
UMass Lowell Sees the Future – Printed Electronics

A
s Dustin Ho� man’s character in “The Graduate” 
was famously told, “I just want to say one word 
to you. Just one word. Plastics.” But in this case, 

it’s actually three words — 3D printed plastics. 
The Printed Electronics Research Collaborative (PERC) 

at the University of Massachuse� s in Lowell has estab-
lished a world-class Additive Manufacturing and Printed 
Electronics research center rooted in real-world applica-
tions. PERC is developing innovative circuits such as fre-
quency selective surfaces, antennas, phased arrays and 
tunable devices printed on plastic materials, with a focus 
on RF and microwave applications. The center is a strate-
gic partnership between industry, university and govern-
ment. It includes companies of all sizes, public and private 
universities, as well as DoD and New England partners who 
will help strengthen and expand the region’s capabilities in 
printed and � exible electronics.

Raytheon Co. is the leading sponsor and recently dedi-
cated the Raytheon-UMass Lowell Research Institute 
(RURI), a joint research facility focused on the advance-
ment of innovative technologies including � exible and 
printed electronics. RURI serves as a launch pad for collabo-
ration and learning among UMass Lowell faculty, students 
and Raytheon employees (some are right on site). PERC 
has eight corporate sponsors: Raytheon, Rogers Corp., 
BAE, Micro Chem, FLEXcon, Creative Materials, SI2 Tech-
nologies and TSI. These projects leverage various academic 
departments (electrical engineering, plastic engineering, 
mechanical engineering) and other research centers (e.g., 
nanomanufacturing) for a truly interdisciplinary e� ort.

The lab is set up to design, fabricate and characterize 
materials and prototype devices quickly. If a design does 
not work, the CAD model is easily modi� ed and the next 
device can be made in hours. This completely changes the 
paradigm in electronics prototyping compared to develop-
ing an expensive mask set and waiting months to get a 
wafer lot run processed in a fab. A major objective of PERC 

is to develop a future supply chain for printed electronics. 
The facility is made up of � ve labs occupying 8,000 

square feet of space, including modeling, printing, micro-
wave test, antenna characterization, and packaging and 
subsystem integration labs. The modeling lab primarily 
uses the ANSYS suite of software tools and commonly 
simulates across many tools such as EM, and mechani-
cal and thermal solvers. The work is very hands-on, with 
much of the action in the printing lab, where various 2D 
and 3D printers are buzzing, including a custom 3D printer 
designed and built by students. One student explained 
how commercial 3D printers do not work well with unusual 
plastic � laments — particularly the electrically conductive 
� laments — because they are more thermally conduc-
tive than standard plastic � laments, which tend to gum 
up the extruders in commercial 3D printers. So he built 
a 3D printer from scratch, creating the parts he needed 
using  another 3D printer. He replaced the brass nozzles 
with stainless steel and redesigned some other parts like 
the feeding mechanism. The students also built their own 
anechoic chamber.

 PERC uses commercially available conductive plastics 
as a seed material for electroplating, selectively plating 
areas on complicated geometries by printing the conduc-
tive plastic only on the areas to be plated and using normal 
non-conductive plastics for the other areas. The most 
important material that PERC has developed is a ferro-
electric ink that enables varactors to be printed onto their 
circuits for tunable applications such as tunable FSS and 
phased arrays. No other organization has this material. 
They have also printed coplanar waveguide structures and 
3D antennas, plus developed a process for printing � at 
structures onto 3D objects, which would enable circuits or 
antennas to be printed onto objects. PERC is an innova-
tive cooperative doing leading edge development in additive 
manufacturing and printed electronics. Look for more 
innovation to come.
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