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The Compare S-Parameters Tool uses the data in two S-parameter files to compare their 

reflection coefficients, transmission characteristics and reverse transmission characteristics. 

This tool is one of the many free web-based tools available to use on the web site: 

https://www.serdesdesign.com 

This tool is at the web-site: https://www.serdesdesign.com/home/compare-sparameters-

tool/ 

Discussion 

A SerDes channel typically is a differential signal transmission channel. A hardware SerDes 

channel is typically characterized by measuring its N-port S-parameters and is typically a 4-

port.  The 4-port differential input ports are typically port 1 (+) and port 3 (-).  The associated 

differential output ports are typically port 2 (+) and port 4 (-).  The differential characteristic (Port 

1 – Port 3 vs. Port 2 – Port 4) is the channel transmission characteristic and the S-Parameter 

data is versus frequency. 

See S-parameter detail in References > S-Parameter Channel Examples. 

S-Parameter data inherently is used to represent SerDes system channels, transmit (Tx) or 

receive (Rx) integrated circuit (IC) input or output analog buffers, IC packaging, and more. 

The S-Parameters for an N port device are typically represented with the symbol Sij, where i 

represents the port of interest with an output wave, and j represents the port with an incident 

input wave, with i and j being integers in the range 1 to N.  Thus, S21 means port 2 contains the 

measured output wave and port 1 has the incident input wave. 

Within the Compare S-Parameters Tool, the S-Parameters from two different files can be 

viewed and compared for their reflection characteristics (i=j), transmission characteristics (i>j), 

or reverse transmission characteristics (i<j).  The characteristics are viewed with magnitude (dB) 

and phase (deg) versus frequency.  

For more detail on the data and graphs available from this web site, see the article: and Typical 

Compare SParameters Characteristics and Displays… 

Use the tool by following these steps. 

Step 1: Define the system. 

https://www.serdesdesign.com/
https://www.serdesdesign.com/home/compare-sparameters-tool/
https://www.serdesdesign.com/home/compare-sparameters-tool/
http://www.ece.tamu.edu/~spalermo/ecen689/lecture6_ee689_sparam_channels.pdf
https://www.serdesdesign.com/home/web_documents/typical-compare-sparameters-characteristics-and-displays.pdf
https://www.serdesdesign.com/home/web_documents/typical-compare-sparameters-characteristics-and-displays.pdf
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Choose two S-parameter files with file extension sXp where X is an integer is the range [1, 2, 3, 

4, 8, 12, … ] where X is a multiple of 4 beyond 12. 

List the number of s-parameter ports; NumSPorts whould be the same as X; identify the 

differential input and output pins for each file. 

Step 2:  Setup the analysis. 

 

Set the analysis name; it can remain as the default name. 

List up to 4 measurement ports.  Let ‘i’ and ‘j’ be the S-parameter ‘output pin’ and ‘input pin’ 

respectively.  The Sii parameters are reflection coefficients.  The Sij parameters with ‘i’ > ‘j’ are 

considered to be transmission coefficients.  The Sij parameters with ‘i’ < ‘j’ are considered to be 

reverse transmission coefficients. 
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The displayed analysis phase results are displayed in degrees and will be the unwrapped 

degrees when ‘UnWrapPhase’ is set to ‘1’. 

3. Run the analysis by selecting the ‘Run’ button. 

 

4. Display the desired results. 

 

Additional Notes and Equations. 



SerDesDesign.com About_the_Compare_SParameters_Tool 
 

About_the_Compare_SParameters_Tool.docx  Page 4 of 4 
Copyright © 2018-2025 SerDes Design | All Rights Reserved 

 
 

For the default files, the analysis log file is displayed here: 

 

S-parameter passivity is defined at each frequency based on the relationship: [S]†[S] where 

[S] is the scattering matrix, and † denotes the conjugation and transposition of a matrix.  The 

calculated passivity measure is the minimum eigenvalue of [I]-[S]†[S] where [I] is the identity 

matrix.  S-Parameters are passive, if [S]†[S] is less than or equal to one and are lossless if 

[S]†[S] is equal to one.   
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