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Develop techniques and perform failure
analysis for improved reliability and lower
cost of interconnects in SI modules.
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Images of Sn40Pb40 solder bond in: (a) Initial State,
(b) After 155 hours at 130° C
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Characterization tools to use:

Scanning Electron
Microscopy (SEM)

SEM image of the interface region of a
Sn41Bi57Ag2 solder joint aged at 100° C
for 155 hours.

Atomic Force Microscope
(AFM) — based techniques

Example of
SKPFM on a
silicon pn
junction region.

e Scanning Capacitance Microscopy

e Scanning Spreading Resistance
Microscopy (SSRM)

e Scanning Kelvin Probe Force
Microscopy (SKPFM)

Microscopy (TEM)

Transmission Electron

High resolution analysis of

ultra-thin samples.
Electron Energy Loss

Spectroscopy (EELS) and
EDS for compositional

SEM Energy-Dispersive X-ray Spectroscopy (EDS)

analysis.

EDS Line scan across the interface in the SEM
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TEM Cross-section of a
solder joint

(TOF-SIMS)

Time-of-Flight Secondary
lon Mass Spectrometry cell

TOF-SIMS example of sodium

TOF-SIMS shows elemental
analysis with 100nm spatial
resolution in 3D using depth

profile sputtering.

Measured area;:

3D Render of Na+ 4 200 x 3.5um
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