
DESCRIPTION CONDUCTIVE CONTACT HOLDER AND CONDUCTIVE
CONTACT UNIT 5 TECHNICAL FIELD [0001]The present
invention relates to a conductive contact holder and a
conductive contact unit that contains at least a
signaling conductive contact that inputs and outputs a
signal to and from a predetermined circuitry, and 10 a
grounding conductive contact that supplies a ground
potential to the circuitry. BACKGROUND ART
[0002]Conventionally, in a technological field of
electrical characteristic testing of a semiconductor
15 integrated circuit, there is a known technology
related to a conductive contact unit provided with a
plurality of conductive contacts, each of which is
arranged correspondingly to an external connecting
terminal of the semiconductor integrated circuit. Such
a conductive 20 contact unit has a structure having a
plurality of conductive contacts, a conductive contact
holder having openings that accept the conductive
contacts, and a test circuit that is electrically
connected to the conductive contacts (for example, see
Patent Document 1). 25 [0003]Generally, each of the
conductive contacts included in the conductive contact
unit is classified into: a signaling conductive
contact that inputs and outputs an electrical signal
to and from the semiconductor integrated circuit, that
is, an test object; a grounding conductive 30 contact
that supplies a ground potential:to the semiconductor
integrated circuit; and a power-supplying conductive
contact that supplies driving power to the
semiconductor circuit. Each of the conductive contacts
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realizes the function thereof by being electrically
connected to a signal generating circuit, for example,
provided in the test circuit. [0004]A holder substrate
that contains the conductive 5 contacts, is generally
made of a conductive material, and has a potential
equal to the ground potential. Because this holder
substrate can cause a short circuit if the holder
substrate is brought in contact with an electrode on
the circuit substrate, or an electrode on the test
object, 10 it is necessary to provide an insulating
layer. This insulating layer is often formed by
coating. [0005]On the contrary, on the inner
circumference of an opening where the grounding
conductive contact is inserted, a surface process,
such as gold plating, is provided in 15 some cases to
improve electrical contact and prevent abrasion.
[0006]When the insulating layer is to be formed over
the holder substrate, and the surface process is to be
provided as described above, the insulating layer is
at 20 first formed by coating, the openings are formed
thereon to accept these types of conductive contacts,
and subsequently surface process, such as gold
plating, is provided. [0007]Patent Document 1:
Japanese Patent Application Laid-open No. 2002-124552
(FIG. 1) 25 DISCLOSURE OF INVENTION PROBLEM TO BE
SOLVED BY THE INVENTION [0008]When the holder
substrate is subjected to the surface process, such as
gold plating, as described above, 



the holder substrate is dipped into a strong alkali or
30 acid; however, because a known insulating layer is
made of a material such as epoxy resin, corrosion can
occur in this dipping process. [0009]The present
invention is developed to solve the  problem above,
and to provide a conductive contact holder and a
conductive contact unit with improved corrosion
resistance of the insulating layer, as well as with
excellent durability. MEANS FOR SOLVING PROBLEM [0010]
A conductive contact holder according to an aspect of
the present invention contains at least a signaling
conductive contact for inputting and outputting a
signal to and froma circuitry,
andagroundingconductivecontact that supplies
agroundpotentialto the circuitry.
Theconductivecontactholder includes aholdersubstrate
that is Made of a conductive material, and has.a first
opening for accepting the signaling conductive contact
and a second opening for accepting the grounding
conductive contact; a first holding member that is
made of an insulating material, and inserted into the
first opening to hold the signaling conductive
contact; and an insulating coat that is made of an
insulating material and covers at least one surface of
the holder substrate. [0011]In the
conductive contact holder, the insulating coat maybe
provided on one surface of the holder substrate, and
the first holding membermay protrude froma surface of
the holder substrate on which the insulating coat is
not provided. [0012]In the conductive contact holder;
the insulating coatmay be made of fluorine resin.
[0013]In the                            conductive
contact holders an inner circumferential surface of
the second openingmay be gold-plated. 



[0014]In the  conductive contact holder, the holder
substrate may furtherinclude a first substrate that is
made of a conductive material, and has a fourth
opening and a fifth opening corresponding respectively
to the first opening and the second opening; and a
second substrate that is made of a conductive
material, has a sixth opening and a seventh opening
corresponding respectively to the first opening and
the second opening, and is fixed to the first
substrate so that the sixth opening communicates with
the fourth opening and the seventh opening
communicates with the fifth opening, and the  first
holding membermay include a first insulating pipe
member that is inserted into the fourth opening; and a
second insulating pipe member that is inserted into
the sixth opening. [0015]In the
conductive contact holder, the first insulating pipe
member may have a disengagement-preventing flange  at
one end thereof, and the disengagement-preventing
flange    may be inserted in the fourth opening so as
to face a boundary between the first substrate and the
second substrate, and the second insulating pipe
membermay have a disengagement-preventing flange at
one end thereof, and the disengagement-preventing
flange may be inserted in the sixth opening so as to
face the boundary between the first substrate and the
second substrate. [0016]In the
conductive contact holder, the holder substratemay
have a third opening for accepting a power-supplying
conductive contact for supplying power to the
circuitry, and the conductive contact holder may
further include a second holding member that is made
of an insulating material, and inserted into the third
opening to hold the power-supplying conductive
contact.  [0017]A conductive contact holder according
to another aspect of the present inventioncontains at
least a signaling conductive contact 



for inputting and outputting a signal to and from a
circuitry, and a grounding conductive contact that
supplies a ground potential to the circuitry. The
conductive contact holder includes a holder substrate
that is made of a conductive material, and has a first
opening for accepting the signaling conductive contact
and a second opening for accepting the grounding
conductive contact; and a first holding member that is
made of an insulating material, and inserted into the
first opening to hold the signaling conductive
contact, wherein at least one end of the first holding
member protrudes from a surface of the holder
substrate. [0018]The conductive contact holder further
include a plate-like floating member that is arranged
facing a surface of the holder substrate,, from which
surface the end of the first holding member does not
protrude, and that includes a plurality of holes
arranged correspondingly to wiring patterns of the
circuitry. [0019]In the
conductive contact holder, an inner circumferential
surface of the second opening may be gold-plated.
[0020]In the                               conductive
contact holder, the holder substrate may further
include a first substrate that is made of a conductive
material, and has a fourth opening and a fifth opening
corresponding respectively to the first opening and
the second opening; and a second substrate that is
made of a conductive material, has a sixth opening and
a seventh opening corresponding respectively to the
first opening and  the second opening, and is fixed to
the first substrate so that the sixth opening
communicates with the fourth opening and the seventh
opening communicates with the fifth opening, and the
first holding member includes a first insulating pipe
member that is inserted into the fourth opening; and a
second insulating pipe member that is inserted into
the sixth opening. [0021]In the
conductive contact holder, the first insulating pipe
member may have a disengagement-preventing
flangeatoneendthereof, andthedisengagement-preventing
flange    maybe inserted in the fourth opening so as
to face a boundary between the first substrate and the
second substrate, and the second insulating pipe
membermay have a disengagement-preventing flange at
one end thereof, and the disengagement-preventing
flange maybe inserted in the sixth opening so as to
face the boundary between the first substrate and the
second substrate. [0022]In the
conductive contact holder, the holder substratemay
have a third opening for accepting a power-supplying
conductive contact for supplying power to the
circuitry, and the conductive contact holder may
further 



include a second holding member that is made of an
insulating material, and inserted into the third
opening to hold the power-supplying conductive
contact. [0023]A conductive contact unit according to
another aspect of the present invention includes the
conductive contact holder according to
the present invention; a signaling conductive contact,
for inputting and outputting a signal to and from the
circuitry, contained intheconductive contactholder;
agrounding conductive contact that is contained in the
conductive contact holder, and supplies a ground
potential to the  7 circuitry; and a circuit substrate
that is electrically connected to at least the
signaling conductive contact, and has a circuit that
generates a signal to be input to the circuitry.
EFFECT OF THE INVENTION [0024]According to one aspect
of the present invention, there is provided: a holder
substrate provided with a first opening that accepts a
signaling conductive contact that inputs and outputs a
signal to and from a circuitry, and a 10 second
opening that accepts a grounding conductive contact
for supplying a ground potential to the circuitry; a
first holding member that is inserted into the first
opening to hold the signaling conductive contact; and
an insulating coat that is made of an insulating
material, and covers at 15 least one surface of the
holder substrate. Therefore, it is possible to provide
a conductive contact holder and a conductive contact
unit with improved corrosion resistance of the
insulating layer, as well as with excellent
durability. 20 BRIEF DESCRIPTION OF DRAWINGS
[0025][Fig. 1] Fig. 1 is a perspective view of an
entire structure of a conductive contact unit
according to a first embodiment of the present
invention. [Fig. 2] Fig. 2 is a schematic of detailed
structures of a 



25 conductive contact holder and conductive contacts
included in the conductive contact unit according to
the first embodiment. [Fig. 3] Fig. 3 is a schematic
of detailed structures of a     conductive contact
holder and conductive contacts included 30 in a
conductive contact unit according to a second
embodiment of the present invention.  [Fig. 4] Fig. 4
is a schematic of positions of the conductive contact
holder and the conductive contacts  included in the
conductive contact unit according to the second
embodiment during a test. [Fig. 51 Fig. 5 is a
schematic of detailed structures of a conductive
contact holder and conductive contacts included 5 in a
conductive contact unit according to a third
embodiment of the present invention.  [Fig. 6] Fig. 6
is a schematic of positions of the conductive contact
holder and the conductive contacts included in the
conductive contact unit according to the 10 third
embodiment during a test. [Fig. 71 Fig. 7 is a
schematic of detailed structures of a conductive
contact holder and conductive contacts included in a
conductive contact unit according to a fourth
embodiment of the present invention. 15[Fig. 81 Fig. 8
is a schematic of positions of the conductive contact
holder and the conductive contacts included in the
conductive contact unit according to the fourth
embodiment during a test. EXPLANATIONS OF LETTERS OR
NUMERALS 20 [0026]1conductive contact unit 



2circuit substrate 2asignaling electrode 2b
power-supplying electrode 2G grounding electrode 25 3,
31, 32, 33 conductive contact holder 4conductive
contact 5holder member 6first substrate 7second
substrate 30 8first opening 9second opening 10 third
opening 11holder substrate  9 12fluorine coat
(insulating coat) 13, 16first insulating pipe member 



14, 15second insulating pipe member 17floating member
5 18hole 21a, 21b fourth opening 22fifth opening 23a,
23b sixth opening 24seventh opening 10 25, 26, 27, 28
disengagement-preventing flange 41signaling conductive
contact 42grounding conductive contact 43
power-supplying conductive contact 44, 45, 47, 48
needle-shaped member 15 46, 49spring member 51, 52,
441, 451flange element 100 semiconductor integrated
circuit 101 connecting electrode BEST MODE(S) FOR
CARRYING OUT THE INVENTION 



20 [0027]Best modes for carrying out the present
invention  (hereinafter, "embodiments") will be now
explained with reference to the attached drawings. It
should be noted that the drawings are just schematic
representations, and the relationship between a
thickness and a width of each 25 element, or a
thickness ratio of each element may be different from
those in reality. Moreover, it should be obvious that
a relationship or a ratio of dimensions mightbe
different in each of the drawings. [0028]First
Embodiment 30Fig. 1 is a perspective view of a
structure of a conductive contact unit according to a
first embodiment of the present invention. A
conductive contact unit 1, shown in Fig. 1, includes:
a circuit substrate 2 provided with a  10 circuit that
executes processes such as generation of a signal for
supplying to a semiconductor integrated circuit 100; a
conductive contact holder 3 arranged above the circuit
substrate 2 and having predetermined openings (not
shown in Fig. 1); and conductive contacts 4 that are
accepted in the openings provided on the conductive
contact holder 3. Moreover, a holder member 5,
provided to prevent the semiconductor integrated
circuit 100 from being out of alignment during usage,
is arranged on top of the circuit 10 substrate 2 and
around the outer circumference of the conductive
contact holder 3. [0029]The circuit substrate 2
includes a test circuit for testing the electrical
characteristics of the semiconductor integrated
circuit 100, which is a test 15 object. The circuit
substrate 2 has a structure having electrodes (not
shown in Fig. 1), arranged on the surface thereof that
is brought in contact with the conductive contact
holder 3, for electrically connecting an internal
circuit thereon to the conductive contacts 4. 20
[00301The conductive contacts 4 electrically connect
the internal circuit of the circuit substrate 2 to the
semiconductor integrated circuit 100. The conductive
contacts 4 are classified into three types, depending
on types of signals it provides to the semiconductor 



25 integrated circuit. More specifically, the
conductive contacts 4 include: a signaling conductive
contact that inputs and outputs an electrical signal
to and from the semiconductor integrated circuit 100;
a grounding conductive contact that supplies a ground
potential to the 30 semiconductor integrated circuit
100; and a power-supplying conductive contact that
supplies power to the semiconductor integrated circuit
100. In the following descriptions, when a reference
is made inclusively to the signaling  11 conductive
contact, the grounding conductive contact, and the
power-supplying conductive contact, the terminology
"conductive contacts 4" will be used. When a reference
is made individually, each terminology will be used 5
respectively. [0031]Fig. 2 is a schematic of detailed
structures of the conductive contact holder 3 and the
conductive contacts 4. The conductive contact holder
3, shown in Fig. 2, includes a holder substrate 11
made of a conductive 10 material such as a metal, and
a fluorine coat 12 that is an insulating coat,
covering the surfaces of the holder substrate 11 and
made a film-like fluorine resin. The conductive
contact holder 3 contains the conductive contacts 4.
15[0032]The holder substrate 11 has a structure with a
plurality of substrates, layered over one another,
made of a conductive material such as a conductive
metal or a conductive resin. More specifically, the
holder substrate 11 is made from a first substrate 6
and a second substrate 20 7, each of which is made of
a conductive material, joined together with a screwing
member (not shown). The holder substrate 11 also
includes a first opening 8, a second opening 9, and
third opening 10, each of which penetrates through the
first substrate 6 and the second substrate 7. 25
[0033]On the first substrate 6, fourth openings 21a
and 21b are formed respectively at positions
corresponding to 



the first opening 8 and the third opening 10. A fifth
opening 22 is formed at a position corresponding to
the second opening 9. On the second substrate 7, sixth
30 openings 23a and 23b are formed respectively at
positions corresponding to the first opening 8 and the
third opening 10, and a seventh opening 24 is formed
at a position corresponding to the second opening 9.
The holder  12 substrate 11 is made from the first
substrate 6 and the second substrate 7 being fixed
together in contact with each other so that the fourth
opening 21a communicates with the sixth opening 23a,
the fourth opening 21b communicates with the sixth
opening 23b, and the fifth opening 22 communicates
with the seventh opening 24, along common axes.
[0034]The fluorine coat 12, which is an insulating
coat formed on the surfaces (the top surface and the
bottom surface) of the holder substrate 11, is
provided to prevent 10 a short circuit caused by the
main body of the holder substrate 11, which is at the
ground potential, being brought in contact with a
signaling electrode 2a or a power-supplying electrode
2b provided on the circuit substrate 2, or with
connecting electrodes 101 provided on 15 the
semiconductor integrated circuit 100. The fluorine
coat 12 having such a function is formed by coating,
such as calendar processing, extrusion, dipping,
spraying, spreading, or electrodisposition. The
fluorine coat 12 may also be formed by other methods,
such as chemical vapor 20 deposition (CVD).
[0035]Especially, the fluorine coat 12 has excellent
heat resistance, and its maximum operation temperature
is 260 Celsius degree; therefore, it can sufficiently
tolerate the high temperature environment during the
tests. The 25 fluorine resin, used for the fluorine
coat 12, has dielectric strength of 19 MV/m, which is
an insulating capability equal to other insulating
materials. 



Furthermore, the fluorine resin has another advantage
that it can be easily cleaned by wiping with a waste
cloth even 30 if the surface thereof gets smeared.
[0036]The fluorine coat 12 is also highly durable. A
conventional coating, made of epoxide resin for
example, could be peeled off from the surface of the
holder  13 substrate 11 when scratched. However, in
the first embodiment, the fluorine resin is used to
form the fluorine coat 12; therefore, the fluorine
coat 12 will not be peeled off, due to its high
flexibility and adhesiveness. 5[0037]The first opening
8, the second opening 9, and the third opening 10,
which are formed on the holder substrate 11,
respectively accept a signaling conductive contact 41
that inputs and outputs a signal to and from the
semiconductor integrated circuit 100, a grounding 10
conductive contact 42 that supplies the ground
potential, and a power-supplying conductive contact 43
that supplies power. These openings, cylindrical in
shape, are respectively formed to penetrate through
the holder substrate 11, and function as aligning and
guiding means 15 for the conductive contacts to be
accepted. Each of the openings is formed on the first
substrate 6 and the second substrate 7, respectively,
by way of drilling, etching, punching, using a laser,
an electron beam, or ion beam processing, or a wire
electric discharge. 20 [0038]If the holder substrate
11 is made of a metallic material such as Invar or
Kovar material (registered trademark), the thermal
expansion coefficient of the holder substrate 11 can
be brought closer to that of silicon, which is the
base material of the semiconductor integrated 25
circuit 100. In other words, it is possible to realize
the conductive contact holder 3 and the conductive
contact unit 1 that can be used stably regardless of
temperature change, by using the holder substrate 11
made of an appropriate metallic material so as to
bring its thermal expansion 



30 coefficient to match that of a predetermined
circuitry, such as the semiconductor integrated
circuit 100. [0039]From the perspective of the holder
substrate 11 being effective for a grounding function
and an electrical-  14 field shielding function, which
are to be described later, it is preferable to use a
conductive material with low volume resistivity, in a
range between 1 to 100 pQ.cm, and high abrasion
resistance, for example, gunmetal or 5 beryllium
copper. [0040]Because the holder substrate 11 also
functions to supply the ground potential, it is
preferable for the electrical contact resistance
between the first substrate 6 and the second substrate
7 to be as low as possible. 10 Therefore, it is
preferable to smooth out or to provide a surface
process, such as nickel plating and gold plating, to
the contact surface where the first substrate 6 and
the second substrate 7 contact each other. [0041]In
the first opening 8 and the third opening 10 15
provided on the holder substrate 11, insulating
members, each shaped like a hollow pipe, are inserted.
More specifically, first insulating pipe members 13
are inserted into the fourth openings 21a, 21b, which
are the openings of the first opening 8 and the third
opening 10 on the 20 first substrate 6, and second
insulating pipe members 14 are inserted into the sixth
openings 23a, 23b, which are the openings of the first
opening 8 and the third opening 10 on the second
substrate 7. [0042]The signaling conductive contact 41
is inserted 25 into the hollow parts of the first
insulating pipe member 13 and the second insulating
pipe member 14 that, in turn, are inserted into the
first opening 8. The power-supplying conductive
contact 43 is inserted into the hollow parts of the
first insulating pipe member 13 and the second 30
insulating pipe member 14 that, in turn, are inserted
into the third opening 10. (In this sense, the first
insulating pipe member 13 and the second insulating
pipe member 14 that are inserted into the first
opening 8 correspond to a 



15 first holding member mentioned in the claims, and
the first insulating pipe member 13 and the second
insulating pipe member 14 that are inserted into the
third opening 10 correspond to a second holding member
mentioned in the 5 claims.) In this manner, the
electrical insulations between the signaling
conductive contact 41 or the power-supplying
conductive contact 43 and the holder substrate 11 are
ensured. [0043]At one end of the first insulating pipe
member 13, 10 a disengagement-preventing flange 25,
having a larger external diameter than other part
thereof, is formed. The first insulating pipe member
13 is inserted into the first substrate 6 with this
disengagement-preventing flange 25 facing the boundary
between the first substrate 6 and the 15 second
substrate 7. In the similar manner, a
disengagement-preventing flange 26 is formed at one
end of the second insulating pipe member 14, and the
second insulating pipe member 14 is inserted into the
second substrate 7 with this disengagement-preventing
flange 26 20 facing the boundary between the first
substrate 6 and the second substrate 7. [0044]Each of
the hollow parts of the first insulating pipe member
13 and the second insulating pipe member 14 has a
smaller internal diameter toward the other end
thereof, 25 which is opposing to the end formed with
the disengagement-preventing flanges 25 and 26. It
functions to prevent the accepted signaling conductive
contact 41 and the power-supplying conductive contact
43 from being disengaged. [0045]The first insulating
pipe member 13 and the 30 second insulating pipe
member 14 are made of an insulating material such as
Teflon (registered trademark)Teflon (registered
trademark) can be easily processed and has low
specific inductive capacity Er of 2.1. Therefore, in 



16 comparison with those made of other materials, the
outer diameter of the signaling conductive contact 41
can be made larger in the structure to achieve the
same intrinsic impedance. By increasing the outer
diameter of the 5 signaling conductive contact 41 in
this manner, it is possible to reduce the electrical
resistance of the signaling conductive contact 41, as
well as to suppress the attenuation of transmitted
signals. (0046]Furthermore, because the internal
surfaces of the 10 first insulating pipe member 13 and
the second insulating pipe member 14 can be made
smooth, it is possible to reduce a sliding resistance
generated in telescopic motions of the signaling
conductive contact 41 or the power-supplying
conductive contact 43. 15 [0047]A structure of the
conductive contacts 4 will be now explained. The
signaling conductive contact 41 includes: a
needle-shaped member 44 that is electrically connected
to an electrode on the circuit substrate 2; a
needle-shaped member 45 that is electrically connected
to a 20 connecting electrode on the semiconductor
integrated circuit 100 during use; and a spring member
46 that is positioned between the needle-shaped member
44 and the needle-shaped member 45 to electrically
connect the needle-shaped members 44, 45, and enables
the signaling conductive 25 contact 41 to make a
telescopic movement in a long axis direction. The
needle-shaped members 44, 45, and the spring member 46
are accepted in the first opening 8 so that each axial
line is aligned with that of the first opening 8, and
therefore, movable in the axial direction. 30
[0048]The needle-shaped member 44 is electrically
connected to the electrode arranged on the surface of
the circuit substrate 2. More specifically, the
needle-shaped member 44 has a structure having a
pointed end toward the  17 



circuit substrate 2, and the pointed end is connected
to the electrode arranged on the circuit substrate 2.
The needle-shaped member 44 can be moved in axial
direction by way of an extending force of the spring
member 46, and 5 brought in contact with a recess and
a protrusion of the electrode on the circuit substrate
2 in a most suitable manner. Moreover, the
needle-shaped member 44 can be brought in contact with
the electrode with reduced contact resistance, thanks
to a pressing force generated by the 10 spring member
46 in an extending direction thereof. [0049]The
needle-shaped member 44 also has a flange element 441
protruding in a direction perpendicular to its axial
line, as shown in Fig. 2. As described above, because
the internal diameter of the first opening 8 is 15
made smaller toward the lower surface of the holder
substrate 11, the flange element 441 is brought in
contact with the second insulating pipe member 14,
arranged inside the first opening 8, as the
needle-shaped member 44 is moved downwardly; in this
manner, the needle-shaped member 20 44 is prevented
from being disengaged. [0050]During a use of the
conductive contract 1, the needle-shaped member 45 is
electrically connected with the connecting electrode
(bump) 101, which is approximately a sphere in shape,
provided on the semiconductor integrated 25 circuit
100. More specifically, the needle-shaped member 45
has a structure to contact with the connecting
electrode 101 at an end thereof located closer to the
semiconductor integrated circuit 100. In the same
manner as the needle-shaped member 44, the
needle-shaped member 45 can be moved 30 in the axial
direction by way of the extending force of the spring
member 46. The needle-shaped member 45 also includes a
flange element 451, protruding in a direction
perpendicular to the axial line thereof, thus
achieving a  18 



structure to be prevented from being disengaged. This
structure enables the signaling conductive contact 41
to electrically connect to the electrode on the
circuit substrate 2 and to the connecting electrode on
the 5 semiconductor integrated circuit 100. [0051]The
power-supplying conductive contact 43 has the same
specific structure as that of the signaling conductive
contact 41, although the functions achieved thereby
are different. In other words, the power-supplying
conductive 10 contact 43 also includes the
needle-shaped members 44 and 45, and the spring member
46. Therefore, detailed descriptions of a structure of
the power-supplying conductive contact 43 are omitted
herein. [0052]An end of each of the needle-shaped
members 45, 15 provided to the signaling conductive
contact 41 and the power-supplying conductive contact
43, is brought in contact with the connecting
electrode 101 on the semiconductor integrated circuit
100. On the other hand, the tip of the needle-shaped
member 44 of the signaling 20 conductive contact 41 is
brought in contact with the signaling electrode 2a
provided on the circuit substrate 2, and the tip of
the needle-shaped member 44 of the power-supplying
conductive contact 43 is brought in contact with the
power-supplying electrode 2b provided on the circuit
25 substrate 2. [0053]The grounding conductive contact
42 will be now explained. The grounding conductive
contact 42 includes: a needle-shaped member 47 that
are electrically connected to an electrode on the
circuit substrate 2; a needle-shaped 30 member 48 that
is electrically connected to a connecting electrode on
the semiconductor integrated circuit 100 during a use
thereof; a spring member 49 that is positioned between
the needle-shaped member 47 and the needle-shaped  19 



member 48 to electrically connect the needle-shaped
members 47, 48 and to enable the grounding conductive
contact 42 to make a telescopic movement in the long
axial direction. [0054]The needle-shaped members 47
and 48 have flange 5 elements 51 and 52, respectively,
and supply the electric potential of the holder
substrate 11 to the semiconductor integrated circuit
100 through the flange elements 51 and 52 as a ground
potential. [0055]An end of the needle-shaped member
48, provided 10 to the grounding conductive contact
42, is in contact with the connecting electrode 101 on
the semiconductor integrated circuit 100. On the
contrary, an end of the needle-shaped member 47 is in
contact with a grounding electrode 2G that is arranged
on the same surface of the 15 circuit substrate 2 as
the signaling electrode 2a and the power-supplying
electrode 2b. [0056]It is also possible to provide a
surface process, having higher abrasion resistance and
enabling conductivity improvement, to the inner
circumference of the second 20 opening 9, to improve
the electrical contact between the grounding
conductive contact 42 and the holder substrate 11. An
example of such a surface process is gold plating.
Before providing the gold plating, the fluorine coat
12 is at first provided over the surface of the holder
substrate 25 11, and all of the openings formed.
Subsequently, the gold plating is provided on the
inner surface of the second opening 9. [0057]Because
the holder substrate 11 is dipped into a strong alkali
or acid in the gold plating process, a known 30
insulating coat, made of a material such as epoxide
resin, corroded due to the strong alkali or acid
during this dipping process. As a countermeasure to
this problem, a touch-up (correction) was given to the
corroded parts of  20 



the insulating coat; however, it was impossible to
recover the original condition of the insulating coat
before being provided with the gold plating. On the
contrary, according to the first embodiment, the
insulating coat is made of fluorine resin, which has
extremely high corrosion resistance against strong
alkali or acid, the insulating coat does not corrode
during the gold plating process, omitting the need for
the touch-ups of the coat. Therefore, it is possible
to reduce the production cost of the holder 10
substrate 11, as well as the time required for
delivery. Furthermore, the unevenness of the
insulating coat can be removed, thus achieving more
reliable insulating performance. [0058]From a
perspective of reducing the contact 15 resistance
between the grounding conductive contact 42 and the
holder substrate 11, it is preferable to increase a
contact surface between thereof. Therefore, according
to the first embodiment, the outer diameters of the
flange elements 51 and 52 are made as large as
possible, and the 20 lengths thereof are made as long
as possible, up to a point where the telescopic
movement of the grounding conductive contact 42 is not
inhibited, in the extending direction of the flange
elements 51 and 52 (a vertical direction in Fig. 2).
Such arrangements enable the grounding conductive 25
contact 42 to effectively supply the ground potential
from the holder substrate 11 to the semiconductor
integrated circuit 100, further enabling the ground
potential of the semiconductor integrated circuit 100
to be stabilized. [0059]It is also effective to
provide a material for 30 reducing the electrical
contact resistance, such as a contact refresher, to
the outer surface of the grounding conductive contact
42, that is, for example, on the outer circumference
of the flange elements 51 and 52. In the  21 



conductive contact unit 1 having such an arrangement,
signal transmission loss will not increase even if a
high-frequency signal is supplied to the semiconductor
integrated circuit 100. 5 [0060]The grounding
conductive contact 42 supplies not only the electrical
potential from the circuit substrate 2 to the
semiconductor integrated circuit 100 via the grounding
electrode 2G, but also supplies the ground potential
received from the holder substrate 11 to the 10
semiconductor integrated circuit 100. As shown in Fig.
2, the insulating layer is not formed on the inner
surface of the second opening 9, in which the
grounding conductive contact 42 is received in the
holder substrate 11. In this structure, the inner
surface of the second opening 9 is 15 brought in
direct contact with the spring member 49 that is bent
by the telescopic motion of the grounding conductive
contact 42. As a result, the grounding conductive
contact 42 and the holder substrate 11 that is made of
a conductive material are electrically connected. In
this manner, the 20 electrical potential supplied by
the grounding conductive contact 42 becomes equal to
that of the holder substrate 11. [0061]To assemble the
conductive contact unit 1 having the structure
described above, the corresponding insulating pipe
members are inserted into the openings, such as the 25
fourth opening 21a, formed on the first substrate 6
and the second substrate 7. Subsequently, the
conductive contacts 4 are inserted into the hollow
part of the first insulating pipe members 13. At this
time, the first substrate 6, inserted with the first
insulating pipe member 13, is 30 arranged so that the
side closer to the semiconductor integrated circuit
100 is positioned down in a vertical direction (that
is, the surface that contacts with the second
substrate 7 is positioned up in a vertical  22
direction). Then, the second substrate 7 is layered
over and fixed to the first substrate 6 that is
inserted with the conductive contacts 4, so that the
conductive contacts 4 are inserted into the hollow
part of the second 



5 insulating pipe members 14 that, in turn, are
inserted into the second substrate 7. Subsequently,
the necessary members, such as circuit substrate 2 and
the holder member 5, are assembled together to form a
finished conductive contact unit 1. 10 [0062]In this
manner, the conductive contact unit 1 comes to have a
structure that achieves higher assembly-efficiency in
mass production process. Furthermore, because each of
the insulating pipe members is prevented from being
disengaged by way of the disengagement- 15 preventing
flanges 25 and 26, each of the insulating pipe members
can be removed from the corresponding openings by
releasing the first substrate 6 and the second
substrate 7 that are fixed together. Furthermore,
because the conductive contacts 4 can be also removed
easily by 20 releasing the first substrate 6 and the
second substrate 7 that are fixed together, tasks such
as maintenance can be performed more easily.
[0063]According to the first embodiment described
above, the conductive contact holder includes: a
holder substrate 25 having the first opening that
accepts the signaling conductive contact that inputs
and outputs a signal to and from the circuitry, and
the second opening that accepts the grounding
conductive contact for supplying the ground potential
to the circuitry; the first holding member that 30 is
inserted into the first opening and holds the
signaling conductive contact; and the insulating coat
(fluorine resin) that is made of an insulating
material and covers at least one surface of the holder
substrate. Therefore, the  23 insulating layer can
have improved corrosion resistance; at the same time,
it is also possible to realize the conductive contact
holder and the conductive contact unit with excellent
durability. 5 [0064]Furthermore, according to the
first embodiment, the insulating coat is provided on
the surface of the holder substrate. Therefore, it is
possible to secure the insulation between the
electrodes of the circuit substrate or that of
semiconductor integrated circuit (test object) 10 and
the surface of the holder substrate; therefore, they
can be prevented from being brought in contact and
causing a short circuit. [0065]Second Embodiment 



Fig. 3 is a schematic of a structure of a conductive
15 contact holder according to a second embodiment of
the present invention. The structure of the conductive
contact unit is the same as that of the conductive
contact unit 1 described above, except for a detailed
structure of the conductive contact holder. 20 [0066]A
conductive contact holder 31 shown in Fig. 3 is for
accepting the conductive contacts 4, and includes: the
holder substrate 11 having the first substrate 6 and
the second substrate 7; the first insulating pipe
members 13 that are inserted into the fourth openings
21a and 21b of 25 the first substrate 6; second
insulating pipe members 15 that are inserted into the
sixth openings 23a and 23b of the second substrate 7.
Out of the surfaces of the holder substrate 11, the
fluorine coat 12 is formed on the surface of the first
substrate 6, in the same manner as described 30 for
the first embodiment. [0067]A disengagement-preventing
flange 27 is formed at an end of the second insulating
pipe member 15, and this disengagement-preventing
flange 27 is inserted into the  24 second substrate 7
facing the boundary between the first substrate 6 and
the second substrate 7. The second insulating pipe
member 15 has a certain length in a longitudinal
direction thereof so that, when the second 5
insulating pipe member 15 is inserted into the second
substrate 7, the second insulating pipe member 15
protrudes from the surface of the second substrate 7
(the bottom surface of the holder substrate 11 in Fig.
3). [0068]Except for those described above, the
structure 10 of the conductive contact holder 31 is
the same as that of the conductive contact holder 3,
explained above for the first embodiment. Therefore,
the same portions as those provided to the conductive
contact holder 3 are assigned with the same reference
numbers. 



15(00691Fig. 4 is a schematic of the conductive
contact holder 31 during a test with the semiconductor
integrated circuit 100 mounted thereto, and the
conductive contacts 4 being brought in contact with
the connecting electrodes 101. Upon conducting a test
of the semiconductor integrated 20 circuit 100 using
the conductive contact holder 31, the semiconductor
integrated circuit 100 is brought in contact with the
conductive contacts 4. Moreover, ends of the second
insulating pipe members 15 are also brought in contact
with the signaling electrode 2a and the power- 25
supplying electrode 2b on the circuit substrate 2.
This arrangement prevents a short circuit caused by
the surface of the second substrate 7 contacting the
signaling electrode 2a and the power-supplying
electrode 2b. This arrangement also prevents the
conductive contact holder 31 30 from being applied
with an excessive pressure, advantageously. (0070]In
Fig. 3, the fluorine coat is not formed on the surface
closer to the circuit substrate 2, that is, the  25
surface of the second substrate 7 (the bottom surface
of the holder substrate 11 in Fig. 4); however, it is
also possible to form the fluorine coat 12 on the
surface closer to the second substrate 7. 5
[0071]According to the second embodiment described
above, the conductive contact holder includes: a
holder substrate having the first opening that accepts
the signaling conductive contact that inputs and
outputs a signal to and from the circuitry, and the
second opening 10 that accepts the grounding
conductive contact for supplying the ground potential
to the circuitry; the first holding member that is
inserted into the first opening and holds the
signaling conductive contact; and the insulating coat
(fluorine resin) that is made of an insulating
material and 15 covers at least one surface of the
holder substrate. Therefore, it is possible to realize
the conductive contact holder and the conductive
contact unit having the 



insulating layer with improved corrosion resistance,
as well as having excellent durability, in the same
manner as 20 in first embodiment. [0072]Furthermore,
according to the second embodiment, the insulating
coat is provided on the surface of the holder
substrate, and the second insulating pipe member is
positioned to protrude from the other surface.
Therefore, 25 it is possible to secure the insulation
between the electrodes of the circuit substrate or
that of semiconductor integrated circuit (test object)
and the surface of the holder substrate; thus,
preventing them from being brought in contact with
each other and causing a 30 short circuit. [0073]Third
Embodiment       Fig. 5 is a schematic of a structure
of a conductive contact holder according to a third
embodiment of the  26 present invention. The structure
of the conductive contact unit is the same as that of
the conductive contact unit 1 described above, except
for a detailed structure of the conductive contact
holder. 5[0074]A conductive contact holder 32 shown in
Fig. 5 is for accepting the conductive contacts 4, and
includes: the holder substrate 11 having the first
substrate 6 and the second substrate 7; first
insulating pipe members 16 that are inserted into the
fourth openings 21a and 21b formed on 



10 the first substrate 6; and the second insulating
pipe members 15 that are inserted into the sixth
openings 23a and 23b formed on the second substrate 7.
[0075]A disengagement-preventing flange 28 is formed
at an end of the second insulating pipe member 16, and
this 15 disengagement-preventing flange 28 is inserted
into the first substrate 6 facing the boundary between
the first substrate 6 and the second substrate 7. The
first insulating pipe member 16 has a certain length
in a longitudinal direction thereof so that, when the
first 20 insulating pipe member 16 is inserted into
the first substrate 6, the first insulating pipe
member 16 protrudes from the surface of the first
substrate 6 (the top surface of the holder substrate
11 in Fig. 3). According to the third embodiment, no
fluorine coat is formed on the surface 25 of the first
substrate 6. [0076]Except for those described above,
the structure of the conductive contact holder 32 is
the same as that of the conductive contact holder 31,
explained above for the second embodiment. Therefore,
the same portions as those 30 provided to the
conductive contact holder 31 are assigned with the
same reference numbers. [0077]Fig. 6 is a schematic of
the conductive contact holder 32 during a test with
the semiconductor integrated  27 circuit 100 mounted
thereto, and the conductive contacts 4 being brought
in contact with the connecting electrodes 101. In the
arrangement shown in Fig. 6, ends of the first
insulating pipe members 16 are brought in contact with
ends 5 of the connecting electrodes 101 provided on
the semiconductor integrated circuit 100, and ends of
the second insulating pipe members 15 are brought in
contact with the signaling electrode 2a and the
power-supplying electrode 2b provided to the circuit
substrate 2. This 



10 arrangement prevents a short circuit caused by the
surface of the first substrate 6 being brought in
contact with the connecting electrode 101, or by the
surface of the second substrate 7 being brought in
contact with the signaling electrode 2a or the
power-supplying electrode 2b. This 15 arrangement also
prevents the conductive contact holder 32 from being
applied with an excessive pressure, advantageously.
[0078]In Fig. 5, the fluorine coat is not formed on
the surfaces of the holder substrate 11; however, it
is also 20 possible to form the fluorine coat 12 on
the surfaces of the first substrate 6 and the second
substrate 7, respectively, in the same manner as in
the first embodiment. [0079]According to the third
embodiment described above, the conductive contact
holder includes: a holder substrate  25 having the
first opening that accepts the signaling conductive
contact that inputs and outputs a signal to and from
the circuitry, and the second opening that accepts the
grounding conductive contact for supplying the ground
potential to the circuitry; and the first holding
member, 30 made of an insulating material, that is
inserted into the first opening and holds the
signaling conductive contact. Furthermore, the first
holding member has a structure where both ends thereof
protrude from the surface of the holder  28 substrate.
Therefore, it is possible to realize the conductive
contact holder and the conductive contact unit having
the insulating layer with improved corrosion
resistance, as well as having excellent durability. 5
[0080]Furthermore, according to the third embodiment,
the first and the second insulating pipe members are
positioned to protrude from the surface of the holder
substrate. Therefore, it is possible to secure the
insulation between the electrodes of the circuit
substrate 



10 or those of semiconductor integrated circuit (test
object) and the surface of the holder substrate; thus,
preventing them from being brought in contact with
each other and causing a short circuit. [0081]Fourth
Embodiment 15Fig. 7 is a schematic of a structure of a
conductive contact holder according to a fourth
embodiment of the present invention. The structure of
the conductive contact unit is the same as that of the
conductive contact unit 1 described above, except for
a detailed structure of the 20 conductive contact
holder. [0082]A conductive contact holder 33 shown in
Fig. 7 is for accepting the conductive contacts 4, and
includes: the holder substrate 11 having the first
substrate 6 and the second substrate 7; the first
insulating pipe members 13 25 that are inserted into
the fourth openings 21a and 21b formed on the first
substrate 6; the second insulating pipe members 15
that are inserted into the sixth openings 23a and 23b
formed on the second substrate 7; and a flat,
plate-like floating member 17 that is made of an
insulating 30 material and interposed between the
first substrate 6 and the semiconductor integrated
circuit 100. An flexible member (not shown) is
interposed around the periphery between the floating
member 17 and that of the first  29 substrate 6,
keeping the floating member 17 floated away from the
first substrate 6 when the semiconductor integrated
circuit 100 is not mounted (see Fig. 7). [0083]The
floating member 17 has a plurality of holes 18 that
are formed to match the arrangement pattern of the 



connecting electrodes 101 provided on the
semiconductor integrated circuit 100. The holes 18
have a diameter that enables the corresponding
connecting electrodes 101 to be inserted therein, but
is smaller than that of the first 10 insulating pipe
member 13. The floating member 17 has a function to
align approximate positions of the connecting
electrodes 101 before the connecting electrodes 101
are brought in contact with the conductive contacts 4.
In this sense, by tapering the edges of the holes 18
on the side of 15 the semiconductor integrated circuit
100, as shown in Fig. 7, it is possible to prevent the
floating member 17 from touching the connecting
electrode 101 and damaging the surface thereof upon
aligning the connecting electrodes 101. [0084]Except
for those described above, the structure 20 of the
conductive contact holder 33 is the same as that of
the conductive contact holder 32, explained above for
the third embodiment. Therefore, the same portions as
those provided to the conductive contact holder 32 are
assigned with the same reference numbers. 25[0085]Fig.
8 is a schematic of the conductive contact holder 32
during a test with the semiconductor integrated
circuit 100 mounted thereto. In Fig. 8, the floating
member 17 is pressed downwardly by the substrate of
the semiconductor integrated circuit 100, pressed down
against 30 the elastic force of the flexible member
interposed between the floating member 17 and the
first substrate 6, and brought in contact with the
surface of the first substrate 6 to bring the
conductive contacts 4 in contact with the  30
connecting electrodes 101. In the arrangement shown in
Fig. 8, the top ends of the needle-shaped members of
the conductive contacts 4 are brought in contact with
the connecting electrodes 101, which are held in the
holes 18 5 provided in the floating member 17. The
areas around the bottom end of the holes 18 are
brought in contact with the upper ends of the first
insulating pipe members 13. Therefore, the surface of
the first substrate 6 can be prevented from being
brought in contact with the connecting 10 electrodes
101 and causing a short circuit. On the other hand, in
the second substrate 7, the ends of the second
insulating pipe members 15, protruding from the
surface of the second substrate 7, are brought in
contact with the signaling electrode 2a and the
power-supplying electrode 2b 15 on the circuit
substrate 2, in the same manner as in the second and
the third embodiments. In this manner, the surface of
the second substrate 7 is prevented from being brought
in contact with the signaling electrode 2a and the
power-supplying electrode 2b. 



20 [0086]In Fig. 7, the fluorine coat is not formed on
the surfaces of the holder substrate 11; however, it
is also possible to form the thin-film fluorine coat
12 on the surfaces of the first substrate 6 and second
substrate 7, respectively, in the same manner as in
the first embodiment. 25 [0087]According to the fourth
embodiment described above, the conductive contact
holder includes: a holder substrate having the first
opening that accepts the signaling conductive contact
that inputs and outputs a signal to and from the
circuitry, and the second opening 30 that accepts the
grounding conductive contact for supplying the ground
potential to the circuitry; and the first holding
member that is made of an insulating material,
inserted into the first opening, and holds the
signaling  31 conductive contact. Furthermore, the
first holding member has a structure where one end
thereof protrudes from the surface of the holder
substrate. Therefore, it is possible to realize the
conductive contact holder and the conductive 5 contact
unit having the insulating layer with improved
corrosion resistance, as well as having excellent
durability. [0088]Furthermore, according to the fourth
embodiment, the conductive contact holder further
includes a flat, 10 plate-like floating member that is
arranged facing to the other surface of the holder
substrate that does not have the protrusion of the end
of the first holding member, and having a plurality of
holes corresponding to the wiring patterns of the
circuitry. Therefore, it is possible to 15 secure the
insulation between the electrodes of the circuit
substrate or that of semiconductor integrated circuit
(test object) and the surface of the holder substrate;
thus, preventing them from being brought in contact
with each other and causing a short circuit. 20
(0089]Other Embodiments 



The first to the fourth embodiments have been
described as the best mode for carrying out the
present invention. However, the scope of the present
invention should not be limited by these four
embodiments. Moreover, 25 in the description above,
the present invention is assumed to be used for an
integrated circuit, such as a semiconductor chip;
however, the present invention should not be
interpreted as being limited to such an application,
and also may be applied to an apparatus for detecting
the 30 characteristics of an liquid crystal panel, for
example. Furthermore, the structures of the conductive
contacts should not be limited to those described
above, and it is also possible to use conductive
contacts having other  32 structures. [0090]No
reference was made with regard to a transmission
method of the input and output signals for the
conductive contact unit according to the present
invention; 5 however, if the conductive contact unit
is used for high- frequency transmission, it can be
applied either to the single-ended transmission and
the differential transmission. In other words, the
conductive contact unit according to the present
invention can be used regardless of the type of 10 the
transmission methods. [0091]Still furthermore, it is
possible to use an insulating material other than the
fluorine resin as the insulating coat, if the
insulating material has a corrosion resistance
against, for example, gold plating, of the same 15
level as the fluorine resin. [0092]As described above,
the present invention may 



include various embodiments that are not described
herein and various design modifications are still
possible within the scope of the present invention,
without deviating from 20 the technical concepts
specified by the appended claims. INDUSTRIAL
APPLICABILITY [0093]As described above, the conductive
contact holder   and the conductive contact unit
according to the present invention are useful for
testing electrical characteristics 25 of a
semiconductor integrated circuit.  CLAIMS  1. A
conductive contactder that contains at least a
signaling conductive contact for inputting and
outputting a signal to and from a circuitry, and a
grounding conductive contact that supplies a ground
potential to the circuitry, the conductive contact
holder comprising: a holder substrate that is made of
a couductivernaterial, and has a lust opening for
accepting the signaling conductive contact and a
second opening for accepting the grounding conductive
contact; a first holding member that is made of an
insulating material, and inserted into the first
opening to hold the signaling conductive contact; and
insulating coat that is made of an insulating
material. and covers at least one surface of the
holder substrate.   2. The conductive contact holder
according to claim 1, wherein the insulating coat is
provided on one surface of the holder substrate, and
the first holding member protrudes from a surface of
the holder substrate on which the insulating coat is
not provided.   3. The conductive contact holder
according to claim 1, wherein the insulating coat is
made of fluorine resin,   4. The conductive contact
holder according to claim 1, wherein an inner
circumferential surface of the second opening is
gold-plated.   5. The conductive contact holder
according to claim 1. wherein the holder substrate
further includes 



a first substrate that is niadeofaconductivematerial,
and has a fourth oponing and a fifth opening
corresponding respectively to the first opening and
the second opening; and a second substrate that is
made ola conductive material, has a sixth opening and
a seventh opening corresponding respectively to the
first opening and the second opening, and is fixed to
the first substrate so that the sixth opening
communicates with the thurth opening and the seventh
opening communicates with the fifth opening, and  34
holding member includes a first insulating pipe member
that is inserted into the fourth opening; and second
insulating pipe member that is inserted into the sixth
opening.   6. The conductive contact holder according
to claim 5, wherein the first insulating pipe member
has a disengagement-preventing flange at one end
thereof, and the disengagement-preventing flange is
inserted in the fourth opening so as to face a
boundary between the first substrate and the second
substrate, and the second insulating pipe member has a
disengagement-preventing flange at one end thereof,
and the disengagement-prevenfing flange is inserted in
the sixth opening so as to face the boundary between
the first substrate and the second substrate.   7. The
conductive contact holder according to claim 1.
wherein the holder substrate has a third opening for
accepting a power-supplying conductive contact for
supplying power to the circuity, and the conductive
contact holder fiirther includes a second holding
member that is made of an insulating material. and
inserted into the third opening to hold the
power-supplying conductive intact.   8. A conductive
contact holder that contains at least a signaling
conductive contact for inputting and outputting a
signal to and from a circuitry, and a grounding
conductive contact that supplies a ground potential to
the circuitry. the conductive contact holder
comprising; a holder substrate that is made of a
conductive material, and has a first opening for
accepting the signaling conductive contact and a
second opening for accepting the ground-,g conductive
contact; and  holding member that is made of an
insubting mate, and inserted into the first opening to
hold the signaling conductive contact, wherein 



at least one end of the first holding member protrudes
from a surface of the bolder substrate.  35   9. The
conductiveboldta according to claim 8, further
comprising: a plate-like floating member that is
arranged facing a surface of the holder substrate.
from which surface the end of the first holding member
does not protrude, and that includes a plurality of
holes arranged correspondingly to wiring patterns of
the circuitry.   10. The conductive contact holder
according to claim 8, wherein an inner circumferential
stiffiice of the second opening is gold-plated,   11.
The conductive contact holder according to claim 8,
wherein the holder substrate further includes a first
substrate that is made o fa conductive matand has a
fourth opening and a fifth opening comesponding
respectively to the first opening and the second
opening; and a second substrate that is made of a
conductive material, has a sixth opening and a seventh
opening conesponding respectively to the first opening
and the second opening. and is fixed to the first
substrate so that the sixth opening communicates with
the fourth opening and the seventh opening
communicates with the fifth opening, and the first
holding member includes a first insulating pipe member
that is inserted into the fourth opening; and a second
insulating pipe memherthatis inserted into the sixth
opening.    12. The conductive contact holder
according to claim 11, wherein the first insulating
pipe member has a disengagement-preventing flange at
one end thereof, and the disengagement-preventing
flange is inserted in the fourth opening so as to face
a boundary between the first substrate and the second
substrate, and 



the second insulating pipe member has a
disengagement-preventing flange at one end thereof,
and the disengagement-preventing flange is inserted in
the sixth opening so as to face the boundary between
the first substrate and the second substrate,    13.
The conductive contact holder according to claim 8.
wherein the holder substrate has a third opening for
accepting a power-supplying conductive contact for
supplying power to the circuitry, and the conductive
contact holder further includes a second holding
member that is made of an insulating material, and
inserted into the third opening to hold the
power-supplying conductive contact.  36 14. A
conductive contact unit comprising: a signaling
conductive contact that inputs and outputs a signal to
and from a circuitry a grotuiding conductive contact
that supplies a ground potential to the circuitry; a
conductive contact holder that contains at least the
sig- naling conductive contact and the grounding
conductive contact, the conductive contact holder
including a holder substrate that is made of a
conductive material, and has a first opening for
accepting the signaling conductive contact and a
second opening for accepting the grounding conductive
contact: a first holding member that is made of an
insulating material, and inserted into the first
opening to hold die signaling conductive contact; and
an insulating coat that is made of an insulating
material, and covers at least one surface of the
holder substrate: and a circuit substrate that is
electrically connected to at least the signaling
conductive contact, and has a circuit that generates
the signal to be input to the circuitry. 



15. A conductive contact unit comprising: a signaling
conductive contact that inputs and outputs a signal to
and from the circuitry, contained in the conductive
contact holder; grounding conductive contact that
supplies a ground potential to the circuitry; a
conductive contact holder that contains at least the
signaling conductive contact and the grounding
conductive contact, the conductive contact holder
including a holder substrate that is made of a
conductive material. and has a first opening for
accepting the signaling conductive contact and a
second opening for accept- ing the grounding
conductive contact; a first holding member that is
made of an insulating material, and inserted into the
first opening to hold the signalingconductive contact,
wherein at least one end of the first holding member
protrudes from a surface oldie holder substrate; and a
circuit substrate that is electrically connected to at
least the signaling conductive contact, and has a
circuit that generates the signal to be input to the
circuitry. 


