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Overview

e Background

— |ILD study comparison (Probe induced pad damage)

e Contact method
— Electrical
— Visual

e Deprocessing method
— HCL
— AL etch

e Conclusion
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Background

ILD studies done at all Freescale sites, internal
and external
— Different methods used between sites

Develop method how to set the initial prober Z

contact position which can be easily copied

Accurately detect ILD cracking without causing
additional damage

Roll out one method for all sites to follow
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Electrical Contact Test Theory

o P il utilizes the first or last pin contact
test methodology depending on probe card
technology

e A planarity window is set, independent whether
it is first or last pin methodology

e |f the electrical contact test fails the planarity
window, the tester does not start testing
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Electrical Contact Test Applied

e This study used electrical contact test from first
pin

— The electrical contact test had a planarity window of
30 microns

— The planarity window is measured from first pin to
last pin and over travel applied to first pin
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Wafer Setup

e Setup a single wafer with both Electrical and Visual setups
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Probe Mark Examples

e Electrical setup probe mark examples

e 8 touchdowns e 16 touchdowns
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Probe Mark Examples

e Visual setup probe mark examples

e 8 touchdowns e 16 touchdowns
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Probe Mark Depth - Measure

e Measure scrub depth on 8 pads per cell - Same DUT, same pads
used for each cell

X Profile

v Profile
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Probe Mark Depth -Plot

e Comparison of scrub depth by setup method and touchdown
count

Scrub Depth by Setup Wliethod

Electrical setup Wisual setup

TS | Tl G TCOS TD1l6G
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Probe Mark Depth — JMP Analysis

JMP scrub depth analysis

A = Oneway Analysis of Scrub Depth By Method/TDcount

-0.4

o
b

Scrub Depth

Electrical 08 Electrical 16 VWisual 08 Visual 16  Each Pair
Method/TDcount Student's t
0.05

P Oneway Anova
< Means Comparisons
< = Comparisons for each pair using Student’'s t

A Confidence Quantile

t Alpha
2.04847 0.05

A LSD Threshold Matrix
Abs(Dif)-L5D
Electrical 08 Electrical 16 Wisual 08 Visual 16
Electrical 08 -0.11274 -0.09274 0.07851 0142265
Electrical 16 -0.09274 -0.11274 0.05851 012225
Visual 08 0.07851 Q.05851 -0.11274 -0.04899
YWisual 165 014225 012225 -0.04899 -011274
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Chemical Etch Detection

e What is the best method to detect ILD cracking

e 2 methods explored
— Aluminum etch solution
— HCL solution

e Setup of wafer for chemical etch:

— Cleave wafer in center (4 pieces total) to allow for 2 different chemical
etch solutions to be reviewed on 4 full die array

— Submit each center section for chemical etch
— Document pictures of same pads between each etch solution
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Chemical Etch Examples

e Aluminum etch examples
e Scrub Examples e Aluminum etch
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Chemical Etch Examples

e Aluminum etch examples
e Scrub Examples




Chemical Etch Examples

e HCL examples

e Scrub Examples e HCL etch
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Chemical Etch Examples

e HCL examples
e Scrub Examples




Chemical Etch Detection

e Results from ILD inspection:

Probe Temperature 25C
Inspected by Jeff Reeves and Jory Twitchell

Platform Probe ffabe Probe Stresses ILD Results

Technology Betp
Method | Overdrive Touchdowns| Die Inspected Failed

8 24 9

Electrical

16 24 25

3.0mil cobra
8 24 69

24

Wiy
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Conclusion

e The electrical contact methodology provides more
accurate results for “real world” testing.

— The probe mark depth between electrical and visual setups
can range as high as 0.2 microns in depth

— Electrical takes out the variability which can occur between
probe sites

e HCL chemical etch is more effective for indentifying
the ILD damage than aluminum etch

— Damage is visible when using the aluminum etch but requires
a more careful inspection of pads

— Damage is more easily indentified with the HCL solution.
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Follow - Up

e Follow — up work to be completed

— Best probe card parameters (cantilever and vertical
probe cards) for sensitive ILD layers at hot and cold
temperature probing

— Probe card tip diameters affect sensitive ILD layers
more at hot and cold temperature probing than
room temperature probing
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