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ing plate to be leveled. A method for mounting in a probe
machine such a system for cleaning of probe contacts is
provided. The method includes connecting the base plate
in the probe machine; connecting the cleaning plate to the
base plate with the adjustable attachment means by mount-
ing one of the adjustable attachment means as a reference,
and mounting the two other adjustable attachment means
for adjusting the level of the cleaning plate; and leveling
the cleaning plate with the aid of measuring means for
measuring distance held by the probe machine. The level-
ing includes repeating the following steps until the desired
level is reached: moving the measuring means to a place
on the cleaning plate top area that is substantially above
the adjustable attachment means used as a reference and
measure a reference value with the measuring means; mov-
ing the measuring means to a place on the cleaning plate
top area that is substantially above one of the two ad-
justable attachment means for adjusting the level and ad-
just that attachment means until the measuring means reads
substantially the same as the reference value; and moving
the measuring means to a place on the cleaning plate top
area that is substantially above the other of the two ad-

justable attachment means for adjusting the level and adjust that attachment means until the measuring means reads substantially
the same as the reference value.
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Prober Cleaning Block Assembly

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 61/121,012
filed on December 9, 2008, entitled “PROBER CLEANING BLOCK ASSEMBLY”, which

is incorporated herein in its entirety.

TECHNICAL FIELD

The technical field of the present invention relates to cleaning of a probe in a wafer
probing machine. More particularly, the present invention relates to a system for cleaning
contacts of a probe and a method for mounting a cleaning plate for a probe in a probe

machine.

BACKGROUND

In recent years, attention has been given to cleaning of probes, especially in the field
of semiconductor (IC) fabrication. In conventional semiconductor fabrication, wafers, prior
to being cut into individual chips, are tested by a probe, also known as probe card, to evaluate
if the function of the semiconductor chips thereon is normal. During testing, a plurality of
probe needles or pins of the probe physically contact the testing pads on the wafer under test
to measure the electrical properties of semiconductor devices formed on the wafer. For
inspection in a wafer probing machine, the wafer is placed on the main chuck, which is
movable in the X, Y, Z and 0 directions. The wafer is index-fed by moving the main chuck.
The probe pins or needles of the probe card are brought into contact with the electrode pads
of the chips on the wafer that is being index-fed during inspection. The electrodes of the
chips are electrically connected to a tester, so as to inspect the electric characteristics of the
chips.

However, after long use and in order to achieve reliable electric connection between
the probe needles and the electrode pads, the probe needle tips are usually contaminated by
various metal particles and their oxides. This influences the accuracy of the testing results
during testing and lowers the test quality. The probe card is therefore cleaned to remove the

residue on the probe tips after long use.
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The tip ends of a plurality of probe needles may be supported on a probe card at one
end. The probe needles are arranged in such a manner that they can simultancously be
brought into contact with the electrodes on the chips. A probe needle array can cover a large
area and 400 to 500 probe needles may be present. It is desirable that a cleaning unit for the
probe achieves to clean existing and future probe card arrays.

It is further desirable to clean these probe needles efficiently and safely. Additionally,
such probe needle tips must maintain the same level. The array of probe needles should
desirably be in the same level as a cleaning block when the needles are cleaned. If a probe
would be cleaned irregularly, then the probe needle tips may not contact the chip properly
and the test result would be influenced.

The moving range of the wafer chuck also put its restriction on how the cleaning may
be performed. The available space within a wafer probing machine also restricts the
cleaning. It is desirable that a cleaning system physically fit in a probe machine, such as for
example the UF200 or the APM90, without interfering with adjacent mechanical components
and/or control software. Consequently, there is a need to consider the shape and size of the
available space in a probe machine and/or the requirements set by a probe, such as for
example smoothness and level.

Additionally, it is always desirable to speed up the processing time, for example probe
die yields, of a probe machine. A decrease in probe testing time is preferred, especially in
existing cleaning units. For example, existing methods and/or machines call for a product
wafer to be offloaded and then a cleaning wafer loaded onto the wafer chuck. Then the
cleaning is performed by the probe card engaging the needles of the probe card with the
cleaning wafer. Hereafter, the product wafer must be reloaded, followed by a sufficient time
for the wafer to heat up to process temperature, and then the probing may resume. Increase

in the needle or probe tip cleaning frequency without increasing test times is desirable.

SUMMARY

According to one embodiment a system for cleaning probe contacts may include a
base plate and a cleaning plate. The base plate may include three mounting means for
receiving each an adjustable attachment means, and means for connecting the base plate to a
probe machine. The cleaning plate may include three holding means for receiving the

respective adjustable attachment means, and a top area for cleaning probe contacts.
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Preferably the top area is between 60-100 mm times 75-100 mm, and the adjustable
attachment means allows the cleaning plate to be leveled.

According to one embodiment a method for mounting in a probe machine a system
for cleaning probe contacts may be provided. The system may include a base plate
comprising three mounting means for receiving each an adjustable attachment means, and

means for connecting the base plate to a probe machine; and a cleaning plate comprising

for cleaning probe contacts; wherein the top area is between 60-100 mm times 75-100 mm,
and the adjustable attachment means allows the cleaning plate to be leveled. The first step of
the method may be connecting the base plate in the probe machine. The second step of the
method may be connecting the cleaning plate to the base plate with the adjustable attachment
means by mounting one of the adjustable attachment means as a reference, and mounting the
two other adjustable attachment means for adjusting the level of the cleaning plate. The third
step of the method may be leveling, with the aid of measuring means for measuring distance
held by the probe machine, the cleaning plate by repeating the following steps until the
desired level is reached: moving the measuring means to a place on the cleaning plate top
area that is substantially above the adjustable attachment means used as a reference and
measure a reference value with the measuring means; moving the measuring means to a place
on the cleaning plate top area that is substantially above one of the two adjustable attachment
means for adjusting the level and adjust that attachment means until the measuring means
reads substantially the same as the reference value; and moving the measuring means to a
place on the cleaning plate top area that is substantially above the other of the two adjustable
attachment means for adjusting the level and adjust that attachment means until the
measuring means reads substantially the same as the reference value.

At least one of the embodiments may provide a system for cleaning large probe
arrays. At least one of the embodiments may provide a method for mounting in a probe
machine a system for cleaning large probe arrays. Such a system and method may achieve to
clean existing and future probe card arrays of a large size, for example probe cards having
several hundreds of probe needles.

At least one of the embodiments may clean these probe needles efficiently and safely

and/or maintain the same level when cleaning the probe contacts. Such embodiments may
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assure proper contact between the probe contacts and the chip and therefore not influence the
test result.

At least one of the embodiments may allow cleaning to be performed in probe
machines, such as for example the UF200 or the APM90, without interfering with adjacent
mechanical components and/or control software. Such embodiments may consider the shape
and size of the available space in a probe machine and/or the requirements set by a probe,
such as for example smoothness and level.

At least one embodiment may improve overall probe die yields by reducing probe
contact resistance without increasing probe processing test time per wafer. As a result,
specific device cleaning requirements may reduce testing time on many products.

At least one embodiment allows gains in probe die yields by arranging the cleaning
system adjacent to the wafer chuck in the probe machine. Hereby the X/Y stage need only
move a short distance when the programmed cleaning interval is initiated to position the
cleaning block to engage and clean the probe card needles, thus lowering contact resistance.

Other technical advantages of the present disclosure will be readily apparent to one
skilled in the art from the following description and claims. Various embodiments of the
present application obtain only a subset of the advantages set forth. No one advantage is
critical to the embodiments. Any claimed embodiment may be technically combined with

any preceding claimed embodiment(s).

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate presently preferred embodiments of the invention, and together with
the general description given above and the detailed description of the preferred embodiments
given below, serve to explain, by way of example, the principles of the invention.

FIGURE 1 illustrates an example of an embodiment of a cleaning plate.
FIGURE 2 illustrates a view along line A - A in FIGURE 1.

FIGURE 3 illustrates an example of an embodiment of a base plate.
FIGURE 4 illustrates a view along line B - B in FIGURE 3.

FIGURE 5 illustrates an exemplary embodiment of the views of FIGURES 2 and 4

and how they may be mounted to a probe machine.
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FIGURE 6 illustrates measuring means engaging the cleaning plate illustrated in
FIGURE I.

FIGURE 7 illustrates a flow chart of an exemplary method of an embodiment.

DETAILED DESCRIPTION

Preferred embodiments and their advantages are best understood by reference to
FIGURES 1 to 7, wherein like numbers are used to indicate like and corresponding parts. A
wafer probing machine may test electric characteristics of one or more chips created on a
wafer. The test is made by probe contacts of a wafer prober contacting each chip of a wafer
on the wafer chuck of a wafer probe machine. By this testing, chips are sorted into good or
defective chips. The hereinafter described exemplary system may be used for cleaning such
probe contacts and the hereinafter described exemplary method may be used for mounting in
a probe machine such a system for cleaning of probe contacts.

FIGURE 1 illustrates an exemplary embodiment of a cleaning plate 100. The
cleaning plate 100 comprises three holding means in the preferred shape of three blind
threaded holes 110, 120, and 130. The cleaning plate 100 may be substantially rectangular.
One holding means 110 is situated approximately in one of the four corners of the cleaning
plate 100, for example at the front left hand corner as indicated in FIGURE 1. One holding
means 120 is situated approximately in one of the other three corners of the cleaning plate
100, for example at the rear right hand corner as indicated in FIGURE 1. One holding means
130 is situated approximately in one of the other two corners of the cleaning plate 100, for
example at the rear left hand corner as indicated in FIGURE 1. In this way each holding
means may be located in a respective corner of the cleaning plate 100 and located such that
they form a triangular basis for holding and supporting the cleaning plate 100. The holding
means may be two or four in numbers, but the preferred embodiment has three.

According to one embodiment, the cleaning plate 100 has a top area 140 as illustrated
in FIGURE 6. The rectangular size of the top area 140 is illustrated with the letters X and Y.
X may be between 50 and 150 mm and Y may be between 50 and 150 mm. Preferably, X
may be between 60 and 100 mm and Y may be between 75 and 100 mm. According to one
embodiment, for a specific probe machine, such as for example a UF200, X may be 100 mm
and Y may be 100 mm. According to another embodiment, for a specific probe machine,

such as for example an APM90, X may be 95 mm and Y may be 60 mm. These rectangular
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sizes allows the cleaning plate 100 to effectively clean large probe arrays, for example probe
arrays with 400 to 500 or more probe needles, while not interfering with components of a
probe machine.

According to one embodiment, the top area 140 may be covered with a
cleaning film 145. This cleaning film 145 is illustrated in FIGURES [, 2 and 5; however not
in FIGURE 6 because here the cleaning plate 100 is illustrated in the process of being leveled
by a measuring means 640 engaging the top area 140. The cleaning film 145 may be attached
to the cleaning plate 100 after the cleaning plate 100 has been installed and leveled to avoid
damaging the cleaning film 145. The cleaning film may preferably be ITS Probe Scrub™.
Instead of the cleaning film 145 a tungsten carbide layer may be used. The cleaning film 145
may cover the whole top area 140 on the side of the cleaning plate that is opposite the side
comprising the holding means 110, 120, and 130.

Turning to FIGURE 2, a view along line A - A in FIGURE 1 is illustrated. The
holding means 110 may be situated in the direction of, or an area approximately close to, the
front left hand corner of the cleaning plate 100. The holding means 120 may be situated in
the direction of, or an area approximately close to, the rear right hand corner of the cleaning
plate 100. The holding means 130, not shown in the view A - A, may be situated in the
direction of, or an area approximately close to, the rear left hand corner of the cleaning plate
100. These holding means has been illustrated as blind threaded holes, but may be any
suitable means for holding the cleaning plate 100.

Turning to FIGURES 3 and 4, a base plate 300 is illustrated. The base plate 300
comprises mounting means 310, 320, and 330 for receiving adjustable attachment means for
connecting the base plate 300 with the cleaning plate 100, and means 340, 342, and 344 for
connecting the base plate 300 to a probe machine.

FIGURE 3 illustrates an example of an embodiment of the base plate 300. The base
plate 300 may have three mounting means in the preferred shape of openings 310, 320, and
330 corresponding to the three holding means in the preferred shape of three blind threaded
holes 110, 120, and 130 of the cleaning plate 100. These mounting means allows for
adjustable attachment means to connect the base plate 300 with the cleaning plate 100. The
mounting means may be two or four in numbers, or any other suitable numbers, but the

preferred embodiment has three.
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Additionally, the base plate 300 may have means for connecting the base plate 300 to
a probe machine. According to one embodiment, the means 340, 342, and 344 for connecting
the base plate 300 to a probe machine may be counter bored holes 340, 342, and 344 for
allenhead cap screws. Hereby the base plate 300 may be connected to a part, for example to a
mount close to or on a wafer chuck, of a probe machine. The means for connecting may be
two or four in numbers, but the preferred embodiment has three. The means 340, 342, and
344 for connecting the base plate 300 to a probe machine may be orientated in the corners of
a triangular shape to allow for holding and supporting the base plate 300 securely.

According to one embodiment, the base plate 300 may have one or more passages
350. Such a passage 350 may allow parts of the probe machine not to interfere with the base
plate 300 supporting the cleaning plate 100. For example, a camera leadscrew of the probe
machine may be allowed to enter such a passage 350.

FIGURE 4 illustrates a view along line B - B in FIGURE 3. The mounting means 310
may be situated in the direction of, or an area approximately close to, the front left hand
corner of the base plate 300. The mounting means 320 may be situated in the direction of, or
an area approximately close to, the rear right hand corner of the base plate 300. The
mounting means 330, not shown in the view B - B, may be situated in the direction of, or an
area approximately close to, the rear left hand corner of the base plate 300. These mounting
means have been illustrated as holes; however any means for receiving attachment means for
connecting the base plate 300 with the cleaning plate 100 may be used.

According to one embodiment, the system for cleaning probe contacts may be
mounted as illustrated in FIGURE 5. Here the exemplary embodiments illustrated in the
views of FIGURES 2 and 4 are mounted on a motor controlled mounting frame 550, which in
turn may be mounted on a wafer chuck 500 in a probe machine. The mounting frame 550
may be movable in the Z direction, independently of the usual directions X, Y, Z, and 6 of the
wafer chuck. This up and down movement of the mounting frame 550 may be referred to as
the F direction and has been illustrated with a double arrow indicated with letter F in
FIGURE 5. The mounting frame 550 may for example be a mounting flange and movable in
the F direction independently from the Z movement of the wafer chuck.

According to one embodiment, the base plate 300 may be connected to the mounting
frame 550 by means of, for example three cap screws 460. Two of these cap screws 460 have

been illustrated in FIGURE 5. Hereby the base plate 300 may be mounted in the probe
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machine and allows for the cleaning plate 100 o be supported on the base plate 300 and
leveled with respect to the probe machine, for example with respect to the wafer chuck 500 or
a probe within the probe machine. The screws 460 may each have a washer, preferably a
split washer, to lock the screws securely.

According to one embodiment, the cleaning plate 100 is connected to the base plate
300 by adjustable attachment means. The adjustable attachment means may be three screws
of which two screws 410 and 420 have been illustrated in FIGURE 5. The third screw is
identical with screw 420 and has therefore been omitted. Each of the three screws may have
two nuts 450, 451, 452, and 453.

Screw 410 may be threaded into the blind threaded hole 110; subsequently a first nut
450 may be threaded onto the screw, followed by the mounting means 310 of the base plate
300, followed by a second nut 451. In this way the cleaning plate 100 may be connected to
the base plate 300. This adjustment means may be referred to as the reference point. A
washer 440, preferably a split washer, may be additionally mounted onto the screw 410
between the cleaning plate 100 and the base plate 300. The washer 440 may be mounted on
either side of the first nut 450. This washer 440 assures that the other two adjustment means
may be adjusted in the Z direction, even if all nuts have the same thickness. In other words,
the washer 440 ensures that a gap between the base plate 300 and the cleaning plate 100 at
the front left corner (the reference point) will not interfere with a gap and leveling at the two
back corners. If the nut 450 at the front left reference position would be thinner then the two
nuts at the back positions, it may prevent an operator from being able to set the proper level
of the cleaning plate 100.

The second screw 420 may be threaded into the blind threaded hole 120; subsequently
a first nut 452 may be threaded onto the screw, followed by the mounting means 320 of the
base plate 300, followed by a second nut 453. The third screw that connects the blind
threaded hole 130 with the mounting means 330 has been omitted because it is identical to
the second screw 420. The third screw may be threaded into the blind threaded hole 130,
subsequently a first nut may be threaded onto the screw, followed by the mounting means
330 of the base plate 300, followed by a second nut. In this way the cleaning plate 100 may
be connected to the base plate 300.

Turning to FIGURES 6 and 7, a method for mounting in a probe machine a system for

cleaning of probe contacts is illustrated, especially how to level the cleaning plate 100 with
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respect to the probe machine. The larger a cleaning plate is made, the more important and the
more difficult, if not impossible, it becomes to level that cleaning plate so that proper
cleaning of all contact needles may be performed. Similar, a cleaning plate can simply not be
made arbitrary large because of the physical limitations within the probe machine in which it
must be placed.

FIGURE 6 illustrates measuring means 640 engaging the cleaning plate 100
illustrated in FIGURE 1. The measuring means 640 may for example be a dial indicator or
any other type of measuring means capable of measuring linear displacement. In an attempt
to disclose by example the basic principles as clearly as possible of mounting and leveling the
cleaning plate 100, the three adjustment means have been schematically llustrated as one
adjustable attachment 650 that has been fixed and two adjustable attachment means 660 that
allows for adjustment. The adjustable attachment 650 that has been fixed connects the
holding means 110 to the probe machine via the base plate 300, which has been omitted in
FIGURE 6 for the sake of clarity. The two adjustable attachment 660 that allows for
adjustment connect the holding means 120 and 130, respectively, to the probe machine via
the base plate 300, which has been omitted in FIGURE 6 for the sake of clarity.

The measuring means 640 may be connected via suitable means, indicated
schematically as reference number 670 in FIGURE 6, to a probe machine 680 in which the
cleaning plate 100 is installed. Hereby the measuring means 640 may measure the distance in
the Z direction that different areas of the cleaning plate have with respect to the probe
machine, or part of the probe machine such as for example the wafer chuck.

On the top area 140 of the cleaning plate 100 above the holding means 110 an area
610 has been marked. The area 610 may be referred to as the reference area 610, because this
area may be used as a reference for leveling the cleaning plate 100. The area 610 may be the
area substantially above the holding means 110 of the top area 140. The area 610 may be
substantially equal to the corner corresponding to the holding means 110 of the cleaning plate
100. As an example, the area 610 may be about | to 5 times the corresponding area that the
holding means 110 takes, for example as a blind hole. The measuring means 640 may be
placed on the area 610 to set a reference value, for example zeroing the measuring means.

On the top area 140 of the cleaning plate 100 above the holding means 120 an area
620 has been marked. The area 620 may be the area substantially above the holding means

120 of the top area 140. The area 620 may be substantially equal to the corner corresponding
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to the holding means 120 of the cleaning plate 100. As an example, the area 620 may be
about 1 to 5 times the corresponding area that the holding means 120 takes when being blind
holes. As an other example, the area 620 may be substantially a corner area suitable for, and
at least large enough for, engaging the measuring means 640 with the area 620. The
measuring means 640 may be moved to engage the area 620 to measure the distance (in the Z
direction) that the area 620 is off set from the reference area 610. Hereby a value is given of
the amount that the adjustment means 660 connected to the holding means 120 should be
adjusted to level the cleaning plate 100. In this way the area 620 may be brought to the same
level (in the Z direction) as the reference area 610. More specifically, the distance between
the area 620 and the corresponding corner of the base plate may be adjusted.

On the top area 140 of the cleaning plate 100 above the holding means 130 an arca
630 has been marked. The area 630 may be the area substantially above the holding means
130 of the top area 140. As an example, the area 630 may be about 1 to 5 times the
corresponding area that the holding means 130 takes, for example as a blind hole. As an
other example, the arca 630 may be substantially a corner area suitable for, and at least large
enough for, engaging the measuring means 640 with the area 630. The measuring means 640
may be placed on the area 630 to measure the distance (in the Z direction) that the area 630 is
off set from the reference area 610. Hereby a value is given of the amount that the
adjustment means 660 connected to the holding means 130 should be adjusted to level the
cleaning plate 100. The area 630 may be brought to the same level (in the Z direction) as the
reference area 610. More specifically, the distance between the area 630 and the
corresponding corner of the base plate may be adjusted.

According to at least one embodiment, the cleaning plate 100 may be leveled by
measuring a reference value, or setting the measuring means 640 to zero when engaging, for
example, the area 610 and subsequently adjusting the other two areas 620 and 630 to the
same level using the measuring means 640. Hereafter, the measuring means 640 may
measure a new reference value, or setting the measuring means 640 again to zero when
engaging the reference area 610 and subsequently adjusting the other two areas 620 and 630
to the same level again using the measuring means 640. This may be repeated until the
measuring means 640 may indicate that the areas 610, 620, and 630 have the same level, or
are within the required level tolerance. According to an embodiment, the level of the

cleaning plate 100 is required to be less than 15 pm. In other words, the difference between
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the areas 610, 620, and 630 may be less than 15 pm. Alternatively, one of the areas 620 or
630 could be used as reference area and the other two areas may be adjusted accordingly. In
an embodiment with more or less than three adjustment means, any area may be used as the
reference area while the remaining areas may be adjusted.

FIGURE 7 illustrates a flow chart of an exemplary method 700 of an embodiment for
mounting in a probe machine a system for cleaning of probe contacts. According to one
embodiment, method 700 preferably begins at step 710. As noted above, teachings of the
present disclosure may be implemented in a variety of configurations of the system. As such,
the preferred initialization point for method 700 and the order of the steps 710 to 730 may
depend on the implementation chosen. At step 730 the leveling may be performed by the
three steps 732, 734, and 736. The three steps 732, 734, and 736 may be taken in any order
resulting in leveling and step 732 may be repeated in between the other two steps 734 and
736. Example of orders of the steps may be: 732, 736, and 734; or 732, 734, 732, and 736.

According to one embodiment, the method 700 is for mounting in a probe machine
the system for cleaning of probe contacts described above or any other suitable system. Such
a system may comprise a base plate comprising three mounting means for receiving each an
adjustable attachment means, and means for connecting the base plate to a probe machine;
and a cleaning plate comprising three holding means for receiving the respective adjustable
attachment means, and a top area for cleaning probe contacts. Further, the top area may be
between 60-100 mm times 75-100 mm, and the adjustable attachment means allows the
cleaning plate to be leveled with respect to the probe machine, preferably a wafer chuck
within the probe machine.

At step 710, the base plate may be connected to a probe machine. According to an
embodiment, the base plate may be mounted on a mounting frame, which in turn may be
mounted on a wafer chuck in a probe machine. The mounting may be effected by means of,
for example three cap screws, connecting the base plate to the mounting frame. Hereby the
base plate may be mounted in the probe machine and allows for the cleaning plate to be
supported on the base plate and leveled with respect to the probe machine, for example with
respect to the wafer chuck or a probe within the probe machine.

At step 720, the cleaning plate may be connected to the base plate. According to an
embodiment, connecting the cleaning plate to the base plate with the adjustable attachment

means may be done by mounting one of the adjustable attachment means as a reference, and
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mounting the two other adjustable attachment means for adjusting the level of the cleaning
plate. Hereby the cleaning plate may be leveled and connected to the base plate.

At step 730, the cleaning plate is leveled, preferably with reference to the probecard
holder tray in the probe machine. According to an embodiment, leveling the cleaning plate
may be done by repeating the following steps 732, 734, and 736 until the desired level is
reached. The step 732 may also be performed in between the two subsequent steps 734 and
736. The leveling may be done with the aid of measuring means for measuring distance held
by the probe machine. Such measuring means may for example be a dial indicator.

At step 732, the measuring means may be used to create a reference value, for
example by zeroing the measuring means, at substantially one corner of the cleaning plate,
preferably the reference area as mentioned above. According to an embodiment, the
measuring means may be moved to a place on the cleaning plate top area that is substantially
above the adjustable attachment means used as a reference and measure a reference value
with the measuring means. Hereby a reference value may be created that can be used for
setting the other adjustable measuring means. This step 732 may also be performed in
between the two subsequent steps 734 and 736.

At step 734, the measuring means may be moved to substantially one other corner of
the cleaning plate and that corner may be adjusted with reference to the reference value.
According to an embodiment, the measuring means may be moved to a place on the cleaning
plate top area that is substantially above one of the two adjustable attachment means for
adjusting the level and adjust that attachment means until the measuring means reads
substantially the same as the reference value. Hereby the cleaning plate may be leveled.

At step 736, the measuring means may be moved to substantially a further corner of
the cleaning plate and that corner may be adjusted with reference to the reference value.
According to an embodiment, the measuring means may be moved to a place on the cleaning
plate top area that is substantially above the other of the two adjustable attachment means for
adjusting the level and adjust that attachment means until the measuring means reads
substantially the same as the reference value. Hereby the cleaning plate may be leveled.

According to one embodiment, the adjustable attachment means may comprise three
screws and two nuts for each screw and the adjustments are made by turning the nuts. This

may allow for the cleaning plate to be adjusted to any desired distance from the base plate.
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According to one embodiment, the cleaning plate may be mounted in a UF200 or a
APMO90 wafer probe machine. This may allow for a high die yield for large probe arrays in
such machines.

According to one embodiment, the method may further comprise the step of initially
cooling the chuck in the probe machine and allowing the machine to stabilize. Preferably the
chuck is cooled to 30 degrees Celsius and the machine allowed to stabilize for 30 minutes.
Hereby the mounting of the system and the leveling of the cleaning plate may not be
adversely effected by temperature differences within the probe machine.

According to one embodiment, the leveling may be made to an accuracy of 5 um. At
least one embodiment of the system described above allows for such a high degree of level.
With a level of at least 15 um large contact arrays of probes may be cleaned.

According to one embodiment, the measuring means may be a dial indicator.  Any
measuring means capable of measuring distance may be used, and a dial indicator is only a
preferred measuring means.

According to one embodiment, a washer may be placed on the screw used as
reference point between the cleaning plate and the base plate. This washer separates the
cleaning plate from the base plate at one of the corners more than the other corners. Hereby
the other corners allow the cleaning plate to be leveled.

According to one embodiment, the method may further comprise. after the cleaning
plate has been leveled, a step of applying a cleaning film to the cleaning plate. By applying
the cleaning film after the leveling has been done, the cleaning film is not damaged by the
leveling. This in turn improves the cleaning properties of the system.

According to one embodiment, the method may further comprise that the step of
moving the measuring means to a place on the cleaning plate top area that is substantially
above the adjustable attachment means used as a reference and measure a reference value
with the measuring means, is repeated after each step of moving the measuring means to a
place on the cleaning plate top area that is substantially above one of the two adjustable
attachment means for adjusting the level and adjust that attachment means until the
measuring means reads substantially the same as the reference value. The step of measuring
a reference value that may be used to adjust and level the other corners of the cleaning plate
may be done each time before adjusting any one of the corners of the cleaning plate. This

may allow for a more accurate and less time consuming leveling.
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According to one embodiment, the method may be part of manufacturing an
integrated circuit, such as a chip or semiconductor. The integrated circuit may be part of any
electronic device. The method may be used for manufacturing such an electronic device.

At least one embodiment of the method may be implemented using at least one
embodiment of the system described above or any other system operable to implement an
embodiment of the method. In certain embodiments, at least one embodiment of the method
may be implemented partially in software embodied in computer-readable media.

In operation, the system is mounted in a probe machine. The operation system may
be adopted to use the new system for cleaning a probe array at specific intervals. The
operation system may be at least partially a computer implemented operating system.

The method and system improve die yield. The use of the described system and
method has resulted in the percent of faulty detections made by a probe to be lowered. An
increase of at least one percent in die yield is noted when the method and system is
introduced in a probe machine.

The system discussed above may be used for cleaning probes when testing wafers and
the method discussed above mounts such systems accurately within a probe machine for
testing wafers. The invention, therefore, is well adapted to carry out the objects and attain the
ends and advantages mentioned, as well as others inherent therein. While the invention has
been described and is defined by reference to particular preferred embodiments of the
invention, such references do not imply a limitation on the invention, and no such limitation
is to be inferred. The invention is capable of considerable modification, alteration, and
equivalents in form and function, as will occur to those ordinarily skilled in the pertinent arts.
The described preferred embodiments of the invention are exemplary only, and are not
exhaustive of the scope of the invention. Consequently, the invention is intended to be
limited only by the spirit and scope of the appended claims, giving full cognizance to

equivalents in all respects.
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WHAT IS CLAIMED IS:

I. A system for cleaning probe contacts, comprising:

a base plate comprising three mounting means for receiving each an adjustable
attachment means, and means for connecting the base plate to a probe machine; and

a cleaning plate comprising three holding means for receiving the respective
adjustable attachment means, and a top area for cleaning probe contacts;

wherein the top area is between 60-100 mm times 75-100 mm, and the adjustable

attachment means allows the cleaning plate to be leveled.

2. The system according to claim |, wherein the system further comprises:
three adjustable attachment means comprising each a screws and two nuts for each

SCrew.

3. The system according to claim 2, wherein each holding means in the cleaning plate

is a blind threaded hole, and each mounting means in the base plate is an opening.
4. The system according to claim 3, wherein the three screws are attached to the three
blind threaded holes in the cleaning plate, respectively; each screw holding the base plate

through each opening, respectively, with the two nuts on each side of the base plate.

5. The system according to claim 4, wherein one screw has a washer between the

cleaning plate and base plate, for allowing adjustment space for the other two screws.

6. The system according to claim 2, wherein one screw is 10 mm longer than the

other two.

7. The system according to claim 1, wherein the top area of the cleaning plate

comprises a cleaning film material or a tungsten carbide layer.
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8. The system according to claim 1, wherein the cleaning plate is 100 mm times 100
mm when mountable in a UF200 probe machine or the cleaning plate is 95 mm times 60 mm

when mountable in an APM90 probe machine.

9. The system according to claim 1, wherein the system is arranged on a wafer chuck

in a probe machine and is movable in the axial directions of the wafer chuck.
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10. A method for mounting in a probe machine a system for cleaning of probe
contacts, the system comprising:
a base plate comprising three mounting means for receiving each an adjustable
attachment means, and means for connecting the base plate to a probe machine; and
a cleaning plate comprising three holding means for receiving the respective
adjustable attachment means, and a top area for cleaning probe contacts;
wherein the top area is between 60-100 mm times 75-100 mm, and the adjustable
attachment means allows the cleaning plate to be leveled,
the method comprising the step of:
connecting the base plate in the probe machine;
connecting the cleaning plate to the base plate with the adjustable attachment means
by mounting one of the adjustable attachment means as a reference, and mounting the two
other adjustable attachment means for adjusting the level of the cleaning plate; and
leveling, with the aid of measuring means for measuring distance held by the probe
machine, the cleaning plate by repeating the following steps until the desired level is reached:
moving the measuring means to a place on the cleaning plate top area that is
substantially above the adjustable attachment means used as a reference and measure a
reference value with the measuring means;
moving the measuring means to a place on the cleaning plate top area that is
substantially above one of the two adjustable attachment means for adjusting the level and
adjust that attachment means until the measuring means reads substantially the same as the
reference value: and
moving the measuring means to a place on the cleaning plate top area that is
substantially above the other of the two adjustable attachment means for adjusting the level
and adjust that attachment means until the measuring means reads substantially the same as

the reference value.

11. The method according to claim 10, wherein the adjustable attachment means
comprising three screws and two nuts for each screw and the adjustments are made by

turning the nuts.
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12.

The method according to claim 10, wherein the cleaning plate is mounted in a

UF200 or an APM90 wafer probe machine.

13. The method according to claim 10, wherein the method further comprises the step
of initially cooling the chuck to 30 degrees Celsius in the probe machine and allowing the

machine to stabilize for 30 minutes.

14. The method according to claim 10, wherein the leveling is made to an accuracy of

5 pm.

15. The method according to claim 10, wherein the measuring means is a dial

indicator.

16. The method according to claim 10, wherein a washer is placed on the screw used

as reference point between the cleaning plate and the base plate.

17. The method according to claim 10, wherein the method further comprises, after

the cleaning plate has been leveled, a step of applying a cleaning film to the cleaning plate.

18. The method according to claim 10, wherein the method further comprises that the
step of moving the measuring means to a place on the cleaning plate top area that is
substantially above the adjustable attachment means used as a reference and measure a
reference value with the measuring means, is repeated after each step of moving the
measuring means to a place on the cleaning plate top area that is substantially above one of
the two adjustable attachment means for adjusting the level and adjust that attachment means

until the measuring means reads substantially the same as the reference value.

19. The method according to claim 10, wherein the mounting is part of

manufacturing an integrated circuit or a semiconductor.
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Connecting the base plate in a probe machine.

v

N

Connecting the cleaning plate to the base plate with the adjustable
attachment means by mounting one of the adjustable attachment means

as a reference, and mounting the two other adjustable attachment means

tor adjusting the level of the cleaning plate.

|
\ 4

Leveling the cleaning plate by repeating the following steps until the

desired level is reached, with the aid of measuring means for measuring

distance held by the probe machine.

{—‘ﬁ

v

Moving the measuring means to a place on the cleaning plate top area
that is substantially above the adjustable attachment means used as a

reference and measure a reference value with the measuring means.

v

734

Moving the measuring means to a place on the cleaning plate top area
that is substantially above one of the two adjustable attachment means
for adjusting the level and adjust that attachment means until the

measuring means reads substantially the same as the reference value.

{

\ 4

Moving the measuring means to a place on the cleaning plate top area
that is substantially above the other of the two adjustable attachment
means for adjusting the level and adjust that attachment means until the

measuring means reads substantially the same as the reference value.

\
700

Figure 7




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/067341

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO1R3/00 GO1R31/28
ADD. '

According to Intematibnal Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1R

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 2004/010153 A2 (ORSILLO JAMES E [US]) 1-9
29 January 2004 (2004-01-29)
Y abstract 10-19
- figures

page 2, line 30 - page 4, line 34
page 5, line 28 - page 12, line 15

paragraph [0045]

A US 2003/206031 Al (HARRIS MICHAEL P [US]) 1-19
6 November 2003 (2003-11-06)
abstract
figure 18

paragraphs [0008], [0009]

paragraph [0052] - paragraph [0058]

-/—

Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents :

“A" document defining the general state of the art which is not
considered to be of particular relevance

“E" eartier document but published on or after the international
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
me'l;ns, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the intemational search

13 April 2010

Date of mailing of the intemational search report

21/04/2010

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. {(+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Ruchaud, Nicolas

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/067341
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2007/016599 A1 (ELECTROGLAS INC [USI; 1-19
VOGTMANN MICHAEL [US]; HAGENLOCHER ROLF
[US]; NA) 8 February 2007 (2007-02-08)
abstract
figures 1,2
paragraph [0007] - paragraph [0012]
paragraph [0022]
paragraph [0029] - paragraph [0039]
paragraph [0046] - paragraph [0051]
A US 2004/227532 A1 (ORSILLO JAMES F [USI) 1-19
18 November 2004 (2004-11-18)
abstract
paragraphs [0004], [0011]
paragraph [0060] - paragraph [0068]
figures 5,6A,6B,6C,7,7A
A EP 0 260 024 A2 (TEKTRONIX INC [US]) 1-19
16 March 1988 (1988-03-16)
abstract
figures
column 4, line 20 - column 5, 1ine 36
Y US 5 804 983 A (NAKAJIMA HISASHI [JP] ET 10-19
AL) 8 September 1998 (1998-09-08)
abstract
figures 11,12
column 12, line 7 - column 13, line 40
A US 6 111 421 A (TAKAHASHI SHIGEAKI [JP] ET 1-19
AL) 29 August 2000 (2000-08-29)
abstract
column 18, line 51 - line 65
A GB 2 316 536 A (ADVANTEST CORP [JP1]) 1-19
25 February 1998 (1998-02-25)
abstract
figures 1,2
page 12, line 20 - page 16, line 12
page 17, line 18 - page 18, line 17
page 21, line 8 - page 23, line 25

Form PCT/ISA/210 (continuation of second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2009/067341

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

WO 2004010153 A2 29-01-2004 AU 2003254068 Al 09-02-2004
US 2004020514 Al 05-02-2004

US 2003206031 Al 06-11-2003  NONE

WO 2007016599 Al 08-02-2007 CN 101238380 A 06-08-2008
JP 2009503904 T 29-01-2009
KR 20080042105 A 14-05-2008
US 2007028946 Al 08-02-2007

US 2004227532 Al 18-11-2004  NONE

EP 0260024 A2 16-03-1988 JP 6095127 B 24-11-1994
JP 63075669 A 06-04-1988
us 4751457 A 14-06-1988

US 5804983 A 08-09-1998  NONE

US 6111421 A 29-08-2000 TW 396475 B 01-07-2000

GB 2316536 A 25-02-1998 CN 1176214 A 18-03-1998
DE 19736622 Al 26-02-1998
JP 10058367 A 03-03-1998
SG 66390 Al 20-07-1999
us 5812409 A 22-09-1998

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

