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Develop techniques and perform failure
analysis for improved quality, reliability, and
safety of integrated electronics. Lifetimes of
electronics should match with the modules

Into which they are integrated.
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Phase lock-in image

e Shunting seen in localized regions.
* Film delamination seen in phase image.

Mechanically remove the
encapsulation to expose the

semiconductor device.
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Examples of thermal imaging of bypass diodes
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e Shunting seen
In center on
one side.

o Heat diffusion
stops at crack.
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Characterizatio

n tools to use:

X-Ray Tomography
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Examine devices
through the
encapsulation
materials.

Scanning Electron
Microscope (SEM)
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High resolution imaging to
examine defects and identify
materials.
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Atomic Force Microscope
(AFM) — based techniques

SEM Energy-Dispersive X-ray Spectroscopy (EDS)
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e Scanning Capacitance Microscopy

e Scanning Spreading Resistance
Microscopy (SSRM)

e Scanning Kelvin Probe Force

Microscopy (SKPFM)

Example of

SKPFM on a

silicon pn

junction region.

Transmission Electron
Microscope (TEM)

High resolution analysis of
ultra-thin samples.
Electron Energy Loss
Spectroscopy (EELS) and
EDS for compositional
analysis.

Time-of-Flight Secondary
lon Mass Spectrometry
(TOF-SIMS)

TOF-SIMS shows elemental

analysis with spatial resolution In
3D using depth profile sputtering.

TEM example of a dislocation
In a silicon solar cell

TOF-SIMS example of sodium profiling
In a degraded silicon solar cell

3D Render of Na+
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