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DESCRIPTION 

CONDUCTIVE CONTACTOR UNIT 

Field 

[0001] 	The present invention relates to a conductive 

5 contactor unit for housing a signal conductive contactor 

configured to input or output electric signals from or to a 

predetermined circuit structure. 

Background 

[0002] 	Conventionally, in the technical field related to 

10 electric characteristic testing of a semiconductor 

integrated circuit, a technology related to a conductive 

contactor unit having a plurality of conductive contactors 

that are arranged correspondingly to external contact 

electrodes of a semiconductor integrated circuit has been 

15 known. Such a conductive contactor unit includes a 

plurality of conductive contactors, a conductive contactor 

holder having an opening for housing the conductive 

contactors, and a tester circuit that is electrically 

connected to the conductive contactors (see Patent 

20 Literature 1, for example). 

Citation List 

Patent Literature 

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

Publication No. 2002-124552 

25 Summary 

Technical Problem 

[0004] 	As semiconductor integrated circuits have 

recently come to have a smaller size and to operate at a 

higher speed, it also has come to be necessary to use a 

30 smaller-sized structure capable of operating at a higher 

speed as the conductive contactor unit. Generally, when 

inputting and outputting high-frequency electric signals, 

the signals go through a signal loss referred to as an 
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insertion loss. To allow a conductive contactor unit to 

operate highly accurately at a high speed, it is important 

to reduce the insertion loss in a particular frequency 

range, e.g., a frequency range where the resonance occurs, 

5 within the frequency range that is used in causing a device 

under test to operate. 

[0005] 	The present invention is made in consideration of 

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

provide a conductive contactor unit capable of reducing an 

10 insertion loss at a particular frequency. 

Solution to Problem 

[0006] 	To solve the above-described problem and achieve 

the object, a conductive contactor unit according to the 

present invention includes: a signal conductive contactor 

15 configured to input or output a signal to or from a 

predetermined circuit structure, the signal conductive 

contactor including a first plunger configured to contact 

the predetermined circuit structure, a second plunger 

connected to a circuit board configured to input or output 

20 the signal to or from the predetermined circuit structure, 

and a spring member configured to connect the first plunger 

and the second plunger in an extendable and contractible 

manner; and a conductive contactor holder configured to 

house the signal conductive contactor used for inputting 

25 and outputting the signal to and from the predetermined 

circuit structure, the conductive contactor holder having a 

coaxial structure with the signal conductive contactor, and 

including a holder substrate including an opening 

configured to allow the signal conductive contactor to be 

30 inserted therethrough, a holding member housed in the 

opening, and including a holding hole configured to hold 

one or more of the signal conductive contactors, and a stab 

configured to form a hollow space extending from the 
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holding hole in a direction perpendicular to a central axis 

of the holding hole. 

[0007] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, denoting 

5 a length between a tip of the first plunger and the stab at 

a position in a direction of a central axis of the holding 

hole at time of inputting or outputting the signal as Du 

and denoting a length of the stab in a direction in which 

the stab extends from the central axis of the holding hole 

10 as Lu the stab satisfies: 

I), =tan-1  1 
	k 
	x - 
ASRW 27C  

L1 = tan-1 ASRW 
-1 x x 

ZIT 

(where ASRW is a standing wave ratio (AsRw=Zo/Za, where Zo is 

a characteristic impedance, Za  is a pure resistance (<Z0), 

15 ASRW (with a line on top thereof) is a conjugate complex 

number of ASRW, and 2. is a wavelength at a particular 

frequency). 

[0008] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, each of 

20 the holder substrate and the holding member includes two 

element members configured to form a boundary in a 

direction intersecting with an axial line direction of the 

opening, and divide the conductive contactor holder, and 

the stab is formed between the two element members. 

25 	[0009] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, a tip of 

the stab in an extending direction is brought into contact 

with an outer circumferential surface of the holder 

substrate. 

30 	[0010] 	Moreover, the above-described conductive 

ASRW 

( 1 ) 

(2) 
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contactor unit according to the present invention further 

includes an adjustment member inserted into a tip side of 

the stab in the extending direction, and configured to be 

capable of adjusting a length of the stab in the extending 

5 direction. 

[0011] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, each of 

the holder substrate and the holding member includes two 

element members configured to divide the conductive 

10 contactor holder in a direction intersecting with an axial 

line direction of the opening, and the stab is provided to 

one of the two element members. 

[0012] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, the stab 

15 forms a disk-like hollow space that is rotationally 

symmetric with respect to a central axis of the holding 

hole. 

[0013] 	Moreover, a conductive contactor unit according 

to the present invention includes: a signal conductive 

20 contactor configured to input or output a signal to or from 

a predetermined circuit structure, the signal conductive 

contactor including a first plunger configured to contact 

the predetermined circuit structure, a second plunger 

connected to a circuit board configured to input or output 

25 the signal to or from the predetermined circuit structure, 

and a spring member configured to connect the first plunger 

and the second plunger in an extendable and contractible 

manner; and a holder substrate including a plurality of 

housing units configured to house a plurality of the signal 

30 conductive contactors, respectively, wherein at least one 

of the first plunger and the second plunger includes a stab 

protruding from an outer surface in a direction 

perpendicular to an axial line direction of the plunger. 
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[0014] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, denoting 

a length between a tip of the first plunger and the stab at 

a position in the axial line direction of the first plunger 

5 as D2, and denoting a length of the stab from a central 

axis of the first plunger in a direction perpendicular to 

the axial line direction as L2, the stab satisfies: 

D2  = tan-1 BSRW X 
 

27C 	 (3) 

L2  = tan-1  BSRW  x 	
X  

BSRW -1 2n 	 (4) 

10 	(where BSRW is a standing wave ratio (BSRW=Za/Zo, Zo is a 

characteristic impedance, Za  is a pure resistance (>Z0), 

Bsm (with a line on top thereof) is a conjugate complex 

number of BSRW, and X is a wavelength at a particular 

frequency). 

15 	[0015] 	Moreover, in the above-described conductive 

contactor unit according to the present invention, the stab 

has a disk-like shape that is rotationally symmetric with 

respect an axial line of the plunger having the stab. 

Advantageous Effects of Invention 

20 	[0016] 	According to the present invention, it is 

possible to reduce the insertion loss in a particular 

frequency range. 

Brief Description of Drawings 

[0017] 	FIG. 1 is a schematic illustrating the entire 

25 configuration of a conductive contactor unit according to a 

first embodiment of the present invention. 

FIG. 2 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and 

conductive contactors included in the conductive contactor 

30 unit according to the first embodiment of the present 
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invention. 

FIG. 3 is a schematic illustrating electrical 

interactions between the conductive contactors and the 

conductive contactor holder when the conductive contactor 

5 unit according to the first embodiment of the present 

invention is in use. 

FIG. 4 is a sectional view illustrating a relevant 

portion of a conductive contactor holder included in the 

conductive contactor unit according to the first embodiment 

10 of the present invention. 

FIG. 5 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and 

conductive contactors included in a conductive contactor 

unit according to a first modification of the first 

15 embodiment of the present invention. 

FIG. 6 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a second modification of the first 

20 embodiment of the present invention. 

FIG. 7 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a third modification of the first 

25 embodiment of the present invention. 

FIG. 8 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a fourth modification of the first 

30 embodiment of the present invention. 

FIG. 9 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 
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unit according to a second embodiment of the present 

invention. 

FIG. 10 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

5 conductive contactor included in a conductive contactor 

unit according to a third embodiment of the present 

invention. 

FIG. 11 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

10 conductive contactor included in a conductive contactor 

unit according to a first modification of the third 

embodiment of the present invention. 

FIG. 12 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

15 conductive contactor included in a conductive contactor 

unit according to a second modification of the third 

embodiment of the present invention. 

FIG. 13 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

20 conductive contactor included in a conductive contactor 

unit according to a third modification of the third 

embodiment of the present invention. 

FIG. 14 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

25 conductive contactor included in a conductive contactor 

unit according to a fourth modification of the third 

embodiment of the present invention. 

FIG. 15 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

30 conductive contactor included in a conductive contactor 

unit according to a fifth modification of the third 

embodiment of the present invention. 

Description of Embodiments 
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[0018] 	Some embodiments of the present invention will 

now be explained in detail with some drawings. The 

embodiments described below are, however, not intended to 

limit the scope of the present invention in any way. The 

5 drawings to which references are made in the following 

explanation are merely schematic representations 

illustrating shapes, sizes, and positional relations to a 

degree enabling understanding of the present invention, and 

therefore, the present invention is not limited to the 

10 shapes, the sizes, and the positional relations that are 

illustrated in the drawings. 

[0019] 	(First Embodiment) 

To begin with, a conductive contactor unit according 

to a first embodiment will be explained. The conductive 

15 contactor unit according to the first embodiment is for 

inputting and outputting electric signals to and from a 

predetermined circuit structure, such as a semiconductor 

integrated circuit, and supplying power and a ground 

potential to the predetermined circuit structure. In 

20 particular, the conductive contactor unit has a structure 

in which a ground conductive contactor via which the ground 

potential is supplied is electrically connected to a 

conductive contactor holder made of a conductive material 

in order to ensure that the ground potential is supplied 

25 stably. A coaxial structure as mentioned herein will mean 

a coaxial structure in which the central axis of a signal 

conductive contactor is matched with the central axis of 

the tubular inner surface of a ground. 

[0020] 	FIG. 1 is a schematic illustrating a structure of 

30 the conductive contactor unit according to the first 

embodiment. As illustrated in FIG. 1, the conductive 

contactor unit according to the first embodiment includes a 

circuit board 2 that has a circuit for performing processes 
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such as generation of signals to be supplied to a 

semiconductor integrated circuit 1, a conductive contactor 

holder 3 that is placed on the circuit board 2, and that 

has predetermined openings (not illustrated in FIG. 1), and 

5 conductive contactors 4 that are housed in the respective 

openings of the conductive contactor holder 3. A holder 

member 5 for suppressing displacement of the semiconductor 

integrated circuit 1 during 

circuit board 2, and around 

10 conductive contactor holder 

[0021] 	The circuit board  

the use is placed on the 

the outer circumference of the 

3. 

2 includes a tester circuit for 

testing the electrical characteristics of the semiconductor 

integrated circuit 1 that is a device under test. The 

circuit board 2 has a structure that is provided with 

15 electrodes (not illustrated in FIG. 1) for electrically 

connecting a circuit provided internal of the circuit board 

2 to the conductive contactors 4, and the electrodes are 

disposed on a surface where the circuit board 2 is brought 

into contact with the conductive contactor holder 3. 

20 	[0022] 	The conductive contactor holder 3 is for housing 

the conductive contactors 4. 

contactor holder 3 includes a 

conductive material such as a  

Specifically, the conductive 

holder substrate made of a 

metal, and an insulating 

member covering a necessary area of the holder substrate. 

25 The holder substrate has a structure having openings at 

areas corresponding to the positions where the conductive 

contactors 4 are arranged, and the conductive contactors 4 

are housed in the respective openings. 

[0023] 	The conductive contactors 4 electrically connect 

30 the circuit provided internal of the circuit board 2 to the 

semiconductor integrated circuit 1. The conductive 

contactors 4 are generally classified into three patterns 

depending on the type of signals to be supplied to the 
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semiconductor integrated circuit, for example. 

Specifically, the conductive contactors 4 include a signal 

conductive contactor for inputting and outputting electric 

signals to and from the semiconductor integrated circuit 1, 

5 a ground conductive contactor for supplying a ground 

potential to the semiconductor integrated circuit 1, and a 

power-supplying conductive contactor for supplying power to 

the semiconductor integrated circuit 1. In the explanation 

below, the signal conductive contactor, the ground 

10 conductive contactor, and the power-supplying conductive 

contactor will be collectively referred to as conductive 

contactors, and the names of the respective contactors will 

be used when references are made to the individual 

conductive contactors. 

15 	[0024] 	FIG. 2 is a partial sectional view illustrating a 

detailed structure of the conductive contactor holder 3 and 

the conductive contactors 4. As illustrated in FIG. 2, the 

conductive contactor holder 3 has a structure in which a 

first substrate 6 and a second substrate 7 made of a 

20 conductive material are coupled to each other with some 

screw members. The conductive contactor holder 3 includes 

a holder substrate 11 that has a first opening 8, a second 

opening 9, and a third opening 10 penetrating the first 

substrate 6 and the second substrate 7, an insulating 

25 member 13 and an insulating member 14 covering the inner 

surface of the first opening 8 and the third opening 10, 

and also covering surface of the holder substrate 11. 

Hereinafter, a coaxial structure in which the central axis 

of the signal conductive contactor is matched with the 

30 central axis of the inner surface of the holder substrate 

11 will be referred to as a coaxial structure. 

[0025] 	A structure of the conductive contactor will now 

be explained. Although a signal conductive contactor 15, a 
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ground conductive contactor 16, and a power-supplying 

conductive contactor 17 have different functions, because 

it is possible to consider all of these conductive 

contactors to have the same specific structure, a structure 

5 of the signal conductive contactor 15 will be explained 

below as a representative example. 

[0026] 	The signal conductive contactor 15 includes a 

needle-like member 20 that is to be electrically connected 

to an electrode provided to the circuit board 2, a needle- 

10 like member 21 that is to be electrically connected to a 

connecting electrode provided to the semiconductor 

integrated circuit 1 during the use, and a spring member 22 

that is provided between the needle-like member 20 and the 

needle-like member 21, that electrically connects the 

15 needle-like members 20, 21, and that allows the signal 

conductive contactor 15 to extend and to contract along the 

long-axis direction. The needle-like member 20, the 

needle-like member 21, and the spring member 22 have such 

structures that, when these member are housed in the first 

20 opening 8, the axial lines thereof are matched with the 

axial line of the first opening 8, and these members are 

allowed to move in the axial direction. In the description 

herein, the needle-like member that is to be electrically 

connected to the connecting electrode provided to the 

25 semiconductor integrated circuit 1 during the use (the 

needle-like member 21 in the first embodiment) corresponds 

to a first plunger, and the needle-like member that is to 

be electrically connected to an electrode provided to the 

circuit board 2 (the needle-like member 20 in the first 

30 embodiment) corresponds to a second plunger. 

[0027] 	The needle-like member 20 is intended to be 

electrically connected to an electrode disposed on the 

surface of the circuit board 2. Specifically, the needle- 
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like member 20 has a pointed end on the side facing the 

circuit board 2, and is configured in such a manner that 

the pointed end is brought into contact with the electrode 

provided to the circuit board 2. Because the needle-like 

5 member 20 is movable in the axial line direction by the 

extension and the contraction of the spring member 22, the 

needle-like member 20 is suitably brought into contact in a 

manner corresponding to the recessed and protruding shape 

of the electrode provided to the circuit board 2, and can 

10 be brought into contact with the electrode while a contact 

resistance is reduced by the pressing force of the spring 

member 22 in the extending direction. 

[0028] 	The needle-like member 20 also has a flange 

portion protruding in a direction perpendicular to the 

15 axial line, as illustrated in FIG. 2. As mentioned earlier, 

because the inner diameter of the first opening 8 is 

smaller near the bottom surface of the holder substrate 11, 

the flange portion is brought into abutment against the 

insulating member 13 provided on the inner surface of the 

20 first opening 8, as the needle-like member 20 is moved 

downwards, so that the needle-like member 20 is prevented 

from coming out from the first opening 8. 

[0029] 	The needle-like member 21 is intended to be 

electrically connected to a connecting electrode provided 

25 to the semiconductor integrated circuit 1 during the use of 

the conductive contactor unit according to the first 

embodiment. Specifically, the needle-like member 21 has a 

structure in which an end facing the side of the 

semiconductor integrated circuit 1 is brought into contact 

30 with the connecting electrode. The needle-like member 21 

also has a structure that is movable in the axial line 

direction, by the extension and the contraction of the 

spring member 22, in the same manner as the needle-like 
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member 20, and is prevented from coming out by being 

provided with a flange portion protruding in a direction 

perpendicular to the axial line. With such a structure, 

the conductive contactor electrically connects the 

5 electrode provided to the circuit board 2 to the connecting 

electrode provided to the semiconductor integrated circuit 

1. 

[0030] 	The holder substrate 11 (the first substrate 6, 

the second substrate 7) is made of a material having 

10 conductivity, and serves as a base material of the 

conductive contactor holder 3. Specifically, the holder 

substrate 11 is made of a conductive material. 

[0031] 	The first opening 8, the second opening 9, and 

the third opening 10 house the signal conductive contactor 

15 15 that inputs or outputs signals to or from the 

semiconductor integrated circuit 1, the ground conductive 

contactor 16 that supplies the ground potential, and the 

power-supplying conductive contactor 17 that supplies power, 

respectively. These openings have a columnar shape, and 

20 penetrate the holder substrate 11. By providing such a 

shape to the openings, these openings serve a function as 

an aligning unit and a guiding unit for the conductive 

contactors. These openings such as the first opening 8 is 

formed by etching or punching the first substrate 6 and the 

25 second substrate 7, or machining these substrates using a 

laser, an electron beam, an ion beam, or wire-electrical 

discharge. 

[0032] 	The first opening 8 and the third opening 10 have 

a larger inner diameter than that of the second opening 9, 

30 by a size corresponding to the size of the insulating 

member 13, 14 provided on the inner surface thereof. The 

second opening 9 is provided with an inner diameter that is 

approximately the same as the outer diameter of the ground 
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conductive contactor 16 so that the guiding function and 

the grounding function are achieved. By contrast, the 

first opening 8 and the third opening 10 have functions for 

housing the signal conductive contactor 15 and the power- 

5 supplying conductive contactor 17, respectively, via the 

insulating members 13, 14. The diameter of the second 

opening 9 may be different from that of the ground 

conductive contactor 16, as long as the second opening 9 

can hold the ground conductive contactor 16. 

10 	[0033] 	The inner diameters of the first opening 8, the 

second opening 9, and the third opening 10 are all set 

smaller near the top surface and the bottom surface of the 

holder substrate 11 so that the conductive contactors are 

prevented from coming out from the respective openings. 

15 Because the conductive contactors have protrusions for 

preventing the conductive contactors from coming out from 

the respective openings, as will be described later, these 

inner diameters are set smaller near the top surface and 

the bottom surface, so that the protrusions of the 

20 conductive contactors are brought into abutment against the 

openings. Furthermore, to achieve openings having smaller 

inner diameters near the top surface as well as the bottom 

surface, the holder substrate 11 is provided with a 

structure that is divided into the first substrate 6 and 

25 the second substrate 7, so that the conductive contactors 

can be housed in the respective openings including the 

first opening 8, in the process of fabrication. 

[0034] 	The insulating members 13, 14 are formed on the 

inner surface of the first opening 8 and the third opening 

30 10, respectively, to serve a function for electrically 

insulating the signal conductive contactor 15 and the 

power-supplying conductive contactor 17 from the holder 

substrate 11. The insulating members 13, 14 are also 



15 

provided on the outer surfaces of the holder substrate 11, 

to serve a function for electrically insulating the 

semiconductor integrated circuit 1 and the circuit board 2 

from the holder substrate 11. In the first embodiment, the 

5 materials of which the insulating members 13, 14 are made, 

and the thicknesses and the like of the insulating members 

13, 14 are not limited to particular specifications, and 

insulating members 13, 14 having any thicknesses may be 

fabricated using any materials, as long as the 

10 specifications can ensure that sufficient insulation 

functions are achieved. The insulating members 13, 14 

correspond to a holding member according to the present 

invention, and may also be formed as a film by applying 

coating, for example. It is also possible to place a 

15 cylindrical insulating member on the inner surface of the 

first opening 8 and the third opening 10, and then to place 

a plate-like insulating member on the outer surface of the 

holder substrate 11, in a manner integrated with or 

separated from the cylindrical insulating member. 

20 	[0035] 	Formed in the holder substrate 11 (the first 

substrate 6, the second substrate 7) and the insulating 

members 13, 14 is a stab 30 having an opening connected to 

the first opening 8, and extending in a direction 

perpendicular to the penetrating direction of the first 

25 opening 8. The stab 30 forms a disk-like hollow space 

defined by a first cutout 30a provided on a surface of the 

first substrate 6 and the insulating member 14, and by a 

second cutout 30b provided on a surface of the second 

substrate 7 and the insulating member 13, these surfaces 

30 being those that face each other when the first substrate 6 

and the second substrate 7 are stacked on top of each other. 

[0036] 	Explained now are electrical interactions between 

the conductive contactors and the conductive contactor 
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holder 3 in the conductive contactor unit according to the 

first embodiment, while the semiconductor integrated 

circuit is being tested. FIG. 3 is a schematic 

illustrating electrical interactions between the conductive 

5 contactors 4 and the conductive contactor holder 3 when the 

conductive contactor unit according to the first embodiment 

is in use. To make it easier to explain advantages of the 

conductive contactor unit, a structure in which a signal 

conductive contactor 15a and a signal conductive contactor 

10 15b are positioned adjacently to each other is illustrated 

in FIG. 3. 

[0037] 	To being with, electric actions in the ground 

conductive contactor 16 will be explained. The ground 

conductive contactor 16 in the first embodiment is 

15 configured not only to supply a potential from the circuit 

board 2 to the semiconductor integrated circuit 1 via 

electrodes 100c, 200c, but also to supply a ground 

potential to the semiconductor integrated circuit 1 by 

receiving the potential from the holder substrate 11. In 

20 other words, as also illustrated in FIG. 2, the holder 

substrate 11 has no insulating member provided on the inner 

surface of the second opening 9 where the ground conductive 

contactor 16 is housed, and the inner surface of the second 

opening 9 is brought into direct contact with the outer 

25 circumferential surface of the ground conductive contactor 

16, more specifically, with the spring member 22 having 

become warped as the spring member 22 contracts, as 

illustrated in FIG. 3. Because the holder substrate 11 is 

made of a conductive material, as mentioned earlier, the 

30 ground conductive contactor 16 becomes electrically 

connected to the holder substrate 11. Because this 

structure enables the internal charge to move back and 

forth between the ground conductive contactor 16 and the 
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holder substrate 11, the potential to be supplied by the 

ground conductive contactor 16 becomes equal to the 

potential of the holder substrate 11. 

[0038] 	Electric actions in the signal conductive 

5 contactor 15a, 15b will now be explained. The signal 

conductive contactors 15a, 15b receive electric signals 

generated by the circuit board 2 via electrodes 200a, 200b, 

respectively, and output and input the received electric 

signals to and from the semiconductor integrated circuit 1 

10 via electrodes 100a, 100b, respectively. 

[0039] 	Electric actions in the power-supplying 

conductive contactor 17 will now be explained. The power-

supplying conductive contactor 17, although not illustrated 

in FIG. 4, receives power to be supplied, generated by the 

15 circuit board 2, via an electrode on the circuit board 2, 

and inputs and outputs the received power to and from the 

semiconductor integrated circuit 1 via an electrode on the 

semiconductor integrated circuit 1. 

[0040] 	FIG. 4 is a sectional view illustrating a 

20 relevant portion of the conductive contactor holder 

included in the conductive contactor unit according to the 

first embodiment of the present invention. FIG. 4 

illustrates the configuration of the signal conductive 

contactor 15 and a part near the first opening 8 during a 

25 test. In the stab 30, as illustrated in FIG. 4, denoting 

the length between the tip of the signal conductive 

contactor 15 and the center of the stab 30 in the direction 

of the central axis Ni (in this example, and the surface 

where the first substrate 6 and the second substrate 7 meet 

30 each other) during the signal inputs and outputs (during a 

test; see FIG. 3) as Di, and denoting the length by which 

the stab 30 extends from the central axis N1 of the first 

opening 8 in a direction perpendicular to the direction of 
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the central axis Ni of the first opening 8 (penetrating 

direction) as Li, the length Di and the length Li can be 

obtained from following Equations (1) and (2), respectively. 

The central axis Ni of the first opening 8 is matched with 

5 the central axis of a holding hole formed by the insulating 

members 13, 14 on the inner circumference of the first 

opening 8. 

1) 1  = tan _1 1 
	X 

X — 

ASRW 27c  

= tan 	— 1 
 2 ASRW   x  

ASRW 2n  

10 	In these equations, AsRw is a standing wave ratio 

(AsRw--Zo/Za, where Zo is a characteristic impedance, and Za 

is a pure resistance (<Z0). AsRw (with a line on top 

thereof) is a conjugate complex number of ASRW, and 2 is the 

wavelength of the resonance frequency. 

15 	The resonance frequency is a frequency at which a 

resonance occurs within the frequency range used when the 

semiconductor integrated circuit 1 that is a device under 

test is operated, for example. It is also possible to set 

a frequency other than the resonance frequency. 

20 	[0041] 	By providing the stab 30 extending by the length 

Li calculated from Equation (2) at the position 

corresponding to the length Di calculated from Equation (1), 

the stab 30 is enabled to serve as a matching circuit at 

the particular frequency, and therefore, it is possible to 

25 attenuate the standing wave, and to reduce the insertion 

loss. The particular frequency herein is a frequency for 

which the insertion loss is to be reduced .within the range 

used, and, in particular, because the insertion loss 

increases locally at a frequency where the resonance occurs, 

30 the reduction of the insertion loss with the use of the 

(1)  

(2)  
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present invention achieves a significant advantageous 

effect. 

[0042] 	In the first embodiment described above, in the 

conductive contactor holder 3 in which the conductive 

5 contactors are housed, the stab 30 is provided to the first 

opening 8 where the signal conductive contactor 15 is 

housed. According to the first embodiment, by providing 

the stab 30 at the position where the standing wave at a 

particular frequency is to be attenuated within the 

10 frequency range in use, it is possible to reduce the 

insertion loss in the particular frequency range, when the 

signal conductive contactor 15 is used. 

[0043] 	Furthermore, in the first embodiment, by using 

the holder substrate 11 made of a conductive material as 

15 the base material of the conductive contactor holder 3 in 

which the conductive contactors are housed, the efficiency 

of the ground-potential supplying function of the ground 

conductive contactor 16 can be improved, and the holder 

substrate 11 can also achieve a function for shielding 

20 electromagnetic waves related to the signal conductive 

contactor 15 and the power-supplying conductive contactor 

17. Because these functions are largely dependent on the 

potential stability of the holder substrate 11, the ground-

potential supplying function and the electromagnetic wave 

25 shielding function can be improved by improving the 

potential stability of the holder substrate 11. 

[0044] 
	

(First Modification of First Embodiment) 

FIG. 5 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and 

30 conductive contactors included in a conductive contactor 

unit according to a first modification of the first 

embodiment of the present invention. In the first 

embodiment described above, the stab 30 is formed by the 
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cutouts 30a, 30b that are provided to the first substrate 6 

and the second substrate 7 making up the holder substrate 

11, but the embodiment is not limited thereto. As 

illustrated in FIG. 5, the stab may be a stab 30A formed by 

5 a cutout provided only on the first substrate 6. In this 

manner, it is also possible to provide the stab to one of 

the first substrate 6 and the second substrate 7 making up 

the holder substrate 11. 

[0045] 	(Second Modification of First Embodiment) 

10 	FIG. 6 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a second modification of the first 

embodiment of the present invention. Explained in the 

15 first embodiment described above is an example in which the 

stab 30 has one end connected to the first opening 8, and 

has the other end closed (what is called a short stab), but 

the embodiment is not limited thereto. It is also possible 

for the stab to be an open stab where the other end of the 

20 stab 30 reaches the outer surface of the holder substrate 

11, as illustrated in FIG. 6. 

[0046] 	(Third Modification of First Embodiment) 

FIG. 7 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

25 conductive contactor included in a conductive contactor 

unit according to a third modification of the first 

embodiment of the present invention. It is also possible 

to form a short stab by inserting an adjustment member to 

the open stab according to the second modification 

30 described above, from the side of the outer surface of the 

holder substrate 11, so that the one end of the open stab 

is sealed thereby. Specifically, by using an adjustment 

member 300 illustrated in FIG. 7, it is possible to adjust 
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the length Li of the stab 30 described above. 

[0047] 	(Fourth Modification of First Embodiment) 

FIG. 8 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

5 conductive contactor included in a conductive contactor 

unit according to a fourth modification of the first 

embodiment of the present invention. The first embodiment 

described above has been explained assuming that there is 

one stab 30 provided in the penetrating direction of the 

10 first opening 8, but the embodiment is not limited thereto. 

As illustrated in FIG. 8, it is also possible to provide a 

plurality of (two, in FIG. 8) stabs (stabs 31, 32) in the 

penetrating direction of the first opening 8. With this 

configuration, a holder substrate 11A includes three 

15 substrates (a first substrate lla, a second substrate 11b, 

and a third substrate 11c), and an insulating member 13a is 

provided on a surface of the middle substrate (the third 

substrate 11c) in the stacking direction. In this manner, 

the stab may be provided in plurality, depending on the 

20 frequency to be attenuated. 

[0048] 	(Second Embodiment) 

FIG. 9 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

25 unit according to a second embodiment of the present 

invention. Explained in the first embodiment described 

above is a conductive contactor holder in which the holder 

substrate 11 is made of a metallic material, and the 

insulating members 13, 14 provided on the outer surface of 

30 the holder substrate 11, but, in the second embodiment, the 

holder substrate is made of an insulating material. 

[0049] 	The conductive contactor unit illustrated in FIG. 

9 includes a signal conductive contactor 18 having both 
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ends thereof, in the longitudinal direction, brought into 

contact with the semiconductor integrated circuit 1 and the 

circuit board 2, respectively, which are two different 

objects to be brought into contact with, and a conductive 

5 contactor holder 40 that houses and holds the conductive 

contactors 18 in a predetermined pattern. The structures 

of the conductive contactors 18 are the same as those of 

the signal conductive contactor 15 described above. 

[0050] 	The conductive contactor holder 40 is made of an 

10 insulating material such as resin, machinable ceramic, or 

silicone, or is made of a stack of a first substrate 41 

positioned on the top surface side and a second substrate 

42 positioned on the side of the bottom surface side, in 

FIG. 9. The first substrate 41 and the second substrate 42 

15 have the same number of openings 43 and 44 in which the 

conductive contactors 18 are inserted, respectively. The 

openings 43 and 44 are provided in such a manner that the 

axial line of one of these openings is matched with that of 

the other. The positions where the openings 43 and 44 are 

20 provided are determined based on the wiring pattern of the 

semiconductor integrated circuit 1. 

[0051] 	A holding member 50 for holding a conductive 

contactor is housed inside of the openings 43 and 44. The 

holding member 50 includes a tubular insulating pipe 51 

25 through which the conductive contactor 18 is passed, and a 

conductive pipe 52 that is provided on the outer 

circumference of the insulating pipe 51. 

[0052] 	The insulating pipe 51 is made of an insulating 

material such as fluorine-based resin (such as 

30 polytetrafluoroethylene), and is made of a stack of a first 

member 51a positioned on the top surface side, and a second 

member 51b positioned on the bottom surface side in FIG. 9. 

The first member 51a and the second member 51b have holder 
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holes 53 and 54, respectively, in which the conductive 

contactor 18 is housed. The holder holes 53, 54, in which 

the signal conductive contactor 15 is housed, are formed in 

such a manner that the axial line of one 

5 holes 53, 54 is matched with that of the 

[0053] 	The holder holes 53 and 54 are  

of these holder 

other. 

holes each having 

a stepped shape, with different diameters in the 

penetrating direction. In other words, the holder hole 53 

has a small diameter portion 53a having an opening on the 

10 top end side of the conductive contactor holder 40, and a 

large diameter portion 53b having a diameter larger than 

the small diameter portion 53a. The holder hole 54 has a 

small diameter portion 54a having an opening on the bottom 

end side of the conductive contactor holder 40, and a large 

15 diameter portion 54b having a diameter larger than the 

small diameter portion 54a. The shapes of these holder 

holes 53 and 54 are determined based on the structure of 

the conductive contactor 18 that is to be housed therein. 

The flange portion of the needle-like member 20 has a 

20 function for preventing the conductive contactor 18 from 

coming out from the conductive contactor holder 40, by 

being brought into abutment against the wall surface at the 

boundary between the small diameter portion 54a and the 

large diameter portion 54b of the holder hole 54. The 

25 flange portion of the needle-like member 21 has a function 

for preventing the conductive contactor 18 from coming out 

from the conductive contactor holder 40, by being brought 

into abutment against the wall surface at the boundary 

between the small diameter portion 53a and the large 

30 diameter portion 53b of the holder hole 53. 

[0054] 	The conductive pipe 52 is made of a conductive 

material such as copper, silver, and alloy or plating 

containing copper or silver as a main component. The 
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conductive pipe 52 includes a first member 52a that covers 

the outer circumference of the first member 51a of the 

insulating pipe 51 and a second member 52b that covers the 

outer circumference of the second member 51b of the 

5 insulating pipe 51, and covers the outer circumferential 

surface of the insulating pipe 51. The conductive pipe 52 

is brought into contact with the ground electrodes of the 

semiconductor integrated circuit 1 and the circuit board 2. 

[0055] 	The holding member 50 (the insulating pipe 51, 

10 the conductive pipe 52) has a stab 55 forming an opening 

connected to the holder holes 53, 54, and extending in a 

direction perpendicular to the penetrating direction of the 

holder holes 53, 54. The stab 55 forms a disk-like hollow 

space defined by a first cutout 55a provided on a surface 

15 of the first member 51a, and by a second cutout 55b 

provided on the second member 51b, these surfaces being 

those that face each other when the first member 51a and 

the second member 51b are stacked on top of each other. 

The position where the stab 55 is provided, and the length 

20 of the stab 55 in the extending direction of the stab 55 

can be obtained from Equations (1) and (2), respectively, 

that are mentioned above. 

[0056] 	According to the second embodiment described 

above, in the conductive contactor holder 40 in which the 

25 conductive contactors are housed, the stab 55 is provided 

to the holding member 50 in which the conductive contactors 

18 are housed. According to the second embodiment, by 

providing the stab 55 at a position where the standing wave 

is attenuated, within the frequency range in use, the 

30 insertion loss in the predetermined frequency range can be 

reduced when the conductive contactors 18 are used. 

[0057] 	It is also possible to use the structure 

according to the second embodiment described above to the 
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power-supplying conductive contactor 17. 

[0058] 	Furthermore, explained in the second embodiment 

described above is an example in which each of the 

insulating pipe 51 and the conductive pipe 52 in the 

5 holding member 50 includes two members (first and second 

members), but the insulating pipes may be integrated, with 

a part of the first member connected to a part of the 

second member. With this structure, the hollow space 

formed by the stab may be a non-disk-like shape, for 

10 example. 

[0059] 	(Third Embodiment) 

FIG. 10 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

15 unit according to a third embodiment of the present 

invention. Explained in the first and the second 

embodiment described above is an example in which the stab 

is provided to the conductive contactor holder, but, in the 

third embodiment, the stab is provided to the conductive 

20 contactors. 

[0060] 	The conductive contactor unit according to the 

third embodiment includes the circuit board 2 that is 

described above (not illustrated), a conductive contactor 

holder 3A that is placed on the circuit board 2, and that 

25 has predetermined openings, and conductive contactors (a 

signal conductive contactor 15A, the ground conductive 

contactor 16, and the power-supplying conductive contactor 

17) that are housed in the respective openings of the 

conductive contactor holder 3A. 

30 	[0061] 	The signal conductive contactor 15A according to 

the third embodiment includes the needle-like member 20 

that is to be electrically connected to the electrode 

provided to the circuit board 2, a needle-like member 21A 
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that is to be electrically connected to the connecting 

electrode provided to the semiconductor integrated circuit 

1 during the use, and the spring member 22 that is provided 

between the needle-like member 20 and the needle-like 

5 member 21A, that electrically connects the needle-like 

members 20, 21A, and that allows the signal conductive 

contactor 15A to extend and to contract along the long-axis 

direction. The needle-like member 20 and the spring member 

22 have the same structures as those in the signal 

10 conductive contactor 15 described above. 

[0062] 	The needle-like member 21A has a stab 21a at the 

center of the needle-like member 21A in the direction of 

the central axis N2. The stab 21a has a disk-like shape 

protruding from the needle-like member 21A in the direction 

15 perpendicular to the longitudinal direction of the needle-

like member 21A. As illustrated in FIG. 10, denoting the 

length between the tip of the needle-like member 21A and 

the center of the stab 21a in the direction of the central 

axis N2 as D2, and denoting the length by which the stab 

20 21a extends from the central axis N2 of the needle-like 

member 21A in the direction perpendicular to the direction 

of the central axis N2 of the needle-like member 21A 

(penetrating direction) as L2, the lengths D2, L2 can be 

calculated using following Equations (3) and (4), 

25 respectively. 

D2  = tan-1 BSRW X X 
2m 

L2  = tan-1 	 x 
E/EisRw 

SRW 	27c 

In these equations, BsRw is a standing wave ratio 

(BsRw=Za/Zo, where Zo is a characteristic impedance, and Za 

30 	is a pure resistance (>Z0). BsRw (with a line on top 

(3)  

(4)  
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thereof) is a conjugate complex number of BSRW, and X is the 

wavelength of the resonance frequency. 

The resonance frequency is a frequency at which a 

resonance occurs within the frequency range used when the 

5 semiconductor integrated circuit 1 that is a device under 

test is to be operated, for example, in the same manner as 

in the first embodiment. It is also possible to set a 

frequency other than the resonance frequency. 

[0063] 	The conductive contactor holder 3A includes the 

10 holder substrate 11 including the first substrate 6 and the 

second substrate 7 described above, the insulating member 

13 and an insulating member 14A covering the inner surface 

of the first opening 8 and the third opening 10, and also 

covering the surface of the holder substrate 11, and a 

15 holding plate 60 provided on the side of the insulating 

member 14A, and housing and holding a part of the needle-

like member 21A. The insulating member 14A has a hole 

having a constant diameter in the first opening 8. 

[0064] 	The holding plate 60 has holes communicating with 

20 the first opening 8, the second opening 9, and the third 

opening 10, respectively. A hole 61 for holding the signal 

conductive contactor 15A will now be explained. As 

illustrated in FIG. 10, the hole 61 has a stepped shape, 

with different diameters in the penetrating direction. The 

25 hole 61 has a small diameter portion 61a opening to the top 

end surface of the conductive contactor holder 3A, and a 

large diameter portion 61b having a diameter larger than 

the small diameter portion 61a. The shape of the hole 61 

is determined based on the structure of the signal 

30 conductive contactor 15A that is to be housed therein. For 

example, the length of the large diameter portion 61b in 

the penetrating direction is set larger than the distance 

by which the stab 21a moves (stroke) during the test. In 
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this manner, it is possible to prevent the holding plate 60 

from limiting the stroke of the needle-like member 21A. 

[0065] 	In the third embodiment, while the stepped 

portion formed by the small diameter portion 61a and the 

5 large diameter portion 61b serves as a stopper of the stab 

21a, the stepped portion formed by the insulating member 13 

serves as a stopper of the flange of the needle-like member 

20. In this manner, the signal conductive contactor 15A is 

prevented from coming out from the conductive contactor 

10 holder 3A. 

[0066] 	The holes for holding the ground conductive 

contactor 16 and the power-supplying conductive contactor 

17 may have the same shape as the hole 61, or may be a 

hollow space having a columnar shape extending at the same 

15 diameter. 

[0067] 	In the third embodiment described above, the stab 

21a is provided to the needle-like member 21A of the signal 

conductive contactor 15A. According to the third 

embodiment, by providing the stab 21a at the position where 

20 the standing wave is attenuated in the frequency range in 

use, it is possible to reduce the insertion loss in the 

particular frequency range when the signal conductive 

contactor 15A is used. 

[0068] 	(First Modification of Third Embodiment) 

25 	FIG. 11 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a first modification of the third 

embodiment of the present invention. Explained in the 

30 third embodiment described above is an example in which the 

stab 21a ensures the stroke of the needle-like member 21A 

merely with the large diameter portion 61b of the holding 

plate 60, but the embodiment is not limited thereto. In 
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the first modification, the stroke of the needle-like 

member 21A is ensured by a hole formed by a holding plate 

60A and an insulating member 14B. 

[0069] 	A conductive contactor unit according to the 

5 first modification includes the circuit board 2 that is 

described above (not illustrated), a conductive contactor 

holder 3B that is placed on the circuit board 2, and that 

has predetermined openings, and conductive contactors (the 

signal conductive contactor 15A, the ground conductive 

10 contactor 16, power-supplying conductive contactor 17) that 

are housed in the respective openings of the conductive 

contactor holder 3B. 

[0070] 	The conductive contactor holder 3B includes the 

holder substrate 11 including the first substrate 6 and the 

15 second substrate 7 described above, the insulating member 

13 and the insulating member 14B covering the inner surface 

of the first opening 8 and the third opening 10, and also 

covering the surface of the holder substrate 11, and the 

holding plate 60A provided on the side of the insulating 

20 member 14B, and housing and holding a part of the needle-

like member 21A. 

[0071] 	The holding plate 60A has holes communicating 

with the first opening 8, the second opening 9, and the 

third opening 10, respectively. A hole 61A for holding the 

25 signal conductive contactor 15A will now be explained. As 

illustrated in FIG. 11, the hole 61A has a stepped shape, 

with different diameters in the penetrating direction. The 

hole 61A has the small diameter portion 61a opening to the 

top end surface of the conductive contactor holder 3B, and 

30 a large diameter portion 61c having a diameter larger than 

the small diameter portion 61a. 

[0072] 	In this first modification, too, the stepped 

portion formed by the small diameter portion 61a and the 
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large diameter portion 61c serves as a stopper of the stab 

21a. In this manner, the signal conductive contactor 15A 

is prevented from coming out from the conductive contactor 

holder 3B. 

5 	[0073] 	The insulating member 14A also has a large 

diameter portion 14a that is continuous to the large 

diameter portion 61c, and that has the same diameter as the 

large diameter portion 61c. 

[0074] 	The shapes of the large diameter portions 14a, 

10 61c are determined based on the structure of the signal 

conductive contactor 15A that is to be housed therein. For 

example, the length of the large diameter portions 14a, 61c 

in the penetrating direction is set larger than the 

distance by which the stab 21a moves (the stroke) during 

15 the test. In this manner, it is possible to prevent the 

holding plate 60A from limiting the stroke of the needle-

like member 21A. 

[0075] 	(Second Modification of Third Embodiment) 

FIG. 12 is a partial sectional view illustrating a 

20 detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a second modification of the third 

embodiment of the present invention. Explained in the 

third embodiment described above is an example in which 

25 there is one stab 21a provided to the needle-like member 

21A, but the embodiment is not limited thereto. In the 

second modification, a needle-like member 21B is provided 

with two stabs (stabs 21a, 21b). 

[0076] 	The conductive contactor unit according to the 

30 second modification includes the circuit board 2 that is 

described above (not illustrated), the conductive contactor 

holder 3A that is placed on the circuit board 2, and that 

has predetermined openings, and conductive contactors (a 
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signal conductive contactor 15B, the ground conductive 

contactor 16, and the power-supplying conductive contactor 

17) that are housed in the respective openings of the 

conductive contactor holder 3A. 

	

5 	[0077] 	The signal conductive contactor 15B according to 

the second modification includes the needle-like member 20 

that is to be electrically connected to the electrode 

provided to the circuit board 2, a needle-like member 21B 

that is to be electrically connected to the connecting 

10 electrode provided to the semiconductor integrated circuit 

1 during the use, and the spring member 22 that is provided 

between the needle-like member 20 and the needle-like 

member 21B, that electrically connects the needle-like 

members 20, 21B, and that allows the signal conductive 

15 contactor 15B to extend and to contract along the long-axis 

direction. The needle-like member 20 and the spring member 

22 have the same structures as those in the signal 

conductive contactor 15 described above. 

[0078] 	The needle-like member 21B is provided with two 

20 stabs (the stabs 21a, 21b) along the central axis direction 

of the needle-like member 21B. The stabs 21a, 21b protrude 

from the needle-like member 21B in the direction 

perpendicular to the longitudinal direction of the needle-

like member. Each of the stabs 21a, 21b is provided so 

25 that the standing wave at a particular frequency is 

attenuated. The lengths by which the stabs 21a, 21b 

protrude, and the positions where the stabs 21a, 21b are 

provided can be obtained from above Equations (3) and (4), 

respectively, for example. 

	

30 	[0079] 	(Third Modification of Third Embodiment) 

FIG. 13 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 



32 

unit according to a third modification of the third 

embodiment of the present invention. Explained in the 

third embodiment described above is an example in which the 

stab 21a is provided on the tip side of the needle-like 

5 member 21A with respect to the flange portion, and the stab 

has a function for preventing the needle-like member 21A 

from coming out (see FIG. 10), but the embodiment is not 

limited thereto. In the third modification, the needle-

like member 21C has the stab 21a provided on the base end 

10 side with respect to the flange portion 21c (on the side of 

the spring member 22). 

[0080] 	The conductive contactor unit according to the 

third modification includes the circuit board 2 that is 

described above (not illustrated), a conductive contactor 

15 holder 3C that is placed on the circuit board 2, and that 

has predetermined openings, and conductive contactors (a 

signal conductive contactor 15C, the ground conductive 

contactor 16, and the power-supplying conductive contactor 

17) that are housed in the respective openings of the 

20 conductive contactor holder 3C. 

[0081] 	The signal conductive contactor 15C according to 

the third modification includes the needle-like member 20 

that is to be electrically connected to the electrode 

provided to the circuit board 2, a needle-like member 21C 

25 that is to be electrically connected to the connecting 

electrode provided to the semiconductor integrated circuit 

1 during the use, and the spring member 22 that is provided 

between the needle-like member 20 and the needle-like 

member 21C, that electrically connects the needle-like 

30 members 20, 21C, and that allows the signal conductive 

contactor 15C to extend and to contract along the long-axis 

direction. The needle-like member 20 and the spring member 

22 have the same structures as those in the signal 
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conductive contactor 15 described above. 

[0082] 	The needle-like member 21C is provided with the 

stab 21a and the flange portion 21c along the direction of 

a central axis N3 of the needle-like member 21C. The stab 

5 21a is provided on the base end side, with respect to the 

flange portion 21c. 

[0083] 	In the conductive contactor holder 3C, the flange 

portion 21c of the needle-like member 21C can be brought 

into abutment against the wall surface at the boundary 

10 between the small diameter portion 61a and the large 

diameter portion 61b of the hole 61. In this manner, the 

signal conductive contactor 15C is prevented from coming 

out from the conductive contactor holder 3B. 

[0084] 	(Fourth Modification of Third Embodiment) 

15 	FIG. 14 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a fourth modification of the third 

embodiment of the present invention. Explained in the 

20 third modification described above is an example in which 

the stab 21a and the flange portion 21c are separated from 

each other, but the flange portion 21c and the stab 21a may 

be in contact with each other, depending on the frequency 

for which the standing wave is to be attenuated. 

25 	[0085] 	The conductive contactor unit according to the 

fourth modification includes the circuit board 2 that is 

described above (not illustrated), a conductive contactor 

holder 3C that is placed on the circuit board 2, and that 

has predetermined openings, and conductive contactors (a 

30 signal conductive contactor 15D, the ground conductive 

contactor 16, and the power-supplying conductive contactor 

17) that are housed in the respective openings of the 

conductive contactor holder 3C. 
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[0086] 	The signal conductive contactor 15D according to 

the fourth modification includes the needle-like member 20 

that is to be electrically connected to the electrode 

provided to the circuit board 2, a needle-like member 21D 

5 that is to be electrically connected to the connecting 

electrode provided to the semiconductor integrated circuit 

1 during the use, and the spring member 22 that is provided 

between the needle-like member 20 and the needle-like 

member 21D, that electrically connects the needle-like 

10 members 20, 21D, and that allows the signal conductive 

contactor 15D to extend and to contract along the long-axis 

direction. The needle-like member 20 and the spring member 

22 have the same structures as those in the signal 

conductive contactor 15 described above. 

15 	[0087] 	The needle-like member 21C is provided with the 

stab 21a and the flange portion 21c along the central axis 

direction of the needle-like member 21C. The stab 21a is 

provided on the base end side with respect to the flange 

portion 21c, and is in contact with the flange portion 21c. 

20 	[0088] 	(Fifth Modification of Third Embodiment) 

FIG. 15 is a partial sectional view illustrating a 

detailed structure of a conductive contactor holder and a 

conductive contactor included in a conductive contactor 

unit according to a fifth modification of the third 

25 embodiment of the present invention. 

[0089] 	The conductive contactor unit according to the 

fifth modification includes the circuit board 2 that is 

described above (not illustrated), a conductive contactor 

holder 3D that is placed on the circuit board 2, and that 

30 has predetermined openings, and conductive contactors (a 

signal conductive contactor 15E, the ground conductive 

contactor 16, and the power-supplying conductive contactor 

17) that are housed in the respective openings of the 
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conductive contactor holder 3D. 

[0090] 

holder 

second 

5 13 and 

of the 

The conductive contactor holder 3D includes the 

substrate 11 including the first substrate 6 and the 

substrate 7 described above, the insulating member 

the insulating member 14 covering the inner surface 

first opening 8 and the third opening 10, and also 

covering the surface of the holder substrate 11, and a 

holding plate 60B provided on the side of the insulating 

member"14, and housing and holding a part of the needle-

10 like member 21E. 

[0091] 	The holding plate 60B has holes communicating 

with the first opening 8, the second opening 9, and the 

third opening 10, respectively. A hole 61B for holding the 

signal conductive contactor 15E will now be explained. As 

15 illustrated in FIG. 15, the hole 61B has a stepped shape, 

with different diameters in the penetrating direction. The 

hole 61B has a small diameter portion 61d opening to the 

top end surface of the conductive contactor holder 3D, and 

a large diameter portion 61e having a diameter larger than 

20 the small diameter portion 61d. 

[0092] 	In the fifth modification, the stepped portion 

formed by the insulating member 14 serves as a stopper of 

the flange portion of the needle-like member 21E. In this 

manner, the signal conductive contactor 15E is prevented 

25 from coming out from the conductive contactor holder 3D. 

[0093] 	The signal conductive contactor 15E includes the 

needle-like member 20 that is to be electrically connected 

to the electrode provided to the circuit board 2, the 

needle-like member 21E that 

30 to the connecting electrode 

integrated circuit 1 during 

22 that is provided between 

the needle-like member 21E,  

is to be electrically connected 

provided to the semiconductor 

the use, and the spring member 

the needle-like member 20 and 

that electrically connects the 
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needle-like members 20, 21E, and that allows the signal 

conductive contactor 15E to extend and to contract along 

the long-axis direction. The needle-like member 20 and the 

spring member 22 have the same structures as those in the 

5 signal conductive contactor 15 described above. 

[0094] 	The needle-like member 21E has shaft portions 21d, 

21e forming the shaft of the needle-like member 21E, and a 

stab 21f that is provided between the shaft portions 21d, 

21e. The shaft portions 21d, 21e have the same diameter. 

10 The stab 21f has a disk-like shape protruding from the 

needle-like member 21E in the direction perpendicular to 

the central axis. It is possible to obtain the length 

(length D2) between the tip of the needle-like member 21E 

and the center of the stab 21f in the direction of the 

15 central axis, and the length (length L2) of the stab 21f 

extending from central axis of the needle-like member 21E 

in the direction perpendicular to the direction of the 

central axis of the needle-like member 21E (penetrating 

direction) using above Equations (3) and (4), respectively. 

20 	[0095] 	As a result of determining the length L2 from 

Equation (4), if the length L2 is the same as the diameter 

of the shaft portions 21d, 21e of the needle-like member 

21E, or smaller than the diameter of the shaft portions 21d, 

21e, the diameter of the shaft portions 21d, 21e may be set 

25 smaller. 

[0096] 	With the structures according to the first to the 

fifth modifications described above, by providing a stab at 

a position where the standing wave is attenuated in the 

frequency range in use, it is possible to reduce the 

30 insertion loss in the particular frequency range when the 

signal conductive contactor 15A to 15D is used. 

[0097] 	Explained in the third embodiment, and the first 

to the fifth modifications described above is an example in 
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which a stab is provided to the needle-like members 21A to 

21E that is to be electrically connected to the connecting 

electrode provided to the semiconductor integrated circuit 

1 during the use, but it is also possible to provide the 

5 stab to the needle-like member 20 that is to be 

electrically connected to the electrode provided to the 

circuit board 2, or the stab may be provided to both of the 

needle-like member 20 and the needle-like members 21A to 

21E. 

10 	[0098] 	Explained in the first to the third embodiments 

described above is an example in which the stab has a disk-

like shape, but the stab may also have an elliptical shape, 

or may be a hole or a protrusion extending in a prism-like 

shape. As long as the stab attenuates the standing wave of 

15 the resonance frequency, the shape of the stab is not 

limited to a disk-like shape. 

Industrial Applicability 

[0099] 	As described above, the conductive contactor unit 

according to the present invention is suitable for reducing 

20 the insertion loss at a particular frequency. 

Reference Signs List 

[0100] 	1 semiconductor integrated circuit 

2 circuit board 

3, 3A, 3B, 3C, 40 conductive contactor holder 

25 	4, 18 conductive contactors 

6 first substrate 

7 second substrate 

8 first opening 

9 second opening 

30 	10 third opening 

11 holder substrate 

15, 15a, 15b, 15A, 15B, 15C, 15D, 15E signal 

conductive contactor 
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16 ground conductive contactor 

17 power-supplying conductive contactor 

20, 21, 21A, 21B, 21C, 21D, 21E needle-like member 

22 spring member 

13, 14, 14A, 14B insulating member 

21a, 21b, 21f, 30, 30A, 55 stab 

50 holding member 

60 holding plate 
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CLAIMS 

	

1. 	A conductive contactor unit comprising: 

a signal conductive contactor configured to input or 

output a signal to or from a predetermined circuit 

5 structure, the signal conductive contactor including 

a first plunger configured to contact the 

predetermined circuit structure, 

a second plunger connected to a circuit board 

configured to input or output the signal to or from the 

10 predetermined circuit structure, and 

a spring member configured to connect the first 

plunger and the second plunger in an extendable and 

contractible manner; and 

a conductive contactor holder configured to house the 

15 signal conductive contactor used for inputting and 

outputting the signal to and from the predetermined circuit 

structure, the conductive contactor holder having a coaxial 

structure with the signal conductive contactor, and 

including 

20 

	

	 a holder substrate including an opening 

configured to allow the signal conductive contactor to be 

inserted therethrough, 

a holding member housed in the opening, and 

including a holding hole configured to hold one or more of 

25 the signal conductive contactors, and 

a stab configured to form a hollow space 

extending from the holding hole in a direction 

perpendicular to a central axis of the holding hole. 

	

30 2. 	The conductive contactor unit according to claim 1, 

wherein, denoting a length between a tip of the first 

plunger and the stab at a position in a direction of a 

central axis of the holding hole at time of inputting or 
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outputting the signal as Di, and denoting a length of the 

stab in a direction in which the stab extends from the 

central axis of the holding hole as Li, the stab satisfies: 

D I  = tanA 	x 
A 

1 

SRW 	21T 	 ( 1 ) 

5 

L1 = tan-1 AsRw —1 x X — 
AsRw 	27C 	 ( 2 ) 

(where ASRW is a standing wave ratio (AsRw=Zo/Za, where Zo is 

a characteristic impedance, Za is a pure resistance (<Zo), 

AsRw (with a line on top thereof) is a conjugate complex 

number of AsRw, and X is a wavelength at a particular 

10 	frequency). 

3. 	The conductive contactor unit according to claim 1, 

wherein 

each of the holder substrate and the holding member 

15 includes two element members configured to form a boundary 

in a direction intersecting with an axial line direction of 

the opening, and divide the conductive contactor holder, 

and 

the stab is formed between the two element members. 

20 

4. The conductive contactor unit according to any one of 

claims 1 to 3, wherein a tip of the stab in an extending 

direction is brought into contact with an outer 

circumferential surface of the holder substrate. 

25 

5. The conductive contactor unit according to claim 4, 

further comprising an adjustment member inserted into a tip 

side of the stab in the extending direction, and configured 

to be capable of adjusting a length of the stab in the 

30 extending direction. 
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6. 	The conductive contactor unit according to claim 1, 

wherein 

each of the holder substrate and the holding member 

5 includes two element members configured to divide the 

conductive contactor holder in a direction intersecting 

with an axial line direction of the opening, and 

the stab is provided to one of the two element members. 

	

10 7. 	The conductive contactor unit according to claim 6, 

wherein the stab forms a disk-like hollow space that is 

rotationally symmetric with respect to a central axis of 

the holding hole. 

	

15 8. 	A conductive contactor unit comprising: 

a signal conductive contactor configured to input or 

output a signal to or from a predetermined circuit 

structure, the signal conductive contactor including 

a first plunger configured to contact the 

20 predetermined circuit structure, 

a second plunger connected to a circuit board 

configured to input or output the signal to or from the 

predetermined circuit structure, and 

a spring member configured to connect the first 

25 plunger and the second plunger in an extendable and 

contractible manner; and 

a holder substrate including a plurality of housing 

units configured to house a plurality of the signal 

conductive contactors, respectively, wherein 

30 	at least one of the first plunger and the second 

plunger includes a stab protruding from an outer surface in 

a direction perpendicular to an axial line direction of the 

plunger. 
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9. The conductive contactor unit according to claim 8, 

wherein, denoting a length between a tip of the first 

plunger and the stab at a position in the axial line 

5 direction of the first plunger as D2, and denoting a length 

of the stab from a central axis of the first plunger in a 

direction perpendicular to the axial line direction as L2, 

the stab satisfies: 

D2  = tan-1  BSRW
x 2n 	 (3) 

L2 = tan-1 	BSRW x 

10 

(where BSRW is a standing wave ratio (BSRW-Za/Zo, Zo is a 

characteristic impedance, Za  is a pure resistance ( > Z o) r 

BSRW (with a line on top thereof) is a conjugate complex 

number of Bsikw, and X is a wavelength at a particular 

15 frequency). 

10. The conductive contactor unit according to claim 8, 

wherein the stab has a disk-like shape that is rotationally 

symmetric with respect an axial line of the plunger having 

20 the stab. 

BSRW —1 271 	 (4) 


