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Measuring Power Parameters under 50Ω and Non-50Ω 
Conditions (Load Pull)
Load pull is the art of presenting a set of controlled load 
impedances to a device under test (DUT) while measuring 
a multitude of parameters at each impedance state.  By 
systematically varying the impedance, it is possible to 
characterize the performance of a device and design the ideal 
matching network for optimum realistic large-signal operating 
conditions.

Vector-receiver load pull, or VNA-based load pull, is a modern 
and efficient methodology for load pull measurements.  Low-
loss couplers are placed between the tuners and device 
under test and are connected to the receivers of a VNA, such 
as a Copper Mountain Technologies’ Cobalt C2420. Doing 
so allows the a- and b-waves to be measured at the DUT 
reference plane in real-time, presenting vector information 
not normally made available through traditional power-
meter load pull techniques.  Vector-receiver load pull allows 

the direct measurement of actual impedances presented 
to the DUT without any assumptions of pre-characterized 
tuner positioning or losses.  The delivered input power is 
derived from the a- and b-waves with incredible accuracy, 
which results in properly-defined power added efficiency.  
Output powers at each frequency, fundamental and multiple 
harmonics, are made available, as are multi-tone carrier and 
intermodulation powers.  

Measurement parameters include Zin, Pin,available, 
Pin,delivered, Pout, Gp, Gt, PAE, Eff, AM/PM, IMD, Pout@nF.

Benefits of using Copper Mountain Techologies’ Cobalt-series 
VNAs with vector receiver load pull include industry-leading 
dynamic range and sweep speeds, resulting in fast and 
accurate load pull measurements.

Applications

	> Amplifier design

	> Model validation and extraction

	> Reliability test (VSWR test)

Key Attributes

	> Low cost

	> Compact solution

	> High measurement accuracy
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Measuring S-Parameters with Uncertainty 
As new technologies emerge and are introduced as standards, 
the specifications and requirements for products get tighter, 
and the competitive landscape even fiercer.  This puts the 
responsibility on engineers and designers to squeeze out 
every tenth of a dB of performance, and to publish ambitious 
specifications.  This introduces a potential problem; how can 
one balance the desire to list aggressive specifications yet still 
have confidence that their products will meet the promised 
performance?  And not only performance as measured by the 
designer but also by the end-user, today and over time.

Scientists have been investigating the sources of uncertainty in 
microwave and RF measurements and have proposed models 
and techniques to quantify the individual contributions.   These 
contributions can be systematically determined and added as 
part of an overall S-parameters measurement.

Maury Microwave’s Insight VNA calibration and S-parameter 
measurement software can be used with almost any Copper 

Mountain Technologies 2-port or 4-port VNA to calibrate, 
validate and measure S-parameters with uncertainty.  Individual 
uncertainty contributors such as the VNA, calibration kit, cable 
assemblies, connectors, and operator are quantified and 
shown real-time with the S-parameter measurements. Copper 
Mountain Technologies’ VNAs offer some of the industry’s best-
in-class uncertainty and result in more accurate S-parameter 
measurements. This empowers a designer to report a product’s 
performance with uncertainties, and give both designers 
and end-users the confidence needed to ensure product 
performance over time.

Thanks to their low noise floor and improved drift, users can 
take advantage of Copper Mountain Technologies’  VNAs to 
achieve more accurate S-parameter measurements with reduced 
measurement uncertainties. 

Applications

	> Production test (pass/fail)

	> Research and development

Key Attributes

	> Low cost

	> Compact and portable 1-port and 2-port solutions

	> High measurement accuracy
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Where You Can Find Us

Maury HQ

Anteverta-mw

Maury Satellite Office

Sales Representative Offices

Address

2900 Inland Empire Blvd

Ontario, CA 91764 USA

Social Media

Linkedin.com/company/maury-microwave

Twitter.com/MauryMicrowave

Youtube.com/MauryMicrowave

Contact Us

sales@maurymw.com

909 987 4715

www.maurymw.com
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