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DESCRIPTION 

 

PROBE UNIT 

 

TECHNICAL FIELD 5 

[0001] The present invention relates to a probe unit for 

housing a conductive probe that performs input and output 

of a signal in an electrical characteristics test for a 

semiconductor integrated circuit or the like. 

 10 

BACKGROUND ART 

[0002] In an electrical characteristics test for a 

semiconductor integrated circuit such as an IC chip, a 

probe unit is used that houses a plurality of conductive 

probes at predetermined positions corresponding to an 15 

arrangement pattern of external electrodes included in the 

semiconductor integrated circuit.  The probe unit includes 

a probe holder that has a plurality of hole portions into 

which contact probes are inserted, and, both end portions 

of the conductive probe held by the probe holder are 20 

brought into contact with an electrode of the semiconductor 

integrated circuit and an electrode of a circuit substrate 

for outputting a test signal, respectively, to electrically 

connect the semiconductor integrated circuit and the 

circuit substrate (see Patent Document 1 for example). 25 

[0003] Patent Document 1: Japanese Laid-open Patent 

Publication No. 2002-107377 

 

DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 30 

[0004] In recent years, a demand is growing for a probe 

capable of carrying large current with a current value of 

about 10 to 20 A for performing a test on a semiconductor 

1 DESCRIPTION PROBE UNIT 5 TECHNICAL FIELD [0001]The present invention relates to a probe unit
for housing a conductive probe that performs input and output of a signal in an electrical characteristics
test for a semiconductor integrated circuit or the like. 10 BACKGROUND ART [0002]In an electrical
characteristics test for a semiconductor integrated circuit such as an IC chip, a probe unit is used that
houses a plurality of conductive 15 probes at predetermined positions corresponding to an arrangement
pattern of external electrodes included in the semiconductor integrated circuit. The probe unit includes a
probe holder that has a plurality of hole portions into which contact probes are inserted, and, both end
portions 20 of the conductive probe held by the probe holder are brought into contact with an electrode of
the semiconductor integrated circuit and an electrode of a circuit substrate for outputting a test signal,
respectively, to electrically connect the semiconductor integrated circuit and the 25 circuit substrate (see
Patent Document 1 for example).  [0003] Patent Document 1: Japanese Laid-open Patent Publication No.
2002-107377 DISCLOSURE OF INVENTION 30 PROBLEM TO BE SOLVED BY THE INVENTION
[0004]In recent years, a demand is growing for a probe capable of carrying large current with a current
value of about 10 to 20 A for performing a test on a semiconductor 
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for an automobile control system or the like.  To meet this 

demand, it is necessary to make the diameter of the probe 

large.  However, there is a problem in that when the 

maximum diameter or a pitch between electrodes of the 

semiconductor is 1 mm or smaller, the diameter of the probe 5 

needs to be made even smaller, resulting in reduced 

current-carrying capacity.  Furthermore, in a test in which 

two probes are needed for each terminal as in the four-

terminal measurement, probes with small diameters are 

needed, which leads to reduction in current-carrying 10 

capacity. 

[0005] The present invention has been made in view of 

the above, and it is an object of the present invention to 

provide a probe unit capable of preventing reduction in 

current-carrying capacity due to a reduced diameter of a 15 

probe. 

 

MEANS FOR SOLVING PROBLEM 

[0006] To solve the problem described above and achieve 

the object, a probe unit according to the present invention 20 

includes: a plurality of large diameter probes, each of 

which is formed by using conductive material and is 

extendable in a longitudinal direction; a plurality of 

small diameter probes, each of which is formed by using 

conductive material and has a diameter smaller than a 25 

diameter of each large diameter probe; a large-diameter 

probe holder that includes a plurality of large hole 

portions which individually hold the plurality of large 

diameter probes; and a plurality of reception hole portions, 

each of which has a diameter smaller than a diameter of 30 

each large hole portion, communicates with any one of the 

plurality of large hole portions, and receives an end 

portion of the small diameter probe so that the end portion 

2 for an automobile control system or the like. To meet this demand, it is necessary to make the diameter
of the probe large. However, there is a problem in that when the maximum diameter or a pitch between
electrodes of the 5 semiconductor is 1 mm or smaller, the diameter of the probe needs to be made even
smaller, resulting in reduced current-carrying capacity. Furthermore, in a test in which two probes are
needed for each terminal as in the four-terminal measurement, probes with small diameters are 10
needed, which leads to reduction in current-carrying capacity. [0005]The present invention has been
made in view of the above, and it is an object of the present invention to provide a probe unit capable of
preventing reduction in 15 current-carrying capacity due to a reduced diameter of a probe. MEANS FOR
SOLVING PROBLEM [0006]To solve the problem described above and achieve 20 the object, a probe
unit according to the present invention includes: a plurality of large diameter probes, each of which is
formed by using conductive material and is extendable in a longitudinal direction; a plurality of small
diameter probes, each of which is formed by using 25 conductive material and has a diameter smaller
than a diameter of each large diameter probe; a large-diameter probe holder that includes a plurality of
large hole portions which individually hold the plurality of large diameter probes; and a plurality of
reception hole portions, 30 each of which has a diameter smaller than a diameter of each large hole
portion, communicates with any one of the plurality of large hole portions, and receives an end portion of
the small diameter probe so that the end portion  
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comes into contact with the large diameter probe, wherein 

each set of one of the large hole portions and 

corresponding one of the small hole portions that 

communicate with each other pierces through the large-

diameter probe holder in a thickness direction; and a 5 

small-diameter probe holder that includes a plurality of 

small hole portions which individually hold the plurality 

of small diameter probes while preventing the small 

diameter probes from coming off and which pierce through 

the small-diameter probe holder, and that is stacked on the 10 

large-diameter probe holder so that each of the small hole 

portions communicates with any one of the plurality of 

reception hole portions, wherein central axes of the large 

hole portion and the small hole portion that communicate 

with each other are separated from each other, and the 15 

plurality of small hole portions include two small hole 

portions which are adjacent to each other and of which 

central axes are separated from each other by a distance 

shorter than a distance between central axes of two large 

hole portions that are corresponding to the two small hole 20 

portions. 

[0007] In the probe unit according to the present 

invention as set forth in the invention described above, 

each large diameter probe includes a first plunger which is 

formed approximately in a needle-shape; a second plunger of 25 

which tip is oriented in a direction opposite to a tip of 

the first plunger and which is brought into contact with 

any one of the small diameter probes; and an elastic member 

of which one end portion in the longitudinal direction is 

attached to the first plunger and the other end portion is 30 

attached to the second plunger, and which is extendable in 

the longitudinal direction. 

[0008] In the probe unit according to the present 

3 comes into contact with the large diameter probe, wherein each set of one of the large hole portions and
corresponding one of the small hole portions that communicate with each other pierces through the large-
5 diameter probe holder in a thickness direction; and a small-diameter probe holder that includes a
plurality of small hole portions which individually hold the plurality of small diameter probes while
preventing the small diameter probes from coming off and which pierce through 10 the small-diameter
probe holder, and that is stacked on the large-diameter probe holder so that each of the small hole
portions communicates with any one of the plurality of reception hole portions, wherein central axes of the
large hole portion and the small hole portion that communicate 15 with each other are separated from
each other, and the plurality of small hole portions include two small hole portions which are adjacent to
each other and of which central axes are separated from each other by a distance shorter than a distance
between central axes of two large 20 hole portions that are corresponding to the two small hole portions.
[0007]In the probe unit according to the present invention as set forth in the invention described above,
each large diameter probe includes a first plunger which is 25 formed approximately in a needle-shape; a
second plunger of which tip is oriented in a direction opposite to a tip of the first plunger and which is
brought into contact with any one of the small diameter probes; and an elastic member of which one end
portion in the longitudinal direction is 30 attached to the first plunger and the other end portion is attached
to the second plunger, and which is extendable in the longitudinal direction. [0008]In the probe unit
according to the present  4 invention as set forth in the invention described above, a tip of the second
plunger forms a plane substantially normal to the longitudinal direction of the large diameter probes.
5[0009]In the probe unit according to the present invention as set forth in the invention described above,
the large-diameter probe holder includes a first substrate that holds the first plungers while allowing tip
portions of the first plungers to be exposed; and a second substrate 
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invention as set forth in the invention described above, a 

tip of the second plunger forms a plane substantially 

normal to the longitudinal direction of the large diameter 

probes. 

[0009] In the probe unit according to the present 5 

invention as set forth in the invention described above, 

the large-diameter probe holder includes a first substrate 

that holds the first plungers while allowing tip portions 

of the first plungers to be exposed; and a second substrate 

that is stacked on the first substrate and on the small-10 

diameter probe holder, and receives end portions of the 

small diameter probes held by the small-diameter probe 

holder. 

[0010] In the probe unit according to the present 

invention as set forth in the invention described above, 15 

the large diameter probes are pogo pins. 

[0011] In the probe unit according to the present 

invention as set forth in the invention described above, 

tips of the pogo pins, the tips being in contact with the 

small diameter probes, form respective planes substantially 20 

normal to the longitudinal direction of the large diameter 

probes. 

[0012] In the probe unit according to the present 

invention as set forth in the invention described above, 

the large-diameter probe holder includes a first substrate 25 

that holds the pogo pins while allowing tips of the pogo 

pins, the tips being not in contact with the small diameter 

probes, to be exposed; and a second substrate that is 

stacked on the first substrate and on the small-diameter 

probe holder and receives end portions of the small 30 

diameter probes held by the small-diameter probe holder. 

[0013] In the probe unit according to the present 

invention as set forth in the invention described above, 

10 that is stacked on the first substrate and on the small- diameter probe holder, and receives end
portions of the small diameter probes held by the small-diameter probe holder. [0010]In the probe unit
according to the present 15 invention as set forth in the invention described above, the large diameter
probes are pogo pins. [0011]In the probe unit according to the present invention as set forth in the
invention described above, tips of the pogo pins, the tips being in contact with the 20 small diameter
probes, form respective planes substantially normal to the longitudinal direction of the large diameter
probes. [0012]In the probe unit according to the present invention as set forth in the invention described
above, 25 the large-diameter probe holder includes a first substrate that holds the pogo pins while
allowing tips of the pogo pins, the tips being not in contact with the small diameter probes, to be exposed;
and a second substrate that is stacked on the first substrate and on the small-diameter 30 probe holder
and receives end portions of the small diameter probes held by the small-diameter probe holder. [0013]In
the probe unit according to the present invention as set forth in the invention described above,  5 the
small-diameter probe holder is constructed by stacking 
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the small-diameter probe holder is constructed by stacking 

two substrates, each of which holds the small diameter 

probes while allowing either end of each of the small 

diameter probes to be exposed. 

[0014] In the probe unit according to the present 5 

invention as set forth in the invention described above, 

the large-diameter probe holder and the small-diameter 

probe holder have insulation properties at at least 

portions in contact with the large diameter probes and/or 

the small diameter probes. 10 

 

EFFECT OF THE INVENTION 

[0015] According to a probe unit of the present 

invention, a set of probes is constructed by assembling a 

large diameter probe and a small diameter probe such that 15 

respective axis lines are shifted from each other.  

Therefore, even when it is necessary to deal with narrowing 

of a pitch of a test object, it is not necessary to reduce 

the diameters of both end portions of the probe.  As a 

result, it is possible to prevent reduction in current-20 

carrying capacity due to the reduced diameter of the probe. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] FIG. 1 is a diagram illustrating a configuration 

of a relevant portion of a probe unit according to an 25 

embodiment of the present invention. 

 FIG. 2 is a diagram schematically illustrating a 

positional relationship between large hole portions and 

small hole portions. 

 FIG. 3 is a diagram illustrating an overview of 30 

assembly of the probe unit according to the embodiment of 

the present invention. 

 FIG. 4 is a perspective view schematically 

two substrates, each of which holds the small diameter probes while allowing either end of each of the
small diameter probes to be exposed. 5[0014]In the probe unit according to the present invention as set
forth in the invention described above, the large-diameter probe holder and the small-diameter probe
holder have insulation properties at at least portions in contact with the large diameter probes and/or 10
the small diameter probes. EFFECT OF THE INVENTION [0015]According to a probe unit of the present
invention, a set of probes is constructed by assembling a 15 large diameter probe and a small diameter
probe such that respective axis lines are shifted from each other. Therefore, even when it is necessary to
deal with narrowing of a pitch of a test object, it is not necessary to reduce the diameters of both end
portions of the probe. As a 20 result, it is possible to prevent reduction in current-carrying capacity due to
the reduced diameter of the probe. BRIEF DESCRIPTION OF DRAWINGS [0016]FIG. 1 is a diagram
illustrating a configuration 25 of a relevant portion of a probe unit according to an embodiment of the
present invention. FIG. 2 is a diagram schematically illustrating a positional relationship between large
hole portions and small hole portions. 30FIG. 3 is a diagram illustrating an overview of assembly of the
probe unit according to the embodiment of the present invention. FIG. 4 is a perspective view
schematically  
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illustrating a whole structure of the probe unit according 

to the embodiment of the present invention. 

 FIG. 5 is a diagram illustrating a test state of the 

probe unit according to the embodiment of the present 

invention. 5 

 FIG. 6 is a diagram illustrating a configuration of a 

probe unit according to another embodiment of the present 

invention. 

 

EXPLANATIONS OF LETTERS OR NUMERALS 10 

[0017] 1, 7  Probe unit 

 2, 8  Large diameter probe 

 3  Small diameter prove 

 4  Large-diameter prove holder 

 4a  Large hole portion 15 

 4b  Reception hole portion 

 5  Small-diameter probe holder 

 5a  Small hole portion 

 6  Holder member 

 21, 81  First plunger 20 

 21a, 23a, 31  Tip portion 

 21b, 33  Flange portion 

 21c, 23b  Boss portion 

 21d, 23c, 32  Base end portion 

 22  Spring member 25 

 22a  Loosely wound portion 

 22b  Tightly wound portion 

 23, 82  Second plunger 

 41  First substrate 

 41a  First hole portion 30 

 42  Second substrate 

 42a  Second hole portion 

 51  Third substrate 

6 illustrating a whole structure of the probe unit according to the embodiment of the present invention.
FIG. 5 is a diagram illustrating a test state of the     probe unit according to the embodiment of the present
5invention.       FIG. 6 is a diagram illustrating a configuration of a probe unit according to another
embodiment of the present invention. 10 EXPLANATIONS OF LETTERS OR NUMERALS [0017]1, 7
Probe unit 2, 8 Large diameter probe 3 Small diameter prove            4 Large-diameter prove holder 154a
Large hole portion 4b Reception hole portion 5 Small-diameter probe holder 5a Small hole portion 6
Holder member 2021, 81 First plunger             21a, 23a, 31 Tip portion 21b, 33 Flange portion 21c, 23b
Boss portion             21d, 23c, 32 Base end portion 
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 51a  Third hole portion 

 52  Fourth substrate 

 52a  Fourth hole portion 

 83  Pipe member 

 100  Semiconductor integrated circuit 5 

 101, 201  Electrode 

 200  Circuit substrate 

 411a, 511a, 521a  Small diameter hole 

 412a, 512a, 522a  Large diameter hole 

 10 

BEST MODE(S) FOR CARRYING OUT THE INVENTION 

[0018] Best modes for carrying out the present invention 

(hereinafter, "embodiments") are explained below with 

reference to the accompanying drawings.  It should be noted 

that the drawings are schematic and a relation between the 15 

thickness and the width of each portion, a ratio of the 

thicknesses of the respective portions, and the like may be 

different from realistic ones.  It goes without saying that 

the drawings may depict some portion as having different 

relations and ratios of dimensions. 20 

[0019] FIG. 1 is a partial cross-sectional view of a 

configuration of a relevant portion of a probe unit 

according to an embodiment of the present invention.  A 

probe unit 1 illustrated in the figure is a device that is 

used for performing an electrical characteristics test on a 25 

semiconductor integrated circuit as a test object, and that 

electrically connects the semiconductor integrated circuit 

and a circuit substrate that outputs a test signal to the 

semiconductor integrated circuit.  The probe unit 1 

includes a plurality of large diameter probes 2 of which 30 

one ends are brought into contact with electrodes of the 

circuit substrate, a plurality of small diameter probes 3, 

of which one ends are brought into contact with the large 

2522 Spring member 22a Loosely wound portion 22b Tightly wound portion 23, 82 Second plunger 41
First substrate 3041a First hole portion 42 Second substrate 42a Second hole portion 51 Third substrate
7 51a Third hole portion 52 Fourth substrate 52a Fourth hole portion 83 Pipe member 5100
Semiconductor integrated circuit 101, 201 Electrode 200 Circuit substrate 411a, 511a, 521a Small
diameter hole 412a, 512a, 522a Large diameter hole 
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diameter probes 2 and other ends are brought into contact 

with electrodes of the semiconductor integrated circuit, 

and which have diameters smaller than those of the large 

diameter probes 2, a large-diameter probe holder 4 that 

holds the plurality of large diameter probes 2 while 5 

preventing the large diameter probes 2 from coming off, and 

a small-diameter probe holder 5 that is stacked on the 

large-diameter probe holder 4 in a detachable manner and 

holds the plurality of small diameter probes 3 while 

preventing the small diameter probes 3 from coming off. 10 

[0020] Each large diameter probe 2 is formed by using 

conductive material, and includes a first plunger 21 which 

is formed approximately in a needle-shape, a spring member 

22 of which one end is attached to the first plunger 21 and 

which is an elastic member extendable in the longitudinal 15 

direction, and a second plunger 23 to which the other end 

of the spring member 22 is attached and of which tip is 

oriented in a direction opposite to a tip of the first 

plunger 21.  In the state illustrated in FIG. 1, the 

central axes in the longitudinal direction of the first 20 

plunger 21, the spring member 22, and the second plunger 23 

coincide with each other. 

[0021] The first plunger 21 includes a tip portion 21a 

having a sharp tip end, a flange portion 21b having a 

diameter larger than the diameter of the tip portion 21a, a 25 

boss portion 21c which projects in an opposite direction of 

the tip portion 21a via the flange portion 21b, which is in 

the form of a cylinder with a diameter that is smaller than 

the diameter of the flange portion 21b and is slightly 

larger than the inner diameter of the spring member 22, and 30 

onto which the end portion of the spring member 22 is press 

fitted, and a base end portion 21d which is in the form of 

a cylinder with a diameter that is smaller than the 

10 BEST MODE(S) FOR CARRYING OUT THE INVENTION [0018]Best modes for carrying out the
present invention (hereinafter, "embodiments") are explained below with reference to the accompanying
drawings. It should be noted 15 that the drawings are schematic and a relation between the thickness and
the width of each portion, a ratio of the thicknesses of the respective portions, and the like may be
different from realistic ones. It goes without saying that the drawings may depict some portion as having
different 20 relations and ratios of dimensions. [0019]FIG. 1 is a partial cross-sectional view of a
configuration of a relevant portion of a probe unit according to an embodiment of the present invention. A
probe unit 1 illustrated in the figure is a device that is 25 used for performing an electrical characteristics
test on a semiconductor integrated circuit as a test object, and that electrically connects the
semiconductor integrated circuit and a circuit substrate that outputs a test signal to the semiconductor
integrated circuit. The probe unit 1 30 includes a plurality of large diameter probes 2 of which one ends
are brought into contact with electrodes of the circuit substrate, a plurality of small diameter probes 3, of
which one ends are brought into contact with the large  8 diameter probes 2 and other ends are brought
into contact with electrodes of the semiconductor integrated circuit, and which have diameters smaller
than those of the large diameter probes 2, a large-diameter probe holder 4 that 5 holds the plurality of
large diameter probes 2 while preventing the large diameter probes 2 from coming off, and a
small-diameter probe holder 5 that is stacked on the large-diameter probe holder 4 in a detachable
manner and holds the plurality of small diameter probes 3 while 10 preventing the small diameter probes
3 from coming off. [0020]Each large diameter probe 2 is formed by using conductive material, and
includes a first plunger 21 which is formed approximately in a needle-shape, a spring member 22 of which
one end is attached to the first plunger 21 and 
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diameter of the boss portion 21c and is smaller than the 

inner diameter of the spring member 22. 

[0022] The spring member 22 includes a loosely wound 

portion 22a of which end portion is press fitted onto the 

boss portion 21c of the first plunger 21, and a tightly 5 

wound portion 22b on which a wire rod that constructs the 

spring member 22 is more tightly wound than on the loosely 

wound portion 22a and of which end portion is press fitted 

onto the second plunger 23.  The loosely wound portion 22a 

and the tightly wound portion 22b are connected to each 10 

other and have the same diameters. 

[0023] The second plunger 23 includes a tip portion 23a 

in the form of a cylinder, a boss portion 23b which is in 

the form of a cylinder with a diameter that is smaller than 

the diameter of the tip portion 23a and is slightly larger 15 

than the inner diameter of the spring member 22, and onto 

which the end portion of the tightly wound portion 22b is 

press fitted, and a base end portion 23c having a diameter 

that is smaller than the diameter of the boss portion 23b 

and is smaller than the inner diameter of the spring member 20 

22.  The outer diameter of the tip portion 23a is slightly 

larger than the outer diameter of the spring member 22.  

The length of the base end portion 23c can arbitrarily be 

set in a range in which the large diameter probe 2 does not 

come into contact with the first plunger 21 even when the 25 

large diameter probe 2 is stroked at the maximum.  For 

example, it is possible to make the length of the base end 

portion 23c in the longitudinal direction longer than the 

length illustrated in FIG. 1.  A tip face of the tip 

portion 23a, which forms a top surface of the second 30 

plunger 23 in FIG. 1, is a plane that is normal to the 

longitudinal direction of the large diameter probe 2 and is 

brought into contact with the small diameter probe 3. 

15 which is an elastic member extendable in the longitudinal direction, and a second plunger 23 to which
the other end of the spring member 22 is attached and of which tip is oriented in a direction opposite to a
tip of the first plunger 21. In the state illustrated in FIG. 1, the 20 central axes in the longitudinal direction
of the first plunger 21, the spring member 22, and the second plunger 23 coincide with each other.
[0021]The first plunger 21 includes a tip portion 21a having a sharp tip end, a flange portion 21b having a
25 diameter larger than the diameter of the tip portion 21a, a boss portion 21c which projects in an
opposite direction of the tip portion 21a via the flange portion 21b, which is in the form of a cylinder with a
diameter that is smaller than the diameter of the flange portion 21b and is slightly 30 larger than the inner
diameter of the spring member 22, and onto which the end portion of the spring member 22 is press fitted,
and a base end portion 21d which is in the form of a cylinder with a diameter that is smaller than the  9
diameter of the boss portion 21c and is smaller than the inner diameter of the spring member 22.
[0022]The spring member 22 includes a loosely wound portion 22a of which end portion is press fitted
onto the 5 boss portion 21c of the first plunger 21, and a tightly wound portion 22b on which a wire rod
that constructs the spring member 22 is more tightly wound than on the loosely wound portion 22a and of
which end portion is press fitted onto the second plunger 23. The loosely wound portion 22a 10 and the
tightly wound portion 22b are connected to each other and have the same diameters. [0023]The second
plunger 23 includes a tip portion 23a in the form of a cylinder, a boss portion 23b which is in the form of a
cylinder with a diameter that is smaller than 15 the diameter of the tip portion 23a and is slightly larger
than the inner diameter of the spring member 22, and onto which the end portion of the tightly wound
portion 22b is press fitted, and a base end portion 23c having a diameter that is smaller than the diameter
of the boss portion 23b 20 and is smaller than the inner diameter of the spring member 22. The outer
diameter of the tip portion 23a is slightly larger than the outer diameter of the spring member 22. The
length of the base end portion 23c can arbitrarily be 
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[0024] Each small diameter probe 3 includes a tip 

portion 31 and a base end portion 32, each of which 

includes a sharp tip end, and a flange portion 33 which is 

arranged between the tip portion 31 and the base end 

portion 32 and has a diameter larger than the diameters of 5 

the tip portion 31 and the base end portion 32.  The 

diameter of the tip portion 31 and the diameter of the base 

end portion 32 are substantially the same, and are smaller 

than the outer diameter of the large diameter probe 2.  The 

tip of the base end portion 32 is brought into contact with 10 

the tip portion 23a of the second plunger 23 of the large 

diameter probe 2 as described above.  The small diameter 

probe 3 is arranged at an offset position with respect to 

the large diameter probe 2 so that the central axis of the 

small diameter probe 3 is made parallel to and separated 15 

from the central axis of the large diameter probe 2. 

[0025] The large-diameter probe holder 4 is constructed 

by stacking a first substrate 41 and a second substrate 42, 

which are formed by using insulating material such as resin, 

machinable ceramic, and silicone, in a thickness direction 20 

(in a vertical direction of FIG. 1).  The large-diameter 

probe holder 4 includes a plurality of large hole portions 

4a which individually hold the plurality of large diameter 

probes 2, and a plurality of reception hole portions 4b 

which have diameters smaller than the diameters of the 25 

large hole portions 4a, communicate with any one of the 

plurality of large hole portions 4a, and receive the base 

end portions 32 of the small diameter probes 3 so that the 

base end portions 32 come into contact with the large 

diameter probes 2.  A set of the large hole portion 4a and 30 

the reception hole portion 4b that communicate with each 

other pierces through the large-diameter probe holder 4 in 

the thickness direction.  Furthermore, the central axes in 

set in a range in which the large diameter probe 2 does not 25 come into contact with the first plunger 21
even when the large diameter probe 2 is stroked at the maximum. For example, it is possible to make the
length of the base end portion 23c in the longitudinal direction longer than the length illustrated in FIG. 1.
A tip face of the tip 30 portion 23a, which forms a top surface of the second plunger 23 in FIG. 1, is a
plane that is normal to the longitudinal direction of the large diameter probe 2 and is brought into contact
with the small diameter probe 3.  10 [0024]Each small diameter probe 3 includes a tip portion 31 and a
base end portion 32, each of which includes a sharp tip end, and a flange portion 33 which is arranged
between the tip portion 31 and the base end 5 portion 32 and has a diameter larger than the diameters of
the tip portion 31 and the base end portion 32. The diameter of the tip portion 31 and the diameter of the
base end portion 32 are substantially the same, and are smaller than the outer diameter of the large
diameter probe 2. The 10 tip of the base end portion 32 is brought into contact with the tip portion 23a of
the second plunger 23 of the large diameter probe 2 as described above. The small diameter probe 3 is
arranged at an offset position with respect to the large diameter probe 2 so that the central axis of the 15
small diameter probe 3 is made parallel to and separated from the central axis of the large diameter probe
2.  [0025]The large-diameter probe holder 4 is constructed by stacking a first substrate 41 and a second
substrate 42, which are formed by using insulating material such as resin, 20 machinable ceramic, and
silicone, in a thickness direction  (in a vertical direction of FIG. 1). The large-diameter probe holder 4
includes a plurality of large hole portions 4a which individually hold the plurality of large diameter probes
2, and a plurality of reception hole portions 4b 
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the longitudinal direction of the large hole portion 4a and 

the reception hole portion 4b that communicate with each 

other are parallel to and separated from each other.  A 

distance d between the central axis of the large hole 

portion 4a and the central axis of the reception hole 5 

portion 4b is set to be smaller than a radius of a circle 

that forms the tip face of the tip portion 23a.  By setting 

the distance d in this manner, the large diameter probe 2 

and the small diameter probe 3, which are respectively 

inserted into the large hole portion 4a and the reception 10 

hole portion 4b that communicate with each other, can 

surely be brought into contact with each other. 

[0026] On the first substrate 41 is formed a plurality 

of first hole portions 41a which form part of the large 

hole portions 4a.  Each first hole portion 41a includes a 15 

small diameter hole 411a in the form of a cylinder hollow 

into which the tip portion 21a of the first plunger 21 is 

insertable, and a large diameter hole 412a in the form of a 

cylinder hollow which has a diameter larger than the 

diameter of the small diameter hole 411a and is coaxial 20 

with the small diameter hole 411a.  The diameter of the 

small diameter hole 411a is smaller than the diameter of 

the flange portion 21b of the first plunger 21.  The small 

diameter hole 411a prevents the first plunger 21 from 

coming off while allowing the tip portion 21a of the first 25 

plunger 21 to be exposed.  Furthermore, the maximum 

diameter of the large diameter hole 412a is larger than the 

maximum diameter of the large diameter probe 2. 

[0027] On the second substrate 42 are formed the 

plurality of reception hole portions 4b, and a plurality of 30 

second hole portions 42a, each of which forms part of the 

large hole portions 4a and pierces through the second 

substrate 42 in the thickness direction by communicating 

25 which have diameters smaller than the diameters of the large hole portions 4a, communicate with any
one of the plurality of large hole portions 4a, and receive the base end portions 32 of the small diameter
probes 3 so that the base end portions 32 come into contact with the large 30 diameter probes 2. A set of
the large hole portion 4a and the reception hole portion 4b that communicate with each other pierces
through the large-diameter probe holder 4 in the thickness direction. Furthermore, the central axes in  11
the longitudinal direction of the large hole portion 4a and the reception hole portion 4b that communicate
with each other are parallel to and separated from each other. A distance d between the central axis of
the large hole 5 portion 4a and the central axis of the reception hole portion 4b is set to be smaller than a
radius of a circle that forms the tip face of the tip portion 23a. By setting the distance d in this manner, the
large diameter probe 2 and the small diameter probe 3, which are respectively 10 inserted into the large
hole portion 4a and the reception hole portion 4b that communicate with each other, can surely be
brought into contact with each other. [0026]On the first substrate 41 is formed a plurality of first hole
portions 41a which form part of the large 15 hole portions 4a. Each first hole portion 41a includes a small
diameter hole 411a in the form of a cylinder hollow into which the tip portion 21a of the first plunger 21 is
insertable, and a large diameter hole 412a in the form of a cylinder hollow which has a diameter larger
than the 20 diameter of the small diameter hole 411a and is coaxial with the small diameter hole 411a.
The diameter of the small diameter hole 411a is smaller than the diameter of the flange portion 21b of the
first plunger 21. The small diameter hole 411a prevents the first plunger 21 from 25 coming off while
allowing the tip portion 21a of the first plunger 21 to be exposed. Furthermore, the maximum diameter of
the large diameter hole 412a is larger than the maximum diameter of the large diameter probe 2.
[0027]On the second substrate 42 are formed the 30 plurality of reception hole portions 4b, and a plurality
of second hole portions 42a, each of which forms part of the large hole portions 4a and pierces through
the second substrate 42 in the thickness direction by communicating  
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with corresponding one of the reception hole portions 4b.  

The diameters of the second hole portions 42a are the same 

as the diameters of the large diameter holes 412a.  Each of 

the plurality of second hole portions 42a coaxially 

communicates with any one of the plurality of large 5 

diameter holes 412a at an end different from an end 

communicating with the reception hole portion 4b. 

[0028] The small-diameter probe holder 5 is constructed 

by stacking a third substrate 51 and a fourth substrate 52, 

which are formed by using the same insulating material as 10 

that of the large-diameter probe holder 4, in the thickness 

direction (in the vertical direction of FIG. 1).  On the 

small-diameter probe holder 5 is formed a plurality of 

small hole portions 5a which individually hold the 

plurality of small diameter probes 3 while preventing the 15 

small diameter probes 3 from coming off and which pierce 

through the small-diameter probe holder 5 in the thickness 

direction.  The small-diameter probe holder 5 is stacked on 

the large-diameter probe holder 4 so that each of the 

plurality of small hole portions 5a coaxially communicates 20 

with any one of the plurality of reception hole portions 4b. 

[0029] On the third substrate 51 is formed a plurality 

of third hole portions 51a which form part of the small 

hole portions 5a.  Each third hole portion 51a includes a 

small diameter hole 511a which is in the form of a cylinder 25 

hollow which has a circular cross section and into which 

the tip portion 31 of the small diameter probe 3 is 

insertable, and a large diameter hole 512a in the form of a 

cylinder hollow which has a diameter larger than the 

diameter of the small diameter hole 511a and is coaxial 30 

with the small diameter hole 511a.  The diameter of the 

small diameter hole 511a is smaller than the diameter of 

the flange portion 33 of the small diameter probe 3.  

12 with corresponding one of the reception hole portions 4b. The diameters of the second hole portions
42a are the same as the diameters of the large diameter holes 412a. Each of the plurality of second hole
portions 42a coaxially 5 communicates with any one of the plurality of large diameter holes 412a at an
end different from an end communicating with the reception hole portion 4b. [0028]The small-diameter
probe holder 5 is constructed by stacking a third substrate 51 and a fourth substrate 52, 10 which are
formed by using the same insulating material as that of the large-diameter probe holder 4, in the thickness
direction (in the vertical direction of FIG. 1). On the small-diameter probe holder 5 is formed a plurality of
small hole portions 5a which individually hold the 15 plurality of small diameter probes 3 while preventing
the small diameter probes 3 from coming off and which pierce through the small-diameter probe holder 5
in the thickness direction. The small-diameter probe holder 5 is stacked on the large-diameter probe
holder 4 so that each of the 20 plurality of small hole portions 5a coaxially communicates with any one of
the plurality of reception hole portions 4b. [0029]On the third substrate 51 is formed a plurality of third hole
portions 51a which form part of the small hole portions 5a. Each third hole portion 51a includes a 25 small
diameter hole 511a which is in the form of a cylinder hollow which has a circular cross section and into
which the tip portion 31 of the small diameter probe 3 is insertable, and a large diameter hole 512a in the
form of a cylinder hollow which has a diameter larger than the 30 diameter of the small diameter hole
511a and is coaxial with the small diameter hole 511a. The diameter of the small diameter hole 511a is
smaller than the diameter of the flange portion 33 of the small diameter probe 3.  13 Furthermore, the
diameter of the large diameter hole 512a is large enough to house the flange portion 33 of the small
diameter probe 3 and is substantially the same as the diameter of the flange portion 33. The third
substrate 51 5 prevents the small diameter probes 3 from coming off while allowing the tip portions 31 of
the small diameter probes 3 to be exposed. [0030]On the fourth substrate 52 is formed a plurality 
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Furthermore, the diameter of the large diameter hole 512a 

is large enough to house the flange portion 33 of the small 

diameter probe 3 and is substantially the same as the 

diameter of the flange portion 33.  The third substrate 51 

prevents the small diameter probes 3 from coming off while 5 

allowing the tip portions 31 of the small diameter probes 3 

to be exposed. 

[0030] On the fourth substrate 52 is formed a plurality 

of fourth hole portions 52a, each of which forms the small 

hole portion 5a by communicating with corresponding one of 10 

the third hole portions 51a.  Each fourth hole portion 52a 

includes a small diameter hole 521a in the form of a 

cylinder hollow into which the base end portion 32 of the 

small diameter probe 3 is insertable, and a large diameter 

hole 522a in the form of a cylinder hollow which has a 15 

diameter larger than the diameter of the small diameter 

hole 521a and is coaxial with the small diameter hole 521a.  

The small diameter holes 521a communicate with the 

reception hole portions 4b.  The diameters of the small 

diameter holes 521a are the same as the diameters of the 20 

reception hole portions 4b.  Furthermore, the diameters of 

the large diameter holes 522a are the same as the diameters 

of the large diameter holes 512a.  Each of the plurality of 

large diameter holes 522a coaxially communicates with any 

one of the plurality of large diameter holes 512a.  The 25 

fourth substrate 52 prevents the small diameter probes 3 

from coming off while allowing the base end portions 32 of 

the small diameter probes 3 to be exposed. 

[0031] The large hole portions 4a, the reception hole 

portions 4b, and the small hole portions 5a are formed by 30 

performing drilling, etching, or punching, or performing a 

process using a laser, an electron beam, an ion beam, a 

wire electrical discharge, or the like. 

of fourth hole portions 52a, each of which forms the small 10 hole portion 5a by communicating with
corresponding one of the third hole portions 51a. Each fourth hole portion 52a includes a small diameter
hole 521a in the form of a cylinder hollow into which the base end portion 32 of the small diameter probe
3 is insertable, and a large diameter 15 hole 522a in the form of a cylinder hollow which has a diameter
larger than the diameter of the small diameter hole 521a and is coaxial with the small diameter hole 521a.
The small diameter holes 521a communicate with the reception hole portions 4b. The diameters of the
small 20 diameter holes 521a are the same as the diameters of the reception hole portions 4b.
Furthermore, the diameters of the large diameter holes 522a are the same as the diameters of the large
diameter holes 512a. Each of the plurality of large diameter holes 522a coaxially communicates with any
25 one of the plurality of large diameter holes 512a. The fourth substrate 52 prevents the small diameter
probes 3 from coming off while allowing the base end portions 32 of the small diameter probes 3 to be
exposed. [0031]The large hole portions 4a, the reception hole 30 portions 4b, and the small hole portions
5a are formed by performing drilling, etching, or punching, or performing a process using a laser, an
electron beam, an ion beam, a wire electrical discharge, or the like.  14 [0032]The large-diameter probe
holder 4 and the small- diameter probe holder 5 may be constructed by coating the surfaces of the
substrates formed of conductive material (including portions corresponding to the side surfaces of 5 the
large hole portions 4a, the reception hole portions 4b, and the small hole portions 5a) with insulating
material. [0033]FIG. 2 is a diagram schematically illustrating a positional relationship between the large
hole portions 4a and the small hole portions 5a, and more specifically, 10 illustrating a positional
relationship between the large diameter holes 412a and the small diameter holes 511a. A distance H
between the central axes of the large diameter holes 412a is larger than a distance h between the central
axes of the small diameter holes 511a. Furthermore, in the 
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[0032] The large-diameter probe holder 4 and the small-

diameter probe holder 5 may be constructed by coating the 

surfaces of the substrates formed of conductive material 

(including portions corresponding to the side surfaces of 

the large hole portions 4a, the reception hole portions 4b, 5 

and the small hole portions 5a) with insulating material. 

[0033] FIG. 2 is a diagram schematically illustrating a 

positional relationship between the large hole portions 4a 

and the small hole portions 5a, and more specifically, 

illustrating a positional relationship between the large 10 

diameter holes 412a and the small diameter holes 511a.  A 

distance H between the central axes of the large diameter 

holes 412a is larger than a distance h between the central 

axes of the small diameter holes 511a.  Furthermore, in the 

large hole portion 4a and the small hole portion 5a that 15 

communicate with each other, a distance between the central 

axis of the large diameter hole 412a and the central axis 

of the small diameter hole 511a is equal to a distance d 

between the central axis of the large hole portion 4a and 

the central axis of the reception hole portion 4b.  By 20 

setting the positional relationship between the large hole 

portions 4a and the small hole portions 5a in this manner, 

it is possible to narrow a pitch on the small diameter 

probe 3 side, which is to be in contact with a test object, 

than a pitch on the large diameter probe 2 side. 25 

[0034] FIG. 3 is a diagram illustrating an overview of 

assembly of the probe unit 1.  When assembling the probe 

unit 1, two probe holders are combined with each other so 

that the second substrate 42 of the large-diameter probe 

holder 4 and the fourth substrate 52 of the small-diameter 30 

probe holder 5 face each other, and then joined together by 

using a screw or the like.  If positioning openings are 

formed on the large-diameter probe holder 4 and the small-

15 large hole portion 4a and the small hole portion 5a that communicate with each other, a distance
between the central axis of the large diameter hole 412a and the central axis of the small diameter hole
511a is equal to a distance d between the central axis of the large hole portion 4a and 20 the central axis
of the reception hole portion 4b. By setting the positional relationship between the large hole portions 4a
and the small hole portions 5a in this manner, it is possible to narrow a pitch on the small diameter probe
3 side, which is to be in contact with a test object, 25 than a pitch on the large diameter probe 2 side.
[0034]FIG. 3 is a diagram illustrating an overview of assembly of the probe unit 1. When assembling the
probe unit 1, two probe holders are combined with each other so that the second substrate 42 of the
large-diameter probe 30 holder 4 and the fourth substrate 52 of the small-diameter probe holder 5 face
each other, and then joined together by using a screw or the like. If positioning openings are formed on
the large-diameter probe holder 4 and the small-  15 diameter probe holder 5 and positioning is performed
by inserting a positioning pin into the opening of the large-diameter probe holder 4 and the corresponding
opening of the small-diameter probe holder 5, the assembly of the 5 probe unit 1 can be performed much
easier and faster. [0035]FIG. 4 is a perspective view illustrating a whole structure of the probe unit 1 and
an overview of an electrical characteristics test performed on a semiconductor integrated circuit by using
the probe unit 1. 10 In the probe unit 1, a holder member 6 for preventing occurrence of misalignment of a
semiconductor integrated circuit 100 during a test is formed on the outer peripheries of the large-diameter
probe holder 4 and the small-diameter probe holder 5. To the bottom surface side 15 of the holder
member 6 is attached a circuit substrate 200 that includes a circuit for outputting a test signal. 
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diameter probe holder 5 and positioning is performed by 

inserting a positioning pin into the opening of the large-

diameter probe holder 4 and the corresponding opening of 

the small-diameter probe holder 5, the assembly of the 

probe unit 1 can be performed much easier and faster. 5 

[0035] FIG. 4 is a perspective view illustrating a whole 

structure of the probe unit 1 and an overview of an 

electrical characteristics test performed on a 

semiconductor integrated circuit by using the probe unit 1.  

In the probe unit 1, a holder member 6 for preventing 10 

occurrence of misalignment of a semiconductor integrated 

circuit 100 during a test is formed on the outer 

peripheries of the large-diameter probe holder 4 and the 

small-diameter probe holder 5.  To the bottom surface side 

of the holder member 6 is attached a circuit substrate 200 15 

that includes a circuit for outputting a test signal. 

[0036] FIG. 5 is a partial cross-sectional view of a 

configuration of a relevant portion of the probe unit 1 

when a test is performed on the semiconductor integrated 

circuit 100.  In the state illustrated in FIG. 5, the large 20 

diameter probes 2 are subjected to force in an upward 

direction of the figure because of contact with electrodes 

201 of the circuit substrate 200.  On the other hand, the 

small diameter probes 3 are subjected to force in a 

downward direction of the figure because of contact with 25 

electrodes 101 of the semiconductor integrated circuit 100.  

Therefore, the spring members 22 of the large diameter 

probes 2 are compressed in the longitudinal direction 

compared to those in the state where the small diameter 

probes 3 are not in contact with the electrodes 101 of the 30 

semiconductor integrated circuit 100. 

[0037] A test signal generated at the time of a test of 

the semiconductor integrated circuit 100 reaches the 

[0036]FIG. 5 is a partial cross-sectional view of a configuration of a relevant portion of the probe unit 1
when a test is performed on the semiconductor integrated 20circuit 100. In the state illustrated in FIG. 5,
the large diameter probes 2 are subjected to force in an upward direction of the figure because of contact
with electrodes 201 of the circuit substrate 200. On the other hand, the small diameter probes 3 are
subjected to force in a 25 downward direction of the figure because of contact with electrodes 101 of the
semiconductor integrated circuit 100. Therefore, the spring members 22 of the large diameter probes 2
are compressed in the longitudinal direction compared to those in the state where the small diameter 30
probes 3 are not in contact with the electrodes 101 of the semiconductor integrated circuit 100. [0037]A
test signal generated at the time of a test of the semiconductor integrated circuit 100 reaches the  16
electrode 101 of the semiconductor integrated circuit 100 via the electrode 201 of the circuit substrate
200, the first plunger 21, the tightly wound portion 22b, and the second plunger 23 of the large diameter
probe 2, and the 5 small diameter probe 3. In this manner, in the large diameter probe 2, because an
electrical connection between the first plunger 21 and the second plunger 23 is established via the tightly
wound portion 22b, the shortest conductive path for an electrical signal can be attained. 10 Therefore, it is
possible to prevent a signal from flowing into the loosely wound portion 22a at the time of a test, enabling
to lower and stabilize the inductance and the resistance. [0038]When the probe unit 1 repeatedly
performs a test, 15 the small diameter probes 3 are repeatedly brought into contact with and separated
from the electrodes 101, so that the tip portions 31 may be worn away or the small diameter probes 3
may be damaged due to a long term use. In such a case, in the embodiment, because the small-diameter
probe 
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electrode 101 of the semiconductor integrated circuit 100 

via the electrode 201 of the circuit substrate 200, the 

first plunger 21, the tightly wound portion 22b, and the 

second plunger 23 of the large diameter probe 2, and the 

small diameter probe 3.  In this manner, in the large 5 

diameter probe 2, because an electrical connection between 

the first plunger 21 and the second plunger 23 is 

established via the tightly wound portion 22b, the shortest 

conductive path for an electrical signal can be attained.  

Therefore, it is possible to prevent a signal from flowing 10 

into the loosely wound portion 22a at the time of a test, 

enabling to lower and stabilize the inductance and the 

resistance. 

[0038] When the probe unit 1 repeatedly performs a test, 

the small diameter probes 3 are repeatedly brought into 15 

contact with and separated from the electrodes 101, so that 

the tip portions 31 may be worn away or the small diameter 

probes 3 may be damaged due to a long term use.  In such a 

case, in the embodiment, because the small-diameter probe 

holder 5 can be detached from the large-diameter probe 20 

holder 4, it is possible to easily change only the small 

diameter probes 3. 

[0039] According to the embodiment of the present 

invention as described above, a set of probes is 

constructed by assembling the large diameter probe and the 25 

small diameter probe such that respective axis lines are 

shifted from each other.  Therefore, even when it is 

necessary to deal with narrowing of a pitch of a test 

object, it is not necessary to reduce the diameters of both 

end portions of the probe.  As a result, it is possible to 30 

prevent reduction in current-carrying capacity due to the 

reduced diameter of the probe. 

[0040] Furthermore, according to the embodiment, it is 

20 holder 5 can be detached from the large-diameter probe holder 4, it is possible to easily change only
the small diameter probes 3. [0039]According to the embodiment of the present invention as described
above, a set of probes is 25 constructed by assembling the large diameter probe and the small diameter
probe such that respective axis lines are shifted from each other. Therefore, even when it is necessary to
deal with narrowing of a pitch of a test object, it is not necessary to reduce the diameters of both 30 end
portions of the probe. As a result, it is possible to prevent reduction in current-carrying capacity due to the
reduced diameter of the probe. [0040]Furthermore, according to the embodiment, it is  17 possible to
change the small diameter probe, which is easily worn away over time and is most likely to cause
increase in a contact resistance value, independent of a large diameter probe. Therefore, maintenance
can be 5 performed easily. In addition, because only the small diameter probe is changed, the large
diameter probe holder can continuously be used unless any problems occur. Therefore, it is possible to
save the large diameter probe, which is cost effective. 10[0041]Moreover, according to the embodiment,
because the second plunger of the large diameter probe and the small diameter probe are machined
separately, machining can be made easier than in a case where the large diameter probe and the small
diameter probe are integrally formed so 15 as to be offset from each other. [0042]When the large
diameter probe and the small diameter probe are integrally formed so as to be offset from each other, the
probe does not have an axisymmetric shape. Therefore, when the integrally-formed probe is 20 housed in
the probe holder, it is necessary to perform positioning in consideration of a position of a hole portion into
which a portion corresponding to the small diameter probe is to be inserted, so that operation of housing
the probe becomes cumbersome, which is problematic. 
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possible to change the small diameter probe, which is 

easily worn away over time and is most likely to cause 

increase in a contact resistance value, independent of a 

large diameter probe.  Therefore, maintenance can be 

performed easily.  In addition, because only the small 5 

diameter probe is changed, the large diameter probe holder 

can continuously be used unless any problems occur.  

Therefore, it is possible to save the large diameter probe, 

which is cost effective. 

[0041] Moreover, according to the embodiment, because 10 

the second plunger of the large diameter probe and the 

small diameter probe are machined separately, machining can 

be made easier than in a case where the large diameter 

probe and the small diameter probe are integrally formed so 

as to be offset from each other. 15 

[0042] When the large diameter probe and the small 

diameter probe are integrally formed so as to be offset 

from each other, the probe does not have an axisymmetric 

shape.  Therefore, when the integrally-formed probe is 

housed in the probe holder, it is necessary to perform 20 

positioning in consideration of a position of a hole 

portion into which a portion corresponding to the small 

diameter probe is to be inserted, so that operation of 

housing the probe becomes cumbersome, which is problematic.  

In contrast, in the present embodiment, because the large 25 

diameter probe and the small diameter probe are separated 

from each other and each probe is formed so as to have an 

axisymmetric shape, it is possible to easily house each 

probe in the probe holder. 

[0043] The embodiment is described above as best modes 30 

for carrying out the present invention; however, the 

present invention should not be limited to the above 

embodiment.  FIG. 6 is a partial cross-sectional view of a 

25 In contrast, in the present embodiment, because the large diameter probe and the small diameter
probe are separated from each other and each probe is formed so as to have an axisymmetric shape, it is
possible to easily house each probe in the probe holder. 30[0043]The embodiment is described above as
best modes for carrying out the present invention; however, the present invention should not be limited to
the above embodiment. FIG. 6 is a partial cross-sectional view of a  18 configuration of a relevant portion
of a probe unit according to another embodiment of the present invention. A probe unit 7 illustrated in the
figure has the same configuration as that of the probe unit 1 described above 5 except for a configuration
of a large diameter probe. A large diameter probe 8 included in the probe unit 7 is a pogo pin, and
includes a first plunger 81, a second plunger 82, and a pipe member 83 that covers the outer periphery of
a spring member (not shown) interposed between the first 10 plunger 81 and the second plunger 82. A tip
of the second plunger 82 forms a plane that is normal to the longitudinal direction of the large diameter
probe 8. With the probe unit 7 having such a configuration, it is possible to obtain the same advantages
as those of the embodiment 15 described above. [0044]As is apparent in the above description, the
present invention can include various embodiments and the like not described here, and various design
changes and the like can be made in the range without departing from the 20 technical idea as specified
by the claims. INDUSTRIAL APPLICABILITY [0045]As described above, the probe unit according to the
embodiment is useful for performing an electrical 25 characteristics test on a semiconductor integrated
circuit such as an IC chip.  19 
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configuration of a relevant portion of a probe unit 

according to another embodiment of the present invention.  

A probe unit 7 illustrated in the figure has the same 

configuration as that of the probe unit 1 described above 

except for a configuration of a large diameter probe.  A 5 

large diameter probe 8 included in the probe unit 7 is a 

pogo pin, and includes a first plunger 81, a second plunger 

82, and a pipe member 83 that covers the outer periphery of 

a spring member (not shown) interposed between the first 

plunger 81 and the second plunger 82.  A tip of the second 10 

plunger 82 forms a plane that is normal to the longitudinal 

direction of the large diameter probe 8.  With the probe 

unit 7 having such a configuration, it is possible to 

obtain the same advantages as those of the embodiment 

described above. 15 

[0044] As is apparent in the above description, the 

present invention can include various embodiments and the 

like not described here, and various design changes and the 

like can be made in the range without departing from the 

technical idea as specified by the claims. 20 

 

INDUSTRIAL APPLICABILITY 

[0045] As described above, the probe unit according to 

the embodiment is useful for performing an electrical 

characteristics test on a semiconductor integrated circuit 25 

such as an IC chip. 

CLAIMS 1.A probe unit comprising:         a plurality of large diameter probes, each of which is formed by
using conductive material and is extendable in a 5 longitudinal direction; a plurality of small diameter
probes, each of which is formed by using conductive material and has a diameter smaller than a diameter
of each large diameter probe; a large-diameter probe holder that includes 10a plurality of large hole
portions which individually hold the plurality of large diameter probes; and            a plurality of reception
hole portions, each of which has a diameter smaller than a diameter of each large 15 hole portion,
communicates with any one of the plurality of large hole portions, and receives an end portion of the small
diameter probe so that the end portion comes into physical contact with the large diameter probe, wherein
each set of one of the large hole portions and 20 corresponding one of the reception hole portions that
communicate with each other pierces through the large-diameter probe holder in a thickness direction;
and a small-diameter probe holder that includes a plurality of small hole portions which individually hold
25 the plurality of small diameter probes while preventing the small diameter probes from coming off and
which pierce through the small-diameter probe holder, and that is stacked on the large-diameter probe
holder so that each of the small hole portions communicates with any one of the 
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CLAIMS 

1. A probe unit comprising: 

 a plurality of large diameter probes, each of which is 

formed by using conductive material and is extendable in a 

longitudinal direction; 5 

 a plurality of small diameter probes, each of which is 

formed by using conductive material and has a diameter 

smaller than a diameter of each large diameter probe; 

 a large-diameter probe holder that includes 

  a plurality of large hole portions which 10 

individually hold the plurality of large diameter probes; 

and 

  a plurality of reception hole portions, each of 

which has a diameter smaller than a diameter of each large 

hole portion, communicates with any one of the plurality of 15 

large hole portions, and receives an end portion of the 

small diameter probe so that the end portion comes into 

physical contact with the large diameter probe, wherein 

  each set of one of the large hole portions and 

corresponding one of the reception hole portions that 20 

communicate with each other pierces through the large-

diameter probe holder in a thickness direction; and 

 a small-diameter probe holder that includes a 

plurality of small hole portions which individually hold 

the plurality of small diameter probes while preventing the 25 

small diameter probes from coming off and which pierce 

through the small-diameter probe holder, and that is 

stacked on the large-diameter probe holder so that each of 

the small hole portions communicates with any one of the 

plurality of reception hole portions, wherein 30 

 central axes of the large hole portion and the small 

hole portion that communicate with each other are separated 

from each other, and 

30 plurality of reception hole portions, wherein       central axes of the large hole portion and the small
hole portion that communicate with each other are separated from each other, and  20       the plurality of
small hole portions include two small hole portions which are adjacent to each other and of which central
axes are separated from each other by a distance shorter than a distance between central axes of two
large 5 hole portions that are corresponding to the two small hole portions.  2. The probe unit according to
claim 1, wherein each large diameter probe includes 10a first plunger which is formed approximately in a
needle-shape;       a second plunger of which tip is oriented in a direction opposite to a tip of the first
plunger and which is brought into contact with any one of the small diameter 15 probes; and an elastic
member of which one end portion in the longitudinal direction is attached to the first plunger and the other
end portion is attached to the second plunger, and which is extendable in the longitudinal direction. 20  3.
The probe unit according to claim 2, wherein a tip of the second plunger forms a plane substantially
normal to the longitudinal direction of the large diameter probes. 25 4.The probe unit according to claim 2,
wherein the large-diameter probe holder includes       a first substrate that holds the first plungers while
allowing tip portions of the first plungers to be exposed; and 
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 the plurality of small hole portions include two small 

hole portions which are adjacent to each other and of which 

central axes are separated from each other by a distance 

shorter than a distance between central axes of two large 

hole portions that are corresponding to the two small hole 5 

portions. 

 

2. The probe unit according to claim 1, wherein each 

large diameter probe includes 

 a first plunger which is formed approximately in a 10 

needle-shape; 

 a second plunger of which tip is oriented in a 

direction opposite to a tip of the first plunger and which 

is brought into contact with any one of the small diameter 

probes; and 15 

 an elastic member of which one end portion in the 

longitudinal direction is attached to the first plunger and 

the other end portion is attached to the second plunger, 

and which is extendable in the longitudinal direction. 

 20 

3. The probe unit according to claim 2, wherein a tip of 

the second plunger forms a plane substantially normal to 

the longitudinal direction of the large diameter probes. 

 

4. The probe unit according to claim 2, wherein the 25 

large-diameter probe holder includes 

 a first substrate that holds the first plungers while 

allowing tip portions of the first plungers to be exposed; 

and 

 a second substrate that is stacked on the first 30 

substrate and on the small-diameter probe holder, and 

receives end portions of the small diameter probes held by 

the small-diameter probe holder. 

30a second substrate that is stacked on the first substrate and on the small-diameter probe holder, and
receives end portions of the small diameter probes held by the small-diameter probe holder.  21 5.The
probe unit according to claim 1, wherein the large diameter probes are pogo pins. 5 6.The probe unit
according to claim 5, wherein tips of the pogo pins, the tips being in contact with the small diameter
probes, form respective planes substantially normal to the longitudinal direction of the large diameter
probes. 10  7. The probe unit according to claim 5, wherein the large-diameter probe holder includes       a
first substrate that holds the pogo pins while allowing tips of the pogo pins, the tips being not in 15 contact
with the small diameter probes, to be exposed; and       a second substrate that is stacked on the first
substrate and on the small-diameter probe holder and receives end portions of the small diameter probes
held by the small-diameter probe holder. 20  8. The probe unit according to claim 1, wherein the
small-diameter probe holder is constructed by stacking two substrates, each of which holds the small
diameter probes while allowing either end of each of the small diameter 25 probes to be exposed.  9. The
probe unit according to claim 1, wherein the large-diameter probe holder and the small-diameter probe
holder have insulation properties at-on at least portions 30 in contact with the large diameter probes
and/or the small diameter probes. 
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5. The probe unit according to claim 1, wherein the large 

diameter probes are pogo pins. 

 

6. The probe unit according to claim 5, wherein tips of 5 

the pogo pins, the tips being in contact with the small 

diameter probes, form respective planes substantially 

normal to the longitudinal direction of the large diameter 

probes. 

 10 

7. The probe unit according to claim 5, wherein the 

large-diameter probe holder includes 

 a first substrate that holds the pogo pins while 

allowing tips of the pogo pins, the tips being not in 

contact with the small diameter probes, to be exposed; and 15 

 a second substrate that is stacked on the first 

substrate and on the small-diameter probe holder and 

receives end portions of the small diameter probes held by 

the small-diameter probe holder. 

 20 

8. The probe unit according to claim 1, wherein the 

small-diameter probe holder is constructed by stacking two 

substrates, each of which holds the small diameter probes 

while allowing either end of each of the small diameter 

probes to be exposed. 25 

 

9. The probe unit according to claim 1, wherein the 

large-diameter probe holder and the small-diameter probe 

holder have insulation properties at-on at least portions 

in contact with the large diameter probes and/or the small 30 

diameter probes. 


