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Abstract
Low-level and stable contact
resistance is imperative for wafer testing
yield. In general, the efficient way to
control contact resistance is using online cleaning (probe polish) during wafer
testing, but a strength clean pad will
bring much abrasive and reduce probe
card lifetime. Consequently, scheduled
cleaning procedure has become very
critical issue on wafer testing, especially
on bump wafer.
Introduction
Why the methodology is needed?
We know the DC wafer testing on pads
for years, as time goes by, more and
more RF wafer testing are demanded. In
order to narrow the gap between wafer
testing and final testing, bump pads
process is necessary. So, special probe
card and special clean pad for bump
probing is the next step we want to
research.

Experiment and Results
On this topic, we use 6 new
membrane probe cards and 6 different
type clean pads as Figure.1 and Figure.2
to provide a optimization methodology
which is based on ”Probe Card Cleaning
Media Survey” [1] to choose the most
suitable clean pad we want to use on
bump wafer testing. There are totally 2
Measurements (Accelerated Wear Test
and SEM Inspection) and 3 Parameters
(Cdebris, Yield and Wear rate) in this
methodology.
In Accelerated Wear Test, we need
to touch the clean times target 15K
during the wafer testing and on wafer
touchdown will also reach to 450K.
Through this test, we can get the tip
length variation (Wear rate) by ASA,
particle images (Cdebris) by SEM
inspection and also wafer yields (Yield).
One of the most important thing in this
experiment is to define parameter Cdebris
which can be broke down to 3 elements,
particle size, frequency and location.
Once giving them each different weight,
we can get the formula as below:
Cdebris = 0.7(Rparticle) + 0.2(Ftip)
+ 0.1(Fmemb)
Rparticle means the particle size, Ftip
means how often the particle will appear
to the tip and Fmemb means how many
times the particle will appear to the

membrane. Figure.4 shows the Ranking
mechanism to above 3 elements.
Due to reduce the risk in this
experiment, we separated it to 4 steps for
each one new membrane probe card as
Figure.3. End of each step always do the
ASA & SEM measurement and average
all the final data we get. After the
experiment is finished, we can draw a
chart to show the clean pads
performance.
Figure.5 is the final results and chart
of P1 to P6 clean pads experiments. The
results are positive correlation to the real
data which is provided by itself vendor.
P1 & P2 are lapping film type which has
1.84~2.28um wear on the probe tips and
1.98~2.76 Cdebris value. P3 & P4 are
filled elastomers type which has the
0.27um wear, and 3.53~7.23 Cdebris
value. P5 & P6 are abrasive coated
foams type which has 0.61~0.96um wear
and 4.68~5.51 Cdebris value.
Based on the sequence we have as
Figure.5, we filter P1 & P2 & P5 & P6
first, then filter P5 & P6 second and P6
is the only one clean pads to meet our
needs. In order to verify this conclusion,
we put clean pad P6 in production line
and test 4 bump wafers with RF test item,
the clean pad P6 still has the best wafer
yield and also match our results.
Figure.6 is the wafer map and Figure.7
& 8 is the histogram chart of RF test
item.

Conclusion
Though this methodology we can
use less cost and get more efficiency to
find out the suitable clean pads P6 for
bump wafer testing. P3 & P4 is acting in
silicone resin layer, the abrasive ability
is weakness and also cause the lower
wafer yield. P1 & P2 also can get good
Cdebris value, but the wear is large that
will cause too much cost.
In the future, any new clean pads
would be follow this methodology to do
the performance checking and record in
database. Next time we can quickly
choose the clean pad we want to use.
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Fig.1 6 different type clean pads

Fig.4 Ranking and Numeralization for the
particle on the probe tip.

Fig.2 Probe tip and membrane probe card core

Fig.5 Experiment results and chart (Wear-Nor.
means the data with normalize)

Fig.3 Working flow of the full experiment

Fig.5 Judgment sequence and rule

Fig.6 wafer map

Fig.8 Histogram chart for second P1 & P6 whole
wafer testing

Fig.7 Histogram chart for first P1 & P6 whole
wafer testing

