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INFORMATION ABOUT THE WEBINAR

You are muted during the webinar. 
However, you can ask us questions using the chat function.

Duration of the presentation 30 Min
Q&A: 10 – 15 Min

Any questions?
No problem! Email us digital-we-days@we-online.com

Please help us to optimize our webinars! 
We are looking forward to your feedback.

On our channel Würth Elektronik Group
And on  Digital WE Days 2023 YouTube Playlist
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https://www.youtube.com/playlist?list=PLZJdRX1BvL0zb7pTrVCQrXDdeNECNvwv7
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USAGE OF LTSPICE SIMULATION TO SPEED UP CONVERTER DESIGN

• Usage of PWL Test vectors
• Load profiles
• Transient injection

• Iteration of simulation
• Parameters and simulation Steps
• Monte Carlo, Worst Case and Gaussian distribution

• Measure statement
• Basic usage
• Advanced usage (computing power factor)
• Plot Meas’d data

• « Exotic » plot coordinates and their usage
• Safe Operating Area of a mosfet (simple)
• Safe Operating Area of a mosfet (pulse time weighted)
• Thermal transient « SOATHERM »

Letting the computer work for you is a science
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USAGE OF PWL TEST VECTORS
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Generation, acquisition, and use of PWL vectors

 Converters are stressed by variations of the output load
 Load transient simulation cuts down validation time
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USAGE OF PWL TEST VECTORS
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Generation, acquisition, and use of PWL vectors

 Only a run of simulation to 
validate multiple scenarios
 Startup (1)
 Overload (2)
 Short circuit recovery (3)
 Light load & No load (4)
 Load transients (5)
 Load Bursts

1 2

3

4 5
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USAGE OF PWL TEST VECTORS
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Generation, acquisition, and use of PWL vectors

 Repeat a test vector

 Applies to many components both sources and sink behavior
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USAGE OF PWL TEST VECTORS
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Generation, acquisition, and use of PWL vectors

// initialize

fprintf (pFile,"%dn\t0\n",0,initialVoltage);

fprintf (pFile,"%dn\t0\n",DELAY,initialVoltage);

// loop for every sample

for (sample = 0 ; sample < NUMBER_OF_SAMPLES ; sample++)

{

// Compute a sample

logicLevel = rand() % 2;

// print sample

if (logicLevel == 0)

{

fprintf (pFile,"%fn\t%5.2f\n",(sample*symbolTime)+DELAY+transitionTime,voltageLow);

fprintf (pFile,"%fn\t%5.2f\n",((sample+1)*symbolTime)+DELAY-transitionTime,voltageLow);

printf ("%fn\t%5.2f\n",(sample*symbolTime)+DELAY,voltageLow);

}

else

{

fprintf (pFile,"%fn\t%5.2f\n",(sample*symbolTime)+DELAY+transitionTime,voltageHigh);

fprintf (pFile,"%fn\t%5.2f\n",((sample+1)*symbolTime)+DELAY-transitionTime,voltageHigh);

printf ("%fn\t%5.2f\n",(sample*symbolTime)+DELAY,voltageHigh);

}

}
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ITERATION AND FUNCTIONAL VALIDATION
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Step and parameters

On Sheet Statement using the SPICE directive command

Usage  in a component Usage in an expression Usage in multiple components
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ITERATION AND FUNCTIONAL VALIDATION
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Step and parameters

Hint : click .param statement to have access to an Editor
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ITERATION AND FUNCTIONAL VALIDATION
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Step and parameters

 You can easily adjust : 
 Slope
 Deadtime
 Frequency
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MONTE CARLO, WORST CASE AND GAUSSIAN DISTRIBUTION

DIGITAL WE DAYS
OCTOBER 16, 2023

Adding some randomization to the simulation iterations

 Useful for 
statistical
validation over 
tolerance range

 Ideally suited to 
run during
 Coffee breaks
 Lunch breaks
 Nights

 Ltspice enables
plotting any
variable versus 
simulation run
number
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MONTE CARLO, WORST CASE AND GAUSSIAN DISTRIBUTION
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Adding some randomization to the simulation iterations

 Worst case distribution is used for quick validation at  : 
 nominal value
 nominal value + tolerance
 nominal value – tolerance

 It’s the fastest way to perform a gross validation 
 It can test combinations of components tolerances as long 

as their index is different
 This function isn’t built in Ltspice, it requires a copy paste

as spice directive (.func)
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MONTE CARLO, WORST CASE AND GAUSSIAN DISTRIBUTION
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Adding some randomization to the simulation iterations

 Monte Carlo distribution is used for 
validation within a tolerance range

 It’s the most convenient way to perform
validation of components having a known
tolerance.

 It uses a Uniform distribution of samples
within tolerance

 Many simulation runs are required for a good 
coverage

 This function is built in Ltspice
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MONTE CARLO, WORST CASE AND GAUSSIAN DISTRIBUTION
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Adding some randomization to the simulation iterations

 Gaussian distribution is used for validation of  
components having bell shaped distribution

 It’s the most convenient way to perform
validation of unsorted components

 Many simulation runs are required for a good 
coverage

 This function is built in Ltspice
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ITERATION AND FUNCTIONAL VALIDATION
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ITERATION AND FUNCTIONAL VALIDATION
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.MEAS statement advanced use
(power factor)
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« EXOTIC » PLOT COORDINATES AND THEIR USAGE
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SOATHERM FUNCTIONS
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Thermal simulations in LTSpice
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SOATHERM FUNCTIONS
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Thermal simulations in LTSpice

°C
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THANKS FOR WATCHING
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Stay tuned 

 Anticipate EMC With LTSpice
 Validation of power converters 

with LTSPICE (1/2)
 Signal Integrity With LTSpice  LTSpice for EMC filter design  
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digital-we-days@we-online.com
Sylvain.LeBras@we-online.com 

We are here for you now! 
Ask us directly via our chat or via E-Mail.

Questions
& Answers
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