight wound spiral portion 15a formed on one side of a coil spring 2. The

lower plunger 3 is firmly fixed with the boss part 3d press-fitted into the tight wound

spiral portion 13a. The upper plunger 4 is joined to an end of a coarse wound spiral

portion with the stem part 4a and the boss part 4d inserted into the coil and the coil end

ticht wound an the boss purt 4d.

[
[}

With the plunger assembly thus constituted, as in the first embadiment. the

upper plunger 4 is positioned in cxvlindrical upper suppart hole Y of a holder 7 and the



where the plunger 3 is kept frombeing in contact wwth a target 12 of

i nspection) as shown in Fig. 7 in which the needl e head part 4c of the

pl unger 4 is brought into resilient contact with a pad of I

conductor 11, and the needle head part 3c of the pl ungeﬁ@?‘?@?%}%@#ed
outside, being prevented fromfalling. In this state, the I 0 tubular pan

| Sb and the tits wound spiral portion hg partially overlap one another at
their ends in the waiting stale, and have respective lengths that allow the
plunger 3 to be pushed back in inspection. The tabular part I5b and the
Stem part 3%“havp respeotive | engths tbat provide appropriate insertion of
the stem part “3B“&t'o" Festorrdl iar qardridal bven stgperviaild 8pg 2Shakes @nd al | ow
t he pl unger 3 to [t{)J:hpE_sped b_a(;kﬁ in i nsp.e_cti on. | 5 The miaornntactor probe
26 tbus constitut &d"apprrad diferad theovitiae plapr Essirekad dhat bgpeeoick oBpl i ne 2
havi ng fl extbi.|. to the paired plungers 3 and ~ in the direction

per pendi cufﬁgt? h'%”gE%/?Te“ ]&eé'ﬂ’t-‘rlglf ”éﬁq%gf“ﬁh@rq At af B woper Rlorecpries Sunehpimyi des
two conductd,pl.Ra by, .a sliding posvon Q for conduction where she stem
pan 3a contact g WQE-P“‘& ]ull‘lé’?”?)Lﬁilfg‘i'ﬁlﬁlo(t‘hBUPTEiYId?)@WP@ﬁ epidecion.conaea t he
paired plungers 3 apd.4 w ach ogther.to 2D forma first mductiolt path
L6, and by a slidi ‘??8 "E%P%%’EO%“FB% ﬂ‘cc?ﬁdih‘ci?iS@H“%éﬂﬁemtﬂifeﬂftwwsarmgaw lib
contacts rhwpdsitpht$ oo dr SRICh; & |J.e (tubul.ar portion 1~7 t0 connect
the paired plungers ~ and 4 tLE]?ISu@%’JT L3’t\’ﬁ:[t“$1ﬁ=‘ YPHRe e BiYigcat 3 ged i on i sa
so form a seatnds peRMGihMIRBERC bdil < VRIS ifhecally, signals in

i nspection with the probe 26 areLt rlaﬁlﬁgﬁ‘l{:t‘{rgﬁgglvbdnhglﬂf ﬁ%ﬂ f[i'}ngt“' conducti on
path L6 and the Necondcigiony et RilRaE Boring B5is AWMLY id line arrows in
Fig. G The first conduction path L6 Epitné'ndslsfrom tfh'%wt%girpéjélf hgsinggan

i nspect i on?dequel Pdueriim @a0Aa2 e teoil tsiand DWisphs!éﬂﬂﬂnl@the%ﬂgp&rhﬁnﬁygh t he
stem part f3a to the tubular part 17b and the upper plunser 4, and through
the pl Ungef® 8¢ &9 hive spedequatshd licteomdidde¢rpash hia)ppofhBols €CaNg: 6aBgHGt i on
path L7 ext, nds fromthe target 1? to the |ower plunger 3, and fromthe
boss part S8 THEORYR™ He2eg ghet thodinldespindlhe fanged sa ntbribhet ioubar  par |
13b to the Rlynger 4, and through the plunger 4 to the |ead

conduct or dfgq%%g“g[‘lifrg)d. “fite first and second conduction paths L6 and L7
are constitutedyw, . the coarse upd spiral portion of the coil spring
2, which prevents %lﬁg%géféo% %lrrli’é‘h"c‘?\t,’)‘@r’ig‘é’ RAYYIESi 1Bt gel Brabdd nbgdlt he 1 ow
of hi gh-f meguency: & ighaker hen&halis niNeL by Lo reduce inductance and

r esi stégnce. 1}gﬁThLe tilt \\Mr)hlﬁ eggil? g’lomﬁéllrfm}lééami“sr”f’?WHW/” ik sh 1L RE pl unger
3 in an intspgniahlfyrmeandus tini@aisiatig, Wt hibhe RIWaAse 3,58, L hat their
connecting portion F dots not const?tﬁ’%e“a 'sﬁg ?’%61?863%)%1%@“? 4F¢oHduct i on
but a fixéw- por cardncticorpadobdutdis@ils inTRG ARG APBbE, thSbides 3, Exfensi on of
the plunger 4. Thus en integrally continuous conduction p‘atlll S 'ﬁ?r med

t hr ough t & 1epirmayrgpos td macliBatiendvdune spish pbalon N3k tand BRendDnkRAR Het N S
condition, the first conduction path 16 has a single portion as a sliding
porti on Q¥BP ESNAURR PRAST Pher d, tritkre Sthesnhp dsald c3aduatortingpRl URTtHr oK S

br ought i[ﬁto sliding contact with the tubular part ISb. The second

conduct i oA PEPAE’1Y7 has a single portion as a sliding portion 12 for
condugtion, where the tubulgr part 156 is brought into sliding contact with
the tight V\ovngrl?]é'f)is't"hel’ '%?@1‘ SYPUIE &P HaRIRIDT 1 eh@ulfularsporamd] Seis omdn 20
conduct i gR.paLY and L7 has a single sliding conduction portion, thereby
permtting E?’%Fe'p S?As“%é‘r"’s‘% ”6‘%{‘? é}f‘ﬁr"éf’sﬁoé"teé Wy G e HEHings macboripn gpeoti on.
Accor di ngd Yot tne; i, nt act.or, probe 2b with the first and second
conduct i on Opéltshslnﬁégg(%ggiﬁsoﬁb%rwﬁeas 1‘}‘r8r°8”@(°5b‘1 RoTHemdHedsr ons efnditimpect i on

[ A , ' - d,with th b enbodi nents with
Z' glnﬁ‘glse“%ﬁ’glﬁ%?%ﬁ;dlgg?h&kaﬂ&%d %ﬁxh%ﬁ&e}ﬁeﬁ aiuvz\ungers 3 uns 48:'3.'18\{}16; tight wound

spiral portion 132 (tbular portion 15) has a single portion as a sliding portion F for

] .
<2 conduction, where the stem part 4a of 1} ! eht | id
. waere the stem part 4a of the upper plunger 4 is brought into slidine contact

wi S N -, . &
vith the light wound spiral portion 154 (tubular portion 13), thereby permitting the




Fig. S shows a m crocontactor probe 26a according to a nodification of the
ei ght h enbodi nent of the present invention. The probe 2ba has the sane

structure a5 16 Decenber 2004 21 that of the probe ?61€1Fe§tt}hg £
single holder ~0 is used and an upper plungar 4 has a di SEEmReh Bg.
7vliore specifically, the holder 50 is g@de of a insulating material having
an =FProp”=!= thickness that allows thevholl ow ng out of a support hole 5Ua
for 5 acconmopdati ng upper and | o~er plungers 3 and 4 biased in apposite
directions by a coil spring ?, which plungers arc reciprocatingly novabl e.

The suppor tdispereonIOae sishinps OVhdemiMizbhindnst8R,00b near an openi ng opposite
to awring plate 10 to prevent the pIunéers fromfalling out. The upper

pl unger 4 is Congtithatiedhainido@nneedhebbesd, Raf k.46 |as §.part, 4d 10
integrally fornmed on the rear side ot t he needﬁemﬁgggqggﬁppggﬁs’“Fﬁ%ut a

fl anged parfd 48 asilishopnng n6 tabie oabeviewermagdiarant, hivkt RRvH" ﬂﬁﬁc?@@m the
pl unger assenbly constituted with the paired plungers 3 ang “Joined to the
coi | springe Fraueht o iresilidne cpmabexigbihel maer 12di firORHAR ARENAY @RReSi te to
the step 50b side with the plunger 3 at the front, into the Support hole
~Oa to Ee Pregsughggede aentaif. mngeg lpat bf 8 ailt privhe siepcEU thk QppEevent
t he plunger, 3 fn€n1fﬁﬁling out, and the wiring plate 10 is stacked on the

g the'!

hol der zo BIFPH d0f BPPFEAEHEEF ¢ cae bofbreusd! pltangdiend comi wiantict Wit h

a pad 1lla @f.1he cgonductor 11. Wth the probe 26a thus constituted,
t he pIunge}hgggﬁﬁ%ﬁiafgﬁlgﬁmgﬁ§ﬁ$@”@&%ﬁ§ﬁb@6“ﬁ?-denDunting the wiring plate

10 fromthe hol .5 Thus the probe 26a |0 inproves workability is
mai nt enance as wel | gg 5?%@?%iﬁb Wﬁe%PUHET#oﬁgF“%fP%CW§ gPoveHissgitsde 26.

FUrther, thicsocshiMGE HoSe GafheBh S, Li-gd-ho, Lhe nj crocontactor probe 1
to inprove wor kabi I i f in'ﬂﬁﬁﬁ?g%gﬁéggpﬁ?g.“ PIRGIS S PeriBcmtldE©dr probe

27 as ' modnfacoati 00 1@fet NerfibdSlion. AifRRAN SBM.OT BISPLESAN d Nygntion.

The probe ?7 corresponds to an upfﬁown - “ - & prate 20 ip
11a), thereby increasing the life of the wiring plate 10.

Further, the microconiacior probe 20 has the auxiliary spring 16 mounted 10
provide a coaxial double spring coil structure with the cojl spring 2 that can be mounted
in a small space. which does not increase the size of the device,

19 Furthermore, the microcontaclor probe 20 has a double coil spring structure
comprising a coil spring as the auxiliary spring 16 and the tight wound spiral portion
15a of the coil spring 2 in a non-interference structure where the both springs do not
engage with each other, which ensures proper inspection.  Another non-interference
structure can be realized wilth a double structure of 1wo coil springs having opposile

20 winding directjons.

Fig. 4 shows a microcontactor probe 21 according to a third embodiment of the
present inventien. The probe 21 hus the same slructure as that of the ubove-described
microcontactor probe 20 except that it has a stepped flanged part 3b in a lower plunger 3.

More specifically, the flunged part 3b of the plunger 3 according to the third

=3 embodiment is constituted with a lurge-diameter flanged part 3¢ having a Jarger

e . . t . . L gt X |
Clamicter than that ol an auxiliary spring 16 and centaching o coit end of the auxiliary



inverted structure of the probe i of Fig. Z, such chat a roil spring 2 has
ti ght wound 16 Decenber 2004 22 spiral portion 15a as a tubul ar portion
li formed at the side of an inspection target 12, to be f| ed 49

card thereof an a boss pan 3d of a |oner pluager 3, aad 18 ?ﬁﬁS‘S‘? ;a)q ger 4
has a stem part 4a slidably contacting at the | ower end on an inside of an
upper end of the tubular portion 1~. There can be achieved simlar effects
to the first 5 enbodinent. Fig. 10 shows a mcroeontaetor probe 28 as a
variation of the modification of the first%mbodi ment. The probe 28
cotrtspondS to an el ongated and/or dianeter reduced structure of the probe
27 oflig. 9. Note that |ower and upper holders 6 and 7 have another hol der
60 i nt er posedptite i & red weanllahunétor farged\pam 3integpgbr formed en ene gdgpohtie ééh’B‘Prg

and 7. nor eosbicts AR by o Sl osBighig o ol SRR aBAfelyBRRhe I8, 6P b

Pt 103' 0, Aupif'3fiabéis phdBd.is fomstedn 190) has a short. sten1part 3a and an

upper plunger 4 e of a quenched Fe teri mnth N plate and
P shed i th an AdSpErEoTEaHsr GidrvocBneroer ol s e ot s i hgee
stem part s4aof thelyicforbnih@bORoObE DaAnd I8d s&mmsuaaretop&ﬁnsaofﬂiheowgmmgpf Blrbger
4 needs a proceSS|n&'wnth hi gher provision than the |.ower pl.ung

b

upper pl ungeFIORIHRY @'@@arr%wetwh%%k@@faﬁ@aﬂmcaPalﬁéf HEF“%di i’ ﬁe’rﬁ%ﬂ PBW@r
plunger 3 may,MBhl shnsppstituted with a variety of different types,
allowing for shorf pitch targets to be coped with. Further, the upper

pl unger 4 has an excellent workability. To the contrary, 20 Pal i ney No. 7
as a precious netal is high of hardness, resistive to abrasion, high of
conductivity, resistive to surface oxidation, and snmall of rise of

resi standé_ When the: surface is stained by soldier or the like, it can be
shaved for reuse: The | ower plunger 3 thus has a flat distal end 3e. As
will be seen $omthe foregoing enbodi nents, there is dixloSed herein a 25
m crocontnctorptnbe as a first inplenentation of the present invention in
whi ch a pair of plungers biased in opposite directions by a main coi
spring err accommodated in a -

15



16 Decenber 204 23 reciprocally novable manner in a support hol e provided
in a holder made of insulator, either plunger being installed to be

proj ected outward and prevented from com ng off and the er ans bei ng
installed to be electrically connected to a wiring plat e%@?r‘f“ﬂﬁi?%r}@ﬁ t he
hol der, wherein at |east one o: the plan=er.s and tire main coil sprin,; i
has formed therein a |obular portion allqying for a linzar t7omof electric
sicnal, and ~shcrcin. out of the pair of plungers, one plun,er is in an
inte~ratrd condition for electrical conduction to the tubular portion, and
the other pfun~ er is electrically connzc:zd in a slidable manner to the
tubul ar portion. According to the first inplenentation, there are three
cases: one in whi chigt Ashewoa mistacentagier proda 24saceerdingdost pisthycmbpdiment afjthe
coi |l spring, j i bl 4 Q ' i : 53

ot her in whi cﬁl%g%}ta%{v%%r?m@gﬁbrg%%ﬁg&a{\lgg %f“s ‘gglr"yé% gm?g?{rtr@ avfn{%hhwtgu u%ﬂa?tlr%l
portions. |n Barjior d8eformpdatxmersidsfofpl emigspring 2bivhish goitionddp os insestedi at éts tfioohs

by the main cQj{; i | ectricall onn d thz tubul ar
ooetton(e)  + i BN BRGERE: ek i £ Rvel efBRRCE ot Mt chéeor A Bbagr pppmeer
flowi ng a 8oat bas sstamchasipiartabughh imorstid«ble edntddoeitiahe tigtrwagdwpirahpdiie asu
addi tional i nd'ﬁiCt ant ..e ﬁnd on addi tij(c) al iEcsi st,ancz, thus achieving

reduction of 1" dirbof‘%?ﬂé% e &8 §‘fl%1ﬂ e cp . because the tubular

portion is in an iMéregp@sifsallgome il it halaefé bhCald 6O AShtUEdUNA RpikA|RLtioAe
Lo the one pl §n~;§r .(here is an interconnecting portion the_rebe}theery t hat
con serve as l23@EY @Hith EHABE PEGAISEE OYPUNA 6Pl POTtan nfhoBeTtion fés eqnstitutes

Under thi's ' o ubuRPRGLRTS ki bROMHERRY AfiaGonSti tuted wi th the paired

plun~ers and the | obular portion has a sinle portion as a sliding portion
for condul®ion. uThetaver plingetnbhasgl flrmged pars 3 ook side of o/hidhi pditrdly foomidgis &;

thereby pzr mptLdi0 pedd Gt SP I rgﬁ'!l t.0. ], i 7] L
i nspection. It dl S %ot e %ﬁa?ﬁ‘?hgéa[l)ﬁ?g f%cgﬂéfall}nlgse@gp?t iﬂﬁﬁg‘ﬁee‘f%‘?tgarf%rt‘rba
condi ti on fotvhalasqtarti lpaingcandpenitigoat tho flahgedt pruBlsideor Thcombulae pas s, iifd thiee
case oC a tuk . Lon.longed. in the main il sprin th t he tubul ar
portion 1s i g#ég‘?"a#%&&%gﬁ n“é{gt?gcf“ipotot}ﬁ‘é’c a ngﬂf‘gﬂm tﬁgﬁ}b“%b@ﬁn,%i? at the botfom
side and a large-diameter tubular part 3g at the opening side. The upper plunger 4 has a
15 flanged part 4b, on one side of which part 4b, a needle head part 4¢ is formed, and on the
other side of which part 4b, a long stem part 4a is integrally formed via a boss part 4d. The
stem part 4a has a length that allows a top end thereof to reach the tight wound spiral
portion 15a in the state as shown in Fig. 5 (the state where the lower plunger 3 is kept from

being in contact with a target 12 for inspection), and has a



pl unger by neans of press_fitting. soldering . brazing. or the like, and is
the case of a tubular portico fornmed in the plunger, either that the
tubul ar portion is integrally connected to the plun~_er nmeans o
press-fitting. soldering, brazing. or the like or that tﬂ%DPﬁﬂ@iSFE%%ﬁtion
is integrally formed in the nltrn~er. r\ccordin~ to a second inplenmentation
of the present invention, in a mcrocontactor probe according to the first

i npl enentation; the tubular portion conprises a tight wound spiral portion
formed at one end of the main coil sprin~~ and fixed to the one plunger,
and the other plunger has a stern pahghs#idably cont:tctin the tight wound
spiral porti ctishiiy spalleshirpesclen Hiat phy PEPEFE of the main coil spring. t

0 According to the second i enentati on,- imFaR
wound spiral portio ea‘ﬁé“f” ‘55%?288?‘88qB?/hg%@ﬂé@%%?%é?ﬂggéﬂﬁggipéér%? and
t he conducti h has _a,si.nal i L di i tah Qi fo@lthe

conduct on,  \HEEele, IRCr TR ARy A R T R bILRGS PR e ey covrse

ther eby per i tkeiBPohiBAGhE koM fir ELRISABEE 46t NP attiiRfeied deloilhe coll 1o
inspection. | 11 According to a third inplenmentation of the presort

i nvention, i mnage MARFINEARNOT WA 6N BrdREsp0d © jbinahé plusgeridwpltbneit. atlicon.

t he tubul ar portion cornpriscs a tubular part as an extensign, of the one
pluncr, the divadon pk the thpend bRths tighawbynd; spivel posdon hizocanths addisignally $onet?Y and
the main coil spring is inserted inside the tubular part_ for biassing the
one and the eohisringiuadgiien wehbpresidiag 1PFTBHE°§%1€F°‘6‘FR‘6¥}C.’£°‘3‘1W°F1 ccording to

the third i | tati , th ti th i th I .
P Cr e oL o L1 OB O RS CREERE 3108 PN ol
t he tubul Lt tit ti tal L

(e D o Bl | SR OR A AR RO OB e Bt
contact on- t g, d ol ffedPlotr: ORI B AR 71cha, it HRRAAREQD ibfracked oo

resistance to be mnimzed 'n 1nspection. According to a fourth

i mpl ement at i gk @pek BErcRcQTRRE hdlBMET) wihebyithe Sonfealnipooinhentaute pradipert 4c of
according to any of the first to third inplenentations, that one of 16
Decenber 200he2@ubgre diabrought iptoucupeacs withiaghd d dhohe tead chrducks g of thsnvirggget
is biased, with a greater spring |oad than the plunger electrically

connect ed t oPifelQfarielguinabe@nesiroan auxiliary spring installed between the

pl unger and the holder. Accordi ng, to the, fourth [npl [ s :
el ectrical connect %Bﬁéubﬁ":t’ﬁ’é“?ﬁ"ﬂﬁggf ?rtgcbﬁﬁ'%léasbhgcubgpdf‘ %ﬁ‘%{‘@é“‘?ﬁ?&gaﬂr on
target with [ i yel vy -RAr d A ake
W th & rel at ary sk bkl SRELRChIB' ANy SRihd 06 by R 40 Rl

i mpl ement at | ik @bndihndBL IR LI sPURNL] @Miad dhla HE I6WecpiRhgaton id1psalle of
according to the fourth inplenentation, the auxiliary spring conprises a
coil spring inspéctiohed outside the tubular part. According to the fifth

i npl erentation, the auxiliary spring is adapted, by the tubul ar pas%, o]
constitute a non- bmeasuaion ety EEphyiewalf ndBSPSEiqnoy i theTRICERCPHACPHPROE &t |

16 Decenber 2004, 26 portion of .the main _coil .sprin- i e tybul ar part, so
that the auxf¥iFegdsyas B“MWOI&%PW %?Wﬁf&ﬁ%{éeﬁ]?g’pé’efaf%%lmrﬂ%%t cneecle

i neterference, .allow ng.an,ensuted adequ Q i-on for iHsp EOQ.

Fur ther . ¢1 (150 FH SurREbioRer & 1Rt Meayon SREREseiPhl sebfor LRPER KOB

i mpl emenzad | QN0 Dkl B Q1| (pP 11 )InroREh 2

pl unger bi a?gebdﬁé@tlgﬁé%ngﬁmgo%% ?g{tﬁ%gw{%ﬁg@d&?ﬁecﬁd&fe& of a(rrl) i ns:gecti on
target are ageompedaied in a reciproeallv novable manner in a support hole
provided in a hol der nmade of insulator and in which, upon an inspection, a
wiring plate | ani natie conddctien pathdes, dadishhwoims pewl porticar Hotandrige needle
electrically interconnected by the main coil spring and the 10 plunger,

wher ei n, t hdiepdipar Seiconsitnte adiXed pan Jifatrsndectisor (The Rathdrhbas sdnale PPHAT *hound

spiral portion at one end side thereof) and the tubul ar rtion. o
eloect ri (F:)al | ¢ BEPREPRPndt f%‘n‘i?“éHﬁ"’c“hé‘ih)éﬁf‘gF émf"n%a’ﬁ\,?? PE&"&S}a’E%“Qﬂa?’f%’PH%d at

cont act n_o 0Re umoal<iiR Bn R Se U Pyt ioRych ShITLARR pR BT Mherpy

toward the inspection tatCct side, by amaulitiary spring installed between
the 1 S plunger and the holder; with a drcater sprin~ |load than at the end
of the tubular portion electriealiy connected to the wiring plate.




According to the sixth inplenentation, the plunger, which is biased by the
main coil spring and brou~ltt into contact with the inspection target, is
el ectrically connected to the wiring plate via the tubular_portio
constituted as a tight sound spiral 2D portion, thus pré%eq’é)‘ieﬁ‘éh%ﬁom
hilt-frequency signal fromflow ng a coarse wound spiral portion of the
coil spring which has-an additional inductance and an additional resistsee,
t hareby permtting reduction of inductance and resistance. Under this
condition, the conduction path has a single portion as a sliding portion
for conduction) where a stempart of the plunger crontacdn_ the inspection
target 35 is bFQ,I,I,angi,ﬂé @ispdrbigR bt RsBentactbeaninihized inigspactipyr ti on made as a
ti _ht wound spfral portion, thereby petmning the dispersion of re istdan(‘fe
to be minimzing in kngResitivennactorlpBbe 74 tusisonstitalod, the Whmlar poraipn 1p fgade ©
elimnation of a plunger at the wiring plate side allows for comrensura
reduction in nu{mmtcfound)npﬁmh@nt@ndﬁa% @lﬂgﬁfﬁomfﬁﬂg(g‘lﬁfﬂﬁéﬂti’gﬁtﬁg‘f FF P%&’ﬁ%ﬁtjﬁ
for electrical connection, the plutt~er is adapted to resil.ient]y,c a
the inspeui on dimeesr wbwlir gery 31)afitheppngen 3o Egﬁf’ﬁﬁ'tﬁ’fﬁde&ma&? 5‘5%%? %(?E%mgl

tabul ar portion 5 constituted as a tight un i.nal Ror i | p to
resiliently coperiecliom®¥ingthe Rlyngtad éalgAgF ﬁ’wé)?”? r:f‘frbheef §/ﬁslr?%klgpgéc’)r§to ggi? bedhe

pressure. Accordjng to,a seventh i epgent atj il NBarP i8S E Nreel RMENTH O
ina. mecer ocoﬁﬁg‘og"’ﬂi%b@"é{’c@&"%ﬂnng?% o’g‘t3 e%{‘él ?ékflﬁg&?]gu?%rh)l fFifth, or sixth
i npl enent ati on,. | j L8 @a2raral loallcalBe BgblizAitG e spati paon
formed at one %]ﬁépngt}ﬂ&t%ﬁgl ‘ﬁ;nﬁcﬁ&& b%tﬁﬂggérdl ng gnd fixed; byﬁ?‘i tting a distal
end part of th@an@@pl%%HMvﬂﬂwﬁl:Vﬂ@ﬁkﬁﬁk clewirical thrmegiamt formed in the
one plunger) and the“otfier plunger has a stempart slidably contacting the
tight wound spiral pUhis K8 micochasdonpmbedd has thhearme frmetionny cEects AR hRsE Of
coil spring. According to the seventh inplenentation, the t_éjbul r p?rti.o
constituted asthe d¥pveidgsiribadunigraspiiogior Rieke oR ang furihey PEYYI ﬁsn?’%é"‘ef" L3
end part thereof in the tube part of t one .pl unger. . W1 d .
el ectrical confRIUEFdRT At Hicelpbalar @P%{{qnvg;t%mpﬂginﬁrf ¢ ﬁﬁ“ﬂ% g?gﬁ%ﬁ%@%‘or{ A2
tubul ar portiopn constituted as _a, gﬂé o 5104 nsBRE LR rdliasic i@ atdrer
part than the EHT 5:‘%“5’6%’ tuﬁérfréll) r\é%w‘_*‘t e }g%nrscunf ereFlti aIl= %??ecti on,
so that an adequat eFL@B%@ s%91‘%1‘0&@1@‘10%ﬁtﬂ:@l25%c$r@h1hh@a§&@mmﬁlﬁﬁodﬁ‘fleﬁtm
ot her plunder, there ~achieving a stable electrical connection. ‘
‘ the present intvenuon. The probe 25 has the same structure as that of the above-

described microcontactor probe except that the probe 25 has a shielding twbe 3f as an
extension of a lower plunger 3 batween a coil spring 2 and an auxiliary spring 16

serving as a partition between the springs 2 and 16.

Thus the microcontactor pmi:e 25 has similar funciional effects as those of (he
probe 24 and further secures adequate inspection by partitioning the auxiliary spring 16
and the coil spring 2 with the shielding tube 3£ 10 prevent them from interfering with

each other, thereby providing stable operation.

Fig, 7 shows a microcontactor probe 26 according to an eighth embodiment of
the present invention. The probe 26 is different from the other embodiments in thar it
has a wbular portion 15 providing linear flow of signals constituted with 2n uppex
plunger 4 and a coil spring 2.

More specifically, the probe 26 has the tubular portion 13 constituted with two



According to an eighth inplenentation of the present invention, in a

m cr ocont ador probe according to the ninth inplenentation, the one plunger
has a shielding tube part as an extension thereof interp d betwe he
main coil spring and the auxiliary spring, for a partitigﬁﬁﬁﬁeﬁéPﬁgéﬁicoi
portions of the two springs. 25 According to the tenth inplenentation, the
auxiliary and main coil springs are separagtd by the shielding tube pan, to
be free of mutual interference, for an adequte 16 Decenber 2004 28

i nspection operation to be sasured. According to a ninth inplenentation of
the present i.jn]\,/enti.onJ [ L . m.crocontactor probe act:ordin~ to the first

i npl enment at I"6HT PHEOw B Y FBHIPB S @b FPEPLEsOh fip Plugksti bindobHghioneunds

conbi nati on_of a,pubg;qrgﬁggt as an extension of the 5 one plunger and a
tight wound ™t FHHOH G IPERC G Bt e etoT JKeFOl Haring dest dew ¢rtivurnigar  heod fempri nt ; |
the other plunger..has.a stem pan "be slidably inserted into the tubular
portion, th%Hbéﬁ$Mg$}BFUH@éP@‘@?%E§F¥%§%HmtO be mutual |y axially novable
b," inserting thenstempgrt into the tubular portiop, and. the main coi
spring is dispose‘“dﬁt?f &% e’ U ﬁﬁﬁﬁm§8? WSﬁg‘%@‘Bﬁé“§g€ﬁ¥ﬁﬁﬁF“hW8
connect ed tQ.t he. pai .0k Rl Sy, WLt tisftt wound 10 spiral portion
slidably coﬁia?tfngrkﬁé fﬁ%gggﬁ[%é??Tl?%tﬁgef8ﬁh%3*§tméﬁgo?gdﬁ§?%€h her eof

i 0 the othaubpbumet 5 @ stehepRCher TRNEomidginkin i 1hei junger.
According to the ninth inplenen%ation, t he &gﬁﬁ égpﬁq%%rg%g”fgqggggéed by
its flexibiikiotsyiditd: esesct wilmet g 1Rgiak 196 wRlhURGRRS theRof PMAGH (Y R8sMEe 1N a
| ateral direction substantially perpendicular to the center axis. By
exertion ofi. the dibtremdlof clentpiacporon pfesgoined 1d hepinates eThadlheshae t wo
conduction paths: a first conduction path establ i shed through the pair of

pl unger s i miwgersenmd donmumed &tgedwar.wi t h each ot her, having a conductive
sliding portion in which the stempart contacts the tubular part; and a
second! tonduct i oMopatRFCdisaiablthe Rladzarhy bisghiutged pait3bobn phasigiera sikictour r ent
connunicatipnﬂﬁith a%h other via the tight wound spiral portion,. having a
conduct i ve P& i“’rﬂj"@& FYhPIhIQD RS 2Rhen e sidsad iwhdegheert 3D eHeng i ght
wound spiral._portion.. The two condcution paths each has a single sliding
-part for c%ﬁ@u% ot th-‘erfl%%ygg’éﬁﬂfrf"fér{hn@&ft}ﬁémﬁi%éjpgﬁgi%‘H‘%f‘;rhé§i“§7c"’5ﬁi"e to be
monim zed Loy bDSREGE R orAGSAS di.ng, tenth inplenentation t he present
invention,bin a nicrgg%ﬁgégﬁg}ﬁ%}% %ggﬁgﬁﬁjﬁﬁénggl ém?ﬁﬁgangg%gﬂﬁl or

el eventh i ipl 6MRRLRELPD 2 bHE 2R 134PRRELNGbcks Pierced in the hol der,
having a stepped part for falling prevention sinnple near an opeing at the

opposi tee side of Theh@bith part 198 &t @ended o PRODID L 3004 1RINASLRL dhgat O the
tenth inplementation, renoval of the wiring plate froth the holder pernits

facilitatedith teerltnmnd.amdhd pheput Jeaff thhrbphtpger siagsserbbyihe ekalié ¥adt o t he
Support. As will be seen fromthe foregoing description. according to the

first 5 i n@ireﬁmﬁiﬂmﬁecmddle purt of the needle head part 4c and is communicated with the

cutside through a plating hole 4f formed at the end of the needle head part 4c. The

plating hole 41 is provided for good flow of plating liquid and serves to stabilize plating

20 on the wall of the hollow part de and minimize sliding resistance of the stem part 3a.

The coil spring 2 is constituted at one end thereof with a tight wound spiral

portion 13a and at the other end thereof with a coarse wound spiral portian. In the light

wound spiral portion 132, the plunger 3 is fixed with the stem part 3a inserted into the

coil and the boss part 3d press-fitted 1o an end of the coil. To an end of the course

£0 wound spiral portion, the plunger 4 is joined with the tubulur part I3 inserted into the

coll outstde the siem part 3a and an end of the coil tightly wound on the bass part 4d.



(1) the pair of plungers biased in opposite directions by the main coil
spring are electrically connected by the tubular pottion(s), thereby
preventing a hi ~h-frequency signal fromspirally flow n coarse nd
spiral pottion of the coil spring which has an additi ong'lsa?“rf‘tﬁﬁﬁ'?%ﬁ%@ﬂand an
addi tional resistance, thus achieving reduction of ~ O inductance and -

resi stance; and (2) the tubular portion iﬁ;‘in an integrated condition for
el ectrical mmduetion relative to the one plunger, there is an

i nterconnecting portion therebetween that can serve as a fired part for
conduction, not a~slidin an fhere . i c i LieQn, :
cronduction path Oh& lﬂggf ef%gllyh ?%gg%%%%geg%ﬁ%gf gsohg%Lthe et“{ij%ﬁfxg?m
portion has.a. j Iy L dLng i) Ko §lHES hQR), Mher e
Phe. o ner plionBR B! O B2 el £ bAGUARGL ARyl JEROOUEL bRk T e
di spersi on gfs gig5 Rioh® R% dHppbhER® Atk BISAS; bhOR wiNleHRIVIC dtadked

achi eved tog%r%l\%?gézggag‘i tor oc@nt{aﬁ?%r probe and an e ecrr’i c IE)robe unit, in
whi ch a congigd Ligper BathceFshéhdig@guced nunber of sliding portions for
conduction, ?0 without increase in inductance nor resistance, thereby

perm ttiSng an enhpkis asbuntiay raaliyesQhie MGPEAtdcOIT. pronclE idiangaiting sibe (deaand

i npl enentation) the conduction path bas a single portion as a sliding
portion forwbeoadht plumger dHe keptt fromdising inptantaye rvithsa iargetgld of ifspaatiohlang
contact, thcrtby permtting.the dispersion, of resistanfx.to be mnimzed in
~5 inspecti oﬂf"“l)‘/‘ég%f&' i7r15“ih?i’héﬂ° %ﬂ%ﬂ?@%pﬁgbg{: ] _n§8rc{115§’5‘§)‘.3?1}5\%‘brdi ng to
the third i .ementation. th onducti pn th S in| lidin 6
Decenber 2650140 hBEt PR BRI g e HuRBoen dTorfiehe Brediy frad RE 3ot
into conta -t 3b [ A Shy L td 1o - di G PRES] f
resist anceq'%%%?;hé’tg’?n‘eﬁi ér"lﬁ %ﬁte?’ﬁ c}ur%%%gél d’n?&?éé%‘?tl ng flhﬁﬁ'éf!’l %xﬁ&n%‘g@' _?he

i NSPect d ON r@GQAH S 1 SHAGROME it &Quﬁdiﬁj;rfapgs&;tan HEP LSRRI 8L orl 286t SAl
connections of the plungers Can 5 be“ensured, to the 1T nspeCtion target with
a rel ati vehyeigemiatin aentsichg PRRSSid ienve addgediive 10N thaRPoi thé flukérB @ be
relatively smal | contact pressure, whereby it is achieved in addition to

t he ef fect usfeddrrpk én inspecticny SThetwbular pait Lilpkedrohet et pag Sadiape cespdeiva

m cr ocont aﬁ;t&or -p%obe i_B whi ch,damage,s are suppressed at the wiring plate
side and t f@sHiSdbe Predfe apprRRiiats BCRIgN Phibe;steap BRY Pointe Hegupulprpasy Bkt ie,
permtting d rvice lLife t.he wiri.ng, plate. .19 According to

t he sevent hh%p'vrrag{i‘ltﬁ%t%a#%ﬂ}/% r%e gyd’igf' ﬁ)ﬁ’ Rep ut\éh%d %’%‘" Z’Hf"?ﬁm?'he fourth

i mpl en@nt ati on, Pye hh_@mkbk‘ﬁ?&@{ #33? tzgllf,&ecﬁgéiukédaﬁ 120 Sy oot bRl NOS

are kept fromnutual interterence OW ng an ernsure quate-operation
for i nspecwitbnbe tdibegityg Paaving tRpilay 36 el @ifagNaideRS aACE 6f e d@irdcliod he
eighth inplenmentation, in addition to the effects of the first 15

i mpl ement akdrpendiqular e ltherraratal axis.oThe latdruinopmtaca pressuee provideg two admiigiioe

all ows for '

paths by a sliding pom‘on' Q for conduction where the siem pan 3a contacts the tobular
part 15b (wbular portion 15) 1o connect the paired plungers 3 and 4 with each other to
20 form a first conductiop path L6, and by a sliding portion R for conduction where the
tubular part 15b contacss the tight wouﬁd spiral part 15a (tubular portion 13) o connect
the paired plungers 3 and 4 through the tight wound spirsl portion 152 1o form a second
conduction path L7,
More specifically, signals in inspection with the probe 26 are trugsmitted along
15 the first canduction path L6 and the second conduction path L7 as shown by solid line

arrows in Fig. 6. The first conduction path LG extends from the target 12 of inspecfion .



commensurate reduction in nunber of conponents and | ength of conduction
path, thereby pemitting enhanced assenbl yi ng nature and hi gh-frequency

per f or mance. 16 Decenber 2004 31 further, fn1e|etrica| @nnecthﬂw4the
Plunger i5 adopted to resiliently contact t he |nspect|on

relatively |;trPc contact pressure, and the tuhular porlicut constltuted as
a ti=nht mnund spiral portion is adapted tgyresiiicntly contact thr vs trine
ofatc wish a relat:vela srnull contxt Pressure. whereby dana_es ore
sttnnrcsse al the ;) wiring plate site and tl:e electrical connection to

the inspectj ﬁpallg‘“c‘i@g@‘ﬁ %P%oﬁgn REM Etunnpm 2 (£ iHaagseer pat Usbendithe of

t he vmrln~~ ninth inplenentation, the tubular
porti on. ki plhget 8Sari ﬂhi-oughhﬁc BRIHREr 5 06 (12l JeB® EbriduBtopridvipad d1a). sThb| e
el ectri cal nnectlon ‘heW cen the One and the other hlt;n~~crs, pcrm nin,

an enhance sre@d;dd&iﬁnkih&ﬂbnt;m}be,mﬂ&uﬂsﬂ-omaﬁ‘z tangqnalo de Iﬂ:@cnpbngﬂn&;nnd fiogc or d| n
to the tenth inplenentation, the au.ailiarv and main coil sprin~s arc

st : par act t i thbyodsharsid énlrmhgdnghe tightewpud: spirebpasel¥a ad bCtuhuwlarprrt 15bde ey ence,
Cor an dequt ~ i nspection operation to be ensured, therchy penniiin~~ a
stat : | ¢ Sopewatr Banzetdetndibrongh theoplungerdite therlead ¢%ﬁ¥‘€5%ﬂt (e by exertion

patho. !,”?.Hst"%?;»%oﬁmﬁ?qﬁgéii uip? Brh LIPS0 Ao Bl Uy o
[ t t

por t1on 1 n ST HARRE SEP Aol S5 Bl 08ing & Y prov BAE IR fir HbCulie.
condt: cti Orin@vrct.s'iﬂarﬁ':%tc‘% Qéddstf]}eﬂmtfm\@%h 4;1 @1.':(5’ Q%napé ANCOIE iferély @UeaGat

comuni cati on wth each ot siu the |gh wound spiral portion, Itav;n~ a
conduct i ve igductahed gndRElsiabe.i N ~0 whi ch the tubul ar pare contacts the

ti ~~ht wound spiral portion, wherey il is acltived to hwe the resistance
suppres$@ed the | aihem:hiawdultﬂ giiraf pagty Uemis firmheiixack e thepwgenitia ansinlegoilivt ance
the nore enhanced. :lccordin ~ try the weifth intP |ernenl anon, .renoval of

the wiri nuSoRsUgHEe St YiHe thR)IP&E%"CPen Pt b2k Hiiy ceaeeing é’ﬁ?‘é’éeﬁeﬁ?cso?mt he

DLUNVET SSpelthl oS s By SRRRRIEA R RESR 3R et Bt O
tubular part 15b is an extension of r.hc plunger 4. Thus an imegrally continuous
conduction path is formed through the spiral portion 15a and the tubular part 15b.

15 Under this condition, the first conduction path L6 has a single portion as a
sliding porticn Q for conduction, where the stem part 3a of the plusger 3 is brovght into
sliding contact with the tubular part 15b. The second conduction path L7 has a single
portion as a sliding portion R for conduction, where the twbular part 15b is brought into
sliding contact with the tight wound- spiral portion 15a, Each of the first and second

2} conduction paths 1.6 and L7 has a single sliding conduction portion, thereby permitting
the dispersion of resistance to be minimized in inspection.

Accordingly, the microcontactor probe 26 with the first and second conduclion
paihs 1.6 and L7 provides more stable conduction of inspection signals vnder lower

resistance as compared with the above embodiments with a single conduction path.

e
411

Fig. 8 shows a microcontactor probe 26a according to a modification of the

cighth embodiment of the present invention. The probe 26a has the same structure as



16 Decenber 2004 32 nade in consideration of a preferable contact condition
that can be inplenented tvith a small contact pressure such as when a

wiring plate has an , Au-pl ated copper filmas a conducti art. a | t
also is an object of the present invention to provide a ?ﬂga%{iemhea?ﬁ%*

prube and an electric probe unit. in which a plunger to be brou~~ht into 5
contact with an inspection target can be Bijased with a ~reatzr sprin~_ toad
than a pluner electrically connected to a wiring plate, thereby permtting
the wiring plate to have an enhanced service |ife, w thout reduction in

I nspection accuracy. \\'hile enbodi nents of the present invention hgve been
described usi mgnopef frbbe beetarpt duchsidglsdoider 50/ pegdfapd an MPPRIRlRESY 8 bas 2
purposes, and it is to he understood |I () that changes and vari ati ons may
be made wit hodiffstepahageng from the scope of the ft~l1ow n~ clains.

I ndustrial Applicability The present invention s _applicable ta .2

m crocont act or pr obMamdpesifiedive thei kolder 3 spwadnof 2 ﬁﬁﬂﬁ‘)ﬁﬂgcﬁaﬁng'ghﬁ‘dﬁ #8n

path Eras a reduced nunber of slidjin~~ portjons for dyuction. W tdaou
i ncrease in i ARFSPRHE cthifkpeTse ik 1ATE, "{%hé?fé%vnﬁe?% (rﬂ;?nr]‘lglég ng{r}ﬁ‘g#cggg for

accuracy of inspection. 16 enbe 4, T : cird dirdhtions b il

m er ocont att of® %ga@ﬂﬁﬂpf‘gia%?wa rp?“ﬁé%%é’t%?%%Esﬁe%%vﬁ@ﬁ“%dguégg?tyﬁgfle

having an_opeg, giich Aciolh8sesk=50dsroBaigl PAGVAREITE Qippex poRSOziinpiotided he
H& ¢l osB I

support hol e Bnd; and a resilient conductive assenbly fitted

in the suppor {0l §e3R8L KeRt arf sATdzaddpositt to hrevirms phatel 10 mopgevirsithg pluagémsr st

pl unger exposed outside.at the ‘open end; a second plunger contacting the
| ead conduct Ofrb;.—mﬂjnjg,(b_ua coi | _spr ing fitted on the first and second
Plungers, the cotl '?‘g:. l:;;?cr gﬁ:\gggr% ii constituted with a n2edle head part 4c and a boss part 4d
10 integrally formed on the rear side of the needle head part 4c, without a flanged pant 4b
as shown in the above embodiment.
In the probe 26a, the plunger assembly constituted with the paired plungcr§ 3
and 4 joined to the coil spring 2 is. as in the probe 26, inserted from an opening opposite
10 the step 50b side with the plunger 3 at the front, into the suppost hole 50z to be
15  engaged ac a flanged part 3b with the step 50b, to prevent the plunger 3 from falling out,
and the wiring plare 10 is stacked on the holder 1o bring the needle head part ic of the
plunger 4 into contact with a pad 11a of the lead conductor 11,
With the probe 26a thus constituted, the plunger assembly can be easily
exchanged by demouating the wiring plate 10 from the helder 50. Thus the probe 26a
20  improves workability in maintenance as well as providing the functional effects of the
probe 26.
Further, this structure can alsa be applied 10 the microcontacter probe 1 10
improve workability in maimenance,
Fig. 9 shows a microcontactor probe 27 as a modification of the first

?5  embodiment of 1he present invention. The probe 27 corresponds o an vp-down

inverted siruciure of the probe 1 of Fig. 2, such that a coil spring 2 has a 1ight wadnd




tight wound portion fixed to one of the first and second plungers and
slidably contacting on the other of the first and second pI ungers. 2. The
m crocontactor probe as clainmed in claiml, wherein the %%@l’ " has a
1 S hollow part for acconmopdating at |east part of the t ortl on
of the coil spring. 3. The mcrocontactor probe as cl ai rred in clai m 1,
wherein the second plunger has a hollow pgrt for accommodating at Ieast
part of the first plunger. 2d 4. The mcrocontactor probe as clainmed in
claiml1, wherein the first plunger is nade of Paliney No. 7 (registered
trademark), gpichllddRiGPEANG PIWIGE poitonBdemdd Rnhésidewt en impection wvget 12,

el ectric probe unit conprising a plurality of m crocontactor probes

accordi ng toiabs Yixed encaammg el dicreof 20 4 Desh iz S8lfof @/1dduéy PiBs2¢riSc And an upper
I'Nc/ NUN)/NFz/'N) "/ Nt-/ N "/ Np/ N/ N NM N N-GNF/ NS/ INPN3O/ N/ NP /N NLD

/ NPd) / N/’ N' / Nplhdker ¥ has 2 stem part 4o slidably contacting at the lower end on an inside of an

gr/ ~ST} xsmhb] X] ca] ca] c”a] caL‘é1 a] ca] ca] ca] ca] c*a] ca] c”a] ca] cal] ca] c l]‘caU] cajc
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has formed therein a tubular portion allowing for a linear flow of electric signal, and
wherein, out of the pair of plungers, une plonger is in an integrated condition for
elecirical conduction to the tubular portion, and the other plunger is electrically
connecied in a slidable manner to the tubular portion.

According Lo the first implementation, there are three cases: one in which the
tubular portion is formed simply in the main coil spring, another in which it is formed
simply in a plunger, and the other in which bath main coil spring and plunger are
formed with tubular portions. In uny case, the pair of plungers biased in opposite
directions by the main coil spring are electrically connected by the tbular portion(s),
thereby preventing a high-frequency signal from spirally flowing a coarse wound spiral
portion of the coil spring which has an additional inductance and an additional
resistance, Lhus achieving reduction of inductance and resistunce.

Further. because the tubular portion is in an integrated condition for electrical
conduction relative to the one plunger, there is an intercennecting portion therebetween
that can scrve as a fixed purt for conduction, not a sliding part therefor. Under this
condition, the conduction path constituted with the paired plungers and the tubular
portion has a single portion as a sliding portion for conduction. where 1he other plunger
is brought imo sliding contact, thereby permilting the dispersion ol resistance to be
minimized in inspection,

It is noted that the phrase “the plunger is in an integrated condition for
elecirical conduction to the tubular portion™ means, in the case of a tubular partion

tormed in the moin coil spring, that the Wbular potion is integrally connected to 1he
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3 According to a second implementation of the present invention, in a
microcontactor probe according to the first implementation, the twbular portion
cemprises a tight wound spiral portion formed al one end of the main coil spring and
fixed 1o the one plunger, and the other plunger has a stem part slidably contacting the

tight wound spirul portion, to be connected 1o the other end of the main coil spring.

' According to the second implementation, the one plenger and the tight wound
spiral portion are interconnected by a fixed purt for conduction, and the conduction path
has a single portion as a sliding portion for conduction,. where the other plunger is

- brought into sliding contact, thereby permitting the dispersion of resistance to be
minimized in inspection.

13 According 10 a third implementation of the present invention, in g
microcontactor probe according 10 the first implementation. the tubular portion
comprises a tubular part as an extension of the one plunger, the other plunger is slidably
inserted info the tubular part, and the main coil spring is inserled inside the tubular part
for biassing the enc and the other plungers (o be spaced from each other.

20 According to khe third implementation, the conduction path comprises the pair
of plungers and a twbular part, with the one plunger being integrated with the tubulur
part [0 constitule a conlineous conduction path that has a single sliding purt for
conduction, where the other plunger is brought into contact on the tubular purt, thereby
permilting the dispersion of resistance to be minimized in inspection.

According o a foorth implementation of the present dnvention. in a

[
[y

micracontactor probe according 10 any of the first to third implementations, that one of
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10%& () - - &UB%\J%dYtoﬂﬂ%mspecﬁon target with a relatively great contact pressure, and to the

wiring plate with a relatively small contact pressure.

According to a fifth implementation of the present invention, in a microcontactor

10 probe according to the fourth implementation, the auxiliary spring comprises a coil spring
installed outside the tubular part,

According to the fifth implementation, the auxiliary spring is adapted, by the

tubular pait, to constitute a non-bindable interference-free structure relative to a coil
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inspection.
Further, there is disclosed hercin a microcontactor probe as an eighth
5 implementaton of the present invention in which a main coil spring and a plunger
biased by the main coil spring toward the side of an inspectios target are accommodated
in a reciprocally movable manner in 2 suiapon hole provided in a holder made of
insulator and in which, upon zn inspection, a wiring plate laminated on the holder and
the inspzction targat are electrically intercommected by the main coil spring and the
10 plunger, wherein the main coil spring has a tubular pottion formed as a tight wound
spiral portion at one end side tharcof, and the tbular portion is electrically connected ar
one ¢nd thereof to the wiring plate and joined al the other end thereof to the plunger
which has a stem part slidably contacting the tubular portion, and wherein the plunger is
is biased roward the inspection target side, by an auxiliary spring installed between the
15 plunger and the holder, with a greater spring Joad than at the end of the wbular portion

electrically connected 1o the wiring plate.
According to the sixth implementation, the plunger, which is biased by the

main ccil spring and brought ino comtact with the inspection target, is elc«::lric.ally

connected to the wiring plate via the twbular portion constitured as a tight sound spiral

20 portion, thus prevenring & high-frequency signal from flowing a coarse wound $piral

portion of the coil spring which has an additional inductance and an additional
resisiance, thereby permiuing reduction of inductance and resistance.

Under this condition, the conduction path has a single portion as a sliding

portion for conduciion, where a stem part of the plunger contacting the Inspection target

25 is brought into slidable contuset on the tubular portion made as a tight wound spiral

portion, thereby perminting the dispersion of resistance 1o be minimized in inspection.
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Further, for electrical conpection, the plunger is adapted (o resiliendy contact
the inspection target with a relatively large contact pressure, and the whular portion
§  constituied as a tight wound spiral portion is adapted to resiliently contzct the wiring
plate with a relatively small contact pressure.

According to a seventh implementation of the present invention, in a .
microcomactor' probe according to the first, fourth, fifth, or sixth implementation, the
tubular portion comprises a tight wound spiral portion formed at one end of the main

10 cail spring and fixed, by fitting 2 distal end part of the tight wound spisal portion, jn a
tube part formed in the one plunger, and the other plunger has a stem part slidably
contacting the tight wound spiral portion, 10 be connected to the other end of the main
coil spring.

According to the seventh implementation, the tubular portion constituted as a

15  tight wound spiral portion is fixed by fiuing a distal end part thereof in the tube part of

the one plunger, with a stable electrical conneciion achieved relative to the one plunger.

Further, the tubular portion c¢onstituted as a tight wound spiral portion has the
other part than the distal end part thereof free in the circumferential direction, so that an
adequate lateral load can be zpplied to the stem part of the other plunger, thereby

20 achieving a s1able elecidesl connection.

According to an e ghth implementation of the present invention, in a

microcomtactor probe according to the ninth implementation, the one plunger has a
shielding tube part as an extension thereof interposed between the main coil spring and
the auxiliary spring, for a partitioning between coil portions of the two springs.

25 According 1o the tenth implementation, the auxiliary and main coil springs are

scparactd by the shielding tube part, 10 be free of muiual interference, for an adequie
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109 () - 801 Q@K cbAralaBr Extbe according tw the first implementation, the tubular portion
comprises two tubular portions as combination of a tubular part as an extension of ihe
§ one plunger and 4 tight wound spiral portion formed at one end side of the main coil
spring, the other plunger has a stemn pén to be slidably inserted into the tubular portion,
the pair of plungers are amayed 10 be mutually axially movable by inserting the stem
part into the rubular portion, and the main coil spring is ciispnseci outside the tubular
portion and the stem part and connected to the pair of plungers, with the tight wound
10 spimal portion slidably contacting the tubualr part, 1o be joined at one end side thercof 10
the other plunger and i the other end side thereof to the one plunger.
According to the ninth imblcmcntation, the main coil spriﬁg is adapted by*
its flexibility 1o exert, on the pair of plungers, a contact pressure in a lateral directjon
substantially perpendicular to the center axis. By exertion of the lateral conctact
15  pressure, there are established 1wo conduction paths: a first conduction path established
Ihrr:)ug.h the pair of plungers in currenl communication with each other, having a
conductive sliding portion in which the stem part coniacts the tubular part; and a second
copduction path established through the pair of plungers in current communication with
each other via the tight wound spiral portion,.having a conduciive sliding portion in
20  which the tubular part contacts the tight wound spiral portion, The two condcution paths
each has 2 siagle sliding part for copduction, thereby permitting ihe dispersion of
resistance to be minimized in inspection,
According to a tenth implementation of the present invention, in a

microcontactor probe according 1o the first, second, or eleventh implementation, the

support hole is pierced in the helder, having a stepped purt for falling prevention

-3
on

sinmple near an opeing at the opposite side of the wiring plate.
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As will be seen from the foregoing description. according to the first

§  implementation:

(1) the pair of plungers biased in opposile directions by the majn coil spring are
electrically connected by the tubular pomion(s), thereby preventing a high-frequency
signal from spirally flowing a coarse wound spiral portion of the coil spring which has
an additiopal inductance and an additional resistance, thus achieving reduction of

10 inductance and resistance; and

(2) the tbylar pottion is in an integrated condition for ¢lectrical conduction
relative to the one plunger, there is an interconnecting portion therebetween that can
serve as a fixed pan for conduction, not a sliding part therefor, under which condition,
the conduction path constituted with the paired plungers and the tubular portion has a

15 single portion as a sliding portion for conduction, where the other plunger is brought
into sliding contacr, thereby permitting the dispersion of resistance to be minimized in
inspeclion,
whereby it is achieved to provide a microcontactor probe and an electric probe unir, in
which a conduction path has a reduced number of sliding portions for conduction,

90  without increase in inductance nor resistapce, thereby permitting an enhanced accuracy
of inspection.

According to the second implementation, the conduction path has a single
portion as a sliding portien for conduction, where the other plunger is brought inlo
sliding contacl, thereby permining the dispersion of resistance 10 be minimized in

25  inspection, resulting in an exhanced inspection accuracy.

According 1o the third jmplementation, the conduction path has u single sliding
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According to the fourth implementation, electrical connections of the plungers can

5 be ensured, to the inspection target with a relatively great contact pressure, and to the

wiring plate with a relatively small contact pressurc, whereby it is achieved in addition to

the effects of any of the first to third implementations to provide a microcontactor probe in

which damages are suppressed at tlhe wiring plate side and the electrical connection to the
inspection target is stable, permitting an enhanced service life of the wiring plate.

10 According to the seventh implementation, in addition to the effects of the fourth
implementation, by the tubular part, the auxiliary and main coil springs are kept from
mutual intcrfcrence, allowing an ensured adequate operation for inspcction, thereby
permitting a stable operation. '

According to the cighth 1mp1cmcntat1on, in addition to the effects of the first

15  implementation, the climination of a plunger at the wiring plate side allows for
commensurate reduction in number of components and length of conduction path, thereby

permitting enhanced assemblying nature and high-frequency performance.



110! 109%&' ()-0! 109& ()-="<10% ()-=310%&' ()- 109& ()-=I &10%& () - #FEdEUV7
!!25%&20@&'(%)-:! 1ocyé')()-< 10%%-:& 109&' ()2):‘ Y\l{oo/:/f'oc(%)&- R 1%&' (S%/-‘gg‘d?‘;?
1111 1098 ()-=&CO109& ()- .J109& ()-i, SH10%& () - ' () Y -

| 109& ()-i(?10%&' () - 18) 10 10710% ()- L510%& ()- 3 10%&#’ Qeﬁ‘ﬂ“,]bo%%
P$10% & ()- '!9% #10%&' ()- 9 "109%&' ()-!\T#1 P& () -

T#10% m & ()-y! 10%& ()-UWKi | ~ @! 109% & (y-0!10% & ()- 10 10
1099$s10%&' ()-9""10%&' ()-!P$10%& ()- 1 q \dE~_@! Z10% & ()-

3M 10%&'()-—f10%§$§ -=| 10%4 & ()-Z 10% & ()-<C 10% & ()-=\Xf dE~_@!
p10% & ()-=9<1094 &' {)1<" ‘Pie%‘&téwm@%@L(mem%a&urwloﬂe%t&\(wwcm}ﬂE~ @
| -109% & () - =P+! 0% & ()-0P"1 1094 & ()-< =10% & ()- plO% & ()-
“LMNCaVK@! 10 }““'1‘(5?””1 %“’%6‘4 1004 Y IEF 42008 RTSSre.00mderne yubuko Yoo, () -

ﬁégiﬁf‘b% 62 %? g\q—&%ﬁ% HEENUP B 8OEIPD dt 1ICH R (Silicadna et Y hd TR o0& () -

Q dEVK@!! lale wilh a relali »tl\ small contact pressure. whereby damages are sunpressed al the
o wirng plate side and the clectrical conncclion 0 the inspeclion larget is stable,
permitting an enhanced service life of the wiring plate.

According to the ninth implementation, the tubular portion. constituted as o
tight wound spiral portion provides a stable electrical connection between the one and
the other p[upgcrs, permitting an enhanced teliability 1o be ensured of inspection

10 operation.

According to the tenth implementation, the auxiliary and main coil springs are
separaetd by the shielding tube part, to be frec of mutual interference, for an adequte
Inspection operation to be ensured, thercby permitting a stable operation.

According 1o the eleventh implementation, by exertion of the Tateral conclact

1D pressure, there are established two canduclion paths: o lirst Cr).nduc:iun path estublished

through the pair of plungers in current communication with each plhcr, having &

conductive sliding portion in which the stem part contacts the tubular part; and 1 second

conduetion path established through the pair of plungers in current communication with

each other via the tight wound spiral portion, having a conductive sliding portion in

20 which the tubular parf contacts the tight wound spiral poriion, whereby it is achived to

have the resistance suppressed the lower, and high-frequency characteristics such as
inductance the more enhuanced.

According ta the tweifth implementation. removal of the wiring plate from the

holder permits facilitated replacement of the plunger assembly, permitting a enhanced

74 ninenance service,

As will be seen from the {oregoing description, the present invention has been
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microconfactor probe and an electric probe unit, in which a plunger to be brought inlo

contact with an inspection target can be biased wilh a greater spring load than a plunger

23}

electrically connected to a wiring plate, thereby permitting the wiring plate to have an
enhanced service life, without reduction in inspeclion accuracy.

VWhile embodiments of the present invention have been described using

specific terms, such deseription is for illustrative purposes, and it is to be understood

10 that changes und variations may be made without departing from the scope of the

following cluims,

Industrial Applicability
The present invention is applicable to a microcontacior probe and an electric
15 probe uniy, in which a conduction path has a reduced number of sliding portions for
conduction, without increase in induclance nor resistance, thereby permilling an

enhanced accuracy of inspeclion.
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THE CLAIMS:

1. A microcontactor probe comprising:
an insulator formed with a support hole having an open end and a closed end;

a lead conductor cxposed inside the support hole at the closed end; and

a resilient conductive assembly fitted in the support hole and kept from falling, the

assembly comprising:
a first plunger exposed outside at the open end;
a second plunger contacting the lead conductor; and
a coil spring fitted on the first and second plungers, the coil spring having a
tight wound portion fixed to one of the first and second plungers and slidably

contacting on the other of the first and second plungers.

2. The microcontactor probe as claimed in ¢laim 1, wherein the first plunger has a

hollow part for accomunodating at least part of the tight wound portion of the coil spring.

3. The microcontactor probe as claimed in claim 1, wherein the second plunger has a

hollow part for accoimnmodating at least part of the first plunger.

4, The microcontactor probe as claimed in claim 1, wherein the first plunger is made

of Paliney No. 7 (registered trademark), and the sccond plunger is made of an Fe material.

5. An electric probe unit comprising a plurality of microcontactor probes according to

any preceding claim.



