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Modelsim Tutorial

Create a directory for this homework assignment.

Write your VHDL code in a text editor and save file as .vhd file in the directory created

above.

3. The ModelSim tool is available in Lab 320 and Lab 310 computers. We are currently
using Modelsim 6.4c version.

4. To simulate using Modelsim, follow these steps.
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STEP 1:

After starting the Modelsim, create a new project from the file menu as shown in Figure 1.
A ModelSim SE 6.3¢ B
Edit View Compile Simulate Add Project Tools Layout Window Help

0o % | sHa ] [vel @
I_._oad. B J Layout NoDesign ﬂ

Close

Import

Export

Save

Save As,

Report...

Change Directory. ..

Use Source...
Source Directory...

Datasets...
Environment

Page Setup...
FBrint...
Print Postscript..,

Recent Directories
Recent Projects
Close Window
Ouit

o —

(%% Project I mub(ary

Transcript

e
|7

A

# [/ THIS WORK COMTAINS TRADE SECRET AND

% /[ PROPRIETARY INFORMATION WHICH IS THE PROPERTY

# [/ OF MENTOR GRAPHICS CORPORATION OR: ITS LICENSORS
# [/ AND IS SUBJECT TO LICENSE TERMS.

=/

# Loading project components

ModelSim >

ﬁ Transcript I

‘Pro]ect: components |<No Design Loaded> H ILn: 1Col: 0 |

Bl

R
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STEP 2:
Give Project a name. The project location is the directory in which you have your VHDL files.
Click OK. (Figure 2)
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STEP 3:
A window, as shown in Figure 3, will pop up. Select Add existing file
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STEP 4:




Brows the VHDL file of the component that you want to simulate. Make sure that you select

“Copy to Project Directory” option. Click OK. (Figure 4 and 5)
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STEP 5:

The selected VHDL file will appear in the workspace as highlighted in figure 6. Double click
this file to open it in the right side if the workspace.

Click the compile icon at the top as highlighted by red box in the figure 7 and the design will be

compiled.
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STEP 6:

If your design contains any error, the compiler will display an error message in the Transcript
window as shown in Figure 8.

Double click the error message and a window will appear (Figure 9) which will contain
description of the error and the line no. on which the error has occurred.

Make necessary changes in the code, save and recompile until all the errors are removed. Once
all errors are removed a message will appear indicating a successful compilation as highlighted
in figure 10.
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STEP 7:

After compilation is successful, we simulate the circuit using an icon highlighted by red box in
figure 10.

A window will appear in which you will have to select the entity of component you want to
simulate as shown in Figure 11.
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STEP 8:

A successful simulation will produce windows as shown in figure 12. The window at the center
titled ‘Objects’ will contain all the input and output ports in the entity.

To see simulation results we can either use a List or a Wave. Here, the use of List is explained. A
wave can be set up and used in a similar way.

To add signals in the list, right click in the Object window area and then select ‘Add to List” =
‘Signals in Design’ (figure 12)
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STEP 9:

A List window will appear to the right of Object window. Now we want to assign values to the
input signal in the design. This is done by forcing the value.

To force a value to an input signal, right click on the signal and select ‘force’ (figure 13).

A window in figure 14 will appear. Write the value which you want to force e.g. 1 or 0 for a
single bit signal or 1111000011110000 for a 16-bit vector. And click OK.



™ ModelSim SE 6.3c

# Compile of reg.vhd failed with 1 errors.
# Compile of reg.vhd failed with 1 errors.
% Compile of reg.vhd was successful,
ModelSim> vsim woark.reg

# vsim work.reg

# Loading std.standard

# Loading ieee. std_logic_1164{(body)

% Loading ieee. std_logic_arith{body)

# Loading work.reg(reg_a)#1

add wave - /*

File Edit View Compile Simulate Add Objects Tools Layout Window Help
D bl é ey
4+ % 100 ns 3] e am H Contains 7 “ by “ Layout [Simalate |
Workspace i Hal x| o — E Zﬁ FEr
i i M; all Kind
"hnstance |Des|gn unit |Des49n u u ams ue _7 - Jreg/reset—, req/reginy fr:eq;l
= reg reg{reg_a)  Architec] % e delta—, | /reg/clock—
@ line__14 reg(reg_a)  Process i L
B std_logic_arith std_logic_ar. . Package 1ew Decaration 0 +0 U U UUUUUTUIUUOUUOUY TUUTU0T
B std_logic_1164 std_logic_1... Package F}reabe‘ o )
M standard standard Package Vs ooy Cat it
View Messages
Copy
Find...
Insert Breakpoint
Add to Wave
Add to List
Add to Log
Add to Dataflow d
d Toggle Coverage Olines 4 I I LI
[Fre b
NoFarce
Transcript Clock... Ha
# Compile of reg.vhd was successful. Change... ﬁ

add list + /=
VSIM 4> —
-
n Transcript I ﬂi’l
‘P’m]ect 1 reg ‘an: 0ns Delta: 0 |sim:.’reg - Limited Visibility Region A
k==
Figure 13
7 ModelSim SE 63 (=@ 2 ]
File Edit View Compile Simulate Add Objects Tools Layout Window Help
16 i ¢ Do iMEs || sHan| [mel ™ =
4+ &% 100 ns 3 ; “ Layout [Simnlate B
Workspace Hal x| NE
"hnstance |DESIQI'| unit |DES‘$” u ns—, /reg/reset—, freg/regin— ff-’EGLI
o reg reg(reg_a)  Architec] delta—, freg/clock—,
@ line_14 reg(reg_a)  Process
W std_logic_arith std_logic_ar...Package o +0 U U TOUOUO0UUUoUuoUy TUooooT
W std_logic_1164 std_logic_1... Package
W standard standard Package

T
[ roject I ML\brary I Esim

o
Fi\esﬁll

M Force Selected Signal

Signal Name: |s im:/reg/reset

Value: |1

@ Freeze ( Drive ¢ Deposit

Delay For: |0

Transcript

% Compile of reg.vhd was successful,

# Compile of reg.vhd failed with 1 errors.
% Compile of reg.vhd failed with 1 errors.
+ Compile of reg.vhd was successfil,
ModelSim> vsim work.reg

2 vsim work.reg

# Loading std.standard

# Loading ieee.std_logic_1164body)

# Loading ieee.std_logic_arith{body)

# Loading work.reg(reg_a)#1

Cancel After:

oK Cancel

add wave -+ [*
add list -+ /=
VSIM 4> —
=
ranscript I ﬂ.’l
‘Pro]ect i reg ‘Nuw: Ons Delta: 0 |sim:lreg - Limited Visibility Region A

Figure 14

STEP 10:




If you have clock signal in the design then right click it and select ‘clock’ Figure 15

A window in Figure 16 will appear. You can define all the clock parameters here. Click OK.
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STEP 11:

Once all the input signals are assigned a value, we are ready to simulate. You can select total run
time for the simulation at the as highlighted by a red ellipse. (figure 17)

Run the simulation by clicking on the icon to right of total run time as highlighted by red box.
(figure 17)
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STEP 12:

As shown in figure 18, the list file will now contain the values of input and output signals at
every time instant. This window is too small to examine the output. You can pop it out by
clicking the icon highlighted by red box in figure 18.



T4 ModelSim SE 6.3 e D [

File Edit View Compile Simulate Add List Tools Layout Window Help
DS W& i BBL0 AT %] SHRE] | e )
4 o 300 ns 4 S Rne ol . H Contains # “ e by “ Layout [Simalate |

Workspace H el x|| | Objects Hat X ER
"‘Instance |Des|gnun|t |Das49nu ns— /reg/reset— /reg/regin— freq ~
= reg reg(reg_a)  Architeci delta—, freg/clock—
@ line_14 reg(reg_a)  Process
B std_logic_arith std_logic_ar... Package 20 +0 01 1010111110101111 0000000
I std Iogic_1164 std_logic_1... Package o regin 1010111110101111 25 +0 0 0 1010111110101111 0000000
[ standard standard Package 4 regout 1010111110101111 a 50 +0 0 1 1010111110101111 0000000
50 +1 0 1 1010111110101111 1010111
75 +0 0 0 1010111110101111 1010111
100 +0 0 1 1010111110101111 1010111
125 +0 0 0 1010111110101111 1010111
150 +0 0 1 1010111110101111 1010111
175 40 0 0 1010111110101111 1010111
200 +0 0 1 1010111110101111 1010111
225 +0 0 0 1010111110101111 1010111
250 +0 0 1 1010111110101111 1010111
275 40 0 0 1010111110101111 1010111 |
300 +0 0 1 1010111110101111 1010111
T - I
= Fal = o »
Project l Library I Eism | Fies < | EE]
\ L ‘| | o
Transcript Hd
# ysim work.reg ;J
# Loading std.standard
# Loading ieee. std_logic_1164(body)
# Loading ieee std_logic_arith{body)
# Loading work.reg(reg_a)#1
add wave - /*
add list 1 /=
force -freeze sim:/reg/reset 10
force -freeze sim:freg/dock 10, 0 {25 ns} + 50
force -freeze sim:freg/regin 10101111101011110
VSIM 7= force -freeze sim:fregfreset 10, 0 20
VSIM 8> run
VSIM 9> =
=
nTranscnpt I ﬂil
‘Pro]ect: reg ‘Ncw: 300ns Delta: 1 |s|m:lreg - Limited Visibility Region A

Figure 18

STEP 13:

After verification, you can save this list output as a file. To do this, From File menu, select
"Write List” = Tabular’ (Figure 19)

A window in Figure 20 will appear. Give a suitable name to your list file and Save. The Default
location will be your project directory.

You can later open this file in TextPad, Copy its contents and Paste in Microsoft word.



Figure 20

] fist B
Edit View Add Tools Window
Newwndow |4 B O AT 5 |
Open... reg/reset—, /reg/regin— /reg/regout—, _"J
Load... /reg/clock—,
Save...
1 1010111110101111 0000000000000000
Mrite List 1010111110101111 0000000000000000
= = 1010111110101111 0000000000000000
Close Window 1010111110101111 1010111110101111
e 1010111110101111 1010111110101111
100 +0 1010111110101111 1010111110101111
125 +0 1010111110101111 1010111110101111
150 +0 1010111110101111 1010111110101111
175 +0 1010111110101111 1010111110101111
200 +0 1010111110101111 1010111110101111
225 +0 1010111110101111 1010111110101111
250 +0 1010111110101111 1010111110101111
275 +0 1010111110101111 1010111110101111
300 +0 1010111110101111 1010111110101111
Figure 19
T
= list =[E] = ]
File Edit View Add Tools Window
= 3 : 1
[ DeHS s BROC AT %] |
nal | Write List [ =
S~
() [ < AtteraDE2 b testl » = [ 2 || searen 2|
File name: | listjlst =
Save as type: IL(st Files (*.Ist) "
1
1 > Browse Folders
3
L T —
200 +0 01 1010111110101111 1010111110101111
225 +0 0 0 1010111110101111 1010111110101111
250 +0 01 1010111110101111 1010111110101111
275 +0 0 0 1010111110101111 1010111110101111
300 +0 01 1010111110101111 1010111110101111




