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ol Overview
Objective

Method

— Scrub mark size

— Automated Visual Inspection
— Thermal movement

— Docking deflection

— Auto-z

Design

Design changes

— Materials

— Stiffener modifications
— Overhaul on the docking design

Manufacturability / Production
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Objective

 Evaluate new probe interfaces to confirm
that interface can support high multi-site
designs for bumps and pads devices.

— Moving from 8DUT probe cards to 128DUT
probe cards

 Evaluating how the probe interface
performs with large probe cards with
1,000 to 20,000 probes

 Probing temperatures of -40C to 140C
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Method: Scrub Mark Size

Scrub Mark too small

d Super bond pad of the all the
sites during probing. Scrub
marks need to be within
probe pad area

June 7-10, 2015 %O "RY . SW Test Workshop



Method: Automated Visual
Inspection

Misaligned Probes Wafer Map AVI loss
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Method: Thermal Movement

e Looking at XYZ movement of the probes periodically during the
probe operation

How far did the probe
move from the last optical
alignment
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Method: Deflection

Where on the probe card does the
system move and by how much

Probe card

Applying force and heat

Wafer and prober chuck
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Method: Auto-Z
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Baseline Thermal Movement

Extended pre-soak to get probe card
for thermal stability
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Base Line — Deflection at Temp

Measuring deflection at center and edge of the probe card
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Probing Pattern

80

PCB Wafer Chuck
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Baseline Modeling

et Displacementl

LI (ricran)

When the heat is applied to the edge of the docking hardware
a large dome affect occurs due to temperature applied to the
stiffener
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Baseline Docking Thermal Movement
with Improved Step pattern

Extended pre-soak to get probe card
thermal stability
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Stiffener B Modeling

LY [micron)

2.275e+001

3L 017e+ 001

-G.206e+001

* Model Reproduces Domed Center Shape.
» Center Deflection is +64 um. Measured is ~70.
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Stiffener Type B Thermal Movement

Extended pre-soak to get probe card
thermal stability J
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Stiffener Type B

When the hot prober
chuck is in contact with > W
different areas on the

probe card the

temperature spikes

—— Probe card bottom

——Insert ring lip (Right side)
Top stiffener center

= Top stiffener side
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Stiffener Type C Modeling

U¥ [micrar)
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» Model Predicts Slightly Domed Center Shape.
 Center Deflection is +60 um.
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Stiffener Type C Deflection

—fi—Edge

== Center

Deflection on stiffener type C showed the tendency to
drift during probing
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Stiffener Type C Thermal Movement
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Stiffener Type C Thermal Movement
With Hardware Modification
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Design Type S Auto-z
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Desigh Type S Deflection
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Deflection of design type S does not have

any large movements
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Designh Type S Thermal movement
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Deflection Movement

Probe Card Topside Movement

Stiffener S Design Z
drop happens
Immediately not
requiring any temp
soaking
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Stiffener S

Elapsed Time (min)
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Design Type S AVI Results
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Conclusion

e Measuring the correct features on a probe card
are important to evaluate production
performance.

e Using the correct stiffener material is critical to
controlling probe card performance .

e Docking and stiffener design will have impacts
on how the card reacts at all temperatures.
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