
X-Microwave: Accelerating the Development of Complex RF/Microwave Systems

F
ielding new technologies and systems has always 
been paced by the time required for development, 
particularly for complex military platforms. The 

process is arduous: beginning with the functionality of 
the system, defining the block diagram, flowing specs to 
the individual components, finding suppliers, procuring 
components, building and testing breadboards, identify-
ing performance gaps, iterating the design and finally 
converting the breadboards to integrated microwave as-
semblies (IMA) meeting the size and weight constraints. 
The process can take years. Everyone complains about the 
long time—the Department of Defense, company CEOs, 
program managers, designers. John Richardson had an 
idea to accelerate the development of RF systems, which 
led him to cofound X-Microwave in October of 2013 and 
unveil an innovative modular building block concept at the 
2015 International Microwave Symposium.

The concept is simple: an industry library of 50 Ω 
die and packaged components in standard-size build-
ing blocks—imagine RF/microwave Legos called X-MW-
blocks—quickly combined via solderless interconnects 
on a prototype plate and easily tested using low VSWR 
X-MWprobes or X-MWconnectors.

To define the design, X-Microwave provides an online, 
interactive design environment where designers can create 
a signal chain block diagram, select X-MWblocks and analyze 
the cascaded performance. Two additional online analysis 
tools provide 1) nonlinear simulation through an interactive 
interface with Keysight’s Spectrasys RF system simula-
tor and 2) a tool for analyzing and comparing S-parameter 
files, handling up to four-port blocks. In addition to these 
online tools, X-Microwave is collaborating with Keysight to 
bring its full portfolio of characterized drop-in X-MWblocks 
into Keysight’s PathWave Advanced Design System Gene-
sys and SystemVue simulation software.

Once a design is finalized, transferring the X-MWblocks 
from the prototype plate to a conventional machined 
housing is straightforward, eliminating the costly and 
time-consuming step of designing new PCB layouts to in-

tegrate the functional blocks. X-Microwave will convert the 
prototype to an IMA in a machined housing and build the 
production run, so the customer does not have to gener-
ate a drawing package for all the assemblies. Production is 
part of X-Microwave’s business model.

Illustrating the power of this concept, a customer came to 
X-Microwave needing to develop four custom IMAs to meet 
a critical milestone. X-Microwave had the necessary blocks 
in the library, prototyped and validated the performance, 
then integrated the blocks into four machined housings and 
delivered production IMAs—all within three months, enabling 
the customer to meet the program deadline.

More proof that the modular building block approach works: 
since launching X-Microwave, the library of components has 
grown to almost 6,000 part numbers from 15 companies, 
representing leading RF/microwave brands such as Analog 
Devices, MACOM, Marki Microwave, Mini-Circuits and Qorvo. 
New companies are calling to add their products.

John Richardson sees X-Microwave as an extension 
of his customers’ design teams. Spending 25 years at 
Wenzel Associates before starting X-Microwave, he has 
extensive experience in RF/microwave design and manufac-
turing and is willing to share that expertise with custom-
ers to collaborate on their designs.

X-Microwave’s revenue grew more than 100 percent an-
nually in 2017, 2018 and 2019. In 2020, because of the 
pandemic, the company “only” grew 53 percent; however, 
by the fourth quarter of 2020, the rate of growth had re-
turned. To support this, X-Microwave just moved into a new 
facility in north Austin, expanding floor space from 5,700 
to almost 22,000 square feet.

With the industry clearly embracing the X-Microwave con-
cept and almost 4x the floor space to grow into, Richardson 
says his biggest challenge now is recruiting staff with RF/
microwave experience to fulfill his goal of having “all the 
components from all the manufacturers” in the X-Microwave 
library, to finally solve the development schedule challenge. If 
you’d like to join the X-Microwave team, please reach out.
www.xmicrowave.com
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