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1 MODELSIM FROM WITHIN QUARTUS

This tutorial describes, how to run a ModelSim simulation (RTL) from within the Quartus SW IDE.

Follow the steps described here for running ModelSim from within the Quartus Software.

It is assumed that you have already Installed Quartus 20.1 Lite, the Max10 Device files and ModelSim simulator,
as described in the ‘Tutorial _QuatusinstallAndVerify’ document, which describes steps to install the SW and test
your setup.

1.1 SETUP WITHIN QUARTUS

1. Download and save the following three Verilog files provided on the eClass website.
The files contain design of a Full Adder and a Test bench.

half_adderV.v
full_adderV.v
full_adderV_tb.v This is a simple testbench.

2. Now follow the instructions in the ‘Tutorial_QuatusinstallAndVerify’ document, to create a project using these
files. Use a suitable project directory, project name however enter full_adderV as your top_level module.

3. Add three provided files in the project you created, following the steps in ‘Tutorial_QuatusinstallAndVerify
document.

4. Make sure that full_adderV is indeed the top level, by right clicking on the file name and selecting ‘set as
top level entity’ as shown below.
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5. Run the ‘Analysis and Synthesis’ which is a step within the Compile Design process.
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Pay attention to any code or syntax related Error messages, before proceeding to RTL Simulation, for you
will likely get them in ModelSim too.

1.2 START RTL SIMULATION

After your design compiles satisfactorily, you are ready to start ModelSim simulator.
If encountered code or syntax related Error messages, try fixing them, before proceeding to RTL Simulation.

However before ModelSim can be run, it is required to specify the path, where the ModelSim executable is
located. Specify it by going the menu Tools -> Options and the Selecting ‘EDA Tool options’ under the General
settings and specify your specific path, where the executable is located.
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After having specified the path, run ModelSim by selecting menu -> Run Simulation Tool -> RTL Simulation.
If you followed all the steps correctly, including steps in ‘Tutorial_QuatusinstallAndVerify’, ModelSim would now
start and you would see the following screen.
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You would see both ‘full_adderV’ and ‘half_adderV’ in the ‘work’ library.



1.3 ADD TESTBENCH OR OTHER FILES

To also add the testbench, ‘full_adderV_tb’ go menu Compile -> Compile... which opens the ‘Compile Source
Files’ window.

- By default it opens within the ‘modelsim’ folder of your Quartus project.

- Browse to the directory, i.e. your parent Quartus project directory, which contains your Design and the Testbench
files.

- Since the two design files are already in the ModelSim library, just select the testbench file and click on Compile.

- After the compile operation, click Done, to close the window.
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You will now see that ‘full_adderV_tb’ has also been compiled and added to the ‘work’ library and it has now become the
Top level module.



1.4 START SIMULATION

Now you are ready to start simulating. Do menu -> Simulate -> Start Simulation. In the window which opens,
select ‘full_adderV_tb’ and click OK, as shown below.
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This runs the ‘vsim’ command, which starts the Simulator. You will now see
- Anew 'Sim’ tab, which shows your Top level module and the lower instances below it.
- An ‘objects’ window, which shows the ‘Signals’ as per the selected Instance, in the Sim tab.
- A‘Wave’ window, to which the Signals can be added and on running the Simulation, results are seen as
a waveform, on those signals.
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1.5 ADD SIGNALS

We now add the signals to the Waveform window, before running the Simulation, as shown below.

To add the signals to the Wave window do
- Select the appropriate instance, in the ‘Sim’ tab
- You will now see the signals of this instance, within the ‘Objects’ window.
- Select the signals, you want displayed and right-click you mouse, and then select ‘Add Wave’ to add in
the Wave window.

As you add the signals, the Transcript Pane will display corresponding messages.
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1.6 RUN SIMULATION

To run the simulation, few options are available.
- Run 100ns, will run the simulation for 100ns, or as per time specified by you.
- Run -All will continue running the simulation, till a Breakpoint is hit or a statement like $stop is hit.

You can stop a simulation, by selecting the ‘Break’ command.

The commands can be run from the menu Simulate -> Run -> or from the Icons shown, or by typing in the
Transcript pane.
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Since in our testbench there is a $stop statement, at the end, just type run —all (lowercase) in the Transcript pane.

In our case, you will see that Transcript pane shows the signals, anytime one of them changes, due to the $monitor
command. Further, the Wave window shows the top level, testbench signals as well signals of the instance,
‘my_full_Adder’
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You can try additional things like adding more signals to wave window, from other instances in your design, e.g. from the
Half Adder, and restart your simulation and run it again.

To end your simulation, do menu Simulate -> End Simulation

You exit ModelSim, by doing menu File -> Quit This closes ModelSim and takes you back to the Quartus SW.

This concludes the tutorial.

1.7 ADDITIONAL INFORMATION

Refer to the online resources on ModelSim, including the ModelSim User Manual and Mentor ModelSim Tutorial

which provide lot more detail about additional features of this tool, particularly in using this simulator in a Standalone
mode, independent of Quartus software.



	1 ModelSim From Within Quartus
	1.1 Setup Within Quartus
	1.2 Start RTL Simulation
	1.3 Add Testbench or Other Files
	1.4 Start Simulation
	1.5 Add Signals
	1.6 Run Simulation
	1.7 Additional Information



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



