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DESCRIPTION 

 

TITLE OF INVENTION: PROBE 

 

TECHNICAL FIELD 

[0001] 

The present invention relates to a probe for use in an electrical connection 

apparatus. 

BACKGROUND ART 

[0002] 

An electrical connection apparatus having a probe that comes into contact with 

an inspected object is used for inspection of inspected objects such as integrated circuits.  

In inspection using the electrical connection apparatus, one end portion of the probe is 

brought into contact with an electrode terminal of the inspected object.  The other end 

portion of the probe is electrically connected to a connection terminal arranged on a 

circuit substrate of the electrical connection apparatus.  The connection terminal is 

electrically connected to an inspection device such as a tester.  Signals can be transmitted 

and received between the inspected object and the inspection device via the probe (for 

example, see Patent Literature 1). 

[0003] 

The probe is housed in a predetermined position using a fixing jig for fixing the 

probe.  The fixing jig includes a first guide plate and a second guide plate, each having a 

flat plate shape with a rectangular opening formed therein. 

[0004] 

The first guide plate and the second guide plate are stacked and arranged such 

that the openings coincide with each other in the initial state.  The size of the openings is 

slightly larger than the cross section of the probe. 

[0005] 

Therefore, the probe can be easily inserted into the opening in the initial state.  

After the probe is inserted into the opening, the first guide plate is slid in the plane 
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direction.  More specifically, the first guide plate is slid by a slight distance in the long 

side direction and the short side direction of the rectangular opening.  The four surfaces 

of the probe are restrained by the inner surface of each opening, thereby enabling the 

probe to be fixed at a desired position. 

CITATION LIST 

PATENT LITERATURE 

[0006] 

Patent Literature 1: Japanese Patent Application Publication No. 2021-63782 

 

SUMMARY OF INVENTION 

PROBLEMS TO BE SOLVED BY INVENTION 

[0007] 

However, in the openings formed in the first guide plate and the second 

guide plate, the corner portions are not formed at right angles but are formed in an 

arc shape.  That is, during the manufacture of each guide plate, it is difficult to form 

the corner portions of the opening portions at right angles and they are inevitably 

formed in an arc shape. 

[0008] 

Therefore, when the first guide plate is slid, there has been a problem that it 

is difficult to accurately contact and constrain the four surfaces of the probe to the 

inner surface of each opening, and the probe cannot be accurately positioned.  

[0009] 

The present invention has been made in view of the above problem, and an 

object of the present invention is to provide a probe that can be accurately positioned 

even when a guide plate provided with an opening having an arc-shaped corner 

portion is used. 

SOLUTION TO SOLVE PROBLEMS 

[0010] 

A probe according to an aspect of the present invention includes: a foot 

portion having an elongated shape; a flat plate-shaped support member that is coupled to 
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one end of the foot portion, extends in a first direction, and has a first plate thickness; an 

arm member that has one end coupled to the support member and extends in a longitudinal 

direction of the foot portion; a flat plate-shaped tip member that is coupled to the other 

end of the arm member, extends in the first direction, and has the first plate thickness; and 

a contact portion that projects from the tip member in the first direction, in which a 

projection having a width narrower than the first plate thickness in the first direction is 

formed on an outer edge portion of the support member and an outer edge portion of the 

tip member. 

EFFECTS OF INVENTION 

[0011] 

The present invention enables a probe to be accurately positioned even when 

a guide plate provided with an opening having an arc-shaped corner portion is used. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] 

[FIG. 1] FIG. 1 is a perspective view of a probe according to a first 

embodiment. 

[FIG. 2] FIG. 2 is a side view of the probe according to the first embodiment. 

[FIG. 3] FIG. 3 is an explanatory view illustrating a positional relationship 

between an outer edge portion of a support member and a projection. 

[FIG. 4A] FIG. 4A is a front view schematically illustrating the probe 

inserted into openings formed in two guide plates of a fixing jig. 

[FIG. 4B] FIG. 4B is a side view illustrating the probe inserted into the 

openings formed in two guide plates of the fixing jig. 

[FIG. 4C] FIG. 4C is a plan view illustrating the probe inserted into the 

openings formed in two guide plates of the fixing jig. 

[FIG. 5A] FIG. 5A is a front view schematically illustrating the state of the 

probe in the opening when the first guide plate is slid.  

[FIG. 5B] FIG. 5B is a side view schematically illustrating the state of the 

probe in the opening when the first guide plate is slid.  
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[FIG. 5C] FIG. 5C is a plan view schematically illustrating the state of the 

probe in the opening when the first guide plate is slid.  

[FIG. 6] FIG. 6 is an explanatory view illustrating in detail a positional 

relationship between the support member and the opening when a probe according to 

a comparative example is used. 

[FIG. 7] FIG. 7 is an explanatory view illustrating in detail a positional 

relationship between the support member and the opening when the probe according 

to the embodiment is used. 

[FIG. 8] FIG. 8 is a perspective view of a probe according to a first modified 

example. 

[FIG. 9] FIG. 9 is a side view of the probe according to the first modified 

example. 

[FIG. 10] FIG. 10 is a side view of a probe according to a second modified 

example. 

[FIG. 11] FIG. 11 is a side view of a probe according to a third modified 

example. 

 

DESCRIPTION OF EMBODIMENTS 

[0013] 

Embodiments of the present invention will be described below with reference to 

the drawings.  The same or similar elements illustrated in the figures are denoted by the 

same or similar reference numerals.  However, the drawings are illustrated schematically, 

and it should be noted that the proportions of the thicknesses or lengths of the respective 

parts and the like are not drawn to scale.  It should also be understood that the relationships 

or proportions of the dimensions between the respective drawings are different from each 

other in some elements.  The embodiments described below exemplify a device and a 

method for embodying the technical idea of the present invention.  In the embodiments 

of the present invention, the material, shape, structure, arrangement, and the like of the 

components are not limited to the following description.   

[0014] 
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[First embodiment] 

FIG. 1 is a perspective view illustrating the configuration of a probe according 

to a first embodiment of the present invention, and FIG. 2 is a side view of the probe.  As 

illustrated in FIGS. 1 and 2, a probe 100 according to the first embodiment includes a foot 

portion 1, a support member 2, two arm members 3, and a tip member 4.  In FIGS. 1 and 

2, the longitudinal direction of the foot portion 1 is defined as the X-axis direction, the 

thickness direction of the probe 100 is defined as the Y-axis direction, and the direction 

orthogonal to the X-Y plane is defined as the Z-axis direction. 

[0015] 

The probe 100 is entirely formed of a conductive plate having a thickness t1 

(first plate thickness).  The material of the probe 100 is, for example, a Ni-B (nickel-

boron) alloy. 

[0016] 

As illustrated in FIGS. 1 and 2, the foot portion 1 has an elongated shape 

extending in the X-axis direction, and one end of the support member 2 extending in the 

Z-axis direction orthogonal to the longitudinal direction of the foot portion 1 is coupled 

to one end of the foot portion 1.  That is, the Z-axis direction corresponds to a first 

direction in which the support member 2 extends. 

[0017] 

One end of two arm members 3 extending in the X-axis direction is coupled to 

the other end of the support member 2.  The tip member 4 extending in the Z-axis direction 

is coupled to the other end of each arm member 3.   A contact portion 6 is formed at the 

tip of the tip member 4 in the Z-axis direction.  The material of the contact portion 6 is, 

for example, Rh (rhodium). 

[0018] 

The probe 100 inspects the inspected object by bringing the contact portion 6 

formed on the tip member 4 into contact with the electrode terminal of the inspected 

object. 

[0019] 

A projection 5A extending in the Z-axis direction is formed on the outer edge 
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portion 4a of the tip member 4.  Similarly, a projection 5B extending in the Z-axis 

direction is formed on the outer edge portion 2a of the support member 2.  That is, the 

projections 5A and 5B are arranged parallel to each other.  Moreover, the surfaces (outer 

surfaces) of the respective projections 5A and 5B are formed in a smooth planar shape.  

The width t2 of the respective projections 5A and 5B in the Y-axis direction is narrower 

than the thickness t1 (first plate thickness) of the probe 100.  The projections 5A and 5B 

can be made of, for example, Rh (rhodium), which is the same as the contact portion 6. 

[0020] 

FIG. 3 is an explanatory view illustrating the positional relationship between the 

outer edge portion 2a of the support member 2 and the projection 5B.  As illustrated in 

FIG. 3, the center of the outer edge portion 2a coincides with the center of the projection 

5B on the center line CL.  Accordingly, space regions Q1 and Q2 are formed on the side 

surfaces 5B1 and 5B2 of the projection 5B in the Y-axis direction by the respective steps 

between the projection 5B and the support member 2.  By forming the space regions Q1 

and Q2, it is possible to avoid interference between the support member 2 and the tip 

member 4, and the arc-shaped corner portion R1 which will be described later. 

[0021] 

The centers of the projections 5A and 5B substantially coincide with the center 

of the contact portion 6 on the center line in the X-axis direction.  The width t2 of the 

projections 5A and 5B in the Y-axis direction substantially coincides with the width of 

the contact portion 6 in the Y-axis direction.  That is, the center of the contact portion 6 

in the thickness direction coincides with the center of the projections 5A and 5B in the 

thickness direction. 

[0022] 

Next, an operation of positioning the probe 100 using a fixing jig for fixing the 

probe will be described.  FIGS. 4A to 4C are explanatory views schematically illustrating 

a state in which the probe is inserted into the fixing jig, FIG. 4A is a side view, FIG. 4B 

is an I-I cross-sectional view, and FIG. 4C is a plan view.  FIGS. 5A to 5C are explanatory 

views schematically illustrating a state in which a first guide plate is slid with respect to 

a second guide plate, FIG. 5A is a side view, FIG. 5B is an II-II cross-sectional view, and 
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FIG. 5C is a plan view. 

[0023] 

As illustrated in FIGS. 4A and 4B, the fixing jig has a first guide plate 21 and a 

second guide plate 22, and the guide plates 21 and 22 are arranged in a stacked manner.  

Moreover, as illustrated in FIG. 4C in an initial state, the opening 31 formed in the first 

guide plate 21 and the opening 32 formed in the second guide plate 22 coincide with each 

other in a plan view (Z-axis direction). 

[0024] 

As illustrated in FIG. 4C, the openings 31 and 32 have a rectangular shape, and 

the four corner portions are formed in an arc shape.  The size of the openings 31 and 32 

is slightly larger than the cross-sectional area of the probe.  Therefore, in the initial state, 

as illustrated in FIGS. 4A and 4B, the probe 100 can be inserted into the openings 31 and 

32 without difficulty. 

[0025] 

When positioning the probe 100, the first guide plate 21 is slid with respect to 

the second guide plate 22 from the states illustrated in FIGS. 4A to 4C.  Specifically, when 

the first guide plate 21 is slid in the X-axis direction, as illustrated in FIG. 5A, the side 

surface 31a of the opening 31 comes into contact with the projection 5B, and the probe 

100 moves in the X-axis direction (rightward direction in FIG. 5A).  Therefore, the side 

surface 32a of the opening 32 comes into contact with the projection 5A.  As a result, the 

probe 100 is constrained in the X-axis direction.  That is, the probe 100 can be positioned 

in the X-axis direction. 

[0026] 

Further, by sliding the first guide plate 21 in the Y-axis direction, the side surface 

31b of the opening 31 comes into contact with the side surfaces of the support member 2 

and the tip member 4 as illustrated in FIG. 5B, and the probe 100 slides in the Y-axis 

direction (the left direction in FIG. 5A).  Therefore, the side surface 32b of the opening 

32 comes into contact with the side surfaces of the support member 2 and the tip member 

4.  As a result, the probe 100 is constrained in the Y-axis direction.  That is, the probe 100 

can be positioned in the Y-axis direction. 
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[0027] 

That is, as illustrated in FIG. 5C, the probe 100 can be positioned on the X-Y 

plane by sliding the opening 31 slightly in the X-axis direction and the Y-axis direction 

with respect to the opening 32. 

[0028] 

Next, the positional relationship among the projection 5B, the support member 

2, and the opening 32 will be described with reference to FIGS. 6 and 7.  FIG. 6 is an 

explanatory view illustrating the positional relationship when the probe 101 (comparative 

example) without the projections 5A and 5B illustrated in FIGS. 1 and 2 is used.  As 

illustrated in FIG. 6, when the probe 101 is slid in the X-axis direction (left direction in 

the figure), the outer edge portion 2a of the support member 2 and the inner surface 31c 

of the opening 31 come into surface contact with each other.  Further, when the probe 101 

is slid in the Y-axis direction (upper direction in the figure) from this state, the corner 

portion R1 of the opening 31 is formed in an arc shape, so that the side surface 2b of the 

support member 2 and the corner portion R1 interfere with each other.  Therefore, the side 

surface 2b and the inner surface 31c of the opening 31 cannot be brought into surface 

contact with each other, and a space S is generated.  As a result, the probe 101 cannot be 

positioned at an accurate position. 

[0029] 

FIG. 7 is an explanatory view illustrating the positional relationship when the 

probe 100 (present embodiment) illustrated in FIGS. 1 and 2 is used.  As illustrated in 

FIG. 7, when the probe 100 is slid in the X-axis direction (left direction in the figure), the 

projection 5B formed on the outer edge portion 2a of the support member 2 and the inner 

surface 31c of the opening 31 come into surface contact with each other.  Further, since 

the space regions Q1 and Q2 are formed on the lateral sides of the projection 5B, even 

when the probe 100 is slid in the Y-axis direction (upper direction in the figure), the 

interference between the side surface 2b of the support member 2 and the corner portion 

R1 can be avoided.  Therefore, the side surface 2b of the support member 2 and the inner 

surface 31c of the opening 31 can be brought into surface contact reliably and thus, the 

probe 100 can be positioned accurately. 
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[0030] 

Although the relationship between the projection 5B formed on the support 

member 2 and the openings 31 and 32 has been described in FIG. 7, the same shall apply 

to the projection 5A formed on the tip member 4.  Therefore, even when the corner 

portions R1 of the openings 31 and 32 are formed in an arc shape, the side surfaces of the 

support member 2 and the tip member 4 can be brought into contact with the inner 

surfaces of the openings 31 and 32 reliably. 

[0031] 

As described above, the probe 100 according to the present embodiment 

includes: the foot portion 1 having an elongated shape; the flat plate-shaped support 

member 2 that is coupled to one end of the foot portion 1, extends in the first direction 

(Z-axis direction), and has a thickness t1 (first plate thickness); the arm member 3 that 

has one end c coupled to the support member 2 and extends in the longitudinal direction 

of the foot portion 1; the flat plate-shaped tip member 4 that is coupled to the other end 

of the arm member 3, extends in the first direction, and has the first plate thickness; and 

the contact portion 6 that projects from the tip member 4 in the first direction.  The 

projections 5A and 5B having a width narrower than the first plate thickness in the first 

direction are formed on the outer edge portion 2a of the support member 2 and the outer 

edge portion 4a of the tip member 4. 

[0032] 

Accordingly, when the probe 100 is restrained by sliding the first guide plate 21, 

the support member 2 and the tip member 4 of the probe 100 can be reliably brought into 

surface contact with the inner surfaces of the openings 31 and 32 of the respective guide 

plates 21 and 22.  Therefore, even when the guide plates 21 and 22 with the openings 31 

and 32 having arc-shaped corner portions are used, the probe 100 can be accurately 

positioned. 

[0033] 

Further, in the present embodiment, since the material for forming the contact 

portion 6 and the material for forming the projections 5A and 5B are the same (for 

example, Rh), the projections 5A and 5B can be formed with a simple method by forming 
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a pattern using photolithography. 

[0034] 

In the present embodiment, since the surfaces (the planes that contact the inner 

surfaces of the openings 31 and 32) of the respective projections 5A and 5B are formed 

in a smooth planar shape, the respective projections 5A and 5B can be reliably brought 

into surface contact with the inner surfaces of the respective openings 31 and 32, thereby 

improving the positioning accuracy of the probe 100. 

[0035] 

Further, as illustrated in FIG. 3, in the Y-axis direction, the center of the support 

member 2 and the center of the projection 5B coincide with each other, and the center of 

the tip member 4 and the center of the projection 5A coincide with each other.  Therefore, 

the space region Q1 can be secured to similar extents on the left and right sides, thereby 

further improving the positioning accuracy of the probe 100. 

[0036] 

Further, since the centers of the projections 5A and 5B and the center of the 

contact portion 6 substantially coincide with each other on the center line in the X-axis 

direction, the stress applied when the contact portion 6 comes into contact with an 

inspection element can be stably transmitted in the Z-axis direction.  For example, in the 

case where the projections 5A and 5B are formed of a member harder than the base 

material of the probe 100, if the arrangement of the projections 5A and 5B is deviated 

from the center axis of the contact portion 6 in the X-axis direction, there is a possibility 

that the probe 100 is curved in the X-axis direction by the stress applied during the 

execution of the inspection.  Since the centers of the projections 5A and 5B and the center 

of the contact portion 6 substantially coincide with each other on the center line in the X-

axis direction, the deviation of the stress, which is applied to the base material during the 

contact, in the X-axis direction can be suppressed, thereby suppressing the curvature in 

the X-axis direction generated during the contact. 

[0037] 

In the first embodiment, although the probe having the shape illustrated in FIGS. 

1 and 2 has been described as an example, the probe according to the present invention is 
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not limited to the shape illustrated in FIGS. 1 and 2.  For example, the present invention 

can be applied to probes having three or more arm members 3. 

[0038] 

[First modified example] 

Next, a first modified example will be described.  FIG. 8 is a perspective view 

of a probe 100A according to the first modified example, and FIG. 9 is a side view of the 

probe 100A.  The probe 100A illustrated in FIGS. 8 and 9 differs from the probe 100 

illustrated in FIGS. 1 and 2 in that the contact portion 6 and the projection 5A are coupled 

to each other. 

[0039] 

As described above, the contact portion 6 and the projection 5A are made of the 

same material, for example, Rh.  Therefore, the contact portion 6 and the projection 5A 

can be formed at once by photolithography, thereby reducing labor and cost during 

manufacture. 

[0040] 

[Second modified example] 

FIG. 10 is a side view of a probe 100B according to a second modified example.  

In the probe 100B illustrated in FIG. 10, the projection 5A formed on the outer edge 

portion 4a of the tip member 4 is formed shorter than that of the probe 100 illustrated in 

FIG. 2.  Even in this configuration, as in the first embodiment described above, it is 

possible to accurately position the probe 100B even when the guide plates 21 and 22 with 

the openings 31 and 32 having arc-shaped corner portions are used.  In addition, it is 

possible to reduce the material for forming the projection 5A, thereby reducing the cost. 

[0041] 

[Third modified example] 

FIG. 11 is a side view of the probe 100C according to a third modified example.  

In the probe 100C illustrated in FIG. 11, the projection 5B formed on the outer edge 

portion 2a of the support member 2 is formed intermittently in comparison with the probe 

100 illustrated in FIG. 2.  Even in this configuration, as in the first embodiment described 

above, it is possible to accurately position the probe 100B even when the guide plates 21 
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and 22 with the openings 31 and 32 having arc-shaped corner portions are used.  In 

addition, it is possible to reduce the material for forming the projection 5B, thereby 

reducing the cost. 

[0042] 

Although the embodiments of the present invention have been described, it 

should not be understood that the statements and drawings which form a part of this 

disclosure are intended to limit the invention.  Various alternative embodiments, examples 

and operating techniques will be apparent to those skilled in the art from this disclosure. 

 

REFERENCE SIGNS LIST 

[0043] 

1 Foot portion 

2 Support member 

2a Outer edge portion 

2b Side surface 

3 Arm member 

4 Tip member 

4a Outer edge portion 

5A, 5B Projection 

6 Contact portion 

21 First guide plate 

22 Second guide plate 

31, 32 Opening 

100, 100A, 100B, 100C Probe 

Q1, Q2 Space region 

R1 Corner portion 
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CLAIMS 

 

[Claim 1] 

A probe comprising: 

a foot portion having an elongated shape; 

a flat plate-shaped support member that is coupled to one end of the foot portion, 

extends in a first direction, and has a first plate thickness; 

an arm member that has one end coupled to the support member and extends in 

a longitudinal direction of the foot portion;  

a flat plate-shaped tip member that is coupled to the other end of the arm member, 

extends in the first direction, and has the first plate thickness; and 

a contact portion that projects from the tip member in the first direction, 

wherein a projection having a width narrower than the first plate thickness in the 

first direction is formed on an outer edge portion of the support member and an outer edge 

portion of the tip member. 

[Claim 2] 

The probe according to claim 1, 

wherein a center of the contact portion in a thickness direction coincides with a 

center of the projection in a thickness direction. 

[Claim 3] 

The probe according to claim 1 or 2, 

wherein the projection is made of the same material as the contact portion. 

[Claim 4] 

The probe according to claim 3, 

wherein the projection formed on the tip member is coupled to the contact 

portion. 

[Claim 5] 

The probe according to claim 1 or 2, 

wherein the projection is formed intermittently in the first direction. 
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