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MECHANISM FOR FIXING PROBE CARD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Notice: More than one reissue application has been ?led 
for the reissue of US. Pat. No. 6, 831,455. The reissue appli 
cations are application Ser No. 11/638,658 (the present 
application) and application Ser No. 11/956, 758, ?led Dec. 
14, 2007 (which is a continuation reissue application ofthe 
present application). 

This application is based upon and claims the bene?t of 
priority from the prior Japanese Patent Applications No. 
2002-319253, ?led Nov. 1, 2002; and No. 2003-158533, ?led 
Jun. 3, 2003, the entire contents of both of which are incor 
porated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a probe unit for examining 

the electrical characteristics of a target object, particularly, to 
a ?xing mechanism of a probe card for ?xing a probe card 
arranged within a body of a probe unit, i.e., a ?xing mecha 
nism of a probe card, which permits suppressing the thermal 
deformation of the probe card during examination under 
high-temperature. 

2. Description of the Related Art 
In the manufacturing process of a semiconductor device, 

used is an examining apparatus, e. g., a probe unit as shown in 
FIG. 1, which is called a prober, for examining the electrical 
characteristics of a plurality of devices formed on a wafer. 
The probe unit shown in FIG. 1 comprises a loader chamber 
1 for receiving wafers W therein and equipped with a mecha 
nism for transferring the wafers W, and a probe chamber 2 for 
examining the electrical characteristics of the wafer W trans 
ferred from the loader chamber 1. Each of the wafer W is 
pre-aligned in the transfer process of the wafer W in the loader 
chamber 1, and the electrical characteristic of the wafer W is 
examined in the probe chamber 2. 

In the prober chamber 2, the pre-aligned wafer W is dis 
posed on a main chuck 3 provided with a heating source for 
heating the wafer W and maintaining the wafer at a predeter 
mined temperature. The main chuck 3 is arranged on an XY 
table 4 that permits the wafer W to be moved in the X-direc 
tion and the Y-direction, and wafer W is disposed on a pre 
scribed position by driving the XY table 4. 
A probe card 5 provided with a plurality of probe pins 5A 

is arranged above the main chuck 3, and the probe card 5 is 
supported by an aligning mechanism 6. The aligning mecha 
nism 6 is operated so as to permit the probe pins 5A to be 
positioned accurately above a plurality of electrode pads of 
the wafer W held by the main chuck 3. Also, a lift mechanism 
is arranged inside the main chuck 3. During the examining 
process, the wafer W is moved upward by the lift mechanism 
so as to allow the probe pins 5A to be brought into a mechani 
cal and electrical contact with the electrode pads. Also, after 
the examining process, the wafer W is moved downward by 
the lift mechanism so as to cause the probe pins 5A to be 
separated mechanically and electrically from the electrode 
pads. 
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2 
Also, a test head T of a tester is rotatably arranged on a head 

plate 7 de?ning the probe chamber 2, as shown in FIG. 1. The 
test head T is electrically connected to the probe card 5 via a 
performance board (not shown). The temperature of the wafer 
W disposed on the main chuck 3 is set at a prescribed tem 
perature falling with a prescribed temperature range, e.g., a 
temperature range of between —400 C. and +150o C., and the 
temperature of the wafer W is maintained at the set tempera 
ture during the test. Also, during the test, a signal for the 
examination is transmitted from the tester to reach the probe 
pins 5A via the test head T and the performance board noted 
above, with the result that the signal for the examination is 
applied from the probe pins 5A to the electrode pads of the 
wafer W so as to examine the electrical characteristics of a 
plurality of semiconductor devices formed on the wafer W. 
Where the wafer W is set at a high-temperature not lower than 
the room temperature, the wafer W is heated to the prescribed 
temperature via a temperature control mechanism including 
the heating source provided in the main chuck 3 and, then, the 
electrical characteristics of the wafer are examined. 
The circuit of the chip formed on the wafer W has been 

rendered ultra ?ne in recent years and the diameter of the 
wafer W itself has been much enlarged in recent years. In 
accordance with these tendencies, the diameter of the probe 
card 5 has been also enlarged in recent years. In accordance 
with the enlargement of the diameter, the probe card 5 is 
reinforced by a support frame 5B made of a metallic material 
such as stainless steel as shown in FIGS. 2A and 2B so as to 
impart a suf?ciently rigid structure to the probe card 5. The 
probe card 5 is ?xed to the head plate 7 by an annular holder 
8 together with the support frame 5B. To be more speci?c, the 
probe card 5 is fastened and ?xed to the holder 8 together with 
the support frame 5B by a plurality of fastening members 9A 
such as a screw. Also, the holder 8 is fastened and ?xed to the 
head plate 7 via a plurality of fastening members 9B. 

In the mechanism for ?xing the probe card described 
above, a problem is generated in the case of examining the 
electrical characteristics of the wafer W in the initial stage of 
the heating under a high-temperature environment, e. g., a 
high-temperature environment of 1000 C. To be more spe 
ci?c, the lower side of the probe card 5 or the holder 8 is more 
heated than the upper side by the heat radiated from the main 
chuck 3. As a result, the lower side is thermally expanded 
more greatly than the upper side, with the result that the probe 
card 5 or the holder 8 is bent. What should also be noted is that 
the probe card 5 is ?xed to the inner circumferential edge 
portion of the holder 8. As a result, the probe card 5 is 
prevented from being elongated radially outward and is elon 
gated radially inward so as to be bent downward, as shown in 
FIG. 2A. It should also be noted that the outer circumferential 
edge portion of the holder 8 is ?xed to the head plate 7. As a 
result, the holder 8 is elongated radially inward so as to cause 
the probe card 5 to be further bent downward. Such being the 
situation, the probe pins 5A are displaced vertically down 
ward so as to cause the probe pressures between the probe 
pins 5A and the electrode pads of the wafer W to be set greater 
than the preset values. As a result, the electrode pads and the 
underlayers thereof are bruised so as to invite a defective 
examination. Particularly, where the probe card 5 is rein 
forced by the support frame 5B as shown in FIGS. 2A and 2B, 
a serious problem is generated that the probe card 5 is much 
affected by the thermal expansion of the support frame 5B. 

It should also be noted that, in the examination stage under 
a high-temperature, the probe card 5 and the support frame 5B 
are suf?ciently heated so as to be thermally expanded, as 
shown in FIG. 2B. Also, since the holder 8 is suf?ciently 
heated so as to be thermally expanded, an outward stress is 
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exerted from the probe card 5 and the support frame 5B to the 
fastening member 9A. At the same time, an inward stress is 
exerted from the holder 8 to the fastening member 9A. Where 
such a function is generated, the probe card 5 is bent upWard 
as shoWn in FIG. 2B, Which is opposite to that shoWn in FIG. 
2A. In this case, the probe pins 5A are moved upWard so as to 
bring about possibly a defective contact. The phenomenon 
shoWn in FIGS. 2A and 2B is similarly generated in the case 
Where the probe card 5 is reinforced by the support frame 5B. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide a mecha 
nism for ?xing the probe card, Which permits suppressing the 
stress generated by the thermal deformation of the probe card 
so as to suppress the displacement of the probe pins in the 
up-doWn direction, thereby improving the reliability of the 
examination of the electrical characteristics of the Wafer. 

According to an aspect of the present invention, there is 
provided a ?xing mechanism arranged Within a probe unit for 
examining the electrical characteristics of a target object, the 
target object being maintained under a high-temperature 
environment Within a probe chamber, comprising: 

a probe card provided With a plurality of probes Which are 
to be brought into an electrical and mechanical contact 
With the target object, Which is con?gured to examine 
the electrical characteristics of the target object, the 
probe card being exposed to a high-temperature atmo 
sphere; 

a support frame con?gured to support the probe card in the 
central portion thereof; 

a plurality of ?rst fastening members con?gured to fasten 
the probe card on the support frame to ?x the probe card; 

a holding frame con?gured to hold the probe card and the 
support frame in the outer peripheral portions thereof so 
as to permit the probe card to be thermally expanded 
toWard the periphery thereof, the holding frame being 
?xed to the probe unit; and 

a plurality of second fastening members con?gured to fas 
ten the holding frame on the support frame to ?x the 
holding frame. 

Additional objects and advantages of the present invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the present invention. The objects and advantages 
of the present invention may be realiZed and obtained by 
means of the instrumentalities and combinations particularly 
pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate embodi 
ments of the present invention, and together With the general 
description given above and the detailed description of the 
preferred embodiments given beloW, serve to explain the 
principles of the present invention. 

FIG. 1 is a front vieW, partly broken aWay, schematically 
shoWing the con?guration of a probe unit provided With a 
conventional mechanism for ?xing the probe card; 

FIGS. 2A and 2B are cross-sectional vieWs schematically 
shoWing in a magni?ed fashion the state of the probe card 
shoWn in FIG. 1 in the examining stage under a high-tem 
perature; 
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4 
FIG. 3 is a cross-sectional vieW schematically shoWing the 

mechanism for ?xing the probe card according to one 
embodiment of the present invention; 

FIG. 4 is a plan vieW schematically exemplifying the con 
?guration of the support frame shoWn in FIG. 1; 

FIG. 5 is a cross-sectional vieW schematically shoWing the 
con?guration of the mechanism for ?xing the probe card 
according to another embodiment of the present invention; 

FIG. 6 is a plan vieW schematically shoWing the con?gu 
ration the bottom surface of the mechanism shoWn in FIG. 5; 

FIG. 7 is an oblique vieW shoWing the con?guration of a 
modi?cation of the probe card shoWn in FIG. 3; and 

FIG. 8 is a cross-sectional vieW schematically shoWing the 
con?guration of the mechanism for ?xing the probe card 
according to still another embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

Various embodiments of the present invention in respect of 
the mechanism for ?xing the probe card Will noW be 
described With reference to the accompanying draWings. 

FIG. 3 schematically shoWs the con?guration of a ?xing 
mechanism 10 according to one embodiment of the present 
invention. As shoWn in FIG. 3, a disk-like probe card 11 is 
?xed to the ?xing mechanism 10. The ?xing mechanism 10 
comprises a support frame 12 for supporting the probe card 11 
from the upper surface and an annular holder 13 for holding 
the outer peripheral edge portions of the probe card 11 and the 
support frame 12. The ?xing mechanism 10 is ?xed to a head 
probe 14 arranged Within a probe chamber having a con?gu 
ration similar to the conventional con?guration. As a result, 
the ?xing mechanism 10 permits the probe card 11 to be ?xed 
to and held by the head plate 14. The probe unit comprising 
the probe chamber has substantially the same structure as that 
of the conventional probe unit and, thus, the description 
thereof is omitted. For example, the ?xing mechanism 10 of 
the probe card according to this embodiment of the present 
invention can be applied to the probe unit described previ 
ously in conjunction With the prior art With reference to FIG. 
1 and, thus, attention should be paid to the description of the 
prior art. It should also be noted that the probe ?xing mecha 
nism of the present invention can be applied apparently to not 
only the probe unit shoWn in FIG. 1 but also the probe unit 
having the other knoWn con?guration. 
A main chuck 15 is arranged Within the prober chamber. 

The Wafer W held stationary on the main chuck 15 can be 
transferred in the horiZontal direction Q(,Y-directions) by an 
XY table and the up-doWn direction (Z-direction) by an up 
doWn mechanism (i.e. Z-transfer mechanism) provided in the 
main chuck 15. 
The probe card 11 comprises a plurality of probe pins 11A, 

a contactor section 11B having the probe pins 11A mounted 
thereto, and a circuit substrate 11C having the contactor sec 
tion 11B ?xed to the central portion thereof. The contactor 
section 11B, the circuit substrate 11C and the support frame 
12 are joined to each other via a plurality of ?rst fastening 
members 16A formed of screWs, etc., With the result that the 
probe card 11 and the support frame 12 are formed integral. 
To be more speci?c, the plural ?rst fastening members 16A 
are arranged in symmetry With respect to the axis of the circuit 
substrate 11C so as to permit the probe card 11 to be fastened 
to the central region of the circuit substrate 11C With a uni 
form fastening force. 
As described above, the ?xing mechanism shoWn in FIG. 1 

is constructed such that the probe card 11 is integrally joined 
to the central portions of the support frame 12 and the circuit 
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substrate 11C. It follows that, in the ?xing mechanism shown 
in FIG. 3, the elongation in the central portion of the circuit 
substrate 11C caused by the thermal expansion is much sup 
pressed even if the circuit substrate 11C is thermally 
expanded by the heat released from the main chuck in the 
examining stage under a high-temperature. As a result, the 
upWard or doWnWard dome-like thermal deformation along 
the axis of the circuit substrate 11C is suppressed so as to 
prevent the probe pins 11A from being displaced upWard or 
doWnWard. 
As shoWn in FIG. 3, the support frame 12 is in the form of 

a disk having a diameter larger than that of the circuit sub 
strate 11C and is arranged such that the center of the support 
frame 12 substantially coincides With the center of the probe 
card 11. Alternatively, the support frame 12 is in the form of 
a Wheel including an outer circumferential circular rim 12A 
and spokes extending from the circular rim to the hub in the 
central portion of the Wheel, as shoWn in FIG. 4. 

The outer circumferential rim 12A of the support frame 12 
protrudes in an amount corresponding to the thickness of the 
circuit substrate 11C so as to permit the circuit substrate 11C 
to be held betWeen the rim 12A and the holder 13, and the 
support frame 12 is formed such that the total thickness of the 
support frame 12 is substantially equal to the sum of the 
thickness in the inside portion of the support frame 12 and the 
thickness of the circuit substrate 11C. Also, the inner diam 
eter of the rim 12A is made larger than the outer diameter of 
the circuit substrate 11C so as to have a clearance 6 formed 
betWeen the inside surface of the rim 12A and the outer 
circumferential surface of the circuit substrate 11C. Natu 
rally, the difference betWeen the inner diameter of the rim 
12A and the outer diameter of the circuit substrate 11C cor 
responds to the clearance 6. It should be noted in this connec 
tion that, even if the circuit substrate 11C is thermally 
expanded from the center toWard the outer circumferential 
surface, the thermal expansion of the circuit substrate 11C is 
absorbed Within the clearance 6 so as to prevent the outer edge 
of the circuit substrate 11C from abutting against the inside 
surface of the rim 12A. Also, the support frame 12 permits the 
probe card 11 to be ?xed to the holder 13. 

The holder 13 has an annular con?guration such that the 
cross section thereof is L-shaped and comprises an annular 
outer peripheral edge portion 13A and a ?ange-like inner 
peripheral edge portion 13B stepped doWn from the outer 
circumferential edge portion 13A and formed Within a plane 
differing from the plane on Which the outer circumferential 
edge portion 13A is formed. The outer diameter of the holder 
13 is made larger than the diameter of the central hole of the 
head plate 14, and the inner diameter of the holder 13 is made 
smaller than the outer diameter of the circuit substrate 11C 
included in the probe card 11. 

The head plate 14 is formed on the prober chamber such 
that the main chuck 15 is capable of movement during the 
examination under a high-temperature Within a range in 
Which the main chuck 15 does not reach the region right under 
the head plate 14. Because of this particular con?guration, the 
thermal effect given by the heat released from the main chuck 
15 to the head plate 14 can be diminished as much as possible. 

Also, the outer peripheral edge portion 12A of the support 
frame 12 is mounted on the inner peripheral edge portion 13B 
of the holder 13, and the outer peripheral edge portion 12A is 
?xed to the inner peripheral edge portion 13B by a plurality of 
second fastening members 16B. It folloWs that the outer 
peripheral edge portion of the circuit substrate 11C included 
in the probe card 11 is supported by the inner peripheral edge 
portion 13B of the holder 13 and the support frame 12. It 
should be noted, hoWever, that the outer peripheral edge por 
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6 
tion of the circuit substrate 11C is not restricted by, for 
example, the fastening members and is alloWed to be elon 
gated in the radial direction by the thermal expansion. Such 
being the situation, the circuit substrate 11C can be freely 
elongated or shrunk Within the clearance 6 even if the circuit 
substrate 11C is thermally expanded during the examination 
under a high-temperature. On the other hand, the holder 13 is 
fastened and ?xed to a stepped edge portion 14A on the inner 
circumferential region of the head plate 14 by a plurality of 
third fastening members 16C Which are equidistantly 
arranged in the circumferential direction of the outer periph 
eral edge portion 13A. The head plate 14 comprises an outer 
frame 14B having an L-shaped cross section and a stepped 
edge portion 14A extending inWard from the outer frame 
14B. The central hole de?ned by the stepped edge portion 
14A is recessed relative to the outer frame 14B, and the 
central hole noted above is formed Within the recess. It fol 
loWs that the peripheral edge portion 14A of the central hole 
has a reference plane set in a loWer portion relative to the outer 
frame of the head plate 14. 

Incidentally, each of the second and third fastening mem 
bers 16B and 16C is formed of, for example, a screW. 
The circuit substrate 11C of the probe card 11 is formed as 

a multi-layered Wiring structure by a knoWn material such as 
a glass epoxy resin. Also, each of the support frame 12 and the 
holder 13 is formed of an inorganic material having a loW 
thermal expansion coe?icient such as a ceramic material like 
aluminum nitride or a metallic material having a loW thermal 
expansion coe?icient such as a nickel alloy like lnvar. It is 
desirable for these materials to have a thermal expansion 
coe?icient falling Within a range of betWeen Zero and 3x 1 0'6, 
and more desirably to have a small thermal expansion coef 
?cient not greater than l><l0_6. Where the support frame 12 
and the holder 13 are formed of these materials, it is possible 
to loWer the thermal expansion generated in the support frame 
12 and the holder 13 by the heat released from the main chuck 
15 to 1/10 of less of that generated in the conventional struc 
ture. 

The examination of the electrical characteristics of the 
Wafer W under a high-temperature by using the probe unit 
described above Will noW be described. If the Wafer W is 
disposed on the main chuck 15 under the state that the main 
chuck 15 is heated to a prescribed temperature, e.g., to 150° 
C., the Wafer W is heated to a prescribed temperature by the 
main chuck 15. Also, the Wafer W is aligned With the probe 
pins 11A by the aligning mechanism including the main 
chuck 15 and the XY stage. Then, an index transfer of the 
Wafer W in Which the Wafer W is transferred stepWise by a 
Width corresponding to the chip formed on the Wafer W is 
performed in accordance With movement of the main chuck 
15. It folloWs that the electrode pad of the chip formed on the 
Wafer W is aligned to face the probe pins 11A. If the electrode 
pad is aligned With the probe pins 11A, the Wafer W is moved 
upWard via the main chuck 15 so as to bring the electrode pad 
of the Wafer W into contact With the probe pins 11A. Further, 
if the Wafer W is overdriven Within an alloWable range in 
Which damage is not done to the Wafer W so as to bring the 
electrode pad of the Wafer W into a su?icient contact With the 
probe pins 11A, the electrode pad is brought into an electrical 
contact With the probe pins 11A Without fail. 

If a signal for the examination is supplied from the tester to 
the probe card 11 under this state, the signal for the exami 
nation is applied from the probe pins 11A to the Wafer W so 
as to start the examination of the electrical characteristics of 
the chip formed on the Wafer W. The signal from the chip is 
supplied through the probe pins 11A to the tester side as a 
signal indicating the result of the examination. The signal 
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supplied to the tester side is analyzed and stored in a memory 
device (not shown), thereby ?nishing the examination of a 
prescribed device under a high-temperature. Then, the main 
chuck 15 is moved doWnWard so as to release the contact 
betWeen the electrode pad and the probe pins 11A. Further, 
the index transfer of the Wafer W and the vertical movement 
of the Wafer W are repeated for examining the electrical 
characteristics of another chip so as to ?nish the examination 
of the Wafer W under a high-temperature. 

In performing the examination under a high-temperature, 
the temperature of each of the probe card 11, the support 
frame 12 and the holder 13 is elevated by the heat released 
from the main chuck 15. It should be noted that the probe card 
11 is ?xed in its central portion to the support frame 12 by the 
plural ?rst fastening members 16A. As a result, the central 
portion of the probe card 11 fastened by the plural fastening 
members 16A, 16A is prevented from being displaced in the 
vertical direction. Also, the outer circumferential edge por 
tion of the probe card 11 is not ?xed and is rendered free. 
Therefore, even if the probe card 11 is thermally expanded 
toWard the outer circumferential edge portion, it is possible to 
suppress the displacement of the probe pins 11A in the ver 
tical direction. It should also be noted that the main chuck 15 
is movable during the examination under a hi gh-temperature 
Within a range in Which the main chuck 15 is not moved to 
reach a region right under the head plate 14. It folloWs that it 
is possible to suppress the thermal effect generated by the heat 
released from the main chuck 15 and given to the head plate 
14. Further, each of the support frame 12 and the holder 13 is 
formed of a material having a loW thermal expansion coef? 
cient. Therefore, even if the temperature of each of the sup 
port frame 11 and the holder 13 is elevated by the heat 
released from the main chuck 15, it is possible to suppress the 
elongation of the support frame 11 and the holder 13 caused 
by the thermal expansion, leading to the capability of con 
trolling satisfactorily the displacement of the probe pins 11A 
in the vertical direction. 
As described above, according to this embodiment of the 

present invention, the probe card 11 and the support frame 12 
are fastened to each other by a plurality of ?rst fastening 
members 16A in the vicinity of the axis of each of the probe 
card 11 and the support frame 12. Also, the outer circumfer 
ential edge portion 12A of the support frame 12 is fastened 
and ?xed to the holder 13 by a plurality of second fastening 
members 16B such that the outer circumferential edge por 
tion of the probe card 11 is not ?xed and is rendered free. It 
folloWs that it is possible to suppress satisfactorily the thermal 
deformation in the vertical direction of the probe card 11 and 
the displacement of the probe pins 11A in the vertical direc 
tion during the examination under a high-temperature. Such 
being the situation, it is possible to prevent the damage done 
to the electrode pad and to the underlying layer so as to make 
it possible to carry out the examination under a hi gh-tempera 
ture satisfactorily. 

Also, according to this embodiment of the present inven 
tion, the outer circumferential edge portion of the probe card 
11 is positioned betWeen the support frame 12 and the holder 
13, and a clearance 6 is formed on the outside of the outer 
circumferential edge surface of the probe card 11. It folloWs 
that the probe card 11, i.e., the circuit substrate 11C included 
in the probe card 11, is elongated by the thermal expansion 
Within a range of the clearance 6 and, thus, the stress does not 
act on the circuit substrate 11C so as to make it possible to 
suppress further the displacement of the probe card 11 in the 
vertical direction. 
A mechanism for ?xing the probe card according to 

another embodiment of the present invention Will noW be 
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8 
described With reference to FIGS. 5 and 6. Speci?cally, FIG. 
5 is a partial cross-sectional vieW schematically shoWing the 
con?guration of the mechanism for ?xing the probe card 
according to another embodiment of the present invention, 
and FIG. 6 is a partial plan vieW schematically shoWing the 
con?guration of the bottom surface of the mechanism shoWn 
in FIG. 5. Incidentally, those portions of the mechanism 
shoWn in FIGS. 5 and 6, Which are equal to or Which corre 
spond to the portions of the mechanism shoWn in FIG. 3 are 
denoted by the reference numerals used in FIG. 3 so as to omit 
the overlapping description. 

In the ?xing mechanism 10 of the probe card shoWn in 
FIGS. 5 and 6, a heat-insulating sheet 17 is formed on the 
loWer surfaces of the holder 13 and the head plate 14, as 
shoWn in FIG. 5. The mechanism shoWn in FIGS. 5 and 6 is 
substantially same con?guration as that of the mechanism 
shoWn in FIG. 3, except that the heat-insulating sheet 17 is 
formed in the mechanism shoWn in FIGS. 5 and 6. The heat 
insulating sheet 17 is covered With a heat resistant plate 18, 
and the plate 18 is ?xed to the holder 13 and the head plate 14 
by a fastening member 19 such as a screW. As shoWn in FIG. 
6, the plate 18 is formed in a fan shape, and the fan-shaped 
plate 18 is arranged over the entire region of the holder 13 and 
the head plate 14. It is desirable for a clearance for absorbing 
the thermal expansion of the plate 18 to be formed betWeen 
the adjacent sections of the plate 18. The material of the 
heat-insulating sheet 17 is not particularly limited, though it is 
desirable for the heat-insulating sheet 17 to be formed of a 
material that is unlikely to generate dust. To be more speci?c, 
it is desirable for the heat-insulating sheet 17 to be formed of, 
for example, a silicone sponge. It is possible to suppress the 
temperature elevation of the holder 13 and the head plate 14 
by forming the heat-insulating sheet 17 on the loWer surfaces 
of the holder 13 and the head plate 14, With the result that it is 
possible to further suppress the bending of the probe card 11 
in the vertical direction. 

It is also possible to form a heat-insulating sheet (not 
shoWn) on the loWer surface of the probe card 11 or betWeen 
the probe card 11 and the support frame 12 so as to suppress 
the temperature elevation of each of the probe card 11 and the 
support frame 12. By taking such a measure, it is possible to 
suppress the thermal expansion of the probe card 11 and the 
support frame 12, thereby further suppressing the bending of 
the probe card 11, i.e., the displacement of the probe pins 11A 
in the vertical direction, so as to realiZe the examination under 
a high-temperature With a further improved reliability. 

It is possible for the card holder 13 that is shaped as shoWn 
in FIG. 7 to be incorporated in the mechanism shoWn in FIG. 
3 or 5. To be more speci?c, FIG. 7 shoWs the outer shape of the 
probe card 13 directed toWard the side of the probe chamber. 
As shoWn in FIG. 7, the card holder 13 comprises an annular 
outer circumferential edge portion 13A and a ?ange-like 
inner circumferential edge portion 13B stepped from the 
outer circumferential edge portion 13A toWard the side of the 
probe chamber and extending toWard the center of the card 
holder 13. A plurality of slits 20 are radially formed in the 
?ange-like inner circumferential edge portion 13B. These 
slits 20 are formed substantially in symmetry With respect to 
the center of the holder 13. Also, recesses 21 are formed to 
extend from the inner edge of the inner circumferential edge 
portion 13B toWard the outer circumferential edge portion 
13A. The recesses 21 are radially arranged substantially in 
symmetry With respect to the center of the holder 13 like the 
slits 20 and extend to reach a region positioned betWeen the 
adjacent slits 20. It folloWs that the slits 20 and the recesses 21 
are alternately arranged in the inner circumferential region of 
the inner circumferential edge portion 13B. 
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In the apparatus in Which the card holder 13 of the particu 
lar con?guration is incorporated in the mechanism, the card 
holder 13 that is exposed to a high-temperature during the 
examination under a high-temperature receives heat radiation 
so as to be thermally expanded. However, the thermal expan 
sion of the card holder 13 is absorbed by the slits 20 and the 
recesses 21, With the result that the card holder 13 itself is 
thermally expanded in the shape of a dome. It follows that it 
is possible to prevent the probe card 11 from being displaced 
in a manner to be pushed out toWard or pulled into the probe 
chamber. Particularly, since the recesses 21 are formed to 
extend to reach a region betWeen the adjacent slits 20, the card 
holder 13 is prevented from being deformed such that the 
inner circumferential region of the card holder 13 is corru 
gated even if the card holder 13 is thermally expanded. 

FIG. 8 is a cross-sectional vieW schematically shoWing the 
con?guration of a mechanism 10 for ?xing the probe card 
according to still another embodiment of the present inven 
tion. 

The ?xing mechanism 10 of the probe card shoWn in FIG. 
8 has substantially the same con?guration as that of the ?xing 
mechanism shoWn in FIG. 3, except that the holder 13 shoWn 
in FIG. 3 is excluded from the ?xing mechanism 10 shoWn in 
FIG. 8. To be more speci?c, in the ?xing mechanism 10 
shoWn in FIG. 8, the probe card 11 is joined to the support 
frame 12 by a plurality of ?rst fastening members 16A 
arranged about the axis of the probe card 11 as in the ?xing 
mechanism shoWn in FIG. 3. The outer circumferential edge 
of the probe card 11 is disposed on the inner circumferential 
edge portion 14A of the head plate 14. Also, the outer circum 
ferential edge portion 12A of the support frame 12 is fastened 
and ?xed to the circumferential edge portion 14A of the 
central hole of the head plate 14 by a plurality of second 
fastening members 16B, and a clearance 6 serving to absorb 
the thermal expansion of the circuit substrate 11C is formed 
betWeen the outer circumferential surface of the circuit sub 
strate 11C included in the probe card 11 and the inner circum 
ferential surface of the outer circumferential edge portion 
12A of the support frame 12. It folloWs that, according to the 
?xing mechanism shoWn in FIG. 8, it is possible to obtain the 
function and effect similar to those described previously in 
conjunction With the other embodiments of the present inven 
tion. In addition, since the holder is omitted in the embodi 
ment shoWn in FIG. 8, it is possible to eliminate the in?uences 
given by the thermal expansion to the holder. 

The present invention is not limited to each of the embodi 
ments described above, and it is possible to modify the 
present invention in various fashions Within the technical 
scope of the present invention. For example, in each of the 
embodiments described above, the probe card 11 is rein 
forced by the support frame 12. HoWever, it is also possible to 
apply the technical idea of the present invention to the case 
Where the ?xing mechanism does not include the support 
frame 12. Also, in each of the embodiments described above, 
the support frame is shaped like a disk. HoWever, it is also 
possible for the support frame to be shaped like a disk having 
an opening formed on the inside thereof like a Wheel. Also, in 
each of the embodiments described above, the sum in thick 
ness of the circuit substrate 11C included in the probe card 11 
and the support frame 12 is substantially equal to the thick 
ness of the outer circumferential edge portion 12A of the 
support frame 12. HoWever, it is possible for the thickness of 
the outer circumferential edge portion 12A to be larger than 
the sum in thickness of the circuit substrate 11C and the inside 
portion of the support frame 12. Further, in each of the 
embodiments described above, the support frame 12 is posi 
tioned on the upper surface of the probe card 11. HoWever, it 
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10 
is possible for the support frame 12 to be positioned on the 
loWer surface, the upper surface, or both the loWer and upper 
surfaces of the probe card 11. 

Additional advantages and modi?cations Will readily 
occur to those skilled in the art. Therefore, the present inven 
tion in its broader aspects is not limited to the speci?c details 
and representative embodiments shoWn and described herein. 
Accordingly, various modi?cations may be made Without 
departing from the spirit or scope of the general inventive 
concept as de?ned by the appended claims and their equiva 
lents. 

What is claimed is: 
1. A ?xing mechanism arranged Within a probe unit for 

examining the electrical characteristics of a target object, the 
target object being maintained under a high-temperature 
environment Within a probe chamber, comprising: 

a probe card provided With a plurality of probes Which are 
to be brought into an electrical and mechanical contact 
With the target object, Which is con?gured to examine 
the electrical characteristics of the target object, the 
probe card being exposed to a high-temperature atmo 
sphere; 

a support frame con?gured to support the probe card in the 
central portion thereof; 

a plurality of ?rst fastening members con?gured to fasten 
the probe card on the support frame to ?x the probe card; 

a holding frame con?gured to hold the probe card and the 
support frame in the outer peripheral portions thereof so 
as to permit the probe card to be thermally expanded 
toWard the periphery thereof, the holding frame being 
?xed to the probe unit; and 

a plurality of second fastening members con?gured to fas 
ten the holding frame on the support frame to ?x the 
holding frame. 

2. A ?xing mechanism according to claim 1, Wherein the 
probe card is held betWeen the holding frame and the support 
frame. 

3. A ?xing mechanism according to claim 1, Wherein the 
outer circumferential edge portion of the probe card is posi 
tioned betWeen the support frame and the holding frame, and 
a clearance is formed on the outside of the outer circumfer 
ential surface of the probe card. 

4. A ?xing mechanism according to claim 1, Wherein each 
of the support frame and the holding frame is formed of a 
material having a loW thermal expansion coe?icient. 

5. A ?xing mechanism according to claim 1, Wherein a 
heat-insulating material layer is formed on the loWer surface 
of at least one of the support frame and the holding frame. 

6. A ?xing mechanism according to claim 1, further com 
prising a head plate having the holding frame ?xed thereto. 

7. A ?xing mechanism according to claim 1, Wherein the 
holding frame corresponds to the head plate. 

8. A card holderfor?xing aprobe card on aprobe unit that 
examines an electrical characteristic of a target object, the 
probe card including probes for electrically contacting the 
target object in the probe unit, the card holder comprising: 

an annular outerportion con?guredfor attachment to the 
probe unit; and 

an inner?ange portion extendingfrom the outerportion; 
wherein: 
the inner?angeportion comprises an opening and an inner 

edge defining the opening in which theprobe card can be 
located; 

the inner?ange portion comprises a plurality ofcut por 
tions, each cut portion extending from the inner edge 
toward the outerportion; and 
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the cut portions are arranged at regular intervals in a 
circumferential direction along the inner edge of the 
opening. 

9. The card holder according to claim 8, wherein the inner 
?ange portion comprises aplurality ofslits, each ofthe slits 
being provided between adjacent cut portions and extending 
along the cut portions. 

10. A?xing mechanismfor?xing aprobe card on aprobe 
unit that examines an electrical characteristic of a target 
object, the probe card having probes for electrically contact 
ing the target object in the probe unit, the?xing mechanism 
comprising: 

a ?xing portion provided on the probe unit for fixing the 
probe card to the probe unit; and 

a card holderfor holding theprobe card so that the probe 
card electrically contacts the target object, the card 
holder being configured to be interposed between the 
probe card and the probe unit and hold the probe card, 
the card holder comprising: 
an annular outerportion?xed to the?xingportion; and 
an inner?ange portion extendingfrom the outer por 

tion; 
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wherein: 
the inner?ange comprises an opening and an inner edge 

defining the opening in which the probe card can be 
located; 

the inner ?ange portion comprises a plurality of cut 
portions, each cut portion extending from the inner 
edge toward the outerportion; and 

the cut portions are arranged at regular intervals in a 
circumferential direction along the inner edge ofthe 
opening. 

I]. The?xing mechanism according to claim 10, wherein 
the inner?angeportion comprises aplurality ofslits, each of 
the slits being provided between adjacent cut portions and 
extending along the cutportions. 

12. The?xing mechanism according to claim 10, wherein 
the fixing portion is coupled to the outer portion. 

13. The?xing mechanism according to claim 10, wherein 
the ?xing portion corresponds to a head plate of the probe 
unit. 


