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Objective: Development of radiation tolerant electronics
for operation in extreme environments

Why Gallium Nitride (GaN) devices?

* GaN has the capability to operate in extreme
environments, unlike Silicon (Si)

* Wide-bandgap materials like GaN (E; = 3.2 eV) are
more resistant than materials like Si (E; = 1.1 eV) to

crystal defects caused by radiation due to the
stronger bonds between atoms in the lattice

Project Outline

« Compact model robust enough to simulate device in
circuit designs

* Develop process flow for digital and analog integrated
circuits in The Ohio State University Nanotech West
cleanroom

* Design and fabricate GaN-based ICs for sensing,
communication & logic
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Current Status of GaN Technology

GaN devices are widely used in power electronics & RF
applications due to their ability to handle large current
densities, large electric fields before breakdown and

high-frequency operation

Driving GaN RF or power devices using traditional Si
CMOS logic ICs leads to inductive and capacitive losses

Si CMOS circuits are intolerant to crystal defects caused
by radiation -> results in threshold-voltage shift and
unreliable operation

Solution: develop GaN devices and circuits for digital
logic and integrate on one chip with power and RF
devices for best efficiency

Circuit Simulation Framework

* Use Cadence Virtuoso -> CAD program for development

of integrated circuits

* Simulated basic static logic gate structures using E/D
mode scheme

e Extracted various performance metrics from simulated

waveforms

Simulation Dimensions & Voltages:

* Ls¢ =Lep=1pum

* Lpriver = Lroaa = 750 nm

* Whriver = 750um = 10 * W ,44
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Proposed Work

 Develop GaN logic devices and process technology in order to enable
GaN digital logic IC’s
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