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Overview
• What’s New in v. 9.2 (current release: 9.2b)

– New Reverse Recovery Diode Model
– Nested Multi-Step
– Experimental Python Integration in DVM
– Line Impedance Stabilization Network (LISN)

• This is not an exhaustive list of new features
– For the full list: https://simplis.com/news/2024/10/22/simplis-technologies-

releases-version-92

• Design Example using the LISN, Python in DVM, and the Optimiser: 
Designing a Differential Mode Filter for a PFC Rectifier 

https://simplis.com/news/2024/10/22/simplis-technologies-releases-version-92
https://simplis.com/news/2024/10/22/simplis-technologies-releases-version-92


SIMPLIS Reverse Recovery Diode

• The existing built-in SIMPLIS diode uses the standard model to model reverse recovery

• From v. 9.2, a new device is available, the SIMPLIS Recovery diode, uses a model which more accurately 
resembles a diode’s true reverse recovery behaviour



SIMPLIS Nested Multi-Step

• Prior to version 9.1, doing sweeps over 
multiple parameters using Multi-Step  
was only available within the Design    
Verification Module (DVM) add-on

• From v. 9.2, this is now available in the 
base product – SIMetrix/SIMPLIS        
Classic

• In SIMetrix, the corresponding feature  
is Multi-Level Multi-Step Analysis



Python® Integration for DVM (EXPERIMENTAL)
• From 9.2, it is possible to write DVM Pre-, Post-, and Final-Process scripts in Python, 

instead of the SIMetrix Script language

• This allows users to take advantage of the large Python module ecosystem to facilitate 
new data processing, mathematical and plotting options to further enrich the output test 
reports



Python® Integration for DVM
• DVM does not ship with a Python distribution: it’s up to the user to install Python on 

their system, as well as any Python libraries for data processing they wish to use

• There is a list of supported Python versions (currently 3.10, 3.11, 3.12, and 3.13)

• SIMetrix/SIMPLIS now provides an internal Python Editor which can utilize the Pyright
language server which then provides features such are error-checking etc.

• There is an optional simetrix Python package that provides API descriptions for the DVM 
Python integration that can be used by either the internal Python Editor or external 3rd

party Python IDEs

• Since this feature is experimental, it is not turned on by default: to use it, type 
enable_experimental_feature 'dvmPython’ into the Command Shell



Line Impedance Stabilization Network
• From 9.2b, a Line Impedance Stabilization Network (LISN) device is available in SIMPLIS

• The LISN provides a constant input impedance 
for a power supply, emulating a mains supply, 
and enables the measurement of conducted   
noise from the power supply into the mains



LISN
• The LISN L/C values can be configured

• The LISN device automatically provides waveforms of the common mode (CM), 
differential mode (DM), and total conducted electromagnetic interference (EMI), both as 
voltages and a frequency spectrum

• The frequency spectrum is derived by performing an FFT on the voltage waveforms

• The LISN device can also be configured to overlay EMI standard specification curves on 
the total conducted EMI frequency spectrum, to see if the power supply meets EMI 
requirements

• In addition to built-in EMI standards, the user can define additional standards in an 
external text file



EMI Measurements

• Taking an FFT of the noise voltages is not what a real 
EMI Test Receiver does

• EMI Test Receivers have three measurement modes: 
peak, quasi-peak, and average

• The average measurement typically is very close to the 
peaks of the FFT

• Therefore, the standards built-in to the LISN device are 
all average specifications: if the FFT is below the 
average specification curve, then it’s likely that the 
device meets the specifications



Design Example
1. Simulate a PFC rectifier without a DM EMI input filter.
2. Use the LISN device to measure the conducted noise, and compare it

to the CISPR 22 Class A standard, thereby calculating the required
attenuation for a DM EMI filter.

3. Use the Optimiser to derive the component values of the EMI filter
such that the attenuation requirements are met.

4. Simulate the PFC rectifier with the Optimiser-derived EMI filter to
verify that the conducted noise is now within the allowed limits of the
CISPR 22 Class A standard.

All of this will be automated using the Design Verification Module (DVM) 
and Python, and the results will be presented in a DVM Report.



EMI Test Receiver
• In this demonstration, we will be showing an unreleased experimental feature, which 

processes the LISN waveforms in order to mimic the peak, quasi-peak, and average 
measurements which are produced by an EMI Test Receiver

• This feature will likely become available to users in a later point release

FFT

Average

Peak

Quasi-Peak



Designing an EMI Filter for a PFC

Python 
script

1. Starts SIMetrix/SIMPLIS, runs a DVM testplan on the PFC schematic
without the input filter

Testplan
• Runs the schematic and the LISN device measures EMI
• Extracts the relevant waveforms and calculates the       

required attenuation of the filter

2. Opens the filter schematic, sets up the Optimiser to look for the
required attenuation and runs it

Optimiser determines the L and C values of the filter to meet the 
attenuation specification

3. Runs a DVM testplan on the PFC schematic with the input filter

Testplan

• Runs the schematic and the LISN device measures EMI

• Contains a Python pre-process script that extracts    
the output of the optimiser and applies it to the PFC 
input filter



Step 1

CISPR 22 Class A Average spec

PFC Rectifier

EMI Measurements

LISN DM Filter 
disabled

CISPR 22 Class A Quasi-Peak spec

• Conducted EMI in the 150 kHz – 1 MHz 
range significantly exceeds the minimum 
defined by the CISPR 22 Class A           
standard



Step 2

Optimiser finding correct attenuation

• After 74 iterations, the Optimiser finds the L and C values 
for the filter that best achieve the required attenuation

Filter schematic



Step 3

CISPR 22 Class A Average spec

PFC Rectifier

EMI Measurements

LISN
DM Filter 
enabled

CISPR 22 Class A Quasi-Peak spec

• After enabling the filter and setting the L 
and C values determined by the          
Optimiser, both the average and          
quasi-peak specifications of the CISPR 22 
Class A standard are met



Conclusions

• The new LISN device can be used to characterize EMI performance 
of power supplies in SIMPLIS simulation

• Using DVM and Python, the search for L and C values of an EMI 
input filter that provide the desired attenuation can be automated, 
and it can be verified that the power supply meets EMI standards
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