
vGaN Technology can Improve Power Conversion System
Size, Weight, and Resilience

• Recent developments in wide bandgap (WBG)

semiconductors, have enabled a new generation of

devices, resulting in power electronics with

unprecedented power density and efficiency

• WBG materials also have some properties that
enable superior resilience to harsh environments,
including high temperature and radiation
environments

• Sandia is developing new Gallium Nitride (GaN)
components including vertical GaN (vGaN) diodes
and vGaN transistors to realize these benefits

*R. J. Kaplar, J. C. Neely, et al., IEEE Power Electronics Magazine (March 2017)

Sandia National Laboratories is a multimission laboratory managed and operated by National
Technology & Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell
International Inc., for the U. S. Department of Energy's National Nuclear Security Administration
under contract DE-NA0003525.

SiN

Au Bond Pad

o- metal
P++ GaN

Huang Material FOM = Edin1/2

:GaN

4H-SIG I -

Si
Cr

eAti_21:_ I

40'

AIN:
1

0 5 10 16 20 25 30

HMFOM (Relative to Si)

A dc-dc Converters 3-0 Inverters
* 141) inverters = 3-0 Rectifier
- -Trend

1
-RCMP! gPlr

WWw
n GaN Drift Layer

Thinned GaN Substrate

Backside N-Metal 1

SAND2019-5996C

This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.


