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Software versions

The following documentation supports ModelSim SE 6.0c for Microsoft
Windows NT/2000/XP.

Graphical User Interface

ModelSim’s graphical user interface controls all internal-window
features including menus, buttons, and scroll bars. All of these
operations can also be performed using command line programming.

Standards supported

ModelSim VHDL supports IEEE 1076-1987 and 1076-1993 VHDL, the
1164-1993  Standard  Multivalue Logic  System  for VHDL
Interoperability, and the 1076.2-1996 Standard VHDL Mathematical
Packages standards. Any design developed with ModelSim will be
compatible with any other VHDL system that is compliant with either
IEEE Standard 1076-1987 or 1076-1993.

Software Download:

1. ModelSim evaluation media can be requested from the following
web link: http://192.94.38.221/model/media_request/default.asp

2. ModelSim software can also be downloaded from the following web
link: http://www.model.com/products/60/downloads.asp
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1. To open ModelSim SE in VLSI Lab:

Start ModelSim SE by clicking on the shortcut on the
Desktop as shown in the figure:

Upon opening ModelSim for the first time, welcome to ModelSim dialog
box will be seen. (If this screen is not available, it can be enabled by
selecting Help > Welcome Menu from the Main window. It will then
display the next time you start ModelSim.)

7] IMPORTANT Information >
Model: 777, Welcome to ModelSim 6.0c

IMPORTANT Information!

* Keyv Information
ModelSun platform chanees

* Product Changes
Changes m ModelSun fimctionahity

» Neow Features
The latest ModelSun feates

ModelSim 6.0 Application Notes

» Performance Gudelmes

» Talkme Advantage of SvstemVenloc
* The ModelSun Debue GUT

= SystemC Venfication

» Comparme PSL and OVL j
i S : Select Jumpstart to e
I Dan't show this dialog again e ModelS e P Jumpstart g | |:|CISE|

e From the above dialog box, click on Jumpstart to go the following
window or click Close to continue to the ModelSim Main window.
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e Create a project in
ModelSim.

e Open an existing
or example project
in ModelSim.

e Open ModelSim
documentation.

Select one of the
above operations
and then click in
close to close this
window.

Note: Without
closing this window,
further  operations
cannot be
continued!

ﬁ Welcome to ModelSim

Welcome to ModelSiin

» C'reate a Project

ModelSin Projects contamn sumulation detads like
compile settings, source files, or hibraries. The Project
Manager also lets you mclude references to shared
olobal files. Start here to create a new ModelSin
project.

= Open a Project

Your most recent project 1z opened when vou start
ModelSun. Start here if yvou'd like to open an older
project.

= Open Documentation

Start here if vou'd hke to open the ModelSun PDF
bookcase. The entire doc set 15 mdexed for searching
withm Acrobat Reader.

2. Create a Project Work Place:

a. Click on “File”, then “New”, Select “Project”.

(3

(%] ModelSim SE PLUS 6.0c
Z8 Edit “iew Format Compile Simulate Add  Tools  Window  Help

bl Mdomal -

Open... Source

Load... Er;:niEu::t...
Cloze Librany...
[mport "_ Window #
Ewpart ]

Save bz

Change Directany...

Source Directony...
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b. In the dialog box thus
obtained, for “Project Name”,

77 Create Project

we will use “gates” as the Project Name
example. |gates
Praoject Location
c. In the “Project location” bOX/ |E:Nivek.-"|:in:uits Browsze. ..
click on "“Browse” and using
down arrow, choose your Dl Ly Jizie
directory where this project is | "o
to be saved.
] Cancel

Upon selecting OK, if
the Project directory

B Create Project

does not exist, dialog 9 e . _ o )
bOX appears asking \:\‘/ The praoject direcktory does not exist, OK ta create the directory:

whether to create a

directory. Click OK to 0K ] Cancel

proceed to go to the
following window:

In Add items to the Project %3 Add items 1o the Project
Wln.dO\é:Vlie};Otl; &aer\]N File Click onthe icon to add items of that type:

e Add Existing File NF i

e Create Simulation D D

e Create New Folder Create Mew Fils Add Existing File
Select Create New File, to create a ﬂ ﬁ?‘*—]
new project file. The Create Project ’
File dialog box appears as follows, i LB ]
where the File name and File type . !
has to be specified. Close

We will use and_2_gate as the file name and VHDL as the file type
as an example.
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Click on OK, and don't forget

ﬁ Create Project File

to Close the Add items to “File Name-
the project dialog box. land_2_gate Browse...
Add file az type- “Falder
WHOL R - [TapLevel i
s l Cancel l

Then, the main window with Project and Library tabs will be seen as
below. Also notice that the Project name: gates is shown in the status

bar below the Workspace.

7 ModelSim SE PLUS 6.0c

File Edit Wiew Formak

Compile  Simulate  Add  Tools

Window  Help

| eE@R|| 5 e

Wiorkzpace

A _ﬁ |E| C:Mieek/Circuitedand_2_gate.vhd
|"1 M ame |Statul Tope |I:Ir-:IE-§ 15 # |
and_2_gatewhd YHOL 0 :
1 -— Program Editor
2 -— Write Programs here
JFi
1 rm and_2_gate. vhd ]
A Agsertions ' H A K | Functional Coverage —
| Marme | Failure _ | Marme
| | e | |
| 4
1 i) Froget M Library | [ 154 ] _,I |T|:|tal Coverage: 0%
todelSimg |
A
|F"r|:|ject jate |::N|:| Design Loaded: |::N|:| Contexts I

Workspace tabs provides access to
Frojects, Libraries, design files, Compiled
design units. It can be hidden or displayed
by selecting View =Workspace

Florida International University

Transcript Window: provides status &
history of commands that are invoked,
and allows to enter command-line
commands
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3. Write Program

Now, double click on the and_2_gate.vhd to see a source file at the
we have to open the source window, where we write our program. In
order to open the source file, Click on “File”, then “New”, Select
“Source” and in that Select either “WHDL"” or “Verilog” depending on
the language you are writing program. Let us consider “VHDL"” for our
example.

[ e |

-] itode|Sim PE B.B

[ File

4. Write source code

Upon clicking on “VHDL"”, we get to see that a new window by name
“source_edit” is opened. It also shows thefile name as “new.vhd”

B source_edit - new.vhd
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We use this window as the program editor and write codes.
5. Save the source file

Upon writing the code, we should save the source file by clicking “File”
and selecting “Save as” we get a window in which type source file
name in the project directory. In our example, the project directory is
“circuits” and source file is saved as “and2.vhd”. Remember to type
the extension name as “.vhd” for VHDL files, and “.v"” for Verilog files.

B source_edit - andZ.wvhd
File Edit Object Options  Window

——————————————— o
THew 4 -
Opef... :
U=ze Source..,
Source Directory...
Properties.. ight (o) 2004 - VLSI Laboratory, ECE Departm

IHT3 REIERVED.
Save

|ntire noticed above must bhe reproduced on al j

| iy

6. Compilation
Click on “File” and select "Compile” and in the dialog box thus

obtained select the “and2.vhd” which is to be compiled and press
“Compile”. After completion of compilation, press * Done”.
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B =ource_edit - and2.vhd

[ File

ight (o) 2004 - VL3I Laboratory, ECE Departm
IGHTZ REZERVED.

mtire noticed sbhowve must be reproduced on al |_

El:lmpi lz...

7. Error correction

If the program has any errors, you will see “red comments” showing
“Errors” in the command window.

o] Model Sim PE 5.5

# - Loading package std_logic_1164

# - Compiling entity andgate

# - Campiling architecture behaviaral of andgate

# ERROR: C:MVivek /oircuitzdand2. vhd[41]): near "end'"; expect
ing: '

YSIM B4 |

Click on the Error message and it will direct you to the error line it the
source file.
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architecture hehavioral of andgate i=
begin
c<=a and b

—--TEST BEMNCH:-

Correct the error’s and Compile again following the same steps as
before.

8. Load design for simulation

After the source file is compiled successfully without any compilation
errors, Click on the Library tab and you’ll see the compiled design units
listed. If you don't see the design units, make sure the Library: field
shows "work."

03 Mar 92001

- Loading package standard

- Loading package std_logic_1164

- Compiling entity andgate

- Compiling architecture behavioral of andgate

-- Compiling entity andgate_test_bench

- Compiling archtecture behawvioral of andgate_test_benc

wok______ 7]

@ andgate

#
#
#
#
#
#
h
#

- Loading entity andgate

In our example, we see an entity “andgate” in the Library field.

Next up in this exercise is to load one of the design units. Double-click
on the “andgate” which is in the library field to load into simulation.
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You'll see a new page appear in the workspace that displays the
structure of the andgate design unit.

Clicking on “Design” and selecting “Load Design” can also do this step
of loading designing unit

ﬁ ModeSim PE BB

hte

behawvioral of andgate
bte_test_hench

behavioral of andgate_test_bench

|__|:|.:|_|:| Cezigh..

Select the required architecture that has to be loaded for simulation
and press “Add” and then click on “Load”. In our example click on
“behavioral”.
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|3 Load Design

o] [ o | [ osm | [ e

The Load Design dialog box lets you select the library and top-level
design unit to simulate. You can also select the resolution limit for this
simulation. By default, the following will appear for this simulation run:
e Simulator Resolution: default (the default is 1 ns)

e Library: work

e Design Unit: andgate(behavioral)

If the Design Unit is an entity (like andgate in this design), you can
click on the plus-box prefix to view any associated architectures as
there can be more than one architecture for a single entity.
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9. View Signals Window

Next, Click on “View” and select “Signals” to open the sighals window.

[ e |

[v] ModelSim PE BB

oral]
kodelSimAwind2pe/. . /ztd. standard
b odelSimdwind2pe,. fieee ztd_logi

avioral]

10. Assign values to the signals
From the Signals window, click on each signal and assign values for

each signal by clicking on “Edit” and select “Force”. You can also use
“Clock” if you want to give clock input to the selected signal.
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= zignalz

& =zignals

You can force either a “1” or a “"0” for the selected signals as shown.
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11. View signals in the waveform window

To view signals in the waveform window, select signals to be displayed
in the waveform window and click on “View” and select "Wave” and
click on " Selected Signals”. This will display selected signals in the
waveform window.

= zignalz

Selected Signals

You can perform the same operation by opening waveform window by
clicking on “View” and then selecting “"Wave” in the main ModelSim
command window and then by dragging and dropping the signals onto
the waveform window.

12. Running the Simulation
Now you will exercise two different Run functions from the toolbar

buttons on either the Main or Wave window. (The Run functions are
identical in the Main and Wave windows.)

Select the Run button first. This causes the simulation to run
and then stop after 100 ns. You may change the run time in the Main
window.
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You may change values for the signal inputs and run to see different
outputs.

=t wave - default

fandgatesa
Jandgatesb

fandgatelc

Select the Restart button on either the Main or Wave toolbar to
restart the waveform simulation and to give different values to the
signals from the beginning.
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13. Save Project

To save the project, click on “File” and select “"Save” and select the
directory in which the project is to be saved.
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