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Abstract
Stability analysis software helps to reveal any unwanted oscillations in an amplifier or other high-frequency design before committing 
the design to an expensive foundry run. Stability can be difficult to achieve in microwave circuits with gain (nonlinear behavior), such as 
amplifiers and oscillators.  Amplifier designers, for example, have long dreaded the appearance of oscillations in a carefully considered 
circuit.  When that circuit is in monolithic-microwave-integrated-circuit (MMIC) form, a "fix" requires another foundry run.  But help in 
achieving microwave circuit stability has arrived, by way of the stability analysis (STAN) software developed by AMCAD Engineering and 
sold by Maury Microwave Corporation. 

This article, first appeared in print as the cover story in the August 2012 issue of Microwaves & RF magazine, and describes this new 
modeling tool for circuit design. It is must reading for designers who need a better understanding of the nature of the linear or small-
signal stability or the nonlinear or large-signal stability of circuits at an early point in the design process.

Collaborating In Quest Of Stability
Maury Microwave Corporation (Ontario, California) and AMCAD Engineering (Limoges, France) began collaborating in 2010 to blend 
their knowledge and experience in measurement and modeling device characterization.  Maury Microwave and AMCAD—along with 
their partner, Agilent Technologies—provide numerous measurement solutions. These include active, passive, and hybrid nonlinear 
harmonic load pull measurement capabilities, ranging from a few MHz through 110 GHz using Maury's automated impedance tuners 
and IVCAD software. The vector-receiver load pull capability offered by Maury/AMCAD (sometimes referred to as real-time load pull 
capability) is achieved by using low-loss couplers between the tuner and a device under test (DUT), then measuring the calibrated a- and 
b-waves from the DUT in real time for each impedance and drive power presented to the DUT. A variety of parameters, including inter-
modulation parameters and vector parameters such as AM-to-PM distortion, can be calculated from these waves.

Harmonic load pull measurements can be accomplished by using mechanical tuners (multiple single-frequency tuners joined together 
with a multiplexer or cascaded serially, or multi-frequency single-box harmonic tuners), active tuning chains (consisting of a magnitude 
and phase controllable signal generator and amplifier), or a combination of both. 
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