
PC 6.10: Small-Scale mm-Wave SATCOM & 5G Systems for UAS Attritable Platform 

The desired combination of lightweight and mmWave technology has led to the increase adoption of Flexible Hybrid 
Electronics (FHE) in both consumable and defense electronics such as internet of things (IoT), tele-communications, 
and sensing systems. Specifically, small unmanned aircraft systems (SUAS), or unmanned aerial vehicles (UAV), are 
of critical interest for a wide range of DoD and commercial applications. Small light-weight electric powered UAVs 
(Group 1) are of high interest because of their low-cost, single-person portability and ability to hand launch. As these 
aircraft become more common, there is a desire for more capable aircraft and mission transition from surveillance 
aircraft to active participant on the battlefield.  For this to happen aircraft technology needs to be improved with use 
of FHE to reduce weight and add multi-mission capabilities.  This is now possible with current technological 
breakthroughs and our project will leverage FHE on a Lockheed Martin SUAS platform to demonstrate these 
improvements. 

   This Technical Platform Demonstrator (TPD) project for Topic 6.10 consists of an industry and academia team of 
Lockheed Martin (LM), Binghamton University (BU), Georgia Institute of Technology (GT) and University of 
Massachusetts - Lowell (UML) partnering to create multiple FHE systems for a Group-1 UAS.  The team hopes to 
demonstrate the benefits of FHE lightweight electronics by completing 3 tasks: 1) An aircraft integrated satellite 
communication (SATCOM) TX/RX system, 2) A mmW 5G phased-array aperture, and 3) An aircraft integrated GPS 
Anti-Jam System.     

Flexible Hybrid Electronics have the potential to make huge impacts on SUAS performance and can be used to 
address two of the biggest challenges for SUAS, endurance and communications. SUAS are attractive because of 
their small size which enables ease of transport, low probability of detection, minimal footprint and low-cost 
attriable mission function. However, their small size also means limited power and load-carrying ability that impacts 
communication and system resiliency.  The novel approaches in our proposal for SUAS BLOS communication and 
anti-jam GPS technology are game changers for extended range operation and for operation in a GPS denied 
battlefield environment.  In addition, our miniaturized mmW phased array system can find commercial applications 
at 5G mmWave frequency bands n257 (28 GHz), n258 (26 GHz) and n260 (39 GHz), effectively enabling 5G 
capabilities for air-/space-platforms.     

 


