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Way Better Than A Spreadsheet  
PathWave RF Synthesis (Genesys) and  

PathWave System Design (SystemVue) 

 

For RF architecture design, most engineers use a spreadsheet to perform RF system analysis. Even 

though it’s a linear simulation only, the spreadsheet can be found everywhere, on every engineer’s 

desk. Each stage is usually represented by either gain or loss— because that’s all a spreadsheet can 

represent. 

Figure 1: A spreadsheet can represent only gain or loss, no matter what the stage really is.  
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What is really needed is a nonlinear analysis that includes mismatch between stages, phase of signals, 

reverse paths and leakage paths, with thermal noise and phase noise, and where filters are really filters— 

with skirts. Why nonlinear? Because, as soon as you choose a frequency, you will have to deal with gain 

compression, spurs, intermods, harmonics and noise that you want to know about now, not when it’s too 

late. 

Additionally, the environment should allow the designer to rearrange stages without having to re-format 

the entire spreadsheet. 

This is exactly how RF System works. The lineup above would look like this in RF System: 

Figure 2: Any number of stages, paths, and frequency conversions is supported by RF System. 

 

Each stage is a nonlinear behavioral model. The analysis— which runs in 1 second— is a fully nonlinear 

analysis that can plot two kinds of graphs: 

• Spectrum at any node 

• Level diagram – sometimes called a “budget” or “chain analysis” plot 

Figure 3. 
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Root cause analysis immediately identifies the source of spurs and intermods. Even signals below the 

noise floor are visible: 

Figure 4. 

The other type of graph is the level diagram: 

Figure 5. 

 

The red trace is Cascaded Gain (CGAIN) along the path of parts on the X-axis. You choose the path 

along which to make a measurement, as well as the measurement itself from the more than 100 

measurements available for plotting. The blue trace is the Cascaded Noise Figure (CNF) which is on the 

right Y-axis. 

If you want to change the lineup— change the order of stages or add a stage— simply make the change 

and rerun the analysis. All graphs automatically conform to the new lineup. You never have to think about 

reformatting. 
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Many other types of analyses are possible because RF System supports Sweeps, Optimization, Monte 

Carlo, and Yield. Plots like these are easy to obtain: 

Figure 6: A few of RF System’s many possible nonlinear measurements. If you don’t see the  

exact measurement you need you can write it yourself using the MATLAB language built into  

RF System. 
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Learn more at: www.keysight.com 

For more information on Keysight Technologies’ products, applications or services, 

please contact your local Keysight office. The complete list is available at: 

www.keysight.com/find/contactus 

This information is subject to change without notice. © Keysight Technologies, 20 20, Published in USA, January 30, 2020, 3120-1009.EN 

Worried about having to re-draw your entire system? RF System comes with an importer to read 

an Excel file. The example shown above was imported in this way. 

RF System is part of both the PathWave System Design (SystemVue) and PathWave RF 

Synthesis (Genesys) products from Keysight Technologies. Beginning with PathWave RF 

Synthesis (Genesys) 2015 and PathWave System Design (SystemVue) 2016, all model 

parameters are frequency-dependent, and built-in MATLAB functions allow the creation of 

parameters that are arbitrarily dependent on any other parameters, such as gain vs. drive, power 

vs. temperature, OIP3 vs. bias, and so forth. 

To see more please use these links:  

• PathWave System Design (SystemVue)    

• PathWave RF Synthesis (Genesys)  

https://www.keysight.com/en/pc-1297131/systemvue-electronic-system-level-esl-design-software?nid=-34264.0&cc=US&lc=eng
https://www.keysight.com/en/pc-1297131/systemvue-electronic-system-level-esl-design-software?nid=-34264.0&cc=US&lc=eng
https://www.keysight.com/en/pc-1297125/genesys-rf-and-microwave-design-software?nid=-34275.0&cc=US&lc=eng
https://www.keysight.com/en/pc-1297125/genesys-rf-and-microwave-design-software?nid=-34275.0&cc=US&lc=eng

