Analyzing probe card scrub margin
or
“Are all of these probes really going
to hit all of these pads?”



Analyzing/Predicting Scrub Margin

e What is scrub margin?

e How is scrub capability determined?

e What parameters determine scrub capability?
e Why not simply specify the key parameters?

e What types of analysis methods or tools are
appropriate?

e How can | best use my existing tools?
e Summary
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Y-axis of Bandpad um

“Raw” SBP

Pad size: 60um x 50um
SBP size: 51um x 30um

X-axis of Bondpad pm
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Y-axis of Bondpad ym

“Alignment Corrected” SBP
Alignment error:

X=-3.2um, Y= -0.8um, Theta =-30.3uRad

SBP size: 44um x 25um
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X-axis of Bondpad pm



Key Parameters
Scrub Mark Size and Location
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Scrub Distributions - TD on Patterned Wafer

Scrub Width - Al Wafer

Scrub Length - Al Wafer
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Actual Parameter Performance Against Specifications

X Scrub Position Error Y Scrub Position Error Scrub Width Scrub Length
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13 Does not 157 Meet 1 Does not 1 Does not
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Qua meet Quar oul meet Qu meet
100.0% maximum 14.29 100.0% maximum 7.291 100.0% maximum  17.670 100.0% maximum  28.967
99.5% 7.37 99.5% 4.444 99.5% 16.466 99.5% 28.062
97.5% 6.06 97.5% 3.563 97.5% 14.989 97.5% 27.194
90.0% 4.54 90.0% 2.362 90.0% 13.424 90.0% 25.733
75.0% quartile 2.67 75.0% quartile 1.222 75.0% quartile  12.565 75.0% quartile  24.327
50.0% median 0.10 50.0% median 0.064 50.0% median  11.840 50.0% median  22.691
25.0% quartile -2.79 25.0% quartile  -1.202 25.0% quartile  11.147 25.0% quartile  20.650
10.0% -4.51 10.0% -2.476 10.0% 10.513 10.0% 18.637
2.5% -6.16 2.5% -3.767 2.5% 9.808 2.5% 17.006
0.5% -7.58 0.5% -4.600 0.5% 9.235 0.5% 14.991
0.0% minimum -9.04 0.0% minimum  -7.058 0.0% minimum 6.926 0.0% minimum 9.886

* Three of four key
parameter distributions
not meeting tolerance
stack up specifications

e Can choose to drive
improvement efforts on
individual specifications

Or

» Can assess aggregate
product performance and
requirements through an
SBP approach
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“Alignment Corrected” SBP
SBP size: 45um x 29um
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Periphery

Interior
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Different requirements for the probe card
depending on location in the array



Differences among metrology tools
means the SBP approach is more of
an “apples to apples” analysis in
determining scrub capability



Scrub Mark Position (um)

Actual Scrub Position vs. X Error Metrology

Metrology
system to
scrub mark
correlation

Metrology Tool Measurement
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Probe Card Scrub Capability Summary

e Probe card scrub capability

e Measurement considerations
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