
 

 

Large Signal Analysis: Configuration, Calibration, Measurement, Data 
Analysis, and Design 

 

 

Introduction 

Large signal analysis is a critical step in the development and characterization of active components. 
This process is essential for understanding and optimizing RF components such as transistors and 
amplifiers, particularly when they operate under large signal excitation. The key reasons for 
performing large signal analysis include: 

1. Non-linear Behavior of Components: RF circuits incorporate active components that 
exhibit non-linear characteristics under large signal conditions. Large signal analysis helps 
in predicting and managing these behaviors. 

2. Power Efficiency: Many RF systems operate with strict power consumption requirements. 
Large signal analysis aids in optimizing power amplifier designs to improve efficiency. 

3. Signal Distortion and Intermodulation: Non-linearities in RF systems cause signal 
distortion and intermodulation products, which can interfere with other signals. Proper 
analysis helps in mitigating these effects. 

4. Design of RF Power Amplifiers: Large signal behavior dictates impedance terminations for 
both fundamental and harmonic frequencies. Load-pull data and behavioral models are 
used to optimize amplifier designs. 

5. Compatibility with Modulation Schemes: RF circuits must handle modulated signals 
effectively. Large signal analysis ensures modulation characteristics are preserved. 

 

Session 1: Introduction to Load-Pull  
• Definitions and Effects 

• Motivations for Source and Load Pull Measurements 

• Impedance Synthesis 

• Load-Pull Measurement Methodologies 

• On-Wafer Load-Pull Measurements 

 

Session 2: Practical Applications of Load-Pull Measurement Data using Modeling, Circuit 
Design, and Analysis Tools  

• Parameter Optimization with Load Pull 
• Using Load-Pull Data in Circuit Simulators 

• Case Studies 

• Time Domain Analysis and Compact Model Validation 

 

Session 3: Behavioral Models, Circuit Design, and Trapping Characterization 

• Introduction to Behavioral Models 

• Modeling Techniques 

• Using Behavioral Models  
• Case Studies 

• Trapping Mechanisms 

• Load Pull Technique for Trapping Characterization 

 



Session 4: Noise Parameter Measurements  
• Introduction to Noise in RF Systems 

• Noise Figure and Noise Parameters 

• Measurement Techniques for Noise Parameters 

• On-Wafer Noise Parameter Extraction 

 

Conclusion 

Large signal analysis is a fundamental aspect of RF component design and optimization. 
Understanding non-linearities, optimizing power efficiency, mitigating signal distortions, and 
ensuring modulation integrity are all critical aspects of the process. Through structured sessions on 
load-pull techniques, modeling, circuit design, trapping characterization, and noise parameter 
measurements, engineers can enhance the performance and reliability of RF systems. 

 


