
DESCRIPTION 

Title of Invention 

PROBE CARD CASE AND PROBE CARD TRANSFER METHOD 

Technical Field 

[0001] 

The present invention relates to a probe card case and a probe card transfer 

method. 

Background 

[0002] 

In a semiconductor device manufacturing process, a probe device is used for 

performing an electrical inspection of semiconductor devices formed on a 

15 

	

	semiconductor wafer. Such a probe device uses a probe card including a plurality of 

probes arranged to come into contact with electrode pads on the semiconductor wafer 

(see, e.g., Patent Document 1). 

[0003] 

As for the probe card described above, a probe card configured to bring the 

20 probes into contact with the plurality of semiconductor devices formed on the 

semiconductor wafer in batches has been developed, and hence efficiency in inspecting 

the semiconductor devices has been improved. Occasionally, such a probe card is 

transferred by a worker holding it in hands in a state where the probe card is removed 

from the probe device. 

25 [0004] 
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The probe card configured to bring the probes into contact with the 

semiconductor devices in batches tends to increase in size and also become heavy in 

weight. In addition, When the probe card is held. in hands. it is necessary to prevent the 

hands from coming into contact with the probes. For this reason, for example, a 

structural member is disposed so that a somewhat large region is secured outside a 

probe arrangement area, or a handle for holding the probe card is provided. 

[0005] 

However, in the afbrementioned configurations, the probe card is further 

enlarged in diameter (size), the weight is also increased, and the manufacturing costs is 

13 	also increased. Meanwhile, when the probe card is reduced in diameter (size) so as to 

avoid the problems, it becomes difficult to handle the probe card. 

0006] 

In addition., accommodating a probe card in a case to protect, for example. 

probes is also known (see. e.g., Patent Document 2 and Patent Document 3). 

15 	[Prior Art Document] 

[Patent Document] 

[0007] 

Patent Document 1: Japanese Patent Laid-Open Publication No. 2010-080775 

Patent Document 2: Japanese Patent Laid-Open Publication No. H07-169800 

20 	Patent Document 3: Japanese Patent Laid-Open Publication No. 2003-100821 

Summary of the Invention 

Problems to be Solved 

[0008] 

25 
	

As described above, in the related art, there are problems caused by, a large 
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diameter (size) of the probe card, and there is a problem in that it is difficult to reduce a 

diameter (size) of the probe card in view of ease of handling. 

[0009] 

The present invention has been made in consideration of the situation in the 

related art, and an object of the present invention is to provide a probe card case and a 

probe card transfer method which may easily handle a probe card, and may also be 

applied to a probe card having a small diameter (size). 

Means to Solve the Problems 

[0010] 

According to the present disclosure, there is provided a probe card case for 

accommodating a probe card. The probe card case including: a first case member 

configured to mount the probe card at a predeteimined position therein; a second case 

member configured to be fitted to a top side of the first case member, in which the 

second case member includes a card fixing mechanism for fixing the probe card; and a 

case fixing mechanism configured to fix the first case member and the second case 

member. The probe card is capable of being transferred in a state where the probe card 

is accommodated in the probe card case and the first case member and the second case 

member are fixed, and the probe card is capable of being transferred only with the 

second case member in a state where the probe card is fixed to the second case member. 

[0011] 

In the present disclosure, the probe card is capable of being fixed by the card 

fixing mechanism from the outside of the second case member, and the fixed probe card 

is capable of being released from the second case member. 

[0012] 
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In the present invention, at least a part of the second case member is transparent 

so that the probe card accommodated in the probe card case is visible from the outside. 

[0013] 

In the present invention, a plurality of transfer handles is provided on the 

second case member. 

[0014] 

In the present invention, fitting portions are disposed on a top surface of the 

second case member and a bottom surface of the first case member, respectively, in 

which the fitting portions are fitted to each other when a plurality of probe card cases is 

superimposed. 

[0015] 

According to the present invention, there is provided a method of transfer a 

probe card which includes an insulating substrate, a probe disposed on a bottom surface 

of the substrate, an electrical connecting portion disposed on a top surface of the 

substrate and connected to an electrical measuring device when electrically connected 

with the probe, and a frame configured to surround the substrate. The probe card 

transfer method including: causing the probe card to be accommodated in the probe card 

case according to claim 1; and transferring the probe card only with the second case 

member in a state where the probe card is fixed to the second case member. 

[0015a] 

In one aspect, there is provided a plate for transferring a probe card comprising: 

a top plate having a first surface facing the probe card wherein the first surface covers a 

top surface of the probe card, and a second surface opposite to said first surface, and a 

card fixing mechanism disposed on said top plate and fixing said probe card of which a 

lower surface is exposed, wherein said card fixing mechanism is capable to make the 

probe card being fixed to and released from said top plate by operations from a side of 

the second surface. 

Advantageous Effects of Invention 

[0016] 

According to the present invention, it is possible to easily handle the probe card, 

and it is possible to be applied to the probe card having a small diameter (size). 
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Brief Description of Drawings 

[0017] 

FIG. 1 is a plan view of an upper case of a probe card case according to an 

exemplary embodiment of the present invention. 

	

5 	FIG. 2 is a plan view of a lower case of the probe card case according to the 

present exemplary embodiment. 

FIG. 3 is a plan view of the probe card. 

FIG. 4 is a plan view illustrating a state in which the probe card is mounted on 

the lower case. 

	

10 	FIG. 5 is a plan view illustrating a state in which the probe card is 

accommodated in the probe card case. 

FIG. 6A is a bottom view of the probe card case in FIG. 5. 

FIG. 6B is a cross-sectional view taken along line A-A in FIGS. 5 and 6A. 

FIG. 7 is a plan view illustrating a state in which the probe card is fixed to the 

	

15 	upper case. 

FIG. 8 is a view for explaining a process of transferring the probe card. 

FIG. 9 is a view for explaining a process of transferring the probe card. 

FIG. 10 is a view for explaining a process of transferring the probe card. 

FIG. 11 is a view illustrating a schematic configuration of a wafer inspection 

20 apparatus. 

FIG. 12 is a view illustrating a cross-sectional schematic configuration taken 

along line B-B across the wafer inspection apparatus in FIG. 11. 

Detailed Description to Execute the Invention 

25 [0018] 
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Hereinafter, an exemplary embodiment of the present invention will be 

described with reference to the drawings. 

[0019] 

FIG. 1 is a plan view of an upper case (a second case member) 200 that 

constitutes a probe card case 100 (see FIG. 5) according to an exemplary embodiment 

of the present invention, and FIG. 2 is a plan view illustrating a configuration of a lower 

case (a first case member) 300 that constitutes the probe card case 100. 

[0020] 

In the present exemplary embodiment, at least a pact or the entirety of the upper 

10 	case 200 is made of a transparent resin, and has a substantially rectangular shape. The 

upper case 200 has a plate-shaped top plate 201, and side walls 202 which extend 

,downward from circumferential edges of the top plate 201. In addition, in the upper 

case 200, handles 203 are disposed on the opposite side walls 202 (upper and lower side 

walls in FIG. 1) such that the upper case 200 and the probe card case 100, in which the 

15 	upper case 200 and the lower case 300 are combined, may be transferred by holding the 

handles 203. 

[0021] 

In addition, a plurality of handle screws 204 (three handle screws 204 in an 

example illustrated in FIG. 1) are disposed on the upper case 200 as a card fixing 

20 	mechanism for fixing a probe card 400 (described below) to the upper case 200. The 

handle screws 204 are inserted into through holes 205 disposed in the upper case 200. 

In addition, as illustrated in FIG. 6B to be described below, a handle portion 204a for 

rotating the handle screws 204 is disposed to be positioned outside the upper case 200, 

and a male screw 204b to be screw-coupled with the probe card 400 is disposed to be 

25 	positioned inside the upper case 200. 
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{00221 

In addition, upper fixing mechanisms 206, which constitute a case fixing 

mechanism for fixing the upper case 200 and the lower case 300, are disposed at four 

corners of the upper case 200, respectively. Each upper fixing mechanism 206 

	

5 	includes a bottom-closed cylindrical frame portion 206a arranged outside the upper case 

200 and protruding in a ring shape from the top surface of the upper case 200, a knob 

206b rotatably arranged in the frame portion 206a, and a plate-shaped coupling portion 

206c connected to the knob 206b and arranged in the upper case 200. Further, the 

coupling portion 206c is rotated by rotating the knob 206b, and coupled to a lower 

	

10 	fixing mechanism 304 of the lower case 300 (described below with reference to FIG. 2), 

thereby fixing the upper case 200 and the lower case 300. In addition, since the upper 

case 200 is made of a transparent resin, the probe card 400 fixed to the upper case 200 is 

visible from the outside. 

[00231 

illuStrated in FIG. the lower case 300 is made- of, for example, a resin, and 

rectangular shape. The lower case 300 has a plate-shaped bottom 

plate.101,...and side walls 302 dxtenriing upward from circumferential edges of the 

bottom plate 301. Further, the lower case 300 is fitted to the upper case 200 to 

constitute the probe card case 100 with a container shape. A plurality of (in the 

20 present exemplary embodiment, three) mounting portions 303 is arranged at 

predetermined positions spaced apart from each other on the bottom plate 301 of the 

lower case 300, so as to mount and align a probe card 400 (see FIG. 5) at a 

predetermined position. 

{00241 

25 	A positioning portion 303b is arranged at an outer circumferential side of each 



mounting portion 303, in which the positioning portion 303b has a protrusion 303a that 

protrudes upward from a mounting surface of the probe card 400 and,  protrudes toward 

an inner circumferential side. 	The positioning portion .303b abuts an outer 

circumferential portion of a positioning portion 404 (see FIG. 5) of the probe card 400, 

5 which will be described below, and the protrusion 303a is fitted to a notch 404a for 

positioning the probe card 400: 

[0025] 

In addition, the four lower fixing mechanisms 304, which constitute a case 

fixing mechanism, are disposed on the bottom plate 301 of the lower case 300 to 

10 	correspond to the upper fixing mechanisms 206 of the upper case 200. Ball plungers 

304a are arranged in the lower fixing mechanisms 304, respectively. As illustrated in 

FIG. 6B, each lower fixing mechanism 304 i.s configured to have a slit 304b in a middle 

portion in a vertical direction, in which the ball plunger 304a is fixed in a state where a 

tip end of a ball plunger 304a protrudes into the slit 304b. Further, as described above, 

15 	the coupling portions 206c of the upper fixing mechanisms 206 disposed on the upper 

case 200 are inserted into the slits 304b of the lower fixing mechanism 304 while being 

rotated, and fixed by being coupled to the ball plungers 304a. 

[0026] 

FIG. 3 is a plan view of the probe card 400 when viewed from the top side. 

20 	As illustrated in FIG. 3, the probe card 400 has an insulating substrate 401, and a ring-

shaped frame 402 disposed to surround the substrate 401. The substrate 401 may be 

made of, for example, ceramic, and the frame 402 may be made for example, metal. 

[0027] 

A plurality of electrical connecting portions (not illustrated) to be electrically 

25 connected to electrical measuring devices such as, for example, a tester, is disposed on 
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the top surface of the substrate 401. Each of a plurality of quadrangles illustrated in 

FIG. 3 indicates a subset 403 of a plurality of electrical connecting portions associated 

with a single semiconductor chip, and in practice, the plurality of electrical connecting 

portions is disposed within the quadrangular region. A plurality of probes (not 

	

5 	illustrated) electrically connected with the electrical connecting portions is disposed on 

the bottom surface of the substrate 401 to correspond to the electrical connecting 

portions. For example, pogo pins come into contact with the electrical connecting 

portions to obtain electrical conduction. 

[0028] 

	

10 	In the present exemplary embodiment, in order to miniaturize the entire probe 

card 400, the frame 402 is disposed to slightly extend to the outer circumference of the 

substrate 401, for example, by about 5 mm to 20 mm. In addition, the plurality of (in 

the present exemplary embodiment, three) positioning portions 404 is arranged on the 

frame 402 at predetermined intervals in the circumferential direction so as to align and 

	

15 	fix the probe card 400 to a predetermined position. The positioning portions 404 are 

disposed to protrude toward the outer circumference from the frame 402, and include 

notches 404a for positioning the probe card 400, and screw holes 404b screw-coupled 

with the aforementioned male screws 204b of the handle screws 204 of the upper case 

200, respectively. In addition, similar to the positioning portions 404, a plurality of 

	

20 	(three in the present exemplary embodiment) protrusions 405 is disposed at intervals in 

the circumferential direction to protrude toward the outer circumference from the frame 

402. For example, labels indicated with, e.g. an ID, are attached to the protrusions 405. 

[0029] 

FIG. 4 illustrates a state in which the probe card 400 is mounted on the 

25 mounting portions 303 of the lower case 300. In this state, the probe card 400 is 
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mounted in a state in which the probe card 400 is aligned at a predetermined position on 

the lower case 300, by the positioning portions 404 and the notches 404a of the probe 

card 400, and the positioning portions 303b and the protrusions 303a of the mounting 

portions 303. In addition, the plurality of probes is arranged on the bottom side of the 

	

5 	probe card 400, as described above. For this reason, the mounting portions 303 have a 

height that makes the probes of the probe card 400 not come into contact with the 

bottom plate 301 of the lower case 300 when the probe card 400 is mounted. 

[0030] 

FIG. 5 illustrates a state in which the lower case 300 is covered by the upper 

	

10 	ease 200 from the state illustrated in FIG. 4. The handle screws 204 are in the upper 

case 200 to correspond to the positions of the screw holes 404b provided in the 

positioning portions 404 of the probe card 400. When the handle portions 204a (see 

FIG. 6B) of the handle screws 204 are rotated, the male screws 204b (see FIG. 6B) of 

the handle screws 204 screw-coupled to the screw holes 404b, respectively. 

15 Accordingly, the probe card 400 is fixed to the upper case 200 within the probe card 

case 100. 

[0031] 

Further, when the knobs 206b of the upper fixing mechanisms 206 disposed at 

the four corners of the upper case 200 are rotated, the coupling portions 206c (see FIG. 

	

20 	1) are rotated and coupled to the lower fixing mechanisms 304 of the lower case 300, 

such that the upper case 200 and the lower case 300 are fixed to each other. 

Accordingly, the probe card 400 is accommodated in the probe card case 100, and fixed 

to the probe card case 100 so that the probe card 400 can be safely transferred and 

stored. 

25 [0032] 
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FIGS. 6A and 6B illustrate a state in which the probe card case 100 is 

configured by combining the upper case 200 and the lower case 300, in which FIG. 6A 

illustrates a bottom configuration of the probe card case 100, and FIG. 6B illustrates a 

cross-sectional configuration taken along line A-A of FIGS. 5 and 6A. As illustrated 

in FIG. 6A, two ring-shaped protrusions 305 protruding in the form of a ring and two 

half ring-shaped protrusions 306 protruding in the form of a half ring are fowled outside 

the bottom plate 301 of the lower case 300. When probe card cases 100 are 

superimposed, the ring-shaped protrusions 305 and the half ring-shaped protrusions 306 

are fitted to the outer circumferential portions of the frame portions 206a of the upper 

fixing mechanism 206 arranged on the upper case 200 such that when the plurality of 

probe card cases 100 is superimposed, the probe card cases 100 can be stably 

maintained. 

[0033] As illustrated in FIG. 6B, an upper stepped portion 202a, in which an outer side 

more protrudes than an inner side, is formed on the tip end of each side wall 202 of the 

upper case 200, and a lower stepped portion 302a, in which an inner side more 

protrudes than an outer side, is formed on the tip end of each side wall 302 of the lower 

case 300. Further, the upper case 200 and the lower case 300 are combined in a state 

in which the upper stepped portions 202a and the lower stepped portions 302a are fitted 

to each other. 

[0034] Accordingly, when the probe card 400 accommodated in the probe card case 

100 is taken out of the probe card case 100 and mounted on, for example, a wafer 

inspection apparatus to be used, the upper case 200 and the lower case 300 are separated 

by rotating the knobs 206b of the upper fixing mechanisms 206 disposed at the four 

corners of the upper case 200. In this case, the probe card 400 is fixed to the upper 

case 200 as it is. Accordingly, the probe card 400 may be transferred together with the 
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upper case 200 by holding the handle 203 of the upper case 200. 

[00351, 

FIG. 7 illustrates a state in which the upper case 200 and the lower case 300 are 

separated and the probe card 400 is fixed to the upper case 200. In the state illustrated 

in FIG_ 7, the probe card 400 is covered by the upper case 200 to be protected by the 

upper case 200_ Thus, it is possible to prevent. the occurrence of problems such as 

contamination of the probes or damage to the probes which may be caused when a hand 

comes into contact with the probes of the probe card 400. 

[0036] 

10 	Further. for example, as illustrated in FIG. 8. the prObe card 400 is transferred 

to a desired position, for example, to a probe card accommodating unit 510 of a wafer 

inspection apparatus 500 in a state where probe card 400 is fixed to and covered by the 

upper case 200. 

[00371 

Next. as illustrated in FIG. 9. in a state where the probe card 400 is aligned in 

the probe card accommodating unit 510 by the positioning portions 404 (not illustrated 

in FIG. 9) of the probe card 400. the probe card 400 is mounted on a predetermined 

region and the handle screw 204 is rotated;  so that the probe card 400 is released from 

the upper case 200. 

•70 [0038] 

Further. as illustrated in FIG. 10. after the probe card 40() is released from the 

upper case 200_ only the upper case 200 is transferred and then the upper case 200 is 

stored in a predetermined place together with the lower case 300. 

[003Vj 

25 	As described above. in the present exemplai.-y embodiment, the probe card 400 



may be safely transferred without providing, for example, a handle to be hold in hand 

for transferring the probe card 400, to the probe card 400. Therefore, like the probe 

card 400 illustrated in FIG. 3, it is possible to simplify a structure of the probe card, and 

to reduce a diameter size of the probe card. Accordingly;  it is possible to reduce 

5 	manufacturing costs of the probe card, and to make the probe card light in weight. 

[0040] 

Next, a configuration of the wafer inspection  apparatus 500 will. be described 

with reference to FIGS. 11 and 12. FIG. 11 illustrates a horizontal cross-sectional 

cont.-munition of the wafer inspection apparatus 500. and FIG. 12 illustrates a cross- 

10 	sectional configuration taken. alon!! line B-B of FIG. I 1. 

[0041] 

The wafer inspection apparatus 500 includes an iDspection chamber 501. The 

inspection chamber 501 includes an. inspection region 502 in which an electrical 

inspection of semiconductor devices formed on a semiconductor wafer is performed, an 

carry-inicarry-out region 503 in which the semiconductor wafer and the probe card 400 

are carried into: carried out from the inspection chamber 501. and a transfer region 504 

provided between the inspection region 502 and the carry-ini'carry-out region 503. 

[0042] 

hi the inspection region 502, a plurality al testers 505 is disposed as an 

20 interface for inspection. Specifically, there is provided a three-layered structure of 

tester rows including the plurality of testers 505 that. is horizontally arranged, and one 

tester side camera 506 is disposed fbr each of the tester rows. The tester side camera 

506 is moved horizontally along the corresponding tester row, and positioned in front of 

each tester 505 that constitutes a tester row so as to check a position of, for example. the 

25 	probe card 400 transferred by a transfer stage 512. 



1.4 

[0043] 

The carry-in/carry-out region 503 is partitioned into a plurality of 

accommodating spaces 507. Each of the accommodating spaces 507 is provided with, 

for example, a port 508 that accommodates, for example, a POUF for accommodating a 

5 plurality of semiconductor wafers, an aligner 509 that performs alignment of the 

semiconductor wafer, a probe card accommodating unit 510 configured to a plurality of 

probe cards, in which the probe card 400 is carried into/carried out from the probe card 

accommodating unit 510, a controller 511 configured to control operations of respective 

constituent elements in the wafer inspection apparatus 500. 

10 [0044] 

In the transfer region 504, a transfer stage 512 is disposed to be capable of 

moving not only to the transfer region 504, but also to the inspection region 502 and the 

carry-in/carry-out region 503. The transfer stage 512 receives a semiconductor wafer 

from the port 508 of the carry-in/carry-out region 503, transfers the semiconductor 

15 	wafer to each of the testers 505, and transfers the semiconductor wafer from each of the 

testers 505 to the port 508 after the completion of electrical inspection of the 

semiconductor devices on the semiconductor. In addition, the transfer stage 512 

transfers a probe card 400 requiring replacement to the probe card accommodating unit 

510 from each of the testers 505, and transfers a probe card 400 to be mounted on each 

20 	of the testers 505 from the probe card accommodating unit 510. 

[0045] 

In the wafer inspection apparatus 500 having the aforementioned configurations, 

the probe card 400 to be used for each of the testers 505 is transferred from the probe 

card accommodating unit 510 to each of the testers 505 by the transfer stage 512, and 

25 	mounted on each of the testers 505. In addition, a semiconductor wafer is transferred 
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from the port 508 to each of the testers 505 by the iransfer stage 512, and an electrical 

inspection is performed on the semiconductor devices formed on the semiconductor 

wafer. hi each of the testers 505, the probes arranged on the probe card 400 come into 

contact with electrode pads of the semiconductor devices formed on the semiconductor 

5 wafer in batches to obtain an electrical conduction and to perform the electrical 

inspection. 

[0046] 

In addition, the present invention is not limited to the exemplary embodiments, 

and of course, various modifications may be made. 

10 [0047] 

The present application claims priority based on Japanese Patent Application 

No. 2012-256209 filed on November 22, 2012, the contents of which are incorporated 

herein in its entirety by reference. 

15 	Descriptions of Symbols 

[0048] 

100: probe card case 

201: top plate 

203: handle 

20 	205: through hole 

300: lower case 

302: side wall 

304: lower fixing mechanism 

401: substrate  

200: upper case 

202: side wall  

204: handle screw 

206: upper fixing mechanism 

301: bottom plate 

303: mounting portion 

400: probe card 

402: frame 

25 	403: subset of electrical connectincr, portions 
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404: positioning portion 	405: protrusion 



17 

WHAT IS CLAIMED IS:  

1. A plate for transferring a probe card comprising: 

a top plate having a first surface facing the probe card wherein the first surface 

covers a top surface of the probe card, and 

a second surface opposite to said first surface, and 

a card fixing mechanism disposed on said top plate and fixing said probe card 

of which a lower surface is exposed, 

wherein said card fixing mechanism is capable to make the probe card being 

fixed to and released from said top plate by operations from a. side of the second surface. 

2. The plate according to claim 1, wherein said top plate has a side wall extending 

from a circumferential edge on a side of the first surface and surrounding said probe 

card. 

3. The plate according to claim 1, wherein said card fixing mechanism comprises 

a handle screw which passes through said top plate and includes a screw screw-coupled 

with said probe card on a side of the first surface, and a handle portion disposed on the 

side of the second surface. 
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4. The plate according to claim 2 further comprises a handle disposed on the side 

wall for transferring the plate. 

5. The plate according to any of claims 1 to 4, wherein at least a part of said plate 

is transparent so that said probe card is visible through said plate. 


