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Double-pulse testing (DPT) method uses a double-pulse external 
circuit in a mixed-mode simulation to extract Turn-off Delay Time, 
Rise Time, Turn-on Delay Time, and Fall Time. This is defined in the 
APSYS project file (dpt.sol). 

Final  structure 
 
CSUPREM is used to 
build half of a  
Trench-MOSFET 
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External circuit described in 
dpt.cir file for minispice command 

Output on node 4 includes package 
parasitic inductance 
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APSYS transient 
simulation scan to 3 μs 
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APSYS post-processing to get minispice results at various circuit 
nodes & elements. 
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Input Signal 

Initial current-
loading pulse: 
sets the device 
to the desired 
current 

Turn-off 
edge 

Turn-on 
edge 
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plot_minispice variable=current node=3 element=Ztmos hori_range=(2. 2.1) && 
    vert_factor=-1 

Device turn-off current from 
TrenchMOS 
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plot_minispice variable=current node=3 element=Ztmos hori_range=(2.5 2.6) 
&& 
    vert_factor=-1 

Device turn-on current 
from TrenchMOS 
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Use of 3rd party software to plot multiple curves together for the purpose of data 
extraction 
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 turn-off delay of about 25ns at 7.5V 
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Using criteria of time to get from 10% to 90% of green line, rise 
time of about 8 ns 
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Plotting of second pulse: 
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 turn-on delay of about 11ns at 7.5V 
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        fall time of about 2 to 3ns 
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Qg: 
         Qg is just integration of Ig(t) 
 
 Small program provided to do the integral: 
       Qg_calculator.exe < input.txt 
 
Interactive or piped command input: 
         first line is data file for Ig(t) 
         second line is start of integral 
         third line is endpoint of integral 
 
 
Result is 44.7nC 
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Users can obtain COSS, CISS and CRSS through the AC 
analysis of the breakdown simulation. 

Final structure 
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Set  ac_data=yes in cv.sol 

   Print data needed for AC analysis at 1V intervals 
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For this example, AC print  63 data files. 
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$ source=contact1 
$ gate=contact2 
$ drain=contact3 
 
AC analysis not possible at equilibrium; data also less reliable on final 
breakdown point (loss of convergence). So data sets #1 and #63 are excluded 
from the analysis. 
 
AC analysis applies 1V of AC bias at specified contact: capacitance is part of the 
AC current response to that AC bias. 
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For CISS: 
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For CRSS: 
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Because AC analysis calculation is very slow (more than 10 minutes), 
so we use command-line calculation instead of GUI calculation. Time 
needed for calculation may cause timeout issues with GUI. 

Run command: 
     C:\NovaTCAD\Apsys\apsys\apsys.exe cv.plt 
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APSYS’s .plt file generates a set of Gnuplot commands to create a 
postscript output file (output.ps).  
 
Run command: 
 C:\NovaTCAD\Apsys\apsys\gnuplot.exe   junkg.tmp 
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Breakdown characteristics 



  APSYS | CSUPREM | LASTIP | PICS3D | PROCOM | CROSSLIGHTVIEW  

©2020 Crosslight Software, Inc., Burnaby, BC, Canada   www.crosslight.com 

BV curve in log scale 
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     COSS output capacitance vs. Vd 
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     CISS Input capacitance 
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CRSS Reverse Transfer capacitance 
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Summary: Crosslight TCAD can 
extract most parameters in a 
datasheet for a power device 
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Thanks  for your 
attention! 
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