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RF & Microwave Applications

Radio AstronomyWireless Communications Satellite Communications

Big Physics
Particle Accelerator

Radar & Sensing
Defense / Weather / Automotive

Quantum Computing

Test & Measurement

Medical Devices
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Conventional Design
6 Decades of Tradition



Specification Control Drawing

• 16 to 20 week design cycle

• Meet or exceed all design goals

• Determine steps to achieve first pass success



1. Design the System Diagram



2. Component Selection

Multiplier

PLL + VCO

Band Pass Filter

Design vs Buy



2a. Component Selection Process

Band Pass Filter



3. Cascade Analysis and Simulation from Measured Data



4. Bench Prototype 



Note: There is no readily available Connectorized Option
5. Prototype to Layout Process

ADF4159 PLL



PLL X-MWblock

5. Prototype to Layout Process



Many Decisions, So Little Time
• PCB

• Material (FR4, Rogergers,…)
• PCB plating (Solder, wire bond, …)
• Layers (2, 4, …)

• RF Trace specification
• Type (Microstrip, coplanar, ...)
• Dimensions (dK, pad size,…)
• Launch / Transition (connector, board-to-board…)

• Available components
• Off the shelf options (ADI, MiniCircuits, …)
• Reference circuits (Datasheet, past designs, …)
• Bias, control requirements (regulation, active bias…)

• Design and Layout
• System diagram
• Analysis (simulation, cascade,…)
• Prototyping 

• Housing
• SWAP (size, weight, power/thermal, …)
• Materials (aluminum, brass, …)
• Cavity effects (resonance, shielding, …)



Drop-in Component



Drop-in Component
Advantages
• Exists with known lead time
• Characterized launch-to-launch
• Defined form factor
• Known manufacturability / repeat ability
• Ready to integrate
• Reasonably priced

“Why not drop-in everything?”



“If you want to teach people a new way of 
thinking, don't bother trying to teach them. 

Instead, give them a tool, the use of which will 
lead to new ways of thinking.”

― Robert Buckminster Fuller



Drop-in Design Process
Modular Platform 101



RF & Microwave Breadboard

- Coplanar launch
- 0.54” x 0.54”
- Holes at corners
- 8 mil RO4003

Standardized Drop-in

(1 unit = 0.135 Inches)
32 x 32 units



X-MW Probe  (DC to 67 GHz)

bottom view



Launch-to-Launch Solderless Interconnect

1. Line up the Launch 2. Place the G-S-G Jumper 3. Attach the Anchors



1000’s of Drop-Ins

Peregrine – PE43704
Digital Step Attenuator

NEL – O-CS8
Low Phase Noise Osc

DLI - PDW05758
Splitter

X-Microwave
Cavity FilterCustom MMIC – CMD192C5

Distributed Amplifier
Analog Devices - ADF4159

Phase Lock Loop

Peregrine – PE46120
Phase and Amplitude Controller VCO



Bias and Control from the Bottom via Spring Pins



PLL block VCO blockPLL CNTL

X-Microwave PLL Evaluation Solution



Completed Prototype of a PLL / VCO Circuit



One-Touch Component Configuration

• One-touch config for all manufacturers’ parts
• Plug and play operation
• Supports for Serial (SPI) and parallel control
• Over 200 controllable parts



Online Design Tools

Mechanical Layout / BOM Creation / Cascade Analysis
cascade.xmicrowave.com

http://cascade.xmicrowave.com/


Common Subsystems

Reflectionless Filter Balanced Amplifier Image Rejection Mixer



Common Subsystems

Switch Filter Bank

Synthesizer



ADIsimPLL

Synthesizer



DIE Drop-In Blocks 

ABLEFILM®
Epoxy Film Adhesive

CuMo
Copper Molybdenum

RF Substrate
8mil PCB

Protective
Cover

Keysight HMMC-1002



HMC-APH596
AMPLIFIER, 16 - 33 GHz



Two Channel IQ Receiver (18-40 GHz)



Utility of Modular Drop-ins

Prototyping Connectorized Modules Integrated Microwave Assembly



Core Products: X-MWblock Connectorized Modules



Combined Drop-in Blocks



Compatibility Among Many Vendors
Supporting Modular Drop-ins



Modular Building Blocks

Wholistic View
• Evaluation Platform
• Design Methodology
• Manufacturing Process

Start your Own Design Today!
• 8 mil + 30 mil Rogers 4003 (49 mil stack-up)
• 17 mil RF Trace
• 0404 block = 0.54” x 0.54”



First Prototype = Production Assembly



Required Tools:

Simulate….Prototype….Production



Thank you!

X-Microwave, LLC 
(512) 355-7115
www.xmicrowave.com
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