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A probe (1A) Is provided with an edge part (2) at the end of the probe (1A) to be brought into contact with a pad electrode (5).
The edge part (2) has a blade edge (2a) in one plane parallel with the direction Iin which the edge part (2) slides on the pad
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ABSTRACT

A probe (1A) has a cutting blade portion (2) at a tip end portion that

“1s brought into contact with a pad electrode (5). The cutting blade portion

(2) has a cutting edge (2)a that is in a plane parallel to the direction of
sliding over a pad electrode, when the edge is brought into contact with pad
electrode (5). The cutting edge (2a) is formed to have such a shape that
comes closer to pad electrode (5) from the front side to the rear side along
the direction.of progress, at a front edge in the direction of progress as it
slides over pad electrode (5). Thus, as the cutting edge (2a) cuts into the
msulating coating (7) formed on the surface of pad electrode (5), a probe
card apparatus can be provided that ensures satisfactory electrical
conduction between probe (1A) and pad electrode (5).
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DESCRIPTION

Probe Card Apparatus and Probe Used Therefbr |

Technical Field

The present invention relates to a probe card apparatus and a probe
used therefor, and more specifically, to a probe card apparatus and a probe
used therefor providing satisfactory electrical contact with a prescribed
electrode portion formed on a semiconductor chip and the like, when a
plurality of semiconductor chips formed on a silicon wafer is subjected to an
electrical test such as a circuit test, in the form of a wafer, or when circuit
elements such as liquid crystal display panels (LCD) and the like are
subjected to electrical circuit test. '

Background Art

A plurality of pad electrodes mainly consisting of aluminum or the
like are arranged and formed on a surface of a semiconductor chip, a liquid
crystal display panel or the like (hereinafter referred to as a "object of
measurement”). For example, when semiconductor chips in the form of a
wafer is to be electrically tested, a probe card for electrically connecting
each of the pad electrodes with a prescribed measuring apparatus 1s used.

Referring to Fig. 18, a probe card 19 includes a substrate 11, a ring
13 and a probe 101. A probe formed of a conductive material such as
tungsten or a probe such as disclosed in Japanese Patent Laying-Open No.
10-185951 may be used as probe 101.

A plurality of probes 101 are arranged radially, for example, and
supported by the ring 13. Near the center of ring 13, a tip end portion of
each probe 101 is brought into contact with each pad electrode 5 of the
semiconductor chip formed on a silicon wafer 3. Each probe 101 1s
supported by epoxy resin 15 at the portion of ring 13.

In an electrical test using such a probe card, as the tip end portion of
probe 101 is brought into pressure contact with pad electrode 5 as shown in
Fig. 19, electrical contact between probe 101 and pad electrode 5 1s

-1-



10

15

20

25

30

CA 02406111 2002-10-10

established.
When probe 101 is brought into pressure contact with pad electrode 5,

- pad electrode 5 is pushed up in the direction represented by the arrow, so

that probe 101 contacts pad electrode 5. Further, as the pad electrode is
pushed up, the tip end portion of probe 101 moves on a circular orbit with
the supported portion being the center, as shown by the dotted line 17. At
the time of this pressure contact, the tip end portion of probe 101 slides
over pad electrode 5, abrading the surface of pad electrode 5.

As pad electrode 5 is formed of a material mainly consisting of
aluminum, for example, an aluminum oxide coating tends to be formed on
the surface. When the tip end portion of probe 101 abrades the surface of
pad electrode 5 as it is brought into pressure contact therewith, the
aluminum oxide coating formed on the surface of pad electrode 5 is peeled
off, attaining electrical conduction between probe 101 and pad electrode 5.

As described above, electrical conduction between pad electrode 5
having the aluminum oxide coating formed thereon and probe 101 1s
attained as the surface of pad electrode 5 is abraded by the tip end portion
of probe 101 and aluminum oxide coating is peeled off, at the time of
pressure contact. In order to attain such an electrical conduction,
generally, the tip end portion 101a of probe 101 is made flat as shown 1n
Fig. 20, and a diameter of which is about several tens of microns.

Probe 101 having the flat tip end portion 101a, however, suffers from
the problem that small swarfs of the peeled aluminum oxide coating
adheres on the tip end portion 101a of probe 101 as the probe abrades the
aluminum oxide coating, so that the tip end portion 101a is covered by an
insulating film. This hinders satisfactory conduction between probe 101
and pad electrode 5, making electrical test impossible. .

In order to avoid such a problem, it 1s necessary to remove the swarfs
of the aluminum oxide coating adhered to the tip end portion 101a of probe
101 periodically. The time required for maintenance including such a
removal operation is wasteful. Further, by the removing operation, the
shape of the tip end portion 101a of probe 101 may be deformed, and
eventually, satisfactory electrical conduction between probe 101 and pad
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electrode 5 is lost.

Further, a probe 102 having a conical or triangular pyramid pointed
tip end portion such as shown in Fig. 21 has been applied, as a probe to
which the swarfs of the aluminum oxide film does not adhere at the tip end
portion. Probe 102 with the pointed tip end portion, however, cannot be
slid over the pad electrode when brought into pressure-contact with the pad
electrode. Therefore, it 1s necessary to bring probe 102 into contact
approximately vertically with the pad electrode.

In that case, it 1s necessary to exert larger pressure for contact, in
order to pierce through the aluminum oxide film formed on the surface of
the pad electrode. Further, a complicated structure for positioning the
probe vertically becomes necessary.

Disclosure of the Invention

The present invention was made to solve the above described
problems, and a first object is to provide a probe card apparatus having a
relatively simple structure and capable of attaining satisfactory electrical
contact with a pad electrode. The second object is to provide a probe used
for such a probe card apparatus. '

According to a first aspect, the present invention provides a first

probe card apparatus having a plurality of probes to be brought into contact

with an electrode portion of an object of measurement to perform electrical
test on the object of measurement, wherein the plurality of probes have a
cutting blade portions at tip end portions to be in contact with the electrode
portions, the cutting blade portions each having a cutting edge in a plane
approximately parallel to the direction of shding relative to the electrode
portion when the edge is brought into contact with the electrode portion,
the cutting edge comes closer to the electrode portion from the front side to
the rear side along the direction of progress, at a front edge as it slides
relative to the electrode portion, that.

Because of this structure, as the probe 1s brought into pressure
contact with the electrode portion, the cutting edge cuts into the insulating

* film such as the aluminum oxide coating formed on the surface of the
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electrode portion. As the probe slides over the electrode portion, the
cutting edge continuously cuts and slits the insulating film until it reaches
the electrode portion positioned below the insulating film. Accordingly,
the cutting blade contacts the electrode portion, ensuring electrical contact
between the probe and the electrode portion. Thus, electrical test of the
object of measurement such as the semiconductor chip and a liquid crystal
display panel formed on a silicon substrate can be performed satisfactonly,
with the objects formed on the substrate. Further, the cutting edge 1s
formed to come closer to the electrode portion from the front side to the rear
side along the direction of progress, at the front edge, as it slides relative to
the electrode portion, comes closer to the electrode portion from the front
side to the rear side along the direction of progress. Therefore, when the
cutting edge of the probe slides and slits the insulating film, the insulating
film is not peeled off, and hence generation of swarfs or sludge of the
insulating film can be suppressed.

Preferably, the plurality of probes are arranged extending outward
from positions where the probes are in contact with the electrode portions,
and the plane including the cutting edge is approximately parallel to the
direction of extension of respective ones of the plurality of probes.

Here, when the electrode portion is pushed up, the cutting edge can
easily slide and cut the insulating film and a cutting edge reaches the
electrode portion positioned below the insulating film, whereby electrical
contact between the probe and the electrode portion can be attained more
reliably. '

Preferably, in the relative sliding movement of the plurality of probes
and the corresponding electrode portions, the planes including the
respective cutting edges of the probes are all approximately parallel to the
directions of sliding of the respective proves.

Here, even when the pattern of arrangement of the electrode portions
formed on the object of measurement is relatively irregular, it is possible to
bring the cutting edges to the electrode portions positioned below the
insulating film easily, as the probes are put onto the electrode portions
from above and the electrode portions and the probes slide relative to each
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other, whereby electrical contact between the probes and the electrode
portions can be attained reliably.

According to a second aspect, the present invention provides a first
probe that is used for the first probe card apparatus described above, for
performing electrical test of an object of measurement, when brought into
contact with an electrode portion of the object of measurement, having a
cutting blade at a front edge portion to be in contact with the electrode

- portion. The cutting blade has a cutting edge in a plane parallel to the

direction of sliding over the electrode portion when it is brought into
contact with the electrode portion. The cutting edge 1s comes closer to the
electrode portion from the front side to the rear side along the direction of
progress, at the front edge along the direction of progress when it slides
over the electrode portion, that.

By this structure, as already described, the cutting edge of the
cutting blade slides, cutting and slitting the insulating film such as the
aluminum oxide coating formed on the surface of the electrode portion, and
the cutting edge reaches the electrode portion positioned below the
insulating film. Thus, electrical contact between the probe and electrode
portion can be established reliably. Further, when the cutting edge of the
probe slides and cuts the insulating film, the insulating film is not peeled
off, and hence generation of swarfs or sludge of the insulating film can be
suppressed.

The second probe card apparatus in accordance with the first aspect
of the present invention has a plurality of probes that are_brought into
contact with electrode portions of an object of measurement to perform
electrical test of the object of measurement, and the plurality of probes each
have a tip end bortion to be brought into contact with the electrode portion
to cut and slit the surface of the electrode portion. Each tip end portion 1s
in one plane approximately parallel to the direction of shiding relative to

the electrode portion when it is brought into contact with the electrode

portion, and includes a hooked stylus portion formed to be brought into
contact with the electrode portion from the front side to the rear side, facing
backward, along the direction of progress as it slides relative to the

. 5.
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electrode portion.

By this structure, when the probe 1s brought into pressure contact
with the electrode portion, the hooked stylus portion cuts into the
insulating film such as the aluminum oxide coating formed on the surface
of the electrode portion. As the probe slides over the electrode portion, the
hooked stylus cuts and slits the insulating film and reaches the electrode
portion positioned below the insulating film. Thus, the stylus portion
reaches the electrode portion, surely establishing electric contact between
the probe and the electrode portion. Thus, electrical test of the object of
measurement such as the semiconductor chips formed on the silicon
substrate can be performed satisfactorily, with the objects being formed on
the substrate. Further, as the stylus portion is formed to be brought into
contact with the electrode portion from front side to rear side along the

. direction of progress as it slides, the insulating film is not peeled off while

the insulating film is cut, and hence generation of swarfs or sludge of the
insulating film can be suppressed.

Further, preferably, the plurality of probes are respectively arranged
to extend outward from the positions where the probes are in contact with
electrode portions, and the plane including the hooked stylus is positioned
approximately parallel to the direction of extension of respective ones of the
plurality of probes.

In this case, when the electrode portion is pushed up relatively, the
stylus portion easily cuts into the insulating film and reaches the electrode
portion positioned below the insulating film, ensuring electrical contact
between the probe and the electrode portion with higher reliability.

Further, preferably, the planes including the respective hooked
stylus portions of the plurality of probes are positioned relatively parallel to
the directions of sliding when the corresponding plurality of probes slide
relative to the corresf)onding electrode portions.

Here, even when the pattern of arrangement of the electrode portions
formed on the object of measurement is relatively irregular, the hooked
stylus portions of the plurality of probes can easily cut into the insulating
film and reach the electrode portions positioned below the insulating film
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because of the relative sliding movement between the electrode portions
and the probes, whereby electrical contact between the probes and the

~ electrode portions can be established rehiably.

The second probe in accordance with the second aspect of the present
invention is brought into contact with an electrode portion of an object of
measurement for performing an electrical test of the object of measurement,
and the probe includes a tip end portion to be brought into contact with the
electrode portion and cutting the surface of the electrode portion. The tip
end portion includes a hooked stylus portion in one plane approximately
parallel to the direction of sliding over the electrode portion when the tip
end portion is brought into contact with the electrode portion. The hooked
stylus portion is formed to be brought into contact facing backward with the
electrode portion from front side to rear side along the direction of shding
over the electrode portion.

By this structure, as the probe is brought into pressure contact with
the electrode portion as described above, the hooked stylus portion cuts mto
the insulating film. As the probe slides over the electrode portion, the
hooked stylus portion cuts and slits the insulating film and reaches the
electrode portion positioned below the insulating film, surely establishing
electrical contact between the probe and the electrode portion. Further, as
the stylus portion is formed to be brought into contact with the electrode
portion form the front side to the rear side along the direction of brogress
when it slides, the insulating film is not peeled off while the insulating film
is cut, and hence generation of swarfs or sludge of the insulating film can
be suppressed. '

Brief Description of the Drawings

Fig. 1A is an enlarged side view showing a cutting edge of the probe
used for the probe and the probe card in accordance with the first
embodiment of the present invention.

Fig. 1B is another side view of the cutting edge shown in Fig. 1A

Fig. 2 is a plan view showing an example of an arrangement of the

" pad electrodes in the same embodiment.
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Fig. 3 is a cross section illustrating an operation of the probe card in
the same embodiment.

Fig. 4 is another cross section illustrating the operation of the probe
card in the same embodiment.

Fig. 5 is a plan view showing the state of contact between the probes
and respective pad electrodes, illustrating the operation of the probe card in
the same embodiment.

Fig. 6A is an enlarged side view showing a cutting edge of the probe
in accordance with a first modification of the embodiment.

Fig. 6B is another side view of the cutting edge shown in Fig. 6A.

Fig. 7A is an enlarged side view showing a cutting edge of the probe
1n accordance with a second modification.

Fig. 7B is another side view of the cutting edge shown in Fig. 7A.

Fig. 8 is a side view showing a probe in accordance with a third
modification of the embodiment.

Fig. 9 1s a cross section illustrating an operation of the probe card
having the probe in accordance with the third modification of the
embodiment.

Fig. 10 is another cross section illustrating the operation of the probe
card including the probe in accordance with the third modification of the
embodiment.

Fig. 11 is a plan view representing the state of contact between the
probes and respective pad electrodes, illustrating an operation of the probe
card including the probes in accordance with the third modification of the
embodiment.

Fig. 12 is a side view showing a probe in accordance with a fourth
modification of the embodiment.

Fig. 13 is a plan view showing an example of the arrangement of pad
electrodes to which the probe card in accordance with the second
embodiment of the present invention is applied.

Fig. 14 is a cross section illustrating an operation of the probe and
the probe card including the probe, in accordance with the second
embodiment of the present invention.
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Fig. 15 is a plan view representing the state of contact between the
probes and respective pad electrodes, illustrating the operation of the probe
card of the same embodiment.

Fig. 16 is a cross section illustrating an operation of the probe card
including the probe in accordance with a modification of the same
embodiment.

Fig. 17 1s a plan view representing the state of contact between the
probes and the respective pad electrodes, illustrating an operation of the
probe card including the probes in accordance with a modification of the
same embodiment.

Fig. 18 1s a cross sectional vaiew showing a probe card.

Fig. 19 is a partially enlarged view of the conventional probe card.

Fig. 20 is an enlarged view of the fip end portion of the probe used in
the conventional probe card.

Fig. 21 is an enlarged view of the tip end portion of another probe
used in the conventional probe card.

Best Modes for Carrying Out the Invention

First Embodiment

The probe in accordance with the first embodiment of the present
mvention will be described. Referring to Figs. 1A and 1B, probe 1A in
accordance with the first embodiment of the present invention has a cutting
blade portion 2 at the tip end portion that is brought into contact with a
pad electrode. Cutting blade portion 2 has a cutfing edge 2a, which is in
one plane parallel to the direction of sliding (arrow 4) relative to the pad
electrode, when the cutting blade is brought into contact wath the pad
electrode.

Particularly, cutting edge 2a becomes closer to the pad electrode
portion from the front side to the rear side, along the direction of progress,
at the front edge in the direction of progress when it slides over the pad
electrode. .

Next, a probe card in accordance with the first embodiment of the
present invention that includes probe 1A will be described. The probe card

. 9.
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1s similar to the probe card shown in Fig. 18, except for probe 101. More
specifically, on the probe card, a plurality of probes 1A are arranged
radially and supported by a ring 13. _

Near the center of ring 13, tip end portions of respective probes 1A
are brought into contact with respective pad electrodes 5 of a semiconductor
chip formed on a silicon wafer 3. The planes including cutting edges 2a of
the plurality of probes 1A are approximately parallel to the direction of
extension of respective probes 1A.

When an electrical test is to be performed using the probe card, pad
electrodes arranged regularly at an outer peripheral portion of the
semiconductor chip 50 formed on a silicon wafer, such as shown in Fig. 2,
for example, are preferred.

The operation using the probe card will be described. In an
electrical test using such a probe card, first, probe 1A is brought into
pressure contact with pad electrode 5 as shown in Figs. 3 and 4, so that an
aluminum oxide coating 7 formed on the surface of pad electrode 5 is cut by
the cutting edge %2a. |

Further, as pad electrode 5 is pushed up, each probe 1A slides in the
direction along the arrow 4 relative to pad electrode 5, that is, the direction
of extension of each probe 1A, as shown in Fig. 5. At this time, as the
plane including the cutting edge 2a is approximately parallel to the
direction of extension of each probe, the cutting edge 2a easily shides while

cutting and shitting aluminum oxide coating 7, and a cutting edge 2a.

reaches pad electrode 5 of aluminum, positioned below aluminum oxide
coating 7.

Thus, cutting edge 2a 1s brought into contact with pad electrode 5,
surely establishing electrical contact between probe 1A and pad electrode 5.
As a result, a semiconductor chip (not shown) formed on the silicon
substrate 3 can be electrically tested satisfactorily, in the form of a wafer.

Further, as the cutting edge 2a of probe 1A, comes closer to the pad
electrode from the front side to the rear side along the direction of progress
at the front edge as it slides over pad electrode 5, that as shown in Fig. 3,
the cutting edge 2a cuts and shts aluminum oxide coating 7 without peeling

- 10 -
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or abrading the coating. Therefore, swarfs or sludges of aluminum oxide
coating 7 are not generated. As a result, more satisfactory electrical
conduction between probe 1A and pad electrode 5 can be attained.

In the present embodiment, a cutting edge 2 having an
approximately arcuate shape in one plane parallel to the direction of
shding, such as shown in Fig. 1A, is described as an example of the cutting
edge 2a of probe 1A.

Other than the above described shape, the first modification of the
probe may include a probe 1B having a cutting edge 2a in one plane
parallel to the direction (arrow 4) of sliding such as shown in Figs. 6A and
6B, and the second modification may include a probe 1C having a cutting
edge 2a 1n one plane parallel to the direction (arrow 4) of shding such as
shown 1n Figs. 7A and 7B.

In this manner, as the cutting edge 2a of probes 1A to 1C comes
closer to pad electrode 5 from the front side to the rear side along the
direction of progress of sliding, at the front edge as it slides over pad
electrode 5, the cutting edge 2a can be prevented from peeling or abrading
aluminum oxide coating 7. Thus, satisfactory electrical conduction
between the probe and pad electrode 5 is attained.

A third modification of the probe will be described in the following.
Referring to Fig. 8, the probe 21A has a tip end portion 22 that 1s brought
into contact with the pad electrode, in one plane approximately parallel to
the direction of sliding relative to the pad electrode, when the probe is
brought into contact with the pad electrode. The tip end portion 22 has a

 hooked stylus portion 22a formed to be brought into contact with the pad

electrode from the front side to the rear side along the direction of progress
as it slides over the pad electrode. The shape of the stylus portion 22a
may be a cone, a triangular pyramid, a polygonal pyramid or the like.
When the probe card including the probes 21A described above 1s
used, the tip end portion 22 of each probe 21A is brought into contact with
each of the pad electrodes 5 of the semiconductor chip formed on silicon

~wafer 3. Planes including the tip end portions 22 having the hooked

stylus portions 22a of the plurahity of probes 21A are approximately
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parallel to the direction of extension of respective probes 21A.
The electrical test using such a probe card, first, probe 21A is

~ brought into pressure contact with pad electrode 5 as shown in Figs. 9 and

10, so that the stylus portion 3 cuts into aluminum oxide coating 7 formed
on the surface of pad electrode 5.

Then, as shown in Fig. 11, pad electrode 5 is pushed up, so that
respective probes 21A slide in the direction represented by the arrows 6,
that 1s, along the directions of extension of respective probes 21A. At this
time, as the plane including the tip end portion 22 having stylus portion
22a is approximately parallel to the direction of extension of the
corresponding probe, hooked stylus portion 22a easily cuts and slits
aluminum oxide coating 7 while it slides, and reaches pad electrode 5
positioned below aluminum oxide coating 7, as shown in Fig. 9.

Thus, electrical contact between the probe 21A and pad electrode 5 is
established reliably, and the semiconductor chip (not shown) formed on the
silicon substrate 3 can be electrically tested satisfactorily, in the wafer state.

Further, as the stylus portion 22a is formed to be brought into
contact with pad electrode 5 from the front side to the rear side, facing
backward, along the direction of progress as it slides over pad electrode 5,
aluminum oxide coating 7 is not peeled when aluminum oxide coating 7 is
cut, and hence generation of swarfs or sludge of aluminum oxide‘coating 7
can be suppressed. Thus, electrical conduction between the probe 21A and
pad electrode 5 can be attained more satisfactorily.

In the third modification described above, a probe 21A having a
curved tip end portion 22 such as shown in Fig. 8 has been described as an
example. As a fourth modification, a probe 21B having a tip end portion
22 with a stylus portion 22b folded by an angle 6 with respect to a vertical
line 8 approximately vertical to the surface of the pad electrode may be
applied, to attain similar effects as the probe 21A in accordance with the
third modification.

Though pad electrode 5 is pushed up in the above described
embodiment, the probe card may be brought closer to pad electrode 5. As
the pad electrode and the probe card are brought closer to each other,

.12 -
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relative sliding movement of the pad electrode and probe occurs,
establishing satisfactory electrical conduction between respective probes
and pad electrodes.

Second Embodiment

In the first embodiment, a probe card having a plurality of probes
arranged radially has been described as an example. Such a probe card is
applied when the pad electrodes formed on the semiconductor chip are
arranged relatively regularly, as shown in Fig. 2, for example.

In the present embodiment, a probe card will be described that can
be applied to such a semiconductor chip 51 on which pad electrodes 5 are
arranged relatively irregularly, as shown in Fig. 13, for example.

It 1s physically difficult to electrically test the semiconductor chip 51
on which pad electrodes 5 are arranged irregularly by means of a probe
card having a plurality of probes arranged radially. Therefore, the probe
card of the present embodiment has a plurality of probes 1D arranged to
prick each pad electrode 5 approximately vertically. Further, all the
planes including the cutting edges 2a at the tip end of probe 1D are
arranged approximately parallel to one direction. The direction is
approximately the same as the direction of sliding the silicon substrate, as
will be described later.

The operation using such a probe card will be described in the
following. In an electrical test using the probe card, first, as shown in Figs.
3 and 4, probe 1D is brought into pressure contact with pad electrode 5, so
that the cutting edge 2a cuts into aluminum oxide coating 7 formed on the
surface of pad electrode 5.

Thereafter, the silicon substrate on which pad electrode 5 is formed
1s shid in one direction as represented by the arrow 4, for example, as shown
in Fig. 15. More specifically, each probe 1D and pad electrode shide
relative to each other. At this time, planes including the cutting edges 2a
of probes 1D are all approximately parallel to the direction of sliding of the
silicon substrate (arrow 4), so that cutting edge 2a easily slides while
cutting and slitting the aluminum oxide film 7, and a cutting edge 2a

" reaches pad electrode 5 of aluminum, positioned below aluminum oxide
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coating 7.

Thus, cutting edge 2a contacts pad electrode 5, surely establishing
electrical contact between probe 1D and pad electrode 5. As a result, the
semiconductor chip (not shown) formed on silicon substrate 3 can be
electrically tested satisfactorily, in the wafer state.

As already described in the first embodiment, probe 1D also has the
cutting edge 2a formed to come closer to pad electrode 5 from the front side
to the rear side along the direction of progress of sliding, at the front edge
as it slides over pad electrode 5, that. Accordingly, cutting edge 2a can cut
and slit aluminum oxide coating 7 without peeling or abrading, and hence
generation of swarfs or sludges of aluminum oxide coating 7 can be
prevented. Thus, electrical conduction between probe 1D and pad
electrode 5 can be attained more satisfactorily.

A modification of the probe above will be described in the following.

Referring to Fig. 16, a probe 21C in accordance with one modification
has a hooked stylus portion 22c at tip end portion 22.

In the probe card including a plurality of probes 21C, each probe 21C
is arranged such that the probe pricks pad electrode 5 approximately
vertically, while the stylus portion 22c is brought into contact with the pad
electrode in a direction crossing the vertical direction. More specifically,
the stylus portion 22c is formed to be brought into contact with pad
electrode 5 from the front side to the rear side, facing backward, along the
direction of progress as it slides over pad electrode 5.

Further, all the planes including the tip end portions 22 are
approximately parallel to the direction of sliding of the silicon substrate
along one direction. |

In an electrical test using such a probe card, first, probe 21C is
brought into pressure contact with pad electrode 5, so that the stylus
portion 22c cuts into the aluminum oxide film 7 formed on the surface of
pad electrode 5.

Thereafter, referring to Fig. 16, the silicon substrate on which pad
electrode 5 is formed is slid in one direction, so that respective probes 21C

" slide over the pad electrodes 5, in the direction represented by the arrows 6.

- 14 -




- 10

15

20

25

30

CA 02406111 2002-10-10

At this time, as all the planes including tip end portions 22 having
the stylus portions 22c of the probe 21C approximately correspond to the
sliding direction (arrow 6), as shown in Fig. 17, stylus portions 22c can
easily cut and slit aluminum oxide coating 7 while sliding, and the stylus
portions 22c reach the pad electrodes 5 of aluminum positioned below
aluminum oxide coating 7.

Further, as the stylus portion 22c is formed to be brought into
contact with pad electrode 5 from the front side to the rear side, facing
backward, along the direction of progress as it slides over pad electrode 5,
the stylus portion 22c can cut and slit aluminum oxide coating 7 without
peeling or abrading the coating. Therefore, generation of swarfs or
sludges of aluminum oxide coating 7 can be prevented. As a result,
electrical contact between probe 21C and pad electrode 5 can be established
more satisfactorily.

As compared with the conventional probe card in which the stylus
portion pricks the pad electrode approximately vertically, shding of the
stylus portion over the pad electrode is facilitated, as the stylus portion 22c
is formed such that it is brought into contact with pad electrode 5 from the
front side to the rear side, facing backward, along the direction of progress
as it slides over pad electrode 5.

Thus, the semiconductor chip (not shown) formed on the silicon
substrate 4 can be electrically tested satisfactorily, in the wafer state.

In each of the above described embodiments, probes 1A to 1C having
cutting edges processed as shown in Figs. 1, 6 and 7, and probes 21A to 21C
having hooked stylus portions 22a to 22¢ such as shown in Figs. 8, 12 and
16 have been described.

Additionally, the tip end portion having such a cutting edge 2a as
shown in Fig. 1, 6 or 7 may be fabricated in advance and attached to the
conventional probe, to attain satisfactory conduction between the probe and
the pad electrode. Similarly, a tip end portion having such a stylus
portion as shown in Fig. 8, 12 or 16 may be fabricated in advance and
attached to the conventional probe, to attain satisfactory conduction

* between the probe and the pad electrode.
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Though a pad electrode formed of aluminum has been described as
an example of the pad electrode, the probe may be applied to a pad
electrode formed of a metal other than aluminum, to cut an insulating film
such as a natural oxide film formed on the surface of the metal, whereby
satisfactory electrical conduction between the probe and pad electrode can
be attained.

Though a semiconductor chip formed on a silicon substrate has been
described as an example as the object of measurement in the embodiment
described above, the probe card may be applied to perform electrical test on
a liquid crystal display panel. Further, the probe card may be applied not
only to the semiconductor chips and liquid crystal display panels but also to
electrical test of objects of measurement that have electrode portions
allowing electrical test.

Although the present invention has been described and illustrated in
detail, it is clearly understood that the same is by way of illustration and

~ example only and is not to be taken by way of limitation, the spirit and

scope of the present invention being limited only by the terms of the
appended claims.

Industrial Field of Applicability

The present invention is applied as a probe used for forming a circuit
test or the like of a semiconductor chip in the wafer state or a liquid crystal
display panel (LCD), effectively to a structure attaining satisfactory
electrical contact with a prescribed electrode portion formed on the
semiconductor chip or the like.
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Translation of Annexes to IPER
(SUBSTITUTE SHEET)

CLAIMS

1. (Amended) A probe card apparatus having a plurality of probes
(1A to 1D) that are brought into contact with electrode portions (5) of an
object of measurement, for performing an electrical test of the object of
measurement, wherein

said plurality of probes (1A - 1D) each include cutting blade portions
(2) having a cutting edge (2a) of a shape continuous in one direction, at tip
end portions that are brought into contact with said electrode portions (5),
respectively;

at said cutting blade portions (2), cutting edges (2a) are each formed
such that 1t is in a plane approximately parallel to a direction of sliding
relative to said electrode portion (5) when each of said plurality of probes
(1A to 1D) 1s in contact with said electrode portion (5); and

each said cutting edge (2a) is formed to have such a shape in height
direction that comes closer to said electrode portion (5) from the front side
to continuous rear side along the direction of sliding progress, at a front as
each of said plurality of probes (1A to 1D) slides relative to and in contact
with said electrode portion (5).

2. The probe card apparatus according to claim 1, wherein

said plurality of probes (1A - 1D) are arranged extending outward
from contact positions with said electrode portions (5), and

planes including said cutting edges (2a) are approximately parallel
to directions of extension of said plurality of probes (1A - 1D) respectively.

- 3. The probe card apparatus according to claim 1, wherein
in the relative sliding movement between said plurality of probes (1A
- 1D) and corresponding said electrode portions (5),
planes including respective said cutting edges (2a) of said plurality of
probes (1A - 1D) are approximately parallel to the sliding direction.

4. (Amendéd) A probe brought into an electrode portion (5) of an

- 17 -




10

15

20

25

30

CA 02406111 2002-10-10

Translatiqp of Annexes to IPER
(SUBSTITUTE SHEET)

object of measurement, for performing an electrical test of the object of
measurement, comprising:

a cutting blade portion (2) at a tip end portion brought into contact
with the electrode portion (5); wherein | |

said cutting blade portion (2) has a cutting edge (2a) of a shape
continuous in one direction, in one plane,

said cutting edge (2a) is formed to have such a shape in height
direction that comes closer to said electrode portion (5) from the front side
to continuous rear side along the direction of progress, at a front while
sliding relative to and in contact with said electrode portion (5).

5. (Amended) A probe card apparatus having a plurality of probes
(21A - 21C) brought into contact with electrode portions (5) of an object of

measurement for performing an electrical test of the object of measurement,
wherein

said plurality of probes (21A-21C) respectively include tip end

portions (22) brought into contact with said electrode portions (5) for

cutting and shtting surfaces of said electrode portions (5); and

each of said tip end portions (22) include |

a curved, hooked stylus portion (22a - 22¢) in a plane approximately
parallel to a direction of sliding relative to said electrode portion (5) when
said tip end portion is in contact with said electrode portion (5), and

each of said plurality of probes (21A, 21C) is arranged such that a tip
end of said stylus portion (22a, 22c) is in contact with said electrode portion

®).

6. The probe card apparatus according to claim 5, wherein

the plurality of probes (21A - 21C) are respectively arranged
extending outward from positions of contact with said electrode portions (5),
and

planes including said hooked stylus portions (22a - 22¢) are

approximately parallel to the directions of extension of said plurality of
probes (21A - 21C), respectively.
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7. The probe card apparatus according to claim 5, wherein

in the relative sliding movement between respective said plurality of
probes (21A - 21C) and corresponding said electrode portions (5),

planes including respective said hooked stylus portions (22a - 22c¢) of
said plurality of probes (21A - 21C) are approximately parallel to respective
sliding directions of the corresponding plurality of probes (21A - 21C).

8. (Amended) A probe brought into contact with an electrode
portion (5) of an object of measurement, for performing an electrical test of
the object of measurement, comprising

a tip end portion (22)-brought into contact with said electrode portion
(5) for cutting and shtting a surface of said electrode portion (5); wherein

said tip end portion (22) includes ,

a curved, hooked stylus portion (22a - 22¢) in one plane
approximately parallel to a direction of sliding relative to said electrode
portion (5) when said tip end portion is brought into contact with said
electrode portion (5),

a tip end portion of said hooked stylus portion (22a, 22¢) being in
contact with said electrode portion (5).

.19 .
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