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How reliable are APAM devices under high currents and temperatures?
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Introduction
Need:

APAM device reliability is currently an unknown. We will
explore fundamental failure mechanisms under high
temperatures and high current densities.

Accomplishments
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We do not know how APAM devices will fail. We will be using =

Chip * Temperature

standard electromigration testing methodology to
benchmark our setup and begin both room and elevated
temperature lifetime studies of APAM devices.
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Future Directions

Start Testing:

Devices are in fabrication. Will begin testing in late Nowv.
Testing Specifics:

* A traditional aluminum structure and APAM delta-layer will
be tested and compared

* Current force/sense will be provided by high accuracy
source-measure unit

* Test setup will reside in oven at up to 300°C

* Desired current density is 2.0 pA/nm Impact: , , ,
e Source-measure unit and oven will be controlled and Through testing, robustness will be determined, and thus can

monitored though LabVIEW interface provide insight into changes that can be made to improve
« Median time to failure will be determined for both reliability and expand the application space for future APAM

structures to draw comparisons devices.

Determining Failure Mode:
After the device fails, we will use standard failure analysis

techniques to determine where and why the device failed. This

will include SEM, FIB, TEM and TIVA techniques all available
through Sandia’s FA team.

<@:§ U.S. DEPARTMENT OF //m ' ' DQ’Q This work was supported by the Laboratory Directed Research and Development Program at Sandia National Laboratories and was performed, in
é A A A part, at the Center for Integrated Nanotechnologies, a U.S. DOE, Office of Basic Energy Sciences user facility. Sandia National Laboratories is a
2\ < //” v A‘ u.“‘ multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, for the U.S. Department of
‘:‘\}t&" ‘A};\;” National Nuclear Security Administration 1E.:-‘elrJg)é’s(l;\lational Nl_{clear Security under contract DE-NA0003525. The views expressed here do r SandisejN_aIi_onal Laboratories is a multimission laboratory managed and operated by National Technology & Enginee_ring So_lutions of Sandia, LL(_:, awholly owned
e U.S. Government.

bsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.




