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A CLEAN START

There's no doubt about it, clean contacts in contactors and sockets work a lot better than dirty ones. So
what better place to start looking at burn-in and test strategies than with a close look at contamination
control and cleaning processes to improve yields, test time and re-test reduction? This session begins
with three hypotheses of the causes for contact contamination, Along with guidance on procedural
changes for improved performance. The next presentation offers a solution to the havoc high
temperature burn-in can wreak on devices under test (DUTs) with a specialized coating process to
prevent solder contamination of contacts and deformation of the solder bumps on the DUT. The final two
presentations examine online cleaning processes. The first focuses on a characterization tool that
determines the effectiveness of online cleaning, while the second is directed at an automatic cleaning
solution for a bowl fed handler used with a RF contactor. Hey, it's a dirty job, but somebody's got to do it.
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BGA Contamination

‘5D\DlPessu ‘ ‘Mag
200k 5.0 [SSD| 10.43 mm|600x|

- Organic and metallic  Photos from DeFord 2009
« Externally reducible rise in CRES
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BGA Contamination

Source: “Examination of
the Formation of Au-Sn
Intermetallic Compounds
at Au/SnAgCu Interfaces
in the Solid State”, Gao,
Arfei and Cotts, SUNY
Binghamton, 2007.

« Langston (2008) demonstrates Sn-Au
intermetallic layer
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BGA Contamination

Handler Simulation Test
108 Pin BGA, SAC-105
Resistance vs. Cycles

Handler Simulation Test
108 Pin BGA, SAC-105
Device Temp/Resistance vs. Cycles

DeFord (2009) correlated rate of
contamination with current volume and
density
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Why ‘How’ Matters

Homogeneous probes make cleaning
effective

Cleaning is still ‘bad’
Sensitivity of devices can be predicted

Intermediary layers
may be available
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Interdiffusion as a Function of
Temperature

“The formation of intermetallic

layers arises from the inter- ‘,@,\A\
diffusion of materials across a

bimetallic interface. In electrical

contacts, this interdiffusion

occurs when the electrical interface is operated
in a high-temperature environment or when
sufficient electric current is passed through the
contact to raise the temperature of the a-spot
to well above the ambient temperature.”

-- Timsit (2013)
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Interdiffusion as a Function of
Temperature

HV  |Spot| Mag |Det | Sig | WD m- HV  |Spot| Mag | Det | Sig | WD
20.0 kv| 5.0 |1000x|SSD|BSE|9.98 mm 2007-03-060 SEM 20.0 kv| 5.0 |1000x|SSD|BSE|9.98 mm

Before and after 24 hours at 125C SAC105
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Electromigration

» DeFord (2009) demonstrates cathodic —
anodic behavior in series with diffusion
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Fretting Transfer

« Some contamination
has no diffusion

—10 pm—
Quanta W
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Fretting Transfer

» Timsit (2013)
describes
fretting transfer

 Lubricant affects .."
contamination

BiTS 2014 Contamination Mechanisms of Contact Probes

Thermal Yes No Negative  Positive
Galvanic Maybe Maybe Negative Neutral
Fretting No Yes Positive Positive

 All rely on differing metals

» Suggests further evaluation of:
— Lubricants
— Smoothness
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