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Chapter 1: Starting the Sentaurus TCAD 
Tutorials 
Opening the tools in a webbrowser 

Synopsys has on-line training that can be accessed from a web browser.  There are a few typos 
here and there, but it should be easy to follow.  The tutorials are quite lengthy so give yourself 
plenty of time to complete them.  If you already know a TCAD tool and process engineering you 
probably can reduce your completion time from the estimated completion time in half. 

1. First log (ssh or vnc) in remotely or at a Unix station and star a terminal 

2. Start a web browser (Figure 1). 

3. Go to File... Open File (Figure 2). 

4. Click on Filesystem in the left control area of Figure 3. 

5. Click on apps in the right control area of Figure 3. 

6. Click on apps, synopsys, TCAD, tcad, current, Example_Library, Sentaurus_Training 
(Figure 4). 

7. Double Click on main_menu.html (Figure 4). 

8. The web browser should look like Figure 5.  Bookmark the page by going to Bookmarks.. 
Book mark this page (Figure 6). 
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Figure 1.  Starting a Web Browser. 

 

 
Figure 2: Open a file in a Web Browser. 
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Figure 3: Open a file (File system). 

 

 
Figure 4: Location of Sentaurus Training. 
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Figure 5:  Main Menu of Sentaurus Training. 

 
Figure 6: Bookmark this page. 
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Doing the tutorials:  

In order to understand this tutorial, you should do the following tutorials provided by Synopsys  

1. Tool Overview 

2. Sentaurus Workbench 
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Chapter 2: Simple example showing 
how to simulate a bar of silicon 
Downloading the Example File: 

Make a directory in your home directory call Sentaurus.  (Figure 1Figure 7)  

 
Figure 7: Making a directory. 

Using a web browser, download into your account the sample file: 

 www.engr.sjsu.edu/dparent/ee221/res_bar.gzp 

Download the file into your sentaurus directory (Figure 8 and Figure 9) 

 

Start Sentaurus workbench by typing swb & at the command line (Figure 10). 
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Figure 8: Navagting to the sentaurus directory. 

 
Figure 9: Saving as res_bar.gzp. 
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Figure 10: Starting Sentaurus Workbench. 

After starting Sentaurus Workbench you should see the interface as in Figure 11. 

Double left click on res_bar.gzip to unpack the sample files you will need for this example (Figure 11). 

You should see a pop-up (Figure 13), select unpack. 

 

 

 
Figure 11: Sentaurus Workbench. 

Another pop-up will appear, click twice to save the file (Figure 13).  Note: /dparent is my 
directory, your directory will automatically by entered in. 

 

If done properly you should see the project loaded into the SWB interface (Figure 14). 

Table 1 shows what each parameter means (W, H, MGSX, MGSY, NA). 
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Figure 12: Click on Unpack. 

 
Figure 13:. Click OK twice. 

 
Figure 14: The resistor bar project is loaded. 
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Table 1: Parameter Names and Meanings. 

Parameter 
Name 

Meaning 

W Width of the Silicon Bar.  Note: Current flows from top to bottom so the 
larger the width, the more current can flow. 

H Height of the silicon Bar. Note: Current flows from top to bottom so the 
larger the Height, the less current can flow. 

MGSX Maximum Grid Spacing in the X direction.  How many grids along the 
width. 

MGSY Maximum Grid Spacing in the Y direction.  How many grids along the 
Height. 

NA Substrate doping of the p-Substrate. 
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To see/edit the Sentaurus Structure Editor commands on the SWB interface, left click on the 
Sentaurus Structure Editor Icon and go to Edit Input… Commands (Figure 15).  You should see 
the code in Figure 16. 

To see/edit the Sentaurus Device commands on the SWB interface, left click on the Sentaurus 
Device Icon and go to Edit Input… Commands (Figure 17).  You should see the code in Figure 
18. 

To see/edit the Inspect commands on the SWB interface, left click on the Inspect Icon and go to 
Edit Input… Commands (Figure 19).  You should see the code in Figure 20. 

Do not edit anything at this time! 

 

 
Figure 15: Showing Sentaurus Structure Editor commands. 

 
Figure 16: Commands for Sentaurus Structure Editor. 
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Figure 17: Showing Sentaurus Device commands. 

 
Figure 18: Commands for Sentaurus Device. 
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Figure 19: Showing commands for Inspect. 

 

 

 
Figure 20: Inspect Commands. 
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To Run the project, first unlock it (Figure 21). 

 

The in the SWB go to Project…Project Operations… Run.. (Figure 22). 

 

You should see a pop-up (Figure 23), select ok. 

 

After some time you should be able to see the results (Figure 24). 

 
Figure 21: Unlocking the project. 
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Figure 22: Running the project. 

 
Figure 23:Setting the Queue to use for the project. 
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Figure 24: Results of one run of the project. 

To be able to see the 2-D cross sections down load the following file into your Sentaurus 
directory: 

http://www.engr.sjsu.edu/dparent/ee221/gpref_dparent.Z-2007.03 

 

Go to Edit …User preferences to verify all tech plot commands are of the type techplot_sv –
mesa (Figure 25).  An example is in Figure 26. 

 
Figure 25: User Preferences. 
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Figure 26: Set all Tech_plot to tecplot_sv -mesa 

To view the structure created by Sentaurus Structure Editor, left click on the 1e19 node and select 
tecplot SV (Figure 27).  The results appear in Figure 28. 

 
Figure 27: Viewing with tecplot_sv -mesa. 
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Figure 28: SDE  results. 

To view the electrical results right click on the SDevice node and go to Visualize, plt. Files… 
Inspect ans in XX.. Ispect should appear as in .. 

 

To plot the results click on the node IDVG_n10_des , then top, then OuterVoltage as in Figure 
30, and then click X-axis.  Repeat for Total current but click n Y axis (Figure 31).  The results 
should appear as in Figure 32. 
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Figure 29: Plotting Results from SDevice with Inspect. 
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Figure 30: Setting X-Axis. 

 
Figure 31: Setting Y-Axis 
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Figure 32: Electrical Results for a Bar of Silicon. 

To see the affect on simulation time a accuracy of results change the variables MGSX and MGSY 
variables to .1 as in Figure 33 to Figure 36.  Your SWB interface should look like Figure 37. 

 

 

 
Figure 33: Changing MGSX to .1um. 
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Figure 34: Change value of MGSX. 

 
Figure 35: MGSY to .1um. 
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Figure 36: Change value of MGSY. 
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Figure 37: Rerun the project. 

To rerun the project node click on the node and select run (Figure 37).  Click yes to save the 
project (Figure 38).  When complete use tecplot to view the results.  When tecplot appears click 
on the grid icon and you should get the results shown in Figure 39. 

 

 
Figure 38: Saving Project. 
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Figure 39: Results of finer grid. 

To view the run time statistics, click on the proper node in the SDevice column, and goto view 
output (Figure 40). You should see the start of your project (Figure 41), and the end (Figure 42). 

Note, even though the project took significantly longer to run the results are the same 
(Figure 43)!  Why???? 

 

 
Figure 40: Viewing the SDevcie run time. 
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Figure 41: Sdevice starts. 

 
Figure 42: Run statistics for Sdevcie. 

 

 
Figure 43: No change in results! 
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To make a series of experiments you need to add values to the variable columns.  For example we 
wish to see how resistance of the bar charges with doping levels from 1014cm-3 to from 1019cm-3 . 

First change the 1e19 node to 1e14 as in Figure 44.  Ad values by clicking on NA, and going to 
Add Values (Figure 45).  Fill out the pop-up according to Figure 46.  The SWB manager should 
look like Figure 47.  Change the MGSX, and MGSY back to 10 and you should be ready to 
simulate (Figure 48). 

Before you can run the project you need to “clean it up”.  In the SWB manager go to Project 
Cleanup (Figure 49), and click OK on the pop-up (Figure 50), your SWB manager should look 
like Figure 51.  Run the project and you should see the results as in Figure 52. 

 

 
Figure 44: Editing a variable. 

   

 
Figure 45: Adding experimental values. 
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Figure 46: Add 5 values at powers of 10 doping levels. 

 
Figure 47: Experiments almost all set up. 

 
Figure 48: Change MGSX and MGSY back to 10. 
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Figure 49: Cleanup project. 

 
Figure 50: Clean up results. 
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Figure 51: Project ready to run. 

 
Figure 52: Results. 

Once can cut and past the doping levels and R values into open office.Calc(Figure 53).  One can 
plot the results as in (Figure 54).  What is the kink in R at the doping level of 1017cm-3? 

 
Figure 53: Opening Open Office Calc 
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Figure 54: Results of varying the doping levels of a Silicon Bar. 

In order to run another one parameter experiment we need to delete the values for NA.  To do 
this, click on NA and delete it (Figure 55).  You can keep the suggested value in pop up Figure 56. 

Add NA back this time with a value of 1016cm-3 (Figure 57).  Your SWB manager should look like 
Figure 58. 

To vary H, the height of the bar of silicon, click on H and add the values according to pop up 
Figure 59.  Your SWB manager should look like Figure 60.  Cleanup the project and re-run it.  
You should get results like Figure 61. 

 

 

 
Figure 55: Deleting a variable. 
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Figure 56: Slecting which vlaue to keep. 

 
Figure 57: Adding the paramter back. 

 
Figure 58: NA added back. 
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Figure 59: Adding vlaues to the H. 

 
Figure 60: Varying H in the SWB manager. 
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Figure 61: Results of Varying H. 

 

Looking a Figure 62it seems the R is linear with H (Note: the current flow in from top to bottom 
of this structure so in the case L=H  Since R=ρ x L / Area).  This makes sense according to the 
equation but what about the mobility reduction to velocity saturation?  If we edit the SDevice 
command file we see Figure 63, with no mobility flag for this effect.  Add the effect in by 
changing the SDevice command file to HighFieldSaturation Figure 64.  

 

After editing the command file select the nodes and preprocess them to update the changes in the 
command file (Figure 66).  Select the nodes again and run.  This will only run Sdevcie and Nspect.  
The structures re the same so do not re-run them.  This saves quite a bit of time. 

 

You should get the results as shown in Figure 65 .  Note that if you plot it out against the last run 
there is not much difference, why?  Hint: Try running the simulation with H from 1 to 10 in steps 
of ten.  Make sure to change MGSY to 1 (Figure 67)!  Note you will not see much difference in R 
as in the way it is extracted.  Look at the plots of current to see what is going on. 
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Figure 62: R. Vs H. 

 
Figure 63: Physics statement. 

 
Figure 64: HighFieldSaturation Flag. 
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Figure 65: Results with High Field  Mobility. 
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Figure 66: Preprocess Nodes. 

 
Figure 67: New Experiment H=1-10um, and MSGY=1um. 


