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(57) ABSTRACT 

A probe is disclosed, comprising a beam 4B, Which has a 
front end 4191, an intermediate portion 4122 and a base end 
4193, the front end being a portion for contacting a test 
subject through a contactor, the base end being a portion for 
?xing the probe; and a substantially trapezoidal contactor 
4A, Which is ?xed to the leading end 4191 of the beam. 
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FIG. 8D 
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PROBE WITH TRAPEZOIDAL CONTACTOR AND 
DEVICE BASED ON APPLICATION THEREOF, 

AND METHOD OF PRODUCING THEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of and is based 
upon and claims the bene?t of priority under 35 U.S.C. §120 
for Us. Ser. No. 10/502,099, ?led Jul. 22, 2004, and claims 
the bene?t of priority under 35 U.S.C. § 119 from a National 
Stage of PCT/JP02/12984, ?led Dec. 11, 2002, Japanese 
Patent Application No. 2002-12426, ?led Jan. 22, 2002, the 
entire contents of each Which are incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a probe used for 
inspecting electrical characteristics of semiconductor 
devices having a shape of, e.g., a semiconductor Wafer, a 
method for manufacturing the probe, a probe array, a method 
for manufacturing the probe array, a method for attaching 
the probe, an apparatus for attaching the probe, a probe card 
and a probe array maintenance unit. 

BACKGROUND OF THE INVENTION 

[0003] A probe card is used to inspect electrical charac 
teristics of a test subject, for example, a semiconductor 
device (IC chip) such as a memory circuit or a logic circuit, 
formed on a semiconductor Wafer (hereinafter, referred to as 
a Wafer for simplicity) in large numbers. The probe card 
includes a plurality of probes, each of the probes being 
installed to be correspondent to a plurality of electrode pads 
formed on the test subject (for example, IC chip). Each 
probe makes an electrical connection betWeen a tester and 
the IC chip by contacting electrically With the electrode pad 
of the IC chip, thereby rendering inspection signals deliv 
ered betWeen the tester and the IC chip. 

[0004] Recently, an array of the electrode pads becomes 
narroW-pitched as the IC chip is highly integrated, thereby 
an array of the probes becoming narroW-pitched. The probe 
card has been proposed to accommodate such a trend of the 
narroW pitching of the probes in, e.g., Japanese Laid-open 
Publication No. 8-50146 or No. 11-133062. 

[0005] Technologies disclosed therein are all based on a 
lithography technology and using same. In the technologies, 
to arrange the probes correspondently to an array of the 
plurality of inspecting electrodes, the plurality of probes are 
formed simultaneously on a surface of a contactor substrate 
made of, e.g., a ceramic, silicon or the like. The probe 
installed in the probe card includes a contactor electrically 
contacting With, e.g., the inspecting electrode and a beam 
maintaining the contactor at a leading end thereof. The 
probes are arranged on the contactor substrate in a prede 
termined array, thereby making each of a plurality of con 
tactors electrically contact With a different one of the 
inspecting electrodes. 

[0006] HoWever, to adopt the lithography technology, a 
photomask needs to have a pattern corresponding to an array 
pattern of the probes in the probe card. In other Words, the 
probes should be manufactured by using the speci?c pho 
tomask. Further, the probe includes a plurality of parts, e.g., 
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the contactor and the beam. To manufacture the plurality of 
parts, a plurality of photomasks needs to be provided. Lately, 
the number of kinds of the test subject increases in an era of 
small quantity batch production. It is required that the probe 
card should be appropriately used for each of the various 
kinds of the test subjects, the number of Which increases 
noWadays. Accordingly, the required number of the photo 
masks increases greatly such that lots of time and cost are 
needed for manufacturing the photomasks, thereby also 
increasing the cost for manufacturing the probe card. 

SUMMARY OF THE INVENTION 

[0007] It is, therefore, an object of the present invention to 
provide a solution to at least one of the problems described 
above. In accordance With one aspect of the present inven 
tion, it is a primary object of the present invention to provide 
a probe and a method for the manufacture thereof Which may 
be commonly and generally used for the probe cards, each 
of Which having a different array pattern of the probes. 

[0008] In accordance With another aspect of the present 
invention, it is another object of the present invention to 
provide a probe and a method for the manufacture thereof to 
make a small quantity of many kinds of the probe cards. 

[0009] In accordance With still another aspect of the 
present invention, it is still another object of the present 
invention to provide a probe and a method for manufactur 
ing the probe card, Which do not require the various kinds of 
photomasks. 
[0010] In accordance With still another aspect of the 
present invention, it is still another object of the present 
invention to provide a probe attaching method and a probe 
attaching apparatus for manufacturing different kinds of 
probe cards at a loW cost by attaching each of probes based 
on the array pattern of the probes necessitated by the probe 
card. 

[0011] Hereinafter, still other objects and advantages of 
the present invention Will be described in the speci?cation 
beloW and a portion of the objects and advantages may be 
obvious from a disclosure therein or achievable by an 
execution of the present invention. The objects and advan 
tages of the present invention mentioned above may be 
executed and achieved by each means and a combination 
thereof particularly described herein. 

[0012] In accordance With a ?rst aspect of the present 
invention, there is provided a probe Which contacts With an 
electrode of a test subject formed on a substrate and is used 
for inspecting electrical characteristics of the test subject. 
The probe includes: 

[0013] a beam (the beam includes a leading end, an 
intermediate portion and base end, the leading end being a 
portion making a contact With the test subject via a contactor 
and the base end being the portion ?xing the probe), and 

[0014] a contactor having a substantially trapezoidal shape 
(the contactor is installed at the leading end of the beam). 

[0015] The probe provided by the ?rst aspect of the 
present invention preferably further includes [a] and [b] or 
a combination thereof: 

[0016] [a] The trapeZoidal shape of the contactor that is a 
substantially square coned trapeZoidal shape. 



US 2007/0126444 A1 

[0017] [b] The beam that is bent toward the contactor at 
the base end or the intermediate portion thereof. 

[0018] In accordance With a second aspect of the present 
invention, there is provided a method for manufacturing the 
probe in accordance With the ?rst aspect of the present 
invention by using the lithography technology, the method 
including the steps of: 

[0019] forming on a silicon substrate a plurality of 
recessed portions (groove portions), each having a substan 
tially trapeZoidal shape, by using an anisotropic etching 
technique (herein, an area of a top surface of the trapezoidal 
shape is controlled by adjusting an etching time); and 

[0020] forming a plurality of probes by using a ?lm 
forming technique on the silicon substrate (herein, a con 
tactor is formed inside each recessed portion having the 
trapezoidal shape and at the same time the beam is formed 
on the silicon substrate together With the contactor as a 
single body). 

[0021] The method for manufacturing the probe provided 
by the second aspect of the present invention preferably 
further includes the step of [c] beloW: 

[0022] [c] forming a peeling layer at least on a portion of 
a surface of the silicon substrate Where the probes are 
formed after the step of forming the plurality of recessed 
portions having the trapeZoidal shape on the silicon sub 
strate. 

[0023] In accordance With a third aspect of the present 
invention, there is provided a probe array that is used in a 
manufacturing process of a probe card. The probe array 
includes: 

[0024] 
[0025] a plurality of probes, each being recited in claim 1, 
adhered onto one surface of the second ?lm-shaped sup 
porting body. 

a second ?lm-shaped supporting body; and 

[0026] The probe array provided in accordance With the 
third aspect of the present invention preferably further 
includes [d] to beloW or a combination thereof: 

[0027] [d] At least portions of one surface of the second 
?lm-shaped supporting body Where the probes are attached 
having an adhesive property, and an adhesive strength 
thereof that can be varied by heat or ultraviolet light. 

[0028] [e] For each beam of a plurality of probes, a beam 
surface Where a corresponding contactor is installed being 
adhered to the surface of the second ?lm-shaped supporting 
body having an adhesive property, and 

[0029] The plurality of probes being arranged in vari 
ous directions on a ?lm. 

[0030] In accordance With a forth aspect of the present 
invention, there is provided a method for manufacturing the 
probe array. The method includes the steps of: 

[0031] [1] forming the plurality of probes on the silicon 
substrate by the manufacturing method in accordance With 
the second aspect of the present invention; 

[0032] [2] transferring the plurality of probes formed on 
the silicon substrate onto one of surfaces of a ?rst ?lm 
shaped supporting body simultaneously; 
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[0033] [3] deteriorating an adhesive property of the sur 
face of the ?rst ?lm-shaped supporting body; and 

[0034] [4] transferring the plurality of probes onto said 
one surface of the second ?lm-shaped supporting body by 
adhering the latter onto said one surface of the ?rst ?lm 
shaped supporting body. 

[0035] The method for manufacturing the probe array 
preferably further includes [g] to [h] beloW or a combination 
thereof: 

[0036] [g] One surface of the ?rst ?lm-shaped supporting 
body having the adhesive property, Wherein an adhesive 
strength thereof can be varied by heat or ultraviolet light; 

[0037] [h] The forming step [1] further including the 
folloWing steps: 

[0038] [1a] forming a peeling layer on the silicon substrate 
prior to forming the plurality of probes on the silicon 
substrate; and 

[0039] [lb] eliminating parts of the peeling layer prior to 
transferring the plurality of probes formed on the silicon 
substrate onto one surface of the ?rst ?lm-shaped supporting 
body simultaneously. 

[0040] In accordance With a ?fth aspect of the present 
invention, there is provided a method for attaching a base 
end of a probe to a supporting column placed on a card 
shaped substrate. The method includes: 

[0041] installing the base end of the probe having the 
trapeZoidal contactor and accommodated in a probe array on 
an attaching contact surface of the supporting column on the 
card shaped substrate; and 

[0042] ?xing the base end of the probe to the supporting 
column. 

[0043] The attaching method provided by the ?fth aspect 
of the present invention preferably includes the step of ?xing 
the base end of the probe to the supporting column by 
pressing a leading end of an ultrasonic bonder against an 
upper side of the base end of the probe (herein, the leading 
end of the ultrasonic bonder has a crossed protrusion, a cross 
section of the protrusion being of a substantially semicircle, 
and a beam of the probe is bent toWard the contactor by 
?xing the base end of the probe to the supporting column by 
using the ultrasonic bonder). 

[0044] In accordance With a sixth aspect of the present 
invention, there is provided an apparatus for attaching a base 
end of a probe having a trapeZoidal contactor to a card 
shaped substrate. The apparatus includes: 

[0045] a unit for installing the base end of the probe 
arranged in the probe array to an upper portion of the 
supporting column of the substrate; 

[0046] a unit for ?xing the base end of the probe to the 
supporting column. 

[0047] The attaching apparatus provided by the sixth 
aspect of the present invention preferably further includes and or a combination thereof: 

[0048] The ?xing unit being an ultrasonic bonder 
having the leading end, the leading end thereof being 
equipped With the protrusion. The protrusion at the 
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leading end of the ultrasonic bonder substantially having a 
formation that semi-cylinder shaped protrusions are crossing 
each other. 

[0049] In accordance With a seventh aspect of the present 
invention, there is provided a probe card having a plurality 
of probes. The probe card includes: 

[0050] a probe card main body (the probe card main body 
has a ?rst surface and a second surface, a plurality of ?rst 
terminals being installed on the ?rst surface thereof, a 
plurality of second terminals being installed on the second 
surface thereof, Wherein each of the second terminals is 
connected to a different one of the supporting columns 
electrically, and a ?rst terminal is the supporting column); 
and 

[0051] a plurality of probes having a substantially trap 
eZoidal contactor (the base end of each probe is ?xed to a 
different one of supporting columns). 

[0052] The probe card provided by the seventh aspect of 
the present invention preferably further includes [k] and [0] 
or a combination thereof: 

[0053] [k] A contactor of each probe substantially having 
a form of a square coned trapeZoid; 

[0054] [l] The probe being bent toWard the contactor at a 
place betWeen a base end and an intermediate portion 
thereof; 

[0055] The probe card main body further including a 
stopper; 

[0056] [n] The stopper being made of a same material as 
the supporting column and having an electric insulating ?lm 
on a peripheral surface thereof including a contact surface 
With a surface of a test subject; and 

[0057] [o] The probe card main body including a plurality 
of alignment marks on the ?rst surface thereof. 

[0058] In accordance With an eighth aspect of the present 
invention, there is provided a probe array supporting unit for 
supporting the probe array With a predetermined tension. 
The probe array supporting unit includes: 

[0059] a ?rst ?xing part (the ?rst ?xing part is a ?rst frame 
shaped structure); 
[0060] a second ?xing part (the second ?xing part is a 
second frame shaped structure and is overlapped With the 
?rst ?xing part via the probe array, herein, While the second 
?xing part is overlapped With the ?rst ?xing part, the probe 
array described in claim 6 being supported by both ?xing 
parts under a predetermined tension); and 

[0061] a locking part (the locking part locks and ?xes the 
overlapped ?rst and second ?xing parts). 

[0062] The probe array supporting unit preferably further 
includes [p] beloW: 

[0063] [p] The ?rst ?xing part being a ?rst frame shaped 
structure having a ?rst loWer surface and a ?rst upper 
surface, Wherein the ?rst upper surface is a ?rst slant surface 
declining from an outer circumference to an inner circum 
ference of the ?rst frame shaped structure; and 

[0064] the second ?xing part (the second ?xing part is 
piled on the ?rst ?xing part and is a second frame shaped 
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structure having a second loWer surface and a second upper 
surface, Wherein the second loWer surface is a second slant 
surface declining from an outer circumference to an inner 
circumference of the second frame shaped structure and 
substantially having a same slant angle as that of the ?rst 
slant surface). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0065] FIG. 1A shoWs a sectional vieW of a probe card 
having a probe in accordance With an embodiment of the 
present invention, and FIG. 1B illustrates an operation When 
the probe card shoWn in FIG. 1A performs an inspection of 
a Wafer; 

[0066] FIG. 2A presents a planar vieW of a surface of the 
probe card shoWn in FIG. 1A, the probe being arranged 
thereon, and FIG. 2B is a planar vieW of an opposite surface 
thereof presented in FIG. 2A; 

[0067] FIG. 3 describes a magni?ed sectional vieW of a 
portion of the probe card shoWn in FIG. 1; 

[0068] FIG. 4A depicts a planar vieW of a silicon substrate 
on Which the probes are framed and FIG. 4B shoWs a 
magni?ed sectional vieW of the probe depicted in FIG. 4A; 

[0069] FIGS. 5A to 5G illustrate a process of transferring 
the probes formed on the silicon substrate, onto an adhesive 
resin ?lm; 

[0070] FIG. 6 represents a side vieW of a probe attaching 
apparatus in accordance With an embodiment of the present 
invention; 
[0071] FIG. 7 provides a planar vieW of the probe attach 
ing apparatus represented in FIG. 6; 

[0072] FIGS. 8A to 8E illustrate a process of attaching the 
probe to the probe card by using the probe attaching appa 
ratus represented in FIG. 6; 

[0073] FIG. 9 offers a sectional vieW of a probe array 
supporting unit in accordance With another embodiment of 
the present invention; 

[0074] FIG. 10 shoWs a sectional vieW of a probe array 
supporting unit in accordance With still another embodiment 
of the present invention; 

[0075] FIG. 11 depicts a sectional vieW of a probe array 
supporting unit in accordance With still another embodiment 
of the present invention; 

[0076] FIG. 12 presents a sectional vieW of a probe array 
supporting unit in accordance With still another embodiment 
of the present invention; 

[0077] FIGS. 13A to 13D illustrate a process of attaching 
the probes to the probe card by using the probe attaching 
apparatuses shoWn in FIG. 6 and FIG. 14; 

[0078] FIG. 14 shoWs a leading end of an ultrasonic 
bonder in accordance With another embodiment of the 
present invention; and 

[0079] FIG. 15A offers a sectional vieW of a contactor 
having the probe in accordance With the present invention 
and FIG. 15B illustrates an exemplary operation While the 
probe card shoWn in FIG. 15A performs an inspection of a 
Wafer. 



US 2007/0126444 A1 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0080] Hereinafter, the present invention is described in 
accordance With a ?rst embodiment With reference to FIGS. 
1 to 8E. 

[0081] A probe in accordance With the present invention is 
not only used to be attached to a probe card, but also may 
be adopted for various usages such as a probe to be attached 
as a terminal for diverse measurement devices, a terminal of 
an electronics circuit, and the like. Herein, from an aspect of 
explaining the probe of the present invention more con 
cretely, the probe attached to the probe card Will be 
described. HoWever, the probe in accordance With the 
present invention is not limited to a usage for being attached 
to the probe card. An embodiment of the probe card to Which 
the probe of the present invention is attached Will noW be 
described With reference to FIGS. 1 to 3. 

[0082] As shoWn in FIGS. 1A, 1B and FIGS. 2A, 2B, the 
probe card 1 includes a card shaped substrate (hereinafter, 
referred to as a probe card main body) 2, and the probe card 
main body 2 has a ?rst surface 111 and a second surface 1b. 
On the ?rst surface thereof, installed is a plurality of 
supporting columns 3 (hereinafter, referred to as a bump) 
connected to the probes electrically. On the second surface 
thereof, installed is a plurality of second terminals 7. Each 
of the bumps is connected to a different one of the second 
terminals by a Wiring layer 6 electrically. The bumps 3 and 
the second terminals 7 are preferably made of a conductive 
metal (e.g., copper). 

[0083] The probe card main body 2 includes a plurality of 
probes 4. Each of the probes 4 includes a beam 4B and a 
contactor 4A and the beam 4B has a leading end 4191, an 
intermediate portion 4192 and a base end 4193. The contactor 
4A is installed at the leading end 4191 of the beam 4B. The 
contactor 4A preferably has a form of a trapeZoid. A top 
portion of the contactor having the trapezoidal form may 
have various forms such as a ?at plate, a hemisphere (having 
a semi-diameter of, e.g., 10 um) and a plate having some 
irregularities. The contactor 4A having the trapeZoidal form 
may contact With the electrode of the test subject. For 
easiness of a manufacturing, it is preferable that the contac 
tor has substantially a square coned trapeZoidal form. The 
contactor having the square coned trapeZoidal form may be 
easily manufactured by using a silicon substrate. 

[0084] The base end 4193 of the beam 4 is ?xed at the bump 
3 and electrically connected thereto and, consequently, the 
contactor 4A is connected to the second terminal 7 electri 
cally via a path of the beam 4B, the bump 3 and the Wiring 
layer 6. The second terminal 7 may be connected to a tester 
T. 

[0085] The probe card main body 2 may further include a 
stopper 5. The stopper 5 may be installed to control a contact 
pressure (probe pressure), When a plurality of probes 4 
contact the electrodes of a test subject (hereinafter, referred 
to as an IC chip) during an inspection thereof. In the mean 
time, the stopper 5 may be installed to mitigate an impact of 
a collision or a contact betWeen a main chuck and the probe 
card main body 2, When a Wafer W loaded on the main chuck 
is lifted toWard the probe card main body 2. 

[0086] By having contact With each electrode pad W1 
(made of a conductive metal, e.g., aluminum, gold, etc.) of 
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the IC chip formed on the Wafer W, the contactor 4A of the 
probe 4 connects the IC chip to the tester via the above 
described path. Consequently, there may be inspected elec 
trical characteristics of a plurality (for example, 16 or 32) or 
one of IC chips formed on the Wafer W. The probe card main 
body 2 may be formed approximately as a shape of circle, 
Which is shoWn in FIGS. 2A and 2B. At a central area 2A of 
a surface of the probe card main body 2, four regions 2A 
may be arranged, thereby a plurality of probes arranged 
radially in each of regions, for example as shoWn in FIG. 2A. 

[0087] Each of a plurality of probes 4 may be arranged 
radially such that the base end 4193 contacting With the bump 
3 faces an inner side thereof and the leading end 4191 Where 
the contactor 4A is provided faces an outer side thereof. In 
the radial arrangement above, conversely, the leading end 
4191 and the base end 4193 may face the inner side and the 
outer side thereof, respectively. At a peripheral region 2B of 
a reverse surface of the probe card main body 2, a plurality 
of second terminals 7 are arrayed in a shape of ring and each 
second terminal 7 may be connected to the bump 3 electri 
cally via the Wiring layer 6 as shoWn in FIG. 2B. 

[0088] Each of the plurality of probes 4 includes the 
contactor 4A having a substantially trapeZoidal form, more 
preferably square coned trapeZoidal form and the beam 4B 
combining a lid to maintain the contactor 4A at the leading 
end (freedom end) 4191. The contactor 4A may have a top 
portion of various forms such as a ?at plate, a hemisphere 
(having a semi-diameter of, e.g., 10 um) and a plate having 
some irregularities. The contactor 4A and the beam 4B of the 
probes 4, each of probes having contact With a different one 
of a plurality of electrode pads W1 of the IC chip formed on 
the Wafer W, may be preferably made of a conductive metal 
(e. g, nickel) as a single body, Which is of higher hardness 
than that of the electrode pad W1 on the Wafer W. Further 
more, the contactor 4A and the beam 4B are preferably made 
of a material having an elasticity (e.g., nickel). In an 
inspection state shoWn in FIG. 1B, each of the plurality of 
contactors 4A of the probes 4 contacts With a different one 
of the plurality of electrode pads W1 of the IC chip formed 
on the Wafer W. Each of contactors 4A is preferably pressed 
against each of electrode pads With a probe pressure larger 
than or equal to 1.5 g/unit in the inspection state shoWn in 
FIG. 1B. The probe pressure is generally controlled by an 
elasticity force of the plurality of beams 4B and a gap 
betWeen the contactor 4A and the electrode of the IC chip. 
HoWever, When the stopper 5 is adopted, the stopper 5 may 
contribute to the control of the probe pressure. The elasticity 
force of the beam 4B may absorb the difference of height 
among the plurality of electrodes Wl by making the con 
tactor 4A of the probe 4 contact With the electrode Wl of the 
IC chip on the Wafer W, and simultaneously connecting the 
contactor 4A thereof to the electrode W1 thereof. 

[0089] In FIG. 3, the bump 3 of the probe card main body 
2 and the stopper 5 provided on necessity may include, e. g., 
a copper coating layer (30, 50) and an insulating ?lm 5B. 

[0090] The bump 3 may be con?gured, i.e., by forming the 
copper coating layer on the surface of the card main body 2 
and by etching a certain portion of the copper coating layer. 
Or, the copper coating layer 30 and the copper coating layer 
50 may be made by employing a ?lm forming technology 
such as a CVD or a sputtering. On each loWer surface of the 
copper coating layer 30 of the plurality of bumps 3 may be 
















