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HOUSING AND PROBER 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a prober for an inspection of electrical 

characteristics of semiconductor devices (chips) formed on a semiconductor wafer and, 

particularly, to a housing for a prober including a plurality of measuring parts stacked in 

multiple stages and to a prober to which the housing is applied. 

Description of the Related Art 

[0002] A semiconductor manufacturing process includes a large number of steps and 

various inspections are performed in various manufacturing steps in order to guarantee 

product quality and improve production yield.  For example, in a stage where chips of 

semiconductor devices have been formed on a semiconductor wafer, a wafer-level inspection 

is performed in which an electrode pad of a semiconductor device of each chip is connected 

to a test head, power and a test signal are supplied from the test head, and a signal outputted 

from the semiconductor device is measured by the test head to electrically inspect whether 

or not the semiconductor device operates properly. 

[0003] The wafer-level inspection is performed using a prober which brings a probe into 

close contact with the electrode pad of each chip on the wafer.  The probe is electrically 

connected to a terminal of the test head.  Then, power and a test signal are supplied to each 

chip from the test head via the probe, and output signal from each chip are detected by the 

test head to measure whether or not each chip operates properly. 

[0004] In semiconductor manufacturing processes, upsizing of wafers and further 

micronizing (integration) are being promoted in order to reduce manufacturing costs, and 

there has been a significant increase in the number of chips to be formed on one wafer.  

Accordingly, given that a period of time required to inspect one wafer with a prober is 

becoming longer, there is a need for improvements in throughput. 

[0005] Hence, in order to improve throughput, a large number of probes are provided to 

perform multi-probing so that a plurality of chips may be simultaneously inspected.  

Recently, the number of chips to be simultaneously inspected has been more and more 

increased, and attempts have even been made to simultaneously inspect all of the chips on a 

wafer.  To this end, an allowable error of alignment when bringing an electrode pad and a 

probe into contact with each other is becoming smaller and, consequently, higher positional 

accuracy in movement of probes is required. 
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[0006] While increasing the number of probers is conceivable as the simplest method of 

increasing throughput, increasing the number of probers also creates a problem in that an 

installation area of probers on a production line also increases.  In addition, increasing the 

number of probers also results in proportionally increasing device cost.  Therefore, there is 

a need to increase throughput while suppressing the increase in the installation area and the 

increase in device cost. 

[0007] To address such problems, probers having a plurality of measuring parts stacked in 

multiple stages are being proposed (for example, refer to Patent Literature 1 and Patent 

Literature 2).  Since these probers have a multi-layer structure (multi-stage structure) in 

which the measuring parts are stacked in multiple stages, a wafer-level inspection can be 

performed by each measuring part so that throughput may be improved while suppressing 

the increase in installation area and the increase in device cost. 

[0008] On the other hand, Patent Literature 3 relates to an inspection device in which a 

plurality of testers are arranged in a multi-layer structure, and a conveyance stage which 

conveys a wafer to a tester is provided to each layer.  Patent Literature 3 discloses a 

technique to suppress an effect of vibration created by the operation of the conveyance 

stages of other layers.  In Patent Literature 3, when the conveyance stage of one layer 

among the multi-layer structure is in operation, a controller which controls movement of the 

conveyance stage of each layer perform control so as to restrict operations of the conveyance 

stages of other layers in order to suppress an effect of vibration created by the operation of 

the conveyance stages of other layers. 

Citation List 

[0009] Patent Literature 1: Japanese Patent Application Laid-Open No. 2017-028296 

 Patent Literature 2: Japanese Patent Application Laid-Open No. 2016-181690 

 Patent Literature 3: Japanese Patent Application Laid-Open No. 2021-052065 

SUMMARY OF THE INVENTION 

[0010] Each of the probers disclosed in Patent Literature 1 and Patent Literature 2 includes 

an alignment device (moving stage) for each layer, which detachably holds a wafer chuck 

and performs relative positioning (alignment) between a wafer held by the wafer chuck and 

a probe card,.  The alignment device is configured to be movable among measuring parts 

arranged on each layer.  When such a prober is constructed using a housing (an integrated 

housing) in which a plurality of frames that form a plurality of compartments are combined 

and integrated with each other, the following problem arises. 

[0011] In the probers described above, since the alignment device capable of moving 

among measuring parts is provided on each layer, the probers are structured in such a 
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manner that when the alignment device is moved on one layer, vibration caused by the 

movement of the alignment device readily propagates to a measuring part arranged on other 

layers via the frames that make up the housing.  As a result, there is a risk that due to a 

decline in accuracy of alignment, sufficient contact accuracy between the wafer and probes 

of a probe card may no longer be secured so that inspection accuracy may deteriorate. 

[0012] On the other hand, with the technology disclosed in Patent Literature 3, since the 

movement of the conveyance stage on other layers is restricted when the conveyance stage 

on one layer among the plurality of layers is in operation, there is a risk that a period of time 

required for the movement of the conveyance stage may increase so that throughput of the 

inspection may decline. 

[0013] In addition, the technique disclosed in Patent Literature 3 also has a problem in that 

the technique is only effective to vibration due to a movement of a conveyance stage and is 

ineffective to vibration constantly generated due to other factors such as vibration caused by 

an abnormality of a test head of another layer. 

[0014] The present invention has been made in consideration of the circumstances 

described above, and aims to provide, a housing for a prober having a multi-layer structure 

in which a plurality of measuring parts are stacked in multiple stages, the housing capable of 

effectively reducing adverse effect of vibration generated on each layer without deterioration 

in throughput of inspection, and a prober to which the housing is applied. 

[0015] The following invention is provided in order to solve the problems described above.  

[0016] A housing for a prober according to a first aspect is a housing for a prober having a 

multi-layer structure in which a plurality of measuring parts are stacked in multiple stages.  

The housing for a prober includes: floor bases configured to constitute floor surfaces of 

respective layers of the multi-layer structure; and at least one side frame body which is 

arranged between a floor base of one layer and a floor base of another layer positioned 

above the one layer among the plurality of layers, and positioned in both side parts of the 

measuring parts, wherein the side frame body includes: a first side frame which is erected on 

the floor base of the one layer and supports a lower surface side of the floor base of the 

another layer; and a second side frame which is erected on the floor base of the one layer at 

a position different from that of the first side frame, and supports a measuring part 

constituent member arranged in each measuring part. 

[0017] According to a second aspect, in the housing for a prober according to the first 

aspect, the side frame body is arranged on a layer other than an uppermost layer among the 

plurality of layers.  Making the configuration of the uppermost layer to be simpler than the 
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layers other than the uppermost layer, enables the uppermost layer to be lighter so that a 

structure of the entire housing may be stabilized. 

[0018] According to a third aspect, the housing for a prober according to the second aspect 

further includes a head plate having a holding unit configured to hold the measuring part 

constituent member, wherein a lower surface side of the head plate is supported by the 

second side frame. 

[0019] According to a fourth aspect, in the housing for a prober according to any one of the 

first to third aspects, the second side frame is juxtaposed to the first side frame at a position 

adjacent to the first side frame. 

[0020] According to a fifth aspect, in the housing for a prober according to any one of the 

first to fourth aspects, the measuring part constituent member is one of a pogo frame, a 

probe card and a test head. 

[0021] A prober according to a sixth aspect includes the housing for a prober according to 

any one of the first to fifth aspects, wherein at least two or more measuring parts are 

provided on the one layer, and the prober includes a moving stage capable of moving a 

wafer to be inspected to each of the measuring parts arranged on the one layer. 

[0022] According to the present invention, in a housing for a prober having a multi-layer 

structure in which a plurality of measuring parts are stacked in multiple stages, an effect of 

vibration generated on each layer may be effectively reduced, without deterioration in 

throughput of inspection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Figure 1 is an external view showing an overall configuration of a prober according 

to a present embodiment. 

 Figure 2 is a plan view of the prober shown in Figure 1. 

 Figure 3 is a diagram (front view) showing an internal structure of a measurement 

unit shown in Figure 1. 

 Figure 4 is a diagram (side view) showing an internal structure of a measurement 

unit shown in Figure 1. 

 Figure 5 is a schematic diagram showing a configuration of a measuring part. 

 Figure 6 is a diagram showing a state where a test head, a pogo frame, a probe card, 

and a wafer chuck are integrated. 

 Figure 7 is a diagram (front view) showing another configuration example 

(comparative example) of a housing. 

 Figure 8 is a diagram (side view) showing another configuration example 

(comparative example) of a housing. 
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 Figure 9 is a diagram for explaining an effect of a housing according to the present 

embodiment. 

 Figure 10 is a diagram for explaining an effect of the housing according to the 

present embodiment. 

 Figure 11 is a diagram (side view) showing a modification example of the housing 

according to the present embodiment. 

DESCRIPTION OF THE EMBODIMENTS 

[0024] Hereinafter, a preferred embodiment of the present invention will be described with 

reference to the accompanying drawings.  Firstly, a prober 100 according to the present 

embodiment will be described, then a housing 1 to be applied to the prober 100 will be 

described. 

[0025] [Prober] 

 First, a configuration of the prober 100 will be described with reference to Figures 1 

and 2.  Figure 1 is an external view showing an overall configuration of the prober 100.  

Figure 2 is a plan view of the prober 100 shown in Figure 1. 

[0026] As shown in Figures 1 and 2, the prober 100 according to the present embodiment 

includes a loader unit 114 which supplies and collects a wafer W (refer to Figure 5) to be 

inspected, and a measurement unit 112 which is arranged adjacent to the loader unit 114.  

The measurement unit 112 includes measuring parts 30 and when the wafer W (inspection 

object) is supplied to each measuring part 30 from the loader unit 114, an inspection (wafer-

level inspection) of electrical characteristics is respectively performed for each chip of the 

wafer W in each measuring part 30.  Then, the wafer W inspected in each measuring part 

30 is collected by the loader unit 114.  Note that the prober 100 is also equipped with an 

operating panel 121, a control device (not illustrated) for controlling the respective units, 

and the like. 

[0027] The loader unit 114 has a load port 118 on which a wafer cassette 120 is placed and 

a conveyance unit 122 which conveys the wafer W between each measuring part 30 of the 

measurement unit 112 and the wafer cassette 120.  The conveyance unit 122 is equipped 

with a conveyance unit drive mechanism (not illustrated) and is configured to be movable in 

X and Z directions and rotatable in a θ direction (around the Z direction).  In addition, the 

conveyance unit 122 is equipped with a conveyance arm 124 and is capable of stretching and 

contracting the conveyance arm 124 in the Y direction with the conveyance unit drive 

mechanism.  A suction pad (not illustrated) is provided in an upper surface part of the 

conveyance arm 124, and the conveyance arm 124 holds the wafer W by subjecting a rear 

surface of the wafer W to vacuum suction with the suction pad.  Accordingly, the wafer W  
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inside the wafer cassette 120 is extracted by the conveyance arm 124 of the conveyance unit 

122 and conveyed to each measuring part 30 of the measurement unit 112 in a state of being 

held by the upper surface of the conveyance arm 124.  In addition, the inspected wafer W 

for which the inspection has been finished is returned to the wafer cassette 120 from each 

measuring part 30 via a reverse route. 

[0028] Figures 3 and 4 are diagrams showing an internal structure of the measurement unit 

112 shown in Figure 1.  Figure 3 is a diagram of the measurement unit 112 as viewed from 

a front surface side (side of the loader unit 114) and Figure 4 is a diagram of the 

measurement unit 112 as viewed from a side surface side. 

[0029] As shown in Figures 3 and 4, the measurement unit 112 has a multi-layer structure 

(multi-stage structure) in which the measuring parts 30 are stacked in multiple stages, and 

the respective measuring parts 30 are two-dimensionally arrayed in the X direction and the Z 

direction.  In the present embodiment, as an example, four measuring parts 30 arranged in 

the X direction, are stacked in three stages in the Z direction. 

[0030] The measurement unit 112 is equipped with the housing 1 which partitions the 

measuring unit 112 to form the measuring parts 30.  The housing 1 has a grid shape in 

which frames are combined in a grid pattern.  A configuration of the housing 1 will be 

described in detail later. 

[0031] The respective measuring parts 30 have the same configuration.   As shown in 

Figure 5, the measuring parts 30 includes a head plate 44, a test head 43, a probe card 42, 

and a pogo frame 41 interposed between the test head 43 and the probe card 42. 

[0032] The test head 43 is supported above the head plate 44 by a test head holding part 

(not illustrated).  The test head 43 is electrically connected to probes 66 of the probe card 

42.  The test head 43 supplies each chip with power and a test signal for an electrical 

inspection, and detects an output signal from each chip to measure whether or not each chip 

operates properly. 

[0033] The head plate 44 is supported by the housing 1, and includes a pogo frame 

mounting part 53.  The pogo frame mounting part 53 has a circular opening that 

corresponds to a planar shape of the pogo frame 41.  The pogo frame mounting part 53 has 

a positioning pin 63 and the pogo frame 41 is fixed to the pogo frame mounting part 53 in a 

state of being positioned by the positioning pin 63.  A fixing method of the pogo frame 41 

is not particularly limited.  For example, as a method of fixing the pogo frame 41, a method 

of causing the pogo frame 41 to sucked by vacuum suction on a support surface (suction 

surface) of the pogo frame mounting part 53 using suction means (not illustrated), may be 
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preferably used.  As fixing means other than vacuum suction, mechanical fixing means 

such as screws may be used. 

[0034] The pogo frame 41 has a large number of pogo pins (not illustrated) which 

electrically connect each terminal formed on a lower surface (a surface opposing the pogo 

frame 41) of the test head 43 to each terminal formed on an upper surface (a surface 

opposing the pogo frame 41) of the probe card 42.  In addition, sealing members 60 and 62 

respectively having ring shapes are formed in outer circumferential parts of an upper surface 

(a surface opposing the test head 43) and a lower surface (a surface opposing the probe card 

42) of the pogo frame 41.  Furthermore, the test head 43, the pogo frame 41, and the probe 

card 42 are integrated in a case where a space enclosed by the test head 43, the pogo frame 

41 and the sealing member 60, and a space enclosed by the probe card 42, the pogo frame 41 

and the sealing member 62 are depressurized by suction means (not illustrated). 

[0035] The probe card 42 includes a large number of probes 66 corresponding to electrodes 

of the respective chips of the wafer W.  Each probe 66 is formed so as to protrude 

downward from a lower surface (a surface opposing a wafer chuck 150) of the probe card 42 

and is electrically connected to each terminal provided on the upper surface (the surface 

opposing the pogo frame 41) of the probe card 42.  Therefore, when the test head 43, the 

pogo frame 41, and the probe card 42 are integrated, each probe 66 is electrically connected 

to each terminal of the test head 43 via the pogo frame 41.  Note that the probe card 42 in 

the present example is equipped with the large number of probes 66 corresponding to 

electrodes of all of the chips of the wafer W to be inspected, and simultaneous inspections 

are performed for the chips on the wafer W held by the wafer chuck 150, in the respective 

measuring parts 30. 

[0036] The wafer chuck 150 sucks and fixes the wafer W by vacuum suction or the like.  

The wafer chuck 150 is detachably supported by an alignment device 13 to be described 

later and is configured to be movable in the X, Y, Z, and θ directions by the alignment 

device 13.  In addition, a ring-shaped sealing member 64 is provided in an outer 

circumferential part of an upper surface (wafer placement surface) of the wafer chuck 150.  

A space enclosed by the probe card 42, the wafer chuck 150 and the sealing member 64 is 

depressurized by suction means (not illustrated) so that the wafer chuck 150 is drawn 

towards the probe card 42.  Accordingly, each probe 66 of the probe card 42 comes into 

contact with an electrode pad of each chip of the wafer W so that an inspection may be 

started. 

[0037] A heating/cooling mechanism (not illustrated) as a heating/cooling source is 

provided inside the wafer chuck 150 so that electrical characteristics of the chips may be 
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inspected in a high-temperature state (for example, 150°C at maximum) or in a low-

temperature state (for example, -40°C at minimum).  An appropriate known heater/cooler 

may be adopted as the heating/cooling mechanism, and various heating/cooling mechanisms 

are conceivable.  For example, the heating/cooling mechanism may be a mechanism having 

a double layer structure of: a heating layer with planer heater; and a cooling layer with a 

pathway for a cooling fluid.  For further example, the heating/cooling mechanism may be a 

heating/cooling device with a single layer structure of a thermal conductor embedded with a 

cooling tube around which a heating heater is wound.  In addition, instead of electrical 

heating, a thermal fluid may be circulated or a Peltier element may be used. 

[0038] The measurement unit 112 is further equipped with the alignment device 13 which 

detachably supports the wafer chuck 150.  The alignment device 13 is provided on each 

stage and is configured to be mutually movable among measuring parts 30 arranged on the 

each layer (each stage) by an alignment device drive mechanism (not illustrated).  In other 

words, the alignment device 13 is shared by measuring parts 30 (in the present example, four 

measuring parts 30) which are arranged on the same layer (stage) as the alignment device 

13, and moves among the measuring parts 30 arranged on the same layer.  Note that the 

alignment device 13 is an example of the "moving stage" according to the present invention.  

In addition, once the alignment device 13 moves to each measuring part 30, the alignment 

device 13 is fixed by a positioning/fixing device (not illustrated), and then the wafer chuck 

150 is moved in the X, Y, Z, and θ directions by the alignment device drive mechanism 

described above so as to perform relative positioning between the wafer W being held by the 

wafer chuck 150 and the probe card 42.  Although not illustrated, the alignment device 13 

is equipped with a probe tip position detection camera and a wafer alignment camera in 

order to detect a relative positional relationship between electrodes of chips of the wafer W 

held by the wafer chuck 150 and the probes 66. 

[0039] While the alignment device 13 sucks and fixes the wafer chuck 150 by vacuum 

suction or the like, fixing means other than vacuum suction may be adopted as long as the 

wafer chuck 150 may be fixed.  For example, the wafer chuck 150 may be fixed by 

mechanical means or the like.  In addition, the alignment device 13 is provided with 

positioning means (not illustrated) so that the definite relative positional relationship with 

the wafer chuck 150 may be maintained. 

[0040] Next, an inspection method using the prober 100 according to the present 

embodiment will be described. 

[0041] When an inspection is performed using the prober 100 according to the present 

embodiment, in the loader unit 114, the wafer W inside the wafer cassette 120 is extracted 
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by the conveyance arm 124 of the conveyance unit 122 and conveyed to each measuring part 

30 of the measurement unit 112 in a state of being held by the upper surface of the 

conveyance arm 124. 

[0042] On the other hand, in the measurement unit 112, the alignment device 13 provided 

for each layer (each stage) moves to a predetermined measuring part 30 and the wafer chuck 

150 is positioned on an upper surface of the alignment device 13 and fixed by suction.  

[0043] Subsequently, the alignment device 13 moves the wafer chuck 150 to a 

predetermined delivery position.  In addition, once the wafer W is delivered by the 

conveyance unit 122 of the loader unit 114, the wafer W is held on the upper surface of the 

wafer chuck 150. 

[0044] Next, the alignment device 13 moves the wafer chuck 150 holding the wafer W 

thereon, to a predetermined alignment position, and detects relative positional relationship 

between the electrodes of the chips of the wafer W held by the wafer chuck 150 and the 

probes 66 using the probe tip position detection camera and the wafer alignment camera 

(both not illustrated).  Then, the alignment device 13 moves the wafer chuck 150 in the X, 

Y, Z, and θ directions based on the detected positional relationship to perform relative 

positioning between the wafer W held by the wafer chuck 150 and the probe card 42. 

[0045] After the positioning is performed, the alignment device 13 moves the wafer chuck 

150 to a predetermined measurement position (a position opposing the probe card 42) and 

moves the wafer chuck 150 upward until a height of the wafer chuck 150 equals a 

predetermined height (specifically, a height at which the sealing member 64 formed on the 

upper surface of the wafer chuck 150 comes into contact with the lower surface (the surface 

opposing the wafer chuck 150) of the probe card 42).  At this point, preferably, suction by 

suction means (not illustrated) is started before the sealing member 64 comes into contact 

with the lower surface of the probe card 42 (in other words, before the space enclosed by the 

probe card 42, the wafer chuck 150, and the sealing member 64 becomes a sealed space).  

Accordingly, since suction is being performed by the suction means, an effect of a reactive 

force (counterforce) due to compression of the space can be prevented even if the wafer 

chuck 150 is moved upward.  Note that the suction by the suction means may be started at 

the same timing when the sealing member 64 comes into contact with the lower surface of 

the probe card 42. 

[0046] Subsequently, the alignment device 13 releases the fixing of the wafer chuck 150.  

Accordingly, the wafer chuck 150 detaches from the alignment device 13.  In addition,  

because the space enclosed by the probe card 42, the wafer chuck 150 and the sealing 

member 64 is depressurized due to suction by the suction means, the wafer chuck 150 is 
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drawn towards the probe card 42 so as to be brought into close contact with the probe card 

42. and the wafer chuck 150   As a result, the respective probes 66 of the probe card 42 

come into contact with the electrode pads of the respective chips on the wafer W with 

uniform contact pressure. 

[0047] Thus, as shown in Figure 6, the measuring part 30 assumes a state where the test 

head 43, the pogo frame 41, the probe card 42, and the wafer chuck 150 are integrated so 

that a wafer-level inspection may be started. 

[0048] Subsequently, power and a test signal are supplied to each chip on the water W 

from the test head 43, and the inspection of an electrical operation is performed by detecting 

a signal outputted from each chip. 

[0049] Thereafter, with respect to other measuring parts 30, the wafer W is supplied onto 

the wafer chuck 150, and after an alignment operation and a contact operation are completed 

simultaneous inspections of the respective chips on the wafer W are sequentially performed 

in each measuring part 30, according to a similar procedure.  In other words, in each 

measuring part 30, power and a test signal are supplied to each chip on the water W from the 

test head 43 and an inspection of an electrical operation is performed by detecting a signal 

outputted from each chip. 

[0050] Once the inspection is completed in the respective measuring parts 30, the 

alignment device 13 is sequentially moved to the respective measuring parts 30 and the 

wafer chuck 150 holding the inspected wafer W is collected. 

[0051] Specifically, when the alignment device 13 moves to the measuring part 30 where 

the inspection has been finished, the alignment device 13 is moved upward to a position 

where the upper surface of the alignment device 13 abuts with the wafer chuck 150 and the 

depressurization of the space enclosed by the probe card 42, the wafer chuck 150 and the 

sealing member 64 is released.  In addition, the alignment device 13 positions and fixes the 

wafer chuck 150 to the upper surface of the alignment device 13.  Furthermore, the 

alignment device 13 moves the wafer chuck 150 to a predetermined delivery position, 

unfixes the inspected wafer W from the wafer chuck 150, and delivers the inspected wafer 

W to the conveyance unit 122.  The inspected wafer W delivered to the conveyance unit 

122 is held by the conveyance arm 124 and returned to the wafer cassette 120 arranged in 

the loader unit 114. 

[0052] While one wafer chuck 150 is respectively assigned to each measuring part 30 in 

the present embodiment as shown in Figures 3 and 4, the wafer chuck 150 may be shared 

among measuring parts 30.  In this case, the alignment device 13 moves the wafer chuck 

150 among the measuring parts 30 which share the wafer chuck 150. 
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[0053] [Housing] 

 Next, a configuration of the housing 1 applied to the prober 100 according to the 

present embodiment will be described in detail.  The housing 1 is an example of the 

"housing for a prober" according to the present invention. 

[0054] As shown in Figures 3 and 4, in the housing 1 according to the present embodiment, 

frames are combined to have a grid pattern so as to form compartments corresponding to the 

measuring parts 30 on each layer.  In the housing 1, in order to effectively suppress 

vibration generated in the prober 100 (such as vibration created by a movement of the 

alignment device 13 and vibration constantly generated in each measuring part 30), a frame 

(the side frame body 20) arranged on each layer (in the present embodiment, with the 

exception of the uppermost layer) has a divided frame structure.  While details will be 

provided later, the side frame body 20 arranged on one layer is configured so as to include: a 

first side frame 21 which supports another layer arranged above the one layer; and a second 

side frame 22 which supports a measuring part constituent member (which includes the head 

plate 44, the pogo frame 41, the probe card 42, and the test head 43) arranged in the 

measuring parts 30 in the one layer.  In the following description, the respective layers in 

Figures 3 and 4 will be referred to as a first layer, a second layer, and a third layer, from 

bottom to top.  In the example shown in Figures 3 and 4, the first layer is a lowermost layer 

and the third layer is an uppermost layer. 

[0055] First, in the housing 1 according to the present embodiment, a configuration of the 

uppermost layer differs from a configuration of layers other than the uppermost layer due to 

reasons to be described later.  Firstly, the configuration of layers other than the uppermost 

layer or, in other words, a configuration of the first and second layers in Figure 3 and 4 will 

be described. 

[0056] Each layer other than the uppermost layer includes: a floor base 10 which 

constitutes a floor surface of each layer of the multi-layer structure; and side frame bodies 

20 which are provided between the floor bases 10 of the respective layers.  The floor base 

10 has a flat plate shape which is elongated in the X direction (that is, a longitudinal 

direction of the floor base 10 is the X direction) and which is parallel to the XY plane.  

Preferably, the floor base 10 is formed so as to be shared among the measuring parts 30 

(compartments) provided on one layer. 

[0057] In addition, preferably, on layers other than the uppermost layer, a ceiling of the 

floor base 10 of a given layer doubles (serves) as a floor base 10 of another layer 

immediately below the given layer.  For example, in Figures 3 and 4, the floor base 10 of 

the third layer doubles as a ceiling of the floor base 10 of the second layer. 
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[0058] Preferably, an upper surface of the floor base 10 of each layer is provided with a 

guide rail (or guide rails) (not illustrated) which guides a movement of the alignment device 

13 in the X direction. 

[0059] The side frame bodies 20 are arranged between the floor base 10 of a given layer 

and the floor base 10 of another layer positioned above the given layer, and arranged in both 

end parts in the Y direction (both side parts in the Y direction) of the floor base 10. 

[0060] There are two types of the side frame bodies 20: a first side frame 21 and a second 

side frame 22 which is provided separately from the first side frame 21. 

[0061] For example, the first side frame 21 has a columnar shape that extends in the Z 

direction.  In addition, one end of the first side frame 21 is arranged at, for example, an end 

in the Y direction of an upper surface of the floor base 10 of a given layer and another end of 

the first side frame 21 is arranged at, for example, an end in the Y direction of a lower 

surface of the floor base 10 of another layer positioned above the given layer. 

[0062] In other words, the first side frame 21 is erected on a side of the upper surface (a 

surface on which the guide rail is formed) of the floor base 10 of a given layer and supports 

a side of the lower surface (a surface on an opposite side to the surface on which the guide 

rail is formed) of the floor base 10 of another layer positioned above the given layer. 

[0063] According to Figure 4, for example, the first side frame 21 of the second layer 

supports the floor base 10 of the third layer (uppermost layer).  By coupling the floor bases 

10 in the Z direction by the first side frames 21, a multi-layer structure in which multiple 

stages are stacked in the Z direction is formed. 

[0064] The second side frame 22 is erected on the upper surface of the floor base 10 of 

each layer at a position which differs from that of the first side frame 21.  For example, as 

shown in Figure 4, the second side frame 22 is juxtaposed (parallelly arranged) to the first 

side frame 21 at a position adjacent to the first side frame 21.  In addition, the second side 

frames 22 are preferably arranged at constant intervals in the X direction.  Specifically, the 

second side frames 22 are respectively arranged between the measuring parts 30, and on 

outer sides of the measuring parts 30 at both ends in the X direction. 

[0065] For example, each second side frame 22 has an approximately gate-like shape.  

Each second side frame 22 includes: two column parts 221 which extend in the Z direction; 

and a beam part 222 which spans between the two column parts 221 and extends in the Y 

direction.  Note that the shape of the beam part 222 is not necessarily a straight rod shape.  

The shape of the beam part 222 may be appropriately changed or modified according to a 

shape and desirable arrangement of the measuring part constituent member (to be described 



13 

 

 

later).  For example, the two column parts 221 of the second side frames 22 are arranged in 

the vicinity of both ends in the Y direction of the respective measuring parts 30. 

[0066] The measuring part constituent member arranged in each measuring part 30 on each 

layer other than the uppermost layer includes the head plate 44, the pogo frame 41, the probe 

card 42, and the test head 43.  The head plate 44 is a flat plate-shaped member arranged in 

the measuring part 30 and, as described above, includes the pogo frame mounting part 53 

(refer to Figure 5).  The pogo frame 41 is fixed to the pogo frame mounting part 53 of the 

head plate 44.  In addition, the pogo frame 41 is configured such that the test head 43 and 

the probe card 42 are respectively integrated on upper surface and lower surface of the pogo 

frame 41 by suction means (not illustrated).  In other words, the head plate 44 is a member 

which directly or indirectly supports the pogo frame 41, the probe card 42, and the test head 

43 which constitute the measuring part constituent member. 

[0067] The head plate 44 configured in this manner is supported by the second side frame 

22 (more specifically, the beam part 222).  Preferably, a position (support position) where 

the head plate 44 is supported by the second side frame 22 is the lower surface of the head 

plate 44.  However, the support position is not necessarily limited thereto, and may be 

another position (for example, a side surface of the head plate 44).  Accordingly, the 

measuring part constituent member arranged in each measuring part 30 of each layer other 

than the uppermost layer is respectively directly or indirectly supported by the second side 

frame 22 and the inspection described above is to be performed in each measuring part 30. 

[0068] As described above, on each of the layers other than the uppermost layer, the first 

side frame 21 which supports the floor base 10 of an upper layer is separately provided from 

the second side frame 22 which supports the measuring part constituent member arranged on 

the own layer. 

[0069] Next, a configuration of the uppermost layer will be described.  The uppermost 

layer includes the floor base 10, uppermost layer side frame bodies 23, and a frame part 24.  

In the uppermost layer (the third layer in Figures 3 and 4), while the uppermost layer side 

frame bodies 23 may have a same configuration as the side frame bodies 20 of the other 

layers as in a modification (refer to Figure 11) to be described later, since there is no need to 

support the floor base 10 of an upper layer, the side frame body 20 need not be configured to 

have two mutually different types of frames (the first side frame 21 and the second side 

frames 22) as in each of the layers other than the uppermost layer.  In addition, when the 

uppermost layer has a simpler configuration to reduce its weight, the overall configuration of 

the housing 1 may be made more stable. 
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[0070] Due to these reasons, in the uppermost layer, the uppermost layer side frame bodies 

23 have a simpler configuration than the side frame bodies 20 of the other layers.  More 

specifically, the uppermost layer side frame bodies 23 have both functions of supporting a 

ceiling (not illustrated) and supporting the measuring part constituent member.  In other 

words, the uppermost layer side frame bodies 23 function as the first side frame 21 and the 

second side frame 22 in the side frame bodies 20 of the other layers. 

[0071] As shown in Figures 3 and 4, the uppermost layer side frame bodies 23 are arranged 

at positions that almost correspond to the second side frames 22 and have approximately the 

same shape as the second side frames 22.  In other words, the uppermost layer side frame 

bodies 23 are erected on the upper surface of the floor base 10 of the uppermost layer in a 

similar manner to the second side frames 22.  Furthermore, the uppermost layer side frame 

bodies 23 are arranged at constant intervals in the X direction.  Specifically, the uppermost 

layer side frame bodies 23 are respectively arranged between the measuring parts 30, and on 

outer sides of the measuring parts 30 at both ends in the X direction. 

[0072] The uppermost layer side frame bodies 23 have an approximately gate-like shape.  

The uppermost layer side frame bodies 23 includes: two column parts 231 which extend in 

the Z direction; and a beam part 232 which spans between the two column parts 231 and 

extends in the Y direction.  Upper end sides of the column parts 231 exceed the beam part 

232 and extend to the frame part 24 which constitutes a ceiling of the uppermost layer. 

[0073] The shape of the beam part 232 may be appropriately changed or modified 

according to a shape and desirable arrangement of the measuring part constituent member.  

For example, the two column parts 231 of the uppermost layer side frame bodies 23 are 

arranged in the vicinity of both ends in the Y direction of the respective measuring parts 30. 

[0074] The measuring part constituent member arranged in each measuring part 30 on the 

uppermost layer includes the head plate 44, the pogo frame 41, the probe card 42, and the 

test head 43 in a similar manner to the layers other than the uppermost layer.  In addition, 

the head plate 44 of the uppermost layer is a member which directly or indirectly supports 

the pogo frame 41, the probe card 42, and the test head 43 which constitute the measuring 

part constituent member in a similar manner to the layers other than the uppermost layer. 

[0075] The head plate 44 of the uppermost layer is supported by the uppermost layer side 

frame bodies 23 (more specifically, the beam part 232).  While a support position of the 

head plate 44 by the uppermost layer side frame bodies 23 is preferably the lower surface of 

the head plate 44, the support position is not necessarily limited thereto and may be another 

position (for example, a side surface of the head plate 44).  Accordingly, the measuring part 
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constituent member arranged in each measuring part 30 of the uppermost layer is 

respectively directly or indirectly supported by the uppermost layer side frame bodies 23. 

[0076] The frame part 24 connects the upper end parts of the uppermost layer side frame 

bodies 23 in the Z direction, and the ceiling (not illustrated) is fixed to the frame part 24. 

[0077] Figures 7 and 8 are diagrams showing another configuration example (comparative 

example) of a housing applied to a prober.  Figure 7 is a front view of the housing 

according to the comparative example and Figure 8 is a side view of the housing according 

to the comparative example.  In the housing according to the comparative example shown 

in Figures 7 and 8, a side frame 50 of each layer has an integrated frame structure with both 

functions of supporting the floor base 10 of an upper layer and supporting the measuring part 

constituent member. 

[0078] Therefore, in the housing according to the comparative example, when the 

alignment device 13 moves on a given layer and vibration is generated on the floor base 10, 

the vibration is transmitted through the side frame 50 and readily propagates to the floor 

base 10 of other layers positioned above and below the layer.  As a result, there is a 

problem in that even if the movement of the alignment device 13 ends, a long settling time is 

required until the vibration caused by the movement of the alignment device 13 settles. 

[0079] In addition, in the housing according to the comparative example, since the 

vibration of the floor base 10 of a given layer directly propagates to the side frame 50 of 

other layers positioned above and below the given layer, there is a problem in that the 

measuring part constituent member supported by the side frame 50 of other layers vibrates 

so as to deteriorate alignment accuracy and adversely affect results of wafer-level 

inspections. 

[0080] On the other hand, the housing 1 according to the present embodiment adopts a 

divided frame structure in which the first side frame 21 which supports the floor base 10 of 

an upper layer and the second side frame 22 which supports the measuring part constituent 

member are separately constructed.  Therefore, in a case where the alignment device 13 

moves on a given layer and vibration is generated on the floor base 10, even if the vibration 

is transmitted through the first side frame 21 and propagates to the floor base 10 of other 

layers, the vibration is less likely to propagate to the measuring part constituent member 

supported by the second side frame 22 which is separated from the first side frame 21. 

[0081] Accordingly, it is possible to suppress an adverse effect of vibration generated by 

the movement of the alignment device 13 on a given layer to a result of a wafer-level 

inspection and alignment accuracy on other layers positioned above and below the given 

layer. 



16 

 

 

[0082] In addition, with the housing 1 according to the present embodiment, since there is 

no need to restrict the movement of the alignment device 13 of other layers during an 

operation of the alignment device 13 of one layer among the alignment devices 13 arranged 

on the respective layers, an effect of vibration generated by the movement of the alignment 

devices 13 can be effectively suppressed without disadvantageously reducing throughput of 

the wafer-level inspection. 

[0083] Furthermore, with the housing 1 according to the present embodiment, because the 

divided frame structure is adopted to the housing 1 as described above, even when vibration 

is generated due to a factor other than the movement of the alignment device 13 such as an 

abnormality of each component (for example, the test head 43) which constitutes the 

measuring parts 30, the vibration can be prevented from affecting the measuring parts 30 of 

other layers. 

[0084] Next, an advantageous effect realized by the housing 1 according to the present 

embodiment will be described more specifically with reference to Figures 9 and 10.  Figure 

9 is a graph schematically showing how the side frame 50 of a layer positioned below a 

given layer vibrates, when vibration of a given constant amplitude is applied to the floor 

base 10 of the given layer for a certain period of time, in the housing according to the 

comparative example shown in Figures 7 and 8.  Figure 10 is a graph schematically 

showing how the second side frame 22 of a layer positioned below a given layer vibrates, 

when vibration of a given constant amplitude is applied to the floor base 10 for a certain 

period of time in the housing 1 according to the present embodiment, in a similar manner to 

the comparative example.  The graphs in Figures 9 and 10 represent output waveforms of a 

vibration meter.  In each graph, an axis of abscissa represents time in units of seconds and 

an axis of ordinate represents output voltage (corresponding to an amplitude of vibration) in 

units of mV. 

[0085] In the graphs shown in Figures 9 and 10, a difference between a maximum value 

and a minimum value of output voltage corresponds to an amplitude of vibration generated 

on the measuring part constituent member of a layer positioned below the given layer due to 

propagation of vibration generated on the given layer. 

[0086] In the graph shown in Figure 9, the difference between the maximum value and the 

minimum value of output voltage of the vibration meter is approximately 129 mV which is a 

value corresponding to the amplitude of vibration in the second side frame 22 of a layer 

positioned below in the housing according to the comparative example.  On the other hand, 

in the graph shown in Figure 10, the difference between the maximum value and the 

minimum value of output voltage of the vibration meter is approximately 71.656 mV which 
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is a value corresponding to the amplitude of vibration in the second side frame 22 of a layer 

positioned below in the housing 1 according to the present embodiment.  A comparison 

between both amplitudes reveals that with the housing 1 according to the present 

embodiment, amplitude (in other words, a magnitude of vibration) can be reduced by over 

40 percent, as compared to the housing according to the comparative example. 

[0087] [Modifications] 

 In the embodiment described above, explanation is made about a case where the 

configuration of the uppermost layer is simplified compared to layers other than the 

uppermost layer in order to make the uppermost layer lighter and stabilize the structure of 

the entire housing 1.  However, the configuration of the uppermost layer may be the same 

as the configuration of other layers.  Figure 11 shows, as a modification example, a 

schematic configuration diagram (side view) of the measurement unit 112 whose housing 2 

has the uppermost layer with the same configuration as other layers.  Illustration of a front 

view of the housing 2 according to the modification example is omitted because it is the 

same as Figure 3.  Naturally, the housing 2 according to the modification example can also 

realize the advantageous effect described above. 

[0088] In addition, in the embodiment described above, the number of layers and the 

number of the measuring parts 30 in the measurement unit 112 are not limited to the 

example shown in Figures 3 and 4. 

[0089] [Advantageous Effects] 

 As described above, in the housing 1 according to the present embodiment, the side 

frame body 20 has a divided frame structure in which the first side frame 21 that supports 

the floor base 10 of an upper layer and the second side frame 22 that supports the measuring 

part constituent member, are constructed separately from each other.  Accordingly, even 

when the alignment device 13 moves on a given layer to generate vibration on the floor base 

10 and the vibration propagates to the floor base 10 of upper and lower layers through the 

first side frame 21, the vibration is less likely to propagate to the measuring part constituent 

member supported by the second side frame 22 which is separate from the first side frame 

21 on the upper and lower layers. 

[0090] Thus, vibration generated by the movement of the alignment device 13 on a given 

layer, is suppressed from adversely affecting alignment accuracy and a result of a wafer-

layer inspection on other layers positioned above and below the given layer. 

[0091] With the housing 1 according to the present embodiment, since the movement of the 

alignment device 13 is not restricted, throughput of a wafer-level inspection by a prober may 
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be favorably maintained while suppressing adverse effect of vibration on alignment accuracy 

and a result of the wafer-level inspection. 

[0092] With the housing 1 according to the present embodiment, since the divided frame 

structure reduces effects caused by vibration, even when vibration is generated due to a 

factor other than the movement of the alignment device 13 such as an abnormality of the 

measuring parts 30, the advantageous effect described above may be realized. 

[0093] While the embodiment of the present invention has been described, the present 

invention is not limited to the examples described above.  It is obvious that various 

improvements and modifications may be made without departing from the scope of the 

invention. 

Reference Signs List 

[0094] 

1, 2 housing 

10 floor base 

13 alignment device 

20 side frame body 

21 first side frame 

22 second side frame 

23 uppermost layer side frame body 

24 frame part 

30 measuring part 

41 pogo frame 

42 probe card 

43 test head 

44 head plate 

50 side frame 

53 pogo frame mounting part 

60, 62, 64 sealing member 

63 positioning pin 

66 probe 

221 column part 

222 beam part 

231 column part 

232 beam part 

100 prober 
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112 measurement unit 

114 loader unit 

118 load port 

120 wafer cassette 

121 operating panel 

122 conveyance unit 

124 conveyance arm 

150 wafer chuck 

W wafer 
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CLAIMS 

 

1. A housing for a prober having a multi-layer structure in which a plurality of 

measuring parts are stacked in multiple stages and a moving stage is configured to be 

movable among two or more measuring parts arranged on a same layer, the housing for a 

prober comprising: 

 floor bases configured to constitute floor surfaces of respective layers of the multi-

layer structure; and 

 a side frame body which is arranged between a floor base of one layer and a floor 

base of another layer positioned above the one layer among the plurality of layers, and 

positioned in both side parts of the measuring parts, wherein 

 the side frame body includes: 

 a first side frame which is erected on the floor base of the one layer and supports a 

lower surface side of the floor base of the another layer; and 

 a second side frame which is erected on the floor base of the one layer at a position 

different from that of the first side frame, and supports a measuring part constituent member 

arranged in each measuring part, and 

 the second side frame has a gate form comprising two column parts and a beam part 

which spans between the two column parts, in such a manner that the moving stage is 

movable among two or more measuring parts on the one layer. 

 

2. The housing for a prober according to claim 1, wherein 

 the side frame body is arranged on a layer other than an uppermost layer among the 

plurality of layers. 

 

3. The housing for a prober according to claim 2, further comprising 

 a head plate having a holding unit configured to hold the measuring part constituent 

member, wherein 

 a lower surface side of the head plate is supported by the second side frame. 

 

4. The housing for a prober according to any one of claims 1 to 3, wherein 

 the second side frame is juxtaposed to the first side frame at a position adjacent to 

the first side frame. 
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5. The housing for a prober according to any one of claims 1 to 4, wherein 

 the measuring part constituent member is one of a pogo frame, a probe card and a 

test head. 

 

6. The housing for a prober according to any one of claims 1 to 5, wherein 

 the floor base of the one layer has a flat plate shape which is elongated in a first 

direction and parallel to a horizontal plane, 

 the moving stage is movable in the first direction on the one layer, and 

 in the second side frame, the beam extends in a second direction different from the 

first direction on the horizontal plane. 

 

7. A prober comprising 

 the housing for a prober according to any one of claims 1 to 6, wherein 

 two or more measuring parts are provided on the one layer, and 

 the prober comprises a moving stage capable of moving a wafer to be inspected to 

each of the two or more measuring parts arranged on the one layer. 
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