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ModelSim v5.7 Quick Reference Guide

Author: David M. Sendek

Background: This guide provides you with step-by-step procedures in using ModelSim
to compile, link and simulate your VHDL or Verilog source code design. These
procedures provide you with the necessary steps to accomplish labs when using VHDL.

Assumptions:
1. Students have a basic understanding of UNIX

2. Students know how to sign-into a UNIX environment from Windows NT

References: (a) “Force File and Force Commands”, David Sendek, 9 July 2003
(b) ModelSim SE Tutorial Version 5.5¢e, 22 Aug 01, Mentor Graphics
(c) Lesson 2 — Basic VHDL Simulation, “Preparing the Simulation”,
Mentor Graphics, 22 Aug 01, pages T-18 to T-23

SETTING UNIX ENVIRONMENT (steps at the UNIX prompt)

1. (Suggestion) Create a directory ee451
. (Suggestion) Create a sub-directory for each lab, ex: labl , lab2, ...
3. %setenv MGC_WD SHOME/path
ex: %setenv MGC_WD $HOME/ee451/labl
4. Change to your working lab sub-directory

5. %source /mentor/csu_setup/ams_setup.csu
Notes:
- This permits you to access ModelSim, used for compiling, linking and
simulating VHDL source code.
- If you do not modify your .cshre file, you must repeat steps 3 through 5
each time you re-open your UNIX window.
- There is a space between %source and /mentor....
Procedures:

1. Using your favorite text editor, create the Very High Speed Integrated Circuit
(VHSIC) Hardware Description Language (VHDL) source code for your design
and a separate file with “force” commands to be used in simulating your design (if
required). The force file is a set of test vectors to test your design. Reference (a)
provides some force commands. Name the file such as “labl.do”

2. From your /ee451/labl directory and at the Unix Prompt, start Mentor Graphics
ModelSim by entering the following at the Unix prompt:  ghsim



3. At the “Welcome to ModelSim 5.7” window, select “Jumpstart”.

[Sim Features

ModelSim Features

= New Features
Enhanced Code Coverage, C Debugger, PE Swiift Interface, and
G Ul layout selection

» Usability and Debug Features

Source Windew Templates, and Wizards

Project Manager, Signal Spy
Waveform Snapshot, and the Enhanced D ataflow Window

» High—Performance Optimizations
VHDL and Verilog

» Standards and Tcl Sapport

VITAL 2000, Verilog 2001, and Tcl/'Tk 8.3

View full ModelSim Release Notes iin web browser)

The following screen will be displayed. Select “Create a Project” or File > New >
Project. Note: After you have initially created a project, future access to that project
can be achieved by selecting “Open a Project”.



ModelSim Jumpstart
<3 5y menu

Welcome to ModelSim

= Create a Project

ModelSim Projects contain sirmulation details like compile settings,
source files, or libraries. The Project Manager also lets you include
references to shared global files, Start here to create a new ModelSim
project.

» Open a Project
Your most recent projectis opened wwhen vou start ModelSim, Start
here if you'd like to open an older project.

» Open Documentation
Start here if vou'd like to open the ModelSim PDF bookcase. The entire
doc setis indexed for searching within A crobat Reader,

Close |

The following will be displayed if you have already created a project and want to open
it at some later time. This will add the files that contain your design. You can then
directly proceed to compiling your design.

Open Project —I

Open Project

|mfhnmefuhd1 fcounter?seament/binary_up_counter j

Browse.. |

oK | Cancel |

4. Before you compile any Hardware Design Language (HDL) (such as VHDL or
Verilog), you’ll need a design library to hold the compilation results. To create a
new design library, type in the Project Name and select a directory where the
project file will be stored. Leave the default library name set to “work”. Finally,
select OK.
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After pressing OK, the following will be displayed:

&dd items to the Froject

[ ]

Create Mew File Add Existing File

M

Create Simulation Create Mew Folder

And your ModelSim main window will look like the following:
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5. The next step is to add the files that contain your design. By now you would have
written your VHDL source code file(s). Click “Add Existing File” in the “Add
items to the Project” window. For this example, three VHDL files are added.
Click the “Browse” button in the “Add file to Project”. It should be noted that
counter7segment.vhd, counter.vhd & leddcd.vhd are selected. Select “Reference
from current location” and then click OK. Close the “Add items to the Project”
dialog (This will close the “Add items to the Project” and “ModelSim Jumpstart”
windows).

Add file to Project

FECE/sendekdm/home/svhdl fcounter 7segment/leddcd.vwhd I

Top level ]

Ok | cancel |

The main ModelSim window will show the following:
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# Loading project binary_up_counter
# Loading project binary_up_counter

ModelSim:

Now you are ready to compile the VHDL or Verilog file(s). To compile the
file(s), select Compile > Compile All or highlight the “high-level” design
(counter7segment.vhd in this example), right mouse click and select Compile >
Compile All. By selecting the “Library” tab, you can observe the compiled design

units (the Entity & Architecture blocks).

Teddcd. whd

H)
H] counter.vhd
H)

Entity Jtop/students/
frchitecture
Entity Jtop/students/
frchitecture
Entity Jtop/students/
frchitecture

Loading project binarv_up_counter

Loading project binary_up_counter

Compile of counter?segment.vhd was successful.
Compile of counter.vhd was successful.

Compile of Teddod.vhd was successful.

3 compiles, O failed with no errors.
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# Loading project binary_up_counter
# Loading project binary_up_counter
# Compile of counter?sedment.vhd was successful.




7. You may find compile errors in the previous step. These need to be corrected
before proceding any further.

8. Now the design must be loaded, once compiled. Double-click the “high-level”
design (counter7segment) on the Library page. You’ll see a new page appear in
the workspace that displays the structure of the counter7segment design unit.

wsim work, counter?segment
# wsim work. counter?segment
i fmentor/aMs modelsimfva. 7olhing.

B counter1 counterChe... Architecture . =5/, . /std. standard

. fmentor/aMs fmodelsim/vs. 7oibing.
| 'Ieddcch 'Ieddcd(lljeh. .. #rchitecture . 55/ . /iese.std_logic_1164(body)

B std_Togi... std_logic_... Package fmentarfaMs modelsimdvs. 7o/hing,
B std_logi... std_logic_... Package #funggi".}fieﬁe.ﬁgag}DGQCTaf15h§h$d¥%, ;
: : pading fmentor modelsimdvs. 7c/bing.

M std_logi... std_logic_...Package LAsunossS.  fieee.std_Togic_unsignedibody)
W standard  standard Package ing work. counter?segment{structurall

ing work, counterChehaviorall
work. TeddcdCbehaviorall

9. To simulate the design, select View > All Windows from the main ModelSim
window. This will open all the ModelSim simulation windows, such as the wave
window. This window will be what you will predominately use.
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10. From the Signals window menu, select Add > Wave > Signals in Region. This
command displays the top-level signals to the Wave window.

This will result in the following:



File Edit Miew Insert Format Tools WwWindow

EEHE BRI N KN ND G @R EFE
ESENE N

H

/]
How 0 fs
_ Cursor 1| I
N | =
|| Ofstol ps | -

11. Of particular interest, if you are using a hierarchical design, the previous step only
show the top-level signals. But if you require more detailed resolution, you can
select from the signals window Add > Wave > Signals in Design.

12. Now you are ready to simulate your design. To simulate your design, you will
use your test vectors that you placed in your force file. To execute your force file,
to simulate your design, select Tools > Execute Macro from the main window
menu. Finally, select the force file you created earlier. Note that a “force file” is
also referred to as a “do” file.

Execute Do File —I

Directory: ftopfstudents/GRADSECE Sendekdm/homeswhdl/countervsegmeant —-| |
51 work
El testdo
I~ =
File name: test.do Open |
Files of type: Macro Files (*.do,*tcl) —-| cancel |

A sample simulation may look like:
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13. To exit ModelSim, select File > Quit in the main ModelSim window.

14. After simulation, you can use the XESS Field Programmable Gate Array (FPGA)
protoboard to verify your design on physical hardware.

Useful Feature(s):
1.

If you desire to clear your “wave” window during simulation, simply press the
restart icon illustrated below.

10



	ModelSim v5.7 Quick Reference Guide

