
PC 6.7: Mid-Band Phased Array Demonstrator Using Printed and Flexible Hybrid Electronics 

This Technical Platform Demonstrator (TPD) project for Topic 6.7 consists of an industry and academia team 
of Lockheed Martin (LM), Binghamton University (BU), and Optomec Inc. (OPT) partnering to create a fully 
functional beam steering, single polarization, phased array that will utilize aspects of both printed electronics and 
flexible substrates to achieve SWAP while also achieving a significant cost reduction over commercially available 
Mid-Band Arrays of similar performance.  Methods that will be demonstrated during this project include:  direct 
Printing Connections to Bare Die components to reduce component real estate, direct write printing via connections 
to reduced manufacturing build time, and integrating the antenna directly onto a flexible substrate, folding said 
substrate to reduce overall array size.  For this project we will build off a prototype phased array system designed by 
Lockheed Martin.   

Critical obstacles to the incorporation of printed electronics and flexible hybrid electronics (FHE) into both 
consumer and defense electronics are producibility and repeatability.   To this point technology demonstrators have 
been produced but it has often been difficult to scale the technology beyond lab developed units.  While FHE and 
printed electronics offer a unique advantage over conventional designs if there is no way to mass produce the product 
then the adoption of these capabilities will be slow.  This product will demonstrate the overall manufacturing readiness 
of such technologies. 

Specifically, the team will perform the following tasks:  

1. Assembling a complete mid-band phased array, incorporating FHE and printed electronic elements to reduce 
weight, size, and cost while maintaining, if not improving performance.  

2. Lockheed Martin will re-design its flexible CCA to incorporate the Vivaldi elements right onto the substrate.  
This will eliminate the need to use a commercially available mid-band array.  This will generate significant 
cost savings, as well as a reduction in size and weight of the overall phased array. 

3. Binghamton University will utilize their Smart Electronics Manufacturing Laboratory (SEML) to procure 
and build the rigid CCAs (control boards, backpanel, power supply).   

4. Binghamton will design and procure a ground plane that can accommodate the new flex substrate-antenna 
design and allow for AJ5X printing of all ground connections. 

5. Lockheed Martin will add a series of folds to the flex substrates.  This will help achieve a significant size 
reduction.  Binghamton University will design, and 3-D print a new holding fixture to accommodate these 
folded substrates. 

6. Optomec will direct print silver ink connecting bare die and the underlying flex substrate using Optomecs 
Aerosol Jet printer in lieu of wire bonds.  This will represent a significant reduction in board real-estate. 

7. Optomec will create vertical interconnects between the rigid control boards and flexible substrate using the 
Aerosol Jet to fill the blind vias.  This will represent a significant reduction in manufacturing build time over 
the current process of manually applying adhesive to each individual connection.  

 


