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Ozark IC is a fabless semiconductor company that delivers best-in-class 
analog & mixed-signal integrated circuits for remote sensing and actuation 

under extreme environment conditions, rapidly and right-first-time

Solutions for Extreme Environments using XNodes®
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Who We Are

A small business dedicated to 
creating best-in-class solutions, 
with an emphasis on Extreme 
Environment (XE) applications.

• Founded in February 2011

• Located in Fayetteville, 
Arkansas Technology Park

• >$10M raised in 
grants/contracts to date

• 15 Employees

Ozark IC uses advanced 
semiconductors and packaging to 
deliver best-in-class analog & mixed-
signal solutions for remote sensing and 
actuation under extreme environment 
conditions, rapidly and right-first-time

• Founded in February 2011

• Located in Fayetteville, 
Arkansas Technology Park

• 26 Employees

Who We Are
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(C) 2024 Ozark Integrated Circuits, Inc.  
OzIC(R) and XNode(R) are registered 

trademarks of Ozark IC, Inc.
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Computing and Sensing in Extreme Environments
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Semiconductors Packaging Integration

• Electronics Lifespan - Traditional 

Electronics are Unable to Survive

• Limited Observability & 

Controllability

• Current “Solutions” are Custom, 

Expensive, & Ineffective

• Critical Defense and Energy 

Applications Require Operation of 

Electronics in Extreme Environments

Acquiring Operational or Situational 

Data & Exerting Digital Control 

in Extreme Environments is Difficult

The Challenge

Ozark IC 
Provides 
Extreme 

Environment 
Solutions: 
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AQ250
XNode®

IC/Package 
Co-Design

Ozark IC Solution: The eXtreme 
Node®

(C) 2024 Ozark Integrated Circuits, Inc.  
OzIC(R) and XNode(R) are registered 
trademarks of Ozark IC, Inc.

XNode®: A single-board, 
rugged computer module with 

one or more integrated 
functions designed to operate 

in an extreme environment

Additive 
Technologies 
for 3D 
Integration

Advanced 
Semiconductors- 
Operate at Any 
Temperature!
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Semiconductors Packaging Integration

Where do you start?  

• Standard ranges are out 
the window

• What materials work?
• Temperature 

survivability
• Temperature 

reliability
• Consider everything
• Semiconductor
• Package
• Integration

Know your application, 
and map to materials

(C) 2024 Ozark Integrated Circuits, Inc.  
OzIC(R) and XNode(R) are registered 

trademarks of Ozark IC, Inc.

Pradhan, Moore, Francis, Kupernick, Kennedy, Glavin, Olsson, and Jariwala, Nature Materials (2024)
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Networked Topologies
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Ozark IC High Temperature Products
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• 32 Bit Processing Core with 12-bit ADC, on-

chip Flash

• 32-bit Processor Core

• Memory options 4k up to 32k

• In Development

• SiC technologies validated to 800°C

• Multiple iterations and form factors

(C) 2024 Ozark Integrated Circuits, Inc.  
OzIC(R) and XNode(R) are registered 

trademarks of Ozark IC, Inc.
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Cell Delay 
(ns)

• Supporting automated digital flows

– Rapid Iterations

– Flexible design space dependent on target corners

– Low cost (open source)

• Challenges for an eXtreme Environment (XE) digital flow

– Tailoring traditional CMOS place & route tools for XE applications (emerging 
technologies)

– Creating all of the necessary inputs for a rule-based placement & signal 
routing tool

– Optimization over large PVT space

Timing surface of cell delay during rise 
time of input A to output Y of a AND2X1 at 
470 °C

Timing test bench for DFFSR

Parasitic Extracted Gates

Width snapped to uniform grid

Uniform rail 
height

Routing 
grid
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State of the Art

How we do it: Advanced Devices, Advanced 
Packaging

• Qualified semiconductors

• Qualified materials

• High density integration

• High performance, high 
reliability

2025 Joint HiTEC/CICMT/APPE Conferences | Albuquerque, New Mexico | April 14-17, 2025

000533



State of the Art

How we do it: Rapid Prototyping

General Purpose Buffer (Gain = 10V/V)Instrumentation Amplifier

 

Quick turn and 
Multilayer High 

Temperature 
Modules

Additive-based Packaging:
Quick-turn packages for test and 
qualification in as little as a week to 
temperatures as high as 800oC!
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Rapid Prototype XBlock Testing2025 Joint HiTEC/CICMT/APPE Conferences | Albuquerque, New Mexico | April 14-17, 2025
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350oC to 500oC+

AQ350
- 4MHz
- 12 bit

- Local Digitization
- RS-485 Data 

Stream

RN500/800
- Local Pressure 

Sensor

Networked Topologies – PT-6 Turboshaft Engine

(C) 2024 Ozark Integrated 
Circuits, Inc.  OzIC(R) and 
XNode(R) are registered 
trademarks of Ozark IC, Inc.

RN500/800
- Local Temperature 

sensor
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The Future – Monolithic Integration

800°C Single-Chip Pressure-Transducer System on a 
Thermally-Hardened Heterogeneous 
SiC/JFET:GaN/HEMT Platform (SPoTS)

• Building from a base of Proven Supply Chains and Materials
• Combining technologies

• AlN technology already demonstrated at 1 MHz from IC2.
• Proven NASA SiC JFET-R technology installed at GE Research
• Ceramic packaging by Ozark IC.  
• Hardened HEMT grown by Raytheon (RTX)
 

• Best of all worlds
• High performance
• High reliability
• High density
• Solving a wide variety of challenges – analog, sensing, etc.

(C) 2024 Ozark Integrated Circuits, Inc.  
OzIC(R) and XNode(R) are registered 

trademarks of Ozark IC, Inc.
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1 MHz Pressure Sensor, with 100 MHz 
Analog Electronics

Utilizing NASA JFET Technology 
Invented at Glenn Research Center
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Using NASA JFET-R Technology (Gen 10)

High Temperature Actuation2025 Joint HiTEC/CICMT/APPE Conferences | Albuquerque, New Mexico | April 14-17, 2025
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Temperature:
▪ 200oC

▪ Sinusoidal input (1Hz)

▪Over 300 days 

▪Grade 3 (SOA is Grade 
5)

Example: 
Silicon

32 Bit Processing Core with 12-bit ADC, on-chip Flash
• Internal 2.5V Reference
• Internal ADC: 16x12-bit Channels with 1MSPS (Default)
• (Standard) Three external sensor channel types

• RTD, Strain or Thermocouple, General Purpose Gain Limited

• 8-Bit R2R, GPIO Driven DAC
• RS-485

16

XNode® AQ200
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Materials
Challenge

State of the Art

Performance vs Temperature

• Important to consider application requirements for lifetime, there is a trade space 
for lifetime and performance at a given temperature!

Material Considerations at High Temperature

Pradhan, Moore, Francis, Kupernick, Kennedy, 
Glavin, Olsson, and Jariwala, Nature Materials 
(2024)
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Bringing IoT to the Edge 
in Extreme Environments

Dr. A. Matt Francis 
President and CEO, Ozark Integrated Circuits Inc
francis@ozarkic.com 

(C) 2024 Ozark Integrated Circuits, Inc.  
OzIC(R) and XNode(R) are registered 

trademarks of Ozark IC, Inc.
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Dr. Paul Minor
Program Manager, Ozark Integrated Circuits Inc
minor@ozarkic.com 
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