
;e3e%!."P~$6$T%b16 December 2004 DESCRIPTION MICROCONTACTOR PROBE AND
ELECTRIC PROBE UNIT Technical Field The present invention relates to a
microcontactor probe, such as an electrically conductive miniature
contactor, socketpin (SCP); or thinprobe (THP), that has a plunger as a
needle member adapted for contact on a contact target, such as a liquid
crystal display substrate. TAB, or package substrate (PKG); to take out an
electric signal to be transmitted to external circuitry via a signal
t:ansmission line, such as a lead wire. The 10 present invention further
relates to an electric probe unit constituted with a plurality of
microcontactor probes. Background Art Conventional electric probe units for
electrical inspections, such as of a printed I5 circuit board's conductor
pattern or electronic device, employ microcontactor probes constituted with
a plunger as a conductive needle member, a holder For holding the plunger
to be axially movable to go in and out, and a coil spring for resiliently
biasing 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 to 20 resiliently contact a contact lat=er of
an object to be inspected. As such an example, there has been known a
microcontactor probe 100 shown in Fig. 13, as it is disclosed in Japanese
Patent Application Laid-Open Publication No. 70-2;9_ f9, in which a plan
per assembly 5 that has a pair of plungers 3 and 4 joined to both ends of a
coil spring ? is accommodated to be installed in support holes S and 9 ;)
formed in insulating,_ holders 6 and 7, allowing for reciprocal movement of
the paired plungers 3 and 4, while the installed plungers .3 and 4 are
urged to project outward and   16 December 2004  prevented from falling. In
the installed condition, the plungers 3 and .l accommodated in the support
holes 3 and 9 are prevented from falling, with their supped parts engaged
either with the lower holder f and the other with the upper holder 7, The
coil spring 2 has a tight 5 wound spiral portion 2a in an intermediate part
thereof. The intermediate tight wound spiral portion ?a has a !ength for
stem parts 3a and 4a of the plungers 3 and 4 `to contact thereto in a
waiting state (the 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 electrically connected 10 condition in, which a projecting end of the
upper plunger 4 resiliently contacts a lead conductor 71 that is fixed to a
wiring plate 10 laminated on the holder 7, by bringing a projected end of
the lower plunger 3 into resilient contact on the inspection target 12 of
the object of inspection. In the inspection, a conduction path L of
electronic signal develops. as shown by solid line arrows in rig. I"
extending from the inspection target 1 5 12 to the lower plum=er 3, for
conduction from the stem part a to the step part :la of the 



upper plunger 4 via the intermediate tight wound spiral portion ?a, and
passing the upper plunger 4, leading to the lead conductor 11, whereby the
inspection target 12 as a printed circuit formed on the substrate 13 can be
inspected for short-circuiting or disconnection. 20 In this condition, the
conduction path L that has to pass the single coil spring 2 includes the
intermediate tight wound spiral portion 2a, where significant fractions of
electric signals are linearly conducted in an axial direction of the coil
spring 2, thus preventing a high-frequency signal from flowing a coarse
Hound spiral portion of the mil spring 2 which would have an additional
inductance and an additional resistance. :'o In the microcontactor probe
100, however, the conduction path L includes, us shown in Fig. 1 , lower
and upper sliding portions .A and T3 for conduction between the   16
December 2004 -3 intermediate tight wound spiral portion 2a and the stew
parts 3a and 4a of the lower and upper plungers 3 and 4, respectively,
which two sliding portions A and B for conduction cause dispersion of
resistance, resulting in a reduced accuracy of inspection, as a problem. 5
Further, the microcontactor probe 100 goes unstable if the contact pressure
to be exerted by the plunger 3 on the inspection target 12 is not great to
some extent, as it gees rise to a high contact resistance due to such a
cause as a failure to a break an oxidised skin of the inspection target 12
for example. There is thus required a great contact pressure, which however
is concurrently exerted via the plunger 4 also on the lead conductor 11, 10
which means that in application to a mass production the lead conductor 11
is subjected to a great contact pressure imposed thereon every test (that
amounts to hundreds of thousands to miIlions 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 In therefore is desirable to
provide a microcontactor probe and an electric probe unit, in 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 December 2004 -4 Summary of the
Invention According to the present invention, there is provided a
microcontactor probe comprising: 5 an insulator formed with a support hole
having an open end and a closed end; a lead conductor exposed 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; 10 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.   16
December 2004 -5 Brief Description of Drawings Embodiments of the present
invention will be described solely by way of non limiting examples and with
reference to the accompanying drawings, in which: Fig. 1 is a perspective
view of an electric probe unit according to an embodiment of 5 the
invention; Fig. 2 is a longitudinal section of a microcontactor probe of
the electric probe unit of Fig. I; Fig. 3 is a longitudinal section of a
microcontactor probe of an electric probe unit according to another
embodiment of the invention; 10 Fig. 4 is a longitudinal section of a
microcontactor probe of an electric probe unit according to another
embodiment of the invention; Fig. 5 is a longitudinal section of a
microcontactor probe of an electric probe unit according to another
embodiment of the invention; Fig. 6 is a longitudinal section of a
microcontactor probe of an electric probe unit 15 according to another
embodiment of the invention; Fig. 7 is a longitudinal section of a
microcontactor probe of an electric probe unit according to another
embodiment of the invention; Fig. 8 is a longitudinal section of a
microcontactor probe of an electric probe unit according to another
embodiment of the invention; 20 Fig. 9 is a longitudinal section of a
microcontactor probe of an electric probe unit according to another
cmbodiment of the invention;  



16 December 2004 6 5 Fig. 10 is a longitudinal section of a microcontactor
probe of an electric probe unit according to another embodiment of the
invention; and Fig. 11 is a longitudinal section of a microcontactor probe
of a conventional electric probe unit. Detailed Description of the
Embodiments There will be detailed below embodiments of the present
invention with reference to the accompanying drawings. Like members are
designated by Iike reference characters. I 0 Fib, 1 shows an electric probe
unit PU according to a first embodiment of the 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 transformer Hl as
a relatively small repeating substrate fastened to a downside of the
performance board 1i2 by screws, and with at least one electric probe
module PM fastened to a 15 downside of the transformer Hl by screws. ?he
probe unit PU is supported by a computer-aided multi-axis positioning robot
called "tester" (not shown), so that the probe module PM can be set in an
arbitrary position within a designed spatial region with an optimal
attitude for inspection of a target (not shown), such as a printed circuit
board, a micro chip) or a semiconductor wafer, to be probed by electrical
contact for 10 acquisition or sampling of current data or signals, such as
of current conduction or performance checks. The electric probe module PM
is constituted by a substantially flat insulating module housing M1-1,
which is fastened to the transformer HI, and a target-dedicated array of a
plurality of (four in this case) electric probe blocks PB each respectively
25 made up by a matrix of hundreds or thousands of microcontactor probes 1
incorporated in the module housing MH, with their contacting Iower ends
exposed outside, at   18 December 2004 T designed distances of approx. 0.15
mm for example. Lack probe 1 is connected to a corresponding lead conductor
in a whine plate laminated in the transformer I-il. If the unit PU is fur
low-frequency service, the lead conductor may lie connected to an external
connection wire. F=. 2 shows an arbitrary microcontactor probe 1 of the
electric probe unit PU of Fig. 1. The probe unit PU has a lower probe
holder 6 as an insulting plate member fixed in the module housing MH. an
upper probe holder 7 as an insulating plate member laminated on the lower
probe holder ti, and a wiring plate 10 as an insulating substrate 10
laminated on the upper probe holder i end formed with lead 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 lower support hole S
formed therethrough with an inward step 8a provided near the lower end to
define a diameter-reduced end part, and tire upper holder 7 has a
cylindrical upper support hole 9 formed therethrough with an inward step 15
9a provided near the upper end to define a diameter-reduced end part.
Between the steps Sa and 9a. the lower and upper support holes S and 7 have
a matching larger diameter than at the diameter-reduced end parts. A
corresponding lead 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 lower plunger 3 as a conductive needle 20
member flanged at an intermediate part ;b to be axially slidably filled in
a large diameter portion of the lower support hole S, an upper plunger -1
as a conductive needle member hanged at an intermediate part ;b to be
axially .slidably lifted in a large diameter portion of the upper support
hole 9, and a coil spring 2 slidably fitted in the large-diameter portions
of the support holes li and 9 and compressed betwcen the 25 flanged parts
;U anti -16 of the lower and upper plungers 3 and 4. so that the plungers 3
and 4 are normally biased in opposite directions. As a result. the lower
plunger 3 is   16 December 2004 8 pressed at the Clanged part --,b against,
and kept from falling by, tire step 8a of the lower support hole 5, with a
conical tip of a needle head part 3 c thereof projecting outside, and the
upper plunger -1 is pressed at a conical tip of a needle head part do
thereof against a pad l la as a lower end of the lead conductor 11. -fhc
larva plunger 3 as well as the  upper plunder -1 is made of a tool steel
(SK) prepared with a Ni-plate and finished by an =1u-plate with an outside
diameter of 0.1 mm. The coil spring 2 is made of a spirally farmed piano
wire (SWPA) prepared with a Ni-plate (l.3 mm thick and finished by an
Au-plate 0.3 - 0.5 micrometer thick. The lower plunger 3 has a boss part 3d
above the flanged part 3b, and a stem 10 part 3a extending upward above the
boss part 3d. The upper plunger 4 has a boss part 4d under the flanged part
4b. The coil spring 2 has a tight wound spiral portion 15a constituting a
relatively long tubular portion 15 in the upper part, another ti<ht wound
spiral portion constituting a short tubular portion at the tower end, and a
coarse mound spiral portion extending therebetween. In each tubular
portion, wide regions of Au 1 a plates on neighbouring spiral parts of the
spring 2 are brought into tight contact, so that a significant fraction of
electric current can he substantially linearly conducted in the axial
direction. The long tubular portion 15 is press-tilted so as to 6e fined
firm for current conduction at its upper end, in an intergrating manner
onto the boss part ,d of the upper plunger 4. The short tubular portion
also is press-fitted so as to be fixed firm For current 20 conduction, on
the boss pare 3d of the lower plunger 3 The coarse wound spiral portion is
louse fitted about the stem part 3a of the lower plunger 3. This stem part
;a is slidably fitted far electrical connection at its top, into a lower
part of the land tubular portion ls. In the first embodiment, the tubular
portion 15, which is farmed as the tight wound spiral portion lea al one
end of the coil spring 2. is mixed firm on the upper 25 plunger 4. while
the lower plunger 3; which has the stem part ;a slidably contacting;' the
tight woundl spiral portion 15a, is tight fined in the other end o! the
coil spring 2.   16 December 2004 9 



More specifically, the lower plunger 3 which has the flanged part 3b, has
the needle head part c formed on one side of the Planed part ;b, and the
.stem part 3a as a relatively font shaft part integrally formed on the
other side of the flan=ed part ; h via the boss part d. The stem hart 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 (the state in which the loner
plum=er ? is kept from contacting a target 1? of inspection) as shown in
Fig. 2. and is formed with a slightly smaller diameter than the boss part
d. The upper pluneer 4, which has the flanged part 4b, has the needle head
part 4c formed on one side of the flanged part 46, and the boss part -4d
formed on the other side of the flanged part 4b. 10 The coil spring: ? has
the tight wound spiral portion 15a at one end, and the coarse wound spiral
portion in the remaining part. In the tight wound spiral portion l15 is
tight fitted the upper plan=er 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 portion is tight fitted the lower planner 3 by inserting the
boss part 3 as well as the stem part 3a inside 1 S the coil and having the
coil end wound tight on the boss part 3d, The tight wound spiral portion
15a has its axial Iength determined so that the axial distance between the
stem port 3a and the boss part 4d permits the lower plunger :o to be
adequately operable for inspection. .A resiliently expansive and
compressive conductive assembly of those 20 conductors (i.e, coil spring 2
and lower and upper plungers ~ and :l 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
loner plunger i positioned in the support hole S of the holder G. In the
installed condition, the loner and upper plungers and 4, which have the
needle head parts :ic and -1c projected at their 26 distal ends outside the
holders l and 7, respectively, are reciprocally movably accommodated in the
support hales S and 9. and prevented from falling. irrespective of   16
December 2004 10 resilient forces of the coil spring 2, by the flanged
parts .3b and 4b abutting on the steps ~a and 9a of the support holes S and
9. The probe 1 is constituted v ith the wiring plate 10 laminated on the
upside of the balder 7. By the lamination the upper,plunger 4 is forced
back inside the support . . _,.~, , . ~ S fOr;eLl I. aLir :n5l:le :he m,
.~..p~,Crt 



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 11a of the
lead conductor 11 of the wiring plate 10, thereby permitting electrical
connection. The probe 1 thus constituted can be used fur inspection by
bringing the needle head pert 3c info resilient contact at the conical tip
on the inspection tar=et 12 formed on 1D the substrate 13. In the
inspection, a conduction path LI of electronic signal develops, as shown by
solid line arrows in 1-'i~. ~, extending from the inspection Carnet 12 to
the lower plunger :~; Conconduction from the stem part 3a to the upper
plumer 4 via the tight wound spiral portion 1 Sa, and passim the upper
plun_~er 4, leading to the (pad l la) of the lead conductor 11, whereby the
inspection target 1. as a printed circuit formed on I 5 the substrate 1~
can be inspected for short-circuiting or disconnection. Like this, in the
microcontactor probe 1, the paired plungers 3 and :1 biased in opposite
directions by the coil spring 2 are electrically interconnected via the
tight wound spiral portion 15a (as the tubular portion hj, thus preventing
a high-frequency signal from flowing the coarse wound spiral portion of the
coil spring 2 which has an ZO additional inductance and an additional
resistance. There can be achieved reduction of inductance and resistance.
Further, because the tight wound spiral portion 15a (as the tubular portion
1~) is in an integrated condition for electrical conduction relative to the
plunger 4. (here is an interconnecting portion C therebetween that can
serve as a fixed part for conduction, _'~ not a sliding part therefor.
Under this condition. the conduction lath Ll constituted with the haired
plungers ; and -l and the tight wound spiral portion l;a (as the tubular
16 December 2004 portion 1>) has a single portion as a sliding portion D
for conduction, where the stem part a of the plunger 3 is brought into
sliding contact, thereby permitting the dispersion of resistance to be
minimized in inspection. I=i. d shows a microcontactor probe 20 according
to a second embodiment of  the present invention. Like members having the
same functions as those in the first embodiment are given like reference
characters and will not be described in detail. The probe 2f) has paired
lower and upper plungers 3 and d. The lower plunder to be brought into
contact with a target 72 of inspection is biased by an auxiliarypring 16
extended between the lower plunger and an upper probe holder 7 under a
larger spring load than the upper plunger 4 connected with a wiring plate
10. More specifically, the lower plunger 3 has a llan~ed part 3b, on one
side of which part 3b a needle head part 3c is funned; and on the other
side of mhtch part 3b, a boss part 3d is integrally formed. The upper
plunger .t has a flanged part 4b. un one side of which part 4b a needle
head part 4c in formed, and on the other side of which 1'a part -;b, a long
stem part 4a is integrally formed via o boss part 4d. The stem part .la has
a length that permits one end thereof to reach a tight wound spiral portion
Isa in a waiting state the state in which the lower plunger 3 is kept from
contacting a target 12 of inspection), and has a diameter slightly smaller
than that of the buss part 4d. In the second embodiment, as in the first
embodiment, a tubular portion lj ~t~ comprises the tight wound spiral
portion lea formed on one side of a coil spring 2. The lower plunger 3 is
firmly fixed with the boss part ;d press-fitted into the tight mound spiral
portion lea. The upper plunger 4 is joined to an end of a coarse wound
spiral portion with the stem pmt 4a and the boss part ~Id inserted into the
coil and the coil end light wound on (he boss part 4d. With the plunger
assembly thus constituted. as in the first embodiment. the upper plunger 4
is positioned in a cylindrical upper support hole 9 of a holder 7 and the 



16 December 2004 12 loner plunger ; is positioned in a cylindrical lower
support hole 8 of a holder 6 to be mounted to the holders 7 :and 6, and the
wiring plate 10 is stacked on an upper side of the holder 7, whereby the
needle head part 4c of the upper plum>er :1 is brought into contact with a
pad I la of a lead conductor 11 to provide electrical connection, In the
second embodiment, the auxiliary spring 16 is made 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 with the coil spring'?. More specifically, the auxiliary spring
76 is made of a coil spring having an adequately larger diameter than the
coil spring ? and is inserted into the support hole '~' 10 formed to have
an adequately larger diameter than the support hole J, to be extended
between a bottom surface 76 of the holder 7 and the flan~cd part _ b formed
to have an adequately larger diameter. With the microcontactor prove ~0
thus constituted, the conical tip of the needle head part sc of the lower
plunger 3 is brou~_ht into resilient contact with the tar~~et I_' of 1J
inspection formed on a substrate 73 for inspection. .~s shown by solid line
arrows in Fi~=. 3, a conduction path L2 of signals in inspection ewends
from the tar~et 72 Ihrou~h the lower plunger 3 to reach the tight wound
spiral portion ha, and extends throwh the portion ISa to the upper
plunger=1, and reaches the lead conductor I I (pad 11a) throuh the plun~yer
4. 'fl In Ibis state, the tight wound spiral portion I>a (tubular portion
Is) is in an integrally conductive state with the lower plun~er ~, and a
connecting portion E thereof is not a slidin~ conductive portion but a
fixed conductive portion. Under this conditic;n, the conduction path L2
constituted with the paired plun~~ers 3 and -4 and the ti~~ht wound spiral
portion lea (tubular portion ls) bus a single portion as ~ slidin; portion
f for 'p cot:duction, where the stem part .la of tl;e upper plun~~er ~4 is
brought into sliding cont;tct wish the li`~Itt wound spiral portion lea
(tubular portion I~), Ihcrchy permiltin~, the   16 December 2004 13
dispersion of resistance to be minimized in inspection. Further, in the
microcontactor probe '(l. a total spring load of the coil spring and the
auxiliary spring 16 acts on the lower plunger 3. so that the lower plun~uer
3 can be brou~~lU into resilient contact with the tar7e! 1? of inspection
at a lar~_er contact a pressure. On the contrary, a spring load of the coil
sprin~~ ? only acts on the upper plun.~er 4, so that the upper plunger -I
can be brought into resilient contact with the wiring plate 10 (pad 1 I a)
under a smaller contact pressure. Thus, in addition to the functional
effects of the above-described nocrocontactor probe L, tfte microcontactor
probe ~0 prevents decrease in stability of 



10 contact with the tar~et 1. of inspection; minimizing damage to the
wiring plate 10 (pad 11a), thereby increasing the life of the wiring plate
10. Further, the miciocontactor probe ~0 has the auxiliary spring 16
mounted to provide a coaxial double spring coil structure mith the coil
spring ? that can be mounted in a small space, which does not increase the
size of Ilte device. 1 a Furthermore, the micrucontactor probe =0 has a
double coil spring structure comprising= a coil sprin_; as the auxiliary
spring 16 and the tight wound spiral portion Jsa of the coil spring 2 in a
con-interference structure where the both springs do not en=age with each
other, which ensures proper inspection. Another non-interference structure
can be realized H~ilh a double structure of two coil springs having
opposite '?0 winding directions. Fig. a shows a microcontaciorprobe 21
according to a third embodiment of the present invention. The probe ?1 has
the same structure as that of the above-described microcontactor probe ~0
except that it has a stepped llan~ed part 3b in a lower plunger i. More
specifically, the flanged part _ b of rite plunger 3 according to the third
embodiment is consituted with a large-diameter Ilan~ed part : a having a
larger diameter than chat of nn auxiliary spring l li :md contacting a coi!
end oC the auxiliary   16 December 2004 -14 spring 16, and a small-diameter
flanged part 3f integrally formed on one side of the Iarge diameter flanged
part 3e and insertable into the coil of the auxiliary spring 1G, on which
part 3f a boss part 3d is formed. Thus the microcontactor probe 21 properly
has the same functional effects as those 5 of the microconiactor probe 20
and also secures stable operation of the lower plunger 3 by mounting the
plunger 3 with the small-diameter flanged part 3f inserted into the coil of
the auxiliary spring 16. 10 15   16 December 2004 15 Fig. 5 shows a
microcontactor probe 24 according to a sixth cmbodiment of the present
invention. The probe 24 has a tubular portion 15 constituting a tight wound
spiral 



portion 15a formed at one side of a coil spring 2, which portion 15a is
inserted at its front cnd into a tubular part formed in a lower plunger 3
to be fixed thereon. An upper plunger 5 4 has a stcm part 4a brought into
slidable contact with the tight wound spiral portion ISa and is joined to
the other end side of the coil spring 2. More specifically, the coil spring
2 has at its one end the tight wound spiral portion 15a and at its
remaining part a coarse wound spiral portion. The portion 15a constitutes
the tubular portion 15 that pemits linear flow of signals. 10 The lower
plunger 3 has a flanged part 3b, on one side of which part 3b formed is a
needle head part 3c. The needle head part 3c has an inside part hollowed
out to form a tubular part having an opening at the flanged part 3b side.
The tubular part is, in this cmbodiment, formed with a step to have a
small-diamctcr tubular part 3h at the bottom 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 4c 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. S (the state where the lower plunger 3 is kept from being in
contact with a target 12 for inspection), and has a   16 December 2004 16
slightly smaller diameter than that of the boss part ~d. The tight wound
spiral portion 15a (tubular portion 15) is at its front end pressfitted
into the small-diameter tubular portion . h to be fined. At an end of the
coarse wound spiral portion, the stem part ~a and the boss part 4d are
inserted into the coil to have the coil end tightly wound on the boss pan
4d to join the plunger ~ to the call. The fixation of the top end of the
tight wound spiral portion 15a can be additionally done by soldering in
addition to the press fitting, to improve electrical performance. In the
plunger assembly thus Constituted, the upper plunger 4 i5 positioned inside
a support hole of a holder 7 and the Power plunger 3 is positioned inside a
support hole of a holder 6 to fix them to the holders ? and 6, and a wiring
plate 10 is stacked on the upper surface of the holder 7, whereby the
conical tip of the needle head part ~c of the plunger 4 is brought imp
contact with a pad 11a of a lead conductor 12 of the wiring plate 10 for
electrical connection. Further, the microcontactor probe ?4 has, like the
microcontactor probe 20, a coaxial double coil spring structure with an
auxiliary spring 16 made of a coil spring positioned outside the coil
spring ?, to bias only the lower plunger 3 to the target 12 of inspection.
A conduction path L5 of signals in inspection with the microcontactor probe
24 calends, as shown by solid line arrows in Fig. 5, from the target I2
through the needle head part 3e of the plunger 3 to reach the tight wound
spiral portion 15a, and from the portion 15a through the stem part 4a to
reach the lead conductor 11 (pad 11a) through the plunger 4.. In the
conduction path h, the tight wound spiral portion 15a and the aecdle head
pan 3c constitute a fixed pan J for conduction. The path LS has a single
portion as a sliding portion K for conduction, where the stem part ~a of
the plunger 4 is brought into sliding contact with the tight wound spiral
portion lpa (tubular portion 15), thereby   16 December 2004 17 permitting
the dispersion of resistance to be minimized in inspection. In the
mierocontactorprobe 24 thus cotrsticuted, the tubular portion 15 made of
the tight wound spiral portion 15a is at its front end fitted into the
tubular part (a smalldiameter tubular part .3b) of the plunger 3 to be
firmly faxed, so that a stable electrical connection with the plunger 3 can
be obtained. Further the tubular portion 15 of the tight wound spiral
portion 1~a is in the remaining part in a free. state in the
circumferential direction. so that an adequate lateral load can be applied
to the stem part 4a of the plunger 4, which provides a stable electrical
connection. Thus the microcornactor probe 24 has the same functional
effects as those of the above-described microcontactor probe 20 and
further. provides stable electrical connection of the tubular portion 15
comprising the tight wound spiral portion 15a between the lower arid upper
plungers 3 and 4, which ensures more reliable inspection. Fig. G shows a
microcontactor probe 25 according to a seventh embodiment of the present
invention. The probe 2~ has the same structure as that of the
abovedescribed microcontactor probe except that the probe 25 has a
shielding rube 3f as an extension of a lower plunger 3 between a coil
spring 2 and an auxiliary spring 16 serving as a partition between the
springs 2 and 16. 



Thus the microcontactor ptnbe 2~ has simrlar functional effects as those of
the probe 24 and further secures adequate inspection by partitioning the
auxiliary spring 16 and the coil spring 2 with the shielding tube 3f to
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 that it has a tubular portion 15 providing linear flaw
of signals constituted with an upper plunger 4 and a coil spring 2. More
specifically; the probe 26 has the tubular portion 1~ constituted with two
1B December 2004 18 tubular portions. a tubular part I ~b as an extension
of the plun<=er 4 and a tiht wound spiral portion l ~a formed on one side
of the coil sprin~~ 2. r1 lower plun~er s has a stem part a slidably
inserted into the tubular part lib. The paired plungers 3 and 4 are aligned
movably in the axis direction with the :i stem part ;a inserted into the W
tutor part 7;6. The coil ,prim 2 is disposed outside the tubular part hb
and the stem part :a. The tight wound spiral portion lia is brought into
slidable contact with the tubular part lsb with one end thereof joined to
the plunger . The other end of the spiral portion lea is joined (o the
pluner ~4. Thus the paired plungers 3 and 4 are joined together. More
specifically; the plunger ; has a flanged part 3b, on one side of which
part . b a needle head part ;c is formed, and on the other side of which
part _ h a long stem part =a is integrally formed through a boss part 3d.
The plunger ~t has a hanged part db, on one side of which part 4b a needle
head part 4c is formed, and on the other side of which part -ld a boss port
-td is integrally formed. The tubular part lib is ewended to tl:e boss part
4d to be integrally formed with the plunger d. A hollow part de of the
tubular part I ~b reaches at the needle head part 4c side the middle part
of the needle head part 4c and is communicated with the outside through a
plating hole 4f formed at the end of the needle head part 4c. The plating
hole df is provided for good flow of plating liquid and serves to stabilize
plating ?0 on the waft of the hollow earl .1e and minimize sliding
resistance of the stem part , a.  The coil spring_ 2 is constituted at one
end thereof with a tight wound spiral portion 1sa and at the other end
thereof with a coarse wound spiral portion. In the tight wound spiral
portion 1=a. the plunger 3 is fixed with the s;em part .a inserted into the
coil and the boss part ~ d press-Citted to an end of the coil. To an end of
the coarse wound spiral portion, the plun~~er -1 is joined with the tubular
part is inserted into the coil outside the stem part 3a and an end of the
coil tightly wound on the boss part 4d.   16 December 2004 19 The plunger
assembly thus constituted is mounted, as in the first embodiment
(microcontactor probe I), with the pIungcr.t positioned in a support hole 9
of a holder 7, the plunger 3 positioned in a support hole 8 of a holder 6,
and a wiring piste 10 stacked on an upper surface of the holder 7. 5 This
mounting realizes the micromnsactor probe 36 is a waiting state (she stain 



where the plunger 3 is kept from being in contact with a target 12 of
inspection) as shown in Fig. 7 in which the needle head part 4c of the
plunger 4 is brought into resilient contact with a pad 11a of a lead
conductor 11, and the needle head part 3c of the plunger 3 is projected
outside, being prevented from falling. In this state, the I 0 tubular pan
ISb and the tits wound spiral portion ha 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 3a have respeotive lengths tbat provide appropriate insertion of
the stem part 3a into tbc tubular part lib in the waiting state, and allow
the plunger 3 to b= pushed back in inspection. I 5 The miaornntactor probe
26 tbus constituted applies lateral contact pressure with the coil Spline 2
having flexibility to the paired plungers 3 and ~ in the direction
perpendicular to the central axis. The lateral contact pressure provides
two conduction paths by a sliding posvon Q for conduction where she stem
pan 3a contacts the tubular part lib (tubular portion Ii) to conaea the
paired plungers 3 and 4 with each other to 2D form a first mnductiolt path
L6, and by a sliding portion R fur conduction where the tubular pan lib
contacts rh= ticfts wound spiral pea lie (tubular portion 1~7 t0 connect
the paired plungers ~ and 4 throus.~. t th= tight wound spiral portion isa
so form a second conduction path L7. More specifically, signals in
inspection with the probe 26 are transmitted along the first conduction
path L6 and the second conduction path i7 as shown by solid line arrows in
Fig. G. The first conduction path L6 extends from the target 12 of
inspection   16 December 2004 20 to tha lower plunger 3, and through the
stem part 3a to the tubular part 17b and the upper plunser 4, and through
the plunger 4 to the lead conductor 11 (pad 11a). The second conduction
path L7 extends from the target 1? to the lower plunger 3, and from the
boss part 3d through the tight wound spiral part Isa and the tubular pari
13b to the 5 upper plunger 4, and through the plunger 4 to the lead
conductor 11 (pad 11 a). The first and second conduction paths L6 and L7
are constituted without the coarse wound spiral portion of the coil spring
2, which prevents increase of inductance and resistance caused by the flow
of high-frequency signaIS is coil, thereby to reduce inductance and
resistance. 10 The tilt wound spiral pan 13a is firmly fixed on the plunger
3 in an integrally conductive state with the plua~er 3, sa that their
connecting portion F dots not constitute a sliding portion far conduction
but a fixed portion for conduction. The Tubular part lSb is an extension of
the plunger 4. Thus en integrally continuous conduction path is formed
through the spiral portion 13a and the tubular part 15b. 15 Under this
condition, the first conduction path 16 has a single portion as a sliding
portion Q for conduction, where the Stem part 3a of the plun~tr 3 is
brought into sliding contact with the tubular part ISb. The second
conduction path L7 has a single portion as a sliding portion 12 for
conduction, where the tubular part 156 is brought into sliding contact with
the tight wovnd~ spiral portion 15a. Each of the first and second 20
conduction paths L6 and L7 has a single sliding conduction portion, thereby
permitting the dispersion of resistance to be minimized in inspection.
Accordingly, the microcontactor probe 2b with the first and second
conduction paths L6 and L7 provides more stable conduction of inspection
signals under lower resistance as compared with the above embodiments with
a single conduction path. 



Fig. S shows a microcontactor probe 26a according to a modification of the
eighth embodiment of the present invention. The probe 2ba has the same
structure a5   16 December 2004 21 that of the probe ?6 except that a
single holder ~0 is used and an upper plungar 4 has a differentshape.
7vlore specifically, the holder 50 is made of a insulating material having
an =FProp^=!= thickness that allows the hollowing out of a support hole 5Ua
for 5 accommodating upper and lo~er plungers 3 and 4 biased in apposite
directions by a coil spring ?, which plungers arc reciprocatingly movable.
The support hole SOa iS provided with a step 50b near an opening opposite
to a wiring plate 10 to prevent the plungers from falling out. The upper
plunger 4 is Constituted with a needle head part 4e and a boss part 4d 10
integrally formed on the rear side of the needle head part 4c, without a
flanged part 46 as shown in the above embodiment. In the probe 26a, the
plunger assembly constituted with the paired plungers 3 and 4 joined to the
coil spring 3 is. as in the probe 26, inserted from an opening opposite to
the step 50b side with the plunger 3 at the front, into the support hole
~Oa to be l 5 engaged at a flanged part 3b with the step 50b, to prevent
the plunger 3 from falling out, and the wiring plate 10 is stacked on the
holder zo bring the needle head part ae 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 demounting the wiring plate
10 from the holder 50. Thus the probe 26a l0 improves workability is
maintenance as well as providing the functional effects of the probe 26.
Further, this structure can also be applied to the microcontactor probe 1
to improve workability in maintenance. Fig. 9 shows a microcontactor probe
27 as a modification of the first _'8 embodimem of the present invention.
The probe ?7 corresponds to an up-down 



inverted structure of the probe i of Fig. Z, such chat a roil spring 2 has
tight wound   16 December 2004 22 spiral portion 15a as a tubular portion
li formed at the side of an inspection target 12, to be fixed at a lower
card thereof an a boss pan 3d of a loner pluager 3, aad an upper plunger 4
has a stem part 4a slidably contacting at the lower end on an inside of an
upper end of the tubular portion 1~. There can be achieved similar effects
to the first 5 embodiment. Fig. 10 shows a microeontaetor probe 28 as a
variation of the modification of the first embodiment. The probe 28
cotrtspondS to an elongated and/or diameter reduced structure of the probe
27 oflig. 9. Note that lower and upper holders 6 and 7 have another holder
60 interposed therebetween and formed With a support hole 61 3 0 matching
in diarnettr with support holes 8 and 9 of the Iower and upper holders 6
and 7. Moreover, a lower plunger 3 made of Paliney No. 7 (Pd 3S%, ~ 309r,
Pt 103'o, Au 10'n, Cu 149a, and Zn 19o) has a short stem part 3a, and an
upper plunger 4 made of a quenched Fe material preapred with an N plate and
finished with an Au plate has a wet! conductive Iong stem part 4a. This
stem part 4a is by far longer than that stem part 15 5a_ The upper plunger
4 needs a processing with higher provision than the lower plunger 3. The
upper plunger 4 may be scarecely substituted with another size. The lower
plunger 3 may well be substituted with a variety of different types,
allowing for short pitch targets to be coped with. Further, the upper
plunger 4 has an excellent workability. To the contrary, 20 Paliney No. 7
as a precious metal is high of hardness, resistive to abrasion, high of
conductivity, resistive to surface oxidation, and small of rise of
resistance_ When the: surface is stained by soldier or the like, it can be
shaved for reuse: The lower plunger 3 thus has a flat distal end 3e. As
will be seen $om the foregoing embodiments, there is dixloSed herein a 25
microcontnctorptnbe as a first implementation of the present invention in
which a pair of plungers biased in opposite directions by a main coil
spring err accommodated in a  



16 December 204 23 reciprocally movable manner in a support hole provided
in a holder made of insulator, either plunger being installed to be
projected outward and prevented from coming off and the other plan=er being
installed to be electrically connected to a wiring plate laminated on the
holder, wherein at least one o: the plan=er.s and tire main coil sprin,; i
has formed therein a lobular portion allowing for a linzar t7om of 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
tubular portion. According to the first implementation, there are three
cases: one in which the I O lubulor portion is formed simply in the main
coil spring, another in which it is formed simply in a plun~~zr, and the
other in which both main coil spring and plunger are formed with tubular
portions. In any case, the pair of plungzr.s blas2d in opposite directions
by the main coil spring are electrically connected by thz tubular
portion(s), thereby preventing a high-frequency si~_nal from spirally
flowing a coarse wound spiral 15 portion of the coil spring which has an
additional inductant:e and on additional rcsistancz, thus achieving
reduction of inductance and resistance. I'urthcr. because the tubular
portion is in an integrated condition for electrical concluclinn relative
Lo the one plun~;zr, (here is an interconnecting portion therebetHeen that
con serve as a Cixed part Cor conduction, not a sliding part therefor.
Under this '.;'t1 conclion, the conduction path constituted with the paired
plun~ers and the lobular portion has a sinle portion as a sliding portion
for conduction. u~hzre the other plunger is brought into sliding contact;
thereby pzrmittin~ the dispersion of resistance to be minimized in
inspection. It is note) that the phrase "the plunger is in an inlzgratcd
condition for electrical conduction to the tubular portion" means, in the
case oC a tubular portion longed in the main coil spring, that the tubular
portion 1s integrally' connected to the   16 ~e~,amb~r 2004 24 



plunger by means of press_fitting. soldering . brazing. or the like, and is
the case of a tubular portico formed in the plunger, either that the
tubular portion is integrally connected to the plun~_er by means of
press-fitting. soldering, brazing. or the like or that the tubular portion
is integrally formed in the nltrn~er. r\ccordin~ to a second implementation
of the present invention, in a microcontactor probe according to the first
implementation; the tubular portion comprises 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 part slidably cont:tctin the tight wound
spiral portion, to be connected to the other end of the main coil spring. t
0 According to the second implementation, the one plunger and the ti~ht
wound spiral portion arc interconnected by a fixed part 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 he minimized in
inspection. I ti According to a third implementation of the presort
invention, in a miaocontactor probe according to the first implementation.
the tubular portion cornpriscs a tubular part as an extension of the one
pluncr, the other plun fuer is slidably inserted into the tubular part, and
the main coil spring is inserted inside the tubular part for biassing the
one and the other plungers to be spaced from each other. ~~0 ,lccording to
the third implcrncntation, the conduction path comprises the pair of
plun_crs and a tubular part, with the c?ne plun~er bein~ lore-=rated with
the tubular part to constitute a continuous conduction path that has a
sinle sliding purl for conduction, where the other plum=er is brou=ht into
contact on the tubular part. thereby permitting the dispersion of
resistance to be minimized in inspection. According to a fourth
implementation of the present invention. in a micrucnntnctnr probe
according to any of the first to third implementations, that one of   16
December 2004 25 the pair of plungers which contacts the inspection target
is biased, with a greater spring load than the plunger electrically
connected to the wiring plate, by an auxiliary spring installed between the
plunger and the holder. S According to the fourth implementation,
electrical connections of the plungers can be ensured, to the inspection
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 past, to
constitute a non-bindable interference-free structure relative to a coil
16 December 2004 26 portion of the main coil sprin~ in the tubular part, so
that the auxiliary and main coil springs are kept from mutual
ineterference, allowing an ensured adequate operation for inspection.
Further, tlttre is disclosed herein a mierocontactor probe as an eighth 5
implemenzadon of the present intention in which a main coil spring and a
plunger biased by the main coil spring toward the side of an inspection
target are accommodated in a reciproeallv movable manner in a support hole
provided in a holder made of insulator and in which, upon an inspection, a
wiring plate laminated On the holder and the inspeuion target are
electrically interconnected by the main coil spring and the 10 plunger,
wherein, the main coil spring has a tubular portion formed as a tight wound
spiral portion at one end side thereof) and the tubular portion is
electrically connected at one end thereof to the wiring plate and joined at
the other end thereof to the plunger which has a stem pan slidably
eontactin_e the tubular portion, end wherein the plunger is is biased
toward the inspection tatCct side, by am aulitiary spring installed between
the 1 S plunger and the holder; with a drcater sprin~ load than at the end
of the tubular portion eIectriealiy connected to the wiring plate. 



According to the sixth implementation, the plunger, which is biased by the
main coil spring and brou~ltt into contact with the inspection target, is
electrically connected to the wiring plate via the tubular portion
constituted as a tight sound spiral 2D portion, thus preventing a
hilt-frequency signal from flowing a coarse wound spiral portion of the
coil spring which has an additional inductance and an additional resistsee,
thareby permitting reduction of inductance and resistance. Under this
condition, the conduction path has a single portion as a sliding portion
for conduction) where a stem part of the plunger crontacdn_ the inspection
target 35 is brought into stidable contact on the tubular portion made as a
ti_ht wound spiral portion, thereby petmining the dispersion of resistance
to be minimizing in inspection.   1 B'l7ecember 2004 27 Mortover, the
elimination of a plunger at the wiring plate side allows for commensurate
reduction in number of components and length of conduction path. Further,
for electrical connection, the plutt~er is adapted to resiliently contact
the inspeuion career with a relatively )urge contact pressure, and tha
tabular portion 5 constituted as a tight wound spiral portion is adapted to
resiliently contact the wiring plate with a relatively small contact
pressure. According to a seventh implementation of the present invention,
in a . microcomaaor probe according to the first; fourth) fifth, or sixth
implementation, the tubular portion comprises a ti,ht wound spiral portion
formed at one end of the main 10 coil spring and fixed; by fitting a distal
end part of the tight wound spiral portion, in a tube part formed in the
one plunger) and the other plunger has a stem part slidably contacting the
tight wound spiral portion, to 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 fining a distal
end part thereof in the tube part of the one plunger, with a stable
electrical connection achieved relative to the one plunger. Further) the
tubular portion constituted as a tight wound spiral portion has the other
part than the distal end pan thereof free in the circumferential direction,
so that an adequate lateral load can be applied to the stem part of the
other plunder, thereby 20 achieving a stable electrical connection. 



According to an eighth implementation of the present invention, in a
microcontador 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 to the tenth implementation, the
auxiliary and main coil springs are separactd by the shielding tube pan, to
be free of mutual interference, for an adequte   16 December 2004 28
inspection operation to be sasured. According to a ninth implementation of
the present invention, in a . microcontactor probe act:ordin~ to the first
implementation, the tubular portion comprises two tubular portions as
combination of a tubular part as an extension of the 5 one plunger and a
tight wound spiral portion formed at one end side of the main coil sprint:,
the other plunger has a stem pan to be slidably inserted into the tubular
portion, the pair of plungers are arrayed to be mutually axially movable
b,' inserting the stem part into the tubular portion, and the main coil
spring is disposed outside the tubular portion and the stem part and
connected to the pair of plungers, with the ti~ftt wound 10 spiral portion
sIidably contacting the tubualr part, to he joined at one tad side thereof
io the other plungtr and at the ocher end side thereof to the one plunger.
According to the ninth implementation, the main coil spring is adapted by'
its flexibility to exert, on the pair of plungers, a contact pressure in a
lateral direction substantially perpendicular to the center axis. By
exertion of the Lateral contract 15 pressure, there are established two
conduction paths: a first conduction path established through the pair of
plungers in current communication with each other, having a conductive
sliding portion in which the stem part contacts the tubular part; and a
second conduction path established through the pair of plungers in current
communication with each other via the tight wound spiral portion,. having a
conductive sliding ponion in 20 which the tabular pari comacts the tight
wound spiral portion. The two condcution paths each has a single sliding
part for conduction, thereby permitting the dispersion of resistance to be
minimized in inspection, According to a tenth implementation of the present
invention, in a microcontactor probe according to the first, second, or
eleventh implementation, the ?a support hole is pierced in the holder,
having a stepped part for falIing prevention sinmple near an opeing at the
opposite side of the wirinu plate.   16 December 2004 29 According to the
tenth implementation, removal of the wiring plate froth the holder permits
facilitated insertion and takeout of the plunger assembly relative to the
Support. As will be seen from the foregoing description. according to the
first 5 implementation: 



(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 from spirally flowing a coarse wound
spiral pottion of the coil spring which has an additional inductance and an
additional resistance, thus achieving reduction of ~ 0 inductance and
resistance; and (2) the tubular portion is in an integrated condition for
electrical mnduetion relative to the one plunger, there is an
interconnecting portion therebetween that can serve as a fired part for
conduction, not a sliding pan therefor) under which condition, the
cronduction 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 contact, thereby permitting the
dispersion of resistance to be minimized in inspection, whereby it is
achieved to provide a mitrocontactor probe and an electric probe unit, in
which a conduction path has a reduced number of sliding portions for
conduction, ?0 without increase in inductance nor resistance, thereby
permitting an enhanced accuracy of inspection. According to the second
implementation) the conduction path bas a single portion as a sliding
portion for conduction, where the other plunger is brought info sliding
contact, thcrtby permitting the dispersion of resistanrx to be minimized in
~5 inspection, resulting in an exhanced inspection accuracy. According to
the third implementation, the conduction path has a sin_le sliding   16
December 2004 30 part for conduction, where the other plunger is brought
into contact on the tubule part, thereby permitting the dispersion of
resistance to be minimized in inspection, resulting in an exhanced
inspection accuracy. 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 pressure, 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 the wiring plate
side and the electrical connection to the inspection target is stable,
permitting an enhanced service life of the wiring plate. 19 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 interference) allowing an ensured adequate operation
for inspection, thereby permitting a stable operation. According to the
eighth implementation, in addition to the effects of the first 15
implementation) the elimination of a plunger at the wiring plate side
allows for 



commensurate reduction in number of components and length of conduction
path, thereby pemnitting enhanced assemblying nature and high-frequency
performance.   16 December 2004 31 further, fm eletrical connection, the
Plunger i5 adopted to resiliently contact the inspection target with a
relatively I;trPc contact pressure, and the tuhular porlicut constituted as
a ti=ht wound spiral portion is adapted to resiiicntly contact thr vs trine
ofatc wish a relat:vela srnull contxt Pressure. whereby dama_es ore
sttnnrcsse al the ;) wiring plate site and tl:e electrical connection to
the inspection lar~el it stable, purrnittin~~ an enhanced service life of
the wirin~~ Pla,e. According in the ninth implementation, the tubular
portion. constituted as n ti,_~ht mound spiral portion provides a stable
electrical connection heW cen the one and the other hlt;n~~crs, pcrminin,=
an enhance reliability to be ensured. oC inspection 10 operation. rlccordin
to the tenth implementation, the au.ailiarv and main coil sprin~s arc
st:paractti by the shielding; tope part, to be fret oC mutual interference,
Cor an .dequt~ inspection operation to be ensured, therchy penniiin~~ a
stat:lc operation. Accorclin~~ to the eleucnth implcmcnt;rtion, by exertion
oC the I:uer.l conclact ! 5 pressure, there are established vvo conduction
paths: ;, first conduction Path established throos;h the pair <.f Plumors
in current communication mith each other, having . conductive slidine
portion in which the stem Part contacts the tubular part: and a second
condt:ction p;tth established through thu pair of plun~,crs in current
communication with each other siu the tight wound spiral portion, Itav;n~ a
conductive slitting portion in ~0 which the tubular pare contacts the
ti~~ht wound spiral portion, wherey il is acltived to hwe the resistance
suppressed the lower, and high-frequency characteriaics such as inductance
the more enhanced. :lccordin ~ try the weifth intP lernenlanon, removal of
the wirinu~ plate from the holder Permits facilitated replacement of the
plunycr assembly, hermittin~~ a enhanced mnimcnance son ice. :1s will be
seen from th c forc~aoin!~ description, the present imenlion hx burn 



16 December 2004 32 made in consideration of a preferable contact condition
that can be implemented tvith a small contact pressure such as when a
wiring plate has an ,Au-plated copper film as a conductive part. and it
also is an object of the present invention to provide a microconlactor
prube and an electric probe unit. in which a plunger to be brou~~ht into 5
contact with an inspection target can be biased with a ~reatzr sprin~_ toad
than a pluner electrically connected to a wiring plate, thereby permitting
the wiring plate to have an enhanced service life, without reduction in
inspection accuracy. \\'hile embodiments of the present invention have been
described using specific terms. such description is for illustrative
purposes, and it is to he understood I () that changes and variations may
be made without departing from the scope of the ft~llowin~ claims.
Industrial Applicability The present invention is applicable to a
microcontactor probe and an electric 15 probe unit. in which a conduction
path Eras a reduced number of slidin~~ portions for conduction, without
increase in inductance nor resistance, thereby permining an enhanced
accuracy of inspection.   16 December 2004 33 THE CLAIMS: 1. A
mierocontactor probe comprising: an insulator formed with a support hole
having an open end and a closed end; 5 a lead conductor exposed 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 10 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 claim I, wherein the first plunger has a
1 S hollow part for accommodating 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 accommodating at least
part of the first plunger. 2d 4. The microcontactor probe as claimed in
claim 1, wherein the first plunger is made of Paliney No. 7 (registered
trademark), and the second plunger is made of an Fe material. 5. An
electric probe unit comprising a plurality of microcontactor probes
according to arty preceding claim. 25 /N4/N4z/Nf*(/NL//N$/N/Nc/N
/Nc/N/N)/NFz/N)`/Nt-/N''/Np/N*/N/NM/N/N-G/Nf/N-/N/N30/N*/Nf'/N/NLD
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