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DESCRIPTION

PROBE-UNIT BASE MEMBER AND PROBE UNIT
Field
[0001] The present invention relates to a probe-unit
base member provided in a probe unit, which includes a
conductive probe having both ends respectively brought into
contact with two different contact bodies and a probe
holder for housing a plurality of the probes, and that
secures and holds the probe holder, and relates to the
probe unit provided with the probe-unit base member.
Background
[0002] When electrical characteristics of a test object
such as a semiconductor package are to be tested, to
establish electrical conduction between the test object and
a tester for generating a testing signal, there is used a
probe unit provided with a plurality of conductive probes
and an insulating probe holder that houses and holds the
probes corresponding to a wiring pattern of the test object.
[0003] Conventionally, as a technology for the probe
unit, there is known a technology for fixing a frame-shaped
base member, in which metal with high strength such as
aluminum or stainless steel is used as a base material and
an insulating layer is provided over a substantially entire
surface of the base material, to a probe holder for
reinforcement (see, e.g., Patent Literature 1). 1In this
technology, an insulating frame-shaped guide member may be
screwed to an opening of the base member in order to
perform accurate alignment between a semiconductor package
and the probe holder.
Citation List
Patent Literature

[0004] Patent Literature 1: International Publication
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Summary

Technical Problem

[0005] The conventional technology is required to secure
a certain amount of thickness for a portion of the guide
member through which a screw is inserted. Therefore, for
example, when the size of the probe unit cannot be changed,
the thickness of the portion where the screw is screwed to
the base member has to be made thinner by the thickness of
the portion for insertion of the screw which is secured in
the guide member, thus resulting in reduction of rigidity
of the base member.

[0006] In addition, the conventional technology has some
problem in that the base member and the guide member have
to be screwed and this causes troublesome operations when
the probe unit is manufactured.

[0007] The present invention has been made in view of
the above, and an object of the present invention is to
provide a probe-unit base member which has high rigidity
and does not require troublesome operations for its
manufacture, and also provide a probe unit.

Solution to Problem

[0008] To solve the problem described above and achieve
the object, according to the present invention, there is
provided a probe-unit base member provided in a probe unit,
which includes a conductive probe having both ends
respectively brought into contact with two different
contact bodies and a probe holder for housing a plurality
of the probes arranged in a predetermined pattern while the
both ends of each of the probes are exposed, the probe-unit
base member securing and holding the probe holder, the
probe-unit base member including: a conductive substrate
that has a first opening capable of fitting therein the

probe holder and a second opening communicated with the
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first opening; a coating that is made of a material
including an insulating adhesive agent and is coated at
least on an edge of the second opening; and an insulating
guide member that is bonded to the edge of the second
opening through the coating and guides one of the two
contact bodies to a position in contact with the probes.
[0009] In the probe-unit base member according to the
present invention as set forth in the invention described
above, the guide member is made of a material having an
antistatic property higher than that of the insulating
adhesive agent.

[0010] In the probe-unit base member according to the
present invention as set forth in the invention described
above, an opening area of the second opening is larger than
that of the first opening, and a stepped surface between
the first opening and the second opening is cut along a
boundary between the first opening and the second opening.
[0011] In the probe-unit base member according to the
present invention as set forth in the invention described
above, the substrate is exposed on the stepped surface.
[0012] According to the present invention, there is
provided a probe unit including: a conductive probe having
both ends respectively brought into contact with two
different contact bodies; a probe holder for housing a
plurality of the probes arranged in a predetermined pattern
while the both ends of each of the probes are exposed; and
a probe-unit base member that includes a conductive
substrate that has a first opening capable of fitting
therein the probe holder and a second opening communicated
with the first opening, a coating that is made of a
material including an insulating adhesive agent and is
coated at least on an edge of the second opening, and an

insulating guide member that is bonded to the edge of the
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second opening through the coating and guides one of the
two contact bodies to a position in contact with the probes,
wherein the probe-unit base member secures and holds the
probe holder.

[0013] In the probe unit according to the present
invention as set forth in the invention described above,
the probe-unit base member includes an inlet for flowing
air therein from outside of the probe-unit base member, and
the probe holder includes a flow passage that is
communicated with the inlet and allows the air flowed
therein through the inlet to flow.

[(0014] In the probe unit according to the present
invention as set forth in the invention described above,
the probe holder includes a holder portion that is made of
an insulating material and holds the probes; and a frame
portion that is made of a conductive material and includes
a hollow portion capable of fitting therein the holder
portion.

Advantageous Effects of Invention

[0015] According to the present invention, it includes
the conductive substrate that includes the first opening
capable of fitting therein the probe holder, and the second
opening whose bottom is located on the same plane as the
bottom of the first opening and which is communicated with
the first opening in such a manner that the portion
overlapping the bottom of the first opening is open; the
insulating coating that is made of the insulating adhesive
agent and is coated at least on the edge of the second
opening; and the insulating guide member that is bonded to
the edge of the second opening through the coating and
guides one of the two contact bodies to the position in
contact with the probe. Therefore, there is no need to

screw the guide member to the substrate. Consequently, the
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thickness for insertion of the screw does not need to be
secured in the guide member, and the thickness of the
portion of the substrate to which the guide member is
bonded can thereby be increased accordingly, thus improving
rigidity of the probe-unit base member. Moreover, because
there is no need to screw the guide member to the substrate,
it is possible to reduce troublesome operations upon
manufacture.

Brief Description of Drawings

[0016] FIG. 1 is a perspective view illustrating a
structure of a probe unit according to an embodiment of the
present invention.

FIG. 2 is an exploded perspective view illustrating
the structure of the probe unit according to the embodiment
of the present invention.

FIG. 3 is an A-A line cross-sectional view of FIG. 1.

FIG. 4 is a partial cross-sectional view illustrating
a main portion of probes and a probe holder.

Description of Embodiments

[0017] An exemplary embodiment (hereinafter, called
"embodiment”) to implement the present invention will be
explained below with reference to the attached drawings.

It should be noted that the drawings are schematic, and
thus a relation between a thickness and a width of each
portion and a ratio between thicknesses of respective
portions may be different from those in real ones. It goes
without saying that a different portion in a relation and a
ratio between mutual dimensions may be included in the
drawings.

[0018] FIG. 1 is a perspective view illustrating a
structure of a probe unit according to an embodiment of the
present invention. FIG. 2 is an exploded perspective view

illustrating the structure of the probe unit according to
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the present embodiment. FIG. 3 is an A-A line cross-
sectional view of FIG. 1. A probe unit 1 illustrated in
FIG. 1 to FIG. 3 is a device for electrically connecting
between two different contact bodies, or between a
semiconductor package being a test target and a wiring
substrate on a tester side for outputting a testing signal
to the semiconductor package. The probe unit 1 includes a
plurality of conductive probes 2, a probe holder 3 for
housing the probes 2 according to a wiring pattern of the
semiconductor package, and a probe-unit base member 4
(hereinafter, "base member 4") for securing and holding the
probe holder 3.

[0019] A detailed structure of the probe unit 1 will be
explained below. First, the structure of the probe 2 is
explained with reference to FIG. 4. The probe 2 includes a
first plunger 21 in contact with an electrode 101 of a
semiconductor package 100; a second plunger 22 that is
formed from the same material as that of the first plunger
21, protrudes toward a direction opposite to the first
plunger 21, and is in contact with an electrode 201 of a
wiring substrate 200; and a spring member 23 that is
provided in between the first plunger 21 and the second
plunger 22 to connect the first plunger 21 and the second
plunger 22 and that is extensible in its longitudinal
direction. The probe 2 is formed with a conductive
material such as iron.

[0020] The first plunger 21 includes a crown-shaped end
portion 2la; a flange portion 21b having a larger diameter
than the diameter of the end portion 2la; a boss portion
21c that protrudes in the direction opposite to the end
portion 2la from the flange portion 21b and has a
cylindrical shape having a diameter smaller than the

diameter of the flange portion 21b and slightly larger than
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the internal diameter of the spring member 23, and over
which the end portion of the spring member 23 is press-
fitted; and a base end portion 21d that has a cylindrical
shape having a diameter smaller than the diameter of the
boss portion 21lc and smaller than the internal diameter of
the spring member 23. The first plunger 21 has the shape
axially symmetric with respect to an axis parallel to the
longitudinal direction.

[0021] The second plunger 22 includes a sharp-pointed
end portion 22a; a flange portion 22b having a larger
diameter than the diameter of the end portion 22a; a boss
portion 22c that protrudes in the direction opposite to the
end portion 22a from the flange portion 22b and has a
cylindrical shape having a diameter smaller than the
diameter of the flange portion 22b and slightly larger than
the internal diameter of the spring member 23, and over
which the end portion of the spring member 23 1is press-
fitted; and a base end portion 22d that has a cylindrical
shape having a diameter smaller than the diameter of the
boss portion 22c and smaller than the internal diameter of
the spring member 23. The second plunger 22 has the shape
axially symmetric with respect to the axis parallel to the
longitudinal direction.

[0022] The spring member 23 is a conductive coil spring
having a constant diameter, in which a tightly wound
portion 23a is provided in its first plunger 21 side while
a loosely wound portion 23b is provided in its second
plunger 22 side. The end of the tightly wound portion 23a
is press-fitted over the boss portion 21lc, while the end of
the loosely wound portion 23b is press-fitted over the boss
portion 22c.

[0023] Next, the structure of the probe holder 3 will be
explained with reference to FIG. 1 to FIG. 4. The probe
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nholder 3 includes a holder portion 31 made of resin that
holds the probes 2, and a frame portion 32 made of metal
having a hollow portion capable of fitting therein the
holder portion 31.

[0024] The holder portion 31 has a first holder member
311 and a second holder member 312 which are layered in
their plate-thickness directions (vertical direction in FIG.
3). The first holder member 311 and the second holder
member 312 are formed with the same number of holder holes
313 and 314 for housing the plurality of probes 2. The
axis lines of the holder holes 313 and 314 for housing the
same probe 2 mutually coincide with each other. The shape
of the holder holes 313 and 314 is determined according to
the shape of the probe 2. Positions where the holder holes
313 and 314 are formed are determined according to the
wiring pattern of the semiconductor package 100, and are
arranged in a substantial square in the probe holder 3.

The first plunger 21 is inserted into the holder hole 313,
while the second plunger 22 is inserted into the holder
hole 314 in a state where the probes 2 are housed in the
probe holder 3.

[0025] Fach of the holder holes 313 and 314 is formed in
a stepped hole shape that has different diameters along its
extending direction. More specifically, the holder hole
313 is formed with a small diameter portion 313a having an
opening on an upper surface of the probe holder 3 in FIG. 4
and a large diameter portion 313b whose diameter is larger
than the small diameter portion 313a. Meanwhile, the
holder hole 314 is formed with a small diameter portion
314a having an opening on a lower surface of the probe
holder 3 in FIG. 4 and a large diameter portion 314b whose
diameter is larger than the small diameter portion 314a.

[0026] Provided in mutually opposed surfaces of the
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first holder member 311 and the second holder member 312
are grooves 31la and 312a formed in a concave shape,
respectively. The groove 31la is communicated with all the
holder holes 313, while the groove 312a is communicated
with all the holder holes 314. The grooves 31la and 312a
are stacked to form a flow passage 3la for allowing gas to
flow between the inside and the outside of the holder
portion 31. Provided at the center portion of the first
holder member 311 are a plurality of outlets 31b that
penetrate in the plate-thickness direction and are
communicated with the groove portion 31lla.

[0027] The holder portion 31 structured as described
above is formed by using an insulating material that has
taken antistatic properties, insulation properties, thermal
expansion properties, and workability into consideration.
[0028] The frame portion 32 includes a first frame
member 321 and a second frame member 322 which are layered
in their plate-thickness directions (vertical direction in
FIG. 3). Provided in the first frame member 321 are a
hollow portion 32la capable of fitting therein the first
holder member 311, two openings 321b which are located
along the outer periphery of the hollow portion 32la and
penetrate in the plate-thickness direction, and a groove
321c provided on the bottom of the first frame member 321
so as to connect the hollow portion 321la and the openings
321b. Provided in the second frame member 322 are a hollow
portion 322a capable of fitting therein the second holder
member 312, and a concave-shaped groove 322b provided on
the surface of the second frame member 322 opposed to the
first frame member 321. The groove 322b forms a flow
passage 32a, which is communicated with the flow passage
31la of the holder portion 31, together with the opening
321b and the groove 321c of the first frame member 321.
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The flow passage 32a is formed in an L-shaped cross section
as shown in FIG. 3.

[0029] Provided in the frame portion 32 is a screw hole
32b which penetrates in its plate-thickness direction and
through which a screw member 5 that is to be secured to the
base member 4 is inserted. The screw hole 32b may be a
straight hole through which the screw member 5 is inserted.
[0030] The frame portion 32 structured as described
above has high strength and heat resistance, and is formed
by using a conductive material having a small thermal
expansion coefficient. As such a conductive material, any
material including at least any one of low-thermal
expansion metal such as Invar material and Kovar material
(TM), stainless steel, semiconductor, and conductive
ceramics can be adopted. The frame portion 32 has an
electromagnetic-wave shielding function for preventing
electromagnetic waves produced and irradiated when an
electrical signal passes through the probe 2 or preventing
electromagnetic waves propagating from the outside, from
reaching the other probes 2. In this sense, it is more
preferable that a volume resistivity of the conductive
material forming the frame portion 32 be about 1 to 100
pQd-cm.

[0031] An insulating coating may be coated on at least
part of the surfaces of the frame portion 32, which is
continuous with the surface of the holder portion 31 (upper
and lower surfaces of the frame portion 32 in FIG. 2). The
coating in this case can be also implemented by an
insulating adhesive agent such as an epoxy-resin-based
adhesive agent, or can be also implemented by mixing at
least any one of carbon, glass particles, and fabrics into

the insulating adhesive agent. As a thickness of the

coating (film thickness), about 50 pum to 0.5 mm is
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preferable.

[0032] Next, the structure of the base member 4 will be
explained below with reference to FIG. 1 to FIG. 3. The
base member 4 includes a conductive substrate 41 forming a
base material, an insulating coating 42 coated on part of
the surface of the substrate 41, and an insulating guide
member 43 for guiding the semiconductor package 100 to a
position in contact with the probes 2 when the
semiconductor package 100 is brought into contact with the
probes 2.

[0033] Provided in the substrate 41 are a first opening
41la capable of fitting therein the probe holder 3; a second
opening 41b that is communicated with the first opening 4la
and penetrates the substrate 41 in the plate-thickness
direction together with the first opening 4la; an inlet 4lc
that penetrates in the plate-thickness direction, is
communicated with a flow passage (opening 321b of the first
frame member 321) of the probe holder 3, and flows gas into
the probe holder 3; and a screw hole 41d that penetrates in
the plate-thickness direction and into which a screw to be
fixed to the wiring substrate 200 is screwed. In addition,
screw holes (not shown) are provided on the bottom side of
the base member 4, i.e., on the side where the probe holder
3 is fixed so that the screw holes are communicated with
the screw holes 32b and the screw members 5 are screwed
thereinto.

[0034] The opening area of the first opening 4la is
larger than the opening area of the second opening 41b.

The first opening 41la, the second opening 41b, and a
stepped surface 4lab between the first opening 4la and the
second opening 41b are formed through cutting work. Among
them, the stepped surface 4lab is cut along a boundary

between the first opening 4la and the second opening 41b,
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and comes in contact with the upper surface of the first
frame member 321 when the probe holder 3 is fitted therein.
In this way, by forming the first opening 4la, the second
opening 41b, and the stepped surface 4lab through the
cutting work, positioning accuracy when the probe holder 3
is fitted therein can be improved.

[0035] In the case of FIG. 3, the opening area of the
inlet 41c is equal to the opening area of the opening 321b,
however, it is not limited thereto, and the opening area of
the inlet 4l1c may be different from the opening area of the
opening 321b.

[0036] The inlet 41c and the flow passages 3la and 32a
allow gas (air) inside the probe holder 3, especially
around the probe 2, to move by blast or pressure from the
outside of the probe unit 1. The gas flowing into the
inlet 41c and the flow passages 3la and 32a is output to
the outside of the probe holder 3 via the outlets 31b.
Therefore, like conductivity test of, for example, a high-
frequency circuit, even if the probes 2 generate heat by
flowing of a large amount of current, the air is allowed to
flow thereinto from the outside of the probe unit 1 through
the inlets 41c and the flow passages 3la and 32a, and this
enables the probes 2 and the heat around the probes 2 to be
guickly cooled down. In addition, when a high-temperature
load test is to be conducted, by allowing hot air at a
high-temperature to flow thereinto through the inlets 4lc
and the flow passages 31la and 32a, the surrounding of the
probe holder 3 can be gquickly changed to a high-temperature
state.

[0037] The coating 42 around the edge of the opening of
the inlet 4lc is peeled slightly largely in size than the
opening area of the inlet 4lc, so that the substrate 41 of

the base member 4 is exposed to the surface. With this,
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even if the end portion a gas flow-in member for letting
gas in is in contact with the inlet 41c and is applied with
pressure, the inlet 41lc does not deformed due to influence
such as the temperature of the gas. Therefore, all the gas
can be reliably let into the probe unit 1.

[0038] Provided on the upper surface of the substrate 41
are positioning pins 6 for positioning a member to be
mounted on the substrate 41 from above the substrate 41.
When a positioning pin 6 is provided on the upper surface
of the substrate 41, a hole is made on the upper surface of
the substrate 41 in order to knock therein a rod member
having a larger diameter than that of the positioning pin 6,
and the rod member is knocked in the hole so as to be
secured. Thereafter, by subjecting the secured rod member
to a post-process such as cutting work, the position and
the diameter of the positioning pin 6 are adjusted. This
post-process cannot be implemented when a resin substrate
is t applied in view of the strength. Therefore, when the
positioning pin is provided on the resin substrate, it is
necessary to control each accuracy of the pin diameter, the
hole diameter, and the position of the hole at the
manufacturing stage of the components. On the other hand,
because the substrate 41 is formed of a conductive material
such as metal, the post-process can be applied to the
substrate 41, so that the positioning pins 6 can be
arranged on predetermined positions of the substrate 41
with high accuracy without controlling the accuracy of the
pin diameter, the hole diameter, and the position of the
hole at the manufacturing stage of the components.

[0039] The substrate 41 structured as described above is
implemented by using the same conductive material as that
of the frame portion 32 of the probe holder 3.

[0040] The coating 42 covers the surface of the
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substrate 41 except for the edge of the first opening 41la,
the stepped surface 4lab, and an area around the opening
edge of the inlet 41lc. The material and the thickness
(film thickness) of the coating 42 are the same as the
material and the thickness of the coating to cover the
surface of the frame portion 32. That is, the coating 42

is obtained by an insulating adhesive agent or the like,

and its thickness is preferably about 50 pm to 0.5 mm.
[0041] The guide member 43 has a third opening 43a that
can house therein the semiconductor package 100. The third
opening 43a is structured to have the opening area that is
made gradually smaller toward the inside thereof from an
opening surface that faces the outside and then have a
fixed opening area. Because the guide member 43 may
contact the semiconductor package 100, the material cf the
guide member 43 is preferably any material having
insulation properties higher than the insulating material
forming the coating 42 and having antistatic properties
higher than the insulating material forming the coating 42,
and the guide member 43 is implemented by using, for
example, PES or PEEK.

[0042] In the probe unit 1 structured as described above,
because the screw hole portions of the probe holder 3 and
the base member 4 are high-strength metal, the probe holder
3 and the base member 4 can be strongly fixed to each other.
[0043] According to the embodiment of the present
invention explained above, it has the conductive substrate
41 that includes the first opening 4la capable of fitting
therein the probe holder 3, and the second opening 4lb
whose bottom is located on the same plane as that of the
first opening 4la and which is communicated with the first
opening 4la in such a manner that a portion overlapping the

bottom of the first opening 4la is open; the insulating
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coating 42 made of the insulating adhesive agent and coated
at least on the edge of the second opening 41b; and the
insulating guide member 43 bonded to the edge of the second
opening 41b through the coating 42 to guide the
semiconductor package 100 to the position in contact with
the probe 2. Therefore, the thickness for insertion of the
screw does not have to be secured in the guide member 43,
and the thickness of the portion of the substrate 41 to
which the guide member 43 is bonded can be made thicker
accordingly, thus improving the rigidity of the base member
4. Moreover, there is no need to screw the guide member 43
to the substrate 41, thus reducing the troublesome
operations upon its manufacture.

[0044] According to the present embodiment, because the
guide member 43 is integrated as part of the base member 4,
the number of components such as a screw and a positioning
pin can be reduced, and assemble processes can also be
reduced. Therefore, the cost required for manufacture can
be reduced.

[0045] According to the present embodiment, there is no
need to consider the position of the screw to joint the
substrate 41 and the guide member 43, thus improving the
freedom of layout design.

[0046] According to the present embodiment, because the
inlet 4l1c of the base member 4 is formed of the conductive
material with high strength, even if the end portion the
gas flow-in member for letting the gas in the probe unit 1
from the outside is brought into contact with the inlet 4lc
to apply pressure thereto, the inlet 4lc does not deformed
thereby. Therefore, all the gas can be reliably flowed
into the probe unit 1 from the gas flow-in member.

[0047] The exemplary embodiment to implement the present

invention has been explained so far, however, the present
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invention is not limited only by the one embodiment. For
example, in the present invention, it is possible
acceptable that an inlet of the base member and a flow
passage of the probe holder are not provided. In this
manner, the present invention can include various
embodiments which are not described herein, and various

designs or the like can be changed within a scope not

departing from the technical idea specified by the appended

claims.

Industrial Applicability

[0048] The probe-unit base member and the probe unit

according to the present invention are appropriate for

conducting an electrical characteristic test of a

predetermined circuit configuration of the semiconductor

package or the like.

Reference Signs List

[0049] 1 PROBE UNIT
2 PROBE

3 PROBE HOLDER

4 PROBE-UNIT BASE MEMBER

5 SCREW MEMBER

6 POSITIONING PIN

21 FIRST PLUNGER

2la, 22a END PORTION

21lb, 22b FLANGE PORTION

21c, 22c BOSS PORTION

21d, 22d BASE END PORTION

22 SECOND PLUNGER

23 SPRING MEMBER

23a TIGHTLY WOUND PORTION

23b LOOSELY WOUND PORTION

31 HOLDER PORTION

3la, 32a FLOW PASSAGE
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31b OUTLET

32 FRAME PORTION

41 SUBSTRATE

4la FIRST OPENING

4lab STEPPED SURFACE

41b SECOND OPENING

41c INLET

42 COATING

43 GUIDE MEMBER

43a THIRD OPENING

100 SEMICONDUCTOR PACKAGE
101, 201 ELECTRODE

200 WIRING SUBSTRATE

311 FIRST HOLDER MEMBER
31la, 311b GROOVE

312 SECOND HOLDER MEMBER
313, 314 HOLDER HOLE
313a, 314a SMALL DIAMETER PORTION
313b, 314b LARGE DIAMETER PORTION
321 FIRST FRAME MEMBER
321a, 322a HOLLOW PORTION
321b OPENING

321c, 322b GROOVE

322 SECOND FRAME MEMBER
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CLAIMS
1. A probe-unit base member provided in a probe unit, which
includes a conductive probe having both ends respectively
brought into contact with two different contact bodies and a
probe holder for housing a plurality of the probes arranged in
a predetermined pattern while the both ends of each of the
probes are exposed, the probe-unit base member securing and
holding the probe holder, the probe-unit base member
comprising:

a conductive substrate that has a first opening capable
of fitting therein the probe holder and a second opening
communicated with the first opening;

a coating that is made of a material including an
insulating adhesive agent and is coated at least on an edge of
the second opening; and

an insulating guide member that is bonded to the edge of
the second opening through the coating and guides one of the
two contact bodies to a position in contact with the probes;

wherein an opening area of the first opening is larger
than that of the second opening, and

a stepped surface between the first opening and the
second opening is cut along a boundary between the first

opening and the second opening.

2. The probe-unit base member according to claim 1, wherein
the guide member is made of a material having an antistatic

property higher than that of the insulating adhesive agent.
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3. The probe-unit base member according to claim 1, wherein

the substrate is exposed on the stepped surface.

4. A probe unit comprising:

a conductive probe having both ends respectively brought
into contact with two different contact bodies;

a probe holder for housing a plurality of the probes
arranged in a predetermined pattern while the both ends of
each of the probes are exposed; and

a probe-unit base member that includes

a conductive substrate that has a first opening
capable of fitting therein the probe holder and a second
opening communicated with the first opening,

a coating that is made of a material including an
insulating adhesive agent and is coated at least on an edge of
the second opening, and

an insulating guide member that is bonded to the
edge of the second opening through the coating and guides one
of the two contact bodies to a position in contact with the
probes,

wherein the probe-unit base member secures and holds the
probe holder;

an opening area of the first opening is larger than that
of the second opening,
and

a stepped surface between the first opening and the
second opening is cut along a boundary between the first

opening and the second opening.

5. The probe unit according to claim 54, wherein
the probe-unit base member includes an inlet for flowing
air therein from outside of the probe-unit base member, and
the probe holder includes a flow passage that is

communicated with the inlet and allows the air flowed therein
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through the inlet to flow.

6. The probe unit according to claim 4 or 5, wherein the

probe holder includes
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a holder portion that is made of an insulating material
and holds the probes; and

a frame portion that is made of a conductive material and
includes a hollow portion capable of fitting therein the

holder portion.



