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➢ UWBG for UV-C opto-electronics

➢ UWBG for power electronics

➢ UWBG for rad-hard electronics

➢ UWBG radar
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➢ Miniaturization and efficiency are technology drivers
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AIGaN for UV-C direct emitters
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➢ Hole injection is main limitation due to universal challenge of asymmetric doping in UWBGs

➢ Need radical approaches to achieve bipolar functionality in lll-N's

➢ Tunnel junctions,1,2 e-beam,3 BN/AIGaN heteroepitaxy,4 2-D/3-D heterovalent integration5
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UWBGs for high photo-gain solar-blind detectors

Technology Challenges
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Andre

➢ UWBG solar-blind detectors with high gain can be low voltage (small), non-avalanche (low
dark count), filter-free (inexpensive), non-cryogenic (robust)

➢ Path to ubiquitous, persistent, unobtrusive/clandestine, multi-vector threat detection
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UWBG semiconductors for Power Electronics

DOE USN

Silicon

• 2.7 MVA

• 6 tons

• 10 m3

USAF

SiC

• 2.7 MVA

• 2 tons

• 6.5 m3

UWBG

a
• 2.7 MVA

• <1 ton

• <1 m3

USA

➢ Electrification of sensors, weapons, CM, and propulsion demand >100 kV, >1000 kA, or >100 MW

An( ➢ Requires higher voltage, power density, and thermal margin than SiC or GaN provides
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UWBG power devices are coming
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UWBG PE would shrink and simplify DOE systems

Tester(s)
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Design
Production
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Surveillance
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➢ Assurance
➢ Agility

➢ Affordability

C1 C2 C3

➢ DOE systems have complex interconnectivity among many disparate systems

➢ Extremely expensive to maintain and update

➢ Electrification of sub-systems would enable modular, bus-based architecture

➢ UWBG power electronics provide maximum benefit due to involuble volume constraints
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UWBG PE thermal margin reduces system size
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➢ >2x increase in WBG Rori,sp, at 150 °C requires severe de-rating for high T operation

➢ UWBG PE temperature-independent /Ds to 300 °C

➢ Enhanced thermal margin reduces or eliminates need for liquid cooling
Andrew Armstrong - aarmstr@sandia.gov
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UWBG PE thermal margin increases survivability

Si

UWBG 

www.dtic.mil/cgi-bin/GetTRDOOAD=ADA548232

➢ Thermal shock resistance for hypersonic and re-entry vehicles

➢ Reduce radiator size and weight for ground, high altitude, and space vehicles

➢ Ability to operate without active cooling enhances system survivability
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UWBG for rad-hard electronics
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➢ AIGaN anticipated to have extremely high radiation tolerance

➢ Systematic studies vs. band gap energy underway at Sandia

Andrew Armstrong - aarmstr@sandia.gov

ENERGY INASZA 11



UWBG and future radar
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UWBG AIGaN ohmics
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➢ AIGaN fundamental electronic properties Ecrit = 14 MV/cm, vsat = 2 x 107* cm/s are promising

>. Breakthrough in ohmics has opened the door to high current density UWBG FETs

Andrew Armstrong - aarmstr@sandia.gov
*Albrecht et al. APL 83 1446 (1998).
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